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DISTRIBUTION OF VOTES IN ALBANIAN PARLIAMENTARY ELECTIONS
SHPERNDARIJA E VOTAVE NE ZGJEDHJET PARLAMENTARE SHQIPTARE
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PERMBLEDHIJE

Né kété punim ne studiojmé sjelljen e numrit té votave té marra nga subjektet zgjedhore né proceset elektorale té
10 viteve té fundit né Shqipéri. Jepet denduria e marrjes sé pérgindjeve té ndryshme té votave nga kéto subjekte
pér zgjedhjet parlamentare. Né shpérndarjet e votave pér zgjedhjet né Shqipéri identifikohen dy regjime. Pérgindjet
e uléta kané njé shpérndarje fugi me eksponent rreth -1.7. Si rregull né kété regjim gjenden rreth 80% e pikave,
ndérsa me to lidhen 20% e votave. Rezulton se né kété kété regjim gjenden votat e subjekteve té vogla. Regjimi
tjetér gé shtrihet né zonén 15-85% té votave karakterizohet nga shpérndarje Gausiane me bisht té gjaté dhe u
korrespondon subjekteve té médha. Disa qarge (Shkodér, Kukés, Berat, Dibér, etj,) shfaqin shpérndarje krejtésisht
fuqi, ndérsa né disa té tjeré (Tirané, Durrés, Elbasan, Korgé) kemi prezencén e Gausianit.

Fjalé kyge: proces zgjedhor, shpérndarije, ligj fugi, Gausian.

SUMMARY

In this paper we study the behavior of the number of votes cast for different electoral subjects in the Albanian
elections of the last 10 years. We report the frequency of obtaining a certain percentage (fraction) of votes versus
this fraction for the parliamentary elections. In the distribution of votes in Albania we identify two regimes. In the
low percentages we see a power law distribution, with exponent about -1.7. In the power law regime we find over
80% of the points, while they relate to 20% of the votes cast. Votes of the small electoral subjects are found in this
regime. The other regime includes percentages from 15% to 85%, and has Gaussian distribution, followed by a long
tail. It corresponds to big parties. Some districts (Shkodér, Kukés, Berat, Dibér, etc.) exhibit a distribution that is
entirely power law, while in others (Tirané, Durrés, Elbasan, Korgé) the Gaussian is present.

Key words: electoral process, distribution, power law, Gaussian.

INTRODUCTION

There is a class of systems, traditionally not
studied by physics, in which details or history
might not influence the global behaviour, e.g.
individuals in a community may have opinions
that take on two or few values about an issue,
such as agree/not agree, seller/buyer,
believer/atheist, Linux/Windows, left/right, etc.
in all cases evolution drives the system toward a
final state, in which one can identify the
dominant opinions. In these cases the evolution
of the system can be described very well using
the techniques and tools of statistical physics

[20]. Statistical physicists who study opinion
dynamics aim to identify states of the opinion of
population, and to know the elementary
processes that determine transitions between
them, in order to understand the mechanisms
and nature of the interaction that produces a
certain ordering. This resembles a return to the
origins of statistical physics in the 19th century,
when Maxwell and Boltzmann were inspired by
social statistics, and founded statistical physics.

In 1952 R.B. Potts [15] proposed a model where
each agent (spin) can take on one of the q
possible values of opinion (orientation) (1, 2, ...,
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g), and where the interactions with the
neighbours favour parallel orientation. For q=2
this model gives the well-known Ising model [10]
of ferromagnets. The analogies between the two
models: Potts and Ising inspired an elegant
simplification, known as the voter model [3, 9]. In
this model each node (agent) has two possibilities
of “orientation” related to a given issue. Each
time step a node i, picked at random, takes on
the opinion of their neighbour j, and the process
goes on forever. This model has analytical
solution in any dimension d.

In the real life there are individuals who do not
change their opinion. Taking this into
consideration, the voter model has been changed
by introducing to it the presence of “zealots”, i.e.
spins that never change their orientation [12].
For d<2 the zealot node influences the whole
system, and their opinion is adopted by the
whole community [13]. For higher dimensions
the situation is more complex. If there are many
zealots in the system, consensus is never
reached, and the distribution of magnetisations is
Gaussian with width of the order v(1/z), where z
is the number of zealots [14]. Another
modification that makes the model more realistic
is that is which agents can be in one of three
states: left (A), right (B), and centre (C), but only
the centrists can interact with other species [19].
Depending on the initial conditions, this model
produces finite probabilities of finding the system
in one of the possible states, or in a mixture of
those.

There are several other models, that we are
describing here briefly. Majority rule. In a
community of N agents, whose opinion can have
one of two values, the opinion of a node will be
determined by the opinion of the majority of a
group of his r neighbours [6]. The system
converges toward consensus as logN. This model
has been modified further [7, 1]. Sznajd model. In
this model [17, 18] a pair of nodes with the same
value of spin (individuals who agree with each-
other) persuade their neighbours, or, if they can
not agree among them, (have different
orientations of spin) then nothing is changed in
the configuration of opinions. Models with

continuous values of opinion consider a
continuous spectrum of opinions s@[0, 1]. The
most widely discussed are models Deffuant and
Hegselmann-Krause. In the Deffuant model [4]
rules are such that, if a pair of agents (i, j) have
opinions that differ by more than a threshold
value, nothing changes in the system, otherwise
their opinions will change in a way that their
difference is reduced by an amount that depends
on their difference from an “opinion of
convergence”. The Hegselmann-Krause model [8]
is similar to this, except that in this case the
interaction happen when the neighbour’s opinion
is within a surrounding area of the opinion of the
central node.

What about the election results in the real world?
The first empirical study was done in the case of
the Federal elections of 1998 in Brazil [2], where
was reported a power law distribution of the
fraction of votes obtained by candidates
according to Zipf law P(¥)~v"". This result was
reconfirmed in the elections of 2002 [11]. This
results is reproduced if the fraction of votes is
treated as a product of n independent
“persuasive” sub-processes with the electors,
each of which succeeds with probability p;. The
same distribution was later obtained as a result
of dynamics of the modified Sznajd model in a
scale-free network. Later studies have shown
that the 1/v law is not universal [1]. Exponents
that are different from -1 have been found in the
case of German, French, Polish, and Italian
elections [5]. These countries use proportional
electoral systems with open lists. If the list of Q
candi::_lates has obtained N votes, the quantity

Yo =7, gives the average number of votes per

candidate, and the ratio ¥ = i characterizes the
performance of the candidate [5]. The
mechanism that produces this distribution is of
the “word of mouth” type: the dynamics starts
with the candidate, who has a well-defined
opinion (they vote for themselves), and then
spreads this opinion to other voters. They are
persuaded with probability r<1. The voters are
modelled by a branching process [16]. This
dynamics reproduces a lognormal distribution
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which, in the large dispersion limit, is reduced to
power law.

RESULTS OF ALBANIAN ELECTIONS

The general elections of 2001 and 2005 used a
mixed system: majority (first past the pole, FPP)
and proportional, regulated by the formula
N; =140*(A; —B;)/(40+c), where N is the total
number of seats in the parliament, A is the
proportion of vote for subject i, B is the number
of seats won in the FPP voting, and c is the total
number of seats won by independent candidates,
and the subjects that do not pass the threshold.
In 2009 the voting system was proportional with
closed lists. In all cases the candidates’ lists were
pre-ordered, i.e. closed. The quantity we study is
the fraction of votes obtained by electoral
subjects p(v,/N) where v; is the number of votes

won by that electoral subject in a polling unit.
Originally we considered the distribution of the
FPP votes, based on electoral districts. Here we
observe a power law distribution within the first
20% of the votes. The power law exponent is
roughly -1.3, and stays the same for the elections
of 2001, 2005 and 2009, independently of the
voting system used. The rest of votes (20-100%)
exhibits a “hill” that seems to resemble a
lognormal curve, but the number of points is
insufficient, so we could not get a reliable
conclusion (Fig. 1).

Then we studied the results based on polling
stations, hoping that in this case there will be
enough experimental points, in order to get a
good statistics. We had to experiment with the
length of the binning interval. Results based on
electoral districts and polling stations agree when
the length of the binning interval is such that the
whole interval 0-100% of votes is divided into 60-
100 parts, for the electoral districts results, and
100-1000 parts, for the polling stations results. It
is worth noting that, as the number of binning
intervals for the polling stations results grows, at
first the power law exponent grows, and then
(for more than 200 binning intervals) it stays
constant. We are reporting these values,
obtained for lengths of binning intervals, for
which the parameters are constant. Results that

follow correspond to 60-100 binning intervals,
and the borderline between two regimes (power
law and the “hill”) at about 15-20%.
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Figure 1: Distribution of votes in the FPP
elections, based on electoral districts.

For the FPP elections the power law exponent is
about -1.7. In this regime we find 75%-84% of the
candidates (points), while it includes the first 20%
of votes (Fig. 2). The size of the polling station
influences the smoothness of the curve, and we
see that the distributions appear quite smooth
for polling station sizes above 200 voters.
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Figure 2. Distribution of votes in the low
percentages regime (power law) for the FPP
elections (log-log axes).
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The distribution for high percentages is Gaussian,
and its width corresponds to z = 2 (1.7 - 1.9). For
higher percentages we observe a “long tail” that
resembles the tail of a lognormal distribution
(Fig. 3). This might be due to “rare events” of
objective or subjective origin.
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n
S
=
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0 Df1 0‘2 0‘3 0‘4 0‘5 UIG UI7 OIB 09 1

Fraction of votes
Figure 3. Distributions for large percentages.
Continuous line: Gaussian approximation, dotted
line: the lognormal curve.
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Figure 4. Distributions for coalitions (2009):
squares: DP coalition, circles: SP coalition, filled
circles: small right wing coalition, pluses: small
left wing coalition (log-log axes).

Even though the voting system used in the 2009
elections was proportional (within the districts),
the distribution of votes is similar to that of 2001
and 2005 elections. For these elections we
studied the distributions for each subject and
district. The distribution of DP votes agrees well
with a Gaussian curve, followed by a long tail,
while the SP votes exhibit a distribution that

resembles a twisted Gaussian, especially for small
percentages (Fig. 4 and 5). The other subjects
exhibit power law distribution with exponents
respectively -1.5 and -2 (Fig. 4).
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Figure 5. Votes distributions for two big subjects
in the 2009 elections: squares: DP, circles: SP.

The distributions vary from one district to
another. In some districts, such as Shkodér,
Kukés, Berat, Dibér, etc., the votes exhibit power
law distribution, while the Gaussian distribution
is present in the districts of Tirana, Durrés,
Elbasan, and Korga (Fig. 6).

o»

Frequency

S

dotted line, Kukes
10" continuous line, Berat
[ dashed line, Dibra
grey symbols, districts
where two regimes
are present
10: L 1
107 10°

10 Fraction of votes 10

Figure 6. Distribution for several districts (log-log
axes). In some of them (Kukés, Berat, Dibér, etc.)
we can see that the “hill” is not present at high
percentages.
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CONCLUSIONS

In the distribution of votes cast in the Albanian
elections can be identified two regimes: a power
law regime for percentages up to 15-20%,
followed by a Gaussian with a long tail, which
might indicate the presence of a lognormal. For
low percentages the power law exponent is
about -1.7. As a rule, in this regime we find about
80% of the experimental points. It comes out that
in this regime we find the votes of small electoral
subjects. Borders of this regime fluctuate about
20%. The other regime, belonging to percentages
from 20 to 85% of votes is characterised by a
Gaussian distribution, followed by a long tail. This
could be related to the response of the electorate
to candidates’ performance [5]. The Gaussian
behaviour could be attributed to the presence of
zealots, i.e. presence  of  “permanent
magnetisations” that correspond to fixed
opinions. The long tail that indicates the presence
of a lognormal, might be related to a mixture of
effects, such as extraordinary performance, or
rare events. It appears that voters of big subjects
adopt strategic voting, which indicates the
presence of a “fitness” parameter, conditioned
by the competition between “magnetisation”
(zealotry) and “thermal noise” (evaluation of
performance) in the system. In this situation it
seems of interest to investigate the underlying
causes of the observed behaviour. This we plan
to do next, through modelling of the microscopic
behaviour of the voters, and simulations of the
system.
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PERMBLEDHIJE

Né vitet e fundit jané béré njé séré eksperimentesh né lidhje me bashkéveprimin e fushave magnetike té
intensiteteve dhe frekuencave té uléta (0-300Hz) me biosistemet, por akoma nuk ka njé shpjegim té sakté né lidhje
me mekanizmin e bashkéveprimit. Njé ndér modelet mé té diskutueshme né literaturén bashkékohore, éshté edhe i
ashtuquajturi ‘modeli i rezonancés parametrike jonike’, i cili u propozua nga Blanchard dhe Blackman né vitin 1994.
Qéllimi i kétij punimi ishte studimi eksperimental i efekteve biologjike té njé kombinimi té fushave magnetike DC
dhe AC me parametra sipas modelit té sipérpérmendur. Ndikimi i kétyre fushave éshté studjuar népérmjet
ekspozimit té gelizave nervore dhe matjes sé rrymés sé joneve té kaliumit gé Iévizin népér kanalet e membranés
gelizore. Duke u mbéshtetur né rezultatet e eksperimenteve, nuk éshté gjetur ndonjé ndryshim statistikisht
domethénés ndérmjet grupit té kontrollit dhe grupit té gelizave té ekspozuara.

Fjalé kyge: efektet biologjike, fushat magnetike, patch clamp.

SUMMARY

In the last years, there are a lot of experimental results concerning the interactions between extremely low
frequency magnetic fields (0-300Hz) and bio-systems, but the mechanism of this interaction is still unknown. One of
the most controversial model proposed is the so-called ‘ion parametric resonance model’ proposed by Blanchard
dhe Blackman 1994. The aim of the present work was the experimental study of the biological effects of a
combination of a DC and a AC magnetic field with parameters according to the prediction of the mention model.
This work was designed to test one possible site of interaction: K+ channels in the cell membrane. According to our
experimental results no statistically difference was found between the control and exposure groups.

HYRIJE
Né literaturén bashkékohore ekzistojné té dhéna

akoma nuk ka njé shpjegim unik dhe té
pranueshém nga té gjithé studiuesit pér

eksperimentale né lidhje me bashkéveprimin e
fushave magnetike (FM) té intensiteteve (0-500
uT) dhe frekuencave té uléta (ELF, 0-300Hz) me
biosistemet, duke pérfshiré efekte mbi
proliferimin dhe ndarjen e gelizave, riparimin e
indeve, sintesén e proteinave dhe ADN [1,8,15].
Megjithé numrin e madh té kétyre té dhénave,

mekanizmin e bashkéveprimit té kétyre fushave
me biosistemet. Ekzistojné disa modele teorike
né lidhje me mekanizmat biofiziké té
bashkéveprimit té fushave ELF me biosistemet,
ku shpesh konsiderohet membrana gelizore dhe
aktiviteti i saj elektrofiziologjik si hapi i paré i
bashkéveprimet [4]. Njé ndér modelet mé té
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debatuara vitet e fundit kané qené té
ashtuquajturat ‘hipotezat e rezonancés jonike’
(né tre versione: sipas Liboff, 1985 [13]; Lednev
1991 [11] dhe Blanchard and Blackman, 1994
[6]).

Sipas kétyré tre versioneve fushat magnetike ELF
do té prodhojné efekte biologjike vetém pér
kombinime té caktuara té njé FM statike (DC) dhe
nje FM alternative (AC) me frekuencé té caktuar
té cilat u quajtén frekuenca rezonace f.dhe jepen
me formulén:

fc =(1/2T[)(q/m)BO=Qc/2n

ku g é&shté ngarkesa elektrike e jonit té
pranishém né sistemin biologjik, m masa e tij dhe
B, intensiteti i FM statike. Né versionin e Liboff
1985 si By, merret intensiteti i fushés
gjeomagnetike dhe si hap i paré i bashkéveprimit
konsiderohen kanalet e membranés qelizore.
Lednev né versionin e tij té vitit 1991, konsideron

kompleksin jon-proteiné (si p.sh kalmodulina) si
njé oshilator harmonik dhe aplikimi i njé
kombinimi té FM-ELF me frekuencé rezonance,
shkakton modifikimin e niveleve energjitike té
kétij oshilatori, duke guar né efekte biologjike.
Kété model e pérpunuan mé tej Blanchard and
Blackman né vitin 1994 duke e quajtur ‘modeli i
rezonancés parametrike jonike’ (MRPI). Né kété
model propabilileti i kalimeve energjetike té
‘oshilatorit’ jon-protiné rritet me madhésiné
Jn(2nB4/By) ku J, jané funksionet e Bessel té
rendit n, B, &shté intensiteti i njé FM alternative
me frekuencé f, dhe By intensiteti i njé FM
statike, paralele me té parén. Pér té testuar
hipotezat e rezonancés jané kryer disa
eksperimente, disa nga té cilét e mbéshtetén
hipotezén [2,5,14,19], disa té tjeré e
kundérshtuan até [7,9,10,16] dhe disa dhané
mbéshtetje té pjesshme [17,20].

DC magnetic field AC magnetic field .
Group no. Bo (UT) By(uT)[rms] fFr(T-|qz) Bestt?:Bfl;;c;lon
1\P1, 0
Bo(X) | Boly) | Bolz) | Bux) | Bily) | Buz) | ©
1 Kontroll 5 9.5 42 0 0 0 - -
2 0 0 20 0 0 13 8 MAX
3 0 0 20 0 0 38 8 MIN

Tabela 1. Grupet e eksperimentale dhe parametrat e ekspozimit

Regjistrimi "cell - attached"

Pozicionimi | pipetés

N

Y

Kontakt 1 shirénguar midis
I pipetés dhe membranés

Regjistrimi “"Whole - cell”

¥

Citoplazma éshté vazhdimeési
e pipetés sé brendshme

Impuis
i forte
thithjeje

Fig.1. Diagramé skematike e arritjes sé konfiguracionit ‘whole cell’ té teknikés patch clamp

Né kété punim éshté MRPI éshté testuar duke
pérdorur teknikén patch clamp pér té matur
rrymén totale té joneve kalium t& membranés sé
gelizave nervore té ekspozuara né njé kombinim
té FM -DC dhe AC me parametra né pérputhje me
MRPI.

MATERIALET DHE METODAT

Né keté punim éshté pérdorur teknika patch
clamp né konfigurimin ‘whole cell’ e cila lejon
matjen e rrymés elektrike té té gjitha kanaleve
jonike té membranés gelizore (Fig.1). Si model
biologjik jané jané marré gelizat neuronale
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neuroblastoma njerézore SK-N-BE (2) té cilat
diferencohen né njé fenotip neuronal pasi
trajtohen me acid retinoid [3]. Né gjithé
ekperimentet rrymat e joneve té kaliumit jané
matur né temperaturén e ambjentit 22°C. Pasi
éshté arritur konfiguracioni ‘whole cell’, éshté
zbatuar njé protokoll pulsesh pérmes elektrodés
sé rregjistrimit. Protokolli i pulseve konsiton né
aplikimin e potencialeve me hap prej 10 mV dhe
gé zgjasin 200 ms duke filluar nga —90mV deri né
+80 mV. Né Fig. 2 éshté paragitur njé rregjistrim
tipik i kétyre rrymave pas aplikimit té njé
protokolli impulsesh. Rrymat e kaliumit jané
matur gjaté 2 mintave para ekspozimit né FM
(PRE), 2 minutave gjaté ekspozimit (EXP) dhe gjaté
2 minutave pas ekspozimit né FM (POST). Pér ¢do
gelizé jané aplikar gjithsej 15 protokolle impulsesh
dhe jané rregjistruar po aq gjurme.

20 ms

100

Fig. 2 Njé gjurmé tipike e njé rregjitrimi té
rrymave totale té kaliumit

Sistemi i ekspozimit éshté ndértuar posagérisht
pér rregjistrimet elektrofiziologjike patch clamp
[18] né ményré qé té lejojé njé manipulim té
lehté té qelizave né Petri dish gé vézhgohen nén
mikroskop. Ai pérbéhet nga 3 cifte bobinash
kuadratike gé rrethojné intrumentet e
rregjistrimit té pach clamp dhe kané boshte
pingule, né kété ményré mund té prodhohet FM
si DC ashtu AC né té tre drejtimet ortogonale té
hapésirés.

Duke u bazuar né modelin e Blanchard and
Blackman 1994 u zgjodh harmonika e paré e
funksionit té Bessel megé né kété harmoniké
jané vérejtur pjesa mé e madhe e efekteve
[17,20]. Si fillim u zgjodh FM statike me intensitet
By=20.38 uT meqé janné vézhguar efekte né kété
vleré té fushés [14] dhe mé pas né bazé té
relacionit: f.=qBy/2rtm, u llogarit frekuenca e FM

alternative 8Hz .Vlera e intensitetit t&€ FM
alternative u llogarit né bazé té funksionit té
Bessel J,(B1/By) duke zgjedhur vlerat gé kané
propabilitet maksimal gé té merren efekte
biologjike. Vlerat e gjetura té parametrave pér té
gjitha komponetet e FM jané paragitur né
Tabelen 1. Komponentet 0 té FM jané arritur
duke anulluar fushén gjeomagnetike me anén e
kompensimit té saj me njé FM té kundért té
gjeneruar nga sistemi ekspozimit.

Grupi i paré eksperimental éshté ai i kontrollit,
d.m.th sistemi ekspozitiv nuk éshté ndezur dhe
gelizat kané gené té ekspozuara vetém né kushtet
e FM natyrale. Grupet e ekpozuara 1 dhe 2
ndryshojnne nga njéri-tjetri vetém nga vlera e
intensitetit e FM alternative.

REZULTATET E MATIJEVE, PERPUNIMI DHE
DISKUTIMI | TYRE

Pér té analizuar té dhénat nga 15 gjurmét e
rregjistruara pér ¢do gelizé, jané marré mesataret
e vlerave té ¢do rryme qé i pérgjigjet potencialit
pérkatés té aplikuar. Pér secilén kohézgjatje PRE,
EXP dhe POST gjurmét e rregjistruara jané
mesatarizuar dhe jané paragitur me gabimin e
tyre standart ( Fig. 3). Né té gjitha rastet kanalet e
kaliumit hapen pér tensionin + 20mV dhe desiteti
i rrymés arrin maksimumin pér + 80mV .

Pér analiza té métejshme jané zgjedhur vlerat e
densitetit té rrymés sé kaliumit qé i
korrespondojné potencialit +80mV. Pér té
shmangur variabilitetin né sjelljen e qelizave éshté
ndérmarré njé proceduré normalizimi, té gjitha
gjurmét jané normalizuar mbi 5 gjurmét té marra
gjaté kohés PRE. Né Fig.4 éshté paraqitur densiteti
i rrymés mesatare dhe i normalizuar pér ¢do kohé
PRE, EXP, POST dhe pér ¢do grup eksperimental.
Pér té testuar kéto grupe té dhénash pér ndonjé
ndryshim statistikisht domethénés éshté pérdorur
testi statistikor ANOVA.

Nga analiza e té dhénave nuk u gjet asnjé
diferencé statistikisht domethénése ndérmjet
grupeve té ndryshme eksperimentale, d.m.th
ndérmjet grupit té kontrollit dhe grupeve té
ekspozuara né FM dhe as ndérmjet gjurméve te i
njéjti grup para, gjaté apo pas ekspozimit né FM.
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Rezultate té tilla arritén edhe Hojevik et al.1995
[10], Obo et al.2002[16] por pér kanalet e Ca*".
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Fig.3 Varésia e densitetit té rrymés nga potenciali
i aplikuar

Njé nga arsyet pse kéto rezultate nuk konfirmojné
MRPI sipas Blanchard and Blackman 1994, mund
té jeté se konfigurimi ‘whole cell’ lejon vetém
studime mbi efektet e FM mbi rrymat jonike
totale qé kalojné né membranén qelizore dhe jo
efekte té tjera si psh mbi strukturén e proteinés

apo vetive té membranés. Ngs efekti i FM éshté
mbi rrymén e njé kanali té vetém atéheré rryma e
tij ‘maskohet’ nga rryma totale e matur.
Gjithashtu nuk mund té thuhet se modeli teorik i
Blanchard and Blackman, 1994 é&shté i drejté
sepse edhe ai veté ka kufizimet e tij si model.

1.3
= 080
g .
< 06 WFRE
'é_ oExP
[ ST
§ 040
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0om

0,06

Grupi 2 (13 gl e 3 (38 T)

Grus 1 {Kantrol

Fig. 4 Densiteti i rrymave mesatare dhe i
normalizuar. Té dhénat jané paragqitur si
mesatare + devijim standard

KONKLUZIONE

Né kété punim u studian eksperimetalisht efektet
e njé kombinimi té fushés magnetike DC dhe AC
me parametra sipas ‘modelit té rezonancés
parametrike jonike’, té Blanchard dhe Blackman
té vitit 1994. Ndikimi i kétyre fushave éshté
studjuar duke matur rrymat e joneve té kaliumit
gé lévizin népér kanalet e membranés qelizore
para dhe pas ekspozimit té qelizés né fushat
magnetike. Duke u mbéshtetur né rezultatet e
eksperimenteve, nuk éshté gjetur ndonjé rezultat
statistikisht domethénés né ményré qé té
mbéshtetet modeli biofizik i studiuar, por

kufizimi né numrin e kampioneve nuk na lejon
ndonjé konkluzion té qarté pérfundimtar pér
modelin e propozuar té Blanchard dhe Blackman
1994.
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PERMBLEDHIJE

Né kété punim, duke pérdorur regresin logjistik, ndértohet njé model matematik qé konsideron sukses/mossuksesin
né léndén e matematikés, si njé funksion i ndryshoreve té matura. Né artikull népérmjet modeleve té gjetura (tre
ekuacione té regresit logjistik), llogariten log-et e shanseve té rezultatit mbi bazén e ndryshoreve shpjeguese,
tregohen intervalet e besimit. Té dhénat u mblodhén népérmjet njé pyetésori né periudhén néntor-dhjetor 2009, né
Universitetin e EJL-sé dhe USHT-sé né Tetové; Ato lidhen me tri aktivitete té zhvillimit té mésimit: fillimi i orés,
vazhdimi dhe detyrat e kontrollet. Mbi té tri kéto aspekte jane ndértuar tri modele té regresit logjistik qé
pérshkruajné secilén nga fazat. Né total konsiderohen 22 ndryshore té ndara né tre grupe. Ndryshorja ‘pérgjigje’
éshté kalueshméria. Rezultatet identifikojné marrédhéniet ndérmjet praktikave t&€ mésimdhénies né klasé dhe té
suksesit/mossuksesit né léndén e matematikés. Pér pérpunimin e té dhénave éshté pérdorur software MedCalc.
Fjalé kyge: Regresi logjistik, procesi i mésimdhénies, model matematik

SUMMARY

This paper has used the logistic regression to propose a mathematical model to consider the success/failure in
mathematics subject, as a function of some measured variables. The article has used the found models (three
equations of logistic regression ) to measure the odds ratios of the results based on the explanatory variables, where
confidence intervals are shown. The data were collected from a questionnaire during November-December 2009, in
SEE University and SUT in Tetova. They are related with the following three activities of teaching process: beginning
of the lesson, course development and homework check up. For this purpose, three models of logistic regression are
proposed to describe each of the phases. In total 22 variables are considered and classified into three groups. The
variable “answer” represents the retention. The obtained results identify a relationship between the teaching
practices in the class and the success/failure in mathematics. MedCalc software has been used for data mining.

Key words: Logistic regression, the teaching process, mathematical model

HYRIJE

Regresi logjistik éshté pjesé e njé kategorie té
gjeré té modeleve statistikore té quajtura
‘Modele té Pérgjithshme Lineare’. Rezultati
shpesh mund té shihet si njé ndryshore rasti
dyvleréshe, ‘dichotomus’, si p.sh.:

prezencé/mungesé apo sukses/mossukses. Kjo
gjé e béné até lehtésisht té identifikueshém
aritmetikisht me ané té dy vlerave: rezultati
shénohet me vlerén 1 me probabilitet suksesi p
dhe me vlerén 0 me probabilitet té mossuksesit
1-p. Modeli i regresit logjistik éshté rezultat i njé
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transformimi té modelit linear probabilitar. Gjaté
disa shndérrimeve té njévleréshme mbi
transformimin e modelit linear probabilitar
shfagen raportet e shanseve (odd ratios) gé
rezultati t& marré vlerén 1 kundrejté vlerés 0 né
varési té ndryshoreve (vecorive) qé ndikojné mbi
té. Logaritmi natyror i kétyre raporteve éshté
quajtuar modeli i regresit logjistik.

logit(p)= Ianpp =a; +B1Xj1 +...+B Xk (1)

Né kété punim duke pérdorur regresin
logjistik do té béhet njé studim pér té paré
marrédhéniet ndérmjet praktikave té
mésimdhénies né klasé dhe té
suksesit/mossuksesit né léndén e matematikés.
Gjithashtu béhen pérpjekje pér té promovuar njé
kuptim mé té miré té proceseve edukative
népérmjet analizave sasiore statistike.

MODELI STATISTIKOR PER ANALIZEN E TE
DHENAVE

Né kété punim éshté pérdorur regresi logjistik
pér té ndértuar disa modele qé pérshkruajné
varésiné e suksesit né |éndén e matematikés, si
njé funksion i disa ndryshoreve té matura, gjithsej
22 ndryshore, pérshkrimi i té cilave tregohet mé
poshté.

Pranohet se njé nga faktorét mé té réndésishém
gé siguron cilésiné e mésimdhénies né universitet
éshté pérmirésimi i vazhdueshém i procesit té
mésimdhénies né té gjitha aspektet e zhviilimit té
tij.

Pér té vlerésuar aspekte qé lidhen me kété
problem, pra me pérmirésimin e cilésisé,
népérmjet njé pyetésori u mblodhén té dhéna
rreth praktikave té mésimdhénies me studentet e
vitit té dyté né periudhén néntor-dhjetor 2009,
né Fakultetin e Biznesit dhe Ekonomisé, né
Fakultetin e Shkencave Kompjuterike, né
Fakultetin e Shkencave Matematiko-Natyrore né
Universitetin e EJL-sé dhe USHT-sé né Tetové.
Objekt i studimit éshté 1énda e matematikés, si
njé nga léndét e réndésihme qé pércakton
ndjeshém suksesin e njé studenti.

Pyetésori u mbeshtet mbi tre aktivitete pér
|éndén e matematikés: fillimi i orés, vazhdimi dhe
detyrat e kontrollet. U mblodhén té dhéna nga

291 studenté té vitit té dyté, prej tyre 62,20%
ishin meshkuj dhe 37,80% femra; né lidhje me
kombésiné rezultoi se 87,28% ishin shqiptaré dhe
12,72% maqgedoné.

Sa i pérket aktivitetit né fillim té orés kur
shgyrtojm tema té reja né matematiké, studentét
tregojné se sa shpesh jané pérdorur strategjité e
mésimdhénies, konsiderohen kéto aspekte: a)
Fillimi né kohé i mésimit, b) Kontrolli i
pjesémarrjes c) Ndérlidhja aktive e njohurive té
méparshme me njohurité e reja, d) Sqarimi i
synimeve dhe géllimeve té mésimit né fillim té
orés e) A éshté diskutuar se si kéto njohuri mund
té zbatohen né praktiké ose né jetén e
pérditéshme, f) A jané kuptuar géllimet,
objektivat e mésimit dhe synimet e asaj qé pritet
nga ora e mésimit.

Né lidhje me zhvillimin e aktiviteteve gjaté orés
mésimore, u shqyrtuan kéto aspekte: a) Plani i
mésimit ka gené i detajuar me aktivitete té
ndryshme pér t'iu pérshtatur té gjithéve, né
pérputhshméri me silabusin dhe skemén e punés,
b) Mésimdhénési ka inkurajuar shkémbimin e
ideve dhe bashkéveprimin, c) Mésimdhénési ka
praktikuar punén né grupe, d) Mésimdhénési ka
pérdorur mjete té pérshtatshme teknologjike,
p.sh., kompjuter, projektor, video, etj. e)
Mésimdhénési ka dhéné pérkrahje shtesé, f)
Mésimdhénia ka gené entuziaste, pozitive dhe
inspiruese; mésimdhénési ka lavdéruar,
inkurajuar dhe né frymé humori éshté pérpjekur
té nxjerré mé té mirén nga klasa, g) Mésimdhénia
éshté shogéruar me shénime nga tabela, h)
Mésimdhénési ka gené miré i organizuar, ka
pasur né dispozicion té gjitha burimet e
nevojshme né klasé, e) Mésimdhénési ka dhéné
hapésiré qé detyrat té diskutohen dhe té zgjidhen
nga nxénésit, j) Meésimdhénési ka ofruar
literaturén e nevojshme bazé dhe literaturé
plotésuese, k) Mésimdhénési ka praktikuar kuize.
Kurse pér aktivitet mbi detyrat e shtépisé, u
vlerésuan kéto teknika pune. a) Mésimdhénsi ka
dhéné detyra shtépie, b) Mésimdhénsi ka dhéné
sqarime mbi detyrat e shtépisé, c) Mésimdhénsi
ka kontrolluar detyrat e shtépisé, d)
Bashképunimi pér kryerjen e detyrave té shtépisé
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me studentét e tjeré, e) Diskutimi i detyrave té
shtépisé.

Modalitetet e shprehjes né té gjitha rastet u
klasifikuan né njerén nga vlerat: (1) asnjéheré, (2)
ndonjéherég, (3) zakonisht dhe (4) gjithmoné. Me
té dhénat e mbledhura u ndértuan tre modele té
regresit logjistik qé pérshkruajné té tre fazat Né
total u konsideruan 22 ndryshore té ndara né tre
grupe.

Ndryshorja “pérgjigje” éshté “kalueshméria”, njé
ndryshore mé dy vlera: 1 né rastin kur studenti ka
marré noté kaluese né vitin paraardhés né Iéndén
e matematikés, 0 kur studenti ka marré noté
jokaluese dhe e ndjekin matematikén vijuese
sepse e kané kap kushtin pér té kaluar né kété vit.

REZULTATET

Megenése ndryshoret lidhen me tri aktivitete té
zhvillimit té mésimit (fillimi i orés, vazhdimi dhe
detyrat e kontrollet) atéheré jané ndértuar tri
modele té regresit logjistik, pérkatésisht pér té
shprehur ndikimin gé ka secili nga aktivitetet mbi
kalueshmériné.

Regresi i paré logjistik: Aktivitetet né fillim té
oreés.

Ndryshoret qé pérshkruajné aktivitetin e fillimit
té orés jané shénuar me: X;- a kané filluar orét né
kohé, X,- a e ka kontrolluar mésimdhénési
pjesémarrjen né ményré efikase, Xs-
mésimdhénési, né ményré aktive, ka ndérlidhur
njohurité e méparshme me njohurité e reja qé
pérvetésoheshin, X,- qgéllimet dhe objektivat
mésimdhénési i ka sqaruar qarté né fillim té orés,
Xs- keni diskutuar se si kéto njohuri mund té
zbatohen né praktiké ose né jetén e pérditshme,
Xs- i keni kuptuar géllimet, objektivat e mésimit
dhe até se c¢faré pritej nga ju gé té bénit gjaté
orés mésimore. Duke vendosur né tabelén
dialoguese té programit MedCalc pér regresin
logjistik té dhénat e pyetésorit, gjenden
rezultatet e Tabelés 1.

Rastet né té cilat Y=0, té cilat né rastin toné jané
92 ose 31.62% e studentéve nuk e kané kaluar
Iéndén né dy afatet e provimit.

Rastet né té cilat Y=1, té cilat né rastin toné jané
199 ose 68,38% e studentéve e kané kaluar
provimin.

Tabela 1. Regresi i paré logjistik: Aktivitetet né
fillim té orés

Ndryshorja e varur Y Suksesi_v.k
Metoda Enter
VEllimi i zgjedhjes 291

Raste me Y=0 92 (31,62%)

Raste me Y=1 199 (68,38%)

Koeficientet dhe gabimet standarde

Ndryshorja | Koeficienti Gabimi P
standard

X -0,09 0,24 0,708
X, -0,75 0,27 0,005
X3 0,30 0,21 0,164
X4 -0,26 0,20 0,204
Xs -0,12 0,17 0,488
Xe 0,58 0,19 0,003

Konstantja 2,39

OR (odds ratio) dhe intervalet e besimit (Cl) 95%

Ndryshorja OR Intervali i besimit 95%
X1 0,91 0,56 to 1,47
X, 0,47 0,28 to 0,80
X3 1,34 0,89 to 2,04
X4 0,77 0,52 to 1,15
Xs 0,89 0,63 to 1,25
Xs 1,79 1,23t0 2,62

Tabela e klasifikimit (vlera “cut-off” p=0,5)

Grupi aktual Grupi i Pérgindja e
parashikuar korrektesés
0 1
Y=0 16 76 17,39 %
Y=1 8 191 95,98%
Pérgindja e rasteve té parishikuara 71,13%
korrekte

Pér kété grup ndryshoresh, pérfitojmé modelin
logit:

logit(p) = |n1L =2,390-0,091X; —0,753X, +0,295X5 —0,260X , —0,120X +0,583X
-p
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Duhet theksuar se njé réndési té vecanté né
interpretimin e situatave kané raportet e
shanseve (odds-ratios). Ne seksionin e fundit té
regresit logjistik sipas programit MedCalc, jepen
raportet e shanseve e” dhe intervalet e tyre 95%-
she té besimit. Interpretimi i ndryshimeve qé i
ndodhin shansit nga ndryshimi i vlerave té
ndryshores X, shpjegon prirjen gé ka shansi pér
sukses né varési té ndryshimit té vlerave té
ndryshores X, kur ndryshoret tjera pérgjegjése
géndrojné konstante.

Késhtu, né qofté se njé ndryshore rritet me njé
njési dhe té gjitha té tjerat nuk ndryshojng,
atéheré shansi do té ndryshojé me njé faktoré té
tipit e? gé quhet raporti i shansit (odds-ratios,
O.R.). Ky faktor, pér ndryshoren X shpreh sasiné
relative pér té cilén shansi i rezultatit rritet
(O.R.>1) ose zvogélohet (O.R.<1), kur vlera e kétij
ndryshori rritet me njé njési.

Né shembullin e mésipérm, rritja me njé njési e
vlerés ‘X,- a e ka kontrolluar mésimdhénési
pjesémarrjen né ményré efikase’, duke gené se
raporti i shansit pér kété ndryshore éshté 0,4712
<1, bén gé shansi relativ pér njé kalueshméri té
studentéve rritet me 0,4712, pra té
pérgjysmohet. Kjo do té thoté se studentét gé
nuk e kané kaluar provimin nuk kané gené té
regullt. Pér ndryshoren ‘Xs- i keni kuptuar
géllimet, objektivat e mésimit dhe até se c¢faré
pritej nga ju gé té bénit gjaté orés mésimore’
raporti i shanseve éshté 1,7915>1, gé do té thoté
se sa mé shpesh ta perdoré mésimdhénési kété
vecori, kalueshméria do té rritet pér 1,8 heré.
Kurse pér ndryshoren ‘X;- a kané filluar orét né

kohé&’ raporti i shansit éshté 0,9, me fjalé té tjera
ndikimi i saj éshté i papérfillshém.

Regresi i dyté logjistik: Aktivitetet né vazhdim té
orés mésimore.

Aktivitetet gjaté orés mésimore né |éndén e
matematikés jané shénuar me: X;-Plani i mésimit
ka gené i detajuar me aktivitete té ndryshme pér
t'iu pérshtatur té gjithéve, né pérputhshméri me
silabusin dhe skemén e punés, Xg-Mésimdhénési
u ka inkurajuar té shkémbenit ide dhe té punonit
mbi ideté e té tjeréve, Xo-Mésimdhénési e ka
praktikuar punén né grupe, X;o- Mésimdhénési ka
pérdorur mjete té pérshtatéshme teknologjike,
p.sh., kompjutor, projektor, IT, video, etj., X;1- A u
ka dhéné mésimdhénési pérkrahje shtesé, Xi,-
Mésimdhénia ka gené entuziaste, pozitive dhe
inspiruese. Mésimdhénési ka lavdéruar,
inkurajuar dhe né frymé humori éshté pérpjekur
té nxjerré mé té mirén nga klasa, X3 - Jané dhéné
shénime né tabelé, Xi4- Mésimdhénési ka gené
miré i organizuar. Ka pasur né dispozicion té
gjitha burimet e nevojshme né klasé, Xis-
Mésimdhénési u ka dhéné hapésiré qé detyrat t'i
diskutoni dhe t'i zgjidhni veté, X;5- Mésimdhénési
u ka ofruar literaturén e nevojshme bazé dhe
literaturé plotésuese, X;7- Mésimdhénési ka
praktikuar kuize.

Duke vendosur né tabelén dialoguese té
programit MedCalc pér regresin logjistik me
metodén Enter, kéto ndryshore si té pavarura
dhe Y si té varur, merren rezultatet e tabelés 2.
Duke shfrytézuar té dhénat gé na jep tabela 2
dhe duke vepruar njélloj si né rastin e paré
pérfitohet ky model logit:

logit(p) = |n1L —1,423-0,124X, —0,018Xg —0,094Xy —0,169X 17 —0,237X 11 +
-p

+0,227X 1, +0,071X 13 +0,125X 1, +0,199X ;5 +0,163X ;¢ —0,440X 5

Shumica e raporteve té shanseve jané afér njéshit
gé do té thoté se nuk kané ndonjé ndikim té
madh né shansin e kalueshméris€, ndérsa pér
ndryshoret ‘X;;-A u ka dhéné mésimdhénési
pérkrahje shtesé’ dhe ‘X;;-Mésimdhénési a ka

praktikuar kuize’, raporti i shansit éshté
péraférsisht 0,7<1, duke béré gé shansi relativ
pér njé kalueshméri té ulet me

(1-0,7)-100 = 30%
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Tabela 2. Regresi i dyté logjistik: Aktivitetet né
vazhdim té orés mésimore

Ndryshorja e varur Y Suksesi_v.k
Metoda Enter
Véllimi i zgjedhjes 291

Raste me Y=0 92 (31,62%)

Raste me Y=1 199 (68,38%)

Koeficientét dhe gabimet standarde

Xo 0,91 0,73t0 1,13
X10 0,84 0,65t01,10
X11 0,79 0,54t01,16
X12 1,25 0,90to0 1,75
X13 1,07 0,80to 1,44
X14 1,13 0,72t0 1,79
X1s 1,22 0,83 t0 1,80
X16 1,18 0,84 to 1,65
X7 0,64 0,49 to 0,84

Tabela e klasifikimit (vlera “cut-off” p=0,5)

Grupi aktual Grupi i parashikuar Pérgindja e
korrektesés
0 1
Y=0 4 87 4,40 %
Y=1 10 188 94,95%
Pérgindja e rasteve té parishikuara 66,44%
korrekte

Ndryshorja | Koeficienti Gabimi P
standard

Xy -0,12 0,20 0,553
Xg -0,02 0,17 0,918
X9 -0,09 0,11 0,402
X10 -0,17 0,13 0,211
X11 -0,24 0,20 0,227
X1z 0,23 0,17 0,183
X13 0,07 0,15 0,636
X1a 0,12 0,23 0,592
X1s 0,20 0,20 0,310
X16 0,16 0,17 0,347
X17 -0,44 0,14 0,001

Konstantja 1,42

OR (odds ratios) dhe intervalet e besimit (Cl) 95%

Ndryshorja OR Intervali i besimit 95%
Xy 0,88 0,58t0 1,33
Xs 0,98 0,70t0 1,38

Regresi i treté logjistik: Aktivitetet mbi detyrat e
shtépisé.

Aktivitetet mbi detyrat e shtépisé né Iéndén e
matematikés jané shénuar me: X;5- Mésimdhénsi
u ka dhéné detyra shtépie, X;o- Mésimdhénsi u ka
dhéné sqgarime mbi detyrat e shtépisé, Xyo-
Mésimdhénsi i i ka kontrolluar detyrat e shtépisé,
X31- A keni bashképunuar pér kryerjen e detyrave
té shtépis me kolegét tuaj, X,,- Né fund, pasi keni
pérfunduar, i keni diskutuar detyrat e shtépisé.

Né kété rast llogaritjet japin rezultatet e tabelés 3, fitohet modeli logit:

logit(p) = |
ogit(p) ns

Tabela 3. Regresi i treté logjistik: Aktivitetet mbi
detyrat e shtépisé

P —1,680—0,772X,5 —0,057Xy +0,449X,, +0,185X,; —0,166X5;
-p

Koeficientét dhe gabimet standarde

Ndryshorja e varur Y Suksesi_v.k
Metoda Enter
Véllimi i zgjedhjes 291

Raste me Y=0 92 (31,62%)

Raste me Y=1

199 (68,38%)

Ndryshorja | Koeficienti Gabimi P
standard
X1 -0,77 0,21 <.001
X9 0,057 0,16 0,72
X20 0,45 0,18 0,012
Xo1 0,18 0,15 0,226
X22 -0,17 0,16 0,305
Konstantja 1,68
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OR (odds ratio) dhe intervalet e besimit (Cl) 95%

Ndryshorja OR Intervali i besimit
95% (Cl)
X1g 0,46 0,30t0 0,70
X19 1,06 0,78to0 1,44
X20 1,57 1,11 t0 2,22
X1 1,20 0,89 to 1,62
X2, 0,85 0,62to0 1,16
Tabela e klasifikimit (vlera “cut-off” p=0,5)
Grupi aktual | Grupii parashikuar | Pérgindja e
korrektesés
0 1
Y=0 10 82 10,87 %
Y=1 7 192 96,48%
Pérqindja e rasteve té 69,42%
parishikuara korrekte

Rezultatet e gjetura pér raportet e shanseve
tregojné se ndryshorja‘’Xig- Mésimdhénési u ka
dhéné detyra shtépie’ ka njé ndikim negativ mé
té madh dhe se i pérgjysmon shanset pér
kalueshméri. Me fjalé té tjera né kété rast
studentét gqé nuk kaluan provimin nuk kané gené
té rregullt né mésime ose nuk u dhané réndési
detyrave. Ndérsa pér ndryshoren  ‘Xyo-
Mésimdhénési i ka kontrolluar detyrat e
shtépisé’, raporti i shanseve éshté 1,57 qé do té
thoté se shanset e kalueshmérisé té tyre rriten né
se kété praktiké e zhvillojné dukshém.

DISKUTIMI | REZULTATEVE

Rezultatet identifikojné marrédhéniet ndérmjet
praktikave té meésimdhénies né klasé dhe té
suksesit/mossuksesit né |éndén e matematikés:
ato tregojné se disa nga aktivitetet gjaté orés
mésimore, sa mé shpesh té pérdoren ¢ojné né
rritje té suksesit. Té tilla jané: pér fillimin e orés
‘X3- mésimdhénési, né ményré aktive, ka
ndérlidhur njohurité e méparme me njohurité e
reja qé pérvetésoheshin’ dhe ‘X¢- i keni kuptuar
géllimet, objektivat e mésimit dhe até se ¢faré
pritej nga ju gé té bénit gjaté orés mésimore; ato
gé lidhen me vazhdimin e orés ‘X;,- Mésimdhénia
ka gené entuziaste, pozitive dhe inspiruese.
Mésimdhénési ka lavdéruar, inkurajuar dhe né
frymé humori éshté pérpjekur té nxjerré mé té

mirén nga klasa dhe ‘Xi5- Mésimdhénési u ka
dhéné hapésiré qé detyrat t'i diskutoni dhe t'i
zgjidhni veté’; ato gé lidhen me detyrat e
shtépisé ‘X,o- Mésimdhénsi i ka kontrolluar
detyrat e shtépisé dhe X,;- A keni bashképunuar
pér kryerjen e detyrave té shtépisé me kolegét
tuaj. Pérgindjet e rasteve té parashikuara me
saktési jané: pér modelin e paré 71,13%, pér té
dytin 66,44% dhe pér té tretin 69,42%.

KONKLUZIONE

Rezultatet e gjetura tregojné se metoda e regresit
logjistik éshté njé tekniké e dobishme pér
analizén e proceseve edukative. Né rastin toné
ajo jep njé ndihmesé cilésore pér té zgjeruar
shkallén e njohjes sé procesit té mésimdhénies sé
matematikés. Népérmjet saj ne mund té
analizojmé aspektet e ndryshme té
mésimdhénies dhe té zbulojmé efikasitetin e
secilés prej tyre. Gjithashtu né studim jané
pérdorur shanset né interpretimin e rezultateve;
né té pérveg vlerésimit té natyrés sé tendencés
gé ka mostra, né varési té ndryshimit té vlerave
té vecgorive parashikuese, béhet e mundur té
pércaktohet shkalla e késaj tendence. Problemet
numerike thjeshtohen nga fakti se sot ka shumé
programe kompjuterike gé ofrojné mundésiné e
kryerjes sé njehsimeve. Né artikull éshté treguar
zbatimi i Med Calc-it.
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PERMBLEDHIJE

Njé ményré efikase e zgjidhjes sé sistemeve lineare qé burojné prej barazimeve diferenciale té diskretizuara né
rrjeta, éshté ajo e pérdorimit té rrjetave té shuméfishta. Konkretisht, pérdorimi i algoritmit me dy rrjeta ka si synim
té reduktojé mbetjen né njé rrieté mé té rrallé se rrieta mbi té cilén kérkohet zgjidhja e problemit; té zgjidhé
problemin né rrjetén mé té rrallé dhe té interpolojé zgjidhjen né rrjetén e dendur, pra né rrjetén origjinale. Kéto
hapa iterohen derisa norma e mbetjes té béhet mé e vogél se njé tolerancé e paracaktuar. Né kété punim, kemi
implementuar algoritmin e mésipérm né rastin e operatorit kiral té Dirac-ut né rrjeté, operatorin e mbulimit té
Neuberger-it. Né ményré gé té pérdoret algoritmi i rrjetave té shuméfishta né rastin toné, shfrytézohet
njévlefshméria e operatorit té mbulimit me até té fermioneve té shkurtuara té mbulimit né 5 pérmasa hapésinore-
kohore Euklidiane. Algoritmi me dy rrjeta, i zbatuar pérgjaté pérmasés sé 5-té Euklidiane, rezulton 6-heré mé i
shpejté se algoritmet standarte té nénhapésirave té Krilovit pér konstantet e giftimit beta = 5.8, 5.7, 5.6, 5.5 dhe
masa kuarkesh té caktuara.

Fjalé kyge: algoritmi me dy rrjeta, fermionet e shkurtuara té mbulimit, invertimi i operatorit né rrjetg, sisteme
lineare.

SUMMARY

An efficient way to solve linear systems arising from lattice discretizations of differential equations is using the
multigrid algorithm. Specifically, the two-grid algorithm reduces the residual error on a coarser lattice. Then the
problem is solved then on this grid and the solution is interpolated back on the fine grid, which is finally used to
calculate the residual error of the original linear system. These steps are iterated until the norm of the residuals
becomes less than a given tolerance. Our specific application comes from lattice quantum chromo dynamics with
chiral fermions. We want to solve linear systems which are chiral and dense discretizations of the Dirac operator, the
so-called overlap operator. We use the equivalence of the overlap operator with the truncated overlap operator,
which is a five dimensional formulation of the same theory. The coarsening is performed along the fifth dimension
only. Our study focuses in the range of coupling constants and quark masses for which the algorithm is fast and
saves a factor of 6 compared to the standard Krylov subspace methods.

Key words: multigrid algorithm, lattice QCD, chiral fermions, overlap operator, solution of large scale linear systems.

1. HYRIJE a) Mbyllésia e kuarkeve lidhet me faktin se
Kromodinamika kuantike (Quantum kuarket dhe gluonet nuk vrojtohen té lira né
Chromodinamics, QCD) éshté njé teori e natyré. Ajo manifestohet ne forcat e
bashkéveprimeve té forta gé pérshkruan sjelljen bashkéveprimit midis kuarkeve te cilat nuk
e kuarkeve dhe gluoneve té cilat jané té mbyllura zvogélohen me largimin e tyre. Pér kété arsye do
né hadrone si protone, neutrone ose pi-mezone. té duhej njé energji “infinit” pér té ndaré dy

Ajo karakterizohet nga dy veti té réndésishme: kuarke; ato jané té mbyllura né hadrone.
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Mbyllésia e kuarkeve, edhe pse e pa provuar
analitikisht, éshté evidentuar me ané té
simulimeve té shumta t& QCD-sé né rrjeté. Me té
vérteté, QCD-ja éshté njé teori gé ka njé fazé té
vetme né temeratura té ulta, vetém fazén e
mbyllésisé sé kuarkeve.

b) Liria asimptotike éshté dukuria qé lidhet me
faktin se né reaksione té energjive té larta,
kuarket sillen si té lira. Né kété ményré, ¢do teori
kuantike e fushés qé do té ndértohej mbi bazén e
fushave té kuarkeve do té duhet té keté vetiné e
mbyllésisé dhe lirisé asimptotike.

QCD éshté me shumé interes pér t'u studiuar dhe
trajtuar, pasi hadronet pérbéjné 99.99 pérqind té
Iéndés se dukshme té Gjithésisé e cila vlerésohet
té jeté vetém 4 pérgind e energjisé totale.
Zgjidhjet perturbative né QCD jané té pamundura
né regjimin e hadroneve né barazpeshé pér shkak
té jolinearitetit té bashkéveprimeve gluonike.
Pér regjime té energjive té larta QCD
perturbative éshté njé pérgasje mjaft e miré, e
bazuar né liriné asimptotike, e cila e lejon teoriné
e perturbimit té pérdoret pér té pérshkruar
saktésisht eksperimente té energjive té larta, sig
éshté rasti i Eksperimenteve né Goditésin e Madh
té Hadroneve (ose Large Hadron Collider, LHC)[5].
Ndérsa pér regjime jo-perturbative metoda mé e
miré e njohur sot pér sot éshté metoda
llogaritése e QCD-sé rrjetore (Lattice QCD-LQCD).
U propozua nga Wilson (1974) si njé zgjidhje
joperturbative e energjive té ulta té QCD, duke
diskretizuar hapésiré-kohén katérpérmasore né
njé rrjeté hiper-kubike me gjeometri Euklidiane.
Duke patur vetém njé numér té fundém té nyjeve
té rrjetés, madhésité fizike mund té llogariten
numerikisht duke zgjidhur njé integral té rendeve
té larta me metodat Monte Carlo [9]. Ky
formulim i teorisé QCD né njé hapésiré diskrete
fut natyrshém njé impuls kufi (“cut off”) té rendit
1/a , ku a éshté parametri i rrjetés, e cila
rregullon teoriné. Si rezultat, QCD-ja rrjetore
éshté e pércaktuar matematikisht né ményré té
sakté. Pér mé tepér, duke gqéné e pérshtatshme
né regjime té energjive té ulta, ajo pérdoret pér
studimin e fenomeneve mjaft té réndésishme qé
shfagen né kéto regjime, si¢c éshté mbyllésia e

kuarkeve apo dukuri té tjera té fizikés
bérthamore.

Né QCD-né rrjetore, né nyjet e rrjetés vendosen
fushat e kuarkeve ose fushat fermionike dhe né
lidhjet midis nyjeve fushat e gluoneve, ose fushat
kalibruese. Pér té studjuar bashkéveprimet midis
kuarkeve duhen llogaritur pérhapésit e kuarkeve
gé matematikisht jané té anasjelltét e operatorit
te Dirac-ut. Ndérkohé qé insistohet té ndértohet
né rrjeté njé teori fermionike kirale pasi simetria
kirale éshté karakteristiké e bashkéveprimeve té
forta. Késhtu, né kété artikull do té llogarisim
pérhapésit e kuarkeve kirale né rrjeté me ané té
njé operatori kiral té Dirac-ut, si¢ &shté operatori
i mbulimit i Neuberger-it. Megénése ky operator
lidh dy nénhapésira me ané funksionesh
transhendente operatoriale, si¢ do té trajtohet né
vazhdimési, edhe metodat llogaritése kané
kompleksitet té larté. Né kété artikull ne sjellim
njé metodé llogaritése mé té shpejté se ato
standarte, e quajtur metoda e algoritmit me dy
rrjeta, e cila e pérshpejton zgjidhjen né sajé té
pérafrimit mé efikas qé i béhet gjéndjeve
vehtjake te uléta te operatorit te Dirac-ut [11]. Ky
algoritém éshté propozuar njé dekadé mé paré
po éshté testuar vetém pér njé konstante té
vetme té ciftimit [1]. Né kété punim ai do té
studjohet pér njé bashkési vlerash konstantesh
ciftimi té fushés kalibruese. Qéllimi éshté
ndértimi dhe testimi i algoritmit me dy rrjeta pér
vlera té ndryshme té konstantes sé ciftimit té
fushave kalibruese dhe pér masa kuarkesh edhe
mé té lehta se né referencén [1]. Algoritmi do té
krahasohet me njé algoritém standart, qé
pérdoret shpesh né QCD-né rrjetore si njé nga
metodat mé té shpejta pér té llogaritur
pérhapésit e kuarkeve né rrjeté, algoritmin e
Gradienteve té Konjuguar pér barazimet normale
ose né anglisht CGNE (Conjugate Gradients on
Normal Equation) [7].

2. FERMIONE KIRALE ME ANE TE OPERATORIT TE
NEUBERGER-IT

Né 1982, Ginsparg dhe Wilson arritén né
pérfundimin se né rrjeté mund té gjéndet njé
operator kiral i Dirac-ut né rrjeté qé plotéson
kushtin gé u quaijt relacioni Ginsparg-Wilson [6]:
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{D,y5}=aDysD (1)

Vérejmé se né kufirin e vazhduar rikuperohet
relacioni i zakonshém pér kiralitetin. Njé operator
kandidat gé plotéson kété relacion @&shté
operatori i mbulimit té Neuberger-it [10]:
D=c4l—c,V, (2)

ku V=A(A"A) Y2 &shté matricé unitare, |éshté
matricé identitet dhe A=M-aD,y. Operatori i
mbulimit D éshté jo-hermitian. Kété operator
mund ta shprehim edhe né ményré ekuivalente
me ané té funksionit shenjé,

D =c4l—c;,Yyssign(Hy) (3)

ku Hy =ys(M—aDy) Hy, = ¥5 (M —aDy,),
M éshté njé parametér zhvendosés né intervalin
(0,2), té cilin e kemi fiksuar M=1.8 né rastin e
studimit toné&, c;dhe c, jané dy konstante qgé
pércaktohen me ané té barazimeve,
o= 1+mcI _ 1-m
1= €= >
mgéshté masa e kuarkeve dhe Dy, éshté

q

operatori i Wilson-Dirac-ut,
1 * *
DW :E%[’Yu(au +au)_aa“au] (4)
dhe 6u, 8: jané operatorét e diferencave té

pérparme dhe té prapme, fginjé mé té afért:

1
9,f(x) :g(f(x +aey)—f(x),

G:lf(x) =§(f(x) —f(x—ae,)), (5)

ku e, Jané ortet drejtuese sipas drejtimit . Yu

jané matrica 4 x 4 qé i binden algjebrés sé Clifford
— Dirac-ut. Késhtu, n.qg.se rrjeta ka N nyje, meqé

agDy —!

(agDw +I)P_
Moy (mg) =

—mg(asDw + )P,

(agDyy +1)P,.
agDy —1

fushat kalibruese marrin vlera né grupin SU(3),
atheré matrica e Dirac-ut né rrjeté éshté e rendit
12N. Pérparésité e fermioneve kirale té
Neuberger-it jané: a) simetria kirale e QCD-sé
rrjetore éshté ekzakte pasi veprimi i fermioneve
éshté invariant ndaj transformimeve kirale [8],
vérejmé se relacioni i antikomutimit (1), kur
kalojmé né QCD e vazhduar, pra péra—0, jep
kushtin e simetrisé kirale ashtu si¢c duhet té jeté
né hapésiré-kohén e vazhduar; b) kemi teori
fermionike pa dublanté, fermionet pércaktohen
né ményré té vetme. Problemet qé hasen né kété
metodé studimi lidhen me kompleksitetin e larté
llogarités, pér shkak té formés sé komplikuar, si
funksion matricor, té operatorit té Neuberger-it.

3 FERMIONET E SHKURTUARA TE MBULIMIT
Fermionet e mbulimit té Neuberger-it jané té
njévlefshme me fermionet e shkurtuara té
mbulimit, né njé formulim 5-pérmasor, me
pérmasé té pesté Euklidiane Ns[3]. Népérmjet
kétij ekuivalentimi béhet e mundur pérshtatja
dhe pérdorimi i rrjetave té shuméfishta sipas
pérmasés sé pesté. Ideja bazé éshté ndarja né
hapésiré sipas njé dimensioni shtesé e
kiraliteteve té majta dhe té djathta té
pércaktuara né dy anét e kundérta té kufirit ose
murit domenor. Pérgjaté dimensionit té pesté
nuk kemi fusha kalibruese. Operatori i Dirac-ut
tani jepet si matrice me Ng x N: blloge
operatore né 4-pérmasa:

—mg(asDy +I)P_
(asDy +I)P, (6)

(agDy +1)P_ asDyy —I

ku agéshté parametri i rrjetés sipas dimensionit té& 5-té dhe P, jané operatorét e projeksionit té

kiraliteteve té dhéna nga:
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Ig
p, —4=Ts

- 2

Fermionet e té tilla quhen fermione té mureve domenore ose “domain wall fermions (DWF)” [12].
Natyrshém lind pyetja: “A jané fermionet e mureve domenore né njéfaré ményre té lidhura me fermionet
e mbulimit?”. Pér t'i dhéné pérgjigje késaj pyetje duhet té ndértohet teoria efektive né katér pérmasa.

Pér kété gjejmé formén e operatorit efektiv té Dirac-ut, DNs , Né katér pérmasa [3], nga ku del:

1+m 1-m
D(Ns) q|_

- N 1-agH
—_— Y5 tanh —og| —=2W |
2 2 2 1+agHy

(7)

ku Hy =ys(M—aDy) . Né kufirin N5 — CO marrim operatorin:

1+mq|_1—m

2

D(OO) — q

Yssign(Hy ).

4 ALGORITMI ME DY RRJETA PER INVERTIMIN E
OPERATORIT TE NEUBERGER-IT.

Njé ményré efikase e zgjidhjes sé sistemeve
lineare qé burojné prej barazimeve diferenciale
né rrjeté, éshté ajo e pérdorimit té Rrjetave té
Shuméfishta [11]. Né kété punim do té zbatojmé
algoritmin me dy rrjeta sipas pérmasés sé pesté
né rastin e fermioneve té shkurtuara té mbulimit.
Problemi gé& duam té zgjidhim éshté sistemi
linear:

Dx =b, (9)
ku D éshté operatori i mbulimit ose operatori i
Neuberger-it, b ana e djathté e barazimit ose
burimi i kuarkeve dhe X jané pérhapésit e
kuarkeve. Né ményré qé té pérdorim algoritmin
me dy rrjeta shfrytézojmé njévlefshmériné e
operatorit té€ mbulimit me até té fermioneve té
shkurtuara té mbulimit. Késhtu sistemi i rrjetés sé
rrallé:

pMsly =r, (10)
mund té merret prej zgjidhjes sé sistemit 5-
pérmasor:

Moy (Mg)Px =Mroy (LPn,  (11)
me P shénojmé matricén e pérkémbimit:
P, P_

(8)

ku nga vektoréty dhe?},

1=, 2?,..x™) dhe n=(r,0,...0)",
pércaktohen pikérisht vektorét y dhe r té
sistemit té rrjetés sé rrallé.
Mé poshté po japim algoritmin me dy rrjeta gé
kemi ndértuar pér zgjidhjen e kétij problemi:
Le té jené x, ecNdhe r, =b—Dx;.
Caktojmé dy toleranca: tolpér sistemin né
rrjetén e dendur dhe tol0 pér sistemin né rrjetén
e rrallé.
fori=1,2, ... do

Formojmé vektorin e rrjetés sé rrallé
u =(ri,o,...,o)T, ku numri i vektoréve zero 4-

pérmasore éshté Ny — 1.

Zgjidhim sistemin linear
MTOV(mq)PXi+1 :MTOV (1)PT]| derisa mbetja té
jeté mé

e vogél se toI0||MTOV (1)Pni||2.
Nxjerrim korigjimin e zgjidhjes sé pérafért 4-
pérmasore y;,1 prej asaj 5-pérmasore

2 (Ns)\T

Xir1 =(Yi+1,Xi(+)1,---,Xi+i ).
Pérditésojmé zgjidhjen né rrjetén 4-pérmasore
Xit1 =X TVYin

Llogarisim mbetjen e rrijetés sé rrallé
fisg =b—=DXjiq .

Ndalo nése ||ri+1||2 < toI||b||2.

end for
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Algoritmin e mésipérm e kemi koduar né
Matlab/Octave. Si¢ pritet, pér shkak té formés
komplekse té operatorit té Neuberger-it,
llogaritjet kompjuterike kérkojné mjaft kohé
fizike. Késhtu njé invertim me algoritmin CGNE
kérkon rreth 60 minuta né progesorin Intel (R)
Core (TM)2 Duo CPU T5470@1.60GHz. Kjo éshté
arsyeja gé ne iu kthyem programeve né FORTRAN
té cilat kérkojné rreth 20 minuta né té njéjtin
progesor.

5. REZULTATE DHE DISKUTIME

Pérveg algoritmit té mésipérm té koduar né
Matlab/Octave, jané shfrytézuar disa funksione
té gatshém té paketés QCDLAB [4], njé ndér ta
éshté dhe algoritmi CGNE (Conjugate Gradients
on Normal Equation). Qéllimi i pérdorimit té tij
éshté ai i krahé&simit me algoritmin me dy rrjeta.
Té dy algoritmet jané llogaritur né fushé
kalibruese té fiksuar, né rrjeté me volum 44, me

konstante ciftimi té fushés kalibruese B=6/g2
&

[ = —ngaB=5.8 deriné B=5.5, me hap 0.1.
e

me hap 0.01. U vu re se pér secilén vleré té
fiksuar té konstantes sé ciftimit, masat e
kuarkeve pér té cilin algoritmi me dy rrjeta
funksionon ndryshonin nga njéri konfiguracion
tek tjetri.

Rezultatet i kemi pérmbledhur né tabelat vijuese
pér ¢do konfiguracion, ku jepet njé tabllo e qarté
pér masa té ndryshme té kuarkeve, numri i
shumézimeve me matricen e Wilson-it dhe
norma e mbetjes né kété hap.

Masa e Numrii Norma e
kuarkut shumézimeve me mbetjes
matricén e
Wilson-it
0.13 8052 10”
0.12 13362 <10
0.11 9606 10”
0.1 10956 10”
0.09 19566 <10
0.08 15306 10”
0.07 17292 10”
0.06 24240 10”
0.05 24240 10”
Tabela 2. Té dhénat e marra nga historia e

konvergjencés sé algoritmit TWO - GRID pér
konfiguracionin e dyté me konstante ¢iftimi p=5.7

Masa e Numri i Norma e
kuarkut shumézimeve me mbetjes
matricén e
Wilson-it
0.1 9552 10”
0.09 16152 <10®
0.08 12450 10°
0.07 20700 <10®
0.06 24366 <10®
0.05 17898 10”
0.04 26148 10°
0.03 47580 <10°
Tabela 1. Té dhénat e marra nga historia e

konvergjencés sé algoritmit TWO - GRID pér
konfiguracionin e paré me konstante ciftimi
B=5.8.

Pér njé vleré té fiksuar té kétij parametri kemi
testuar algoritmin me dy rrjeta pér masa té
ndryshme kuarkesh, duke filluar nga kuarke té
rénda me masé (né njési té konstantes sé rrjetés,
pra béhet fjalé pér a, e cila do té nénkuptohet)
0.13 deri né kuarke mé té lehta me masé 0.03

Masa e Numrii Norma e
kuarkut shumézimeve me mbetjes
matricén e
Wilson-it
0.13 7512 10”
0.12 12108 <10°®
0.11 13098 <10°®
0.1 8958 10~
0.09 10080 10~
0.08 11286 10~
0.07 18282 <10°®
0.06 20076 <10°®
0.05 15612 10~
Tabela 3. Té dhénat e marra nga historia e

konvergjencés sé algoritmit TWO - GRID pér
konfiguracionin e dyté me konstante ¢iftimi =5.6

388 AKTET Vol. IV, Nr 3, 2011




Xhako & Borigi

Masa e Numri i Norma e
kuarkut shumézimeve me mbetjes
matricén e
Wilson-it
0.13 11430 <10®
0.12 7674 10”
0.11 12948 <10®
0.1 14118 <10°
0.09 15312 <10®
0.08 17400 <10®
0.07 12378 10”
0.06 14670 10”
0.05 25452 <10®

Tabela 4. Té dhénat e marra nga historia e
konvergjencés sé algoritmit TWO - GRID pér
konfiguracionin e dyté me konstante ciftimi f=5.5

Né llogaritjet tona kemi pércaktuar saktésiné té
rendit 10°. Vlerat e normés sé mbetjes me
shénjén mé e vogél (<) nénkuptojné se pér masén
korresponduese algoritmi me dy rrijeta rrit
saktésiné e kérkuar prej nesh. Ndérsa masat e
kuarkeve me normé mbetjesh pa shenjén <, kané

njé stanjacion té vlerave té mbetjeve né vlerén e
kuotuar né tabelé. Ne do té konsiderojmé se
algoritmi me dy rrjeta nuk konvergjon pér kéto
masa. Konkretisht, pér konfiguracionin e paré té
marré pér B = 5.8, duke iu referuar té dhénave né
Tabelén 1, shihet se algoritmi yné konvergjon pér
masa té kuarkeve m =0.09, m =0.07, m = 0.06, m
=0.03, pér masa té tjera kemi stanjacion.

Né konfiguracionin e dyté té marré pér B = 5.7,
duke iu referuar té dhénave né Tabelén 2,
algoritmi me dy rrjeta konvergjon pér masa té
kuarkeve m = 0.12, m = 0.09, pér masa té tjera
kemi stanjacion. Né konfiguracionin e treté té
marré pér B = 5.6, duke iu referuar té dhénave né
Tabelén 3, algoritmi me dy rrjeta konvergjon pér
masa té kuarkeve m=0.12, m =0.11, m=0.07, m
= 0.06, pér masa té tjera kemi stanjacion. Né
konfiguracionin e katért t& marré pér f = 5.5,
duke iu referuar té dhénave né Tabelén 3,
algoritmi me dy rrjeta konvergjon pér masa té
kuarkeve m=0.13, m=0.11, m=0.1, m=0.09, m
= 0.08, m = 0.05, pér masa té tjera kemi
stanjacion.

Invertimi i operatorit te Meuberger-it me ane te algoritmit me dy rrjeta TWO-GRID

10° : T

krahesuar me CGMNE

N OrmMa E MEEYES

TWO-GRID (me0.1)
CBME (m=0.1)
TWO-GRID (m=0.09)
CGME (m=0.08)
TWO-GRID (me0.08)
CGME (m=0.08)
TWO-GRID (me0.07)
CBME (m=0.07)
TWO-GRID (me0.06)
CGME (m=0.06)

© TWO-GRID {re0.05)
© CGNE (m=0.05)

© TWO-GRID (rre0.04)
+ CGNE (m=0.04)

s TWO-GRID (me0.03)
+ CGNE (m=0.03)

T T ok [ A & noa o+ +

1 1 1
0 20000 40000 60000

1 1
20000 100000 120000

Murmri i shumezimeve me DW

Figura 1 Grafiku gé paraget historiné e konvergjencés sé algoritmit me dy rrjeta TWO-GRID dhe
algoritmit CGNE pér masa té ndryshme kuarkesh, té simuluara né njé rrjeté me volum 4" dhe me

konstante ¢iftimi =5.8.
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Inwvertimi | operatorit te Neuberger-it

me ane te algoritmit me dy rrjeta TWO-GRID

krahesuar me CGMNE

MHorma e mbetjes

TWO-GRID (m=0.13)
CGNE m=0.13)
TWO-BRID (m=0.12)
CONE m=0.12)
TWO-GRID (M=0.11)
CONE m=0.11)
TWO-GRID (m=0.1)
CONE m=0.1)
TWO-BRID (=005
CGNE m=009)
TWO-GRID (m=0.08)
CGNE m=008)
TWO-BRID (=007}
CGNE m=0.07)
TWO-GRID (m=0.06)
CGNE (m=006)
TWO-GRID (m=0.05)
CONE m=005)

PR - R R R T

¥ omom R o4+ 4o

1 1 1 1
0 20000 40000 B0000 80000

1 1 1
100000 120000 140000

Murnri i shumezimeve me D
Figura 2 Grafiku qé paraqget historiné e konvergjencés sé algoritmit me dy rrjeta TWO-GRID dhe
algoritmit CGNE pér masa té ndryshme kuarkesh, té simuluara né njé rrjeté me volum 4° dhe me

konstante ¢iftimi =5.7.

Invertimi | operatornit te Neuberger-t me ane te algoritmit me dy rjeta TWO-GRID
krahesuar me CGMNE

Naorma e mbetjes

T T

TWO-GRID fme=0.13)
CGNE (r=0.13)
TWO-GRID fm=0.12)
CGNE (r=0.12)
TWO-GRID fre0.11)
CGNE (r=0.11)
TWO-GRID (re. 1)
CGNE (rreD. 1)
TWO-GRID re=0.09)
CGNE (r=0.08)

+ TWO-GRID (rr=0.08)
é + CGME (rre.08)
TWO-GRID fre0.07)
CGNE (r=0.07)
TWO-GRID rre=.06)
CGNE (rr=0.06)
TWO-GRID frre=0.05)
CGNE (r=0.05)

TR kB A A O+

s
5
W% % 4+ +

1 1 1
0 20000 40000 60000

L 1 i
80000 100000 120000

Murmn i shumezimewe me DW

Figura 3 Grafiku qé paraqget historiné e konvergjencés sé algoritmit me dy rrjeta TWO-GRID dhe
algoritmit CGNE pér masa té ndryshme kuarkesh, té simuluara né njé rrjeté me volum 4" dhe me

konstante ¢iftimi =5.6

Paralelisht éshté kryer e njéjta proceduré edhe
me algoritmin CGNE. Rezultatet e marra
paragiten né grafikét e méposhtém, ku jepet
historia e konvergjencés sé algoritmit me dy
rrjeta (TWO-GRID) dhe atij CGNE si funksion i
numrit té shumeézimeve qé kryhen me matricén e
Wilson-it. Figura 1 @&shté marré pér
konfiguracionin e paré té gjeneruar me konstante
ciftimi B=5.8 dhe masa kuarkesh té ndryshme

sic tregohen né figuré. Po késhtu Figura 2 jep

historiné e konvergjencés sé dy algoritmeve pér
konstante ¢iftimi 3=5.7, Figura 3 pér konstante
ciftimi 3=5.6 dhe Figura 4 pér konstante giftimi
=5.5. Duket garté se algoritmi me dy rrjeta pér
secilin konfiguracion éshté rreth 6-heré mé i
shpejté se CGNE pér ato masa kuarkesh pér té
cilat ai konvergjon. Kéto rezultate paraprake
tregojné se algoritmi me dy rrjeta éshté shumeé
premtues. Pérpara se té jepen konkluzione
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pérfundimtare, do té duhet sé pari té gjejmé
origjinén e moskonvergjencés pér masa té
caktuara. Llogaritjet tona nuk tregojné ndonjé
rregullsi gjé gé na bén té besojmé se kemi té

béjmé me mungesé instabiliteti té algoritmit,
instabilitet qé duhet ta studiojmé né té ardhmen
pérpara se té avancojmé studimin né rrjeta ende
mé té médha.

Invertimi | operatorit te Neuberger-t me ane te algoritmit me dy mjeta TWO-GRID

krahesuar me CGMNE

1 T T T

Horma e mhetjes

' ' "1 s TWOGRID fre0.13)

CGMNE (re0.13)
TWO-GRID (=0.12)
CGMNE (re012)
TWO-GRID (r=0.11)
CGME {re0. 1)
TWO-GRID (=0, 1)
CGME {frel.1)
TWO-GRID (=0.09)
CGME {re.08)
TWO-GRID (=0.08)
- CGRE (m=0.08)
TWO-GRID (m=0.07)
CGME {re.07)
TWO-GRID (=0.06)
CGMNE (rei.06)
TWO-GRID (=0.05)
CGRE {rei.05)

e

s T T BB AL D

i

P S T

1 1 1
0 20000 40000 60000

1
80000

1 1 1
100000 120000 140000

MNurri | shumezimeve me DW

Figura 4 Grafiku qé paraqget historiné e konvergjencés sé algoritmit me dy rrjeta TWO-GRID dhe
algoritmit CGNE pér masa té ndryshme kuarkesh, té simuluara né njé rrjeté me volum 4" dhe me

konstante ¢iftimi =5.5
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PERMBLEDHIJE

Simulimet numerike té kromodinamikés rrjetore jané mjeti i vetém pér té marré informacion mbi masat e
hadroneve apo fazat e shpérhapjes. Teorité kalibruese rrjetore me fermione jané pérafrime diskrete té
teorisé sé bashkéveprimeve té forta (QCD). Historikisht ka qgéné e pamundur té ndértohet njé teori
fermionike kirale pa dublant. Sé fundmi, éshté rigjalléruar ideja e fermioneve me dublim minimal, té cilat
thyejné simetriné hiperkubike té operatorit rrjetor. Né kété studim testohen efektet e thyerjes sé simetrisé
hiperkubike pér fermionet kirale Borigi — Creutz, duke llogaritut masat e pi dhe rho-mezoneve dhe duke i
krahasuar drejtpérdrejté ato me vlerat eksperimentale. Llogaritjet paraprake né véllime té vogla (0.8 fm)®
dhe konstante rrijete 0.1 fm, tregojné njé shmangie 13% té masés sé rho —mezonit prej asaj eksperimentale .
Fjalét kyge: dublim minimal, fermione kirale, spektér hadronesh, kromodinamiké rrjetore, pérhapés i
kuarkeve.

SUMMARY

Numerical simulations of lattice QCD are the only tool to gain information on the hadron masses and
scattering phases. Lattice gauge theories with fermions are discrete approximations of the theory of strong
interactions (QCD). Historically, is been impossible to build a chiral fermions theory, without doubled
fermions. Recently, the idea of minimally doubled fermions, which violate the hypercubic symmetry of the
lattice operator, has been revived. In this work, we test the hypercubic symmetry breaking effects using
Borigi — Creutz fermions. We compute the mesons masses and compare them with the experimental values.
Preliminary results on small volumes (0.8 fm)3 and lattice spacing 0.1 fm, show a 13 % deviation of the rho —
mesons mass from the experimental value.

Key words: chiral fermions, minimally doubled fermions, hadron spectroscopy, quantum chromodynamics.

HYRIE

Kromodinamika kuantike (QCD) éshté teoria e
bashkéveprimeve té forta. Ajo éshté njé teori
e bashkéveprimit té kuarkeve dhe gluoneve,
té cilat pérbéjné Iéndén hadronike. Kjo teori
ka gené shumé e suksesshme né parashikimin
e mjaft fenomeneve fizike, qé& pérfshijné
transferime té médha impulsi. Né kété regjim

konstantja e ¢iftimit éshté e vogél dhe teoria
e perturbimeve béhet njé mjet i besueshém.
Nga ana tjetér, né rendin e energjisé sé
lidhjes hadronike, konstantja e ciftimit éshté e
rendit njési dhe metodat perturbative
déshtojné. Né kété zoné, kromodinamika
rrjetore siguron njé mjet jo — perturbativ pér
té llogaritur spektrin hadronik dhe elementét
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matricore té ¢do operatori né kéto gjendje
hadronike. QCD rrjetore mund té pérdoret pér
té treguar mekanizmin e mbyllésisé dhe
thyerjes sé simetrisé kirale, rolin e topologjisé
dhe vetité e ekuilibrit t¢ QCD né temperatura
té fundme.
Né vitin 1974, Kenneth Wilson vértetoi
mbyllésiné e kuarkeve né regjimin e ciftimeve
shumé té forta [11]. Formulimi prej tij i
kromodinamikés né rrjeté éshté né gjendje té
shpjegoje thyerjen spontane té simetrisé kirale
dhe llogaritien e spektrit te hadroneve me
saktési tashmé té rendit njé pérqgind.
Propozimi i tij pérfshin dy modifikime bazé té
teorisé sé fushés:
1. Hapésira e Minkovskit zévendésohet me
até Euklidiane, pra kemi té bémé me njé
rrotullim té Wick-ut té boshtit té kohés me
kénd /2 ;
2. Hapésiré - koha e vazhduar zévendésohet
prej njé rrjete té rregullt hiper - kubike me
distancé rrjetore a.
Gjithsesi, kjo teori elegante e ka njé ¢mim: né
kufirin e vazhduar shfaget dukuria e quajtur
dublimi i fermioneve.
Pérpjekjet pér té ndértuar njé teori
fermionike rrjetore pa dublanté dhe me
simetri kirale jané dekurajuar nga teorema
Nielsen-Ninomiya [8]. Kjo teoremé pohon se
éshté e pamundur té formulohet né rrjeté njé
teori fermionike gé gézon njékohésisht vetité
e méposhtme:
(i) simetriné kirale
(ii) lokalitetin
(iii) mungesén e dublantit
(iv) simetriné kubike
Kjo teoremé mund té shfrytézohet pér té
ndértuar fermione kirale qé cénojné njé prej
simetrive té mésipérme. Lokaliteti éshté veti e
pacénueshme sepse njé teori jo lokale éshté
e parinormueshme. Né rast se nuk duam
dublant duhet té cénojmé simetriné kubike.
Historikisht ka gené e pamundur té ndértohet
njé teori fermionike kirale pa dublant.
Pérpjekja e paré prej Karsten dhe Wilczek
(1987) solli njé teori kirale me njé dublant té
vetém [10]. Mé voné ishte Creutz (2007) qé

pérdori analogjiné me strukturén elektronike
té grafitit pér té pérftuar fermione kirale me
njé dublant né rrjeta hekzagonale [6]. Té
riformuluara né rrjeta ortogonale pérftohen
fermionet Borigi — Creutz, qé karakterizohen
nga operatori i Dirac - ut [4]:

D(p) =D ir,sinp,+ > iy,(cosp, 1)
u u

Ky operator ka dy zero: (0, 0, 0, 0) dhe (m/2,
n/2, n/2, w/2). Pra kéto lloj fermionesh kané
dublim minimal.

Motivimi i punés toné éshté testimi i efekteve
té thyerjes sé simetrisé kubike né operatorin
e mésipérm té Dirac-ut [1]. Njé testim fillestar
éshté dhéné dhe jané marré rezultate
paraprake té kénagshme [3]. Né kété punim
ne ritestojmé kéto lloj fermionesh né
llogaritien e masés sé pi dhe rho — mezonit
me njé statistiké mé té larté, por né rrjeté
me véllim mé té vogél 0.8° dhe konstante té
njéjté rrjetore si né referencén [3].

SPEKTROSKOPIA E HADRONEVE
Né kété studim testohen pikérisht fermionet
kirale Borici — Creutz dhe prezantohen
rezultatet e marra pér masat e mezoneve nga
llogaritjet me kété lloj operator Dirac-u. Kemi
gjeneruar njé séré konfiguracionesh té fushave
kalibruese me ané té funksionit té veprimit té
Wilson-it:
S,[U]=-AY ZReTrU, U, UL U}
i
pér [ = 6, né njé rrjeté me pérmasa 8> x 16.
Vlera e konstantes sé rrjetés korresponduese
éshté a' = 2 GeV.
Pérhapésit e kuarkeve, ose funksionet e
Green-it té operatorit té Dirac-ut, pércaktohen
me
ané té barazimit:
l; DZZ',H'GS'ZJ'] [U] = Cs}jdapéab
ku ab jané indekset spinore ose té Dirac-ut
dhe abc jané ato té ngjyrés.
Pér 40 konfiguracione  jané llogaritur
pérhapésit e kuarkeve pér njé burim pikésor
pér té gjitha kombinimet e mundshme ngjyré
— spin, duke zgjidhur sistemin e mésipérm me
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ané té algoritmit té gradientéve té konjuguar
pér sisteme lineare té zhvendosura [9].
Algoritmi i sipérpérmendur zgjidh sistemin
(A+m)x = b njékohésisht pér vlera té ndryshme
té m, duke pérdorur po aq veprime matricore
sa nevojiten pér zgjidhjen e njé sistemi té
vetém. Konkretisht jané llogaritur pérhapésit
pér masa té kuarkeve am, = 0.02, 0.03, 0.04,
0.05, 0.06, 0.07, 0.08, 0.09 dhe 0.1. Mé& pas
gjenden pérhapésit e hadroneve, si kombinim
i pérhapésve té kuarkeve dhe me ané té tyre
llogariten masat e pi dhe rho — mezonit.
Llogaritia e masave té hadroneve béhet duke
pérkufizuar operatorét interpolues té tyre.
Pérhapésit e hadroneve nuk jané gjé tjetér
vegse funksionet e korrelimit té operatoréve
interpolues té tyre: G;:=0,0;" ku i, j jané nyje
té rrjetés.

Operatori gé krijon njé pi — mezon é&shté:
O, =y - Né rastin toné kemi dy kuarke té

degjeneruar dhe simetria kirale é&shté e

aromizuar. Pranda;j:

O, =Uyu—dyd
Pra kemi té béjmé me operatorin e pi —
mezonit neutral. Pér té njejtén arsye,
operatori i rho — mezonit O, =Wy, 1V do té

jepet me ané té:

0, =Uy,ru—dy,rd
Pér té veguar masat né spektrin e hadroneve
shumojmé pérhapésit sipas indekseve té 3-
hapésirés né meényré gé pérhapésit té mos
varen prej 3-impulseve. Pér rrjeta me kushte
kufitare periodike, pérhapésit e mezoneve
mund té modelohen né formén:

G, :%c1 cosham, (t—t, - L/2)+%c2 cosham,(t—t,—L/2)

ku L éshté madhésia lineare e rrjetés sipas
drejtimit kohor (ose té katért), m; éshté masa
e gjendjes themelore dhe m, éshté masa e
gjiendjes sé paré té ngacmuar.

Kujtojmé se pér llogaritien e pérhapésve té
kuarkeve mund té pérdorim njé burim pikésor
né t,=(0,0,0,1). Masat efektive té hadroneve
pércaktohen duke zgjidhur barazimet jo-lineare

pér gjendjen bazé:
GM,1= cosham(t—L/2) -1 L
G, cosham(t-1-L/2)" 7777
GHM: .sinham(t—L/2) =l L
G, sinham(t-1-L/2)
pérkatésisht pér mezonet dhe barjonet né
lidhje me am.
Gabimet e masave jané vlerésuar me ané té
metodés Jackknife.

Perhapesit e pionit
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Fig. 1: Pérhapésit e pion-it né varési té kohés
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Fig. 2: Pérhapésit e rho-sé né varési té kohés

euklidiane

REZULTATE DHE DISKUTIME

Mé poshté, paragiten grafikisht rezultatet e
marra pér spektrin e mezoneve. Né figurat 1
dhe 2 jané paraqitur pérkatésisht pérhapésit e
pion-it dhe rho — sé. Grafikét paraqités sé
masave té pionit dhe rho — mezonit jané
dhéné né Figurat 3 dhe 4. Tek Figura 3
tregohet sjellja e katrorit té€ masés sé pionit
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ndaj masés sé zhveshur té kuarkeve. Si¢ vihet
re, masa e pion-it shkon drejt zeros né
kufirin kiral.

03

005l 1 1 1 1 L 1 1 1 1 1
0 001 002 003 004 005 006 007 008 009 O

am‘l
Fig. 3: Varésia e masés efektive té pion-it ndaj

masés sé zhveshur té kuarkeve
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Fig. 4: Varésia e masés efektive té rho-sé ndaj
masés sé kuarkeve

Masa e ekstrapoluar e pionit pér masé kuarku
zero, éshté 0.0044, e cila né njési pérmasore
jep njé masé pioni 132.6 MeV, ndérkohé qé
masa eksperimentale e pionit éshté 135 MeV.
Pra llogaritiet e kryera pérputhen me
ekperimentin brenda gabimit statistikor, qé
éshté rreth 51.4 MeV. Vemé re se kemi
shmangie nga zero, njé tregues ky i thyerjes
sé simetrisé kubike. Arsyeja qgéndron se pér
fermionet né fjalé, pi — mezoni neutral duhet
te jeté ekzaktésisht zero né kufirin kiral.
Mbetet té shihet né té ardhmen sjellja e pi —
mezoneve té ngarkuara duke pérdorur
operatorét pérkatés [7], si dhe té shihet efekti

né rrjeta mé té médha. Né fakt, rrjetat mé té
médha do té identifikojné nése shmangia
éshté pasojé e madhésisé sé kufizuar sé
rrjetés toné apo pasojé e thyerjes sé simetrisé
hiper — kubike. Ndérkohé&, gé né rastin e rho -
mezonit shohim se masa e marré pas
ekstrapolimit linear né zero, éshté:

(0.2943 * 2 GeV) + (0.0257 * 2 GeV) = 588.6 *
51.4 MeV

Duke ditur se vlera eksperimentale e rho — sé
éshté 770 MeV, vihet re gé masa e saj e
llogaritur me ané té fermioneve Borigci -
Creutz ka njé shmangie rreth 130 MeV nga
ajo eksperimentale. Né rastin e njé
ekstrapolimi kuadratik, masa e gjetur éshté:
(0.33739 * 2 GeV) £ (0.0257 * 2 GeV) = 674.78 +
51.4 MeV

Vihet re se masa e llogaritur éshté 2o larg
eksperimentit ose 100 MeV né rastin mé té
miré. Pikérisht kjo shmangie pérbén dhe
masén e thyerjes sé simetrisé kubike, sé
bashku me efektin e rrjetés sé vogél (0.8 fm)>.
Njé vlerésim mé i sakté i saj do té vinte nése
numri i konfiguracioneve statistikisht té
pavarura do té rritej nga 40, né té paktén
100 ose mé shumé té tilla. Gjithsesi pér té
marré njé vleré sa mé afér vlerés
eksperimentale té pion-it (135 MeV), do té
duhet qé simetria e izospinit té thyhet prej
efekteve elektromagnetike, qgé& nuk jané
prezente né kété punim. Ndoshta thyerja e
simetrisé kubike jep efekte té ngjashme.
Sidoqofté, simetria kubike duhet rivendosur
duke shtuar kufiza té tjera né veprimin toné.
Njé studim i tillé éshté né zhvillim prej
autoréve té referencés [5]. Mbetet qé ky
veprim i  korrigjuar té testohet dhe
implentohet né rrijeta mé té meédha, c¢ka
pérbén njé nga synimet tona né té ardhmen.
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PERMBLEDHIJE

Né kété artikull ne trajtojmé problemin e paragitjes integrale té njé funksioni konveks. Le té jeté | njé interval né
A . Kétu, duke pérdorur integralin e Rimanit ose té Lebegut, gjejmé kushtin e domosdoshém dhe té mjaftueshém
gé njé funksion f:1—> R, téjeté konveks né |. Pér tia arritur kétij qéllimi, kemi shfrytézuar tri veti té
réndésishme té funksioneve konvekse gé kané té béjné me vazhdueshmériné dhe derivueshmériné e tyre (pohimet
(P1), (P,) dhe (Ps)). Pér té treguar se derivati i njé funksioni konveks éshté i integrueshém sipa Rimanit, na u desh té
vértetonim lemén 2.

Fjalé kyge: funksion konveks, integral i Rimanit / Lebegut

SUMMARY

In this article we address the problem of integral presentation of a convex function. Let | be an interval in 2 . Here,
using the Riemann or Lebesgue’s integration theory, we find the necessary and sufficient condition for a function
f:1—> R to be convex in |. In order to achieve this goal we have used three well-known facts about convex
functions dealing with their continuity and differentiability (propositions (P1) (P,) and (P3). To prove that the
derivative of a convex function is Riemann integrable, was needed to prove lemma 2.

Key words: Convex function, Riemann/ Lebesgue integral

1. HYRIJE

Pér funksionet konvekse jané shkruar artikuj té
shumté. Kétu do té géndrojmé vetém tek aspekti
i paraqitjes sé tyre me ané té integralit té
pacaktuar, sipas formulés (1). Ky problem
shqyrtohet edhe né [1], por vetém né rastin kur si
operator integrimi merret ai i Rimanit. Kétu,
pérvecse e ritrajtojmé kété problem né njé trajté
mé té thjeshté, mé té shkurtér dhe eksplicite né
rastin kur si operator integrimi éshté ai i Rimanit,
e pérgjithésojmé até edhe né rastin kur si
operator integrimi éshté ai i Lebegut. Kjo gjé u bé
e mundur pér shkak té faktit qé kemi pérdorur
kuptimin e funksionit konveks té pércaktuar me

ané té barazimit (2), ndryshe nga [7] dhe [1], ku
ky kuptim jepet me ané té barazimit 2.

2. PERKUFIZIMI | FUNKSIONIT KONVEKS
Funksioni real f:1—> % quhet "konveks” (nga
sipér) né njé interval né |, né qofté se
f(bxg +(1—t)x, ) < t(xq) + (1 —1)f(x5) (1)
pér ¢do dy pika x4,x, €l dhe ¢do te[O,l].

Né qofté se né mosbarazimin (1) zévendésojmé
t=1/2, pérftohet mosbarazimi

f[xl +x2]S f(xq)+f(x5) 2)

2 2
pér c¢do dy pikaxq,x; €l.
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Anasjellas, nga vértetésia e mosbarazimit (2)
nuk rrjedh vértetésia e mosbarazimit (1). Pér kété
mjafton t'i referohemi [5], ku tregohet se pér
funksionin f, té pércaktuar nga formula

(3)

ix) = xz, nése x éshté numér racional;
0, nésexéshté numérirracional.

éshté i vérteté mosbarazimi (2), porjo (1).

Lemé 1. Né qofté se funksioni f éshté i
vazhdueshém né intervalin | dhe plotéson
mosbarazimin (3), atéheré ai plotéson edhe
mosbarazimin (2), d.m.th. f éshté funksion
konveks.

Njé vértetim interesant i kétij fakti gjendet né [6].

3. POHIME TE MIRENJOHURA PER FUNKSIONET
KONVEKSE

Né qofté se f:1—> R éshté funksion konveks,
atéheré funksioni f ka kéto cilési:

(P, ) E ekzistojné derivatet e pjesshme ' (x) e
f, (x), té cilat jané té fundme né ¢do piké xel.
Funksionet f_ dhe f, jané monotone
jozvogéluese né |, ndérkohé derivati i djathté
éshté i vazhdueshém nga e djathta, ndérsa
derivati i majté éshté i vazhdueshém nga e majta
(shih [2] ose [8]).

(P, ) Bashkésia e pikave ku funksioni f nuk
éshté i derivueshém éshté e numérueshme (shih
[2] ose [8]).

(P3) Né gofté se [a,b]cl dhe

M:max{ﬂ(a);ﬂ(b)}, atéheré pér ¢do dy

pikax dhey nga [a,b] éshté i vérteté

mosbarazimi

[(x) - f(y)] <Mix -]
gé do té thoté se funksioni f plotéson kushtin e
Lipshitzit (Lipschitz) [8].

Lemé 2. Né qofté se funksioni f:1 >R éshté
konveks, atéheré derivati ' éshté i
vazhdueshém né |, me pérjashtim ndoshta té njé
bashkésie té numérueshme pikash té kétij
intervali.

Vértetim. Né saje té pohimit (P, ) derivati f’
ekziston né |, me pérjashtim ndoshta té njé

bashkésie t& numérueshme pikash E={x;,x5,..}.
Pérxel\E éshté ivérteté barazimi
fL(x)=fL(x)=f (x)
Megenése funksioni f’ éshté i vazhdueshém
nga e djathta dhe funksionif, é&shté i

vazhdueshém nga e majta ( pohimit P, ), rrjedh
se derivati f' éshté funksion i vazhdueshém edhe
nga e majta edhe nga e djathta né I\E, qé do té
thoté se ai éshté i vazhdueshém né I\E.

4. PARAQITJA INTEGRALE E FUNKSIONIT
KONVEKS

Le té jeté f:1—>R i pércaktuar né njé interval

I dhe aelnjé piké e fiksuar.

Teoremé 1. Kusht i domosdoshém dhe i
mjaftueshém gé funksioni f té jeté konveks né
intervalin 1 éshté gé pér ¢do x €1, ky funksion té
paraqgitet né trajtén

X
f(x) =C+ ()] g(t)dt (4)
a
ku geéshté funksion jozvogélues né |
dhe C konstante reale (né fakt, C=f(a) ).

(Simboli (£) para shenjés sé integralit tregon
integrim sipas Rimanit, té cilin, gjaté vértetimit,
nuk do ta shkruajmé, por do ta nénkuptojmé.)

Vértetim
»Té vértetojmé ¢gé kushti (5) éshté i
domosdoshém. E zémé se f éshté konveks né I.
Né bazé té lemés 2 bashkésia e pikave té
képutjes té funksionit f ka masén (sipas
Lebegut) zero. Né teoriné e integralit té Rimanit
(shih p.sh. [3]) provohet se:

- Derivati f' éshté i integrueshém sipas
Rimanit atéheré dhe vetém atéheré kur
bashkésia e pikave té képutjes sé tij, e cila éshté e
tipitF_, ta keté masén sipas Lebegut té barabarté

me zero.

- Cdo funksion f:[a,b]>R qé e ka derivatin
f" té integrueshém sipas Rimanit né
segmentin [a,b], éshté integral i pacaktuar i
derivatit té vet:

f(x) = f(a)+)j(f'(t)dt (a<x<b)  (5)

a
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Formula (6) éshté e vérteté edhe kur b<a,
d.m.th. éshté e vérteté né njé segment té
pérgjithésuar [a,b]. Megenése ¢do piké x el
mund ta pérfshijmé né njé segment té
pérgjithésuar [a,b], té tillé qé [a,b]c1, barazimi
(6) éshté i vérteté pér ¢do xel.

Po té zévendésojmé né kété formulé
derivatin f'(t) me derivatin e djathté f:r(t),
formula (5) merr trajtén

f(x) = f(a) +)j(f'+ (Mt (xel) (6)
ose
f(x)=C+ )j(g(t)dt (xel) (7)

a
ku, sipas pohimit (P,), funksioni g(t)=f;r(t) éshteé
jozvogélues, ndérkohé C=f(a).
»Té vértetojmé qé kushti (5) éshté i
mjaftueshém. E zémé se pér funksionin f éshté i
vérteté barazimi (5). Meqgenése integrali i

X
pacaktuar () [g(t)dt éshté funksion uniformisht

%

i vazhdueshém, rrjedh se funksioni f &shté i
vazhdueshém. Pjesa tjetér e vértetimit vazhdon
njélloj si né vértetimin e kushtit té mjaftueshém
né teoremén 2.

Teoremé 2. Kusht i domosdoshém dhe i
mjaftueshém qé funksioni f té jeté konveks né
intervalin |, éshté qé pér ¢do x el, ky funksion
té paraqgitet né trajtén

X
f(x)=C+(L)[g(t)dt, (8)
a
ku g éshté funksion jozvogélues né [a,b] dhe C

njé konstante reale (né fakt, C=f(a)).

(Simboli (£) para shenjés sé integralit tregon
integrim sipas Lebegut, té cilin, gjaté vértetimit,
nuk do ta shkruajmé, por do ta nénkuptojmé.)

Vértetim

> Té vértetojmé gé kushti (9) éshté i
domosdoshém. E zémé se f éshté konveks né
intervalinl, Nga pohimi (P;) rrjedh se funksioni f

éshté absolutisht i vazhdueshém né ¢do segment
[ab]cl. Le té jeté xel, atéheré ekziston
segmenti [a,b], i tillé gé xe[a,b]c1. N&é bazé té
teoremés sé Lebegut ( shih [4], fage 345),
funksioni fmund té shprehet si integral i
pacaktuar (sipas Lebegut) i derivatit té tij né
trajtén

X 1
f(x)=f(a)+ [f (t)dt (9)
a
Po té zévendésojmé né kété formulé

derivatin f'(t) me derivatin e djathté fJ'r(t),
formula (9) merr trajtén

f(x) = f(a) + )ff'+ (t)dt (10)
ose

f(x) :C+)j(g(t)dt (11)

a
ku, sipas pohimit (P,), funksioni g(t)=f;(t) éshté
funksion jozvogélues, ndérsa C=f(a).
> Té vértetojmé qé kushti (9) éshté i
mjaftueshém. E zémé se pér funksionin f éshtéi
vérteté barazimi (9). Megenése integrali i

X
pacaktuar (£) [g(t)dt éshté funksion absolutisht i

X

vazhdueshém  (shih [4], fage 344) rrjedh se
funksioni f éshté i vazhdueshém. Pér té
vértetuar qé funksioni f éshté konveks, mjafton
té provojmeé qé ai plotéson mosbarazimin (3), pra
té provojmé gé plotéson kushtet e lemés. Pér
kété, nisemi nga ana e majté e mosbarazimit (3):

X1 + X2
2
f(mj = Je(t)dt=
2 a
Xl + X2
xl 2 X, X,
=|| [et)dt+ [gt)dt |+| [glt)dt— [g(t)dt
a X, a X, +X,
2
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X, +X

1 2
X ) 2 X5
==|| [ glt)dt+ [g(t)dt |+ [g(t)dt—  [g(t)dt
a x1 x1 X1 + X2

2

Megenése funksioni g éshté jozvogélues,
atéheré mund té shkruajmé:

)(1‘\'X2
2 X _ _
felt— falot | <glL2)R N gl Th
W xh 2 2 2 2
2
Qé kétej rrjedh se
X X
+ 1|71 2 f(xq)+f
(222 ] <2 Yo e | ool 02),
2 2| ; a 2

cka provon se funksioni f éshté konveks né
[a,b].

Teoremé 3. Fiksojmé njé piké ael. Me anén e
operatoréve té Rimanit ose Lebegut mund té
vendoset njé korrespondencé biunivoke (njé pér
njé) midis bashkésisé ¢={p} t& funksioneve

jozvogéluese né njé interval 1c % dhe
bashkésisé F={f}té funksioneve konvekse nga
sipér né | , pérté cilét f(a)=0, sipas formulés

f(x):)j((p(t)dt (xel). (12)

Vértetim.
¢ Letéjeté ped. Megenése ¢ éshté funksion

jozvogélues né intervalin I, atéheré ai éshté
integrueshém sipas Lebegut pra, edhe sipas

X
Rimanit. Ndértojmé funksionin f(x)=[o(t)dt, ku
a
X
| éshté operator integrimi i Rimanit ose i
a
Lebegut. Nga arsyetimet qé bémé né teoremat 1
dhe 2 rrjedh se funksioni féshté konveks né
intervalin I, pra feF.
¢ Lle té jeté feF. Sipas arsyetimeve né
teoremat 1 dhe 2 mund té shkruajmé barazimin

f(x) = f(a) + ?f; (t)dt = )j((p(t)dt (xel),

ku @=f, @éshté funksion monoton jozvogélues
né 1. Késhtu, funksionit feF i pérgjigjet
funksioni @=f, €¢.

¢ Letéjeté ¢ . Megenése ¢ éshté funksion

jozvogélues né intervalin I, atéheré ai éshté
integrueshém sipas Lebegut pra, edhe sipas

X
Rimanit. Ndértojmé funksionin f(x) = [@(t)dt, ku
a
X
j éshté operator integrimi i Rimanit ose i
a
Lebegut. Nga arsyetimet gé bémé né teoremat 1
dhe 2 rrjedh se funksioni f éshté konveks né
intervalin I.

Vendosém né kété ményré njé korrespondencé
ndérmjet bashkésive. Mbetet té provojmé gé kjo
korrespondencé éshté biunivoke (njé pér njé).

¢ Le té jené f; e f, dy funksione té ndryshme

nga ¢,d. m.th. f, #f,.Shénojmé me ¢ =f'+

e @,=Ff'+ . Té vértetojmé qé @ #@p,. Né

kundért do té kishim ¢;=¢,, d. m. th.

fi'+ =f,'+. Né [9] vértetohet se né qofté se

derivati i djathté i njé funksioni té vazhdueshém
éshté zero né njé interval, atéheré ky funksion
éshté konstant né até interval. Késhtu, né rastin
toné, megenése f; —f, éshté i vazhdueshém dhe

(f,—f,)+=0né
f, —f, =c(konst.)né 1.
kemi f;(a)—f,(a)=0, rrjedh se f; —f, =0, d. m.
th f{=5f ,
supozimin.

intervalin I, rrjedh se

Ndérkohg&, megenése

j& gé bie né kundérshtim me
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PERMBLEDHIJE

Né kété punim jané paraqitur disa rezultate e arritura né l-gjysmégrupet inversiv. Né kété artikull jané dhéné
pérkufizimet e -gjysmégrupit, elementit té rregullt, elementit invers, I-gjysmégrupit té rregullt, duke pérfshin disa
argumente rreth tyre. Rezultati kryesor eshte teorema mbi ekuivalencén e tre kushteve té njé -gjysmégrupi, ku
kushti gé, ¢do l-gjysmégrupit M éshté i rregullt dhe pér ¢do dy idempotenté té tij e dhe f kemi eyf=fye, y € T, éshté
ekuivalent me kushtin qé ideali kryesor i djathté dhe ¢do ideal kryesor i majté i M ka njé gjenerator idempotent unik,
si edhe me kushtin gé ¢do element i M ka njé gjenerator inversiv unik né M. Theksohet se H éshté njé H-klasg, sé
cilés i takon elementi idempotent e=exe.

Fjale kyce: I-gjysmégrup inversiv , element inversiv i rregullt

SUMMARY

In this paper are presented some achieved results on inversiv I-semigroups. In these papers are given the definitions
of M-semigroup, regular element, invers element, regular I-semigroup, involving several proofs about them. The
main result is the theorem on the equivalnce of three conditions of a I-semigroup, where the condition that, any I'-
semigroup M is regular and for every two of its idempotents e and f have eyf=fye,yE€ I, is equivalent with the
condition that right principal ideal and every left principal ideal of M has a unique idempotent generator, also with
the condition that every element of M has a unique inverse generator in M. Emphasize that H is an H—class where
the idempotent element e=exe belongs to.

Key words: Inversive [-semigroup, Regular inversive element

1. HYRIE Le té jené M={a, b, ¢, ..., }, T={x, y, z, ...,} dy

Pérkufizim 1.1 [8] Le té jeté M={q, b, c, ..., } dhe
I={x, y, z, ..., } dy bashkési jo boshe. M quhet -
gjysmégrup né qofté se :

1.axb € M,

2. (axb)yc=ax(byc) péra, b,c e M, x,y €T.

Né pérkufizim i ashtuquajturi shumézim, qgé
ngjason me shumézimin e gjysmégrupit té
zakonshém éshté pérshkruar né trajté intuitave,
prandaj po e saktésojmé até.

bashkési joboshe. Shumézim né bashkésiné M
népérmjet elementeve té bashkésisé I', té cilét
jané né mes, do té quajmé c¢do pasqyrim té
MxTxM né M. Kété shumézim do ta quajmé edhe
I'-shumézim né M dhe e shénojmé (-)r. Rezultatin
e ['-shumézimit né M pér ¢do dy elemente a, b té
M dhe ¢do element x € I, qé nuk éshté gjé tjetér
vegse shémbéllimi i pasqyrimit () pér treshen (a,
x, b), (-)r(a, x,b), do ta shénojmé thjesht axb.
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Tani pérkufizimin 1 mund t’'a jepnim né njé trajté
mé té modernizuar:

I'-gjysmégrup quhet ¢do cift i radhitur (M, (-)r),
ku M éshté njé bashkési joboshe, (-)r éshté njé

humézim né M népérmjet element té I' pér e Les R . P
iétilism € epermjet elementeve 1€ 1 pe éshté i rregullt atéheré dhe vetém atéheré kur

V (a, b, ¢, x, y) € M*xI, (axb)yc=ax(byc). ekziston té paktén njgb e V.’ () .
Pérkufizim 1.2. [8] Le té jeté (M, (-)r) njé I-gjysmégrup. Ygrbeshkaragdehreshe Ve e\bés(lﬁ?s@%% QUiSLE-néngjys!
Pérkufizim 1.3. [8] Nénbashkésia jo boshe L (R) e M quhet |dea|% i ma*te ﬂ HJathte) né qofte seMTLcCL(RTM cR).
Pérkufizim 1.4. [8] Nénbashkésia joboshe | e M quhet i Ea i Ylanshem o;g.et esht |Hgal inég %fﬁg svzme njékohé

as, né 3 6d
Pérkufizim 1.5. [7] Cdo ideal i djathté (ideal i majté, |deal)_( r%y)\qlsmegruplt M |{;thgshte i ndryshem 1083 {\/I quheti

beV'(a).
Nga pérkufizimi duket garté se elementet a dhe b
jané té rregullt.
Teoremé 2.2. Elementi a i I'-gjysmégrupit M

MATERIALI DHE METODA

Tani, né njé Trl-gjysmégrup M mund té

pércaktohen relacionet analoge me relacionet

e Green-it né njé gjysmégrup [4].

Le té jeté M njé I-gjysmégrup dhe a, b nga M.

Pércaktojmé relacionet binare si mé poshté:
()alb < (a)(b)

2)aRb < (a)(b) ..

3)alb & (a)=(b).

4)aHb < alLbAaaRb

5)aDb < I ceM,aLcAacRb.

Shénojmé se L, R, H, J jané relacione

ekuivalence né M. Klasat e ekuivalencés té

elementit a té I'-gjysmégrupit M sipas kétyre

relacioneve té ekuivalencés i shénojmé

pérkatésisht:

(
(
(
(

L., Ra, Ha, Ja.

Teoremé 1.6. (Teorema e Green-it).[1]. Né gofté
se H éshté njé H—klasé e njé -gjysmégrupi M,
atéheré ose pér ¢do x nga I HxH N H=® ose H
éshté njé néngrup i M,.

Pérkufizim 1.7. [4] Njé element e € M quhet
idempotent né njé r-gjysmégrup M né qofté se
ekziston njé x € I'i tillé gé exe=e.

2. -gjysmégrupe té rregullt inversiv.

N. K. Saha mé 1987 [6] ka dhéné kété pérkufizim:
Pérkufizim. 2.1. [6] Le té jeté M njé I"-gjysmégrup
dhe a € M. Le té jené gjithashtu
b € M dhe x, y € T'. Elementi b &shté njé (x, y)-
invers i a né qofté se

a=(axb)ya A b=(bya)xb.
Né kété rast do té shkruajmé

b=(mya)xm ka vetiné:
(axb)ya=(ax((mya)xm))ya=((ax(mya))xm)ya=(((ax
m)ya)xm)ya=(axm)ya=a
dhe
(bya)xb=(((mya)xm)ya)xb
=(my((axm)ya))xb=(mya)xb=
=(mya)x((mya)xm)=
my(ax((mya)xm))=my(((axm)ya)xm)=
=my(axm)=(mya)xm=b.
Kéto veti tregojné se

be ny(a). |

Teoremé 2.3. Le té jeté M njé I'-gjysmégrupit i
rregullt. Le té jeté a=(axb)ya,

beMdhex,yeltétilleqebe V) (a),

atéheré kemi:
(1) axb dhe bya jané idempotenté;
(2)aDh.
Vértetim. (1) Mund té shkruajmé:
(axb)y(axb)=((axb)ya)xb=axb,
pra, axb éshté idempotent.
Po késhtu, tregohet se (bya)x(bya)=bya.
(2) Megené qofté se axb éshté idempotent, pér
idealin e djathté kryesor té pérftuar nga axb,
kemi:

(axb),=axb U (axb)'M=(axb)["M.
Gjithashtu, meqgené qofté se a=(axb)ya, gjejmé se
(a);=al'M. Tani éshté e garté se (axb)['M=al'M,
gé tregon se a R axb.

Njélloj tregohet se axb L b. Duke ditur

D=R o L=L o R
arrijmé né pérfundiminse a D b.
Teoremé 2.4.[6]Le té jeté M njé I'-gjysmégrupit i
rregullt dhe a € M. Supozojmé se e=exe dhe
f=fyf, pér x, y € I" jané dy idempotenté té tillé gé
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e R a L f, atéheré ekziston njg¢ b € V. (@), i

vetém i tillé gé ayb=e dhe bxa=f.

Teoremé 2.5. Le té jeté M njé I'-gjysmégrupit i
rregullt dhe a=(axb)ya njé element i tij. Atéheré
H* dhe HY jané T'-néngrupe té M.

Vértetim. Nga teorema 2.3. elementet a=axb dhe
f=bya jané pérkatésisht y dhe x,y-idempotenté.
Le té jeté H, H-klasa né té cilén bén pjesé
idempotenti e=eye. Nga ku del se H-klasa H éshté
I'-néngrup H'.

Po késhtu, po té jeté H, H-klasa qé pérmban
idempotentin f=bya, atéheré H* &shté TI-
gjysmégrup.

Teoremé 2.6.[6] Le té jeté M njé I'-gjysmégrupit
dhe a € M. Shénojmé me D,, D-klasén e M qé
pérmban a. Né qofté se a éshté i rregullt, atéheré
¢do element i D, éshté i rregullt.

REZULTATE DHE DISKUTIME
Tani do té pércaktojmé njé klasé té réndésishme
dhe speciale té I'-gjysmégrupeve té rregullt.
Dy elemente a dhe b té njé I'-gjysmégrupi M jané
pérftues inversé té njeri-tjetrit né qofté se
a=(axb)ya A b=(bya)xb,
kux,yerl.
Pra, b éshté njé (x, y)-invers i a, kurse a éshté njé
(y, x)-invers i b.
Teorema 2.2 tregon se elementi a i I-
gjysmégrupit M éshté i rregullt atéheré dhe
vetém atéheré kur ekziston té paktén njé b <
VXY (a) . Gjaté vértetimit, né gofté se a=(axm)ya,
po té merret b=(mya)xm gjejmé
a=(axb)ya A b=(bya)xb.

Pra, elementet a dhe b jané pérftues inverse té
njeri-tjetrit.
Teoremé 2.7. Konditat e méposhtme né njé I'-

gjysmégrup M jané ekuivalente:
(1) M éshté i rregullt dhe pér ¢do dy idempotenté

e=exe dhe
f=fxf, x, y € I' kemi qé f=fxf, eyf=fye, V y €
r

(2) Cdo ideal kryesor i djathté dhe c¢do ideal
kryesor i majté i M ka pérftues idempotent
té vetém.

(3) Cdo element i M ka njé pérftues invers té
vetém né M.

Vértetim. (1) = (2) Duke ditur se ¢do ideal
kryesor i djathté i M ka té paktén njé pérftues
idempotent, pra, pér a € M, ekziston e=exe, x €
I, itillé gé (a),=exM. Supozojmé se f éshté njé
idempotent, f=fyf, i tillé gé exM=fyM. Tani gjejmé
se e=fym dhe f=exn, pér
m, n € M. Mund té shkruajmé:
fxe=fx(fym)=(fxf)ym=fym=e
dhe
exf=ex(exn)=(exe)xn=exn=f.
Atéheré gjejmé
e=fxe=exf=f.
(2) = (3) Nga vértetésia e (2) dhe teorema 2.4
del se ¢do element i M éshté i rregullt. Teorema
2.2 tregon se ¢do element a € M ka té paktén njé
pérftues invers b. Né qofté se c éshté njé pérftues
invers tjetéria, kemi:
a=(axb)ya, b=(bya)xb, x,y €T,
a=(azc)ta, c=(cta)zc, z,t e I.

Eshté e qarté se e=axb dhe f=azc jané
idempotenté, e=eye dhe f=ftf. Gjithashtu edhe
e'=bya dhe f’=cta jané idempotentég, e'=e'xe’ dhe
f'=f'zf'.
Megené qofté se elementi a éshté i rregullt,
kemi:

(a),=eyM=ftM,

(a)=Mye'=Mzf".
Késhtu, nga kondita (2) kemi:

e=axb=azc=f,

e’'=bya=cta=f".

Nga kéto barazime gjejmé:
b=(bya)xb=by(axb)=by(azc) =(bya)zc=(cta)zc=c.
(3) = (1) Megené gofté se ¢do element i M ka
pérftues té vetém, nga teorema 2.2, M éshté i
rregullt. Késhtu qé do té tregojmé se plotéson
konditat e pjesés sé dyté té pikés (1). Pra, kemi

gé nga pohimi (3) rrjedh pohimi (1)
Nga teorema 2.2, ¢do element i M éshté i
rregullt. Késhtu, le té jené e=exe, f=fyf, x, y € T,
dy idempotenté té M. Sé pari, do té vértetojmé
se eyf, y € T, &shté pérséri idempotent. Le té jeté
a pérftuesi inversiv i eyf,

((eyf)xsa)x,(eyf)=exf,

(axy(eyf))x,a=a,

kuxy, x; €T
Marrim b=ax,e. Gjejmé se:
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((eyf)x.(axse))x(eyf)=(eyf)xi((ax.e)x(eyf))=
(eyf)xy(ax,(ex(eyf)))

(eyf)x(ax,((exe)yf))=(eyf)xi(ax,(eyf))
((eyf)xia)x,(eyf))=(eyf),

((axze)x(eyf))xi(ax,e)=(ax,(ex(e
1)))xi(ax,e) (ax,((exe)yf))xq(ax,e)=

=(axy(eyf))xi(ax,e)=((ax,(eyf))x;
a)x,e)=ax.e.
Kéto barazime dhe kushti (3) sjellin se b=ax,e=a.
Po té shénojmé c=fx,a, pérséri gjejmé:
((eyfly(fxsa))xz(eyf)=ef,
((Fxsa)xa(eyf))y(fxoa)=fx,a.
Pérséri kéto barazime dhe kondita (3) sjellin se
c=fx,a=a. Késhtu, do té kemi:

aya=(ax,e)y(fxja)=ax,(ey(fx;a

))= ax,((eyf)x;a)=
= (axy(eyf))x,a=a.

Megené gofté se njé element idempotent éshté
pérftues invers i vetes, pérséri nga kondita (3)
marrim a=eyf, prej nga eyf &shté njé idempotent i
M. Gjithashtu, arrijmé né pérfundimin se pér ¢do
idempotent e=exe, x € I', kemi qé eye=e pér ¢do
yel.
Tani le té jené e dhe f dy y-idempotenté per ¢do y
e I'. Megené qofté se e, f, eyf dhe fye jané y-
idempotenté, kemi:

((evf)y(fye))y(evf)=(ey(fy(fye)))y(eyf)=(ey((fyf)ve))v(
eyf) =

(ey(fye))y(eyf)=ey((fye)y(eyf))=(eyf)y(eyf)=eyf.
Njélloj tregohet se

((fye)y(eyf))y(fye)=fye.
Pra, eyf dhe fye jané inversé té njeri-tjetrit.
Pérséri nga kondita (3) arrijmé né pérfundimin se
eyf=fye.
Me I'-gjysmégrup inversiv  kuptojmé TI-
gjysmégrupin M gé ka vetité ekuivalente (1), (2)
dhe (3).
Pérkufizim 2.8. Elementi a i I'-gjysmégrupit M
quhet plotésisht i rregullt né gofté se ekziston
x €I, b € M té tillé qé a=(axb)xa dhe axb=bxa. I'-

gjysmégrupi M quhet plotésisht i rregullt né qofté
se ¢do element i tij éshté plotésisht i rregullt.

Teoremé 2.9. Né qofté se elementi a=(axb)xa, x €
I, b € M, éshté plotésisht i rregullt, atéheré

ekziston elementic € V" (@) itillé q&

axc=cxa.
Vértetim. Shénojmé me c=(bxa)xb. Kemi:

(axc)xa=(ax((bxa)xb))xa=((ax(bxa))xb)xa=
(axb)xa=a,

(cxa)xc=(((bxa)xb))xc=((bx(axb)xa)xc=(bx((axb)xa))
xc=(bxa)xc =

=(bxa)x((bxa)xb)=bx(ax((bxa)xb))
=bx((ax(bxa))xb)=bx(axb) =

=(bxa)xb=c.
Gjithashtu gjejmé:

axc=ax((bxa)xb)=(ax(bxa))xb=axb=bxa=
=bx((axb)xa)=(bx(axb))xa=cxa.

Teoremé 2.10. Njé TI'-gjysmégrup M éshté
plotésisht i rregullt atéheré dhe vetém atéheré
kur ¢do kuazi-ideal i M éshté I'-néngjysmégrup
plotésisht i rregullt.
Vértetim. Le té jeté Q njé kuazi-ideal i T'-
gjysmeégrupit plotésisht té rregullt M dhe
a € Q. Nga teorema 2.9 ekziston elementin ¢ €
V(@) itillé gé axc=cxa, pra

a=(axc)xa dhe c=(cxa)xc.
Prej kétej (a)q=(c)q. Pra, ¢ € (a); = Q dhe si
rrjedhim Q éshté plotésisht i rregullt.
E anasjella éshté e garté.
Né klasén e I-gjysmégrupeve té rregullta
nénklasa e I'-gjysmégrupeve plotésisht té
rregullta mund té karakterizohet me anén e
kuazi-idealeve. Problemet gé lidhen me kuazi-
idealet jané studiuar né artikujt [1], [2], [3].
Karakterizimin pér kété nénklasé mund ta
realizojmé me:
Teoremé 2.11. Njé TI'-gjysmégrup M éshté
plotésisht i rregullt atéheré dhe vetém atéheré
kur pér ¢do a € M ekziston njé element invers b i
aitillé gé (a)g=(b),.
Vértetim. Le té jeté M njé TI'-gjysmégrup
plotésisht i rregullt dhe a € M. Nga teorema 2.9.
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ekziston ¢ € V. (@) itillé gé axc=cxa. Ashtu si te

teorema e mésipérme tregohet (a)4=(b),.
Anasjellas, le té jeté a njé element i TI-
gjysmégrupit té rregullt M pér té cilin ekziston
b e V() itillé gé (a),=(b),. Meqgené qofté se
a=(axb)ya, b=(bya)xb=Dby(axb),

atéheré kemi:

(a)r = (axb),, (b) = (axb), .
Pérfshirjet:

(axb),=(a);, (axb),= (b)),
jané fare té garta.
Nga pérfshirjet e
barazimet:

mésipérme, pérfitojmé
(a)=(axb);, (b)i=(axb); .
Nga barazimi (a)s=(a), N (a)=(b), N (b)=(b)q
gjejmé
(@)=(b), (a)=(b).
Tani, si pérfundim, kemi
(@=(b), (a)=(b).
Pra,
(a)e=(b)o=(axb);.
Nga teorema 1.6, megené qofté se a, b dhe axb i
pérkasin té njéjtés H-klasé H, té pérftuar té kuazi-
idealit kryesor (a), atéheré H, éshté H* grup.
Shénojmé me e njéshin e grupit H*. Atéheré kemi
axb=bxa=e. Ndérkohé kemi:
a=axe=ax(bxa)=(axb)xa,
b=bxe=bx(axb)=(bxa)xb.

Pra, b e V. (@) . Késhtu I'-gjysmégrupi M éshté
plotésisht i rregullt.
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PERMBLEDHIJE

Sot né Shqipéri sharrimi i trupave realizohet pothuajse térésisht me makina sharra shirit. Kjo i dedikohet pérparésive
gé kéto makina kané né krahasim me gaterat. Ndryshimi géndron se né makinén gatér kemi prerje njéheréshe té
trupit nga shumé lama, ndérsa né sharrén shirit trupi pritet né dérrasa njé nga njé. Ky ndryshim bén gé kjo makiné té
keté koeficiente shfrytézimi mjaft té ulét, por gé kompensohet me pérparési té tjera. Gjetja e mundésive pér
pérmirésimin e kétyre koeficienteve merr pérparési té vecanté. Studimi u realizua né dy ndérmarrje té ndodhura né
zonén e Librazhdit dhe té Pukés. Né studim u gjendén dhe u analizuan disa faktoré ndikues né pérmirésimin e kétyre
koeficienteve té zbatueshém nga té gjitha firmat e sharrimit té trupave. Pér kété u matén, u llogaritén dhe u
analizuan dy koeficiente: koeficienti i shfrytézimit té kohés sé punés dhe koeficienti i pérdorimit t& makinés pér
prerje efektive. Rezultatet e studimit tregojné se ekzistojné mundési té rritjes me dy shifra té rendimentit sasior.
Fjalé gelés: Sharré shirit, gatér, trup sharre.

SUMMARY

Currently in Albania the sawing of logs is carried out mainly by using band saw machines. This is due to several
advantages provided by those machines compared to frame saw machines. The difference between them is that
frame saw realizes the logs cutting simultaneously, while the band saw offers one by one logs cutting. This change
makes this machine to have very low utilization rate, but that is compensated by other advantages. Finding the
opportunities to improve the cutting efficiency takes a particular importance. The study was carried out in two saw
mill enterprises located in Librazhd and Puka. In the represented study are found and analyzed some factors that
provide impact in the improvement of utility coefficients. For this aim are measured, calculated and analyzed two
coefficients; utility coefficient of working time and utility coefficient for effective cutting. The results indicate that
there exists opportunity to increase by two digits the quantity performance.

Key words: Band saw, frame saw, logs.

HYRIE

Industria e pérpunimit té drurit né Shqipéri
pérbéhet nga ndérmarrje té prodhimit té Iéndés
sé paré (prodhimi i Iéndés sé sharruar dhe
nénprodukteve té saj) dhe ndérmarrje té
pérpunimit té kétyre materialeve dhe té tjera me
bazé druri.

Firmat e pérpunimit té léndés sé paré trupa
ndodhen pothuaj né té gjithé territorin e vendit
dhe mé té pérhapura jané né zonat e Shqipérisé
Lindore, t& Mesme dhe té Veriut. Sharrimi i
trupave sot éshté i ndryshém nga ai i para viteve
‘90. Nga sharrimi kryesisht me gatra, sot
prodhimi i Iéndés sé sharruar realizohet pothuaj
me sharra shirit té llojeve dhe modeleve té
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ndryshme, duke filluar nga ato té thjeshtat deri
né té mekanizuara.

Procesi i sharrimit me sharra shirit éshté njé
metodé e avancuar e sharrimit té drurit. Kjo i
dedikohet njé séré anésh pozitive qé kané kéto
makina né krahasim me gatrat ku pérmendim [1],
[2]:

- Metoda e prerjes sé trupave lejon té zgjidhet
cilésia e dérrasave gé do té prodhohen.

- Ménjanohet domosdoshmeéria e operacioneve
té ndarjes sé trupave né grupe diametrash.

- Trashésia e vogél e shiritit dhe pakésimi i
madhésisé sé gcaprazit ul né minimum humbjet e
drurit né tallash gé del gjaté sharrimit té trupave
etj.

- Shiriti i hollé, sipas kushteve té prerjes sé
ashklés mund té sigurojé shpejtési prerjeje
rekord gé arrin dhe mbi 40 m/s.[3]

Né té gjithé vendin ndodhen rreth 200 firma té
kapaciteteve té ndryshme.

MATERIALET DHE METODA

Parimi bazé i procesit té sharrimit né gatra
realizohet népérmjet prerjes njéherésh té trupit
né shumé lama (duke nxjerré disa dérrasa),
ndérsa né sharra shirit ky proces realizohet duke
béré prerjen njé nga njé té dérrasave.
Prodhimtaria e sharrés shirit pér prerje trupash
llogaritet me formulén [4]:

T K K

P : g [m*/ndérresé]

ku:

T - koha e punés e ndérresés [min],

K, - koeficient i pérdorimit té kohés sé punés,

K, - koeficient i pérdorimit té makinés,

g - véllimi mesatar i trupit [m3].

t — koha e nevojshme pér sharrimin e njé trupi
[min]

Njé metodé tjetér e llogaritjes sé prodhimtarisé
sé makinés sharré shirit pér prerjen e trupave
bazohet né formulén e méposhtme [1]:

0377 A K1 K d?
z

[m>/ndérresé]

ku:

A — shpejtésia e avancit té vagonetés [m/min],
K, — koeficienti i pérdorimit té kohés sé punés,
K, — koeficienti i pérdorimit té makinés,

d — diametri mesatar i trupave [m],

Z—numri mesatar i prerjeve qé béhen né trup.
Sic shihet né formulat e llogaritjes sé
prodhimtarisé sé sharrés shirit, pér té pasur
rendimente té kénagshme, njé réndési té veganté
marrin: koeficienti K; i quajtur koeficient i
pérdorimit té kohés sé punés dhe koeficienti K, i
pérdorimit té makinés pér prerje efektive.

Né koeficientin K; pérfshihen té gjitha ndalesat
apo veprimet qé béhen me makiné té ndaluar.
Kétu mund té pérfshihen veprimet pér ndérrimin
e shiritit, pér kontrollin e pérmasés sé dérrasés sé
paré, pér riparim, pér ndérprerje teknike,
ndérprerje pér nevoja té punétorit, pastrim té
vendit té punés etj. Mund té themi gé koeficienti
Ki ka té béjé me organizimin e punés.

Né koeficientin K, parashikohen humbjet e
fshehta (té padukshme) té makinés né puné. Kétu
pérfshihen kohét pér ngarkimin e trupit né
vagoneté, koha e centrimit té trupit, koha pér
kthimin prapa té vagonetés, koha e zhvendosjes
térthore té trupit né pérshtatje me trashésiné e
Iéndés sé sharruar qé do té prodhohet etj. Pra, ky
koeficient merr parasysh kohén qé sharra éshté
né lévizje, por nuk sharron. Né kété koeficient
ndikon shkalla e mekanizimit té makinés.
Koeficienti i shfrytézimit té& sharrés shirit pér
trupa llogaritet:

K=K; Ky

Matjet e koeficienteve K, dhe K, u kryen né
firmén Sanida Sh.p.k. Prrenjas dhe né firmén Gjini
Sh.p.k. Fushé-Arréz. Cdo matje éshté realizuar
pér njé periudhé kohe T = 240 min. Gjaté matjeve
kemi pércaktuar:

- kohén e punés sé sharrés t,,

- kohén t, té harxhuar pér ndalesat e dukshme
gjaté kohés T,

- kohén e dobishme té sharrés shirit t3,

- kohén e harxhuar pér humbjet e fshehta t,.
Kohét dhe koeficientét jané llogaritur si mé
poshté:

- Koha e pérgjithshme pér kryerjen e ¢do prove
éshté [1]:

T=t1+1t,

- Koha e punés e sharrés shirit éshté:

ty=t3+t,

ose:
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T=t,+t3+1,

- Koeficienti i shfrytézimit té kohés sé punés sé
sharrés shirit llogaritet me formulén:

th_ 4

T ottty

- Koeficienti i shfrytézimit té kohés té makinés
sharré shirit llogaritet me formulén:

1:

K =t_3=t_3

2 t3+t,
Kurse koeficienti i shfrytézimit té sharrés shirit
pér trupa llogaritet me formulén [1]:

K=Ky Ky=-1 3-8
Tt T

Duke pasur parasysh gé né koeficientin K,
ndikojné dhe pérmasat e trupit; pér kryerjen e
provave, né té dy firmat u pérdoren trupa ahu me
diametér mesatar 28-35 cm dhe gjatési 3 m.
Forma e trupave u zgjodh brenda standardit.
Gjithashtu nga pasaportat e makinave u veguan
dhe té dhéna teknike dalluese pér té dy makinat
té paragitura né tabelén 1.

Emértimi i Tipi i sharrés Diametri i Ményra e Ményra e Té dhéna
firmés shirit pér trupa volantit furnizimit centrimit té tjera
mm
Sanida Sh.p.k Primultini 130 Transportier E mekanizuar Té ngjashme
me zinxhir
Gjini Sh.p.k Artiglio 130 Me plan té Me doré Té ngjashme
pjerrét, shina

Tabela 1. Té dhéna teknike kryesore gé dallojné sharrat shirit té dy firmave

Matjet te Kohét né minuta Koeficientét
Sanida sh.p.k T t; t, t; t, K; K, K
I 240 180 60 69 111 0,75 0,38 0,29
Il 240 186 54 70 116 0,77 0,38 0,29
11} 240 173 67 62 111 0,72 0,36 0,26
v 240 196 44 71 125 0,82 0,36 0,30
\ 240 184 56 63 121 0,76 0,36 0,28
Mesatarja 240 184 56 67 117 0,77 0,36 0,28

Tabela 2. Kohét e matura dhe koeficientét pérkatés né firmén SANIDA Sh.p.k

Matjet te Kohét né minuta Koeficientét

Gjini sh.p.k T t; t, t; ty K; K> K
| 240 193 47 55 138 0,80 0,28 0,21
Il 240 200 40 56 144 0,83 0,28 0,23
1] 240 198 42 63 134 0,82 0,32 0,26
v 240 192 48 61 131 0,80 0,32 0,26
vV 240 197 43 60 137 0,82 0,30 0,25

Mesatarja 240 196 44 59 137 0,81 0,30 0,24

Tabela 3. Kohét e matura dhe koeficientét pérkatés né firmén GJINI Sh.p.k

Si dallime kryesore né organizimin e punés u
pércaktuan:

- Pér ndérrimin e sharrés né firmén Sanida
Sh.p.k., operatori kryesor shkon dhe merr sharrén
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né repartin e mprehjes, e vendos né makiné dhe i
jep veté gapraz.
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- Né firmén Gjini Sh.p.k. caprazi jepet né repartin
e mprehjes nga lamamprehési, i cili dhe e ¢on
sharrén prané makinerisé.

REZULTATET DHE DISKUTIMI

Rezultatet e matjeve té kryera né firmén Sanida
Sh.p.k dhe Gjini Sh.p.k dhe llogaritiet e
koeficientéve jepen né tabelat 2 dhe 3.

Rezultatet e matjeve té kryera né firmén Sanida
Sh.p.k, Gjini Sh.p.k dhe llogaritjet e koeficientéve
jepen né tabelat 2 dhe 3.

Nga té dhénat e tabelave rezulton se koeficienti i
shfrytézimit té sharrés shirit né firmén Sanida
Sh.p.k éshté K = 0,28 dhe né firmén Gjini Sh.p.k
K=0,24

Vlerat e tri kohéve t;, t, dhe t; pér té dy firmat
jané paraqitur né grafikét 1 dhe 2.

Shpérndarja e kohés sé punés t; dhe e kohés pér
ndalesa té dukshme t, jepen né grafikét 3 dhe 4.
Vlerat e koeficientéve té shfrytézimit té kohés sé
punés K;, K, dhe K pér té dyja firmat jepen né
grafikét 5 dhe 6.

250
200

1501 @ Koha ¢4 né minuta
100+ 0 Koha £3 né minuta

50+

Grafiku 1. Shpérndarja e kohés t; me pérbéréset
e saj t3 dhe t, né firmén SANIDA Sh.p.k.

B Foha ty o munuta

B Foha £y nf musita

[ 1] m w v

Grafiku 2. Shpérndarja e kohés t; me pérbéréset
e saj t3 dhe t, né firmén GJINI Sh.p.k.
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Grafiku 3. Shpérndarja e kohéve té punés t; dhe
pér ndalesa té dukshme t, né firmén SANIDA
Sh.p.k.
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Grafiku 4. Shpérndarja e kohéve té punés t; dhe
pér ndalesa té dukshme t; né firmén GJINI Sh.p.k.

O Eoeficienti K
=] Eeoeficient: 7

0.4 4 O Koeficienti &
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I I s v v
Eoeficientét &), K dhe K sipas matjeve

Wlerat e koeficientéve £, £2 dhe &

Grafiku 5. Koeficientét e shfrytézimit té kohés sé
punés K;, K, dhe K né firmén SANIDA Sh.p.k.
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Grafiku 6. Koeficientét e shfrytézimit té kohés sé
punés K;, K, dhe K né firmén GJINI Sh.p.k.

PERFUNDIME

Duke analizuar studimin e kryer nxjerrim kéto
pérfundime:

- Sharrat shirit pér prerjen e trupave kané
koeficientin e shfrytézimit té makinés mé té ulét,
krahasuar me makinat e tjera té pérpunimit
mekanik té drurit. Kjo vjen nga konstruksioni i
tyre dhe nga teknologjia e prodhimit. [4].

- Nga té dhénat né tabela dhe nga grafikét bie né
sy qé megjithése te firma Sanida sh.p.k linja e
sharrimit éshté mé e mekanizuar, koha e punés t;
e makinés dhe pér pasojé koeficienti K; éshté mé
e ulét se te Gjini sh.p.k (K; = 0,77 te Sanida sh.p.k.
dhe K; = 0,81 te Gjini sh.p.k.). Kjo vjen pér arsye
té botékuptimit gé kané drejtuesit dhe punétorét
né firmé qé ”“caprazi duhet té jepet nga makinisti
pas vendosjes sé sharrés né makiné dhe jo né
repart nga lamaprehési”. Kjo me justifikimin e
pérgjegjésisé pér cilésiné e sharrimit.

Te firma Gjini sh.p.k ky koncept nuk ekziston, gjé
gé bén gé koha e punés sé makinés té jeté meé e
larté dhe gé né njé faré ményre “"kompenson”
shkallén e ulét té mekanizimit té saj. Vetém nga
ky fakt firma Sanida sh.p.k. ka njé ulje té
prodhimtarisé 15-17 %.

- Né prodhimtariné e sharrés shirit pér trupa dhe
né koeficientin e shfrytézimit t&€ makinés ndikon
shumé koeficienti i shfrytézimit té kohés sé
makinés K, qé varet nga koha pér prerje efektive
t; dhe nga koha t,; qé varet nga humbjet né kohé
me makiné né puné. Nga studimi i kryer bie né sy
réndésia e shkallés sé mekanizimit, e cila pér

rastet e marra né studim kompenson me shumicé
té metat e organizimit (koeficienti K, = 0,36 pér
Sanida sh.p.k dhe K, = 0,30 pér Gjini sh.p.k) dhe
siguron njé prodhimtari mé té madhe. Furnizimi
me trupa i makinés sharré shirit te firma Sanida
sh.p.k béhet me ndihmén e transportuesit
térthor me zinxhiré, ndérsa te firma Gjini
sh.p.k.béhet me krahé. Pérve¢ késaj, te firma
Sanida sh.p.k. rrotullimi dhe centrimi i trupit né
karrel éshté i mekanizuar, ndérsa te firma Gjini
sh.p.k. béhet me doré. Pér kushte té njéjta té
organizimit, diferenca né prodhimtari midis dy
firmave do duhej té ishte mbi 22%.

REKOMANDIME

- Firmat e prodhimit té Iéndés sé sharruar kané
mundési té béjné pérmirésime té dukshme né
organizimin e punés, duke ulur né minimum
operacionet me makiné té ndaluar. Pér né
studim, disa operacione si hegja dhe vendosja e
sharrave, pastrimet apo ndonjé operacion tjetér
mund té béhen jashté kohés T té makinés.

- Investimet e reja apo rikonstruksionet duhet té
béhen té studiuara dhe makinerité qé mendohet
té blihen, duhet t'i nénshtrohen njé analize té
ploté tekniko-ekonomike.

- Asistenca e inxhinieréve me eksperiencé né kété
fushé pér problemet e mésipérme do té ishte me
efekte pozitive té géndrueshme dhe afatgjaté.
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PERMBLEDHIJE

Industria e pérpunimit té drurit né Shqipéri e pérbéré nga shumé firma té biznesit t& madh dhe nga gindra punishte
té vogla té shpérndara né té gjithé vendin pérballet ¢do dité me probleme té ndryshme teknike dhe organizative.
Qéllimi kryesor i studimit éshté evidentimi i problemeve kryesore té firmave té médha. Realizimi i studimit éshté
kryer népérmjet njé pyetésori té detajuar té pérgatitur nga pedagogé té fushés sé industrisé sé pérpunimit té drurit,
ekonomist, matematikané. Pyetésori pérmbledh rreth 28 rubrika me afér 240 té dhéna. Studimi éshté realizuar né
periudhén 2006-2010. Aktualisht éshté mbledhur informacion pér 49 biznese té médha. Té dhénat e pyetésoréve
jané hedhur né njé bazé té dhénash (database), prej ku jané nxjerré té dhéna mbi problemet mé kryesore gé
shqgetésojné industriné e pérpunimit té drurit né Shqipéri dhe shérbejné pér pérmirésime té métejshme. Pjesé té
réndésishme té tyre jepen né materialin e prezantuar.

Fjalé gelés: industria e pérpunimit té drurit, pyetésor, probleme teknike-teknologjike.

SUMMARY

Wood processing industry in Albania composed by several big enterprises and hundred small companies expanded
in entire territory of the country is facing every day different technical and organizational issues. The main purpose
of the study is to identify the crucial issues of big enterprises. The implementation of the study is carried out
through detailed questionnaire prepared by the lecturers in field of wood-processing, economic and mathematic.
The questionnaire includes 28 rubrics with an approximately expectation of gathering 280 data. The study has
carried out during of period 2006-2010. Actually is gathered information over 49 big enterprises. The raw data are
loaded in a database and are processed in order to distinguish the most crucial issues in this industry. The data over
the most problematic sectors describes the general situation of the wood processing industry in Albania and serves
for further improvement. Some important recommendations are included in this paper-research.

Key words: wood processing industry, questionnaire, technical-technological issues.

HYRIJE

Mbas viteve ‘90 Industria e Pérpunimit té Drurit
né Shqipéri pésoi ndryshime té médha [1], té cilat
u shfagén né shumé aspekte [2]. Nga njé
ekonomi shtetérore e centralizuar e organizuar
né fabrika e kombinate u kalua né biznese té
vogla dhe té mesme ku shumicén e zéné bizneset
e vogla né nivel punishtesh [3] dhe mé voné viné
repartet dhe fabrikat [4]. Nga njé ekonomi

shtetérore e planifikuar u kalua né njé ekonomi
té tregut té liré me pronaré me kualifikime dhe
eksperienca nga mé té ndryshmet.

Industria e pérpunim té drurit né Shqipéri, ashtu
si dhe industrité e tjera [5], pérballet me njé séré
problemesh qé varen nga faktoré té ndryshém.
Kéta faktoré ndikojné né ményra té ndryshme né
treguesit e pérgjithshém dhe té vecanté tekniko-
ekonomik té firmave.
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Né pérgjithési mungon njé informacion mbi
gjendjen dhe ecuriné e tyre. Pér kété arsye nga
Departamenti i Industrisé sé& Drurit prané
Fakultetit té Shkencave Pyjore &shté ndérmarré
studimi me temé “Problematika té industrisé sé
pérpunimit té drurit né Shqipéri”. Qéllimi i tij nuk
éshté vetém té konstatojé gjendjen e firmave
prodhuese té industrisé sé drurit, por té ngrejé
dhe problematikat gé lidhen me pérmirésime té
mundshme. Té dhénat e studimit mund té
vetanalizohen nga subjektet e industrisé sé
drurit. Ato mund té identifikojné mungesat né
proceset e tyre dhe njékohésisht té béjné
krahasim me subjektet e tjera. Njé géllim
afatmesém i studimit éshté té ndjeké ecuriné e
firmave duke paré ndryshimet e tyre né kohé té
lidhura me géllimet perspektive té shprehura dhe
trendet e ekonomisé shqiptare.

MATERIALI DHE METODA

Fillimisht té dhénat u morén nga Vijetari
Statistikor dhe mé pas u rakordua me té dhénat
nga zyrat e tatimeve né rrethe. Kjo pér arsye se
né Vjetarin Statistikor té publikuar nga INSTAT
kéto té dhéna jané té pérmbledhura né disa zéra
si punime artikuj prej druri, prodhime té letrés
etj. Nga grupi i punés éshté hartuar njé pyetésor
ku rubrikat e pérgatitura dhe té dhénat e
kérkuara lejojné té mblidhet njé informacion i
mjaftueshém mbi gjendjen aktuale té kétyre
firmave. Pyetésori pérfshin njé numér pyetjesh té
tipit metrik dhe disa pyetje té hapura. Mé tej
népérmjet pérpunimit té té dhénave jané nxjerré
dhe njé séré problematikash pérgjithésuese.
Rubrikat pérfshijné kéto aspekte kryesore:

- Té dhéna té pérgjithshme mbi biznesin dhe
formeén ligjore

- Té dhéna pér aktivitetin kryesor dhe té tjera

- Materialet dhe |éndét e para qé pérdoren,
kushtet e magazinimit té tyre

Makinerité qé pérdoren

Instrumentet prerése dhe trajtimi i tyre
Meényrat dhe teknikat e tharjes sé drurit
Kushtet e punés dhe ndotja e mjedisit

Mbetjet teknologjike dhe trajtimi i tyre
Problemet teknike

Fugia punétore dhe personeli inxhiniero-teknik
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- Té dhéna mbi ményrat e kontrollit té cilésisé

- Té dhéna té marketingut dhe vlerésimi i sé
ardhmes.

Né materialin e paraqitur jemi fokusuar né disa
prej problemeve té cilat prekin disa aspekte té
prodhimit si¢ jané llojet e pérpunimit qgé
realizohen, Iéndét e para gé pérdoren, realizimi i
prodhimit né tremujoré, shkalla e mekanizimit té
operacioneve  té  transportit, problemet
mekanike-elektrike, niveli i kualifikimit té
punétoréve dhe pjesémarrja e inxhinieréve té
specialitetit.

REZULTATET DHE DISKUTIMI

- Shpérndarja dhe forma ligjore e bizneseve té
Pérpunimit té Drurit té marra né studim

Nga 18 rrethe té marra deri tani né studim jané
nxjerré té dhéna pér 49 subjekte. (Té dhénat e
paraqgitura pér Tiranén jané pjesore pasi éshté
menduar té realizohet njé studim mé specifik). Té
dhénat pér shpérndarjen e bizneseve jepen né
grafikun 1.

HunTi | Biznesew & sipas metheve
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Grafiku 1. Shpérndarja e bizneseve sipas
rretheve.

Klasifikini Bizneseve sipas Aktivitetit Kivesor

Prodhim panele
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W0
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Grafiku 2. Klasifikimi i bizneseve sipas aktivitetit
kryesor
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Grafiku 3. Léndét e para té pérdorura nga
bizneset

Pérdarimi Léndés Paré
(& pérgindje]
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zdrukthi, blelaming
%
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Grafiku 4. Pérqgindjet e pérdorimit té léndéve té
para

Njé e dhéné kryesore e bizneseve éshté aktiviteti
kryesor dhe forma ligjore. Pothuaj té gjitha
bizneset e intervistuara pérveg aktivitetit kryesor
kryejné dhe aktivitete té tjera té lidhura me até
kryesor. Forma ligjore e tyre éshté sh.p.k.

- Klasifikimi i bizneseve sipas aktivitetit kryesor
Pavarésisht se né vendin toné importohet njé sasi
e madhe artikujsh mobilierie pérséri bie né sy gé
prodhimi i tyre né rrethet e marra né studim zé
njé pérgindje té réndésishme. Grafiku 2 tregon
se 68% e kétyre bizneseve merret me prodhim
mobiliesh, 18% me prodhim té I|éndés sé
sharruar, 10% me prodhim dyer-dritare dhe
vetém 4% me prodhime té tjera.

- Léndét e para qé pérdoren

Té gjitha bizneset e prodhimit té |éndés sé
sharruar pérdorin lIéndé té paré trupa sharre té
siguruar nga pyjet tané. Prodhimi i mobilieve
bazohet kryesisht né mobilie me bazé pllaka
zdrukthi dhe MDF. Ky éshté njé tregues gé tregon
se sot struktura e mobilies ka ndryshuar mijaft.
Vetém 14 subjekte pérdorin pjesérisht Iéndé té
paré dérrasé. Pérdorimi i Iéndés sé paré sipas
bizneseve jepet né grafikun 3.

Pérdorimi i Iéndés sé& paré i shprehur né
pérgindje paragitet né grafikun 4.

- Sigurimi léndés sé paré

Nése para viteve 1990 pothuaj té gjitha Iéndét e
para ishin vendi, sot raporti ka ndryshuar (grafiku
5). Sigurimi i léndés sé paré i shprehur né
pérgindje paraqitet né grafikun 6.

Sigurimi Léndés Paré

25

29

e

2z

21

20
vendi impart

Grafiku 5. Sigurimi i IEndéve té para

Sigurimi Léndés Pard
[n& pérgindje |

vendi
48%

import
52%

Grafiku 6. Sigurimi i IEndéve té para né pérgindje.
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- Ngarkesa e punés sé bizneseve sipas
tremujoréve

Njé vézhgim i kryer ka té béjé me ngarkesén né
puné gjaté vitit; pra sa pjesé té vitit punojné
subjektet e pérpunimit té drurit né Shqipéri.
Lidhur me kété éshté studiuar ngarkesa sipas
tremujoréve pér ¢do subjekt. Té dhénat shprehen
né grafikun 7.

Mgarkesae Punés né Tremujporin e |
45

a0

35

20

25

20

0 T

m pak sekapasieti ploté pa ditivitet

[

leapacitet i ploté

Hogarkesa e pungsné Tremujorine 1l

an

24

n

1] T T
mé pak sekapaciteti ploté pa akthitet

kapactet i plote

Ngarkesa e punésné Tremujorin e 11l

meé pak se kapaciteti ploté Pa aktivitet kapacketi ploté

Ngarkesa e punésne Tremujorin e IV

méé pak se kapacitet ploté pa altivitet kapachteti ploté

Grafiku 7. Shpérndarja e ngarkesés sé punés
gjateé vitit.

punitars  31-40)
4% puitar ¢ 41-50)
5

punétoré { 21-300
0%

punitors ¢ 3- 10}
59%

punétorg { 11-200
2%

Grafiku 8. Té dhéna mbi numrin e fuqisé
punétore

- Té dhéna té punésimit

Né grafikun 8 jepen té dhéna té grupuara pér
numrin e fuqisé punétore pér subjektet e marra
né shqyrtim. Bie né sy se 59% e subjekteve kané
3 deri 10 punétoré, 23% kané 11 deri 20
punétoré dhe vetém 18% kané mbi 20 punétoré.
-Klasifikimi i subjekteve sipas nivelit té
mekanizimit té transportit té brendshém

Njé tregues i réndésishém i ecurisé sé procesit
teknologjik dhe krijimit té kushteve té favorshme
né puné éshté dhe mekanizimi i transportit té
brendshém. Transporti i brendshém né varési té
procesit té punés mund té realizohet thjesht me
forcén e krahut, me mjete té thjeshta (karroca
dore, transpaleta), me vinga té ndryshém (pirun,
cjap, uré, elektrokarro etj.) me transportieré té
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ndryshém me shirit, zinxhiré, elevatoré etj., dhe
me ané té transportit pneumatik. Pér lehtésim
prezantimi éshté béré njé pérafrim né dy grupe.
Grupi i paré pérfshin transportin me forcé krahu,
karo dore dhe transpaleta, ndérsa grupi i dyté
pérmbledh té gjitha llojet e tjera. Té dhénat
jepen né grafikun 9.

Trangporti i brendéshém

force krhu,
transpalet
5%
transport i
mekanizier
5%

Grafiku 9. Mekanizimi i transportit té€ brendshém

Klgsifikiml | probl emeve Mekanlke pér SUbjeHet

30

25

Té réndég st Sakondans

Taérandasiss Kryssora

Grafiku 10. Réndésia e problemeve mekanike
dhe elektrike

- Problemet mekanike dhe elektrike té
bizneseve

Ndér treguesit e rendimenteve sasiore dhe
cilésore jané dhe problemet e ndryshme
mekanike, elektrike dhe teknologjike gé hasin
vazhdimisht firmat. Nga té dhénat e mbledhura
rezulton se bizneset pérballen me mjaft
probleme teknike dhe pér shumicén e bizneseve

problemet mekanike jané té réndésisé kryesore
dhe mé pas viné ato elektrike. Né raport me kéto
té dyja problemet teknologjike jané mé té vogla,
por jo pak té réndésishme. Grafiku 10 tregon se
pér 27 firma problemet mekanike zéné vendin
kryesor, ndérsa pér 22 té tjera kryesoret jané ato
elektrike. Intervistimi mé i thellé ka treguar se
problemi mé i réndésishém elektrik éshté
ndérprerja e energjisé elektrike.

PERFUNDIME

Industria e pérpunimit té drurit né Shqipéri éshté
e shpérndaré né té gjithé vendin duke kérkuar t’i
pérshtatet kérkesave té tregut dhe njé pjesé e saj
(prodhimi i |éndés sé sharruar) burimeve té
Iéndés sé paré.

Baza e prodhimit jané firmat e vogla deri né té
mesme me njé numér té vogél punétorésh. Né
krahasim me para viteve ‘90 ku zotéronte
pérdorimi i |éndéve té para vendi, sot industria e
pérpunimit té drurit né Shqipéri punon kryesisht
me |éndé té paré importi té llojeve pllaké
zdrukthi, MDF dhe dérrasé. Kjo e fundit sigurohet
pjesérisht dhe nga pyjet tona. Pérdorimi i
pllakave té zdrukthit dhe M.D.F. lehtéson mijaft
punén, éshté ekonomike, por nga ana tjetér bén
té humbasé profesioni i marangozit
(zdrukthétarit). Njé tjetér problem lidhur me
pérdorimin e kétyre materialeve éshté se ato
pérmbajné formaliné e cila éshté e démshme pér
shéndetin. Kjo kérkon njé kontroll té |éndéve té
para gé importohen.

Problemet kryesore qé spikasin jané niveli i ulét i
kualifikimit té punonjésve dhe gjendja teknike e
makinerive. Shpesh vihet re njé korrelim i dobét
midis makinerive dhe kualifikimit té€ personelit.
Kemi njé difuzion teknologjik, pérmes futjes né
shumé procese pérpunuese té drurit té
makinerive komplekse si ato CNC dhe nga ana
tjetér evidentohet njé trajnim i dobét i personelit
teknik. Né industriné e pérpunimit té drurit éshté
e réndésishme konsiderimi i nivelit té aftésive té
forcés punétore e cila sé bashku me kapitalin jané
pércaktues té réndésishém né difuzionin e
teknologjisé sé re né kéto ndérmarrje. Nése
implementimi i njé teknologjie té re kérkon aftési
komplekse dhe eksperiencé dhe nése koha e
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harxhuar né kuptimin e kostos pér té arritur
nivelin e duhur té kompetencave nga ana e
personelit kundrejt késaj teknologjie éshté e
madhe atéheré adoptimi konsiderohet si njé
proces i ngadalté. Né mjaft raste kjo shogérohet
me pasoja negative né lidhje me rritjen e
pritshme té nivelit té prodhimit dhe né kohén e
kthimit té investimit. Pér kété arsye ndérmarrjet
e industrisé sé drurit duhet té investojné meé
tepér né drejtim té specializimit dhe té trajnimit
té personelit prodhues gé t'i pérgjigien né
ményré efektive ndryshimeve teknologjike gé
ndodhin né ndérmarrjet e tyre [6]. Nga ana tjetér,
difuzioni teknologjik nuk shogérohet gjithmoné
me rritjen e cilésisé sé produkteve. Kjo ndodh pér
faktin se makinerité e importuara jané né
pérgjithési té pérdorura dhe né shumicén e
rasteve jané prodhime té para viteve 2000.

Njé problem serioz éshté ritmi vjetor i punés apo
ngarkesa tremujore me puné. Mungesa e punés
né vazhdimési éshté njé pengues jo i vogél pér
sigurimin dhe mbajtjen e fuqgisé punétore té
kualifikuar si dhe pér kryerjen e investimeve apo
ndryshimeve té dukshme né teknologji.
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SUMMARY

The aim of this paper is to develop improved methods for finding the multiple and simple roots of polynomial
equations. The improved methods are based on Durand-Kerner method (a modification of Weierstrass method) and
Laguerre method. The new simultaneous method has higher order of convergence and high computational
efficiency since the accelerated convergence is attained with only negligible number of additional numerical
operations. We have studied two classes of algorithms for solving polynomial equations: those with a known order
of multiplicity and others with no information on multiplicity. For the second class we have proposed a suitable
algorithm that computes simultaneously the distinct roots of polynomials and their respective multiplicities.

Key words: order of convergence, multiple roots, simple roots, polynomial, GCD.

1. INTRODUCTION

Laguerre’s method belongs to the most powerful
methods for solving polynomial equations. Two
modifications of Laguerre’s method, which
enable simultaneous determination of all simple
zeros of a polynomial and posses the
convergence rate at least four, were proposed by
Hansen, Patrick and Rusnak [1]. In Section 2 we
present a fixed point relation of Laguerre’s type,
which is concerned with multiple zeros of a
polynomial. A significant improvement of
computational efficiency of simultaneous
methods can be achieved by using suitable
correction terms. Such an approach, based on
Nourein’s idea [11] for the simultaneous
methods, was applied for the first time in [12, M.
S. Petrovi¢, C. Carstensen, On some improved
inclision methods for polynomial roots with
Weierstrass’ correction, Comput. Math. Appl. 25
(1993), 73-82] to the Borsch-Supan-like method.
Based in this idea, in Section 3 we develop a new
simultaneous method for finding simple roots of
polynomials, modifing the Weierstrass function.

The developing of this last method for finding
simple roots of polynomials is related to the fact
that in Section 3 we also discuss the problem
when the multiplicity of the root is not known,
and the technique we use is deflating the
multiple roots into simple ones and implement
the proposed simultaneous method for
computing them.

2. SIMULTANEOUS METHODS FOR FINDING
MULTIPLE ZEROS

Let P be a monic polynomial of degree n with

multiple zeros Aq, -+, Ay (k Sn) of the respective

multiplicities mq,---,m

k .
P@)=11z A)™. (2.1)
j=1

We shall not consider in this section the problem
of determining the order of multiplicity, to leave
space for it in the next section.

For the point z=gz; (i S = {1,~--,k}) let us
introduce the notations:
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k mj n
= 1=12), ;=n,. 2
2,I Jm ( ) nzz,l n m E1,|
i
P P @ PeP ()
Mop) P(z;)’
Ei=Zi }\I

In [5, M. Petrovi¢, L. Ranci¢, D. Milosevié,
Laguerre-like methods for the simultaneous
approximation of polynomial multiple zeros,
Yugoslav Journal of Operational Research, 16
(2006), Number 1, 31-44] is derived the following
fixed point relation

}\i:zi n
n m; 2
51,ii\/ I(”52,i 61; i)
m;
n
=z
n m; n
8yt L ng,, 62, nl .+ 2.
1i \/ m; 2, 1i Z2,| nom 21,|
(2.2)

which is suitable for the construction of iterative
methods for the simultaneous finding multiple
zeros of a given polynomial in ordinary complex
arithmetic as well as complex interval arithmetic.
If we substitute the exact zeros appearing in the
sums lei and Zz,i by their approximations, we

obtain the sums
k m:; k m:

j j
S1i= X——, Sy;= E‘(Z—){
1% Zj =18 Zj
i# i%

which are some approximations to ; and
2,; -Then
n
fi=nS,; ——Si; (2.3)
nom

is an approximation to ; and the relation (2.2)

becomes

A n

Z; =Z;
n m; 2
51,11\/ - ' (”52,i 61, f

n

=Z|
5“1\/ nmfni
1

(2.4)

Let z(lo),-n,zl((o) be initial approximations to the

2 n 2
NSy 81 MSy+ — Si;
I

zeros Aq,---,A of P. Based on the last relation

(2.4) we can construct the following iterative
method of Laguerre’s type for finding multiple
zeros of a polynomial,

Zi(r+1) _ Zi(r) n

n m;
ol " ool B o

1/2 (I Elk )I

(2.5)

where the index r=0,1,--- is related to the r-th
iterative step. If all the zeros of P are simple
(m1=m2 =~-=mn=1), then the iterative
method (2.5) reduces to the Laguerre-like
simultaneous method in [1]. In [5, M. Petrovi¢, L.
Ranci¢, D. Milosevi¢, Laguerre-like methods for
the simultaneous approximation of polynomial
multiple zeros, Yugoslav Journal of Operational
Research, 16 (2006), Number 1, 31-44] is proved
that if we use the already -calculated
approximations in the current iteration (Gauss-
Seidel approach or serial mode), we obtain the
Laguerre-like single-step method

e " ef)
(2.6)

where

m; n ilm ko m;
— 3

N M g4 Zj Enl I

. il mj k i
f=n Z——p+ X
j:l(zi ZJ}Z il i ZJ)Z

with order of convergence increased by one.
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3. SIMULTANEOUS METHODS FOR FINDING
SIMPLE ZEROS

First, Durand in [2] and later Kerner in [3]

indipendently proposed Durand-Kerner method

also known as Weiestrass method

where

=1

IKid
of the second order for the simultaneous finding
of simple zeros of a polynomial P.
In this section we shall present iterative methods
of Weierstrass’ type for the simultaneous
inclusion of simple zeros of a polynomial where
the improved convergence is attained by using
suitable corrections.

Let,
WL NV N
P (z) P’(zi) Pz;)P  (z;)

be Newton’s and Halley’s corrections appearing
in the well-known iterative formulas z;=z; N;
H; (Halley’s method)
of the second and third order, respectively.

Let be zq,z,,--,z, the approximations to the

(Newton’s method), z; =z

zeros Aq,---,A,, of @ monic polynomial of order

n. Using the improved approximations cj=z; N;
or ¢j=z; H defined as the modified
Weierstrass function
~ P(z)
Wi(Z)=n—. (33)
H(z cj)
=1
i#

We don’t stop here with the modifications done
by M.S.Petrovi¢ and L.D.Petrovi¢ in [4]. The
modification we propose follows an idea
borrowed from numerical linear algebra, where it
leads from Jacobi’s method to Gauss-Seidel’s. The
idea is to use at every moment the latest
computed components of the approximate
solution vector in order to compute the next

component, rather than using the “old”
approximate solution vector to compute the
entire “new” vector. The Gauss-Seidel approach
or serial mode is applied in different methods to
accelerate the convergence speed, for example in
the Weierstrass method in [6], in the Laguerre
method in [15] in the Laguerre-like method in [5]
and in the interval method of Weierstrass’ type in
[14]. In this paper we apply this approach in the
modified Weierstrass function (3.3) [4] achieving
a new modification of the Weierstrass function

(r
~ () _ P(Zi )
Wiz )_il_ll(zgr) c(r+1))ﬁ ‘Z(r) c(r)) ,
=1 ' ! =i+l I !
i=1,---,n. (3.4)

All applications are based on the fact that the

rational function W (or \’/v\/, W ) has the same
zeros as the polynomial P. We emphasize that the
use of corrections is justified only when its
evaluations can be performed by the already
calculated quantities. In this way the order of
convergence is increaced using negligible number
of numerical operations giving a higher
computation efficiency of the stated method.

Applying the new modified Weierstrass function

W (3.4) proposed by us, instead of P(z) in the
Newton method, gives the new method
5 =2, YV'(Zi)
W, (Zi)
which has order of convergenve five when we
use Newton’s corrections and six when we use
Halley’s corrections.
To construct other new methods with
accelerated convergence we can apply the new

(3.5)

modified Weierstrass function W in Ehrlich-
Aberth method [13] and Ostrowski method [16],
both of the third order for simple roots.

Finally, a few words about iterative methods with
a known multiplicity. Most of the papers treating
such methods begin with the phrase “Let a be a
root of P with the given multiplicity m, ...,” with
no information how to provide the exact m.

In the following we shall consider the case when
the order of multiplicity is not known. The idea
most frequently used is to deflate all multiple
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roots into simple ones. So, if a is a multiple root
of a polynomial P, then a is a simple root of the
ratio P/P

We refer to the following corollary [7, 8].

Corollary. Assume that P(z) has n roots and
among them there are k distinct roots, each
denoted by A; with multiplicity m; for i=1,---k,
respectively. Then, P(z) and its first derivative,
P’(z), have only one greatest common divisor
(GCD)

k

P.)=1lz AU L, (3.6)

i=1
such that ,

P(z)=P.(z)Py(z) and P (z2)=P.(z)P1(z), (3.7)
where Py(z) has exactly the same k distinct
roots, A;, as those of P(z), which are all simple
roots. The multiplicity of any root, A;, can be
determined by
_Pi(A)

Po(\)
Algorithm  for finding simultaneously the
polynomial  roots  with the respective

multiplicities. Using the notations of the corollary
we construct the following pseudocode.

, fori=1,---k. (3.8)

Step 1. Compute P (z) of degree n 1.

Step 2. Find the GCD dg(z) of P(z) and P (2)
using the Euclidean algorithm.

Step 3. Compute qu(z2)=P(z)/dg.(z) and
0g(@) =P (2)/dgc(2).

Step 4. Employ the simultaneous method (3.5) to
determine all the k roots A;, distinct and simple,

of g,(z).
Step 5. The multiplicities m; =1 for i=1,---k if
the GCD dgc(z) is a constant (polynomial).

Otherwise, calculate the

m; =qg()\i)qp(}‘i) .
Step 6. Output the k roots A; with their
multiplicities m; .

multiplicities

Two computational aspects of this algorithm are
considered. Step 2 involves algebraic operations
to search for the GCD of two polynomials. The

step has computational complexity O(nz) with
Euclidean algorithm, which is the extension to
polynomials of the Euclidean algorithm for
obtaining the GCD of two positive integers, or

O(nlogzn) with a fast version of the algorithm.
Step 4 uses a simultaneous method to find simple
roots of polynomials. The efficiency of this
method that reveals its computational complexity
is obtained by measuring the order of
convergence. The order of convergence of our
method is five (using the Newton’s corrections)
and six (using the Halley’s corrections), and as we
are using a simultaneous method for determining
k  simple roots, this algorithm finds
simultaneously even their multiplicities. These
are the reasons that lead us to try to implement
this algorithm to a parallel computer in a further
work.

4. NUMERICAL EXPERIMENTS

In this section we report on numerical
experiments using Durand-Kerner method [1, 2]
(DK) (3.1), Ehrlich-Aberth method [13] (EA),
Durand-Kerner method with Newton’s
correction(DKN) (3.3) and Durand-Kerner method
with Newton’s correction and Gauss-Seidel
approach (DKNGS).

In our example we took a cubic polynomial
having three simple roots

X1=2, Xp= 1, x3=4,P;(x)=(x 2)(x+1)(x 4).
Here we started with initial approximations

x(0)=(1.5,' 1555 and the approximations

achieved for the same error (10 4) are given in

Table 1. The results are obtained using Matlab
7.3.0.

Method DK EA DKN DKNGS
Order of 2 3 3 5
convergenve

Number of 5 3 3 2
iterations

Table 1
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We have performed a lot of numerical
experiments and found that the methods DKN
and DKNGS demostrate very fast convercence
even for crude initial approximations.

The convergence behaviour and numerical
characteristics of the method (3.5) and the

methods constructed by applying W to Ehrlich-
Aberth method [13] and Ostrowski method [16]
and their implementation in a parallel computer
will be considered in the forthcoming work.

5. CONCLUSIONS

To find the multiple roots of polynomials
simultaneously when the multiplicity is known, is
a solved problem and as discussed in Section 2
the convergence order is at least four. The case
when the multiplicity is not known is more
difficult. We have presented an algorithm that
deflates all multiple roots into simple ones and
computes their multiplicities without using higher
derivatives evaluations, compared with the
formula proposed by Traub [9], Laguanelle and
modified Laguanelle formula [10]. Then in this
algorithm we have implemented the new method
(3.5) with higher order of covergence compared
with those for multiple roots and eliminates the
evaluation of higher derivatives in the
intermediate steps.
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PERMBLEDHIJE

MTC éshté njé koncept i ri pér sektorin privat né Shqipéri. Ky concept, qé i garanton firmave té huaja té ¢do
madhésie té jené konkurruese né njé mjedis biznesi global, &shté i panjohur pér shumicén e firmave vendase. Njé
nga aspektet e MTC éshté arritja, aplikimi dhe mbajtja e standarteve ndérkombétare té cilésisé, por, arsyeja
kryesore gé kéto subjekte aplikojné pér kéto standarte né Shqipéri éshté plotésimi i kushteve pér pjesémarrje né
tendera dhe jo arritja e AK. Né Shqipéri nuk ka ndonjé organizim serioz té institucionalizuar pér aplikimin e MTC dhe
ka mangési né kriteret e klasifikimit té specialistéve gé merren me auditimin e cilésisé té firmave private. Né
Shqipéri nuk ka ndonjé organizém té gertifikuar pér aktivitetin e auditimit pér cilésiné pér firmat private. Né sektorin
e agrobiznesit procesi i aplikimit pér sistemin HACCP éshté i ngadalté edhe pse éshté njé faktor i réndésishém né
aplikimin e sistemeve té cilésisé né procesin e prodhimit né sektorin e industrisé ushgimore. Si rezultat i kétyre
kushteve, kombinuar me faktoré té tjeré, firmat shqgiptare nuk jané té afta té arrijné AK né tregun vendas dhe até
ndérkombétar. Kjo ka njé ndikim té madh né ecuriné e ekonomisé sé vendit né pérgjithési.

Fjalé kyg: Manaxhim Total Cilwsie (MTC), Analiza e Rrezikut dhe Kontrolli i Pikave Kritike (ARKPK), Avantazhi
Konkurrues (AK), Firmat Shqiptare.

SUMMARY

TQM is a new concept for private sector in Albania. This concept, which guarantees for foreign firms of any size to be
competitive in a global business environment, is unknown for most of Albanian firms. One of TQM aspects is
achievement, application and keeping of quality international standards, but, in Albania, the main reason that these
subjects apply for standards is fulfil of conditions for participation in tenders and not CA achievement. In Albania
there is not any serious organisation institutionalized for application of TQM and there is a lack of classification
criteria of quality auditing specialists. There is not any organisation certified for handling quality auditing. In
agribusiness sector there is a slow process in application of HACCP system, which has a considerable indication in
application of quality systems in production process of food sector. As a result, combined with other factors,
Albanian firms are not able to gain CA locally and abroad. This situation has been expressed at the conditions and
the course of the country’s economy generally.

Key words: Total Quality Management (TQM), Hazard Analysis Critical Control Point (HACCP), Competitive
Advantage (CA), Albanian firms

INTRODUCTION topic includes some studies on qualitative
The problem being investigated within this paper resources management  for  competitive
research was relation between Total Quality advantage and indication of firms’ quality culture
Management and Competitive Advantage in on competitive advantage achievement, while in

Albanian market. The previous literature on the Albania there is a lack of these studies because
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TQM has been unknown for most of Albanian
specialists and local businesses on the past. This
is the main importance of the study too, which
opens a path for other studies generating more
ideas on how to improve situation and how to
promote local firms practicing TQM in their daily
activity.

The main objective of the research is to define
existence of relations between TQM and CA in
private sector in Albania and to clarify these
relations for all interested parties. The study aims
to serve as a explanatory case for application of
TQM and CA in Albania focusing on great relation
between doing business conditions in Albania
and low level of TQM application, which brings
low level of CA, evident because of the low level
of Albanian firms’ penetration in regional
markets and beyond, which has reflection in
trade balance of Albania too, evident in the low
quality of products and services which are
offered in local market too.

MATERIAL AND METHODS

There is a great debate currently on which are
the main issues for defining and following
competitive advantage in local and international
markets, especially under  the crisis
circumstances. Most of studies show that firms
that follow TQM applications are more successful
finding new clients and penetrating in new
markets, because TQM helps on finding firms’
core competences, which are main requirements
on finding competitive advantage. For example,
according to a study undertaken during 2001 —
2007, about 99.9% of clients are happy with
products and services of German, Japanese,
British firms, etc, which apply TQM, compared
with only 70% of clients that are happy with
products and services of firms which doesn’t
apply TQM (8, p.8).
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Cermfikiimit : . e kryejne
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Figure 1. How the auditing and certification system should work (HOEPLI. 2006. p,20).

Methods used for the research have been
guestionnaires, information taken from
interviews with local SME-s, comparisons with
the reality of foreign firms, mainly German,
Japanese and British firms organize of research’s
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findings in conclusions and recommendations.
Besides that, important information has been
collected by meetings and discussions with
specialists of Standards Directorate of Albania,
Accreditation Agency, Ministry of Economy,
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Chamber of Commerce and Industry of Tirana,
Institute of Statistics of Albania, Bank of Albania,
from daily newspapers, different internet pages,
etc. A questionnaire about TQM and CA has been
undertaken with 150 small and medium Albanian
firms during 2009 — 2010. Between them, 54
firms have been construction companies, 33
agribusiness, 26  semi-finished products
manufacturers, 19 service industry and 18
wholesale and retail firms (see questionnaire).
Data taken from interviews and work visits are
confronted with data of international market and
with the last modern theories of total quality
management and competitive advantage. After
processing of the material some conclusions are
defined and under that base some
recommendations are given.

A comparison with other countries which have a
working quality system shows that in Albania
there is not any well structured system for TQM,
certification, accreditation, etc (Fig. 1).
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Graphic 1. Trade balance of Albania, 1993 — 2009,
INSTAT
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Graphic 2. Albanian imports 1993 — 2009, INSTAT

As per most of studies, countries with increasing
CA have increasing exports and a better trade
balance between export and import figures,

AKTET Vol. IV, Nr 3, 2011

compare with countries with lower competitive
advantage (Graph. 1, Graph. 2).

As per most of studies CA is concerned with
continuous improvement for a better clients
disputes resolution, while continuous
improvement and clients satisfaction are two of
the main concerns of TQM principles too (Fig. 2).

Advantages of corporate governance are
performance and operational activities
improvement, leading to efficiency and effective
businesses, reducing costs, partnering with
clients, a crucial point of CA and TQM, aiming on
being competitive in a difficult global market
place (Fig. 3, 4, 5, 6).

Continual improvement of
the quality management system

Customers

{and other

interested
parties)

Customers

(and other

interested
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Figure 2. The scheme of relations between
quality management principles and the focus of
ISO 9000 (E. Ceko. Total Quality Management,
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Figure 3. Advantages of corporate governance.
Performance improvement and improvement of
operational activities (IFC. Corporate governance.
March 2004. p.43)
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Figure 4. Porter’s Diamond (Ceko E. Management
Strategic Marketing. 2010. (14)
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indication at competitive advantage (Ceko E.
Management Strategic Marketing. 2010. (21)
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Figure 6. Quality concept’s change through the
time (Ceko E. Total Quality management. 2010.
(14)

RESULT AND DISCUSSIONS

The theory on how TQM generates CA and on
how both concepts together if applied carefully
generate more profits for firms, have been
described by some studies for both disciplines (1,
2, 3, 4, 5), but, in the world of business practice
there is a plenty of space to explain and clarify
this relation in details, especially in case of
private firms that have a little experience in
international trade. This is very important
because there is a strong relations between TQM
and CA not only in the framework of individual
firms, but in the framework of the industries /
sectors of countries, regions and alliances of all
kinds which apply methods, principles and
techniques of TQM and CA, compared with those
firms, industries / sectors and countries, regions
and alliances which don’t use and don’t apply
these concepts, or apply them not in a proper
way (1, 2, 3, 4, 5).

3
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Firms

Graph 3. Client’s complains for traditional and
ISO certificated firms

It is clear (Graph. 3), I1SO certified firms have
more CA compared with traditional firms,
because of a very low client’s complains. During
the study, 20 traditional and 20 ISO certified
Albanian firms have been asked about the
number of client’s complains, and the answer
was: ISO certified firms (from the time of
certification procedure) have had about 1
complain per about four months, while
traditional firms (firms that have not any ISO
certificate, or firms which are under the
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application process) have had about 3 client’s
complains in the same period of time.

The main results of that study (derived by
questionnaire) are that: a large number of
Albanian firms generally don’t know exactly what
quality is (a), they don’t apply procedures, tools,
techniques and principles of total quality
management (b) and don’t know concepts of
market advantage defining and application,
competitive advantage included (c). A large
number of Albanian firms don’t know very well
standardization and certification process (d) and
a large number of them consider certification as a
way to participate in tenders and public
procurements and not as a way to create more
market spaces (e). In Albania there is not any
structured and functional system for standards,
quality, certification and auditing related to
quality, compared with modern international
models (f). There is a lack of practice criterions
application for classification of subjects that do
certifications and auditing of private and public
subjects related to quality management and
standards (g). In Albania there is not any certified
organization for doing auditing of quality on
Albanian private firms (h). In agribusiness sector
there is a lack of HACCP system application,
besides the fact that there is a law request (i). As
a result of these conditions, combined with other
factors of different natures, Albanian firms are
not in such of conditions to be competitive in the
marketplace. This has an indication on economic
and financial course of these firms, which has
been expressed evidently in conditions and
course of country’s economy generally and in the
negative and totally improper situation of trade
balance especially. The main recommendation of
this study is: “Creation of conditions for Albanian
firms to achieve, apply and maintain TQM to
create CA continuously in a global world, remain
the main duty of public and private sector in
short, medium and long term period.”

In Albania as per 2010 there are about 40 private
subjects that have certified for ISO 9001 as well

AKTET Vol. IV, Nr 3, 2011

as about 10 firms I1SO 14000. There are in the
process about 65 other firms for ISO 9001. About
the agribusiness sector certification, the situation
is grave, because local firms don’t know anything
about ISO 22000 and FSST 22000, while there are
about 10 firms which have taken HACCP
certificate. For HACCP certificate there are in
process about 9 other firms. The agribusiness
sector, one of the pillars of the local economy,
contributes with about 20% of GDP, while there is
a slow trend of HACCP certificates application
process, besides the fact that this is a law
requirement. This has a great negative indication
on quality systems application and defining of
competitive advantage of agribusiness firms in
Albania (13, 16). The Agency for Food Controls
has been created only in January 2010. This
situation exists when there are about 60.000
licensed private subjects in Albania.

In the country there are about 200 individuals
trained and certified in different levels of auditing
for quality, from which about 10 with the
attribute of lead auditor. Recently have been
registered about 3 auditing and certifying
subjects, but they have not started operation yet.
National Standards Directorate is operating
efficiently, looking to have a full membership in
International Standards Organisation. There is
created the Accreditation Agency, which
currently is in a vague situation, mainly because
of lack of financial support.

The TQM discipline has been introduced in
curricula of some private universities only in last
three years (9, p,8).

The main conclusion of the study is that: In
Albania there is not any competitive advantage in
production because local firms haven’t base
values like; working style, and work culture,
employers integrity, clients’ care, innovation,
continuous improvement, etc, which are main
elements which brings difference and support for
competitive advantage (as per questionnaire) in
local and foreign markets.
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QUESTIONAIRE

Nr | Question Answer
1. | Whatis quality? 86% no exact definition
2. | What is total quality management? 78% never heard about it
3. | Do you apply improvement quality methods? 66% Yes (but doesn’t explained which methods)
4. | Do you apply quality management tools? 46% Yes (most of them quality control charts)
5. | Do you do comparisons with competitors? 94% Yes (but they didn’t mentioned
Benchmarking and QFD).
6. How do you handle comparisons? 96%: surveys on firms’ situation in the market
and information from buyers
7. | Do you know about the quality certification process? 99% Yes (but not exactly how process is
working)
8. | Why you wants quality certificate? 98%: to partecipate in tenders
9. | What is competitive advantage? 90%: selling as much as is possible
10. | How do you fight competition? Most of them answered: Individual business
with clients mainly with price’s reduction.
11. | Do you have contacts with public and private 84% Yes
institutions about quality?
12. | Do you have contacts with public and private subjects 56% yes
about certification?
13. | What is for you working style and working culture? No clear explanations.
14. | What is employers integrity? No ansie
15. | What is clients care? No clear explanations
16. | What is inovation? No clear explanations
17. | What is continuous improvement? No clear explanations
18. | Do you do products design and styling? 34% Yes
19. | How do you have care service for clients? No clear explanations
20. | Do you have defined core competencies? No answer. The question was misinterpreted
with competencies of high managerial level of
the firm.
21. | Do you have strategic planning of quality No answer. The question was misinterpreted
management? with planning process in general.
22. | Do you do control of processes and processes 100 % Yes (but not about the documentation)
management through proper documentation?
23. | Do you handle marketing research? No answer
24. | Do you have funds for research and development? No ansie
25. | Do you have product planning and how? 100 % Yes. (no explanations)
26. | Do you have quality inspections and in which phases of | 100 % Yes (no answer about phases)
processes of the firm?
27. | Do you have service after sale? 46% Yes
28. | Do you do internal financial controls? 96% Yes
29. | How many days a year you have training for | Noanswer
employers?
30. | Does vyour firm have vision, mission, strategic | 44% Yes
objectives, operational objectives and action plan?
428 AKTET Vol. IV, Nr 3, 2011
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PERMBLEDHIJE

Vlerésimi dhe ruajtja e cilésisé sé tokés jané mjaft té réndésishém pér zhvillimin e géndrueshém té pemétarisé.
Megjithaté shpesh fermerét shqiptaré nuk tregojné kujdesin e duhur pér vlerésimin e cilésisé té tokés. Ndérmjet
arsyeve pérmendim koston e analizave laboratorike dhe véshtirésiné pér kryerjen e tyre. Metoda e Vlerésimit vizual
té tokeés (Visual Soil Assessment - VSA), si njé metodé e thjeshté, e shpejté dhe pothuajse pa kosto, pérdoret me
sukses pér vlerésimin e kushteve té tokés, duke dhéné informacion té sigurt dhe lehtésisht té pérdorshém pér té
vendosur pér masat e duhura pér menaxhimin e pemétoreve. Metoda bazohet né vlerésimin vizual té disa
indikatoréve celés té gjendjes. Metodén e VSA e kemi pérdorur né vlerésimin e gjendjes sé dy pemétoreve né
Dvoran dhe Bulgarec té Korgés, té cilat sipas vlerésimit kané, dukshém, indekse té ndryshém té cilésisé sé tokés.
Fjalét gelés: cilési toke, indikatoré, pemétore, vlerésimi vizual i tokeés. .

SUMMARY

Assessment and protection of soil qualities is important for the sustainable development of an orchard. However,
the Albanian farmers don’t show the right care for the assessment of soil quality. One of the reasons is the cost of
soil analyses and the difficulties associated with them. The Visual Soil Assessment — VSA, as an easy, fast, and
costless method that is successfully used to assess soil condition, giving clear information easy to use for good
orchard management. The method is based on visual assessment of different key indicators of soil conditions. We
use the VSA method to assess the condition of two apple orchard in Dvoran and Bulgarec in the Korga region that
have different indexes of soil quality.

Key word: soil quality, Visual Soil Assessment, orchard, indicators.

HYRIJE
Performanca ekonomike e mjedisore dhe

géndrueshmériné  (Shepherd etj.,,  2008).
Ndryshimet né pérdorimin ose menaxhimin e

géndrueshméria e prodhimit bujgésor ndikohet
fugishém nga cilésia e tokés. Rénia e cilésisé sé
tokés mund té keté ndikim né rritjen e peméve,
ciléesiné e frutave dhe pérdorimin dhe
funksionimin e pemétores. Shumé veti fizike,
biologjike dhe, né njé shkallé mé té vogél, kimike
reflektohen si karakteristika vizuale (Shepherd,
2000). Kérkimet kané treguar se indikatorét
vizualé jané té lidhur ngushté me tregues té
matshém té kushteve té tokés (SMI), si dhe me
performancén  ekonomike, mjedisore dhe

tokés mundet t'i modifikojné dukshém kéto
indikatoré (Shepherd, 2000). Metoda e Vlerésimit
vizual té tokés (VSA) bazohet né vrojtimin e
indikatoréve vizualé celés gé jané diagnostikues
pér cilésiné e tokés. Metoda VSA u zhvillua pér t'i
pajisur fermerét, menaxherét e tokés dhe
autoritete rregullatore me njé mjet té thjeshté
me té cilin mund té vlerésohen dhe monitorohen
kushtet e tokave shpejt, liré dhe né ményré
efektive (Shepherd, 2003), pérshtatshmériné e
tyre pér rritjen e prodhimit té pemétoreve dhe té
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marrin informacion pér té vendosur pér masat
pér géndrueshmériné e tokés dhe menaxhimin e
mjedisit (Shepherd etj., 2008). Vlerésimi vizual i
vetive té tokés pérfagéson njé metodé gjysmé
sasiore dhe me kosto té ulét pér té vlerésuar dhe
monitoruar cilésité e tokés dhe pér té krahasuar
cilésiné e tokés me vlerésimet fushore dhe
laboratorike (Shepherd, 2003). Ajo éshté njé
metodé direkte dhe e shpejté pér vlerésimin e
vetive té tokés, me shumé mundési pérséritje né
kohé dhe hapésiré (SMI).

Indikatorét e tokés té pérdorur né VSA jané té
pérgjithshém dhe interpretimi i tyre ka
avantazhin e madh sepse béhet i pavarur nga tipi
i tokés. Kjo i jep mundésiné VSA té pérdoret kudo
(Shepherd, 2009). Me pérjashtim té teksturés,
indikatorét e tjeré té tokés jané dinamiké,
domethéné té ndryshueshém né regjime té
ndryshme menaxhimi, pérdorimi dhe presioni té
tokés. Té qgenit té ndjeshém pér ndryshime, i
béjné ata té jané indikatoré té dobishém pér
paralajmérimin e hershém té ndryshimeve té
kushteve té tokés dhe si té tillé pérbéjné njé mjet
efektiv monitorimi (Shepherd, etj., 2008).

VSA éshté e afté té japé informacion té
pérshtatshém, té besueshém dhe né kohé pér
tokén dhe zhvillimin e biméve, i cili mund té
pérdoret pér té ndihmuan né pércaktimin e
praktikave mé té mira menaxhuese dhe
programeve cilésore. Si e tille, VSA mund té
pérdoret me sukses pér vetépércaktimin dhe
vetérregullimin né fermé.

Metoda VSA siguron njé sistem qgé lejon ¢do
njeri gé nuk e njeh ose e njeh pak shkencén e
tokés dhe té agronomisé pér té vlerésuar kushtet
e ekonomisé sé tij té néndheshme né ményré té
suksesshme si njé ekspert, prandaj VSA mund té
pérdoret nga fermerét, shkencétaré e tokeés,
ambientalistét, studentét (Houskova, 2006).

Né vendin toné deri tani nuk ka ndonjé studim
lidhur me pérdorimin e metodés VSA. Qéllim i
kétij studimi éshté vlerésimi i kushteve té tokés
né dy pemétore né rrethin e Kor¢gés me anén e
metodés VSA, me objektivin pér ta béré té
njohur kété metodé né vendin toné, ku fermerét
ndeshin véshtirési ekonomike pér kryerjen e
analizave laboratorike, shpesh edhe pamundési

pér kryerjen e tyre pér mungesé té laboratoréve
né shumé rajone té vendit.

MATERIALET DHE METODAT

Pér vlerésimin e kushteve té tokés zgjodhém dy
pemétore me mollé, njéra prané fshatit Dvoran
(D1) dhe tjetra prané fshatit Bulgarec (B1), né
aférsi té qytetit té Korgés. Pemétoret jané tipike
pér kultivimin intensiv té mollés. Vlerésimi u krye
mbi bazén e metodé VSA pér pemétoret té
publikuar nga FAO (Shepherd etj., 2008). Metoda
parashikon vlerésimin mbi bazén e dhjeté
indikatoréve té listuar né kartela e vlerésimit
(tab. 1; 2). Pér ¢do indikator u krye vlerésimi
vizual (VS) me piké: 0 (keq), 1 (mesatare), ose 2
(miré), bazuar né cilésité e tokés té vrojtuara
duke i krahasuar mostrat e tokés me tre
fotografité e indikatorit té manualin udhézues
(Shepherd etj., 2008). Vlerésimi éshté fleksibél,
prandaj mundet té béhet njé vlerésim
ndérmjetés, d.m.th. 0,5 ose 1,5. Meqgenése disa
indikatoré té tokés jané relativisht mé té
réndésishém se té tjerét pér cilésiné e tokés, VSA
parashikon njé koeficient korrektues té réndésisé
sé indikatorit me vleré 1, 2, dhe 3 (tab. 1; 2).
Totali i VS jep Indeksin e pérgjithshém té cilésisé
sé tokés pér mostrén gé vlerésohet. Nga
krahasimi i kétij indeksi me shkallén e klasifikimit
té dhéné né fund té kartelés pércaktohet nése
toka e studiuar éshté né kushte té mira, mesatare
ose té kéqija. Pér seciléen pemétore kryem tre
vlerésime né pika té ndryshme té rastésishme,
me mesataren e té cilave pércaktuam madhésiné
e secilit indikator.

REZULTATET DHE DISKUTIMET

Né tab. 1 jepet vlerat mesatare pér tre vlerésimet
e kryera pér pemétoren né Dvoran, madhésia e
vlerésimit vizual, duke marré parasysh edhe
koeficientet  korrektues té réndésisé sé
indikatorit, si dhe Indeksi i pérgjithshém i cilésisé
sé tokés sé bashku me klasifikimin konkret té
tokés sé pemétores. Ndérsa né tab. 2 jepen po
kéto té dhéna, por pér njé pemétore né Bulgarec.
Té dhénat e paraqgitura né tab. 1 tregojné se
Indeksi i pérgjithshém i cilésisé sé toké pér
pemétoren D1 éshté 18, madhési qé i klasifikon
kushtet e tokés sé pemétores si mesatare. Sipas
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Shepherd (2009), gjendja e biméve éshté e
shkélgyer dhe kostot e prodhimit jané té uléta né
tokat me gjendje té miré (VSA mbi 30), duke
siguruar qé faktorét klimatiké, lagéshtia e tokés,
pjelloria e tokés, démtuesit dhe sémundjet etj.
nuk jané faktoré kufizues. Né qofté se vlerésimi
éshté mé poshté se 20, kambana e alarmit fillon

té bjerré pér domosdoshmériné e modifikimit ose
ndryshimit té tokés dhe praktikave té menaxhimit
té prodhimit. Pemétorja D1 e ka indeksin e
cilésisé sé tokés nén 20, prandaj kambana e
alarmit pér té ka réné fort. Tekstura, struktura
dhe poroziteti jané indikatorét mé problematiké
pér kété pemétore.

Pronari: Ferdinand Ali

Pérdorimi i tokés: Pemétore

Vendndodhja: Dvoran

GPS ref: 40°35'34” N 20°45'52” E

Thellésia e kampionit: 20-30 cm

Data: 11.06. 2010

Klasa e drenazhimit: Drenazhim jo perfekt

Klasifikimi i tokés: Mesatare

|

Grupi i teksturés (mbi 1 m) Ranore E ekuilibruar Lymore Argjilore Tjetér
Kushtet e vlagés E thaté Lagét Qullét
Kushtet sezonale té motit Thatésiré Lagéshti Ftohté Ngrohté Mesatare
Indikatorét vizualé té cilésisé sé Vlerésimi vizual VS
tokés 0 = kushte té kéqija Koeficienti Madhésia e VS
1 = kushte mesatare
2 = kushte té mira
Tekstura 0,5 X3 1,5
Struktura 0 X2 0
Poroziteti 0,5 x3 1,5
Ngjyra 1 x1 1
Numri dhe ngjyra e larave té tokés 1,5 X2 3
Krimbat e tokés (Numri = 10) 0 x3 0
Thellésia potenciale e rrénjéve (m) 1 x3 3
Pellgjet sipérfagésore 1 X2 2
Koreja dhe mbulesa sipérfagésore 1 X2 2
Erozioni i tokés 2 X2 4
INDEKSI | CILESISE SE TOKES (shuma e madhésisé VS) 18
VLERESIMI | CILESISE SE TOKE INDEKSI | CILESISE SE TOKES
E kege >15
Mesatare 15-30
E miré >30

Tabela. 1. Kartela e tokés — indikatorét vizualé pér vlerésimi e cilésisé sé tokés né pemétore
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Kushte té mira VS = 2

Kushte mesatare VS = 1

Kushte té kégija VS =0

Figura 1. Standardi krahasues i strukturés sé tokés

Struktura e tokés pér pemétoren D1 ka VS ‘0’ ose
‘kushte té kégija’ (fig. 1 dhe 2). Sipas Mueller et;j.,
(2010), struktura e tokés éshté njé kategori
komplekse dhe celési i proceseve fizike, kimike
dhe biologjike té tokés. Struktura e tokés éshté
shumé e réndésishme pér pemétoret (Shepherd,
etj., 2008). Ajo éshté e lidhur me funksionet
prodhuese té tokés, p.sh. me lévizjen dhe
ruajtjen e ujit, transportin e ushqyesve, ajrimin e
tokés, depértimin dhe I|évizjen e rrénjéve,
temperaturén e tokés, rezistencén e tokés ndaj
degradimit strukturor, etj. Ruajtja e strukturés sé
tokés  éshté celési pér géndrueshmériné e
funksioneve té tokés (Mueller etj., 2010).

D1

Figura 2. Gjendja e strukturés sé tokés pér
pemétoren D1 dhe B1

Edhe tekstura e tokés, e cila sipas vlerésimit
rezultoi argjilore, me VS ‘0.5" éshté pothuajse né
kushte té kégija. Korrigjimi i saj, pavarésisht
véshtirésive, duhet té mbahet né gendér té
vémendjes, sepse ky indeks éshté i lidhur direkt
edhe me strukturén dhe porozitetin, si dhe né
thellésiné potenciale té sistemit rrénjor, korren e
tokés, etj.

Praktikat e menaxhimit pér kété pemétore duhet
té synojné pérmirésimin e strukturés dhe
teksturés, gé mund té arrihet, pér shembull, me
pérmirésimin e mbulesés bimore. Ajo ndikon né
pérmirésimin e vetité fizike té tokeés, rrit
pérmbajtjen e Iéndés organike té tokés dhe jetén
e tokés, duke pérfshiré edhe numrin e krimbave
té tokés, indeks tjetér problematik pér kété
pemétore. Marrja e masave pér kullimin e
pemétores, kufizimi i lévizjes s& mjeteve
motorike, sidomos kur toka ka lagéshti té tepért,
mund té ndikojné gjithashtu pozitivisht, pér té
nxjerré kété pemétore nga zona e alarmit.
Pemétorja B1, sipas té dhénave té tabelés 2, ka
Indeksin e pérgjithshém té cilésisé sé tokés 35, gé
i pérket vlerésimit té cilésisé sé tokés ‘e miré’. Pér
kété pemétore, indeksi krimbat e tokés éshté
problematik. Vlerésimi ‘keq’ i kétij indeksi lidhet
me mbajtjen ugar té tokés midis rreshtave,
punimet sipérfagésore shumé té shpeshta né
pemétore dhe pérdorimin intensiv té pesticideve.
Praktikat e menaxhimit pér kété pemétore duhet
té jené té orientuara drejt ruajtjes sé kushteve
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tokésore ekzistuese dhe, si rrjedhojé, e
funksionalitetit aktual té tokés dhe gjendjes sé
miré mjedisore. Kujdes duhet treguar pér ruajtjen
dhe pérmirésimin e strukturés sé tokés, pér té

lejuar zhvillimin e njé sistemi rrénjor efektiv dhe
pér té maksimizuar pérdorimin e ujit dhe
ushgyesve.

Pronari: Astrit Kadilli

Pérdorimi i tokés: Pemétore

Vendndodhja: Bulgarec

GPS ref: 40°39'27” N 20°45'18” E

Thellésia e kampionit: 20 cm

Data: 19.06. 2010

Klasa e drenazhimit: M (mesatarisht e

Klasifikimi i tokés: E miré

drenazhuar miré)

Grupi i teksturés (mbi 1 m) Ranore Ekuilibruar A Lymore Argjilore Tjetér
Kushtet e vlagés E thaté Lagét Qullét
Kushtet sezonale té motit Thatésiré Lagéshti Ftohté Ngrohté Mesatare
Indikatorét vizualé té cilésisé sé Vlerésimi vizual VS
tokés 0 = kushte té kéqija Koeficienti Madhésia e VS
1 = kushte mesatare
2 = kushte té mira
Tekstura 1,5 X3 4,5
Struktura 2 X2 4
Poroziteti 2 x3 6
Ngjyra 1 x1 1
Numri dhe ngjyra e larave té tokés 2 X2 4
Krimbat e tokés (Numri = 5) 0 x3 0
Thellésia potenciale e rrénjéve (0.6- 1,5 x3 4.5
0.7 m)
Pellgjet sipérfagésore 2 X2 4
Koreja dhe mbulesa sipérfagésore 1,5 X2 3
Erozioni i tokés 2 x2 4
INDEKSI | CILESISE SE TOKES (shuma T madhésisé VS) 35
VLERESIMI | CILESISE SE TOKE INDEKSI | CILESISE SE TOKES
E kege >15
Mesatare 15-30
E miré >30

Tabela 2. Kartela e tokés — indikatorét vizualé pér vlierésimi e cilésisé sé tokés né pemétore

PERFUNDIME

Metoda e Vlerésimit vizual té tokés éshté njé
metodé e thjeshté, e shpejté, e liré dhe efektive
pér té vlerésuar dhe monitoruar cilésité e tokés
dhe pér té marré informacionin e duhur pér
menaxhimin e tokave té pemétoreve. Pérdorimi
késaj metode nuk kérkon ndonjé specializim ose
aftési té vecanté dhe mund té pérdoret kudo dhe
nga kushdo. Pér kété ajo mund dhe duhet té

434

pérdoret gjerésisht edhe né vendin toné, ku ka
véshtirési pér kryerjen e vlerésimeve sasiore
laboratoriké. Vlerésimet e kryera pér kushtet e
tokés treguan se pemeétorja e Dvoranit e marré
né studim, Indeksin e pérgjithshém té cilésisé sé
tokés e kishte 18, gé e vleréson até me kushte
tokésore mesatare. Ndérsa pemétorja e vlerésuar
né Bulgarec me Indeks té pérgjithshém cilésie 35,
kishte cilési toke té miré.

AKTET Vol. IV, Nr 3, 2011




Damo & Icka

LITERATURA

1. Houskova Beata (2004). Visual Assessment of
Soils. 2™ European Summer School on Soil Survey
, 12-16 June, JRC Ispra.

2. Houskova Beata (2006). Visual Assessment of
Soils. ESS 288 - 1.09, JRC - |Ispra.
eusoils.jrc.ec.europa.eu/events/...2006/Presentat
ions/15_Houskova_VSA.pdf

3. Mueller, L., Schindler, U., Mirschel, W.,
Shepherd, T.G., et al., (2010). Assessing the
productivity function of soils. A review.
Agronomy  for  Sustainable  Development,
Volume 30, Number 3, 601-614.

4. Shepherd, T.G. (2000). Visual Soil Assessment.
Volume 1. Field guide for cropping and pastoral
grazing on flat to rolling country. horizons.mw &
Landcare Research, Palmerston North.

5. Shepherd, T.G.,, Ross, C.W., Basher, LR,
Saggar, S. (2000). Visual soil assessment, Volume
2. Soil management guidelines for cropping and
pastoral grazing on flat to rolling country.
horizons.mw & Landcare Research, Palmerston
North.

6. Shepherd, T.G.; Jansse, H.J. (2000). Visual soil
assessment, Volume 3. Field guide for hill country
land uses. horizons.mw & Landcare Research,
Palmerston North.

7. Shepherd, T.G., Jansse, H.J., Bird, L.J. (2000).
Visual soil assessment, Volume 4. Soil
management guidelines for hill country land uses.
horizons.mw & Landcare Research, Palmerston
North.

8. Shepherd, T.G. 2003. Assessing soil quality
using Visual Soil Assessment. In: Tools for
nutrient and pollutant management: Applications
to agriculture and environmental quality.
Occasional Report No. 17. Fertilizer and Lime
Research Centre, Massey University, Palmerston
North. pp. 153-166.

9. Shepherd, T. G., Stagnari, F., Pisante, M. and
Benites, J. (2008). Visual Soil Assessment— Field
guide for orchards. FAO, Rome, ltaly.

10. Shepherd, T.G. (2009). Visual Soil Assessment
(VSA) Summary statement.
www.carbonfarming.org.nz/documents/VSASum
maryStatement.pdf

11. Vaderstad and Soil Management Initiative
(SMI). Visual Soil Assessment.
www.potato.org.uk/media_files/campaigns_kt/vs
a.pdf.

AKTET Vol. IV, Nr 3, 2011 435



AKTET
Journal of Institute Alb-Shkenca
Revisté Shkencore e Institutit Alb-Shkenca

ISSN 2073-2244
www.alb-shkenca.org
Copyright © Institute Alb-Shkenca

FUZZY LOGIC-BASED CONTROLLER DESIGN FOR CONTROL OF INDUCTION MACHINE
PROJEKTIMI | RREGULLATOREVE TE LOGJIKES FUZZY PER KONTROLLIN E MOTORIT
ASINKRON

AIDA SPAHIU*, PETRIKA MARANGO, GENCI SHARKO

Departamenti i Automatikés, Universiteti Politeknik i Tiranés, Sheshi “Néné Tereza”, Nr. 4, Tirané,
SWHQIPERI

Email: aida_spahiu@yahoo.com

AKTET IV, 3: 436 - 442, 2011

PERMBLEDHIJE

Logjika fuzzy ka njé interes né rritje né aplikimet industriale. Arsyet jané karakteristikat jolineare, pavarésia nga
pérpikéria e modelit, reduktimi i kohéve té punés dhe mirémbajtjes. Rregullatorét fuzzy té pérdorur né
transmisionet elektrike demonstrojné njé géndrueshméri té madhe né lidhje me ndryshimet parametrike dhe
shgetésimet e ngarkesés. Transmisionet industriale pérdorin rregullimin kaskadé PI, me njé lak kontrolli té rrymés,
gé rryma té mos kalojé vlerén kufi dhe té pérmirésohet sjellja dinamike e sistemit. Karakteristikat jolineare té
rregullatoréve fuzzy jané modeluar né ményré té pérshtatshme pér té pérftuar sjelljet e kontrollit né kaskadé duke
pérdorur njé lak té vetém té kontrollit. Né kété artikull jepen njé numér minimal rregullash dhe kriteresh bazuar né
konsiderata fizike, pér té pércaktuar pérftimet e hyrjes dhe daljes sé rregullatoréve fuzzy pa pérdorur procedurén
prové dhe gabim. Rezultatet e simulimeve tregojné efektivitetin e metodés sé pérdorur né projektimin e rregullatorit
fuzzy.

Fjalét gelés: motor asinkron, rregullatori fuzzy, rregullat fuzzy

SUMMARY

Fuzzy logic has met a growing interest in many industrial application. The attention toward this technique is due to
its nonlinear features, independence from an accurate system modeling, reduction of development and
maintenance time. In field of electric drives fuzzy logic-based controller (FLBC) are more robust when parameter
detuning and load disturbance occur. Industrial drives employ the cascaded Pl control with a subordinated current
control loop to make sure that the current does not exceed the admissible value and improve dynamic performance.
The nonlinear FLBC characteristics permit one to achieve the performance of the cascade control using only one
control loop. In this paper are proposed a minimum number of rules and the criteria, based on physical
considerations, to determine the input and output gains instead of using the trial and error procedure. Computer
simulations show the effectiveness of the proposed fuzzy-controller design method.

Key words: induction machine, fuzzy controller, fuzzy rules

1. HYRIE

Logjika fuzzy ka njé interes né rritje né aplikimet
industriale. Rregullatorét e bazuar né logjikén
fuzzy (FLBC) té aplikuar né transmisionet elektrike
demonstrojné njé géndrueshméri me té madhe
né lidhje me ndryshimet parametrike dhe
shgetésimet e ngarkesés krahasuar me

rregullatorét e tipit proporcional-integrues (Pl)
(1], [2], [3], [4].

FLBC kérkon té béjé sa mé miré njé operator
njerézor, té€ dy punojné né bazé té njohjes. Kjo
njohje bazohet né njé bashkési rregullash
linguistike pér logjikén fuzzy dhe né eksperiencén
njerézore pér njeriun [5], [6].
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Mir dhe té tjerét [1] kané propozuar njé FLBC té
afté té vlerésojé ndryshimet e rezistencés sé
statorit né njé transmision me kontroll té
drejtpérdrejté té momentit té motorit asinkron,
ku zgjedhja e faktoréve té shkallés dhe e
funksionit té anétarésisé  bazohet mbi
procedurén prové dhe gabim.

Shumé kérkues jané pérpjekur té rrisin
géndrueshmériné e FLBC duke pérdorur
mekanizmat e vetétarimit [2]. Midis parametrave
té ndjeshém té tarimit faktorét e shkallés kané
rol ky¢ né punén dhe qgéndrueshmériné e
sistemit, funksioni i tyre éshté i njéjté me até té
pérfitimeve né rregullatorét Pl [3]. Pér kété arsye
faktorét e shkallés duhet té pércaktohen me
pérpikéri né ményré qé pérdorimi i FLBC té keté
avantazh.

Né kété artikull  studiohet kontrolli i
transmisioneve elektrike me motor asinkron qé
ushgehen me tension dhe frekuencé té
ndryshueshme. Karakteristikat jolineare té FLBC
modelohen né ményré té pérshtatshme pér té
pérftuar sjelljet e kontrollit né kaskadé, duke
pérdorur njé lak té vetém kontrolli. Projektim i
pérshtatshém i FLBC, mbi bazén e gabimit dhe
ndryshimit té gabimit té variablit té kontrollit,
éshté né gjendje ta ¢ojé transmisionin né pikén e
punés, né kohé minimale dhe pa mbirregullim té
madh. Pér té arritur kété qéllim rryma e motorit
duhet té arrijé vlerén maksimale té pranuar dhe
ta mbajé sa mé shumé té jeté e mundur. Kjo
realizohet duke zgjedhur né ményré té
pérshtatshme faktorét e shkallés dhe rregullat e
FLBC. Skema e propozuar e kontrollit éshté e afté
té ndikojé né rregullimin e fluksit, shpejtésisé dhe
rrymés sé motorit asinkron, duke pérdorur dy
FLBC. Hyrjet e secilit rregullator jané gabimi dhe
ndryshimi i gabimit i variablit té kontrollit. Né
vazhdim propozohen kritere, bazuar mbi
konsiderata fizike, pér té pércaktuar pérftimet e
hyrjes dhe daljes sé rregullatoréve pa pérdorur
procedurén prové dhe gabim. Numri i rregullave
dhe funksioneve té anétarésisé éshté minimizuar,
pér té ulur koston.

Strategjité e pérdorura pér kontrollin jané shumé
fleksibile: ato aplikohen njésoj si né transmisionet

me rrymé té vazhduar, si né ato me rrymé
alternative.

2. PROJEKTIMI | FLBC ME DY HYRIE
Figura 1 paraget bllokskemén e transmisionit me
motor asinkron me dy FLBC me dy hyrje [4].
Hyrjet e rregullatoréve té fluksit dhe shpejtésisé
jané gabimi dhe ndryshimi i gabimit, daljet jané
derivatet e komponenteve té tensionit té
referimit té statorit sipas aksit d (Avgy(n)/AT)
dhe gq (Avsq(n)/AT). Daljet e rregullatoréve
integrohen pér té pérftuar, me ané té veprimit té
kontrollit té tipit  proporcional-integrues,
komponentet e referimit té tensionit té statorit.
Kéto tensione zbatohen né motor népérmjet
shndérruesit statik me kontroll vektorial
(PWM-VSI).
Variablat linguistiké té hyrjes dhe daljes té
rregullatoréve fuzzy zgjidhen si mé poshté:
1. gabimi e: negativ (N), zero(ZE), pozitiv (P) ;
2. ndryshimiigabimit Ae:
negativ ingopur (NSAT), negativimadh(NB),
negativivogél(NS), zero(ZE), pozitiv ivogél(PS),
pozitiv imadh (PB), pozitiv ingopur (PSAT);

Av
3. derivatiitensionit referues E:

negativimadh (NB), negativivogél(NS),
zero (ZE), pozitiv ivogél(PS),
pozitivimadh (PB) .

eG,

N ZE P
A Ae

NSAT | pB | PB | PB
NB\| zE | PB | PB
N|

NS NB PS PB
ZE NB ZE PB
PS NB NS PB
PB NB NB ZE

PSAT NB NB NB

Tabela 1. Rregullat e kontrollit

Universi i diskutimit i variablave fuzzy té hyrjes
dhe daljes normalizohet né [-1 1]. Pér té pérftuar
njé veprim kontrolli me té imét né aférsi té pikés
sé punés, me sa mé pak funksione anétarésie,
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adaptohet shpérndarja jouniforme e funksioneve
té anétarésisé, figurat 2, 3. Pra, minimizohet
puna llogaritése e rregullatorit: shérbejné vetém
21 rregulla, tabela 1. Funksionet e anétarésisé sé

daljes
uniformisht né universin e diskutimit, figura 4.
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Figura 1. Bllokskema e transmisionit asinkron me dy rregullatoré fuzzy

Zgjedhja e faktoréve té shkallés bazohet mbi
analizat e magnetizimit dhe léshimit t& motorit.
Né fillim zbatohet njé shkallé fluksi sa fluksi

nominal. Kur fluksi arrin vlerén nominale
zbatohet moment ngarkese nominal.
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Figura 2. Funksionet e anétarésisé sé gabimit.

Shqgyrtojmé tarimin e rregullatorit té shpejtésisé,
figura 5. Faktori i shkallés i gabimit G, zgjidhet
1/®,. Pra gabimi i normalizuar né hyrje

kufizohet midis +1. Dalja e rregullatorit varet
vetém nga hyrja Aey(n), kur vlera absolute e e,(n)
> g, si rezultat i zgjedhjes sé béré pér funksionet e
anétarésisé sé gabimit, figura 2. Né léshim kjo
kondité rezulton gjerésisht e kontrolluar sepse
parametri ‘a’ éshté zgjedhur i barabarté me 0.1.
Dalja e rregullatorit varet nga té dyja hyrjet e,(n)
dhe Aeg(n), kur |ew(n)| éshté mé e vogél se 'a’.

Kjo ndodh kur arrihet pika e punés dhe lejon té
mbahet shpejtésia +10% té n,,.

F
Figura 3. Funksionet e anétarésisé té ndryshimit
té gabimit.
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Figura 4. Funksionet e anétarésisé té daljes.

Zgjedhja e pérfitimit té hyrjes Gpe, bEhet mbi
konsiderata fizike. Ekuacioni elektromekanik i

J
—po, =T =T, i shkruar né
Np
sistemin e referimit d-g, njé heré i diskretizuar
pranohet né formén:
J (or(n+1)—oar(n) 3 Lzm, .

=—n, —i(N)igq(N)=T,
np AT 2 er s¢()sq() L
Ndryshimi maksimal i shpejtésisé gjaté njé
periode kampionimi (mostrimi) AT, pa ngarkesé
dhe me fluks nominal éshté:

motorit asinkron,

2. 2
Aol — 3 Lm|5¢nAT nP :max
(Dr __—ISq
I,
ku: isgn =Aen/Lm vlera nominale e i,
:Mmax

isq = 2isgn — vlera maksimale pér rrymén e aksit
qg. Aem(n) nén hipotezén e punés me referim té
shpejtésisé konstant, éshté:

Ae,(n)=e,(n)—e,(h—1)=—o(n)+o (h—1)=-Aw(n)

Faktori i shkallés i ndryshimit té gabimit té
shpejtésisé zgjidhet i barabarté me:
Gpe =—0.8/ Aw™
Pér té pasur puné me pérshpejtim maksimal, pra
me rrymé maksimale, Ae,(n) e normalizuar éshté
+0.8.
Pér té zgjedhur pérftimin e daljes G,, shkruajmé
ekuacionin e tensionit sipas aksit g:
. . . L
Veq :Ra(1+sTa)-|Sq +y0Ls - (igg —|S¢)+L—S7»roor
m
Vsgq =Rq(1+5T, )-isq +040Ls - (isg —isp) +Lsispy

Duke supozuar gé kompensojmé

+0y0Ls - (isq —isy) pérftohet:

Vg =Ra(l+5T,)-isq +Lsisy0r

&

Figura 6. Bllokskema e FLBC té fluksit.

Derivati diskret i tensionit vy, i afté t& mbajé
rrymeén is; konstante, pér igy =isy, Eshtér

ﬂzL i Ay

AT SSAT
Llogaritim daljen e rregullatorit, e afté té
garantojé pérshpejtim maksimal gjaté |éshimit té
makinés, duke kombinuar (2) dhe (7):

max 2.2 2
AVsq —Li A(L)Fnax _ 3 LSLmISd)nrl]P‘imax

AT SnTAT T g, Bl

Supozojmé gé FLBC i shpejtésisé éshté né gjendje

té mbajé rrymén i, konstante sa gy (Mbi bazé
té rregullave dhe funksioneve té anétarésisé
llogaritim daljen e normalizuar té rregullatorit
fuzzy gjaté léshimit. Kjo dalje éshté 0.133. Si
pasojé pérftojmé:
2:2 2
3 LsLm|s¢nnp max
—_—i =G, -0.133
2 .”_r sq ow

(5)
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Nga (9) pérftojmé G, i afté t& mbajé rrymén

L __.max .,
isq =konst =igg

2.2 2
1 3 LsLmlsd)nnp imax

°©" 01332 J,

referenca Tyt [Frezullaa . i
fldesit e F]J.;-:Is.t ' N e
L]
=
referancyd e [Fregullata
il Rl i 5
= hpejtes i _._I:I » ﬂpeﬁsre -:Elﬂt* dq —Pmrp pa |
ahr Wil e
o
U ™ i
& LatiaTur day h
SRRl -
FLON | bt |
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Figura 7. Bllokskema e transmisionit me rregullatoré PI.
Rregullatori éshté né gjendje té mbajé rrymén 12
. .max . .. . . ) =PI
isq =konst=ig;” sepse gabimi i normalizuar i L —
shpejtésisé béhet pozitiv dhe mé i madh se @’. B f'
Funksioni i vetém i aktivizuar i anétarésisé &shté 5o
‘P’ me shkallé aktivizimi njé. Lévizim gjaté kolonés B o / Fuzzy
sé treté té tabelés 1, derisa gabimi i normalizuar i ,g ’ lll
shpejtésisé nuk do té jeté mé i vogél se ‘a’, figura " 04
2. Ndryshimi i gabimit té normalizuar té !’/
024
shpejtésisé,  Ae,(nN)Gpeg = 0.8A0, (n)/Aci™, :
éshté zero né momentin e aplikimit té momentit " 0z 04 0.4 0. 1
ohas

dhe aktivizon funksionin e anétarésisé ‘ZE’ me
shkallé vértetésie njé. Né kété piké rregullatori
rrit tensionin vy, mbi motor, duke rritur rrymén
isq- Duke u nisur nga kutia (‘P’; 'ZE’) spostohemi
(zhvendosemi) poshté gjaté kolonés sé treté té
tabelés 1. Kur Aew(n)GAem béhet ‘PB’ rryma
éshté prané vlerés kufi, dhe tensioni v, nuk rritet
mé. Nése aktivizohet funksioni ‘PSAT’ tensioni v,
zvogélohet pér ta risjellé rrymén i, nén vlerén

isq - Pra rryma kufizohet né vlerén e pranuar
igg‘ax gjaté proceseve kalimtare dhe pika e punés

arrihet né kohé minimale.

Figura 8. Sjellja e fluksit té rotorit

Rregullat e kolonés gendrore aktivizohen né
konditat e regjimit té vendosur.

Nése aplikohet njé shkallé negative shpejtésie,
rregullat aktive jané ato té kolonés sé paré.
Zgjedhja e parametrit ‘@’ pércakton sjelljen e
transmisionit né aférsi té pikés sé punés: nése
sistemi do té jeté “shumé i ngadalshém” duhet té
zvogélohet ‘a’, nése sistemi do té jeté “nervoz”
duhet té rritet ‘a’. Kemi zgjedhur a=0.1; pra
vlerat midis 0.05 dhe 0.15 japin rezultate té
pranueshme.
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Figura 9. Sjellja e rrymés ig.

Projektimi i rregullatorit fuzzy té fluksit, figura 6,
parashikon zgjedhjen e dy faktoréve té shkallés té
hyrjes dhe njé té daljes. Faktori i shkallés i
gabimit té fluksit zgjidhet i barabarté me 1/i54Jn .

Pra gabimi i normalizuar i fluksit kufizohet né [-

11]. Relacioni midis rrymave igge gy,
L
A, =—"j =L iy, njé heré i diskretizuar
r 1+sT, sd m's¢ )
béhet:
Aigy(n)
iign)=ige(n)+T, ———
sd( ) s¢( ) r AT

Ndryshimi maksimal i rrymés i5¢ gjaté periodés
sé kampionimit AT éshté:

AT
Ajmax :_(imax —i(n )
s T, sd s¢()
ku: ig X =2iggp, -
Nén hipotezén e punés me fluks referimi

konstant sa nominali (i;b :is¢n), Aey, jepet:

AE¢ (n) = e¢(n) - E¢ (n - 1) = —is¢ (n) + IS(I) (I’l - 1) = _Aisd) (n)

Zgjedhim  pérftimin GAe¢ variabél dhe té
barabarté me
_ smax
G _—O.S/Als ;
Pér té zgjedhur faktorin e shkallés sé daljes Go¢,
shkruajmé ekuacionin e tensionit té aksit d:

R oT Ts? +(T, +T, s +1
sd = s 1+Ts

Jisd — (Dd)GLSisq

Duke supozuar &€ kompensojmé —yGLig,
ekuacionin (14) rishkruhet:

(1+Tsvgy =R, (cTsTrsz +(T, +Tr)s+1)-isd
Nga (15) llogaritet derivati i vy4 pér té mbajtur iy
konstante:
. t
pv g = 1sisd o T
Tr
Derivati i vs arrin vlerén maksimale pér t=0.
Njésoj si pér rregullatorin e shpejtésisé llogaritim
daljen e normalizuar té rregullatorit té fluksit.
Nga ekuacioni (16) pérftohet:

(%jmax = ﬂ =Gy +0.133
AT T
Nga (17) pércaktojmé:
1 Rgigg
70133 T,

Funksionet e anétarésisé dhe rregullat jané té
njéjta pér té dy rregullatorét fuzzy.

3. REZULTATET E SIMULIMEVE

Simulimet jané kryer pér kondita té ndryshme
pune. Né kohén t = 0 s zbatohet njélgp\kallé e
fluksit sa fluksi nominal, dhe né t = 0.4 s zbatohet
momenti nominal. Parametrat e motorit asinkron
jepen né tabelén 2.

(12)
Pr=7.5 kW n,=2
l,=16.5 A J=0.062 kg m’
V, =380V R,=0.728Q
w,=314 rad/s R,=0.706 Q
T,=50.4 Nm L, =0.0996 H
f,=50 Hz L, =0.0996 H
Ara= 0.915Wb L,=0.0969H,

TO7

Tabela 2. Té dhénat e motorit asinkron

Rezultatet e pérftuara duke pérdorur
rregullatorét fuzzy jané krahasuar me ato té
nxjerra duke pérdorur dy rregullatoré PI, figura 7.
Parametrat e rregullatorit Pl té fluksit zgjidhen:
kpn =3.04V/A, ki) =22.2V/(As), dhe té
rregullatorit té shpejtésisé kp, = 0.083\/152,l

ki, =14/07V . Kéto zgjedhje jané béré pér té
mbajtur rrymat igq e is; nén dyfishin e vlerés
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nominale. Né figurat 8, 9, 10, 11 jepen krahasimi i
rezultateve té simulimeve me rregullatorét fuzzy
dhe rregullatoré PI.

Rregullatori fuzzy i fluksit garanton njé pérgjigje
mé té miré té sistemit krahasuar me até PI, figura
8.

Shpejtésia arrin shumé mé shpejt né pikén e
punés ndérsa rryma éshté e detyruar té
barazohet me rrymén kufi derisa gabimi i
shpejtésisé nuk zvogélohet nén 10% té
shpejtésisé nominale. Si mbirregullimi, ashtu dhe
gabimi i gjeneruar i shpejtésisé nga zbatimi i
momentit nominal jané minimal kur pérdoret
rregullatori fuzzy, figura 10.

I
(5]

-

Fusay __f(ﬁ,‘\ —
f B
[

K ]
kohas

b
o

shpe fizia e rotorit, njr.
b =2
" -3
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Figura 10. Sjellja e shpejtésisé sé rotorit
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Figura 11. Sjellja e rrymés i,

Rrymat jané té kufizuara dhe nuk kalojné kufijté e
VvEéné pér té dy rregullatorét fuzzy dhe PI, figurat
9, 11. Pérgjigiet e rrymés kur pérdoren
rregullatorét fuzzy jané té shpejta duke lejuar
transmisionin té ndjeké shpejt ndryshimet e pikés
sé punés dhe té momentit té ngarkesés.

4. KONSIDERATA MBI PERDORIMIN E FLBC ME
DY HYRIE

—Teknika e propozuar e projektimit garanton njé
sjellie mé té miré té transmisionit né krahasim
me até me rregullatoré PI.

—Kriteret e paraqgitura aplikohen né tarimin e
rregullatoréve fuzzy pér ¢do transmision elektrik
me tension dhe frekuencé té ndryshueshme.
—Numri dhe pozicioni i funksioneve té
anétarésisé, faktorét e shkallés té hyrjes dhe
daljes vendosen né bazé té konsideratave fizike,
pa shtuar njé lak kontrolli té dedikuar.
—Reduktimi i rregullave né 21 e bén té thjeshté
realizimin e rregullatoréve.
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SUMMARY

In this paper wireless meshed access network topologies in regard to the requirements of Internet providers to
deliver the same real-time broadband services to mobile users as to wired Internet users are discussed. In order to
thoroughly investigate the idea of the wireless meshed access network topologies a new signaling protocol for QoS
provisioning to mobile users for partially-meshed access network is proposed and evaluated. In addition, the impact
of the proposed protocol on traffic distribution over the links of the access network is analyzed. Simulation results,
in terms of RSVP signalling delay and the maximum allowed delay for QoS provisioning, show that the proposed
protocol leads to improvements for meshed access networks in comparison to similar existing protocols.
Furthermore performance analyses show that meshed access network topologies, combined with an appropriate
protocol, are very convenient for controlling the distribution of traffic over the links of the access network.

Key words: Meshed networks, Protocols, QoS, Mobile Hosts, Traffic distribution

1. INTRODUCTION

During the last fifteen years we have seen a rapid
growth of the two main communication
technologies Internet and mobile
communications. A further growth of these
technologies is continuing, particularly towards
real-time multimedia and non-multimedia service
provisioning. Furthermore, trends are clearly
indicating the integration of mobile
communications and Internet technologies. Now
mobile users are interested to get the same
services on mobile terminals as on fixed
terminals. These services require both QoS
(Quality of Service) and mobility support. Since
existing Internet QoS mechanisms do not
consider mobile environments and on the other
hand, Mobile IP does not provide QoS, several
new solutions addressing QoS provision to mobile
users have been proposed [5], [2]. However,
none of them considers meshed access network
architectures. Hence, in this paper the wireless
meshed access networks topologies are

discussed. In order to thoroughly investigate the
proposed concept of the wireless meshed access
network a new signaling protocol for QoS
provisioning to mobile users for partially-meshed
access network is proposed and evaluated.
Furthermore, the suitability of the meshed access
network  topologies for controlling the
distribution of traffic load over the links of the
access network is investigated.

In the next section, the proposed protocol is
explained. In Section 3 the simulation
environment is given. Performance evaluation is
presented in Section 4. Conclusions of the paper
are given in the last section.

2. PROTOCOL DESRIPTION

The proposed protocol is based on an existing
Mobile IP and RSVP interworking scheme known
as flow transparency (FT) protocol [2] and can be
considered as it's complimentary for meshed
access network topologies. The basic idea of this
proposal is to use the previous access router(s) as
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a nearest common router (NCR) for the old and
the new added flow paths. Two new RSVP [1]
messages: PathState_discovery and PathState
reply, to optimise the use of already reserved
resources, are added. As far as MIPv6 [3] is
concerned, for address mismatch avoidance, the
proposal given in [2] is adopted. Due to space
limit it is considered only the case when mobile
host (MH) is a receiver in a wireless access
network, whereas the correspondent host (CH) is
a sender in the fixed access network.

¥

M - Makae Hal | - :':H A Pl gy
EH- By s —_ (R S
MR- Mo R o— ]

Figure 1: Proposed protocol, handover procedure

When the mobile host acts only as a receiver the
mobility information, which contains the home
address and the CoA (care of address) of the MH,
is carried in the PathReq message. When the
access RSVP router receives the PathReq
message from MH, it checks first if it is the DNCR
(Downlink NCR), by comparing the MH’s home
address with the existing one in the path state
information. The following two cases may be
considered:

1. If the new access router is not a DNCR, then
the router sends a PathState_discovery message,
containing the flow address, to all adjacent
routers. All routers that receive this message with
reply with the PathState_reply message for the
indicated flow, which besides other needed
information contains a one-bit flag to indicate
whether the router has already a related path-
state.

1.a. If two or more adjacent routers have a path-
state, than the access router selects the next hop
router, based on the routing table, and forwards
the PathReq message (Figure 1). Upon receiving
the PathReq message, the selected router will
respond with a Path message towards the MH’s
new CoA and will also send a PathTear message
to the old MH’s CoA to trigger the release of the
old reserved resources. After receiving the Path
message the MH sends Resv message to reserve
resources along the new path.

1.b. If none of the adjacent routers has a path-
state then the access router selects the next hop
router, and sends the PathReq message to that
router. The selected router will forward the
PathReq message to the next hop router. Each
next hop router will check for being a DNCR. If it
is, it will reply with a Path message towards MH
CoA, if it is not, it will forward the PathReq
message to the next hop router.

2. If the new access router is a DNCR, then the
protocol procedures are the same as in the
existing protocol [2].

EH—Emesmreiry hasl EH {::' E ha O
HA— Hare Pgerl

AR~ Arreox Amder

MH— Ml Hel L] 1

- H-Ihél st 1y (‘i_“

O_Ih{_é} el én‘lh 0 L 11}

Figure 2: Network Topology 1

3. SIMULATION ENVIRONMENT

The basic topology of the simulated network
Topology 1 (Figure 2) is hierarchical with the
lowest level being meshed. Nodes 1 to 8 are
access routers and | assume that each router is
responsible for one wireless subnetwork. Nodes
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9 to 14 are intermediate routers in the access
network, whereas node 15 is the gateway to the
core network. In the core network only the CH
and the home agent (HA) are shown. Links a are
used to connect mobile nodes to access routers
and they are assigned a constant delay of 0.05ms
and a constant capacity of 2 Mb/s. Links between
the access routers are denoted with b and they
have a delay of 0.1ms. All other links in the access
network, denoted with c, have a delay of 1ms. To
the links d, in the core network, a delay of 20 ms
is assigned. It is assumed that the MH is moving
in the pattern 1-2-3-4-5-6-7-8, (which is typical
for the case when a MH moves along a corridor
or a highway), and handover occurs every 10
seconds

012 0 RV P signaling defay -
propased Protocal
011§D eng

- b b O rrageirrurnaliowed delay
e R A fior QoS pravisioning -
T T t proposed Protacol
a ' ' + RSV P signaling delay -

L FT Fratacal

=
[
[

o rresirurnalo ed delay
for QoS provisioning -
FT Frotocol

=

203 4 5 B T 8
IDof Access Router

a) Access network congestion in Topology 1

012 2 RSP signaling delay -
Froposed Frotocol
LUl o S S
008 4omoemimeeeaecd - I o rrirurn allow ed delay
w for QoS provisioning -
o111 S S Froposed Protocol
b + RV P signaling delay -
004 4----- L LRREES FT Frotocol
002 3 Gé 3 e $ ¥ rresirrurm allowe ed delay
0 for QoS provisioning -

o T T FT Fratocal
2 3 4 58 B T 8
IDof Access Router
b) Core network congestion in Topology 1
Figure 3: Proposed and FT Protocol, Topology 1

By assigning different capacities to the links, |
have simulated two network congestion

scenarios. In scenario 1, the access network is
assumed to be congested, by assigning a capacity
of 2 Mb/s to the links in the access network and
10 Mb/s to the links in the core network. In the
second scenario, congestion is assumed in the
core network by assigning a capacity of 2 Mb/s to
the links d and a capacity of 10 Mb/s to the links
b andc.

Two types of traffic were simulated: the real-time
traffic transmitted from the CH to the MH and
background traffic. Traffic from the CH to the
MH is a 500 kb/s Poisson with constant packet
size 500 bytes. Therefore, a bandwidth of 500
kbit/s is reserved from the CH to MH. The
background traffic consists of 8x64 kb/s streams
transmitted from the CH to the access routers.
This traffic is also Poisson with a constant packet
size.

In order to demonstrate some of the features of
the proposed protocol, | have also simulated two
existing similar protocols [2] and [5].

4. PERFORMANCE ANALYSES

The RSVP signalling delay and the maximum
allowed delay for QoS provisioning have been
taken as performance metrics for the simulated
protocols. The RSVP signalling delay is defined as
the amount of time elapsed since a MH acquires
a new CoA until resources in the new added path
are reserved. The maximum allowed delay for
QoS provisioning is defined as the time from the
instant when the BU (binding update) is sent to
the CH until the first packet with the new CoA
arrives at the NCR.

As the proposed protocol highly outperforms
[4] the conventional protocol, | will concentrate
only in comparing the proposed protocol to the
FT protocol. The simulation results (Figure 3),
show that for all congestion scenarios the
proposed protocol results in lower RSVP delays
except during the handover from subnetwork 4
to subnetwork 5. This can be explained due to
the fact that in this case the NCR is node 15
(gateway) and the path-state discovery
procedure applied in proposed protocol
(PathState_req and PathState-reply messages)
results in longer delays. From the plots it can be
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seen that the minimum allowed delay for QoS
provisioning is longer (better performance) in the
case of the proposed protocol, because the NCR
is located closer to the MN than in the case of FT
protocol.

In order to show some additional features of the
proposed protocol and of the meshed access
network topologies, | have farther investigated
the traffic distribution over the links of the access
network for two different access network
topologies.
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Figure 4: Traffic load distribution in Topology 1

Figure 4 shows the traffic distribution on
different links of the Topology 1, assuming
background traffic load of 8x(2x64 kbit/s) and
500 kbit/s real-time traffic load from CH to MH.
Initially MH is located in the subnetwork 1, and
then it moves along the subnetworks 1-2-3-4-5-6-
7-8, at time intervals of 10s. Curves on the upper
part of the figures 4a, 4b, and 4c, show the total
traffic, whereas curves on the bottom show the
background traffic. As it can be seen from the
Figure 4 traffic always flows along the reserved
path 15-13-9-1, as long the MH moves within the
subnetworks on the left of the Figure 2 with
access routers meshed. When MH moves from
subnetwork 4 to subnetwork 5 (at time instant of
40 s), then traffic flows along the reserved path
15-14-11-5, as long as MH moves within the
subnetworks on the right side of the Figure 2. For
example total traffic load on the link between
nodes 9 and 1 is 500 kbit/s+128 kbit/s=628 kbit/s.
The 500 kbit/s due to traffic from CH to MH and
128 kbit/s is the background traffic destined to
access router 1.
R
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Figure 5: Network Topology 2

Along all other links flows only background
traffic. This shows the specific characteristic of
the proposed protocol that traffic load on the
links that connect initial access router of the MH
to NCR and other routers on the network
hierarchy until to the gateway remains constant
as long as MH moves between access routers
that form a meshed access network. This feature
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gives the possibility to control the distribution of
the traffic load on the access network, which is
important for  network  planning and
dimensioning.
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Figure 6: Traffic distribution for Topology 2

In its most complex form, a meshed access
network could work like a peer-to-peer network,
where access routers both send their own traffic
and forward traffic on for other access routers. In
its simplest form, shown in Figure 5 (Topology 2),
access routers are connected in a ring. In the
WLAN environment, for example, instead of
moving traffic from a MH to a wireless Access
Point (AP) to a wired network, such a mesh
network moves traffic from AP to AP, depending
on availability, and then eventually onto a wired
network, and vice versa. In the given example,
the MH is initially located in subnetwork 1, and

then moves along subnetworks 1-2-3-4-5-6-7-8
after staying 10s in each of them.

Assuming a traffic load of 8x(2x64 kbit/s)+500
kbit/s=1524 kbit/s, Figure 6 shows the traffic load
distribution on the different links of the access
network of Topology 2. Analyzing the plot in
Figure 6, one may observe that the total traffic
load on the link between access routers 1 and 2 is
500 kbit/s+(2x128 kbit/s)=756 kbit/s. The 500
kbit/s is the real-time traffic transmitted from CH
to MH, whereas 2x128 kbit/s is the background
traffic destined to access routers 2 and 3.
Because the background traffic destined to
access router 4 is transmitted via direct link
between access routers 1 and 4, the traffic load
on the link between access routers 3 and 4 is
loaded only with real-time traffic transmitted
from CH to MH. Therefore, the most loaded link,
as it is expected, is the link between access
routers 1 and 2, since it has to carry the traffic
transmitted from CH to MH and the background
traffic destined to access routers 2 and 3. When
MH moves within the subnetworks on the right
part of Topology 2, the most loaded link is the
one between access routers 5 and 6.

5. CONCLUSION
In this paper the wireless meshed access
networks topologies are discussed. In order to
thoroughly investigate the proposed concept of
the wireless meshed access network a new
signaling protocol for QoS provisioning to mobile
users for partially-meshed access network is
proposed and evaluated. The proposed protocol
is based on an existing flow transparency Mobile
IP and RSVP interworking scheme and can be
considered as it's complimentary for meshed
access network topologies. The basic idea of the
proposal is to use previous access router(s) as a
NCR for the old and the new added flow paths.
The simulation results, in terms of RSVP
signalling delay and the maximum allowed delay
for QoS provisioning, show that the proposed
protocol leads to improvements for meshed
access networks in comparison to existing
protocols. Furthermore performance analyses
show that meshed access network topologies,
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combined with an appropriate protocol, are very
convenient for controlling the distribution of
traffic over the links of the access network.
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PERMBLEDHIJE

Pér studimin e zgjidhjeve konstruktive sa mé optimale té mobileve, kemi studiuar rezistencén e aksesoréve
montues, duke pérgatitur disa mostra epruvetash té lidhura me disa nga aksesorét mé té pérdorshém. Jané marré
shtaté tipa aksesorésh montues me té cilét jané lidhur mostrat, té shénuara me numra. Vérehet se rezistencé mé té
larté paraget lidhja me vida me gjatési 50 mm. Rezultate té mira pér sa i pérket rezistencés dhe deformimit paraget
aksesori me mbivénie me vidé plastike, ku forcat e thyerjes arrijné né 46 daN dhe deformimi 40 mm. Nga kéto vlera,
ky aksesor duhet pérdorur gjerésisht né prodhimin e mobilieve. Vlera mé té vogla té rezistencés japin aksesorét nr 5
me skuadér plastike (21 daN), gé gjaté provave u képutén né mes, pérpara se té ndodhte shkulja e vidave nga
pllakat e zdrukthit. Aksesoré té tillg, jané pothuajse té pagmontueshém.

Fjalé gelés: aksesor, mobilie, pllaké zdrukthi, vida, rezistencé.

SUMMARY

We have studied the resistance of the fitter accessories, for the rational choosing and usage of them, preparing
some samples fastened with most used accessories from the furniture industry in our country. For the execution of
experiments, we used seven types of accessories with which are fastened the samples, marked with numbers.
Analyzing the results of the experiments it is noticed a higher resistance of the screw connection with the length 50
mm. Regarding the resistance and the deformation, good results presents the no.6 accessory with the superpose of
the plastic screw, where the demolition forces arrives till 46 daN and the deformation 40 mm. Seeing these values,
this accessory should be used widely in the furniture production. Smaller values of resistance are noticed at
accessory no. 5 with plastic section (21 daN), that are broken before removing of the screw from the particle board.
These accessories are almost demountable.

Key words: accessories, furniture, particle board, screw, resistance.

HYRIJE aksesorésh, si pér lidhjen e komplekseve

Kohét e fundit, né prodhimin e mobilieve éshté
futur gjerésisht pérdorimi i pllakave té zdrukthit
té melaminuar, i pllakave té fibrés me dendési
mesatare MDF, i xhamit, i materialeve plastike,
metalike et;j.

Kjo teknologji e re e prodhimit té& mobilieve, solli
nga ana e saj pérdorimin e njé numri té madh

ndérmjet tyre, ashtu dhe pér montimin e pjeséve
|évizése té mobilies.

Aksesorét pérdoren pér bashkimin ose mbajtjen e
pjeséve njéra me tjetrén né ményré té lévizshme
(menteshat), pér ndalimin ose fiksimin e pjeséve
(ndaluesit e kapakéve, shulat, bravat etj.), pér
mbajtjen e pjeséve njéra me tjetrén né ményré té
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palévizshme (fikse ose té ¢montueshme), pér
kapjen e pjeséve qé hapen e mbyllen (doréza) et;j.
[1.f.12]

Né pérgjithési aksesorét prodhohen prej metali
ose plastmase, por pjesét e jashtme mund té
pérgatiten edhe prej drurésh fletoré té forté,
xhami, fajance, qeramike et;j.

Qéllimi i kétij studimi éshté té njihen mé miré
prodhuesit e mobilieve me teknikat e reja té
lidhjeve né industriné e drurit dhe té mobilieve,
me tipat e ndryshme té aksesoréve qé pérdoren,
si dhe me kriteret e zgjedhjes sé tyre pér t'u
pérdorur mé me efektivitet né prodhimin e
mobilieve.

Zhvillimi  dhe pérmirésimi i métejshém i
proceseve teknologjike, rritia e shkallés sé
mekanizimit té fazave té procesit teknologjik, té
¢ojné né pérdorimin sa mé racional dhe té ploté
té materialit drunor, por dhe té aksesoréve aq té
nevojshém pér prodhimin e mobilieve.

MATERIALI DHE METODA

Pér studimin e zgjidhjeve konstruktive optimale
té mobilieve té prodhuara me pllaka zdrukthi té
melaminuara kemi studiuar rezistencén e
aksesoréve montues, duke pérgatitur disa mostra
epruvetash té lidhura me aksesorét mé té
pérdorshém nga industria e mobilieve né vendin
toné.

Mostrat e provave jané pérgatitur né pérshtatje
me standardin 1SO/Tc (Komiteti Teknik i
Organizatés Botérore té Standardizimit). [2. f. 9]
Mostrat e provave jané pérbéré nga dy elemente,
me gjerési 100 mm dhe trashési 18 mm, té
pérbéra nga pllaka zdrukthi té melaminuara. Té
dy elementet jané lidhur né kénd me aksesoré té
ndryshém. Pér ¢cdo aksesor jané pérgatitur nga
pesé mostra. Njéra pjesé e mostrés fiksohet mbi
bankén e makinés sé provave (té cilén e disponon
laboratori i teknologjisé sé drurit né Fakultetin e
Shkencave Pyjore), kurse né elementin e liré té
saj ushtrohet forca F nga pistoni i cilindrit
hidraulik né distancé 100 mm nga elementi i
fiksuar (Fig. 1)

m-@%.txhl (= o "y ﬁ
Figura 1 Provat pér pércaktimin e rezistencés sé
aksesoréve montues té mobilieve

Pér kryerjen e provave kemi marré shtaté tipa
aksesorésh montues me té cilat jané lidhur
mostrat, té shénuara me numra.

Nr. 1, mostrat e lidhura me vida me gjatési 50
mm. Eshté njé lidhje qé pérdoret shpesh nga
prodhuesit e vegjél té mobilieve. Mund té
konsiderohet lidhje e pagmontueshme, sidomos
kur pérdoret né pllakat e zdrukthit. [3. f. 5]

Nr. 2, mostrat e lidhura me aksesoré tip bulon me
dado. Eshté njé lidhje, qé po futet né pérdorim
vitet e fundit dhe aplikohet nga firmat e médha
té prodhimit t& mobilieve. Eshté lidhje e
¢montueshme.

Nr. 3, mostra té lidhura me skuadra té thjeshta
metalike. Pérdoret shumé nga prodhuesit e vegjél
té mobilieve.

Nr. 4, mostra té lidhura me aksesoré tip me
eksentrik. Eshté futur kohét e fundit né vendin
toné dhe éshté lidhje e gmontueshme.

Nr. 5, mostrat e lidhura me aksesoré plastiké né
formé skuadre. Eshté model i ri i futur kohét e
fundit. [4. f. 2.48]

Nr. 6, mostrat e lidhura me aksesoré plastiké dhe
metaliké me mbivénie me vidé gé montohen né
pllakat me nga dy vida druri dhe ku vida gendrore
siguron lidhjen midis dy pjeséve té aksesorit.

Nr. 7, mostrat e lidhura me aksesoré me
mbivénie me vidé. Eshté e ngjashme me lidhjen
nr. 6, por gé nuk ka pjesé metalike.

Provat e rezistencés jané kryer me shtaté serité e
mostrave té pérgatitur nga pllakat e zdrukthit tip
Shellman té cilat i jané nénshtruar veprimit té
forcés F, deri né shkatérrimin e tyre.
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REZULTATET DHE DISKUTIMI

Rezultatet e provave té kryera né ményré té
pérmbledhur, duke marré mesataren e tyre
tregohen né Tabelén 1, kurse natyra e thyerjeve
té mostrave, duke vené né dukje pikén mé té
dobét té lidhjes tregohet né Tabelén 2.

Aksesori Forca F (daN) Deformimi (mm)

1 52 46

44 39

38 38

21 27

46 40

2
3
4 30 32
5
6
7

42 36

Tabela 1.

Aksesori Pérshkrimi

Thyerje e pllakés sé zdrukthit. Né
ndonjé rast dhe képutje té vidés
lidhése. Rezistencé té larté né
krahasim me aksesorét e tjeré.

Thyerje e pllakés sé zdrukthit né
formén e shkuljes sé shtresave té
zdrukthave. Vérehet njé shformim i
bulonit té bashkimit.

Shkulje té vidave nga pllaka, né disa
3 raste sé bashku me shkuljen e
shtresave té pllakés

Thyerje té aksesorit shogéruar dhe
me shkuljen e vidave nga pllaka e
zdrukthit. Rezistencé e dobét e
aksesorit.

Thyerje té aksesorit né mes, pérpara
5 se té béhet shkulja e vidave.
Rezistencé mjaft e dobét e aksesorit.

Shkulje té vidave sé bashku me
shqitjen e shtresave té pllakés sé
zdrukthit. Aksesori nuk péson asnjé
deformim.

Shkulja e vidave sé bashku me
shqgitjen e shtresave té pllakés sé
zdrukthit. Aksesori nuk péson asnjé
deformim.

Tabela 2.

Duke paré se elasticiteti i ¢do aksesori, me té cilét
jané lidhur mostrat éshté i ndryshém, atéheré
disa aksesoré absorbojné ngarkesa shumé té
médha dhe deformohen shumé, té tjerét
pranojné té njéjtén ngarkesé me njé deformim té
vogél.

Duke analizuar rezultatet e provave vérehet se
rezistencé mé té larté paraqet lidhja me vida me
gjatési 50 mm. Kjo tip lidhjeje pérdoret shpesh
nga prodhuesit e vegjél té mobilieve, gé pérdorin
si léndé té paré pllakén e zdrukthit té
melaminuar. Por e meta e késaj lidhjeje éshté se
ajo éshté pothuajse fikse, pasi nuk mund té
montohet dhe gmontohet disa heré mobilia, duke
vidhosur dhe zhvidhosur vidat, pasi lidhja do té
dobésohej shumé.

Rezultate té mira pér sa i pérket rezistencés dhe
deformimit paraget aksesori nr .6, me mbivénie
me vidé plastike, ku forcat e thyerjes arrijné deri
né 46 daN dhe deformimi 40 mm. Duke paré kéto
vlera, ky aksesor duhet pérdorur gjerésisht né
prodhimin e mobilieve. Pérve¢ késaj ka ané
pozitive gé montohet dhe ¢gmontohet me lehtési.
Edhe aksesori nr 2 me bulon dhe dado paraget
vlera té larta té rezistencés 44 daN. Si aksesor
éshté pothuajse i fshehur, pasi duket vetém koka
e vidés shtrénguese, por kérkon saktési té larté
né montim. Pérdoret shumé né fabrikat e médha
té prodhimit té mobilieve, ku dhe saktésia e
prodhimit éshté mé e larté né krahasim me
prodhuesit individualé té mobilieve.

Vlera mé té vogla té rezistencés japin aksesorét
nr 5 me skuadér plastike (21 daN), té cilét gjaté
provave u képutén né mes, pérpara se té
ndodhte shkulja e vidave nga pllakat e zdrukthit.
Aksesoré té tillée, jané pothuajse té
pacmontueshém dhe mund té pérdoren vetém
pér skelete té vogla mobiliesh. Kané avantazhin e
lehtésisé sé montimit, por nuk duhet té pérdoren
pér mobilie té médha qé i nénshtrohen
ngarkesave té médha gjaté pérdorimit.

Edhe aksesorét montues me eksentrik nuk
paraqgesin vlera té médha té rezistencés (30 daN),
ku gjaté ushtrimit té forcave ato pésuan ku
képutje e ku shkulje té vidave nga pllakat e
zdrukthit. Edhe kéto duhet té pérdoren né
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skelete mobiliesh té vogla. Jané té ¢montueshme
dhe montohen me lehtési.

Nga studimi i problemit té aksesoréve né
prodhimin e mobilieve dalin kéto pérfundime:
—Teknologjia e re e prodhimit t&€ mobilieve me
pllaka zdrukthi t& melaminuara solli, nga ana e
saj, pérdorimin e njé numri té€ madh aksesorésh
té cilét duhet té studiohen pér njé zgjedhje mé té
miré té tyre.

—Né praktiké duhet té pérdoren mé shumé
aksesoré gé sigurojné ¢montimin e mobilieve,
pasi mobiliet e ¢montueshme kané avantazhin
kryesor té mundésisé sé fabrikimit té pjeséve mé
vete, lehtési né transport etj. [5. f. 15]

—Lidhja me vida ose me aksesoré tip skuadér
metalike, té pérdoren né rastin ku mundésité e
lejojné & mobiliet té prodhohen té
pagmontueshme dhe kur e lejojné kushtet e
transportit.

— Aksesorét me mbivénie me vidé, me material
plastik dhe metalik, duke gené se japin vlera té
larta té rezistencave, té pérdoren mé shumé si
nga prodhuesit e vegjél, ashtu dhe nga
prodhuesit e médhenj té mobilieve.

— Aksesorét me skuadér plastike kané vlera té
uléta té rezistencés, prandaj ato nuk duhet té
pérdoren né prodhimin e mobilieve me
pérjashtim té rasteve té prodhimit té mobilieve
té vogla. Edhe aksesorét me eksentrik duhet té
pérdoren né rastet e prodhimit t& mobilieve me
pérmasa té vogla.
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PERMBLEDHIJE

Brenda kuadrit té klimés normale té njé rajoni ekzistojné edhe raste ekstreme. Té tilla jané eventet e thatésirés dhe
té lagéshtisé ekstreme, té cilat godasin njé rajon té caktuar né momentin kur vlerat e reshjeve jané jashté normales
shumévjecare té rajonit. Fusha e Korgés si rezultat i shpérndarjes té ¢’rregullt té reshjeve gjaté vitit goditet si nga
fenomenet thatésirés, ashtu edhe nga fenomenet e lagéshtisé sé tepért, duke krijuar probleme mijedisore,
bujgésore, ekonomike dhe sociale. Veganérisht mjaft problematike kané gené pérmbytjet e ndodhura vitet e fundit
né pjesén mé pjellore té késaj fushe, né zonén trofike té Maliqit. Vlerésimi i eventeve té thatésirés dhe lagéshtisé sé
tepért éshté béré me ané té Indeksit té Reshjeve té Standardizuara (SPI) pér periudha kohore té ndryshme. Té
dhénat tregojné se fusha e Korgés né dhjetévjecarin e fundit éshté prekur mé tepér prej eventeve té lagéshtisé, té
cilat né disa raste kané gené ekstreme.

Fjalét celés: thatésire, pérmbytje, SPI, stres, frekuenca e ngjarjes

SUMMARY

Within the normal climatic condition in a certain region exists also the extreme events. These events are drought
and extreme precipitations, which can be beats the certain region in the moment when the value of precipitations is
out the range of rainfall means for a long term. Korga field due to the irregularity of precipitations during the year is
under the drought and wet conditions that are effecting on environment, agriculture, economic and social aspect.
Especially problematic had been the floods on the end of last year in peaty region of Maliq field, the most fertile
area of this region. Evaluations of droughts and wets events is made thought Standardized Precipitation Index (SPI)
for different time periods. The results show that Korga field during last decade is affected mostly by wet events and
in some cases with extreme wetness.

Key words: drought, flood, SPI, moisture stress, event frequencies.

HYRIJE

Brenda kuadrit té klimés normale té njé rajoni, té
paragitur prej vlerave mesatare té treguesve té
matshém, ekzistojné edhe evente ekstreme gé
zakonisht jané mé té réndésishme se sa vlerat
mesatare té saj. Ndérmjet tyre jané thatésira dhe
lagéshtia, té cilat si fenomene gjeofizike i
referohet kushteve jonormale té lagéshtisé né
disa mjedise fizike si né atmosferé, toké, rajon
etj. Thatésirat dhe pérmbytjet jané evente té

klimés gé ndodhin me frekuenca té ndryshme né
shumé zona té botés (Seiler etj., 2002; Guerreiro
etj, 2007). Ato jané fenomene natyrore qé kané
impakte té réndésishme ekonomike, sociale dhe
mjedisore. Pér kété, indikatorét e riskut jané njé
mjet i domosdoshém pér menaxhimin,
monitorimin, vlerésimin e riskut dhe mbrojtjen
civile (Guerreiro etj, 2007). Indeksi i reshjeve té
standardizuara (SPI), i zhvilluar nga MeKee et;.
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(1993), mundet té jeté njé mjet pér identifikimin
e kétyre eventeve.

SPI u zhvillua si njé indeks thatésire, por ai mund
té pérdoret edhe si indikator pér vlerésimin dhe
monitorimin e kushteve té lagéshtisé sé tepért
dhe pérmbytjeve (Hayes etj, 1999; Seiler etj
2002; Guerreiro etj, 2007). SPI shérben pér té
analizuar periudhat e thata dhe té lagéta né té
njéjtén ményré (Seiler etj., 2002; Morid etj. 2006;
Guerreiro etj. 2007).

Reshjet jané faktori primar pér kontrollimin e
formimit dhe té zgjatjes sé thatésirés dhe té
pérmbytjeve. SPI éshté shumé i pérdorshém, jo
vetém pér shkak té thjeshtésisé sé tij né
pérllogaritje, por edhe fokusimit né anomalité e
reshjeve, si njé faktor kryesor i vetém pér ngjarjet
e thatésirés dhe kushteve té lagéshtisé. SPI éshté
njé prej treguesve mé té pérdorshém pér té
vlerésuar kéto evente, bazuar vetém mbi té
thénat e reshjeve pér shkalé kohore té ndryshme
dhe pér té analizuar ndikimin e saj mbi resurset e
ndryshme ujore. SPl éshté konceptuar pér té
pércaktuar deficitin e reshjeve né shkallé kohore
té ndryshme: 1, 3, 6, 12, 24, dhe 48 muaj, té cilat
reflektojné  ndikimin e  thatésirés  mbi
disponueshmériné e burimeve té ndryshme
hidrike. Lagéshtia e tokés i pérgjigiet anomalive
té reshjeve pér shkallé kohore relativisht té
shkurtra (thatésira metereologjike < 3 muaj);
madhésia e prodhimit té kulturave bujgésore
ndikohet nga deficite ujore pér periudha 1, 3-6
muaj (thatésira agronomike); prurjet e lumenjve
dhe niveli i pasqyrave ujore reflektojné anomalité
afatgjata té reshjeve (thatésira hidrologjike). Njé
nga avantazhet mé té madha té SPI, gé e bén até
té pérdoret gjerésisht pér monitorimin kushteve
té klimé, éshté mundésia e pérdorimit pér rajone
té ndryshme. SPl, duke qené tregues i
standardizuar, shérben pér té krahasuar té
dhénat e stacioneve té ndryshme klimatike
(Hayes etj., 1999; Guttman, 1997).

Fusha e Korgés éshté njé nga fushat mé pjellore
té Shqipéri dhe njé nga rajonet me bujgési mé
intensive, né té njéjtén kohé edhe zona me reshje
mé té pakta e vendit. Por vitet e fundit masivi
torfik i Maligit, pjesé e réndésishme e fushés sé
Korgés, éshté goditur fugishém nga pérmbytje

masive, qé kané béré té pakultivueshme njé pjesé
té konsiderueshme té saj (Damo& Icka, 2010).
Analizimi i eventeve té reshjeve pér periudha dhe
shkallé kohore té ndryshme me anén e SPI pér
fushén e Korgés éshté qgéllimi i kétij materiali,
duke u fokusuar mé shumé né interpretime né
lidhje me sektorin e bujgésisé, té prekur direkt
dhe fugishém nga anomalité e reshjeve.

MATERIALET DHE METODAT
Pér té analizuar eventet e thatésiré dhe
lagéshtisé pérzgjodhém indeksin SPI.  Pér
llogaritje pérdorém té dhénat shumé vjecare
(janar 1973-korrik 2010) té reshjeve pér Korgén.
Pérllogaritja e SPI bazohet né té dhénat afatgjata
té reshjeve pér njé shkallé kohore té déshiruar. Ai
llogarite prej diferencés sé reshjeve me
mesataren pér njé shkallé kohore té caktuar,
duke e pjesétuar até me devijimin standard.
spi=Xi X

c
SPI éshté njé indeks dimensional ku vlerat
negative tregojné thatésiré dhe vlerat pozitive
kushte lagéshtie. Megenése reshjet nuk kané njé
shpérndarje normale, té paktén pér njé shkallé
kohore mé té vogél se njé vit, variabéli
korrigiohet né ményré qé SPl té keté njé
shpérndarje normale ose Gausiane me mesatare
zero dhe devijim standard njé (shiko Edwards et;j.,
1997). Seria normalizuar e vlerave té SPI
pérfagéson klimén e lagét dhe té thaté né té
njéjtén ményré (Turgu, 2008). McKee etj. (1993)
pércaktuan kriteret pér njé “event thatésire” dhe
‘event lagéshtie” pér c¢do shkallé kohore dhe
klasifikuan SPI-né pér té pércaktuar intensitetet e
ndryshme té kétyre eventeve (tab.1). SPI e
barabarté me zero tregon gé nuk ka ndryshime
nga vlerat mesatare té reshjeve pér shkallén
kohore té zgjedhur pér periudhén e analizuar.
Vlerat pozitive té SPI tregojné se reshjet jané mé
té médha se mesatarja dhe vlerat negative té SPI
tregojné se reshjet jané mé poshté se mesatarja.
Késhtu, periudhat e lagéta karakterizohen nga
vlera pozitive té SPI, periudhat e thata nga vlera
negative té kétij indeksi.
Magnituda e shmangies nga zero pérfagéson njé
probabilitet té ndodhshmérisé. Vlerat e SPI
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teorikisht jané té pakufizuara, praktikisht jané
ekstremisht té rrallé rastet pér té vrojtuar vlera

mé té médha se +3
(Giddings, etj., 2005).

ose mé té vogla se -3

SPI

Klasifikimi

SPI

Klasifikimi

nga 0 né -0,99

Afér normales

nga 0 né 0,99

Afér normales

nga-1né-1,49

Thatésiré mesatare

nga 1,0 né1,49

Lagéshti mesatare

nga-1,5né-1,99

Thatésiré e madhe

nga 1,5né 1,99

Lagéshti e madhe

<-2

Thatésiré ekstreme

>2

Lagéshti ekstreme

Tabela 1. Klasifikimi i vlerave té SPI
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Grafiku 1. SPI-12 pér periudhén 1973 — 2010
4
3+ .
H janar
2 4 M shkurt
M mars
1+ M prill
l M maj
0 | | |'f M gershor
W M korrik
1 : H gusht
M shtator
2 A M tetor
M nentor
-3 M dhjetor
RN NI Ne N3RS NenRa8a03Y8S88S
RRRORRRLLLANANNNNNNNOS02223900
L B B B T T T S B B B B e e = = = = = © 000
A At A A AT A A A A A AT A ANANANANANANANANANANN

Grafiku 2. SPI-6 pér periudhén 1980 - 2010

Megenése vlerat e SPlI kané njé shpérndarje
tipike normale, mund té pritet qé vlerat brenda
deviacionit standard ‘njé’ jané aférsisht 68% té
rasteve, brenda deviacionit standard ‘dy’ 95 % té
rasteve, dhe brenda deviacionit standard ‘tre’

AKTET Vol. IV, Nr 3, 2011

99% té rasteve. Né lidhje me interpretimin mund
té thuhet gé vlera e SPI mé pak se -1.0 ndodh 16
heré né 100 vjet, njé SPI mé pak se -2.0 ndodh dy
- tre heré né 100 vjet dhe njé SPI mé pak se -3.0
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ndodh njé aférsisht njé heré né 200 vjet (Hayes
etj., 1999).

REZULTATET DHE DISKUTIMET

Pérllogaritjet e SPI-12 tregojné se fusha e Korgés
preket nga thatésira hidrologjike dhe kushtet e
lagéshtisé sé tepért (graf. 1), té cilat arrijné deri
né raste ekstreme. Periudha 1973-1977 éshté
karakterizuar nga thatésira ekstreme (SPI < -2),
duke arritur edhe raste té jashtézakonshme (SPI <
-3.4). Pas rreth 30 vjetésh, né periudhén gusht
2001- shtator 2002, zona pérséri goditet nga

thatésira hidrologjike, ku pérséri arrihet né vlera
té jashtézakonshme té SPI-12: -3.4 né dhjetor
2001 dhe korrik 2002. Pra viti 2001, si vit
kalendarik, éshté viti mé i thaté pér periudhén e
studiuar. Edhe periudha 1988-1991 vlerésohet e
goditur nga thatésira mesatare deri né e madhe.
Né njé periudhé 40 vjegare zona éshté goditur dy
heré nga thatésira ekstreme (SPI-12: -2 + -3) dhe
po kaq, edhe nga thatésira ekstremist té rralla
(SPI < -3). Anomalité e reshjeve, té shprehura nga
vlerat e SPI-12 jané té médha, si pér eventet e
thatésirés ashtu edhe lagéshtisé sé tepért.
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Grafiku 3. SPI-3 pér periudhén 1990-2010
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Grafiku 4. SPI-1 pér periudhén 1980-2010

Té dhénat e graf. 2 pér SPI 6 tregojné se né
periudha té ndryshme 6-mujore zona preket nga
evente ekstreme té reshjeve. Vegcojmé SPI-6 mars
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2010, me vleré
korrespondouese,
viteve té studiuara.

3.9, gé e bén periudhén
periudhén mé té lagur té
Periudha 2002 e né vazhdim
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pérgjithésisht karakterizohet nga kushte té
lagéshtisé sé tepért, ndérsa ajo para kétij viti nga
kushte té thatésiré. Edhe SPI-3 (graf.3) tregon se

fundviti 2009 fillimi i 2010 ka gené periudhé e
karakterizuar nga lagéshtia e tepért. SPI-3 dhjetor
ka vlerén maksimale té llogaritur, prej 3.7.

3
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-1
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Grafiku 5. SPI-3, gershor — korrik - gusht
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Grafiku 6. SPI-6 shtator, 1973-2010

Lagéshti ekstreme tregojné edhe vlerat e SPI 3
janar, shkurt, mars dhe prill. Pérmbytjet masive
té tokave trofike té Maligit si asnjéheré mé paré,
ndodhén pikérisht né periudhén dhjetor 2009-
prill 2010. Madhésia e SPI déshmon se kushtet e
lagéshtisé ekstreme kané gené faktori kryesor
dhe i pakundérshtueshém i kétyre pérmbytjeve.

Pér bujgésiné éshté mé e réndésishme analizimi i
eventeve té reshjeve pér periudhén qé pérkon
me zhvillimin vegjetativ té biméve té kultivuara.
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Pér kété llogaritém SPI-1 (graf. 4); SPI-3 gershor,
SPI-3 korrik dhe SPI-3 gusht (Graf. 5); SPI-6
shtator (Graf. 6). SPI-1 tregon se eventet e
lagéshtisé sé tepért jané té njé shkallé ashpérsie
mé té madhe se ato té thatésirés, duke arritur
edhe vlera mé té médha se 2. Prej graf. 5 dhe 6
marrim informacione té réndésishme pér
frekuencén e eventeve té reshjeve pér periudhén
vegjetativeve té kérkuar pér kultura té ndryshme.
Pér shembull, SPI-6 shtator, gq& merr né
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konsideraté reshjet e réna né periudhén prill —
shtator (Graf. 6), tregon se pér njé periudhé gati
40 vjegare 64.9% i pérket kategorisé afér
normales, 13.5% e ndodhive jané thatésiré
mesatare, 10.8% - thatésiré e madhe, 8.1% -
lagéshtiré mesatare dhe e madhe dhe 2.7% e
ndodhive i pérket kategorisé lagéshtiré ekstreme.
Pamjaftueshméria e reshjeve né periudhén e
dimrit-fillim i pranveré éshté shumé e
réndésishme pér aktivitetin bujgésor, sidomos
pér cerealet, kultura bujgésore té réndésishme
pér fushén Korgés, té cilat manifestojné njé
situaté stresi hidrik té réndé gé bllokon plotésisht
zhvillimin né javét e fundit dhe qé mund té veré
né dyshim edhe mbijetesén e kulturave, kur

reshjet nuk arrijné sa mé shpejt. Pér kété géllim u
llogarit SPI-3 dhjetor, SPI-3 janar, SPI-3 shkurt dhe
SPI-3 mars (Graf. 7). Thatésirat ekstreme jané
fenomene té rralla pér stinén vjeshté-dimér, gé
do té thoté se kulturat e drithérave rrallé mundet
té démtohen nga stresi i pamjaftueshmeérisé
hidrike. Kushte té lagéshtisé ekstreme jané
manifestuar tre heré pér periudhén né studim.
SPI-3 janar, SPI-3 dhjetor dhe SPI-3 shkurt,
respektivisht pér vitet 1976, 2009 dhe 2010 kané
vlera mé té médha se 3. Kultivimi i drithérave
duhet té shogérohet me masa té mira kullimi,
sepse zona prekte dhe nga kushtet e lagéshtisé sé
madhe deri ekstreme.
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Grafiku 7. SPI-3, dhjetor—janar—shkurt-mars

PERFUNDIME

SPI éshté njé mjet i dobishém, i thjeshté dhe i
shpejté pér pércaktimin dhe monitorimin e
eventeve té reshjeve né njé rajon té caktuar.
Népérmjet saj pércaktohet dinamika dhe
ashpérsia e thatésirés dhe kushteve té lagéshtisé
sé tepért. Né vartési té shkallés kohore té
déshiruar, SPI jep informacione té réndésishme
pér eventet e reshjeve pér periudha hidrologjike,
agronomike dhe meteorologjike. Té dhénat e SPI
12 treguan se fusha e Korgés preket nga thatésira
hidrologjike deri ekstreme. Zona éshté goditur
nga thatésira ekstremist té rralla dy heré pér

periudhén e studiuar. Edhe kushtet e lagéshtisé
ekstreme jané té pranishme.

SPI-6 mars 2010, me vleré 3.9, tregon se periudha
tetor 2009 — mars 2010 ka gené periudha mé e
lagur e viteve té studiuara. Kjo sé bashku me SPI-
3 e fundvitit 2009 dhe fillimit t& 2010 déshmojné
se kushtet e lagéshtisé ekstreme kané gené
faktori kryesor pérmbytjeve té ndodhura né tokat
torfike té Maliqit.

SPI e llogaritur pér shkallé kohore 1,3 dhe 6 muaj,
mund té pérdoret me suksese pér vlerésimin dhe
monitorimin e eventeve té reshjeve pér periudha
gé korrespondojné me faza té ndryshme té
kultivimit té kulturave bujgésore.
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PERMBLEDHIJE

Né Shqipéri, gmimet e pasurive té patundshme kané pésuar luhatje té shpeshta vitet e fundit. Teorikisht ekzistojné
disa faktoré té réndésishém qé ndikojné né ményré thelbésore. Disa kérkime qé analizojné normat e ndryshimit té
vlerés sé pasurive té vézhguara né disa qytete té caktuara shpjegojné se kéto norma té ndryshimit jané té
pashpjegueshme nga teorite themelore té ekonomisé (pér shembull, Green [2002]). Synimi kryesor i kétij punimi
éshté vertetimi né realitetin Shqiptar i lidhjes teorike mes normave té interesit dhe ¢mimit té pasurive patundshme
duke u bazuar né njé analizé té thjeshté empirike, pra né ményré mé specifike tema synon rritjen e vetédijes nése né
realitet normat e interesit ndikojné negativisht né ¢gmimin e pasurive té patundshme. Metodologjia e pérdorur pér
realizimin e kétij studimi konsiston né pérdorimin e burimeve sekondare dhe analizave statistikore. Jané pérdorur
metoda té thjeshta statistikore si vija e regresionit dhe koeficienti i korrelacionit pér té krijuar lidhje shkak-pasojé

dhe pér té gjetur lidhjen midis normave té interesit gmimit té pasurive té paluajtshme.
Fjalét kyge: pasuri té patundshme, cmime, norme interesi, analiza empirike.

HYRIJE

Né ekonominé e njé vendi tregu i pasurive té
patundshme luan nje rol mjaft té réndésishém.
Né Shqipéri, ¢gmimet e pasurive té patundshme
kané pésuar luhatje té shpeshta vitet e fundit.
Racionalitetit i tregut té pasurive té patundshme
éshté objekt analize i shumé studiuesve vitet e
fundit. Nga pérfundimet e kétyre analizave
rezulton se né disa raste normat e ndryshimit té
vlerés nuk shpjegohen nga teorité themelore té
ekonomisé (Green, 2002). Disa studiues kané
marré né shqyrtim faktin nése tregu i pasurive té
patundshme éshté racional apo i parashikueshém
(Wheaton 1987, 1999 dhe Quigley, 1999).
Rezultatet e studimeve té tyre nuk japin té njéjtat
konkluzione. Ndérkohg, studiues té tjeré kané
analizuar faktoré té réndésishém qgé ndikojné né
lévizjet e ¢mimeve té pasurive té patundshme
(Clapp dhe Giaccotto 1994, Mullbauer dhe
Murphy 1995, Dolde dhe Tirtiroglue 2002, Jud

dhe Winkler 2002, Miller dhe Peng 2003). Pjesa
mé e madhe e kétyre studimeve jané empirike.
Megjithate, nése njé studim empirik verteton
ekzistencen e njé lidhje midis normés sé interesit
dhe normave té vlerésimit té pasurive, nuk mund
té thuhet gé madhésia e ndryshimit né ¢gmim do
té shpjegohet nga madhésia e ndryshimit né
normen e té ardhurave.

Vitet e fundit, né Shqipéri ¢mimet e banesave
dhe té disa pasurive té tjera té patundshme, si
ndértesa industriale kané ulur ritmin e rritjes (né
terma té pérgjithshém) duke pérjashtuar vitin
2009. Arsyet kryesore té kétij fenomeni jané ulja
e kredive hipotekore nga ana e bankave private
né vend, stepja e individéve pér té bleré pasuri té
patundshme (duket se té gjithé po presin gé
¢mimet té ulen, ndonése kjo nuk mund té ndodh
pér té gjitha zonat), rénia e dérgesave té
emigrantéve etj.
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Synimi kryesor i kétij punimi éshté vertetimi né
realitet (konkrestisht né Shqipéri) i lidhjes teorike
mes normave té interesit dhe ¢mimit té pasurive
té patundshme, pra né ményré mé specifike
punimi synon rritjen e vetédijes se né realitet
normat e interesit ndikojné negativisht né
¢mimin e pasurive té patundshme.

2. ECURIA E VLERES SE PASURIVE TE
PATUNDSHME DHE NORMAVE TE INTERESIT NE
SHQIPERI

Mbas vitit 1991 né vendin toné filluan reformat
pér privatizimin e ekonomisé. Ky proces
nénkuptonte hartimin dhe miratimin e kuadrit
ligjor, krijimin e institucioneve pérgjegjése dhe
privatizimin e objekteve shtetérore. Kuadri ligjor i
miratuar nga parlamenti nxiti zhvillimin e tregut
té tokés. Ndérkohé gé pas vitit 1992 u béné
ndryshime né sistemin bankar duke rritur nivelin
e kreditimit dhe numrin e pronave gé merren si
kolateral. Né kété ményré mund té themi se né
vendin toné ka filluar té funksionojé dhe té

3.1 Zhvillimet gé nga viti '90 zhvillohet tregu i tokés dhe i pasurive té
patundshme.

Vi 1998 | 2000 | 001 | 200 | E;00Q | @0Q4 | 200% 1008 | a00F | 0@ | 200f
GmmiiBanesaue (lekfm?) [ 26523 ) 18009 | 23735 | 26056 | 25003 | 27409 | 2880 | Z6M5 (26015 2092 | D712
cmmi i Hok ke 01T | 2P [ SIN3E | 19T | 24R25 | A | BB | ZTAET 2340 | 30,000 | 34020
Cmmi [Hdertes. Treg. JERICA3TB0 [ 20 | 2350 | 21362 | 23466 | 23 | 23081 |24A09| 2002 | 300
Gmmi [Nk rese . lnd. JHE 1213 [ 19308 | 1TB6T | 16506 | 230 | M2 | 2513 15608 & 200 | 30 8453
Homae Wiemsi (%) 5| M 119 i 05 | 131 | 122 1112 136 | 1282 | 1350

Tabela 1 Cmimet mesatare té pasurive té patundshme né qytetet kryesore té Shqipérisé (Lek/m?)

3.2 Konstatime mbi zhvillimin e tregut té pasurive
té patundshme né vendin toné
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Grafiku 1. Ecuria e gmimive té banesave (Lek/mz)

Tregu i pasurive té patundshme éshté ndér
aktivitetet me té fugishme né vendet e zhvilluara,
me influenca té ndjeshme né ekonomi. Madje

! Jane llogaritur si njé mesatare e gmimeve té qyteteve
kryesore té Shqipérisé

ndikimi i tij ishte i ndjeshém kur kriza e Real
Estate né SHBA solli rénien drastike té ¢mimeve
té pasurise sé patundshme, duke i shkaktuar
humbje prej miliarda dollarésh gjigandéve té
ekonomisé botérore.

Kriza financiare filloi né vitet 2003 dhe 2004 kur
banka e Rezervave Federale Amerikane aplikonte
pérgindje té interesit tejet té ulét 1%, pér té
stimuluar konsumin, pér té nxitur familjet
amerikane pér té investuar né blerjen e shtépive.
Mijaftonte gé té shprehje déshiren e blerjes sé
shtépisé edhe pa té ardhura mund té blije
shtépiné duke akorduar krediné me 110% té
vlerés reale té shtépisé. Kéto kushte sollen edhe
rritien e kérkesave nga familjet pér kéto kredi
dhe blerjen e shtépive cka rrjedhimisht shkaktoi
edhe rritjen e gmimeve té tregut imobilier.
Ndérsa né vendin toné deri né vitin 2005,
pérgjithésisht konstatohet njé rritje e shpejté e
tregut dhe e vlerés sé pasurive té patundshme.
Meé i zhvilluar éshté tregu i banesave. Né terma té
pérgjithshém (deri né vitin 2009) vihet re njé
rénie e ritmit té rritjes sé vlerés sé banesave.
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Gjaté viteve té fundit, tregu i banesave éshté
karakterizuar nga frenimi i ritmit té rritjes sé
¢mimeve (BSH, 2008). Reduktimi i kérkesés pér
banesa i shogéruar edhe me rritjen e ofertés jané
faktoré ndikues né uljen e ritmit té rritjes sé
¢mimit té banesave.

Ritmi i rritjes sé portofolit té kredisé pér individét
éshté reduktuar né 41 pér gind nga 67.7 pér qind
gé ishte né vitin 2007. Kjo ecuri, sipas Bankés sé
Shqipérisé, éshté ndikuar nga reduktimi i
ndjeshém i ritmeve té rritjes vjetore té kredisé
konsumatore me rreth 29.3 pér qind, si dhe nga
reduktimi i normés sé rritjes sé kredisé pér
banesa (46.7 pér qgind).

Gjithsesi, gjaté gjithé vitit 2008, pjesa mé e
madhe e portofolit té individéve pérbéhet nga
kreditimi pér blerje banesash. Si¢c mésohet, né
muajin shtator, kredia pér banesa pérbénte rreth
66 pér gind té kétij portofoli. (BSH, 2008)

Gjaté vitit 2009, tregu i pasurive té paluajtshme
éshté karakterizuar nga rritja e ¢mimeve té
shitjes sé banesave. Gjithashtu, ka patur njé
rénie té kérkesés pér banesa dhe njé oferté té
géndrueshme. Vlerésimi pér kérkesén né rénie
bazohet né té dhéna té térthorta sasiore dhe
cilésore nga vrojtimet. Késhtu, bizneset e
sektorit té ndértimit kané vlerésuar né rénie
kérkesén e individéve pér blerje banese gjaté
kétij viti. Rénia e remitancave si dhe ndjekja e njé
politike shtrénguese té bankave pér akordimin e
huave hipotekare pér

individét nuk kané mbéshtetur kérkesén pér
blerje banese. Nga ana tjetér vlerésohet se
oferta pér banesa ka mbetur né nivele té
géndrueshme.

Ecuria e cmimeve té hoteleve
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Grafiku 2. Ecuria e gmimive té hoteleve (Lek/mz)

Duke iu refereruar Grafikut 2 mund té themi se
vitet e fundit pérve¢ periudhés 2006-2007 né
zonat turistike konstatohet njé rritje e vlerés sé
hoteleve. Kjo pér arsye té kerkesés né rritje dhe
kufizimit té sipérfages sé trojeve.
Rritia e vlerés sé tokés né té gjithé zonén
turistike, pamvarésisht nga statusi ligjor i saj ka
ardhur edhe si rezultat i mungesés sé studimeve
urbanistike dhe indiferences ndaj ndértimeve pa
leje. Né kéto zona vlerat e pasurive jané
krahasuar me vlerat né zonat urbane mé té
aférta.
Me kryerjen dhe miratimin e studimeve
parashikohet té kete ndryshime né drejtim té
vlerés sé tokés brenda zonés turistike e pér
rrjedhjojé do té ndryshojné edhe ¢mimet e
hoteleve.
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Grafiku 3. Ecuria e gmimive té ndértesave
tregtare (Lek/m?)

Gjaté viteve té fundit ka patur njé rritje té vlerés
sé ambjenteve pér aktivitete bisnesi dygane,
zyra, studio e aktivitete te tjera tregtare. Si arsye
kryesore e késaj rritje, pérveg sa pershkruam mé
sipér éshté rritja e kérkesés né treg. Qytetet e
médha kané pésuar dhe vazhdojné té pésojné
ndryshime demografike té theksuara. Kérkesat
pér punésim jané gjithnjé né ritje dhe nga
alternativat mé kryesore pér punésim éshté
aktiviteti privat.

Si¢ shohim nga Grafiku 4 ¢mimet e ndértesave
industriale kané pésuar luhatje té dukshme gjaté
viteve. Megjithate parashikohet té keté rritje té
vlerés si rezultat i rritjes sé vlerés sé truallit.
Duhet té theksohet qé rritja e vlerés sé truallit
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deri tani ka gené mé e madhe se vlera e
amortizimit té objekteve e makinerive.

Shumé biznese tashmé jané kosoliduar dhe kané
kaluar né aktivitete prodhimi. Pér rrjedhojé do
vazhdojé té rritet vlera duke u vleresuar si
bisnese dhe jo vetem si asete.
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Grafiku 4. Ecuria e ¢mimive té ndértesave
industriale (Lek/m?)
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Grafiku 5. Ecuria e normés sé kredisé (vjetore né
pérgindje)

3.3 Faktorét ndikues né rritien e vlerés sé
pasurive té patundshme gjaté 2001-2004

Arsyet e rrities sé vlerés sé pasurive té
patundshme jané nga me té ndryshmet dhe né
lidhje edhe me situaten social - ekonomike qé po
kalon vendi.

Nga njé analizé e tregut ka rezultuar se rritja e
vlerés sé apartamenteve ka patur njé ndikim
zinxhir edhe né rritjen e vlerés sé pasurive té
tjera té patundshme. Kjo pér arsye se vlera e
apartamenteve ndikon direkt pothuajse né
ményré propocionale né rritien e vlerés sé
truallit.

1. Kérkesat pér strehim. Né qytetet e médha,
Tirané, Shkodér, Durrés etj, prurjet demografike
akoma dhe sot jané té larta, qé nénkupton
kérkesa té médha pér strehim. Duke krahasuar
shifrat e vitit 1990 me ato té vitit 2005 vérehet gqé
popullsia gé jeton né fshat pérbén 64% té
popullsisé totale té vendit dhe né vitin 2005 ajo
pérbén 55% té saj. Mesatarisht né vit kané
migruar drejt zonave urbane 20300 persona.
Emigracioni éshté gjithashtu faktor gé ka ndikuar
dukshém né tregun e banesave.

2. Preferenca pér gendrat e qyteteve.

Ndértuesit preferojné té ndértojné kryesisht né
gendér té gyteteve, pér arsye té infrastrukturés
sé gatshme dhe ekzistences sé shérbimeve qé
pérgjithésisht mungojné né periferi.

3. Rritja e pérgindjes sé sipérfagés sé ndértimit
g€ marin pronarét e truallit.

Né gendér té qyteteve sipérfaget e trojeve jané
mé té kufizuara. Kjo ka sjell rritje té pérgindjes sé
sipérfages sé ndértimit gé marrin pronarét e
truallit dhe pér pasojé rritje té kostos dhe vlerés
sé banesave.

Né vendin toné éshté zhvilluar kjo formé
specifike pér ndértim si pasojé e mungesés sé
fuqisé paguese.

4. Destinacioni i ndértesave. Gjaté kétyre viteve
kemi njé ndryshim té theksuar té destinacionit té
pallateve pér banim. Pallatet pérveg sipérfages sé
banimit kané mesatarisht dy kate parkim dhe
mesatarisht 2 kate me destinacion pér shérbime
si dygane, zyra, etj té cilat e rrisin shumé vleren e
ndértimit, gjé qé ndikon né ¢gmimin e banesave.

5. Cilésia e materialeve té ndértimit. Gjaté kétyre
viteve, cilésia e punimeve né pérgjithési ka qéné
né rritje. Materialet e ndértimit gé pérdoren né
ditét e sotme jané mé cilésore (njékohésisht mé
té shtrenjta) gjé qé rezulton né rritje té kostos té
ndértimit.

6. Mungesa e lejeve té ndértimit. Njé arsye tjeter
éshté mungesa e funksionimit té rregullt té
institucioneve qé miratojné lejet e ndértimit.

7. Pérmirésimet e infrastrukturés. Rregullimet e
infrastrukturés  brenda qyteteve, kryesisht
rrugore, kané ndikuar né preferencat e
gytetareve pér zona té caktuara banimi, pér
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rrjedhojé né rritjen e kérkesés dhe té ¢mimit né
kéto zona.

8. Forcimi i sistemit fiskal dhe ulja e
informalitetit né punésim.

Njé arsye tjetér qé ka ndikuar né rritjen e
¢mimeve éshté forcimi i sistemit fiskal dhe ulja e
informalitetit né punésim. Ligjet mbi llogaritjen e
taksés sé transferimit té pronésisé do té kené
ndikime né rritien e vleres sé pasurive té
paluajtshme. Ndérsa ulja e informalitetit né puné
ka sjellur né pérgjithési rritjen e zérit “Shpenzime
pér paga” i cili sipas INSTAT né vitin 2007 éshté
rritur 67% né krahasim me vitin 1999.

9. Legalizimet dhe proceset e kthimit dhe
kompensimit té pronave.

Pérveg arsyeve té renditura mé lart, njé ndikim
né rritjen e vlerés sé pasurive té paluajtshme ka
patur miratimi i ligijeve “Pér Pronat” dhe “Pér
Legalizimet”. Eshté e kuptueshme gé njé banesé
e pajisur me dokumenta té rregullta kushton mé
shtrenjté se njé banesé informale.

3.4 Gjendja aktuale e sektorit té ndértimit dhe
parashikimi pér té ardhmen

Bizneset e ndértimit do té investojné dhe
punojné mé shumé sepse nuk ka likuiditet dhe
aktiviteti total pérllogaritet té ulet 60% té
kapaciteteve. Dy arsyet kryesore té tkurrjes sé
tregut jané (Revista Monitor 25 Janar 2009):

e Nga individét e thjeshté blerjet e pasurive té
patundshme jané né ulje, sepse ka réné numri i
huave bankare. Ulja e kredidhénies éshté si
rezultat edhe i njé analize mé té miré kreditore
nga ana e bankave e kapacitetit té pagesés sé
klientit dhe planit té investimit me qéllim rritjen e
cilésisé. Kjo ka sjellé gé té rritet numri i klientéve
gé nuk kreditohen nga bankat.

o Ngadalésimi i rritjes ekonomike apo dérgesave
nga emigratét.

Parashikimi pér té ardhmen nuk éshté shumé
optimist pér tregun e banesave. Pritet qé
“stepja” e kreditimit nga ana e bankave té
ndikojé né tkurrjen e kérkesés pér blerje té
pasurive té patundshme. Sipas té dhénave nga
agjencité vendase, thuajse 80% e kérkesave pér
blerje shtépie jané nepérmjet kredive hipotekore
dhe shumica e klientéve i drejtohen bankave qé

t'i ndihmojné me hua. Konfirmimi vjen nga veté
bizneset e kétij sektori, té cilét parashikojné njé
reduktim krahasuar me njé vit mé paré. Sektori
pérbén 13% té Prodhimit té Brendshém Bruto,
duke zéné njé peshé té konsiderueshme né
ekonomi.

Sigurisht qé ky sektor ka gené mé aktivi kur vjen
fjala te kreditimi né vitet e fundit. Por ka ndodhur
gé ata faktoré té cilét e nxitén dikur kété treg, té
mos jené aq aktiv sa atéheré. Qytetet kryesore té
vendit ishin shumé atraktive pér biznesin e
ndértimit, falé kérkesés qé erdhi si rezultat i
zhvendosjes drejt tyre té shumé banoréve. Nga
ana tjetér tregu i banesave nisi té shihej edhe si
formé investimi. Té dy kéto elementé nuk jané
mé sot. Njé pjesé e apartamenteve kané mbetur
pa u shitur, gé do té thoté se normalisht duhet té
kishim njé rénie ¢mimi pér té nxitur blerjen e
tyre(Revista Monitor 23 Gusht 2010).

Edhe né Shkodér tregu i pasurive té patundshme
po shkon drejt ngopjes. Bankat kané véshtirésuar
kreditimin megjithate kemi njé rritje t&€ ¢mimeve
gjaté 2009.

3. ANALIZA SASIORE E LIDHJES MES NORMES SE
INTERESIT DHE CMIMIT TE PASURIVE TE
PATUNDSHME

Mé poshté do té trajtojmé njé analizé regresioni
mes normave té interesit dhe ¢mimeve té disa
tipeve té pasurive té patundshme. Analiza e
regresionit e realizuar né kété studim ka si bazé
dy komponenté té réndésishém:

1. Variabli i wvarur (vlera e pasurisé sé
patundshme). Vendoset né boshtin vertikal.

2. Variabli i pavarur (normat e interesit), éshté
njé variabél gé ndikon né variablin e varur.
Vendoset né boshtim horizontal.

4.1 Lidhja mes normés sé interesit dhe ¢mimit té
banesave

Meqgé pasurité e patundshme pérfshijné disa
lloje, kemi marré né analizé ¢mimin e banesave,
hoteleve, ndértesat industriale dhe ato tregétare.
Diagrama Scatter tregon gé rritja e normave té
interesit ka efekt negativ né ¢mimin e banesave.
Pavarésisht se lidhja midis dy variablave éshté
negative, pikat nuk bien né njé vijé té drejté. Pér
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té matur fortésiné e lidhjes midis dy variablave
ne gjejmé koeficientin e korrelacionit.

Si¢ shikohet nga grafiku 5 ekziston njé lidhje
inverse mes ¢mimit té banesave dhe normés sé
interesit. Konkretisht koeficienti -0.6 tregon njé
lidhje relativisht té forté negative mes dy
variablve, domethéné kur njéri rritet tjetri ulet,
por jo me té njéjtén madhési. Kéto evidenca té
mbledhura pérgjaté viteve pothuajse konfirmojné
modelet teorike makroekonomike. Pra, gmimet e
banesave jané té ndjeshme nga normat e

interesit. Individét ulin kérkesén pér banesa né
goftése kostoja e huamarrjes rritet. Ekuacioni i
regresionit pércakton lidhjen lineare midis dy
variablave. Forma e pérgjithshme e ekuacionit té
regresionit linear éshté: Y=By+BX+U, (ku tek U
pérfshihen gjithé faktorét tjeré gé mund té
ndikojné tek ¢mimi i pasurive, té papérfshiré né
studim, éshté vendosur indeksi t pér té treguar se
kemi té bé&jmé me té dhéna kohore).

Wi 1My 20 [ 20M | Zm2 | ZmA

MM [ ZmS | A0e | @7 | Z0ON 2me

Morma e Fteresi (%) e | M 1 L] 104

137 122 11.2 136 | 1282 | 1354

Dmimi | Banesawe (Lek) | 24523 | 15909 | 23735 | 2625 | XA03

JATE | B0 | A% | J6NT | W2 | oage

[ Hoefcienti | Korrelacionit [ 06 |

Tabela 2. Normat e interesit (vjetor né pérgindje) dhe ¢mimi i banesave (Lek/mz)
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Tabela 3. Normat e interesit dhe ¢mimi i hoteleve
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Grafiku 7.

4.2 Lidhja mes normés sé interesit dhe gmimit té
hoteleve

Koeficienti i korrelacionit mes normave té
interesit dhe ¢mimit té hoteleve éshté 0.06, qé
do té thoté se ekziston njé lidhje pozitive e dobét.
Ndryshe nga ¢mimi i banesave, né kété rast
modeli teorik nuk vertetohet.

Kjo mund té jeté si rezultat i mos ekzistencés sé
informacionit perfekt dhe gjithashtu i ndikimit té
faktorévé té tjeré. Njé ndér faktorét mund té jeté
varésia e ¢gmimit té hoteleve mé té ardhurat nga
emigracioni (remitancat). Ndryshe nga banesat
njé pjesé e madhe e hoteleve jané ndértuar me
té ardhurat gé sjellin emigrantét.

4.3 Lidhja mes normés sé interesit dhe ¢mimit té
ndértesave tregtare

Pérsa i takon lidhjes normé interesi-cmimi i
ndérmarrjeve tregétare ekziston njé lidhje
negative jo e forté.
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4.4 Lidhja mes normés sé interesit dhe gmimit té
ndértesave industriale
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Grafiku 9.

Lidhja mes normave té interesit dhe ¢mimit té
ndértesave industriale éshté njé lidhje e forté
negative gé verteton teoriné ekonomike.

Si¢ shikohet nga studimi i mésipérm duke gené se
korrelacionet jané negative té tre prej ndarjeve
kryesore té pasurive té patundshme themi se
pérgjithésiaht normat e interesit ndikojné
negativisht né ¢mimin e pasurive té patundshme
né Shqipériné.

KONKLUZIONE

o Né Shqipéri ka né pérgjithési njé ngadalésim té
rritjes sé gmimeve té pasurive té patundshme.

e Véshtirésimi i kredidhénies ka rezultuar né
frenimin e blerjeve dhe né rénien e ritmit té
rritjes s& gmimeve té pasurive té patundshme.

e Normat e interesit kané njé ndikim negativ né
¢mimin e banesave. Si¢ rezultoi nga studimi,
lidhja mes normave té interesit dhe ¢mimit té
banesave rezultoi njé lidhje e forté negative.

e Lidhja mes normave té interesit dhe ¢mimit té
hoteleve rezultoi njé lidhje e dobét pozitive gjé
gé kundérshton teoriné ekonomike.

e Normat e interesit ndikojné negativisht edhe né
¢mimin e ndértesave tregétare. Lidhja éshté
mesatare.

e Cmimi i ndértesave industriale preket ndjeshém
nga ndryshimi i normave té interesit. Lidhja
rezultoi e forté negative.

REKOMANDIME

e Investimi né pasurité e patundshme duhet té
shikohet gjithmoné si njé alternative gé siguron
shumé avantazhe.

e Investuesit duhet té informohen pér faktorét qé
ndikojné né ¢mimet e pasurive té patundshme
dhe duhet té ndjekin né ményré té vazhdueshme
zhvillimet né tregun e pasurive té patundshme.

e Nése normat e interesit té kredisé rriten
individét duhet té shikojné mundésiné qé té
pérdorin kursimet e tyre pér té investuar né
pasuri té patundshme.
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KUFIZIMET E STUDIMIT

Metoda e regresionit linear qé éshté pérdorur
nuk éshté mé e mira e mundshme sepse ka
kufizimet e saj qé lidhen me supozimet mbi té
cilat ndértohet.

Pérve¢ normés sé interesit mund té jené edhe
faktoré té tjeré qé shkaktojné uljen e ¢mimit té
pasurive té patundshme. Besueshméria e té
dhénave.
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PERMBLEDHIJE

Gjurmimi éshté njé sfidé e madhe, por ende ka kérkesa té médha né fusha me interes, si robotika, bashkéveprimi
makiné-njeri, aplikimet e realitetit t&é manipuluar, videosurvejimi, operacionet mjekésore té kompjuterizuara,
sistemet e navigimit, pérpunimi i sinjalit, aplikimet me imazhet etj. Ai kérkon integrim té vizionit kompjuterik,
programeve té pajisjeve gjurmuese, algoritme bashkékohore pér problemet e kalibrimit té kamerave dhe té
gjurmimit. Aplikime té ndryshme kérkojné shénues té ndryshém. Kérkesa kryesore éshté besueshméria dhe
shpejtésia e gjurmimit. Problemet gé sistemi shfaq jané: ruajtja e identitetit té objektivave, zbulim objektesh, trajtim
zhdukjesh té plota/pjesshme, rizbulim gjurmésh té humbura dhe rinisje sistemi, gjurmim, ruajtje e performancés né
prani té zhurmave ose té pengesave dhe té ndryshimit té kushteve té mjedisit, té jeté né gjendje té gjurmojé né
kohé reale. Hulumtimet vazhdojné né kété fushé, dhe jo té gjitha problemet jané zgjidhur. Kjo puné tregon si té
trajtohen sfidat mé delikate né gjurmimet e vizionit kompjuterik.

Fjale kyge: gjurmim, kalibrimi-kamerave, kohé-reale, shénues, vision-kompjuterik.

SUMMARY

Tracking is a major challenge, but still shows great demand in many fields of interest including robotics, man-
machine interfaces, augmented reality applications, video surveillance, computer-assisted surgery, navigation
systems, signal processing, imaging, and many more areas. It requires integration of computer vision, drivers for
various kinds of tracking hardware, state-of-the-art algorithms for solving common camera calibration and tracking
tasks. Different applications require different types of markers. Mainly required is a reliable and fast tracking
system. The problems the system faces include: maintaining the identity of targets, object detection, handling of full
or partial occlusions, detecting lost tracks and re-initializing, tracking, maintaining performance in a noisy
environment or with clutter and changing environment conditions, to be able to track in real-time. There is still
research undergoing in this field, and not all of the problems are solved. This work shows how to tackle the most
delicate challenges in tracking in computer vision.

Key words: tracking, camera-calibration, real-time, marker, computer-vision.

. INTRODUCTION

This paper shows various approaches in
computer vision for tracking real world objects
and achieving an application using most of these
techniques together. Different approaches are
analysed, tested and new technologies are
combined together to have a robust and simple
manipulation of the target. As an example, here

is shown how to build a game using several
approaches to track different kinds of objects and
design a new plug-in to integrate a sophisticated
tracking tool with another one specialized in
game development. Often tests fail because the
wrong approach is used for the specific task,
therefore here is explained what should be used
and when. The main focus of this work is to
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achieve a reliable, feasible, flexible, easy to use
and less cost-effective tracking tool. Three
different approaches are integrated together to
create a new hybrid system which takes
advantages of all of them individually. Some
games which inspired us; Combat (Atari, 1977),
Atari Battlezone (Atari, 1980), Rampart (Atari,
1990), Desktop Tower Defense (Paul Preece,
2007).

Il. MATERIALS AND METHODS

In this chapter we describe the most common
tracking methods and the justification of the final
chosen system. The mentioned tracking methods
are; colour based, hexadecimal marker, 3D object
detection with features (marker-less), edge based
detection, infra-red, and template matching.

Il.1. Colour Based Tracking

This approach tracks the object according to its
colour and intensity [1]. Although real world
objects can be tracked, the drawback is the
sensibility to light changes and noise, such as
similar  colour histograms between the
background and the targets (Fig.1).

‘

Treie doe 233 maticen costaimng Sood

Wegm ard prmcRE pois of S TImArE The wawal CIWMATE JATIRAONE ach 31 poLEe

nd cosrcatan mity reipect x Se word
oot seprwiected i &k madces

Figure 1. Colour based tracking system. (a)
Camera calibration with a chessboard pattern, (b)
camera intrinsic and extrinsic matrices (c) tracked
real world coloured block and its shape and
position projected on both calibrated cameras.

11.2. Hexadecimal Marker Tracking

In an environment where there is continuous
change of the light source and there is noise from
the background, these markers [2] (Fig.2) can be
used with reliability and still having the drawback
for the need to register the code in the system
and not being natural in a game for children.

Figure 2. Hexadecimal markers with unique ID,
two colours for two teams.

11.3. 3D Object Detection with Features
Detecting the object using features [3] (Fig.3)
requires the object to have distinct features like
in the case of the robots, but not usable for the
coloured blocks where there is no feature
because there is only a uniform colour.

Figure 3. 3D Object detection with Features
method. (a) camera image, (b) detected features
on the image, (c) object model, (d) rendered
image (at frontal view) and features sampling, (e)
matching features, and pose estimation.

11.4. Edge Based Detection/Tracking

This is another method based on the shape of the
object which requires a uniform background with
no noise such as objects with too many edges [4].
A floor of the same colour as a background is
required in this case (Fig.4).
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IL.5. Infrared Tracking System

Infrared markers and cameras are very reliable
with the disadvantage that requires many tools,
sometimes  difficult calibration and very

expensive equipments. It can be used though for
other systems calibration.

w0 m
Figure 4. Tracking in 3D by means of local LSE
optimization (contour-based modality). (a)
Intensity edges, (b) Matched model-image edges,
(c) Intrinsic parameters of the camera model, and
3D articulated object to be tracked, (d) Output
estimate of the Kalman Filter.

Figure 5. Tracked objects in Virtools from the
OpenTL application running at the same time.

Figure 6. Selected textures from the camera to be
tracked

11.6. Template matching

We can track the robots using template matching
[5], based on distinguishable features. This is less
sensible to noise therefore more precise. Here
(Fig.8 and Fig.9) is an example of template
matching.

470

= = e
By v v
s~ Set Position

[}

iswm onf : L |
g Switch On Paramete

5 et
8. 5o Set Position
= =®= 40 MhOnParameWt = oo
- tM..saen ; s by e
- etPostion O] | [ sex | w-a 452 getpositon ©
e d @ @
et 0 '8 G SN
P b h On P: y"“
AT ALE
E e
“,,,:'ﬂ Switch On Paramete
r“z II T
=' A A
L= conved |4 Switch On Paramete

Figure 7. The Block diagram of the OpenTL Script

Figure 9. Tracking the robots.

11l. EXPERIMENT, CHOSEN METHOD, TOOLS AND
ARCHITECTURE

We have now three available tracking systems;
coded marker, infrared, and marker-less tracking.
Initially we used the Augmented Reality Toolkit
[6] and the Advanced Realtime Tracking (A.R.T.)
[7]1 for infra marker tracing, Allied Vision
Technologies (AVT) camera for machine vision
with FireWire and Gigabit Ethernet (GigE)
interface for coded markers. Ubitrack [6] was
used to create the Spatial Relationship Graph
(SRG) and Trackman [8] for calibration and
tracking. Then we used OpenTL [9] for real world
2D/3D object (marker-less approach) tracking.
We developed a plug-in to interface OpenTL to
3DVIA Virtools [10], where the game engine was
designed. The plugin for virtools retrieves pose
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data from Ubitrack through a custom network
port, while OpenTL runs inside virtools, and a NXT
plugin communicates with the robots through the
Bluetooth port. The components are connected
in a multiplayer Client/Server architecture.

ObjectNr. | BlobNr. | X poz. Y poz. | Zpoz.
1 1 14 12 2
2 1 10 11 6
1 2 5 4 4
2 2 6 3 4
3 2 7 2 4

Table 1. Output of OpenTL code.

lll.1. OpenTL Plugin Development

We built a plug-in for OpentTL inside Virtools in a
direct and straightforward approach. The OpenTL
tracking code is called from the Virtools Plug-in
functions. Therefore variables are easily
accessible from both codes. As a result you can
see the coloured circles on the right (Fig.5) that
show the tracked objects which resemble the
selected textures (Fig.6). The animated objects
on the left (Fig.5) are given the 3D position in
space of the circles on the right (Fig.5). The
OpenTL building block (Fig.7) has five outputs;
two object identification parameters, and three
pose coordinates. The element “Switches on
Parameters” triggers an output if the object
identification parameters match. Once the
output is triggered, the connected “Set-Position”
element enables the X, Y, Z coordinates received
form the OpenTL block to be sent to the

connected 2D/3D object of the Virtools scene
(Tab.1 and Tab.2). There is no external port
connection, all the code runs within the same
plug-in and there is no need for external tools.

1ll.2. Detection Algorithm

1. Shape Appearance — Model Colour; a class
which is used to store the shape-appearance of
an object. It gives information about the material,
size and form of the object. 2. Colour
Segmentation method (Histogram); segments the
image into different regions and then searches
for the colour that most matches the region. The
colour with the highest probability is the colour
of the wanted region. 3. Blob (Connected
Components) Detection — Multi Target; a blob is a
connected component, which combines the
detected pixels of the selected image together,
and then gives the position of the centre of the
image. 4. Discard Too Small detected blobs; if the
blob is too small (not enough pixels) then it is
discarded because probably it was not the one
selected. 5. Get Blobs in a target which contains
the pose translation parameters; all the blobs are
added in a target vector to be referenced for
later manipulation. 6. Possible step to be added —
Tracking; so far all that was used is image
processing but using OpenTL modules. OpenCV
[11] could have been enough for the image
processing level, but while using the 3D model
tracking library, it is possible to track the object
by identifying them with an ID.

::::iltn Plugin Output Moving the Objects
Switches .

Connect | ObjectNr. | BlobNr. X Y z Parameters Input Updat.e Position

poz. | poz. | poz. L to Object Nr.:

Combination

1 1 1 14 12 2 1 1 1

1 2 1 10 11 6 2 1 2

1 1 2 5 4 4 1 2 3

1 2 2 6 3 4 2 2 4

1 3 2 7 2 4 3 2 5

Table 2. Data flow for script in Fig.7. Coordinates X, Y, Z are in cm.

AKTET Vol. IV, Nr 3, 2011 471



Dobi & Dobi

Minimum Recomended
Processor Intel 2 GHz Intel > 2 GHz
Single Core Core Duo
Memory 1GB 2GB
Graphics NVIDIA NVIDIA GeForce
Card GeForze 8600 9800
Operating Windows
System Xp/Vista,
Linux
Free Disk 300 MB
Space
Internet For
Connection installation of
tools

Table 3. Minimal requirements for OpenTL.

IV. RESULTS AND DISCUSSIONS

The AVT camera needs to be in a distance over
2m to have enough field of view to detect the
markers. The used camera has no significant
distortion error but small field of view, and the
used markers need to be registered in the system
as a Hexadecimal code. The A.R.T. system
requires the use of Infra markers which are
fragile and have a cost around 10 EUR each. For
each track-able object, a minimum of three infra
markers attached to the object is needed.
Virtools receives the pose data from Ubitrack
through network at a port specified from us. On
the very first use, trackman should calibrate a
minimum of three infrared cameras, that should
be synchronized with ubitrack at the same
network ports, and we should create the SRG
scene in ubitrack to track the infra and
hexadecimal markers. On our other proposed
approach which uses only OpenTL for Virtools,
there can be used coloured blocks instead of
hexadecimal markers with no need to register so
many different markers, and simpler cameras by
setting the distortion parameters. The detection
of the blocks is done via multi target blob
detection allowing many different colours in the
field and numbering them while identifying their
category (for two teams, only two colours need
to be registered). A.R.T. can be avoided together
with its complicated calibration, many tools

dependencies, expensive equipments, and
network connection requirements, if OpenTL is
used to track the robots. For this case the
approach is to use template matching as a
tracking method. The same camera which is used
for the coloured blocks can be used and the
minimal parameters are in Tab. 3. This method
uses a Bayesian tracker with the Extended
Information Filter (EIF) [12] and normalized cross-
correlation (NCC) [13] for target loss detection.

V. CONCLUSION

We have studied the common methods used in
computer vision, augmented reality, tracking
algorithms and have chosen the best approach
for the given problem. In some cases we have
combined two or more approaches together to
have a robust and flexible system. Our main goal
was to have a system that could be easily
calibrated, reliable, less dependable on third
party tools, user friendly, fast to manage and use,
and achievable with a lower budget. We have
used different methods for different kinds of
targets while studying the objects characteristics
such as colours, features, shape and motion. For
each feature we have used a specific method that
takes advantage the most of the certain
characteristic. To boost the performance and
minimize the error we have used specialized
trackers and added extended filters. Our method
is straight forward and fully integrates within the
code of other specialized application tools. As a
future work, we want to integrate our code in
more application tools and boost reliability and
robustness.
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PERMBLEDHIJE

Né kété punim, me anén e metodés matricore, jepet zgjidhja e problemit té paragitjes sé gjendjeve kontradiktore te
automatet determinuese. Né kété rast eliminohen ¢rregullimet e mundshme té vazhdimésisé. Pér té treguar
zgjidhjen e gjendjeve kontradiktore té automateve sekuenciale asinkrone determinuese, éshté dhéné pérshkrimi i
njé procesi teknologjik té shpimit té detalit né dy vrima koaksiale me makiné shpuese. Procesi teknologjik
pérshkruhet me diagramin rrugé-kohé pérmes sé cilit nxirret matrica e gjendjes sé automatit fillestar, e cila
plotésohet me elemente memoruese né ato vende ku paragiten gjendjet kontradiktore. Késhtu mundésohet nxjerrja
e ekuacioneve té ndryshoreve té daljes. Shembulli i mésipérm éshté realizuar, me ané té softuerit FESTO FLUIDSIM,
pér njé sistem thjesht pneumatik dhe pér njé sistem elektro-pneumatik me elementin PLC. Karakteristiké e kétij
sistemi éshté realizimi i procesit pérmes katér ndérprerésve fundoré - sensoréve (ndjesoréve) té dy aktuatoréve
(mekanizmave veproré), té cilét né ményré indirekte me elementet memoruese e dirigjojné procesin teknologjik té
shpimit té detalit punues.

Fjalét gelés: festo fluidsim, gjendjet kontradiktore, metoda e matricés, metoda e modifikuar, sinteza.

SUMMARY

In this paper, using the matrix method, is given the solution to the problem of appearance of contradicting states in
determining automates. In this case is eliminated the possible continuity disorder. To show the solution of
contradicting states in determining sequential asynchronous automates, we gave a solution of a technological
process of drilling two coaxial holes in drilling machine. Technological process is described through time-road
diagram, through which is created the matrix of initial state of automate, fulfilled with memory elements in those
places where contradictory states appears, and allows the getting the equations for output variables. The above
example is done in pneumatic system, electro-pneumatic system with the PLC elements, in FESTO FLUIDSIM
software. Characteristic of this system is the process of using four switches, sensor of the two actuators, which
indirectly with memory elements drive the technological process of drilling process.

Key words: festo fluidsim, contradicting states, matrix method, modified method, synthesis.

HYRIJE

Metoda matricore éshté e pérshtatshme pér
sintezén e sistemeve determinuese dhe
stokastike. Sinteza komplete kryhet né formatin e
pérbashkét "matrica e gjendjeve" [1]. Ekziston
ngjashméri e madhe me metodén e sinjalit total,

e sidomos kur kemi té béjmé me problemet
determinuese.

Sinteza me metodén matricore del prej supozimit
logjik se daljet nga sistemi ndérlidhen me hyrjet
dhe gjendjen e méparshme té sistemit.
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Paragitja matematikore e metodés matricore:
[Y1=[M]-[X] (L.1)

ku jané:

[Y] - vektori i daljeve té sistemit

[X] - vektori i hyrjeve té sistemit

[M] - matrica e gjendjeve, e cila i pérfshin
informatat mbi sinjalet e daljes dhe té
elementeve memoruese.

Dallimi kryesor ndérmjet matricés determinuese
dhe asaj stokastike, gjaté trajtimit me metodén
matricore, ka té béjé me vektorin e hyrjes: te
sistemet stokastike vektori i hyrjes pérmban
gjiendjen hyrése totale, ndérsa te sistemet
determinuese  pérmban vetém hyrjen e
ndryshuar. Ményra e paragitjes sé metodés
matricore éshté béré me sistemin e supozuar né
formén e  pérgjithshme, me  n-organe
ekzekutuese (relacioni 1.2), e cila nxirret nga
diagrami rrugé-kohé.
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PERSHKRIMI | PUNES SE NIE
DETERMINUES

Pér sintezén e njé procesi determinues me ané té
‘metodés sé matricave’, sé& pari po e
pérshkruajmé punén e njé shembulli karakteristik
determinues, né té cilin do té hasim né gjendjet
kontradiktore. Shembulli pérmban dy cilindra
veprues. Pér furnizimin e tyre jané pérdorur
shpérndarésit furnizues monostabél (me njé
gjendje té géndrueshme). Kétyre shpérndarésve
u nevojitet vetém njé hyrje impulsive, ¢ka do
thoté se vetém nga njé ndérprerés fundor i secilit
cilindér do té jeté né funksion direkt pér té
pércjellé impulset deri te kéta dy shpérndarés
monostabél. Kurse dy ndérprerésit e tjeré
fundoré té mbetur té po kétyre cilindrave sé
bashku me dy elemente memoruese do té
shérbejné pér pérpunimin dhe transformimin e
informatave té sistemit dirigjues pér t'i penguar

PROCESI

crregullimet e vazhdimésisé, gjegjésisht pér
eliminimin e gjendjeve kontradiktore.

PROCESI | SHPIMIT TE DY VRIMAVE KOAKSIALE
NE MAKINEN SHPUESE

Pérshkrimi i punés sé procesit teknologjik ku
béhet shpimi i detaleve punuese né makinén
shpuese, éshté dhéné né figurén 1.1, ndérsa
diagrami rrugé-kohé éshté dhéné né figurén 1.2.

y .
/ # o

Figura 1.1. Skema e procesit teknologjik

a& My - & nidépretmugin e sinjalithy,
3 4 3=
b1&ﬁ34- e ndérpret Trogin, e sijalitay,

1AM LA D) IaHl) IA4 D)
Féhgddetaling pomiciodn e puv s

Figura 1.2. Diagrami rrugé-kohé.

o |~

Figura 1.3. Ményra e veprimit té sinjaleve

Detali punues, si gjysméprodhim, nga magazina e
detaleve, pérmes shiritit transportues, sillet né
vendin ku do té béhet shpimi i dy vrimave.
Procesi i shpimit té vrimave éshté dhéné né
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diagramin rrugé — kohé (s-t) né figurén 1.2, né té
cilén jané paragitur edhe operacionet e organeve
ekzekutuese dhe té veprimeve té sinjaleve nga
ndérprerésit fundoré dhe elementet plotésuese
memoruese né operacione punuese.

Né figurén 1.3 jané treguar lidhjet e sinjaleve té
ndryshoreve primare té pavarura ay, by, té cilat sé
bashku me ndryshoret e elementeve memoruese
wy, dhe ws, japin sinjale direkte pér formimin e
forcave Y; dhe Y,, ndérsa ndryshoret primare a;
dhe b,;, pérmes elementeve memoruese wy, dhe
wa, € ndérprerjen rrugén e sinjaleve aktive dhe
késhtu i eliminojné kontradiktat e dy ngjarjeve gé
paraqgiten né linjat e plota vertikale 1 dhe 2 né
figurén 1.3.

SINTEZA

Qéllimi i sintezés éshté pércaktimi i sinjaleve té
njékuptimta pér secilén gjendje té automatit, si
dhe reduktimi i automatit fillestar né automatin
minimal. Sinjalet e pércaktuara mund té
pérdoren si sinjale pér pérftimin e daljes, ose pér
té véné né veprim (hequr nga veprimi) elementet
memoruese, gjé qé vlen edhe né sintezén e
automateve determinuese. Té gjitha punét né
Matricén e gjendjes kryhen pér t'i zgjidhur
ekuacionet e nevojshme.

Pérshkrimi i punés béhet shumé i pérshtatshém
pérmes diagramit rrugé — kohé [2], si né figurén
1.2.

Ndryshoret e pavarura jané: a4; ay; b, dhe b,, gé
rrjedhin nga ndérprerésit pneumatiké.
Ndryshoret e varura (té daljes) jané: Y, dhe Y,,
ku Y, e aktivizon shpérndarésin furnizues pér
lévizjen e pistonetés sé cilindrit 1A+ para dhe Y, e
aktivizon shpérndarésin furnizues pér lévizjen e
pistonetés sé cilindrit 2A+ para. Né figurén 1.4
jané paragitur hapat e Matricés sé gjendjeve.
Meqé né sistemin dirigjues sinjalet totale
paragiten né dy vende, té cilat e ¢rregullojné
vazhdimésiné e sekuencave, atéheré éshté meé se
e nevojshme qé kéto sinjale totale té eliminohen.
Sinjali total paraqitet ndérmjet hapave 1-2 dhe 3-
4. Prandaj né mes hapit 1-2 vendoset elementi
memorues bistabél (me dy gjendje té
géndrueshme) W, i tipit 3/2 dhe né mes hapit 3-
4 elementi memorues bistabél Wi, i tipit 3/2, ku

gjendja aktive do té jeté e bllokuar ndérsa gjendja
joaktive do té jeté né shérbim té kétyre dy
elementeve memoruese bistabile.

Hapi i pare

n 1 -

n A

rz| |3 Ty
T2 4 =Y

a)

Hapi i dyte

Fl E'II'?-[! rzIZb
F1 2| |&
r2| |, N
Fl 4 b,

b)
Hapi i treté (kodimi i katroréve me 1; 0)

Y1 (O] 0y 0] [
ri| (ol ol ol 1] |g
va| w) 0| o] of |5,
ra| ol 1] ol o] |5

c)
Figura. 1.4. a,b,c) Hapat e paragitur té gjendjeve
né matricén e gjendjeve.

Pasi gé shpérndarésit memorues monostabél té
tipit 5/2 aktivizohen vetém né njérén ané pérmes
impulseve, ndérsa kthimin né pozitén normale té
mbyllur e béné susta, shpérndarésit a; dhe b; do
té vijné né shérbim né pjesén e pérpunimit dhe
té pércjelljes sé informatave.

Né tabelé do té paragiten valvolat plotésuese

memoruese dhe valvolat e pavarura &, dhe b,.

Né bazé té rezultateve té fituara né tabelén 1,
nxjerrim ekuacionet e funksioneve té daljes:

Y, = Nisja-detali né magazin-b, - w,,

Y, =8, Wy,

Né bazé té ekuacioneve té funksioneve té daljes
Y; dhe Y3, ndryshoreve té pavarura a;, aq b; dhe

b, dhe elementeve memoruese W,, dhe W,,

béhet simulimi.
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Ndryshoret e SET RESET
pavarura:
a, dhe b, dhe
Valvolat
plotésuese:
W,, dhe W,,
a Pistoneta e cilindrit| Sustae
1A né pozitén e veté
zgjatur
b1 Pistoneta e cilindit | Susta e
2A né pozitén e veté
zgjatur
le b1 &
W34 Ch b1

Tabela 1. SET-imi dhe RESET-imi i elementeve
memoruese dhe i ndryshoreve sekondare.

SIMuLIMI

Simulimi me medium pneumatik [3, 4], figura 1.5.

Simulimi me medium elektro-pneumatik me PLC
[5, 6], figura 1.6.

Simulimi me elemente digjitale figura 1.7 dhe me
ndérprerés elektrik [7], figura 1.8.

PERFUNDIM

Metoda matricore éshté e zbatueshme pér
sintezén e automateve determinuese dhe
stokastike, éshté e pérshtatshme pér pérshkrimin
e punés sé automateve dhe pér projektim me ané
té kompjuterit. Sinteza né metodén matricore
éshté e zhvilluar né formatin matricor. Procedura
e sintezés éshté mjaft rigoroze, me zgjidhje afér
minimales né kuptimin e numrit té
komponentéve pér realizimin e sistemit. Sinteza e
sistemeve komplekse &shté kryer né ményré
manuale dhe né rastin e pérgjithshém mund té
mbeten gabime té shumta, prandaj preferohet gé
njé gjé e tillé té realizohet me ané té kompjuterit.
Tek kjo metodég, gjaté zgjidhjes sé problemit, nuk
vérehen ¢rregullimet e sekuencave dhe si rezultat
éshté mé e lehté pér zgjidhje. Véshtirési e késaj
metode &shté se implementimi i veprimeve SET
dhe RESET pér ndryshoret sekondare éshté mé
kompleks.

Né fund éshté Simulimi me medium pneumatik,
elektro-pneumatik me element PLC, me
elemente digjitale dhe me ndérprerés elektrik.

SKEMS E DIRIGJIMIT & UTOMATIK ESIMULULR NE FROGRAM IMN
SIMULLES FESTO-DIDL.CTIC

= - =

CEFl g O

Hamanitphrabrm & siwamitdid glus
e shara bor
B

Cormparenl Desalplay
Doable o Wow cyRrder

1

=
FOMP REZD AT
EEAT

Dimagramii ciMit 8 punés rnogéE-kohé [t

e | Desoripien |Oe se rm e g =t E B W™ =
oLl sﬁ?ﬁ'[ Iy N S [
e i =

HOMFP REZORI

Figura 1.5. Simulimi i skemés dirigjuese me medium pneumatik
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EMEMA ECAILIMT AUTEIMATIKENIMULUAAEE PACEIAAMIN

Bsnmnistpbrabrs & sssmitdidgme

HIMUL UEE FERTEO-FLUICHIM DBEME
mpmil EhEm |

wrimbs wrimin wimbs had arisln L} a -

P . B ]
i

Hem .j"u_u .j’\.rn hl"-|.|u: -._|. i"
v " HENEEN
S a_ W a—‘ P [ un] et [ [t [ T wr
E]
= Lo = O o ] S Sl S
e | T TTT1
5 L] A
Ly
KCMPREROR | R

Cegraml | elkiit i pun rrugel -HEre

[ & A ) ] =

L
(s o et e k' | HJ\_/I\
4t

i bl st e B [ a M o,
L,

O |

s Linhes fuld ot b ~|
o

Figura 1.6.

478

Strulurs e brendshre & PLC

_ 1z ﬂ;@ _

Simulimi i sistemit dirigjues me medium elektro-pneumatik me elementin PLC.
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Figura 1.7. Simulimi me elemente logjike.

=i —§
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Figura 1.8. Simulimi me ndérprerés elektrik.
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PERMBLEDHIJE

Né kété punim éshté pérshkruar sinteza e automateve sekuenciale asinkrone té sistemeve stokastike pérmes
metodés matricore dhe metodés sé modifikuar. Me kété rast éshté béré krahasimi i metodave té sipérpérmendura.
Kéto dy metoda luajné rol té réndésishém te sinteza, si te automatet e sistemeve determinuese ashtu dhe te
automatet stokastike. Pérmes tyre gjenden klasét kompatibile té gjendjeve té brendshme. Pérmes njé shembulli
mjaft kompleks, té zgjidhur me secilén nga metodat e sipérpérmendura, éshté kryer sinteza e automatit sekuencial
asinkron stokastik. Me kété kemi véné né pah pérparésité dhe dobésité e secilés prej kétyre metodave.

Fjalét celés: automatet sekuenciale, metoda matricore, metoda e modifikuar, sinteza, stokastike.

SUMMARY

In this paper, it is described the synthesis of asynchronous sequential automats of stochastic systems through matrix
method and modified method. We also have done the comparison of above mentioned methods. These two
methods play an important role in synthesis of automates of determining systems as well as stochastic automates.
Though them one finds compatible classes of internal states. Through a complex example, solved by each above
mentioned method, it is done the synthesis of asynchronous sequential stochastic automat. In this way we have
showed the advantages and weakness of each method.

Key words: sequential automats, matrix method, modified method, synthesis, stochastic.

HYRIJE

Metoda matricore éshté e pérshtatshme pér
sintezén e sistemeve determinuese dhe
stokastike. Sinteza komplete kryhet me ané té
"matricés sé gjendjeve" [1].

Paragitja matematikore e metodés matricore:

[YI=[M]-[X] (1.1)
ku:
[Y] — vektori i daljeve té sistemit

[X] — vektori i hyrjeve té sistemit

[M] — matrica e gjendjeve, e cila i pérfshin
informatat mbi sinjalet e daljes dhe té
elementeve té memories.

Ményra e paraqitjes sé metodés matricore éshté
béré me sistemin e supozuar né formén e
pérgjithshme, me  n-organe  ekzekutuese
(relacioni 1.2), e cila nxirret nga matrica primitive
né té cilén pérshkruhet automati fillestar.

Metoda e modifikuar éshté e pérshtatshme pér
sintezén e sistemeve determinuese dhe
stokastike.
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¥ M, M. ma |l x
i |0 m, ;
4 : X,
T, Ml Mg oo my || R, (1.2)

Kjo metodé sintezén e automateve sekuanciale
asinkrone e bén nga pérshkrimi fillestar i punés
sé automatit né matricén primitive, e cila né
formé té pérgjithshme éshté dhéné né tabelén
1.1:

b" b™/d"

h, h,
A E/O B/0
B F/0 A/O
C E/- /o
D F/1 D/0
E c/1 /o
F D/- B/0

ku: b” — gjendjet e automatit né kohén paraprake;
p™t - gjendjet e automatit né gjendjen pasuese;
d — madhésité e daljes dhe h — madhésité e
hyrjes.

Tabela 1.1. Forma e pérgjithshme e ngjarjeve né
tabelén primitive.

Té dy metodat jané aplikuar né automate me
medium pneumatik. Nénsistemi energjetiko-
informativ éshté paragitur né figurén 1.1.

C1

Figura 1.1. Nénsistemi energjetiko/informativ.

SINTEZA

Pér ta paraqitur dallimin ndérmjet kétyre dy
metodave pér sintezén e automateve sekuenciale
asinkrone stokastike po e zgjidhim njé shembull
karakteristik i cili e pasqyron punén e automateve
sekuenciale asinkrone stokastike, té paraqitur né
matricén primitive (tabela 1.2).

Sintezén do ta bé&jmé ndaras, si me njérén ashtu
edhe me metodén tjetér, pér té ardhur deri te
dallimi i tyre né zgjidhjen e automatit
pérfundimtar.

SINTEZA ME METODEN MATRICORE

Baza themelore e sintezés sé automateve
stokastike éshté matrica primitive (e thjeshté) [2].
Gjendjet e automatit nga matrica primitive
pasqyrohen né matricén e gjendjeve né secilén
nga pjesét e daljeve. Gjendja me dalje Y; shkruhet
né gjysmén e epérme té i-sé sé pjesés sé daljes,
kurse gjendja me dalje Y shkruhet né gjysmén e
poshtme. Késhtu pérkufizohen rreshtat né té cilét
shénohen gjendjet.

Pér té hyré mé thellé né problematikén e sintezés
me metodén matricore, do té shqyrtohet
automati sekuencial stokastik i cili &éshté dhéné
né matricén primitive tabela 1.2. Pastaj nga
matrica primitive e nxjerrim matricén e gjendjes,
e cila éshté paragitur né figurén 1.2. Fushat e
matricés sé gjendjes jané plotésuar me gjendjet e
géndrueshme té punés sé automatit.

X1X; 00 01 11 10 | YiY,

b;

1 1 - 2 3 00
2 1 4 2 - 00
3 1 - 5 3 00
4 - 4 2 6 10
5 1 - 5 3 00
6 1 - - 6 01

Tabela 1.2. Matrica primitive e gjendjeve té
automatit.

S
T _
¥, . 0o
7l 01
%l 11
7, 10
2 1] 4 3

Figura 1.2. Gjendjet e pérkufizuara né matricén e
gjendjeve.
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Kolona e paré paraget gjendjet e automatit, pra
automati fillestar i ka gjashté gjendje. Katér
kolonat e tjera paragesin gjendjet pasuese té
automatit fillestar, ku gjendjet e géndrueshme
tregohen me numra té theksuar, kurse gjendjet
kalimtare me numra té patheksuar. Kolona e
fundit tregon daljet e automatit, i cili né kété rast
i ka dy ndryshore té daljes qé njékohésisht jané
edhe té varura (Y; dhe Y,). Rreshti i paré
pérfagésohet me ndryshoret e pavarura (x; dhe
X;). Nga Tabela primitive ndértohet Matrica e
gjendjeve té automatit:

Sistemet me pérbérshméri té larté, vec tjerash
karakterizohen edhe me aktivizimin né veprim té
disa organeve ekzekutuese mé tepér se njé heré
brenda njé sekuence. Me kété nénkuptojmé se i
njéjti sinjal i hyrjes gjaté njé sekuence i vé né
veprim disa ngjarje té ndryshme. Prandaj, me
géllim té caktimit té ngjarjes sé déshiruar pér
hyrjen gjegjése, nevojitet gé sinjali hyrés té
plotésohet me elementin memorues pér ta
mbajtur né kujtesé ngjarjen paraprake.

CAKTIMI | MEMORIEVE TE NEVOJSHME

Pér ato gjendje té géndrueshme qé kané hyrje té
njéjté dhe dalje té ndryshueshme gjaté intervalit
té ndryshém kohor, nevojitet té béhet caktimi i
elementeve té nevojshme memoruese. Késhtu
pér t'i dalluar gjendjet e géndrueshme 2 dhe 5 té
cilat kané hyrje té njéjté (11) dhe daljet e
ndryshueshme, si njérés ashtu edhe gjendjes
tjetér i shogérohen elemente memoruese. Té
themi, se né momentin caktuar pér gjendjen e
géndrueshme 2 elementi memorues duhet té
jeté né pozitén-SET, ndérsa pér gjendjen e
géndrueshme 5 i njéjti element memorues duhet
té jeté né pozitén-RESET, pra kéto dy gjendje do
ta kené kombinimin e njékuptimté ndérmjet
hyrjes dhe gjendjes sé elementit memorues.
Prandaj, elementi memorues Z,, né Matricén e

gjendjes (figura 1.2) vendoset prané secilés
ngjarje 2, ndérsa z, vendoset prané secilés
ngjarje 5.

E njéjta gjé vlen edhe pér gjendjet 3 dhe 6.

Hapi i fundit né sintezén e Matricés sé gjendjes,
éshté gé elementet memoruese né ményré té

drejté té vendosen nga veprimi-RESET né
veprimin-SET. Me fjalé té tjera, elementi

memorues Z. @éshté né pozitén SET para

ij
gjendjes "i", dhe né pozitén RESET para gjendjes

J
Me pérkufizimin e elementeve memoruese
plotésohet Matrica e gjendjeve. Kjo &shté
paragitur né figurén 1.3.

N5
- _
Pl- 1 Z:: le o
Pl- Z!! le I:I 1
Pl— B Z]I 1 1
5 | 4|5 Zy L
| Z]!

Figura 1.3. Matrica e gjendjeve me elementet
memoruese.

& Ay
ol1] o 0
hid Z.| Z oo
_1 1 0 _25 _36
Yl — ZQS 36 O 1
¥, ool o | Zll1 1
v z 1 0
2 11 ]7% Za
L ij -

Figura 1.4. Fushat e koduara me numrat binaré 1
dhe 0 né matricén e gjendjeve.

CAKTIMI | EKUACIONEVE PER FUNKSIONET E
DALJEVE DHE TE SHPERNDARESVE MEMORIKE
Qéllimi i sintezés éshté pércaktimi i sinjaleve té
njékuptimta pér secilén gjendje té automatit, si
dhe reduktimi i automatit fillestar né automatin
minimal. Sinjalet e pércaktuara mund té
pérdoren: si sinjale pér pérfitimin e daljes, ose
pér té véné né veprim/hequr nga veprimi
elementet memorike, gj¢ gé vlen edhe né
sintezén e automateve determinuese. Té gjitha
punét né matricén e gjendjes kryhen pér t'i
zgjidhur ekuacionet e nevojshme.

Matricén e gjendjeve e kodojmé me numra
binaré 1 dhe 0, dhe me elemente memorike
(figura 1.4).
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Sé pari, nga figura 1.4, i nxjerrim ekuacionet e
elementeve memoruese (zzsdhe 236) te

paragitura né tabelén 1.3:

Elementet SET RESET
memoruese
Zzs 7172 lez
Zse X X525 X1X2725

Tabela 1.3. SET-imi dhe RESET-imi i elementeve
memoruese

Pas disa transformimeve merren ekuacionet e

funksioneve logjike té daljes (Y,, Y,, Y, dhe Y, ):
Yi=X% 0 V=% +X7 Y, =XX,Z ;
Yo =X 4% + XX Zy

Né vijim éshté paragitur simulimi i sistemit

dirigjues, sinteza e té cilit é&shté béré me metodén

matricore (figura 1.5) [3, 4].

1d pjesE pErreiEm b e sHEm dirgres

T el

==

ToHe g cAe
To W = hw cAber

Figura 1.5. Simulimi i sistemit dirigjues.

SINTEZA ME METODEN E MODIFIKUAR

Matrica primitive (tabela 1.2) ndértohet ashtu gé
né njé rresht paragitet njé dhe vetém njé gjendje
e géndrueshme, dhe sé paku njé gjendje jo e
géndrueshme, gjé qé varet nga natyra e
automatit (determinues ose stokastik). Gjendja e
géndrueshme qé emértohet me numér rendor
theksohet dhe shkruhet né kolonén gé rrjedh nga
sekuenca e saj (té ndryshoreve primare té
pavarura) [2]. Pasi qé hyrjet pasqyrohen né dalje
té shumékuptimshme, gjé qé éshté karakteristika
themelore e automateve sekuenciale stokastike,
dhe meqé ndérrimi i gjendjes sé géndrueshme
paraprihet nga gjendja jo e qgéndrueshme,

atéheré gjendja jo e géndrueshme shkruhet né
kolonén e njéjté té gjendjes sé ardhshme
pérkatése té géndrueshme dhe né rreshtin e
gjendjes sé géndrueshme paraprake.

Kéto ndérrime té gjendjeve té brendshme té
automatit béhen nén veprimin e hyrjeve té
ndryshoreve primare. Meqé, népérmjet
gjendjeve jo té géndrueshme kalohet nga njé
giendje e géndrueshme né njé e mé shumé
gjendje té ardhshme té géndrueshme, atéheré
numri gjegjés i gjendjeve té qéndrueshme
shkruhet né rreshtin e njéjté té gjendjes
paraprake té qéndrueshme. Kjo éshté
karakteristiké e automateve stokastike. Emértimi
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i giendjes jo té géndrueshme éshté i njéjté me
gjendjen e ardhshme té géndrueshme.

Sinteza e shembullit té njéjté do té fillojé nga
Matrica primitive, tabela 1.2.

MENYRA E PERMBLEDHJES DHE MATRICA E
REDUKTUAR

Rregullat pér pérmbledhjen e rreshtave té
matricés primitive mund té paragiten né kété
meényré:

1. Dy rreshta mund té pérmblidhen né njé rresht
nése né ato kolona gjendet:

1.1 - numri i njéjté i gjendjeve, i rrethuar apo jo i
rrethuar,

1.2 - numriitheksuar ose jo i theksuar me fushén
e lirg,

1.3 - fushat e lira (elementet pa numra).

2. Rreshtat e pérmbledhur né njé rresht qé e
plotésojné rregullén 1, rezultojné né:

2.1- numrin e theksuar rregulla e té vjetérit,
nése éshté pérmbledhur numri i theksuar ose jo i
theksuar (gjendja e qéndrueshme ose jo e
géndrueshme).

2.2 - numrin e theksuar, nése pérmblidhet numri i
theksuar me fushén e zbrazét,

2.3 - numrin jo té theksuar, nése pérmblidhet
numri jo i theksuar me fushén e zbrazét,

2.4 - fushén e zbrazét, nése pérmblidhen dy
fusha té zbrazéta.

3. Numri i rreshtave té matricés sé reduktuar
medoemos duhet té keté peshén Zi, e nése nuk e
ka, atéheré duhet té béhet pseudoreduktimi i
numrit té rreshtave.

4. Pér reduktimin e rreshtave té matricés
primitive veprohet si vijon: secili rresht
krahasohet me secilin rresht, si vijon:

- rreshti i paré krahasohet me rreshtin e dyté deri
né rreshtin e fundit (n),

- rreshti i dyté krahasohet prej rreshtit té treté
deri te i fundit (n),

- rreshti n — 1 krahasohet me rreshtin e fundit
(n).

Rregullat e treguara mé lart pér pérmbledhje
paraqgesin raportin ndérmjet dy rreshtave (figura
1.6).

Duke i respektuar rregullat e pérmendura mé lart
i fitojmé implikantet esenciale, prej té cilave e
ndértojmé grafin e automatit (figura 1.7)

CIERE [O[o[= -]

Figura 1.6. Shtruarja e rregullave t& minimizimit.

Figura 1.7. Paragitja né grafe e gjendjeve
kompatibile.

Implikantet esenciale mund té jené: 1,2; 4,6; 3,5
ose 1; 2,4,6; 3,5. Mirépo grupi i dyté i imlikanteve
na jep zgjidhjen mé optimale. Kjo zgjidhje shihet
né Matricén e reduktuar, figura 1.8.

1 - 2 E:
1 4 2 (i
1 - 3 3

Figura 1.8. Matrica e reduktuar.

Meqgé Matrica e reduktuar (figura 1.8) nuk e
plotéson rregullén kryesore sipas sé cilés numri i
rreshtave duhet té jeté 2 péri=0,1,2,..,n,
éshté marré Matrica e reduktuar e cila duhet t'i

keté 4 rreshta (figura 1.9):
—_—i

Az
1 - 1 1
L 4 2 i
L _ £ 3

T Eg
Figura 1.9. Matrica e zgjeruar e reduktuar.

Megé radhitja e tillé e implikanteve esenciale
prodhon c¢rregullime té sekuencave, lajmérohet
ndérrimi i vlerave binare té dy ndryshoreve
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sekondare. Né kété rast nga kalimi prej gjendjes
sé géndrueshme 5 ose 3 né gjendjen e
géndrueshme 1 béhet ndérrimi i ndryshoreve

sekondare z, dhe z,; do té jeté 11 — 00, ¢ka

nuk e lejojné rregullat e sintezés.
Prandaj, pas rregullimit Matrica e reduktuar kalon

né Tabelén Operative, figura 1.10.
—_—ii
Xz

g E3

Figura 1.10. Matrica (tabela) operative.

Duke i koduar gjendjet e géndrueshme dhe jo té
géndrueshme me numrat binaré 1 dhe 0 né
Tabelén Operative nxjerrim ekuacionet e
ndryshoreve sekondare dhe ekuacionet logjike té
daljeve.

Prandaj, pas rregullimit Matrica e reduktuar
qguhet Tabelé Operative, figura 1.10.

EKUACIONET E NDRYSHOREVE SEKONDARE DHE
TE DALJEVE
Nga Tabelat operative té koduara nxjerrim

Funksionet e ndryshoreve Z, dhe Y, , figura
1.11. Nga figura 1.11 b,c,d,e), nxjerrim
ekuacionete Z; dhe Y, :

Katrorét me vija té plota: Z, = X,Z, + X, Z;;
Katrorét me vija té ndérprera:

Z_l =%(Z+X)+12,;

Katrorét me vija té plota: Z, =X, (Z, +X,Z;) ;
Katrorét me vija té ndérprera:

Z, =X +7,+X%7,

Katrorét me vija té plota: Y, = XX, ;

Katrorét me vija té ndérprera: Y_l =X +X,;
Katrorét me vija té plota: Y, = X, X,Z;;

Katrorét me vija té ndérprera: Y, =X +Z, +X,

—_—iiy

& b
o - 10 1
o - n 0l
o 10 10 10
g g3 a)
—_—i
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Figura 1.11. a, b, ¢, d, e). Tabelat operative té
ndryshoreve sekondare dhe té ndryshoreve té
daljes.

Né figurén 1.12 éshté paragitur realizimi me
metodén e modifikuar [3, 4].
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Figura 1.12. Skema dirigjuese me metodén e modifikuar.

PERFUNDIM

Metoda matricore éshté e zbatueshme pér
sintezén e automateve determinuese dhe
stokastike dhe éshté e pérshtatshme pér
pérshkrimin e punés sé automateve dhe pér
projektim me ané té kompjuterit. Sinteza éshté e
zhvilluar né formatin matricor. Procedura e
sintezés éshté mjaft rigoroze, me zgjidhje afér
minimales sa i pérket numrit t&€ komponentéve
pér realizimin e sistemit. Te sinteza manuale e
sistemeve komplekse mund té mbeten gabime té
shumta, prandaj preferohet gé kjo puné té kryhet
me ané té kompjuterit.

Né metodén e modifikuar jané dhéné zgjidhjet e
mundshme pér eliminimin e c¢rregullimeve té
sekuencave dhe té vazhdimésisé, duke fituar
rezultatin  minimal. Né& metodé nuk jepen
udhézimet pér rastin kur gjendja e ardhshme e
brendshme gjendet né dy ose mé tepér grupe té
thjeshta kompatibile (té pajtueshme).

Duke u bazuar né rezultatin e arritur pérmes
shembullit qé shqyrtuam, nése merret parasysh

numri i elementeve pér realizimin praktik, mé e
volitshme rezultoi metoda Matricore, ndérsa
pérparési e metodés sé Modifikuar éshté fakti se
pérmes saj gjaté kohés sé sintezés eliminohen
¢rregullimet e vazhdimésisé sé sekuencave.
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PERMBLEDHIJE

Koksi i naftés éshté njé nénprodukt i réndésishém i pérpunimit dytésorté mbetjeve té rénda té naftés. Ai ka gjetur
pérdorim té gjeré si burim energjie né fusha té ndryshme té ekonomisé. Koksi i prodhuar né vend, ka orgjiné
térésisht naftén shqiptare, e cila éshté nafté me pérmbajtje té larté squfuri, si rrjedhim, edhe ai pérmban njé
pérgindje té konsiderueshme té squfurit total, e cila luhatet deri né 8,5 % né masé.Né kété punim kemi pasqgyruar, jo
vetém prodhimin dhe fushat e pérdorimit té koksit té naftés, por kemi vlerésuar ndikimin mjedisor té produkteve té
djegies sé koksit gé shkaktohen nga emetimi i SO, dhe CO,. Né material jepen gjithashtu konsiderata teorike dhe
analitike mbi cilésiné e koksit té naftés krahasuar me standardet evropiane, si dhe rekomandime dhe alternativa
pér zbutjen e efektit mjedisor té produkteve té djegies sé tij dhe pérmirésimin e standardeve shtetérore ekzistuese
shqiptare.

Fjalé kyge: SO, , CO,, koksi i naftés, pérmbajtja e squfurit

SUMMARY

The petroleum coke, is an important byproduct of secondary processing of the heavy residues from oil. It has been used in
many different sectors of domestic industry as a source of energy. The domestic production of coke is based on the Albanian
crude oil, a high sulfur content product, hence it also contains high amounts of sulfur that reach approximately. 8.5%. The
paper gives an overview of the production and the industries where oil coke is used, and it evaluates s the environmental
impact of SO, and CO, emissions. Theoretical and analytical considerations about the quality of the product compared with
European Standards are also included, as well as recommendations and alternatives for the mitigation of environmental
effects from coke burning which might lead to the revision of current national standards.

Key words: SO,, CO,, petroleum coke, sulphur content

HYRJE

Koksi i naftés si njé nénprodukt i pérpunimit
sekondar té mbetjeve té rénda té naftés,
karakterizohet nga njé masé e ngurté, kryesisht
kokrrizore dhe me ngjyré té errét. Né rastin e
naftés shqiptare, ai zé 15.6 — 19 % té bilancit
material té nénprodukteve té fituara nga
pérpunimi i naftés bruto. Ka njé potencial té larté
energjetik, mé shumé se 8000 kcal/kg, si dhe njé
fushé té gjeré pérdorimi.

Prodhimi i koksit té naftés realizohet né procesin
e koksifikimit té mbetjeve té rénda té naftés, né
té cilin ndodhin reaksionet e kondensimit dhe
dendésimit té hidrokarbureve individualg, té cilét
cojné né formimin e koksit. Pérmbajtja e
hidrokarbureve aromatiké né |éndén e paré
ndikon shumé né formimin e koksit. Studimet
tregojné gé shpejtésia e formimit té koksit rritet
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me rritjen e pérmbajtjes sé aromatikéve né
Iéndén e paré. [3], [4], [5]
Kimizmi i kétij procesi mund té paragitet me anén
e skemés sé méposhtme:

tréshira
= Larhoide
asfaltene (loks)

aromatkét ———
polimerie =%

allcanet = alkene

Né vendin toné, koksi i naftés, pér heré té paré
éshté prodhuar né proceset me kazan né Uzinén
e Naftés né Kugové né vitin 1968, i cili u pérdor
kryesisht pér nevoja té metalurgjisé me ngjyra.
Ndértimi i Kombinatit té Pérpunimit té Thellé té
Naftés (KPTHN) né Ballsh, dhe vénia né puné e tij
né fund té vitit 1978, shénon prodhimin e koksit
té naftés me njé teknologji mé té avancuar pér
kohén, né proces industrial té vazhdueshém, ku u
realizua skema e koksifikimit té vonuar me
sistemin me katér kamera (dhoma koksifikimi)
dhe shkarkimin hidraulik té tij. [7], [13]

“
WA
£

Valvul 3-kalimshe pér avullin ¢ ujit dhe

gazet qw vijnd nga kamerat

Fllamxcha ¢

i hili

Figura 1: Prodhimi i koksit té naftés me proces té
vonuar me sistemin me katér kamera dhe
shkarkimi hidraulik i tij (skemé e aplikuar né
KPTHN Ballsh).

Duke u nisur nga fugqia e larté kalorifike, dhe sasia
e pakét e hirit (rreth 0.5%), koksi i naftés ka
gjetur pérdorim té gjeré né shumé fusha.

Koksi i naftés i prodhuar né vendin toné kryesisht
éshté pérdorur dhe pérdoret si Iéndé djegése:

- né industriné e metaleve me ngjyra dhe té zezé
né Rubik dhe Elbasan,

- né industriné e prodhimit té ¢imentos, Elbasan,
Vlorg, Fushé-Krujé, Shkodér, Tirané,

- né industriné e prodhimit né rrugé industriale
dhe artizanal té gélgeres.

Aktualisht tregu i konsumit té koksit té naftés né
vendin toné éshté industria e c¢imentos, e
pérgéndruar né Elbasan, Fushé-Krujé dhe
Borizané si dhe prodhimi artizanal i gélgeres i
shpérndaré né gjithé territorin e vendit. Ky treg
furnizohet né pjesén dérrmuese me koks
prodhim vendi dhe pjesa tjetér importohet nga
Venezuela, Egjipti, etj.

W
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Figura 2: Skema e furrit dhe parakalcinatorit né
fabrikén e ¢cimentos Fushé — Krujé

| ——APlo ——5 wt (%)

30
. 5.5
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Grafiku 1: Variacioni i densitetit dhe pérmbajtjes
sé squfurit té naftés shqiptare sipas
vendburimeve.

Rafinerité shqiptare pérpunojné nafté bruto té
prodhuar nga vendburimet tona, e cila éshté
relativisht e réndé me njé densitet gqé varion né
vlerat 0.910 deri né 1.030 gr/cms, me pérmbajtje
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shumé té larté squfuri (3.2 — 6.2 %), metale té
rénda dhe asfaltenesh.

Pérdorimi i koksit té naftés si [éndé djegése éshté
njé burim serioz i ndotjes sé& mjedisit nga
nénproduktet e gazta té djegies jo vetém nga
CO,, por edhe nga SO,.

Ky punim ka si géllim gé népérmjet monitorimit
té prodhimit dhe konsumit té koksit té naftés né
vite né vendin toné:

e té evidentojmé né ményré sasiore efektin
mjedisor té produkteve té djegies sé koksit,
konkretisht pér SO, dhe CO,, si dhe

e té japim rekomandime dhe alternativa pér
zbutjen e efektit mjedisor té kétyre emetimeve.

MATERIALI DHE METODA

Periudha e maré né studim éshté prodhimi dhe
konsumi i koksit té naftés pér 30 vjet, 1979 —
20009.

Pér té nxjeré pérmbajtjen e squfurit né Iéndét e
djegshme té ngurta (fosile), si dhe té karbonit
organik, jané shfrytézuar testet cilésore gjaté
kontrollit té prodhimit dhe shitjes né vite né
KPTHN Ballsh, si dhe té dhénat eksperimentale té
realizuara aktualisht té koksit gé konsumohet né
fabrikat e ¢imentos (Fushé- Krujé, Borizan,
Elbasan) dhe linjat artizanale té prodhimit té
gélgeres né vend. [1], [12]

Mostrat jané marré si pjesé pérfagésuese e sasive
té koksit té prodhuar né KPTHN né Ballsh, né
periudha té ndryshme kohe dhe cikél prodhimi, si
dhe sasive té ndryshme té koksit té naftés dhe
gymyreve té importuara nga Venezuela, Egjypti
dhe Ukraina.

Pér marjen e mostrave, amballazhimin, ruajtjen
dhe analizimin e tyre jané respektuar metodikat
pérkatése té standardeve shqiptare STASH 1907 —
86; 6/1—-87;6/2—-87;6/6—87.

Nga mostrat e siguruara kemi pérgatitur njé
numeér té konsiderueshéme mostra pérfagésuese
pér testimin e tregueséve té tyre cilésoré si:
lagéshtia, |éndét volatile, hiri dhe pérmbaijtja e
squfurit.

elagéshtia pércaktohet me metodén e tharjes
né temperatura rreth 100°C (102-10506),

me metodén e pércaktimit té drejtpérdrejté té
lagéshtisé me ané té kapjes sé saj gjaté tharjes sé

provés né rrymé azoti, nga absorbues té
ndryshém, metoda me distilim, metoda
kriohidrate. Né rastin konkret kemi pérdorur
metodén e tharjes né termostat né temperaturén
102-105°C.

ePércaktimi i pérmbajtjes sé léndéve flurore né
koksin e naftés dhe né qymyre, realizohet
népérmjet ngrohjes sé Iéndés djegése té ngurté
pa gené né kontakt me ajrin, pér njé kohé té
caktuar né njé temperaturé té caktuar e cila
zbérthehet duke gliruar produkte qé quhen Iéndé
volatile  (fluturuese). Gjaté vlerésimit té
madhésisé sé |éndéve volatile né |éndén djegése,
duhet pérdorur shprehja “clirimi i I|éndéve
volatile” dhe jo “pérmbajtja e léndéve volatile”
megenése sasia e |éndéve volatile, né njé shkallé
té konsiderueshme varet nga kushtet né té cilat
ndodh ¢lirimi i tyre nga Iénda djegése. Clirimi i
Iéndéve volatile éshté njé tregues gé lejon té
formohet njé tablo pak a shumé e garté mbi
vetité dhe pérbérjen e Iéndés djegése, pra
ndihmon dhe pér pércaktimin e rrugéve mé
racionale té pérdorimit té saj. Metodika konkrete
gé ndogém pér pércaktimin e pérmbajtjes té
Iéndéve flurore ishte kroxholat me mostra té
peshuara mbuluar me kapak i vendosém né njé
furré elektrike té ngrohur deri né 850°C pér njé
kohé prej 7 minutash.

oHiri éshté lénda e padjegshme qé formohet
gjaté djegies sé léndéve djegése té ngurta, koks
nafte, qymyr dhe té léngéta si nafté dhe mazut.
Gjaté djegies sé |éndés djegése, pjesa organike e
humateve digjet ndérsa pjesa minerale (oksidet e
metaleve) mbeten né hi. Pér té pércaktuar
pérmbajtjen e hirit né lIéndét djegése té ngurta
dhe né rastin konkret né kokset e naftés dhe
gymyret e pérdorura pér prodhimin e klinkerit né
fabrikat e ¢cimentos, pérdoret metoda termike me
djegie né 800 — 825°C pér rreth dy oré.

®Pér pércaktimin e pérmbajtjes sé squfurit né
léndét djegése (koks nafte, qymyr, nafté dhe
mazut), pérdoren disa metoda. Nga metodat pér
pércaktimin e pérmbajtjes sé pérgjithshme té
squfurit mé e njohura éshté metoda e eshkés.
Kur pérmbajtja e squfurit né kampion éshté e
vogél (mé pak se 0.5%), kjo metodé jep rezultate
jo té sakta. Né rastin toné, pérmbajtjen e squfurit

AKTET Vol. IV, Nr 3, 2011 489



Begiraj et al.

né % né masé (standardizuar sipas STASH 36 49 —
86; STASH 6/6 - 87) e pércaktuam me metodén
“Grote”.[10]

Me kété metodé ( STASH 46-86 ) arrihet té
pércaktohet pérmbajtja e squfurit té djegshém.
Kjo metodé zbatohet pér Iéndét e djegshme té
ngurta dhe pér produktet e naftés me
avullueshméri té ulét (solar, vajra, mazut, etj).
Parimi i punés konsiston né djegien né njé rrymé
ajri té njé sasie té njohur Iénde té djegshme né
temperaturén 1050 -1100 C°. Squfuri i djegshém
kalon né formén e SO, dhe ky duke u gurgulluar
né tretésirén e amidonit me pérmbajtje jodi,
kalon né H,SO; dhe né H,S0O,.

Sipas sasisé sé jodit té harxhuar pér titrim
llogaritet edhe sasia e squfurit né Iéndén djegése.
Né ményré skematike gjaté djegies sé |éndés sé
djegshme jané té mundshém té shkarkohen kéto
produkte gazore, té avullt dhe té ngurté: [8], [9]
(11]

{Co Huk + % (n+m)0, = CO,; CO; SO,; NOy; H,S;
HCI; H,0; Hi; Pb; dhe VOX (komponime volatile
organike)

Llogaritjet e sasive té SO, té emetuara né mjedis
jané béré duke arsyetuar me vlera té
mesatarizuara té squfurit total né koksin e naftés
té prodhuar né vend.

Llogaritja e squfurit, SO, dhe hirit (oksidet e
metaleve Va, Ni, Co, Fe, Mo, Ti etj) éshté
mbéshtetur mbi bazén e té dhénave té mostrave
pérfagésuese té testuara.

REZULTATE DHE DISKUTIME

Pér nxjerrjen e té dhénave statistikore té
prodhimit té koksit té naftés né vend, jané
shfrytézuar burime shtetérore dhe burime bruto
direkt nga prodhimi industrial.

Té dhénat statistikore té prodhimit té koksit té
naftés mé té plota dhe mé té sakta jané pér
periudhén 1992 — 2009. Prodhimtaria e koksit té
naftés né vend éshté e lidhur me sasiné e naftés
té pérpunuar né KPTHN né Ballsh.

e Jané prodhuar gjaté periudhés 1979 — 1991 (13
vjet) = 1,502 milion ton ose varion rreth vlerés
115 500 ton/vit.

e Sasia e prodhuar gjaté periudhés 1992 — 2009
(17 vjet) = 1,056 milion ton ose varion rreth
vlerés 62 118 ton/vit.

e Sasia totale e koksit té naftés prodhuar nga
fillimi i punés sé KPTHN né Ballsh dhe deri tani
éshté aférsisht: 2,558 milion ton, pérkatésisht
1,502 pér periudhén 1979 — 1991 dhe 1,056
milion ton pér periudhén 1991 —2009. [1], [6]
[12]

Viti 1979 1985 1991 | 1992 | 1993 | 1994 | 1995 | 1996 1997 | 1998 | 1999
Sasia 115 115 115 72.1 94.2 74.4 68.9 63.5 33.7 57.8 47.5
Viti 2000 2001 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
Sasia | 45.5 43.4 48.6 57.5 58.7 47.9 64.5 58.7 47.4 71.9 -

Tabela 1: Prodhimtaria né vite e koksit té naftés pér periudhén 1979 — 2009 (x 1000 ton).
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Grafiku 2: Variacioni i prodhimtarisé sé koksit té
naftés pér periudhén 1979 - 2009

Si¢ shihet dhe nga grafiku kemi:

e Prodhimtaria e koksit té naftés pér periudhén
1979 — 2009, e mesatarizuar , varion rreth
e vlerés 85667 ton/vit.

e Né vitin 1997 prodhimtaria e koksit
vlerén mé minimale 33 700 ton/vit.

e Né vitin 2009 prodhimtaria e koksit ka ardhur
né ngritje, duke arritur vlerén :

e 71 900 ton/vit.

arriti

Né tabelén né vijim, po paragesim té dhénat
eksperimentale té testeve té mostrave
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pérfagésuese té mara pér analizé e cila pérmban
Standardin Shqiptar té koksit té naftés, rezultatet
eksperimentale té testeve cilésore té koksit té
prodhuar né vend, KPTHN Ballsh, importuar vitet

e fundit nga Venezuela, Egjipti dhe rezultatet
eksperimentale té testeve cilésore té qymyrit té
importuar nga Ukraina.

Kampione Lagéshtia Squfuri Hiri Léndét flurore
pérfagésuese

W (%) S (%) A (%) L.f. (%)

1 0.260 7.120 0.83 15.87

2 3.610 7.360 0.84 5.530

3 1.930 7.340 0.66 7.250

4 0.240 7.310 0.50 9.290

5 1.950 7.295 0.53 13.04

6 0.260 7.305 0.89 9.060

7 0.350 6.970 0.47 7.530

S mes. 1.229 7.243 0.67 9.653

Tabela 2: Mesatarizimi i vlerave té marra nga rezultatet laboratorike

Nga krahasimi i treguesve cilésoré vrejmé se
koksi i naftés i prodhuar né vend, ka gati dyfish
mé shumé pérmbajtje squfuri, kurse treguesit e
tjeré cilésoré nuk kané ndryshime té theksuara.
Si¢ shihet edhe nga tabela 3, vlera e mesatarizuar
e pérmbajtjes sé squfurit total né koksin e naftés
té prodhuar dhe konsumuar né vend éshté
7,243% né mase.

Pér llogaritje té SO,, kemi maré squfurin total
sipas pércaktimeve té mésipérme té béra
eksperimentalisht, kurse pér llogaritje té CO,,
kemi maré né konsideraté pérmbajtjen teorike té
C né % té maseés organike té koksit pas largimit té
hirit, lagéshtisé dhe squfurit.

Sasité e emetuara né mjedis té CO, blozés, NOx
etj, jané sasi té vogéla krahasuar me sasiné né
peshé ose né véllim té CO,, dhe SO,, prandaj dhe
né studimin toné nuk i kemi maré né konsideraté,
por nuk duhet té anashkalohen né kontributin
total té ndotjes mjedisore.

Sasia e SO, dhe CO, e emetuar né vit pér
periudhén 1979 - 2009, sipas llogaritjeve
pérkatése jepet né tabelén dhe grafikét e
méposhtém:
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"LI000 "
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Periudha kohore: 1979 - 2009
Grafiku 3: Varésia e emetimit té SO, né véllim nga
sasia e koksit té djegur pér periudhén
1979 - 2009
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Grafiku 4: Varésia e emetimit té CO, né véllim
nga sasia e koksit té djegur pér periudhén
1979 - 2009
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Viti 1979 1985 1991 1992 1993 1994 1995 1996 1997 1998 1999
(i())nz) 16659 16659 16659 10444 | 13646 10778 9981 9199 4882 8373 6881
xlsO?rzn3 5831 5831 5831 3656 4776 3772 3493 3220 1709 2931 2408
€O, 356 356 356 223 230 213 197 104 179 147
(x1000 ton)
(x 1C0(22m3) 181 181 181 114 117 109 100 53 91 75
Viti 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
(fcc)):) 6591 6287 7040 8330 8503 6939 9344 8503 6866 10415
xlsé)?rzna 2307 2200 2464 2915 2976 2429 3270 2976 2403 3645
€0, 141 134 150 178 182 148 200 182 147 223
(x1000 ton)
Cco,
(x 10°m?) 72 68 77 91 93 76 102 93 75 113

Tabela 3: Sasia e SO, dhe CO, emetuar pér periudhén 1979 - 2009

Nga shqyrtimi i grafikut 3, né té cilin paraqgitet
varésia e emetimit né véllim t& SO, nga sasia e
koksit té djegur gjaté periudhés 1979 — 2009,
dalim me kéto konkluzione:

® Sasia né véllim e SO, té emetuar pér periudhén
1979 — 2009 éshté né vlera aférsisht té larta,
rreth 4 312 000 m® /vitme ekstremume pér
periudhén para vitit 1991, ku vlerat e emetuara
té SO, jané rreth 5 831 000 m>/vit.

Mbas késaj periudhe ky emetim ka pésuar rénie,
kjo pér shkak té uljes sé sasisé té koksit té naftés
té prodhuar dhe konsumuar né kété periudhé,
duke arritur né vlerén 1 709 000 m’ pér vitin
1997. Mbas kétij viti pérséri kemi patur luhatje té
dukshme té emetimit té€ SO, me tendencé né
rritje, duke arritur né vlerén 3 645 000 m’ pér
vitin 2009.

e Nga shqyrtimi i grafikut 4, vérejmé se edhe né
rastin e emetimit té CO, (llogaritur qofté né masé
apo né véllim), masa e CO, té emetuar shkon
sipas variacionit té sasisé té koksit té konsumuar
(djegur) pér periudhén 1979 — 2009.

Edhe né kété rasté variacioni kalon né kéto
ekstremume:

Sasia né véllim e CO, té emetuar gjaté peruidhés
1979 - 1991 éshté né vlerat ekstremale, rreth 181
x 10° m>/vit. Né vitet né vazhdim ka patur luhatje
té vazhdueshme, duke arritur njé minimum né
vitin 1997 me vlerén 53 x 10° m?/vit.

Pas vitit 1997 sasia e emetuar e CO, né volum ka
varijuar né kahun pozitiv, pér shkak se edhe sasia
e koksit té prodhuar dhe konsumuar ka ardhur né
rritje, ku né vitin 2009 kemi patur té emetuar 113
x 10° m>/vit CO,.

e Né ményré té pérmbledhur sasité totale té
koksit té naftés té konsumuar dhe emetimet e
produkteve té djegies, pér periudhén 1979 -
2009 jané:

- sasia totale e koksit té konsumuar:
2, 558 milion ton ose 85270 ton/vit.

- sasia e emetuar e llogaritur si squfur né total:
184 784 ton ose 6 160 ton/vit.

- sasia totale né masé e SO, e emetuar:
369 568 ton ose 12 320 ton/vit.

- sasia totale né volum e SO, e emetuar:
129348 x 10° m> ose 4312 000 m® /vit.

- sasia totale né masé e CO, e emetuar:
7894x10°tonose 263 333 ton/vit.
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- sasia totale né volum e CO, e emetuar:
4018 x10°m’ ose 134 000 000 m* /vit.

Efekti ndotés i mésipérm éshté gati 50 % e sasisé
sé pérgjithshme qgé shkakton industria e
prodhimit té cimentos, e cila ka njé kapacitet
pérpunues vjetor prej 3 milion ton klinker dhe
konsumon rreth 360 mijé ton /vit léndé té
djegéshme té ngurté (kokés nafte dhe qymyr).

KONKLUZIONE DHE REKOMANDIME

Népérmjet kétij punimi kemi mundur:

o Té sistemojmé té dhénat statistikore mbi
prodhimin dhe pérpunimin e naftés dhe
nénprodukteve té saj pér njé periudhé
dymbédhjeté vjecare.

e Té bémé té njohur skemén teknologjike té
zbatuar né vend té procesit té koksifikimit té
vonuar.

e Té vézhgojmé prodhimin sasior dhe cilésor té
koksit té naftés.

e Té njohim fushat e pérdorimit dhe vézhgojmé
konsumin né vite té koksit té naftés.

e Té vézhgojmé efektin ndotés né mjedisin
shqiptar, pér njé periudhé 30 vjecare té SO,, CO,
dhe hirit si produkte té djegies té koksit té naftés.
e Té japim konsiderata teorike dhe praktike té
cilat mund té shfrytézohen nga specialisté té
fushave té ndryshme.

e Té japim informacion i cili do t'u shérbejé
ambjentalistéve pér té béré analiza dhe vlerésime
té efekteve mjedisore.

Koksi i naftés i prodhuar né vend, do té pérdoret
gjerésisht edhe né té ardhmen jo vetém né
fushén e industrisé, prodhimit té€ materialeve
inerte, té ¢cimentos dhe elektrodave, por edhe né
fusha té tjera. Pér zbutjen e efektit mjedisor té
produkteve té djegies sé tij do té rekomandonim:
e Zvogélimin e pérmbajtje sé squfurit gé né
Iéndét e para té prodhimit té koksit té naftés.

e Pérdorimin e koksit me “hollues” té tjeré me
pérmbajtje shumé té ulét squfuri.

e Pérmirésimin e teknologjisé sé& pérdorimit,
népérmjet kapjes mekanike dhe kimike té
produkteve té djegies.

e Aplikimi i proceseve dhe teknologjive té
prodhimit té pastér.

e Pérmirésimin e strukturés sé naftés bruto
shgiptare (népérmjet pérzierjes né raporte
optimale me nafté me pérgindje té ulét squfuri)
gé pérpunohet né KPTHN Ballsh, pér té zvogéluar
pérgindjen e squfurit né mbetjet e rénda gé
pérdoren né proceset e koksifikimit.

e Té futen procese té reja né industriné e
pérpunimit té naftés né vend Si
p.sh.hidropastrimi  paraprak i naftave dhe
mbetjeve té rénda.

e Pérmirésimi i standardit aktual shqgiptar té
koksit té naftés nga 8.5% squfér drejt
standardeve té vendeve té BE-sé ( mé pak se 2%).
e Té vazhdojé edhe né té ardhmen monitorimi i
rrepté nga institucionet shtetérore, shogatat
ambjentaliste dhe studiuesit, jo vetém i
prodhimit té koksit té naftés, por edhe efekti
mjedisor i produkteve té djegies sé tij me géllim

pakésimin e ndotjeve drejt standardeve
europiane.
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PERMBLEDHIJE

Parku i automjeteve té Tiranés me mbi 77% makina nga 144280 automjete té regjistruara deri né fund té vitit 2009,
mé pak se 25 % e té cilave pérdorin benziné éshté njé nga kontribuesit mé té réndésishém pér ¢lirimin e
hidrokarbureve té padjegur (CxHy) né ajrin urban. Pérgendrimet e CxHy, té pranishém né gazet gé ¢lirohen gjaté
djegies sé benzinés né motor kur makina éshté e ndalur né vend u mat pér 121 makina me benziné té prodhuara
para vitit 1986, 425 makina té prodhuara gjaté periudhés 1987 — 1995 dhe 499 makina té prodhuara pas vitit 1996.
Mosha mesatare e makinave té testuara ishte 25.3; 16.56 dhe 9.52 vjet respektivisht. Rezultoi se 5.8 %, 5.9 % dhe
3.0 % e makinave gliruan CxHy né gazet e djegies mé shumé nga sa e lejon norma e miratuar pér kategoriné e tyre
(né ppm), e pércaktuar sipas vitit té prodhimit té tyre. Ekzistenca e njé norme tolerante pér makinat e vjetra, e
kombinuar me mosmirémbaijtjen e duhur éshté arsyeja pér nivelet e larta té CxHy né rrugét me trafik té rénduar né
Tirané.

SUMMARY

Tirana’s vehicle fleet with over 77% cars out of 144280 registered vehicles in the end of the year 2009, less than 25%
of which use gasoline is one of the significant contributors to the release of unburned hydrocarbons (CxHy) in the
urban air. The CxHy concentrations, present in the exhaust gases released during combustion of gasoline at idle
conditions were measured for 121 gasoline cars produced before 1986, 425 cars produced during 1987—-1995 and
499 cars produced after 1996. The average age of tested cars was 25.3, 16.56 and 9.52 years respectively. It resulted
that 5.8%, 5.9% and 3.0% of cars emitted CxHy in their exhaust fumes more than the approved norm (in ppm) for
their category, determined by their production year. Existence of a tolerating norm for old cars, combined with the
lack of proper maintenance is the reason of the increasing concentrations of CxHy in Tirana’s heavy-traffic sections.
Key words: gasoline cars; exhaust fumes; unburned hydrocarbons; air pollution

INTRODUCTION road vehicles has known very little increase

Tirana has the greatest number of road vehicles
compared to other Districts of Albania. Till the
end of the year 2009, in Tirana there were
registered 36.2 % of road vehicles and 39.6 % of
cars of all the country, as Figure 1 shows [1].
Besides its own vehicles, an additional over
30000 vehicles from other Districts circulate daily
in the roads of the Albanian capital. From Figure
2 it is noticed that the number of other types of

compared to the constant and rapid increase of
the number of private cars.

Although the gasoline cars do not constitute
more than 25 % of the whole cars’ fleet, the
trend of purchasing gasoline vehicles is increasing
in the last years. Figure 3 shows that the brand
new cars purchased in the period 2006-09 are
about 50 % gasoline and 50 % Diesel vehicles [1].
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components under the category of air pollutants
named “unburned hydrocarbons” which are
emitted by gasoline cars. The well-known
problem of having high air concentrations of
benzene and other unburned CxHy is the adverse
health effects that they have on humans.
Benzene levels were especially high at the
monitoring sites located close to streets with high
traffic intensity in Tirana [2, 3].

Figure 1. Number of vehicles registered in the
regional Directories of Road Transport till 1
January 2010.
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Figure 2. Progress in years of the number of
vehicles according to their kinds, for Tirana
District in the period: 2000-2009.
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Figure 3. Vehicle fleet composition in Albania
regarding the production years and the type of
fuel till the end of 2009.

The incentive to perform such a study came from
the very high levels of benzene (CgHg), which are
much higher than the WHO recommendations in
almost all monitoring points of Tirana, as is
shown on Figure 4 [2]. Benzene is only one of the
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Figure 4. Concentrations of benzene in the air of
Tirana. The monitoring results of 2008 by Public
Health Institute.

Factors that contribute to the unburned CxHy in
the air of Tirana are: vehicles’ age, the presence
of the catalytic converter in cars, gasoline quality
and vehicles’ maintenance. As shown in Figure 3,
more than 50 % of the gasoline cars in Tirana are
produced after 1996. Therefore the majority of
these cars could be equipped with the catalytic
converter.
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Figure 5. The progress in years of the quantity of
the gasoline traded in Albania.
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The gasoline used by vehicles in Albania comes
totally from import. The quantities of gasoline of
different types are presented in Figure 5 below.
Fuel quality in general has been a challenge in
Albania. This means that if the gasoline contains
lead or sulfur in it, the catalytic converters of
gasoline vehicles cannot function properly.
Therefore exhaust fumes are expected to contain
considerable levels of CxHy.

The governmental controlled vehicle inspection
service in Albania requires the monitoring of the
gaseous pollutants which are released into the air
with the exhaust gases during the engine
operations [4]. Concentrations of CxHy were
quantified using gas-analyzers which do not
specify the chemical composition of the CxHy. As
a result, only the total concentrations of total
CxHy are reported in this study. The norms of
CxHy allowed to be present in the exhaust fumes,
in power during the time of this research, are
presented in Table 1.

CxHy. The target group were 1045 gasoline cars
with an average age at the moment of testing of
14.21 years old, ranging from 25.3 to 9.52 years
old. There are three vehicle categories based on
their production years, as described on Table 2
below.

Average age|Average age
Total . in the in the
Production
number of time period moment of | moment of
cars tested purchase testing
(years) (years)
before 31
121 Dec. 1986 15.09 25.3
1Jan. 1987-
31 Dec.
425 1995 10.52 16.56
after 1 Jan.
499 1996 7.53 9.52
1045 9.62 14.21

Pollutants
Production Engine load| measured
Fuel type .
year Rot/min CxHy
ppm
Before 1. .
10. 1986 Gasoline . 800
Without
After 1.10. .
1986 ill engine load
i 800-1000
30 12. Gasoline 600
1995
Without
engine load 300
After 1. Gasoline SO0
01. 1996 .
On engine
load 250
2000-2500

Table 1. The allowed norms for the unburned
hydrocarbons that are released with the exhaust
gases from the gasoline vehicles according to
their categories.

The objective of the study was to evaluate the
levels of CxHy emitted by gasoline cars in Tirana
and their impact on the air concentrations of

Table 2. Detailed description of the target group
according to their year of production.

MATERIAL AND METHODS

It is worth mentioning that this is the first time
that such a research has been undertaken in
Albania. Because there are not many published
data, information on the fuels’ quantity, vehicle
numbers and benzene air concentrations was
obtained from various Governmental Institutions,
such as Ministry of Public Works, Transport &
Telecommunication,  Ministry  of  Finance,
Agencies and Directorates as presented in the
Bibliography.

The experiments were performed at the Center
for Technical Inspection of Vehicles in Tirana by
using the STARGAS 898 Global Diagnostic System
[5, 6].

Car testing was done in idle conditions with the
engine running at 800 — 1000 revolutions per
minute (rpm) following the Guideline No. 6527
dt. 24.12.2004 issued by the Minister of
Environment and Minister of Transports and
Telecommunication [4]. Because in the
documentation of the vehicles issued by the
General Directory of Services to the Road
Transport there is no information regarding the
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presence of the catalytic converter or of the
Lambda probe, during this research it was taken
into consideration only testing without engine
load regardless the production year of cars
tested.

proshecion year

Figure 6. The percentage (and the number) of
gasoline cars produced before the year 1986,
which had concentrations of CxHy above the
norm of their category and above the minimal
existing norm.
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Figure 7. The percentage (and number) of
gasoline cars produced in the period 1987 - 1995,
which had concentrations of CxHy above the
norm of their category and above the minimal
existing norm.

RESULTS AND DISCUSSIONS

The number (and percentage) of cars which
emitted more CxHy than the norm for their
category, as well as the number (and percentage)
of cars which emitted more CxHy than the

minimal existing norm at the moment of testing
are presented in Figures 6, 7, 8 respectively for
each vehicle category.
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Figure 8. The percentage (and the number) of
gasoline cars produced after the year 1996,
which had concentrations of CxHy above the
norm of their category, (the minimal existing
norm).

The results of the impact of production year of
cars on the average concentrations of CxHy for
the entire target group are shown in Figure 9.
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Figure 9. The dependence of average
concentrations of CxHy (in ppm) from the year of
production for the entire target group of gasoline
cars included in this study.
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As it is shown on the Figures 6, 7, 8, only 15 cars
produced after 1996, had exhaust gas with
concentration of CxHy above 300 ppm, whereas
41 cars produced before 1986 and 89 cars
produced during 1987-1995 exceeded this level.
These “polluting cars” have been allowed to
circulate freely on the roads, although the
concentration of their CxHy was much greater
than 300 ppm, because they emitted less CxHy
than the allowed norm for their categories, 800
ppm and 600 ppm respectively.

It is obvious that the average concentrations of
CxHy emitted by newer cars are much smaller
compared to the ones emitted by older ones
(Figure 9). The presence of the catalytic
converters on new cars could be one of the main
reasons for it, because it conditions the drivers to
purchase good quality gasoline for their new cars.
In fact, the survey carried out with the drivers, in
parallel with this research, showed that the
economical state of the owners in general defines
directly the age of car at the moment of
purchase, the frequency and the quality of
maintenance service rendered to their vehicles,
the gasoline quality they use daily, and indirectly
the level of pollutants emitted by their cars.

Since 2007, in accordance with the Decision of
the Council of Ministers No. 147, dt. 21. 03. 2007
the imported gasoline in Albania has been
unleaded [7, 8]. Based on a former research [9],
the gasoline samples analyzed resulted unleaded,
whereas the sulfur content on the same gasoline
samples resulted much higher than the EURO 5
standard. According to other research [10]
vehicle catalysts are sensitive also to the sulfur
content in gasoline. This may explain the
presence of relatively high concentrations of
CxHy on the exhaust fumes even from new cars,
whose drivers may not have used good quality
gasoline on daily basis.

The Albanian norms based only on the
production year of cars, and the favoritism for
the cars produced before 1995 has not helped so
far to solve the problem of high CgHg air
concentrations, which are a challenge for certain
cross-roads in Tirana [11]. From similar research
elsewhere [12], it is known that high benzene air

concentrations derive primarily from the CxHy
emitted by cars due to gasoline combustion. In
several EU cities, benzene air concentrations
have shown a decrease in the last decade. For
example, in Dublin (Ireland) the C¢Hg air
concentrations decreased from about 5 Bg/m’ in
2001 to less than 1 g/m3 in 2009 [13]. In the
United Kingdom the average benzene air
emissions originated from road transport have
gradually decreased from 20.1 thousand tones in
1998 to 5.8 thousand tones in 2008, out of which
5.2 thousand tones are calculated to have come
from cars and taxies [14]. It is still early to define
a clear trend for Tirana or Albania, for the
benzene air concentrations in g/m3 and also for
the total benzene emissions (in tones) because
CeHg in the air is only recently being monitored.
However it is a fact that its levels are already very
high on the heavy traffic sections [11].

In conclusion, because the present gasoline
vehicles’ fleet is quite mature regarding its age, it
remains a responsibility of the Government to
undertake all necessary measures to promote the
purchase of brand new gasoline cars equipped
with catalytic converters; to provide good
gasoline quality complying with the EU standards;
a proper traffic management; and a fair technical
Inspection of vehicles, in order to lower the CxHy
emissions in the air of Tirana.
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SUMMARY

The Water framework Directive, as part of European legislation, aims the improvement of the water environment. It
require from the governments to establish a new approach in water management. WFD establish a framework for
the protection of inland surface waters, transitional waters, coastal waters and ground water. The overall intention
behind the WFD is to protect/ improve the ecological, chemical, physical and quantitative status of surface and
ground waters, and to ensure a sustainable water use To meet the requirements of this directive, Albania has to
prepare the management plans for its river basins. To support the development of a methodology on preparing a
management plan, a pilot plan has been prepared for Mati river basin. In this paper are presented some results from
the work done on preparing this pilot management plan together with some institutional issue in water sector.

Key words: Water Framework Directive, monitoring, water basin.

INTRODUCTION

For future compliance with the requirements of
the EU Water Framework Directive (WFD)
Albania has to prepare management plans for the
river basin districts (RBMP). In accordance with
EU legislation the Albanian Law on Water
Resources (LWR) [10] requests that a river basin
water resources plan must be prepared for each
drainage basin. Such a plan is comparable with a
river basin management plan as specified by the
EU WFD [2]. However, the procedures for
drafting, reviewing and approving plans, have not
been adopted yet and no river basin water
resources plans have been prepared so far.

In order to support the development of the
methodology for preparation of river basin
management plans, a pilot management plan for
the Mati river basin has been prepared as part of
the ongoing program: Implementation of the
National Plan for Approximation of the
Environmental Legislation in Albania [6].

The objectives of the pilot river basin
management plan are:

e Development of a methodology for river basin
management planning in accordance with the
WFD and the LWR (Law on Water Resources)

e Inventory of the needs for human resources,
data sources, information systems (e.g. GIS) for
preparation of river basin management plans

e Preparation of draft report which should serve
as a pilot for river basin management planning.

METHODOLOGY

To prepare and implement the WFD is a complex
activity and the member states got in year 2000,
15 years for preparation and implementation of
river basin management plans (RBMP). But the
planning concept behind the WFD is simple and

logic.
In the first step an answer should be given to the
question: Where are we? — by making a

description and characterisation of the existing
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situation within river basins and make a
projection for what will happen in the future with
regard to water.(Article 3, 5, 6 and partly article
4,7 and 8) [2].

In the second step an answer should be given to
the question: What do we want to achieve? — by
setting up environmental objectives for the
future (Article 4) [2].

In the third step an answer should be given to the
question: How do we achieve what we want? —
by setting up a programme of measures and see
to that the programme is implemented within a
proper institutional framework.

The pilot plan for Mati Basin has been prepared
with this overall approach.

But even a 2-sided approach has been used to
prepare the pilot management plan for Mati river
basin:

e To prepare a RBMP as far as possible in
accordance with the overall requirements of the
WED.

e To make recommendations and guidelines to
the implementing authorities on how to
introduce procedures and generate information
needed for preparation of future BRMP.

SHKODER

Adriatic Sea

DURRES

Mati River Basin
e boxdes
c ars

£ TIRANE

PUKE

KUK

BU

LIBRAZHD

ELBASAN

Figure 1. Mati River Basin District with administrative borders.

RESULTS

The purpose of the WFD is to establish a
framework for the protection of inland surface
waters, transitional waters, coastal waters and
ground water.

The overall instrument to fulfil the objectives of
the WFD is preparation and implementation of a
RBMP for each river basin district of each EU
member state.

The main components of the plan refer to:
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Characterisation of the river basin

One of the first steps in RBMP is to make a
description of the river basin, including an
analysis of its characteristics and characterisation
of water body types [5].

As part of this plan, it is proposed that the Mati
River Basin District is extended to cover the
existing area of Mati river basin, and in addition
the coastal parts of the districts of Lezhe and
Kurbin (Figure 1).

Characterisation of water body types
Characterisation of water body types is the
backbone in the whole planning process and the
applied methodology for defining “good
ecological status” in surface waters and “good
chemical and quantitative status” for ground
water. In the Mati River basin management plan
the procedures to be applied for characterisation
of water bodies are described for rivers, lakes
and groundwater reservoirs

A part of the characterisation of water body
types is to assign quality elements to each water
body type. Water body types shall be
characterised in relation to 4 different quality
elements with regard to good status. A
distinction is made between: Biological quality
elements, physico-chemical quality elements,
hydro morphological elements and specific
pollutants with special reference to dangerous
and priority substances listed in Annex IX and X of
the WFD [2].

All the described surface water body types in the
Mati RBM plan are characterised by biological
and physico-chemical quality limit values for
good ecological status (water quality criteria) to
be achieved [4]. Ground water reservoirs are
generally characterised by quantitative criteria
based on vyielding capacity of sub-soils and
geology.

Pressures and impacts of human activities

In accordance with requirements of the WFD
pressures and impacts of human activities are
described in relation to point sources and diffuse
sources.

The main pollution in Mati Basin arises from
households. There are no treatment plants. There

are 8 water supply and sewerage companies
operating within the basin [13].

Gravel extraction is a major problem in the lower
part of Mati Basin. 35 gravel extraction
companies are operating with licenses in this
area and probably others are operating without
licenses [8].

Mining of especially chromium and copper is still
ongoing within the basin.

Random disposal of waste is a major problem
within Mati Basin. However 6 official disposal
sites for solid waste disposal exist, at Rubik,
Rreshen, Burrel, Lac, Mamurras and Pilan [12].

A list of the 9 former and existing most polluting
hot spots within the basin is described covering
sources of pollution from pesticide storages,
smelters for metal processing and tailing dams
from mining activities

Risk assessments in RBM planning

The risk assessment shall be done to identify
surface water bodies or groundwater reservoirs
at risk of not achieving at least good
environmental ecological or chemical status
within a planning period.

The methodology is to compare measured
parameter values from ongoing monitoring
programmes with parameter limit values applied
for good environmental or chemical status.
Programme of measures are implemented for
those water bodies at risk of not achieving good
environmental status based on the risk
assessment.

In the plan the quantitative status of rivers within
the basin is described as good. The chemical
status of river water has been monitored with
regard to at least 10 parameters at three stations
for several years and there are not one single
measurement indicating that the limit values of
good chemical status is superseded [11]. In
consequence it means that river water is not at
risk of not achieving at least good chemical
status.

ESTABLISHMENT OF MONITORING NETWORKS
AND PROGRAMMIES

The WFD requires that appropriate water quality
monitoring networks are established and
maintained (article 8, annexes V, VI) [2].
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Figure 2. River monitoring stations in Mati River basin

The monitoring networks should address:

e For surface and groundwater waters, including
the flow groundwater levels measurements,
physical and chemical and ecological parameters
analysis.

e For protected areas - To assess the status of the
areas.

Monitoring systems include the following:

e Surveillance monitoring shall be done to
provide an overall assessment of the existing
surface water and groundwater status;

e Operational monitoring shall be done to follow
the status of water bodies at risk of not achieving
good status after implementation of programme
of measures

e Investigative monitoring is used to find out the
reason why a water body does not fulfil
requirements of good environmental status.

Surveillance monitoring

Surface water

The surveillance monitoring is proposed to take
place at the 8 existing hydrometric monitoring
stations downstream the 8 sub-basins shown in
figure 2. They represent monitoring stations
which have been running during long time
periods.

It is proposed that the monitoring of chemical
status shall consist of the following parameters:
Oxygen, pH, conductivity, total phosphorous,
total nitrogen, copper and chromium.

The biological status should be monitored by the
Common Metric Index (ICMi) [11].

The frequency of hydrometric monitoring as
expression of the quantitative status should be
done 12 times a year or continuously while

504 AKTET Vol. IV, Nr 3, 2011



Ndini & Grevy

biological and chemical status should be
measured at least 4 times a year for each station.
Groundwater

Groundwater surveillance monitoring of the
quantitative and chemical status is already
ongoing in relation to the Fushe Kuge and Lezhe
aquifers. There are six groundwater monitoring
stations, monitoring twice a year [2].

The analyses are concentrated on electrolytes,
chloride, alkalinity, nitrate and nitrites and
sulphate. Metals including chromium, copper and
manganese are monitored occasionally and it is
expected that changes in groundwater tables are
measured as well.

Operational monitoring

As no programme of measures has been
implemented within the river basin district no
additional operational monitoring is needed.
Instead supplementary monitoring is proposed
under investigative monitoring.

Investigative monitoring

Rivers

Comprehensive excavation and gravel extraction
activities in the river bed in the lower part of Mati
River have been ongoing for years. The visual
impression is that the river bed in many places
has been modified beyond the limits of what is
needed for maintaining good ecological status in
natural rivers. Most probably it can easily be
verified through monitoring and application of
biological indices. Monitoring should be done
with the purpose to create the background for
introducing  conditions for re-establishing
excavation sites as background for issuing
permissions.

Investigative monitoring programmes should as
well be established in relation to at least the
existing and former hotspots in the basin. Such
investigative monitoring should be concentrated
downstream Reshen, Rubik, Lac, Reps, Kurbnesh,
Burrel, Fushe Arres and monitoring should
address dangerous substances like metals,
pesticides and other parameters characterising
the former or existing production at specific hot
spots.

Lakes

It is proposed that a three year monitoring
programme is established for both reservoirs
Ulza and Shkopet, based on sampling three times
a year, at one station located in the middle of
each reservoir. It is proposed that sampling takes
places at three depths over and below the
temperature stratification layer. The main
parameters to be monitored includes Secchi

depth, chlorophyll-a, total-phosphorous,
orthophosphate, total-nitrogen, nitrate,
alkalinity, and oxygen.

Groundwater

As there is a surveillance programme ongoing in
the two main reservoirs in the coastal plain any
follow-up with additional investigative
monitoring should be decided continuously in
response to changes in groundwater status which
might represent a risk in relation to good
quantitative and chemical status at specific
locations.

Programme of measures

Programme of measures in a river basin
management plan is generally a main issue, as
the measures to be described are those needed
for achieving good ecological status. It is costly
and is as such an economic controversial
programme which must rely on trustworthy
assumptions as background for political decision-
making.

It means that risk analyses of not achieving good
ecological status must be verified through
monitoring for at least one or two years if such
risks cannot be directly verified before decision-
making on programme of measures is provided.
As it cannot be shown from existing data from
Mati Basin that risks of not achieving good water
status exists in the water bodies then a targeted
programme of measures may not need to be
designed.

For water bodies where uncertainties exist
regarding risks, monitoring will have to await the
results of investigative monitoring for at least one
or two years.

On that background the programme of measures
shown in the pilot plan of Mati Basin is very
general and will have to await the results of
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monitoring before it can be detailed and
targeted. This is and has been the situation in all
existing EU member states as it must be for this
version of the Mati RBM plan. That is especially
the case in Albania with regard to implementing a
programme of basic measures.
Based on the specific problems encountered
during preparation of this plan two category of
measures are proposed:
e Legal and institutional and
e Economic and Technical.

The firs category measures consist on:
e Adjusting the borders of the Mati Basin by
including Kurbin and Lezhe Districts;
e Delegating clear responsibilities to the River
Authority in Lezhe;
e Clarifying responsibilities between Prefecture,
Districts, Municipalities and water companies;
e Reorganising the water companies into major
units.
Besides some of the measures described in the
precedent paragraphs, the economic and
technical category of measures consists on:
e Revising the tariff structure for water services;
e Assessing the limits of the financing capacity for
water utilities within the Mati Basin;
e Delineating and characterise all surface water
bodies and ground water magazines.
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PERMBLEDHIJE

Koncepti i funksioneve fuzzy né hapésirat metrike éshté futur pér heré té paré nga Heilpern né 1981. Alber dhe
Guerr-Delabriere(1997), Rhoades(2001), Zhang dhe Song(2009), Azam dhe Beg(2009) studjuan njé klasé mé té gjeré
se klasa e funksioneve fuzzy: funksionet fuzzy dobésisht kontraktive né hapésirat e plota metrike. Qéllimi kryesor i
kétij punimi éshté té investigojé rreth funksioneve fuzzy dobésisht kontraktive né kuadrin e hapésirave kuasi-
metrike Smyth-té plota, duke zbutur kushtet pér funksionin ¢ si dhe duke pérgjithésuar klasén e hapésirave né té

cilén jepen kéta funksione. Rrezultati kryesor: Né qofté se (X,d) é&shté hapéesiré kuasi-metrike Smyth e ploté,

7 (X) éshté nénkoleksioni i bashkésive fuzzy né (X,d) me prerje o kompakte né (X,ds) dhe
Ty, T, : X— 7 (X) jané dy funksione fuzzy dobésisht kontraktive, atéheré T;,T, kané njé piké fikse té pérbashkét,
si dhe rrjedhimet gé dalin nga ky rrezultat pérgjithésojné teorema té njohura pér pikat fikse. Metoda e pérafrimeve
duke zbutur kushtet pér funksionet né shqyrtim si dhe klasén e hapésirave né té cilén ata jepen né ményré gé té
sigurojé ekzistencén e pikés fikse éshté pérdorur. Shtrirja e rezultateve té deritanishme né klasén e hapésirave
Smyth-té plota me koleksionin 77 (X) béhet pér arsye se né praktiké ato ndeshen shpesh.

SUMMARY

The notion of fuzzy mappings in the settings of metric spaces was introduced by Heilpern (1981). Alber and Guerr-
Delabriere(1997), Rhoades(2001), Zhang and Song(2009), Azam and Beg(2009) studied the more general class of
these mappings; the weakly fuzzy contractive mappings in complete metric spaces. The main purpose of this work
is to investigate the notion of fuzzy set-valued weakly contractive mappings in the settings of Smyth-complete quasi-
metric space, weakened the assumptions for the @ function and generalized the class of spaces in which are done.

The main result: If (X,d) be a Smyth-complete quasi-metric space, 77 (X) is the sub-collection of fuzzy sets in X

with d®-compact o -level and Ty, T, : X— 7 (X) be a generalized fuzzy weakly contractive mapping then T;,T,
have a common fixed point, as well as the corollaries of this result generalizes the many known fixed point
theorems. The method of successive approximations used to approximate the fixed points. The extension of present
results in the settings of Smyth-complete metric spaces with 7/ (X), is because events in this case are mostly fuzzy
sets.

Key words: Fixed point, Fuzzy mapping, weakly contractive.

1. INTRODUCTION AND PRELIMINARIES Rhoades [10] showed that most results of [1] are
The concept of weakly contractive point-to-point still true for any Banach space. Also Bae [4]
mappings is introduced by Alber and Guerr- obtain fixed point theorems of multi-valued

Delabriere [1] in the settings of Hilbert spaces. weakly contractive mapping.Zhang and Song [11]
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proved a common fixed point theorem for a pair
of generalized ¢ -weak contractions in complete
metric space. Heilpern [5] first introduced the
concept of fuzzy mappings and proved a fixed
point theorem for fuzzy mappings. Since then
many fixed point theorems for fuzzy mappings
have been obtained by many authors. Azam and
Beg [3] have introduced the concept of fuzzy
weakly contractive mappings and proved a very
interesting common fixed point theorem for two
fuzzy weakly contractive mappings. Bose and
Roychowdhury considered such fuzzy mappings
and its two generalized versions, and proved
some fixed point theorems. This work extends
and generalizes the recent results for fuzzy
weakly contractive mappings.

A quasi-metric on a nonempty set X is a
nonnegative real valued function d on XxX such
that, forall x,y,zeX:

(a) d(x,y)=d(y,x)=0=x=vy, and (b)
d(x,y) <d(x,z)+d(z,y).

A pear (X,d) is called a quasi-metric space, if d
is a quasi-metricon X.

Each quasi-metric d on X induces a topology
7(d) which has a base the family of all d-balls
B(x,€) where B(x,&)={y eX:d(x,y)<e}.

If d is a quasi-metric on X, then the function
d! defined on XxX by d~2(x,y)=d(y,x) is also
a quasi-metric on X. By dad™? we denote
min{d,d_l} and also we denote d® the metric on

X by d*(x,y) =max{d(x,y),d(y,x)}, forall x,yeX.
A sequence (X,),eny N @ quasi-metric space
(X,d) is called left K-Cauchy [15] if for each
€>0 thereis a keN such that d(x,,x,,)<¢e for
all nnmeN with m>n>k.

A quasi metric space (X,d) is said to be Smyth-
complete [16] if each left K -Cauchy sequence in
(X,d) converges in the metric space (X,d°).

Let (X,d) be a quasi-metric space and let

.//O'S(X) be the collection of all nonempty

compact subset of the metric space (X,d*). Then

the Hansdorff distance Hy on .//O'S(X) is defined
by

Hq(A,B) =max{supd(a,B):a < A,supd(A,b): b B}

whenever A,Be A/'/O'S(X).

A fuzzy set on X is an element of X where
I=[0,1]. If A is a fuzzy set andxeX, then the
function value A(x) is called the grade of
membership of x in A. The collection of all fuzzy
setsin X is denoted by. 7 (X).

Let Ae./ (X) and a€[0,1]. The o — level set of
A, denoted by A, is defined by
A, ={x:Ax)=a} if ae(0,1],
Ag ={x:A(x)=0},

where B denotes the closure of the set B .

Definition 2.1 [5] Let (X,d) be a quasi-metric
space. The family 77 (X) of all fuzzy sets on (X,d)
is defined by

7 (X)={Ael*:A is d*-compact for each
a €[0,1] and sup{A(x):xeX}=1}.

Definition 2.2 [6] Let A,Be 7 (X).Then A issaid
to be more accurate than B, denoted by AcB,
if and only if A(x)<B(x) for each xeX.

Definition 2.3 [6] Let (X,d) be a quasi-metric
space and let A,Be 7 (X) and a€[0,1]. Then we
define,
Py (A,B)=inf{d(x,y):xeA,,yeB,}=d(A,,By)
Dy (A,B)=Hy4(Ay.B,)
p(A,B) =sup{p (A,B): o €[0,1]}
D(A,B)=sup{D (A,B): a €[0,1]}.
For x eX we write p,(x,A) instead of py ({x},A).
We note that p, is a non-decreasing function of
a and D isa metricon 7 (X).

Definition 2.4 [5] A fuzzy mapping on a quasi-
metric space (X,d) is a function F defined on X,
which satisfies the following two conditions:
(1) F(x) e 7 (X) forall xeX
(2)If a,zeX such that (F(z))(@=1 and
p(a,F(a))=0, then (F(a))(a)=1
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Definition 2.5 A fuzzy mapping T:X— 7 (X) on
a quasi-metric space (X,d)is said to be weakly
contractive if
D(Tx, Ty) <d(x,y)—o(d(x,y) for each x,yeX,
where @:[0,00) —[0,%) is a continuous and non-
decreasing function such that ¢ is positive on
[0,0), ¢(0)=0 and lim @(t)=o0.
t—0

Lemma 2.6 [5] Let (X,d) be a quasi-metric space.
Then, for each A€ 7 (X) there exists peX such
that A(p)=1.

Lemma 2.7 [5] Let (X,d) be a quasi-metric space
and let ABe” (X) and xeA;. There exists
y €B; such that d(x,y)<D;(A,B).

Lemma 2.8 [5] Let (X,d) be a quasi-metric space
andlet A,Be 7 (X).

Then p(A,B)=p(A,B)

Lemma 2.9 [5] Let (X,d) be a quasi-metric space
and let Ac 7 (X) and
p(x,A) <d(x,y) foreach xeX.

y €A, .Then

Lemma 2.10 [6] LetxeX, Ae 7 (X) and {x} be
a fuzzy set with membership function equal to a
characteristic function of the set {x}, then
{xtcA if and only if p,(x,A)=0 for
eacha €[0,1].

Lemma 2.11 [6] Let x,yeXandAe 7 (X).

Then pg, (x,A)<d(x,y)+p(y,A)

Lemma 2,12 [6] If {Xg}c=A then
Py (Xg,B) <D (A,B) for each Be 7 (X)

Lemma 2.13 [9] Let A and B be nonempty
compact subsets of a metric space (X,d).If acA
then there exists a beB such that
d(a,b) <H(A,B).

Lemma 2.14 [5] Let (X,d) be a quasi-metric space
and let Ae7 (X). If p(x,A)=0, then there is
yeclr(dfl){x} such that A(y)=1.

Definition 2.15 [5] We say that a fuzzy mapping
F on a quasi-metric space (X,d) has a fixed point
if there exists aeX such that (F(a))(a)=1.

Definition 2.16 Two fuzzy mappings T;,T, :X— 7 (X) on a quasi-metric space (X,d) are called

generalized ¢@—weak contractive if exists a continuous map @:[0,00) —[0,0) with

¢(t)>0 forall t>0 such that forall x,y eX

¢(0)=0 and

D(Tyx, Toy) < M(x,y) — o(M(x,y))

where

M(x,y) =max{d(x, y),p(x, T; (x)),p(y, T (y)),[p(x, T> (y)) +ply, Ty (x))1/2} .

3. COMMON FIXED POINT THEOREMS
The function ¢:[0,00) —[0,0) is said to be lower

semi-continuous (l.s.c.) in x €[0,0), if for any

sequence {x,} with lim x, =x and
n—o0

lim o(x,)=r, then ¢(x)<r.
n—o0

Theorem 3.1 Let (X,d) be a complete linear
metric space and T;,T, : X— 7 (X) be two fuzzy
generalized @— weak contractive mappings

satisfying the following condition:
W(D(T1x, Toy)) S w(Mlx,y)) —o(M(x,y))  (3.1)

for each x,yeX and ¢:[0,00)—[0,) is l.s.c.
function with ¢@(0)=0 and o(t)>0 for all t>0,
y:[0,00) —>[0,0) is monotonically increasing
continuous function with y(0)=0 and wy(t)>0
for all t>0. Then there exists a point ze X such
that {z} = T1(z) and {z} =T, (2).

Proof. Let xy be an arbitrary point of X. By
Lemma 2.10 there exists x; € X such that

{x1} = T4(xg). Then by Lemmas 2.10 and 2.11 we
can choose x, €X such that {x,} = T,(x;) and

d(Xl,Xz) < H(Tl(xo)l’TZ(Xl)l)
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By the condition of Theorem 3.1 we have
d(x1,%5) <D1(T; (xg), To (1)) <D(T1(xg), To(x4))
Continuing this process, we construct a sequence {x,},e\ such that having chosen x, € X, we obtain
Xp1 € X such that {x51} S T (X5p), {Xon2} S Th(Xon41) and
d(Xon,Xon+1) SD1(Ty (Xon-1), T2 (X2n)) <D(Ty (Xon1), T2 (X2n))

(3.2)
d(Xant1,X2n+2) <D1(T1(Xon), T2 (X2041)) < D(T1(X24), T2 (X200 41))
Hence by the given hypothesis and as y is monotonically increasing we have,
W(d(X2n ,X2041)) S WM(Xo0_1,X20)) — @(M(X90_1,X20)) £ W(M(X50_1,X2n))
W(d(X2n11,X2n42)) S WIMXn, X0 41)) = OIM(X 25, X0 41)) S WMo, X2041)) (3.3)

where
M(X2n_1,X2n) =max{d(Xzn_1,X2n),P(X2n-1,T1 (X2n-1)),P(X2n, T2 (X21)),
[P(X2n—1,T2 (X2n)) +P(X2n, Ty (X2n-1))1/2}
<max{d(Xan-1,%2n),d(X2n-1,X2n),d(X2n, X2n11), (3.4)
[d(X2n-1,%2n4+1) +01/2}
=max{d(Xzn_1,X2n),d(X2n,X2n11)}
So by (3.3)
M(XZn—llXZn)Sd(XZn—l'XZn) (3'5)
Similarly
M(X2n,X2n+1) < dXon,Xon41) (3.6)
As y is monotonically increasing by (3.3), (3.4), (3.5) and (3.6) for n>0 we have,
d(Xan,Xan+1) SMlXon_1,Xan) S d(Xan-1,X2n)
d(X2n4+1,X2n42) SMXn,Xon41) S d(Xon,Xon41)
which shows that the sequence of positive real numbers {d(x,,X,.1)} is monotone non-increasing and

(3.7)

bounded below. So there exits |>0 such that

lim d(x,,Xpe1) = lim M(x,,Xn41) =1 (3.8)
n—00 n—o0

Again by (3.3) and (3.7) for n>0 we have,

W(d(Xp11,X042)) S WM, X 41)) — OIM(X,,X44)) - (3.9)
Since  is continuous and ¢ is lower semi-continuous, taking n—co we have
V) <wyl)—ol) (o) <liminf o(M(x,_1,x,)))

n—0
which is contradiction.

Therefore lim d(x,,,X+1) = lim M(x,,,X41)=0.
n—00 n—o0

Next we show that {x,} is Cauchy.
Let
Cp, =sup{d(x;,x;):i,j=n}

Obviously {C,} is decreasing. So there exists ¢>0 such that lim C,=c.
X—>00

For every keN, there exists n(k),m(k) eN such that n(k),m(k) >k and
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Cy —%Sd(xm(k),xn(k))ﬁck (3.10)
So
kli_r)nood(xm(k),xn(k)) =cC.
By (3.3) and for every keN we have
W(A(Xm)+1 - Xn(k)+1)) = WIMX )  Xnk))) = PMXmk) - Xng))  (3:11)
where
M(Xm(k) »Xn(k)) = Max{d(Xm) »Xn(k) ) PXmk) » Tt Xm(i) ), PXng) » T2 (Xn)))s
[P(Xm(k)» T2 (Xn(k))) + PXn)» To (Xm) N1/ 2}
< max{d(X k) »Xn(k) ) HXmk)  Xmk)+1), AXn(k) » Xn)+1)s
[A(Xm(k) » Xn(k)+1) + AXn) » Xm(k)+1)17 2}
As k — o0 ininequality (3.11) we have kIim M(Xm(k) - Xn(k)) =€ - Since  is continuous and ¢ is lower
—0

(3.12)

semi-continuous and (3.11) holds, we have c<c—(c). Hence ¢(c)=0 andso c=0.
Therefore, {x,} is Cauchy sequence.

Since (X,d) is complete there exists zeX such that lim x,=z.
n—o0

By Lemmas 2.8 and 2.9 we have:
p(z,T5(2)) < d(z,X5011) +D(T; (X2), T5(2)) (3.13)
On the other hand
M(x2n—1,2) <max{d(x,n_1,2),p(X2n-1,T1(X2n-1)),P(z, T2 (2)),
[P(X2n-1,T2(2)) +p(z, Ty (X2n-1))1/2}
<max{d(Xyn_1,2),d(Xon_1,%X21),P(z,T5(2)),
[d(x2n_1,2) +d(z,x2,)]/2}
Taking n—o0 in (3.14) we have

(3.14)

lim M(x5,_1,2)=p(z,T,(2)).

n—o0
Also, taking n— o0 in (3.13) we have

p(z, T, (z)) < lim D(T; (X3p,), T2 (2)) (3.15)
n—0
So, by (3.14), (3.15) and properties of ¢y and ¢ we have
v(p(z,T2(2))) < lim yw(D(T1(X2n), T2(2)))
Nn—oo
< lim y(M(x5,,2))— lim o(M(x5n,2))
n—>oo n—oo
=w(p(z,T2(2))) — (p(z, T2 (2)))
So ¢(p(z,T,(z)))=0 and p(z,T,(z)) =0. Hence {z} = T,(z). Similarly {z} = T;(z).
Corollary 3.2 Let (X,d) be a complete linear metric space and T;,T, : X— 7 (X) be a fuzzy generalized
¢ — weak contractive mappings satisfying the following condition:
D(Tyx, Try) <M(x,y) — (M(x,y))
for each x,y eX and ¢:[0,00) —[0,) is |.s.c function with ¢@(0)=0 and ¢(t)>0 forall t>0.Then

there exists a point ze X such that {z} —T(z).
Proof. The proof of this corollary is similar to the Theorem 3.1, if we take wy(t)=t, for all t€[0,x)
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4. CONCLUSIONS

Smyth-completeness provides an efficient tool
to the development of a consistent and unified
topological foundation of many spaces which
appear in several fields of Theoretical Computer
Science. For instance, in semantic of languages,
the set of all finite and infinite words, on a finite
alphabet, can be structured as a Smyth-complete
quasi-metric space [19]. Also, the Scott-line
topology to the study of denotational semantics
of dataflow networks, can be considered as a
Smyth-complete quasi-metric space in many
cases.

In this paper we establish a common fixed point
theorem for fuzzy weakly contractive mappings in
Smyth-complete quasi-metric spaces, which
extend and generalize various comparable results
from the literature [2, 3, 7, 10].
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PERMBLEDHIJE

Studimi i pikave fikse té funksioneve fuzzy nén kushte kontraktive ose lokalisht kontraktive lidhur me distancén d,
éshté i pérdorshém né llogaritjen e dimensioneve té Hansdorffit. KEto dimensione ndihmojné studjuesit té kuptojné
hapésirat € té cilat jané té pérdorshme né fizikén e energjive shumé té larta. Qéllimi i kétij punimi éshté té
prezantojé disa teorema té reja pér pikat fikse té funksioneve fuzzy nén kushte kontraktive. Rrezultati kryesor: Le té
jeté (X,d) hapésiré e ploté metrike. Atéheré pérftojmé hapésirén fractale (C(X),dy) dhe hapésirén fractale fuzzy
(72(X),do,) . Né qofté se funksioni fuzzy T: 7 #(X) = ~#(X) kénaq disa kushte kontraktiviteti shtesg, né raport
me rezultatet e deritanishme atéheré ky funksion ka njé piké fikse. Distanca d., si dhe pérafrimi qé presupozon

dobésimin e kushteve té kontraktivitetit té kétyre funksioneve né até shkallé gée té sigurojé ekzistencén e pikave
fikse pérfagésojné metodén e ndjekur pér té arritur né pérfundimin e kérkuar. Krahas fushave té mésipérme té
zbatimit té pikave fikse fuzzy kjo teori gjen zbatim edhe né sistemet dinamike, teoriné e lojrave fuzzy etj.

SUMMARY

The study of fixed points of fuzzy set-valued mappings under contractive and locally contractive conditions related
to the d, - metric is useful for computing Hausdorff dimensions. These dimensions help us to understand e”-
spaces which are used in high energy physics. The aim of this work is to present some new fixed point theorems for
fuzzy set-valued mappings under contractive conditions. Let (X,d)be a complete metric space, then we get the
fractal space (C(X),dy) and the fuzzy fractal space (~#(X),dy). If the fuzzy mappings T: 7 #(X) = ~4(X)

satisfying additional conditions then these mappings have a fixed point. Using the properties of the distance d,
induced by the Hansdorff distance of the family of fuzzy sets several fixed point and common fixed point are
obtained. The methods of successive approximations, used to approximate the fixed points. Fuzzy fixed point theory
can be used in dynamical systems, fuzzy game theory, multi-valued fractals etc. Also, our results are useful in
geometric problems arising in high energy physics.

Key words: Contractive mappings; d, -metric; Fuzzy set.

1. INTRODUCTION AND PRELIMINARIES studied the d, -metric[5,6,7,13,14,16] induced
The concept of fuzzy sets was introduced by by Hausdorff metric. Fixed point theorems for
Zadeh [17]. On subspaces of fuzzy sets are used fuzzy set-valued mappings have been studied by

many metrics, where most frequently have been Heilpern [4] who introduced the concept of fuzzy
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contraction mappings and established Banach
contraction principle for fuzzy mappings in
complete metric linear spaces. Qiu and Shu [14]
established the ~#(X), the class of fuzzy sets
with nonempty bounded closed o -cut sets
equipped with d., -metric and proved common
fixed point theorems for a sequence of fuzzy-self
mappings in this.. Also Qiu and Shu [13]
considered the ~(X) the class of fuzzy sets with
nonempty compact o-cut sets equipped with
d,, -metric. Common fixed point theorems for
under @ -
contraction conditions are proved. It is known
that all compact sets are bounded closed sets in a
general metric space and the converse is not
always true. So in general the ~#(X) is proper
subset of #7(X).

As corollary of results in [14] we have the
following theorem which is the fuzzy version of
well known Nadler theorem:

fuzzy self-mappings in  ~#(X)

Theorem 1.1 Let (X,d) be a complete metric
space and ~%(X) the class of fuzzy sets with
nonempty closed bounded o -cut sets, equipped
with the supremum metric dy,
F:22(X) = 2#(X)
satisfying

be a fuzzy self-mapping

dos (F(), F(M)) < ad (11, 1)
where 0<q<1, forall u,ne ##(X). Then there

exists a p, € 2#(X) such that p, cF(u.) .

In this paper we prove common fixed point
theorem for a sequence of fuzzy self-mappings in
~#(X) under ¢ -contraction condition using a

new technique of proofs. Also a new class of
fuzzy self-mappings on ~##(X) satisfying a
rational inequality is considered. Our theorems
generalize and improve some recent results in
literature.

Through this paper, we shall use the following
notations which have been recoded from [14].
Let (X,d) be a metric space and let CB(X) be the
set of all bounded closed subsets of X. The
Hausdorff metric is defined as:

H(A,B) = max{sup,ginf,ca d(x,y),supycainf, g dix,y)}
=max{p(B,A),p(A,B)}
where A,BeCB(X) and
P(A,B) =sup,cninf, g d(x,y) =sup,ca d(x,B) is the

Hausdorff separation of A from B.

Lemma 1[14] The metric space (CB(X),H) is
complete provided (X,d) is complete.

Let (X,d) be a metric space. A fuzzy set pu on X is
defined by its membership function p(x) which is
a mapping from X into [0,1]=I1. The o -cut of
is

[l ={xeX:u(x) > a}
where 0<a <1, and the support [u]0 of u to be

the closure of the union of [u]* for O<a<1.
The totality of fuzzy sets p:X—[0,1]=I1 which
satisfy that for each a €1, the a -cut of p is non-
empty bounded closed in X is denoted by
77 (X) .

By ~(X) is denoted the collection of all fuzzy sets
p:X—[0,1]=1 which satisfy that for each a€l,
the o -cut of p is non-empty compact in X. It is
easy to see that #(X) is proper subset of #7(X).
Let pq,up €24(X). Then pg is said to be
included in p,, denoted by p; cp,, if and only
if np(x)<py(x) for each xeX. Thus we have

thatu, cu, if and only if [uy]* <[u,]* for all
ael.

The d., -metric is induced by the Hausdorff
metric is defined as

Ao (11, 12) =max{po, (11, 12), Poo (2, 1)}

where pq,1, € 2#(X) and

Poo (b1, H2) =SUPo<q< Pl 1% [15]%) is the
Hausdorff separation of pnq; from p, .

Let {u,} be a sequencein ##(X). It follows from
the definition of d,, that p, converges with
respect to the d,, -metric if and only if [u,]*

converges uniformly in o €l with respect to the
Hausdorff metric.
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Definition 1 [14] Let (X,d) and (Y,p) be two
metric spaces. A mapping F is said to be a fuzzy
mappings if and only if F is mapping from the
space ~(X) into ~#(Y), i.e., Fu)e (YY) for
each pe~#(X). pg € ~#(X) is said to be a fixed
point of a fuzzy self-mapping F of ~#(X) if and
only if ng =F(ug) .
Lemma 2[14] Let pq,u,,u3 €< %(X). Then we
have

(i) Poo(tg,12) =0 ifand only if puy < p,

(i) dos(q,15) =0 if and only if pq =p,
(iii) if py cpy then po(pg,p3) <dg (1o, 13)
(i) Poo (i1, 13) S dg (g, 12) + Pos (K, 13)

Theorem 1[14] The metric space (~(X),d,,) is
complete provided (X,d) is complete.

Theorem 3 [14] Let (X,d) be a metric space
and pq,1, € 2#(X) . Then
(i) for any €>0 and any p; e~ »(X) satisfying
l3 S g, there exists a i, € ©#(X) such that
Hg4 S Hp and

Ao (3, 1g) S doo (Hg, Hp) +€
(i) for any B>1 and any p3 € ~#(X) satisfying
3 S g, there exists a Ly € ##(X) such that
Hgq S Hp and

doo (M3, H4) < Bdos (11, 12)

Theorem 4[14] Let (X,d) be a complete metric space and let {Fl}ioil be a sequence of fuzzy self-mappings

of ~(X). If there exists a constant q, 0<q<1, such that for each p,ne ~#(X)
do (F (1), Fj(m)) < amax{d (1, N), P (1L, R (1)), pos (M, Fj(M)),

then there exists a p, € ©#(X) such that p, cF(u.), for all iezZ".

Lemma 3[2] Let ¢:R* —R" be a non-decreasing function satisfying the following conditions: o is

continuous from the right and Z(pi(t)<oo ((pi denote the i-th iterative function of ¢ ). Then ¢(t)<t.

i=0

3. COMMON FIXED POINT THEOREMS

Throughout this section ¢ be a function satisfying the conditions of Lemma 3.

Theorem 3.1 Let (X,d) be a complete metric space and let {F}2; be a sequence of fuzzy self-mappings

of ~#(X) such that

doo (R(W),F(N)) < @(m(p,m)) forall p,m e ~2(X) (1)

where the strict inequality holds if m(p,n)=0 and

m(p, M) =max{d., (1, M), Poo (1, F (1), Poo (N, F (M), [Poo (11, F; (M) + pos (N, K (11))]/ 2}

Then there exists a ., € ~#(X) such that p, cF (), forall ie z".

Proof. Let pge~#(X) and pqcF(ng). We may assume that m(pg,pq)=0, for otherwise

Poo (g, F1(1o)) <mlpg, 1) =0 and by Lemma 2 pg <F(1g) and pg is the fixed point of F; . Similarly, it

can be shown that pg is the fixed point of F and so p is the fixed point of {F}2; .

From (1) we have

deo (F1 (o), (111)) < @(m(pig,11q)) .

So we may choose g1 >0 with
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Ao (F1 (o) P (1)) + &1 <pmlpg,pq)) - (2)
By Theorem 3 we can find pn, € #(X) such that p, cF () and
Ao (K, 12) S (Fy (o), Fa (1)) + 81 (3)
From the above two inequalities we get
doo (11, H2) < @MKo, 1))
< @(max{dy, (Ko, 11),Pos (Mo, F1(K0)), Poo (1, Fa (1)),
[Poo (Mo, Fa (1)) + Poo (11, F1 (10))]/2})
< @(max{dy (R, 11),dos (1, 12),[do (o, 1) + o (1, 12)1/2))
Since po,(Ho,Fr (ko)) <dw (Mo, 1) +Poo (b, Fi (ko)) and po,(1g,Fi(1g)) =0, we have
Pao(Mo,Fr (ko)) S ds (Ko, 1q) - Also po(pq,Fr (1)) Sdg (1, 17) , since
Poo (M1, Fa (1)) S doo (11, 12) + Poo (2, F1 (1)) and poy(pp,Fy(pg))=0.
If max{d,(no, k1), duo(bg, 12 ), [0 (R 1) +dos (111, 142)1/ 2} = dos (119, 1) then

Ao (M1, 12) S O(dgs (Mo, 1)) <Aoo (19, 17) (5)
which is a contradiction.

Thus max{d,, (Ho, k1), Ao (M1, 12),[do0 (g, e ) + s (11, 12)1/ 2} = Ay (g, 111) @nd so
Ao (11, 12) S O(dos (1o, 11 )) (6)
By induction, we produce a sequence {u,} of points of ##(X) such that
{Mm—l cFyalpn), n=0,12,.;
dos (Hns 1) < @(doo (-1, 10 ))-
From the above inequality and since ¢ is non-decreasing, we have

(4)

(7)

dos (M 1) S @ (o1, 1n)) S+ < 0" (dog (o, 1)) (8)
Furthermore for arbitrary positive integers m and k, we have

k+m-1 k+m-1 i
dos (Miem b ) = Zk dos (i) M) < Zk @ (ds(ko,ta)) ()
1= i=

It follows that {u,} is a Cauchy sequence in ~#(X). Since (X,d) is complete, by Theorem 1, (##(X),d,,)
is complete. Let p,, = [, €2#(X). Next we show that p, cFR(u.) forall ie zZ".
For arbitrary i and j, i#j, by Lemma 2 we have
Poo (Ha, Fi (1)) < dog (R, 1) + dog (Fj (11 ), Fi ()
Sdop (e, 1) + @lmax{do (11, 1), Poo (1, Fj (1)) Poo (s, Fi (1)),
[Pon (11 (1) + Poo (1, (11 )1/2) (10)
Sdo (e, 1) + @(max{do (11, ), doo (-1, 1), Poo (s, Fi(124)),
[doo (R, ) + dog (115 B ) + Pog (1, Fi (114))1/ 23)
For j— oo, in inequality (10) and using the continuity of ¢, we have

POO(M*,E(H*))S(P(Poo(u*,ﬁ(u*))) (11)
which implies py (t«,F (1)) =0. By Lemma 2, it follows that p,. < F(p.).
If in Theorem 3.1 we choose ¢(t)=kt, where k €[0,1) is a constant, we obtain the following corollary

Corollary 3.2 [14, Theorem 4] Let (X,d) be a complete metric space and let {Fi}ioil be a sequence of fuzzy
self-mappings of ~#(X) such that
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do (R (1), Fj(n)) < kmax{d., (11, M), P (1, F (1), P (M, Fj(M)),
[Poo (11, Fj (M) + pop (M, F (1)1 / 2}
forall p,ne~%(X). Then there exists a p, € ~#(X) such that p,. cF(u.), forall ie z".

Corollary 3.3 Let (X,d) be a complete metric space and let F be a fuzzy self-mapping of ~#(X) such
that

(12)

do (F(n),F(Mm)) < e(m(p,m)) forall pne~#(X) (13)
where the strict inequality holds if m(p,n)=0 and
m(p, M) =max{d, (1L, M), Poo (L, F(1), Poo (N, FM)), [Poo (11, FM)) + P (N, F(11))1/ 2}
Then there exists a ., € ##(X) such that . <F(u.) .
Proof. As F, =F, for i=1,2,...in Theorem 3.1 we have the Corollary 3.3 .
Let qe[0,1/2). From
amax{d,, (11, M), Poo (1, F(11)), Poo (M, F(N)), Pos (11, F(M)), P (M, F(11)} < 2am(p, 1)
and Corollary 3.2, we deduce the following corollaries.

Corollary 3.4 Let (X,d) be a complete metric space and let {F}i2; be a sequence of fuzzy self-mappings
of ~#(X) such that
do (R (1), F(m)) <kmax{d, (1, M), poo (1, F (1)), Poo (M, Fj (M), 14
Poo (1, F; (M), Poo (M, F (1))}
forall p,me ~#(X). Then there exists a . € ~#(X) such that n, cF(u,), forall ie z".
From Corollary 3.4, we deduce the following corollaries.

Corollary 3.5 Let (X,d) be a complete metric space and let {F}i2; be a sequence of fuzzy self-mappings
of ~#(X) such that
dos (R (1), Fi(M)) < @30, (M) + @2P 00 (1, F (1)) + @3p00 (0, Fj(M)) +
(15)
2P0 (1, Fj(M)) + 354 (M, R (1))

forall p,me~#(X), where a;,a,,a3,as,as are nonnegative real numbers with Ziszlai <1 and a4 >ag.

Then there exists a p,. € ##(X) such that p,. cFR(u.), forall ie z".
Corollary 3.6 Let (X,d) be a complete metric space and let F be a fuzzy self-mapping of ~#(X) such
that
doo (F(1), F(n)) < Ad, (,m) (16)
forall p,ne~#(X),where A €[0,1). Then there exists a p, € ~#(X) such that p, < F(u.) .
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PERMBLEDHIJE

Boronica béné pjesé né grupin e frutave delikatese me veti té shumta ushqyese, biologjike dhe dietoprofilaktike.
Pérkundér vlerés sé larté té frutave té boronicés si pemé e buté ajo ende nuk e ka vendin e merituar.

Objektiv i kétij studimi éshté hulumtimi i karakteristikave pomologjike dhe kimike té frutave té populacioneve té
boronicés Vaccinium myrtillus né kushte té rajionit té bjeshkéve té Sharrit né Kosové. Jané hulumtuar masa,
dimensionet dhe numri i farave né fruta si dhe parametrat kimike, Iénda e thaté, sheqeri i pérgjithshém dhe raporti
né mes té sheqerit dhe acideve. Duke i analizuar né pérgjithési té téré treguesit e marr né studim rezulton se
ekzistojné ndryshime né mes té populacioneve té boronicés Vaccinium myrtillus né dy lokalitetet e bjeshkéve té
Sharrit. Kéto ndryshime shérbejné si burim i réndésishém pér ti shfrytézuar né programet e pérmirésimeve gjenetike
té boronicés né té ardhmen me gellim te zgjedhjes se tipave té boronicés te cilat japin rendimente me te larta dhe
fruta me cilésoré.

Fjalét kyge: boronica, vetité pomologjike dhe kimike.

SUMMARY

Blueberries are included in the group of trees delicates with numerous biological traits, nutritionists and
dietoprophilactics. Despite the high value these crops like fruits and soft blueberries has not deserved place. The
objective of this study was to research tze pomological and chemical characteristics of fruits in our agroecological
conditions of Kosovo (Sharri mountain). Are investigate the different parameters for dimensions and number of
seeds in fruit , chemical parameters, dry matter, total sugar and the relationship between sugar and acids. By
analysis are identify the different variation between populations (Vaccinium myrtillus L.) at the two localities at
Sharri mountains. These changes serve as an important resource to be exploited in genetic improvement programs
in the future at blueberries of selecting of the types which provide higher yields and fruit quality.

Key words: blueberries, pomology and chemical features.

HYRIE

Boronica béné pjesé ne grupin e peméve
delikatese me veti te shumta biologjike,
dietoprofilaktike dhe nutricionistike. Gjinia
Vaccinium ka 130 specie, por me e réndésishmja
éshté Vaccinium myrtillus L. Edhe pérkundér

vlerés se larte te frutave te boronicés si pemé e
buté ende nuk e ka vendin e merituar.

Boronica e pyllit Vaccinium muyrtillus L. éshté e
pérhapur ne Evropén Veriore dhe te Mesme deri
ne 70 ° te gjerésisé gjeografike veriore, ne pyjet e
larta te Spanjés, ne Italiné Veriore dhe te Mesme
si dhe ne Siujdhesén Ballkanike. Sipas te dhénave
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te autorit (Davis, 1978) ne kéto vende boronica
grindet ne lartési te ndryshme mbidetare 1280-
2700 m.

Boronicés nuk i pérshtaten terrenet e hijezuara
dhe pyjet e dendura ku nuk ka drite te
mjaftueshme. Ajo me se shumti rritet ne ato
vende ku ka pasur pyje, e tani jané fusha apo
terrene te ndritshme. Hapésira te tilla gjinden ne
malet e Sharrit, Gjeravicés, Alpet Shqiptare e
vende te tjera.

Prodhimtaria e térésishme e specieve te
boronicés, ne boté éshté 210.000 toné (Celik,
2005), ndérsa nga pyjet e Kosovés pér ¢do vit
mblidhen deri 150 toné me boronica (Thomas,
2003, Esterling, 2003), por ne baze te matjeve te
béra ne Malet e Sharrit mund te grumbullohen
mbi 600 tona fruta te boronicés Vaccinium
myrtillus L.

Qéllimi i kétij punimi éshté ge te njihemi me mire
me  vetit pomologjie dhe kimike te
populacioneve te boronicave te malit Sharr me
gellim te rrities se prodhimtarisé dhe
rendimentit. Disa tipe te boronicés Vaccinium
myrtillus L. mund te shérbejné edhe si material
fillestar pér fisnikérimin e késaj kulture pemétare.

MATERIALI DHE METODA

Hulumtimet jané béré ne populacionet e
boronicés Vaccinium myrtillus L. gjaté vitit 2008-
2009 ne dy lokalitete te maleve te Sharit, ne
Lyboten dhe Prevallé - Kosove.

Ne kéto dy lokalitete boronica éshté e shogéruar
me shume lloje te biméve tjera. Largésia ne mes
te kétyre dy lokaliteteve éshté 10-12 km. ne vije
ajrore nga njeri lokalitet ne lokalitetit tjetér ne
lartési mbidetare 1600 m. Kéto dy lokalitete jané
te ekspozuara nga ana veriore.

Tipi i tokés ne lokalitetet e Malit te Sharit éshté
toké malore e zezé e cila éshté pa karbonate e
tharte me veti te mira fizike dhe kimike pér
rritien e boronicés. Sipas analizave te vetive
kimike ne thellési 0-30 cm. toka ne lokalitetin
Luboten ka vlere te pH ne ujé 4.3, ndérsa ne KCl
3.9 kurse sasia e humusit éshté 7.51 %, P,0s  ka
0.75 mg/100 g dhe, K,0 12.16 mg /100 g dhe .té
terur.

Kéto vlera ne lokalitetin Prevala jané: pH ne ujé
5.0 kurse ne KCl 4.0, humus 8.02 %, P,0Os ka 0.14
mg /100 g dhe i terur, dhe, K,0 12.27 mg /100 g
dhe. | terur.

Ne te dy kéto lokalitete me metodé te rastit jané
evidentuar ne katér vende nga 1 m’ sipérfage
me boronica prej nga jané marre mostrat pér
analiza.

Pér hulumtimin e parametrave pomologjik jané
marr nga 100 fruta prej secilés parcele dhe jané
matur me peshoje analitike me 4 decimale.
Dimensionet e frutave jané matur me nonius.
Vetit kimike te frutave jané pércaktuar me
analiza kimike laboratorike: materiet e thata duke
i thare ne 105 °C deri ne peshe konstante.
Materiet e tretshme  jané pércaktuar me
refraktometér, acidet e pérgjithshme te
shprehura ne acide te limonit jané pércaktuar
me metodén e titrimit n/10 NaOH ndérsa
shegeri i pérgjithshme reduktues me metodén
Bertnandit. Rezultate e fituara jané analizuar me
metoda statistikore.

REZULTATET DHE DISKUTIMI

Hulumtimet dy vjegare te vetive pomologjike dhe
kimike te populacioneve te boronicés Vaccinium
myrtillus L. ne dy lokalitete te Malit Sharr jané te
paraqgitura ne tab. 1 dhe 2.

Fruti i boronicés éshté i rrumbullakét pak si i
shtypur me shumé i gjeré se i larté. Ka ngjyre te
kaltér ne te errté shpesh heré deri ne ngjyré te
zezé. Ai éshté i mbuluar me pushe dhe ne maje
ka nje kurore te thelluar mjaft karakteristike.
Fruti éshté i pérbére nga lévorja, tuli i IEngshém
dhe farat.

Masa e frutit, gjegjésisht kokrrés, nga viti ne vite
dhe lokaliteti ka variruar. Fruat me te médhenj
kané gené ne lokalitetin Luboten (0.531 g),
ndérsa frutat mé te vogél kané gené ne
lokalitetin Prevalla (0.337 g.) . Ndryshimi i masés
ne mes viteve dhe lokaliteteve ka gené sinjifikant.
Rezultatet pér masén e frutave te cilat i cek
(Muharremi,1993) dhe rezultatet tona
péraférsisht pérputhen.
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(A) (B) Masa e Nr. i farave Gjerésia e frutit Lartésia e
Lokacioni Viti frutit g. ne frut mm frutit mm
(a1) 2008 0.441 52.25 8.55 7.37
Luboteni 2009 0.531 59.75 8.20 7.39
X 0.486 56. 00 8.37 7.38
(a,) 2008 0.337 52.51 7.52 6.4
Prevalla 2009 0.363 54.75 7.22 5.92
X 0.350 53.6 7.37 6.16
Tretmanét A B B A B A B
LSD | 0.05 0.069 | 0.059 3.272 1.570 0.234 0.190 0.163 | 0.333
0.01 0.126 | 0.089 6.006 2.378 0.430 0.288 0.299 | 0.504
Tabela 1. Vetité pomologjike te frutave te boronicés
Materie té Sasia e pérgjithshém % Sheger Raporti %
Lokalitete Viti thata % Acide Sheger invert % Acid-Sheqger
2008 16.89 1.02 10.63 10.05 10.08
Luboteni 2009 18.93 0.817 11.53 12.18 12.77
X 17.91 0.918 11.08 11.11 11.42
2008 16.32 1.06 9.25 8.95 8.7
Prevalla 2009 18.2 0.811 11.37 11.07 11.43
X 17.26 0.935 10.31 10.01 10.06

Tabela 2. Vetité Kimike te frutave te Boronicés

Numri mesatar i farave ne frut me i madh ka
gene ne lokalitetin Luboten (59.75), ndersa fara
me pak kané pasur frutat po ashtu ne lokalitetin
Luboten (52.25 ) gjate vitit 2008. Dallimet ne mes
te viteve kané gené sinjifikante, ndérsa ne mes te
lokaliteteve jo sinjifikante.

Gjerésia mé e madhe e frutave éshté ne
lokalitetin Luboten (8.55mm) ndérsa gjerési me
te vogél kané frutat ne lokalitetin Prevalle (7.22
mm). Te njéjtat dallime paraqgiten edhe pér
lartasin e frutave. Frutat me lartési mé te madhe
jané ne lokalitetin Luboteni (7.39 mm) ne vitin
2008, ndérsa lartési me te vogél kane frutat ne
lokalitetin Prevalla (5.92 mm) gjaté vitit 2009.
Ndryshimet ne mes te gjerésisé dhe lartésisé se
frutave ne mes lokaliteteve nuk ishin sinjifikante,
ndérsa ne mes viteve ishin sinjefikante. Autori
(Turkben et al. 2008) japin te dhéna se boronica e
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pyellit Vaccinium myrtillus L. ka lule me diametér
4-6 mm, ndérsa frutat kane diametér 6-9 mm.
Pérbérésit me te réndésishém kimik te frutave te
boronicés jané te paraqitur ne tab. 2. dhe ka
mjafte variacione si ne mes te lokaliteteve po
ashtu edhe ne mes te viteve.

Materie te thata me se shumti kané pasur frutat
e boronicés ne lokalitetin Luboten (18.93 %), ne
vitin 2009, ndérsa me se paku ka pasur ne
lokalitetin Prevalla(16.32 %) ne vitin 2008.

Acidet totale sillen prej vlerés me te vogél ne
lokalitetin Prevalle (0.811 %) gjaté vitit 2009, deri
te sasia me e madhe e acideve totale ne te njéjtin
lokalitet (1.06 %). Rezultatet tona pérputhen ma
te dhénat e autorit (Turkben et al. 2008). i cili jep
te dhéna, ku sasia e acideve totale te boronica
sillet prej 0.90 % - 1.23 % .
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Sheger te pérgjithshém me se shumti kané frutat
ne Luboten (11.55 %), ndérsa mé se paku ne
Prevalle (9.25%). Sasia e sheqerit invert, sillet
prej 8.95% - 12.18 %.

Raporti né mes te acideve dhe shegernave ne
lokalitete dhe vite éshté i ndryshém. Ky raport,
éshté me i madh ne Luboten (12.77%), ndérsa me
i vogél éshté, ne vitin 2008 ne lokalitetin Prevalal
(8.7 %).

PERFUNDIM

Ne baze te hulumtimeve te vetive pomologjiek
dhe kimike te frutave te populacioneve te
boronicés Vaccinium myrtillus L. te cilat jané
kryer ne dy lokalitete te bjeshkés se Sharrit mund
te nxjerrim kéto pérfundime:

-Masa mesatare, me e madhe e frutave te
boronicés ka gene ne lokalitetin Luboten (0.486
g), ndérsa mé e vogél ka gené ne lokalitetin
Prevalla (0.350 g).

-Numri mesatar me i madh i farave te
boronicés kané gené ne Luboten (56.0 ), ndérsa
me se paku ka pasur ne Prevalle (53.6 fara).

-Dimensionet e frutave te boronicés, gjerésia
( 8.37 mm) dhe lartésia (7.37 mm) me te médha
kane gené ne lokalitetin Luboteni se sa ne Prevall
(gjerési 7.37 mm dhe lartési 6.16 mm.)

-Frutat e boronicés, ne mesatare,
pérmbajné: materie te thata 17.22 %, acide totale
0.926 %, sheqer i pérgjithshém 10.69 %, sheqer

invert 10.56 % dhe indeksi acid sheqer éshté
mesatarisht 10.74 %.

Pér slekcionimin e populacioneve te
boronicés pér fisnikérim, duhet bazuar ne
ndryshimet e potencialin prodhues te saje, si dhe
zgjedhjen e biméve me fruta me te médhenj e te
cilét kané numér me te madh te farave.

LITERATURA

1. Davis, P.H.(1978). Flora of Turkey and East
Aegean Islands, Edinburgh University Press. 6:89-
108.

2. Esterling T. (2003). Boronice-Paragitja e
serishme e eksportit produktive nga Kosova.
Koha ditore. 16 Korrik.

3. Esterling T. (2003). Industria ne zhvillim e
Kosoves-Bimet mjekesore dhe aromatike.Koha
ditore. 1 Tetor.

4. Muharremi Z. (1993). Te hulumtuarit e
boronicés autoktone ne bjeshkét e Sharrit-ne
territorin e fshatit Shipkovice. Punim Diplome.
Universiteti i Prishtinés. Fakulteti i Bujgésisé. f. 1-
22,

5. Turkben, C., Barut E., Incedayi B. (2008).
Investigations on population of bluberry
(Vaccinium myrtillus L.) in Uludag ) Mount
Olympus in Bursa, Turkey. Akadeniz Universitesi
Ziraat Fakultesi Dergisi. 21 (1), 41- 44.

522 AKTET Vol. IV, Nr 3, 2011



AKTET ISSN 2073-2244
Journal of Institute Alb-Shkenca www.alb-shkenca.org
Revisté Shkencore e Institutit Alb-Shkenca Copyright © Institute Alb-Shkenca

AFATET E MBJELUES DHE NUMRI | BIMEVE TE VARIETETEVE ME PRODHUES TE
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PERMBLEDHIJE

Thjerréza (Lens esculenta Moench) kultivohet kryesisht pér kokrrat e saj té cilat jané té pérvetésueshme nga
organizmi né njé shkallé té kénagshme, sidomos pér moshat e kaluara dhe fémijét. Vite mé paré thjerréza ka qené
mjaft e kultivuar né Shqipéri, ndérsa pas ndryshimeve politike. ekonomike té viteve 90 sipérfagja e saj u reduktua
shumé. Aktualisht pérdoren varietete té reja té sjella nga importi, pér té cilat éshté e nevojshme qé paraprakisht té
béhet testimi dhe pércaktimi i parametrave teknologjiké né kushtet aktuale té zonés bregdetare Shqiptare. Pér kété
arsye u ndérmor studimi qé po paragesim. Ky studim pérfshin njé krahasim varietor, pércaktimin e afatit mé té
pérshtatshém té mbjelljes dhe pércaktimin e dendésisé mé té pérshtatshme té biméve. Eksperimentet u ngritén né
vitet 2009 dhe 2010 né bazén eksperimentale té QTTB Fushé Krujé. Nga té dhénat eksperimentale rezultoi se
varietetet mé prodhuese jané ato me pjekje té hershme dhe ndér varietetet e marra né testim, varieteti “Inta”
rezultoi mé i pérshtatshmi. Né zonén e ulét bregdetare afati mé i pérshtatshém i mbjelljes éshté 1 - 10 shkurt,
ndérsa né zonén malore 1 - 10 prill, me distanca mbjellje 15 - 30 cm rreshti nga rreshti dhe distance e biméve né
rresht 1 — 2 cm duke siguruar ose 300 - 400 bimé&/m2. Nga varieteti “Inta”’ né zonén fushore né tokat ku mbillet
fasulja, vetém me 1 - 2 prerje bari, pa plehérim e uitje merret njé rendiment 15 - 20 kv/ha kulturé e paré dhe 10 - 12
kv/ha kur mbillet si kulturé e dyté.

Fjale kyce: bimé bishtajore,varietet,vlera ushgimore,afat mbjellje,produktivitet,dendési.

SUMMARY

Lentil beans (Lens esculenta) is the oldest species in the group of plants with grain legumes used for its nutritive
values of protein and its content ranges from 25 - 30%. Its legumes have curative value and are used as food for
diabetics and for children and elders. Looking from agronomic point of view it has low requirements for nutrient
elements, quite good sustainability to drought and cold, successfully cultivated in hilly and mountain areas. The
determination of most productive varieties and planting period and plant density are with importance for our actual
agriculture practice. The experiments shows that the early maturing varieties are more productive compare with
those with late mature. “Inta” variety results the best variety compare with others putted on trail. For the Albanian
low coastal area more suitable planting time results to be the period of beginning February till February 10-th and
for mountainous areas results to be from April 1-st till April 10-th; with 15-30 cm row planting distance and from
seeds in the row distance with 1 - 2cm; the density of 300-400 plant/m2 which is secured with a seed rate of around
100 kg/ha. The “Inta" variety in the costal area using once the practice of grass cutting and without using any kind of
fertilizer or irrigation made have produced 1,5 — 2,0 ton/ha when it was plant as first crop and 1,0 — 1,2 ton/ha when
it was plant as second crop.

Key words: legumes, varieties, nutritive values, planting period, productivity, density

HYRIJE sasia e saj vjen nga importi. Si vend me pak toké,
Aktualisht né tregun ushgimor krahas fasules mé shumé né kodér e mal (60%) se sa né fushé
éshté e pranishme edhe thjerréza, por e gjithé (40%), dhe kur rreth 55% e popullsisé jetojné né
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zona rurale, kultivimi dhe pérhapja e biméve té
tilla si thjerréza, kogkulla, gigra, batha, bizelja et;.
éshté me interes jo vetém pér vénien mé miré té
tokés nén kulturé, mbrojtjen e saj nga erozioni,
por shtohet edhe llojshméria e ushgimit pér
popullsiné dhe blegtoriné. Kéto bimé tolerante
ndaj periudhés sé mbjelljes dhe kushteve té tjera
klimatiko tokésore, mbillen né vjeshté dimér e
pranveré jo vetém si kultura direkte por edhe si
kulture bashkéshogéruese né pemétore, vreshta
e ullishte. Toka gé kultivohet me té tilla bimé rrit
rezervat e azotit, fosforit dhe kaliumit té
asimilueshém 2 — 3 heré mé shumé se sa njé toké
e kultivuar me bimé jo bishtajore. Nisur nga
vlerat e pérdorimit dhe kultivimit si dhe rritjes té
té ardhurave né fermé né zonat kodrinore malore
té vendit, mbjellja e thjerrézés éshté me interes.
Ajo e té tjera bimé bishtajore pér kokérr pér rolin
gé kané luajtur né ushgimin e popullsisé né
shumé vende quhen “mishi i té varfrit”.(2, 3, 5, 6,
9).

Né kété rrafsh, né programet e punés kérkimore
shkencore né vitet 80 né ish Institutin e
Kérkimeve Bujgésore Lushnje jané ndérmarré
disa studime té aspektit té provave krahasuese,
por jo té vazhdueshme dhe té plota. Sot né
vendin toné varietetet e thjerzés né treg jané té
panjohura. Studime té ndryshme si provat e
testimit, normat e plehérimit, dendésia e biméve,
distanca midis rreshtave, lartésia e vendosjes sé
bishtajave nga toka, rezistenca e tyre ndaj ¢arjes,
mekanizimi i vjeljes sé prodhimit etj. jané té
hapura sepse edhe nga studimet e shumé
autoréve té huaj jané té pa pércaktuar plotésisht.

Pér kété qgellim, meqgenése thjerréza né vendin
toné éshté e pranishme pér konsum, por jo si
bimé e kultivuar, né programin e punés pér
transferimin e teknologjive, éshté filluar puna me
testimin varietor, afatet e mbjelljes dhe
dendésisé sé biméve pér té rajonizuar varietetin
mé prodhues me teknologjiné mé té
pérshtatshme té kultivimit. (8, 9, 10)

MATERIALI DHE METODA

Studimet u realizuan né Bazén Eksperimentale té
Qendrés sé Transferimit té Teknologjive
Bujgésore Fushé- Krujé, né toké té tipit livadhore
té hinjta kafe me pérbérje mekanike té mesme. Si
material mbjellés pér testimin varietor u
pérdorén varietete qé jané té pranishém né treg
si dhe ato té kultivuara né sipérfage té kufizuar
nga fermeré té ndryshém. Eksperimentimi u krye
né vitet 2009 e 2010, né katér pérséritie me
sipérfage té variantit 10 m’ sipas skemés té
bllokut té randomizuar. Né kéto studime u
eksperimentuan tre aspekte: 1. Testimi varietor
pér té cilin u vendosén né prové krahasimi shtaté
varietete. 2. Afatet e mbijelljes sé thjerrézés me
pesé varietete né tre afate té ndryshme. 3.
Distancat midis rreshtave dhe numri i biméve/mz.
Lidhur me shérbimet agroteknike, meqgenése
mbijellja u krye né zoné fushore me pjellori kimike
mesatare (P,05 1 - 2 mg/100 gr toké, K,0 10-15
mg/100 gr toké, azoti i pérgjithshém 0.1 - 0.13 %
dhe humusi 1.5 - 3 %), né té tri provat fushore
nuk u kryen ujitje dhe nuk u pérdorén plehra
kimike, por vetém prerje bari gjaté periudhés sé
vegjetacionit té biméve.

Nr | Varieteti Mbjellja Mbirja Lulézimi Pjejka
1 Inta 22.02.09/25.02.10 2.03.09/10 13.05.09/10 18.06.09/10
2 Omega 22.02.09/25.02.10 2.03.09/10 30.05. 09/10 7.07.09/10
3 Turke 22.02.09/25.02.10 2.03.09/10 28.05.09/10 4.07.09/10
4 Itaca 22.02.09/25.02.10 2.03.09/10 22.05.09/10 23.06. 09/10
5 Vrioni 22.02.09/25.02.10 2.03.09/10 22.05.09/10 23.06. 09/10
6 Lapardha 22.02.09/25.02.10 2.03.09/10 22.05.09/10 3.07.09/10
7 Gaia 22.02.09/25.02.10 2.03.09/10 26.05.09/10 23.06. 09/10

Tabela 1. Kalimi i fazave fenologjike.
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Mbjellja Lulézimi Pjekja Periudha | Prodhimi | Lartésia Numri i Bishtaja | Bishtaja | Peshae Pesha

bimore biologjik | e bimés | bishtajave me pa kokrrave e

né dité gr cm kokrra kokrra né gr. kashtés

gr.

Néntor | 20mars- | 18qgershor | 198 5.80 52.6 59.8 45.2 13.8 1.90 3.90
30prill

Dhjetor | 11prill- | 21qgershor | 152 3.03 46.3 28.4 213 7.1 1.08 1.95
10 maj

Shkurt | 20prill- | 21qgershor | 114 2.64 36.9 31.8 26.8 5.0 1.15 1.49
15 maj

Tabela 2. Vlerat mesatare té disa treguesve bimor né vartési nga afatet e mbijelljes.

REZULTATET DHE DISKUTIMI

I. Testimi varietor.

Né prové u vendosén shtaté varietete nga té cilét
vetém “Inta” éshté i njohur mé paré. Mbjellja u
krye me doré me largési té rreshtave 30 cm midis
tyre, kurse fara né rresht u hodh zinxhir duke
pérdorur 70 - 80 kg/ha faré pér varietetet
kokérrvogél dhe 90 - 100 kg/ha pér varietetet
kokérrmdha me synimin pér té siguruar aférsisht
300-400 bimé/mz. Nga té dhénat e kalimit té
fazave fenologjike (tabela nr.1) pér varietetet né
prové rezulton se nuk kané dallim midis tyre pér
periudhén e mbirjes. Né té dy vitet e studimit té
cilét kané géné me dimér té lagét dhe té buté,
ajo zgjati dhjeté dité. Dallimet jané té dukshme
pér fazén e lulézimit dhe kohén e pjekjes. Késhtu
me lulézim mé té hershém kané rezultuar
varietetet “Inta”; me lulézim mesatar rezultojné
varietetet “ltaca”, “Vrioni”, “Gaia” dhe me
lulézim té voné “Omega”, “Lapardha”, dukuri kjo
gé pasqyrohet edhe né pjekjen e prodhimit.
Hershmeéria si né lulézim dhe né pjekje éshté njé
tregues me vleré qé shérben jo vetém né
programet e punés pérzgjedhése pér ciftet mé té
mira prindérore, por edhe né rajonizimin e
kultivaréve dhe pércaktimin e teknologjisé sé
kultivimit, sidomos né zonat me sasi té kufizuar
té reshjeve. Duke patur parasysh se né zonat
kodrinore malore mé problematike éshté
mungesa e lagéshtisé se sa teprica e sajé, béné
gé varietetet mé té hershém, krahsimisht me ata
té vong, té kené kérkesa mé té pakta pér ujé. Por
vlerat e kérkesave dhe konsumit té ujit
ndryshojné edhe né vartési té afatit e dendésisé
sé mbjelljes, tipit té tokés, temperaturés ajrore
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dhe né kété aspekt, varietetet mé té hershém né
lulézim e pjekje ndikohen mé pak nga streset
kufizues. Késhtu nga prova té ndryshme pér
thjerrézén si specie tipike me kérkesa mé té
pakta pér ujé, nga mbjellia né pjekje né
pérgjithési duhen 115 -230 mm reshje ose 1150 -
2300 m* ujé/ha. Pavarésisht nga varieteti, né
mbjellje t& hershme me njé prodhim 53 kv/ha,
konsumi i ujit shkon né 320 mm, ndérsa né
mbjellje té vona me prodhim biologjik mé té ulét
30 kv/ha, konsumi i ujit shkon né 295 mm. Kjo do
té thoté se pérderisa né vlerat e konsumit té ujit
ndikon afati i mbjelljes, pér té ulur kérkesat pér
ujé, pérparési ka edhe varieteti me lulézim e
pjekje té hershme i cili né té njéjtat kushte e zoné
kultivimi, garanton prodhimtari mé té larté nga
varietetet me pjekje té voné. (6, 7, 9).
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Grafiku 1. Varietetet dhe rendimenti kv/ha.

Nga té dhénat e marra pér rendimentin, (grafiku
nrl) pér gjykimin e tyre u krye pérpunimi
statistikor sipas analizés dispersive njé-faktoriale
.Rendimenti mesatar i té gjithé varieteteve né
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testim né provén fushore éshté 14.9 kv/ha dhe
ndikim mé té larté né té kané dhéné kultivarét
”Inta”, ”Lapardha” e ”Vrioni”, mé pas vijné
kultivarét "Omega” e "Itaca” dhe me prodhim mé
té ulét rezultojné varietetet “Gaia” e "Turke”.
Nga llogaritja e té dhénave té rendimentit pér
diferencat e krijuara dhe vértetésiné e tyre
vérehet se né rezultatet e arritura ka ndikim té
varieteteve ku F; e llogaritur 21.32 mé e madhe
se vlerat teorike 2.66 e 4.01 dhe né kéto rezultate
pjelloria e tokés nuk ka ndikuar né vlerat e
ndryshme té tyre 4.89<5.09, por ka patur
efektivitet té njéjté. Nga llogaritja e diferencave
mé té vogla dhe mé té médha rezulton se: Dys-
2.52 kv/ha dhe Dy;-3.45 kv/ha, mesatare e fushés
éshté 14 .9 kv/ha, gabimi absolute = 0.85 kv/ha
dhe ai relative = 5.7%. Mbéshtetur si né gabimin
absolut dhe até relativ me vlerat e tyre 0.9 kv/ha
dhe 5.7% gé jané né kufij té pranueshém mund té
themi se diferencat e krijuara jané ndikim i
aftésisé prodhuese té varieteteve. Nisur nga
diferencat mé té vogla 2.52 kv/ha dhe mé té
médha 3.45 kv/ha, grupimi i kultivaréve pér
rendimentin e arritur éshté i tillé: Né grupin e
paré me rendiment mé té larté renditen “Inta”
me 17.5 kv/ha, “Lapardha” me 16.44 kv/ha dhe
“Vrioni” me 16.09 kv/ha. Né grupin e dyté
“Omega” me 11.81 kv/ha, “ltaca” 10.93 kv/ha
dhe né grupin e treté me prodhimtari mé té ulét
rezultojné dy varietetet “Turke” me 8.93 kv/ha
dhe “Gaia” 7.5 kv/ha. Megjithése jané rezultate
té vitit té paré té studimit si varietete me aftési
prodhuese mé té larté klasifikohen “Inta”,
“Lapardha” e “Vrioni”, por duke paré dhe
hershmériné né pjekje, pér zonén e ulét
bregdetare mé rezultativ jané varietetet “Inta” e
“Vrioni”, té cilét pigen né periudhén 15 deri 25
gershor dhe si té tillé ndikohen mé pak nga
streset abiotike. Né krahasim me kéto dy
varietete “Lapardhaja” piget 10 - 15 dité mé voné
ose né dhjetéditorin e paré té muajit korrik gé né
vite me temperatura té larta ajrore prodhimi
edhe mund té ulet pér rrijedhojé té mos mbushjes
sé miré té kokrrés dhe mpirjes sé saj. Késhtu
niveli i ulét i lagéshtisé ajrore nén 50 % i
shogéruar me temperatura té larta mbi 30°C con
né tharjen e rénien e luleve. Té tre kéta kultivar

futen né grupin me kokérr té madhe ngjyré, krem
né cokollaté dhe jané mé té preferushém pér
tavoliné. Té gjithé varietetet e tjeré jané me
kokérr té vogél dhe pér nga ngjyra e tyre dallon
varieteti “Gaia” me ngjyré gri té errét i
pérshtatshém mé shumé pér blegtoriné. Nga kéto
rezultate arrijmé né pérfundimin se:varietetet
“Inta”, “Vrioni” e “Lapardha” japin 16 - 17 kv/ha
prodhim kokérr dhe né krahasim me varietetet e
tjeré krijojné njé diferencé 5 - 10 kv/ha mé
shumé. Megenése prodhimi i realizuar arrihet me
njé kosto shumé té ulét, nisur dhe nga vlerat
ushgimore, kultivimi i thjerrés éshté me interes
né strukturén e biméve té arave sepse mund té
mbillet edhe né zonat kodrinore - malore duke
rritur jo vetém rezervat ushqgimore, por mbrojtur
edhe tokén nga erozioni dhe rritur té ardhurat né
fermé. (1, 5, 6)
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Grafiku 2. Rendimenti i varieteteve kv/ha sipas
afateve té mbijelljes.

Il. Afatet e mbjelljes sé thjerrézeés .

Studimi i afateve té mbjellies né bimén e
thjerrézés u realizuan né tre periudha: néntor,
dhjetor dhe shkurt duke mbjell né ¢do afat pesé
varietete me vecori biomorfologjike té ndryshme.
Nga té dhénat e marra pér kalimin e fazave
fenologjike dhe matjet biometrike né dhjeté bimé
pér disa elementé té prodhimit vérehet se:Sipas
afateve té mbijelljes, voné né vjeshté, herét dhe
voné né dimér (tabela nr.2), periudha e mbirjes
realizohet pér 10 - 15 dité, ndérsa faza e lulézimit
pér mbjelliet né muajin néntor fillon herét né
pranveré, ¢’ka pasohet edhe me lidhjen mé té
hershme té bishtajave. Né kété afat mbjellje pér
té gjithé varietetet, jo vetém lulézimi por edhe
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pjekja vjen disi mé herét dhe lidhur me periudhén
bimore e disa tregues té prodhimit né krahasim
me dy afatet e tjera dhjetor e shkurt, krijohen
diferenca té dukshme 46 e 84 dité mé shumé pér
periudhén bimore 5 - 15 cm pér lartésiné e
biméve dhe 2 - 3 gr pér prodhimin biologjik.
Gjithashtu né kété afat realizohet dyfishi i numrit
té bishtajave e peshés sé bimés pa bishtaja,
kashtés dhe dy deri tre heré mé shumé numri i
bishtajave pa kokrra. Kéto vlera né térésiné e
tyre, sidomos pér elementét kryesor té prodhimit
nuk jané né favor té mbjelljes sé muajit néntor,
por edhe té muajit dhjetor sepse rritja e tepruar e
biméve jo vetém qgé sjell mé shumé bishtaja pa
lidhur kokrra duke favorizuar rénien e tyre, por
dhe cilésia e kokrrave éshté mé e dobét dhe
pesha e 1000 kokrrave éshté mé e ulét. Né
pérgjithési né mbjelljet shumé té hershme
prodhimi biologjik arrin né 50 - 60 kv/ha gé ¢on
né rritien e sasisé té konsumit té ujit sepse
krijohet mé shumé masé vegjetative, por, e
démshme éshté edhe mbijellja shumé e voné
sepse ndérsa konsumi i ujit rritet, prodhimi
biologjik péson rénie nga 25 - 30 kv/ha pér arsye
té temperaturave ajrore mé té larta. Pavarésisht
nga afatet e mbjelljes, arritja pothuajse e njéllojté
né pjekje, sidomos pér varietetet me pjekje té
voné éshté njé tregues jo pozitiv, pasi masa e
madhe vegjetative dhe periudha e mbushjes sé
kokrrés ndikohen mé shumé nga temperaturat e
larta ajrore té cilat shkaktojné tharjen e shpejté
té masés gjethore e pér rrjedhojé, mpirjen e
kokrrés, sidomos né bishtajat né prag pjekje.
Midis mbjelljeve né shkurt si dhe né néntor e
dhjetor krijohet njé raport i zhdrejté lidhur me
prodhimin, i cili né mbjelljet e muajit néntor
éshté njé me dy, ndérsa né shkurt njé me njé
(1.15 gr kokérr dhe 1.49 gr kashté),(grafiku nr.2).
Kéto ndikime negative jané rrjedhojé e tepricés
sé lagéshtisé dhe temperaturave té larta ajrore si
pér varietetet e hershme po ashtu edhe ata té
voné.(4, 6, 8).

Késhtu edhe nga pérpunimi statistikor i té
dhénave diferencat mé té médha e té vogla
(Dosa-1.18 kv/ha , D01a-1.59 kv/ha e Dosg-172 k/ha |
Dg18-2.30 kv/ha) rezulton se ato ndikohen nga
aftésia prodhuese e vet varieteteve (66.40>2.40 e

3.41) si “Inta”, “Turke”, “Greke” té cilét
pavarésisht nga afati i mbijelljes, japin prodhim
mé té larté. Gjithashtu vérehet edhe ndikimi i
afatit té mbjelljes, pavarésisht nga varieteti,
mbjelljet né muajin shkurt dallojné pér njé
prodhim mé té larté nga 11 deri 24 kv/ha
(27.09>5.06). Kéto diferenca té krijuara, pérveg
ndikimit té varietetit dhe afatit té mbijelljes, jané
rrjedhojé edhe e bashkéveprimit té tyre
(6.75>2,13 e 2.88). Varieteti “Inta” né njé afat té
pérshtatshém mbjellje, gé konsiderohet muaj
shkurt, realizon 2 - 3 heré mé shumé prodhim
nga varietetet e tjeré nga njé afat mbjellje né
tjetrin dhe ndérvetvehte dyfishin e prodhimit. (2,
6, 10).
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Grafiku 3. Rendimenti kv/ha né vartési té numrit
té biméve/m2 dhe distancés midis rreshtave.

lll. Distancat midis rreshtave dhe numéri i
biméve pér/m”’.

Né teknologjiné e kultivimit té thjerrzés njé
aspekt tjetér i réndésishém éshté distanca e
mbjelljes midis rreshtave dhe numri i biméve/mz.
Pér kété gellim me varietetin “Inta” u pérdorén
tre distanca té ndryshme té largésisé sé rreshtave
(15,30 dhe 45 cm) larg rreshti nga rreshti dhe pér
secilén distancé u siguruan pérkatésisht (200, 300
dhe 400 bimé/m?). Mbijellja u krye gjaté muajit
shkurt. Nga rezultatet e arritura dhe vértetésia e
té dhénave pér diferencat qé krijohen Dys-1.68
kv/ha dhe Dg;-2.29 kv/ha del se largésia midis
rreshtave né distanca 15 e 30 cm ka ndikim té
njéjté né rendiment 23.04 dhe 22.05 kv/ha
ndérsa me rritjen e saj né 45 cm prodhimi ulet né
6-7 kv/ha (grafiku nr.3).Kjo shpjegohet me
mbulesén mé té pakt bimore, ruajtjen mé pak té
lagéshtisé dhe ndikimit kufizues mé té larté té
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temperaturave ajrore nga lulézimi deri né pjekje.
Sipas dendésisé sé biméve nga 200 - 400
bimé/mz, prodhim mé i larté merret me 300 - 400
bimé se sa me 200 bimé/m°dhe nga
bashkéveprimi i dy faktoréve, distanca midis
rreshtave dhe dendési bimésh mé me interes
éshté realizimi i mbjelljes pér té siguruar 400
bimé/m2 me distancé midis rreshtave 15 - 30 cm
ku merret 23.84 dhe 24.64 kv /ha. Bima e
thjerrézés éshté me trup té shkurtér dhe né
vartési e té varietetit lartésia e tyre né pérgjithési
shkon nga 35 - 50 cm, gjé gé béné té
domosdoshme pércaktimin e dendésisé sé
biméve e distancés midis rreshtave sa mé té
pérshtatshme pér ruajtjen e ploté té lagéshtisé
né toké. Kéto parametra jané té lidhur dhe me
afatin e mbjelljes i cili ka ndikimin kufizues sepse
né mbjellje t& hershme me 330 - 350 bimé&/m 2
merret njé prodhim 40 - 45 kv/ha dhe konsumi i
ujit 270 - 285 mm, ndérsa né mbjellje té voné por
me pak bimé/m” 130 - 140 bimé, prodhimi éshté
né nivel shumé té ulét 18 - 20 kv/ha, ndérsa
vlerat e konsumit té ujit pér shkak té rrallésisé sé
biméve rriten né 225 - 300 mm. (1, 4, 5, 6, 8).

PERFUNDIME

Nga kéto rezultate té testimit varietor dhe disa
elementéve té teknologjisé té kultivimit té
thjerrzés arrijmé né kéto pérfundime:

1. Pér kushtet klimatike té vendit toné me dimér
té buté e té lagét , pranveré dhe veré té thaté e
temperatura té larta, varietetet mé me interes
pér tu kultivuar jané “Inta”, "Vrioni” e “Lapardha”
té cilét japin prodhim mé té lart nga 16 - 18
kv/ha.

2. Afati mé i pérshtatshém i mbjelljes pér zonén e
ulét bregdetare éshté 1-20 shkurt (voné né
dimér) ndérsa pér zonén malore 25 mars deri mé

10 prill. Mbjelljet, voné né vjeshté,herét né dimér
dhe herét né pranveré pér zonén e ulét
bregdetare nuk jané efektive sepse,ndérsa né
rastin e paré merret mé shumé masé vegjetative
né dém té prodhimit,né rastin e dyté, jo vetém
masa vegjetative por edhe prodhimi kokérr jané
mé té ulét sepse kufizohen nga mungesa e
lagéshtisé dhe rritja e temperaturave ajrore.
3.Sasia mé e pérshtatshme e farés pér mbijellje
éshté 80 - 100 kg/ha me distancé midis rreshtave
15 ; 30 cm dhe dendési té biméve 300 - 400 bimé
/m”.
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PERMBLEDHIJE

Shtimi i prodhimit dhe cilésia e kokrrés pércaktohen nga bashkéveprimi i faktoréve gjenotip x mjedis. Gruri (Triticum
aestivum L.) éshté i ndjeshém ndaj temperaturave té larta dhe thatésirés. Pércaktimi i kultivaréve mé té
érshtatshém éshté problem i réndésishém. Studimi u krye né vitin 2007-2008, né zonat Fushé Krujé, Dibér dhe
Korgé. U béné vlerésime pér kohézgjatjen e fazave fenologjike, treguesit e bimés, té kallirit e té kokrrés. Rezultatet
vértetojné diferenca midis kultivaréve dhe zonave pér tolerancén ndaj streseve té mjedisit. Né zonén e Tiranés
shfaqgi tregues mé té larté Pr22 R58 dhe Caphorn ndérsa né zonén e Dibrés dhe té Korgés kultivarét Orpic, Cesane
dhe Apache. Rezultatet e ulta té disa kultivaréve né zonén e ulét, tregojné se éshté e domosdoshme gé né
programet e pérmirésimit gjenetik té vlerésohet toleranca ndaj streseve abiotike.

Fjalét kyge: bllok i randomizuar, gjenotip, bashkélidhje, stres abiotik

SUMMARY

The increase of production and quality of the grain is determined by the interaction of factors of genotype x
environment. Wheat (Triticum aestivum L.) is sensitive to high temperatures and dry.The identification of the most
appropriate cultivars is an important issue. The study is related to the period 2007-2008, in Fushe Kruja, Dibér and
Korga. We did evaluations on the timing of the fenological phases, plant indicators for the earn and grain. Results
show the difference between cultivars and areas on the tolerance to environment stress. In the area of Tirana higher
indicators of Pr22 R58, Caphorn were shown; in Dibra and Korga area, it was manily Orpic, Cesane and Apache. The
low results of some cultivars in the low coastal area, show that it is a must that in the genetic improvement
programs there should be an evaluation of the tolerance to abyotic stress.

Key words: randomization block, genotype, corelation, abiotic stress.

HYRJE Analiza dhe vlerésimi i faktoréve fushor té

Né vendin toné jané kryer disa studime pér
vlerésimin e kultivaréve té rinj té grurit. Qéllimi i
kryerjes sé kétij studimi ishte té vlerésonte disa
kultivaré té rinj né zonat e kultivimit. Objektivi
ishte té pérfshiheshin né studim kultivarét e
importuar me géllim pérhapjen e tyre né kéto
zona. Megjithése struktura e kultivaréve té grurit
éshté pérmirésuar vazhdimisht me kultivaré té
rinj, rendimenti i grurit ka pésuar |ékundje (6).
Zgjatja e periudhés bimore ka ndikim té
réndésishém né rendimentin e realizuar (8).

prodhimit té grurit pér zonén e Tiranés me géllim
gjetjen e variabilitetit té kultivaréve, vérteton se
gruri ndikohet ndjeshém prej tyre (2). Pér krijimin
e kultivaréve té rinj e té géndrueshém ndaj
streseve abiotike, éshté me réndési njohja e
treguesve fiziologjik té bimés sé grurit né fazat e
ndryshme té zhvillimit (3).Vlerat tregojné lidhje
positive me prodhimin e kokrrés, numrin e
kallézave dhe numrin e kokrrave pér kalléz (1).
Réndésia e kétij studimi ishte pasi duke u bazuar
mbi rezultatet e marra jané béré rekomandime té
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dobishme pér kultivarét mé té pérshtatshém né
zonat kryesore té kultivimit.

MATERIALI DHE METODA

Né sudim u morén 13 kultivaré, nga té cilét 12 me
origjiné té huaj dhe kultivari “Dajti” si standart.
Studimi u krye né tre zona (Fushé Krujé, Dibér
dhe Korgé). Eksperimentet u ngritén sipas
skemave té bllokut té randomizuar, né katér
pérséritje me 40 m’ ose pér ¢do variant 10 m’.
Gjaté vegjetacionit u zbatua teknologjia né
pérputhje me kushtet e zonave ku u ngritén
eksperimentet.Pér ¢do variant u shénuan té
dhénat pér kohézgjatjen e fazave té zhvillimit,
datén e mbjelljes, mbirja, véllazérimi, ngritja,
kallézimi dhe pjekja. Pas fazés sé kallézimit, u bé
matja e biméve dhe né pjekjen e ploté u morén
bimét kampione pér kryerjen e matjeve
biometrike. Nga té dhénat e peshés sé prodhimit
pér ¢do variant si dhe té sipérfages, u pérllogarit
rendimenti i varianteve. U vlerésuan treguesit e
kallirit kryesor si: numri i kallézave, numri i
kokrrave, pesha e kokrréve.Mbéshtetur né
numrin e kokrrave dhe peshén e kallirit kryesor u
pérllogarit pesha e 1,000 kokrrave.Té dhénat u
pérpunuan me metodén e analizés sé variancés,
duke grupuar variantet sipas diferencés mé té
vogél né nivelet 0,01 dhe 0,05.

REZULTATET DHE DISKUTIMI | TYRE

Té dhénat e studimit té kultivaréve té grurit jané
shqyrtuar sipas zonave ku u krye studimi.Né
Fushé Krujé (tab.1), vérejmé se me periudhén
bimore mé té gjaté u paraqitén kultivarét Pr22
R58, Mercato dhe Orpic. Periudhén bimore mé té
shkurtér e patén kultivarét Catalan dhe Apache té
cilét futen né té njéjtin grup me kultivarin Dajti.
Né lidhje me lartésiné e bimés, ndryshimet midis
kultivaréve jané mé té vogla. Shumica e
kultivaréve kishin lartésiné midis vlerave 91 dhe
103 cm. Kultivarét Catalan dhe Caphorn patén
lartésiné e bimés mé té vogél. Té dhénat e
gjatésisé sé kallirit, kané variacion krahasimisht té
dukshém midis kultivaréve. Dallohen kultivarét
Maxyl dhe Renan pérkatésisht me 10.9 dhe 10.1
cm, kurse vlerat mé té uléta kishin Cesane,
Aubusson e Mercato. Né lidhje me numrin e

kallézave né kallirin kryesor vérejmé se 9
kultivaré kané nga 16—18 kalléza, kurse numri mé
i vogél i tyre éshté regjistruar né kultivarin
Mercato me 12 kalléza. Pér numrin e kokrrave né
kallirin kryesor kultivarét nuk kané dallime té
dukshme né kushtet e késaj zone. E njéjta situaté
vérehet edhe pér peshén e kokrrave né kallirin
kryesor.

Tregues i réndésishém pér vlerésimin e njé
kultivari éshté aftésia e tij prodhuese, e shprehur
népérmjet rendimentit gé éshté rezultante e
gjithé treguesve té kallirit (1; 11). Nga té dhénat e
tab.2 vérejmé diferenca té theksuara midis
kultivaréve.Rendimentin mé té larté e ka dhéné
Caphorn me 64.5 kv/ha, gé vértetohet né nivelin
95 % pér kéteé tregues (graf.1).
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Grafiku 1. Rendimenti i kultivaréve té grurit né
Fushé Krujé

Né zonén e Dibrés, kultivarét né studim kané
pasur periudhé bimore mé té gjaté e cila léviz nga
215 deri né 228 dité me njé amplitudé prej 13
dité.Né kété zoné periudha bimore e grurit éshté
krahasimisht mé e gjaté si dhe diferencat midis
kultivaréve jané mé té vogla.Lartésia e bimés né
kété zone léviz né kufijté 75.6-96.5 cm, me njé
amplitudé prej rreth 15 cm.Vlerat e gjatésisé sé
kallirit luhaten midis 8.5 dhe 11.5 cm, me njé
diferencé prej 3 cm. Pér numrin e kallézave, kané
vleré mé té larté prej 20 kalléza 6 kultivaré dhe
numrin mé té vogél me 14 kalléza kultivari
Mercato. Numri i kokrrave né kallirin kryesor léviz
né kufijté 36-58. Numrin mé té madh té kokrrave
e kané kultivarét Catalan, Atlas dhe Maxyl kurse
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numrin mé té vogél té kokrrave e kané Cesane,
Mercato dhe Dajti.

Variantet Periudha bimore/dité Lartési bime/cm Gjateési kalliri/cm
Zonat Fushe Diber Korce Fushe Diber Korce Fushe Diber Korce
Kruje Kruje Kruje
Daijti 182 217 212 99 92.3 100.1 9.8 11 10.6
Azimut 200 223 216 99 90.6 98 8.5 9 9
Catalan 182 224 218 85 78.2 84.1 9.3 10 9.8
Apache 185 226 219 94 91.1 100 9 9.5 9.1
Atlas 212 223 222 93 88.4 96 9.2 10.5 10.2
Renan 200 223 220 100 96.5 101 10.1 11 10.4
Maxyl 196 226 219 91 86.4 94 10.9 11.5 10.6
Aubusson 201 215 217 90 87.3 96 8.3 8.5 8.6
Cesane 201 225 216 96 92.2 102 7.8 8 8
Cophorn 198 224 218 88 81.2 97 9.7 10 9.8
Mercato 211 224 218 96 75.6 86 8.3 8.5 8.6
Orpic 210 226 217 92 93.7 104 9.7 10 9.7
Pr22 R58 213 228 220 103 87.8 103 8.4 8.5 8.5
Variantet | Kalléza/kalli Kokrra/kalli g/kalli
Zonat Fushe Diber Korce Fushe Diber Korce Fushe Diber Korce
Kruje Kruje Kruje
Dajti 18 20 18 38 40 38 1.8 2.0 1.8
Azimut 16 18 16 36 54 46 1.7 2.3 2.1
Catalan 18 20 18 38 58 42 1.9 2.3 2.1
Apache 16 18 16 36 50 44 1.6 2.4 2.1
Atlas 18 20 18 38 58 50 1.7 1.8 1.7
Renan 16 18 16 36 50 42 1.6 1.8 1.7
Maxyl 18 20 18 36 58 48 1.8 2.2 2.0
Aubusson | 14 16 14 34 44 40 1.6 2.0 1.8
Cesane 14 16 14 34 36 34 1.6 2.0 1.8
Cophorn | 18 20 16 38 56 48 1.8 2.4 2.0
Mercato | 12 14 14 34 38 34 1.5 2.1 2.0
Orpic 18 20 18 36 54 46 1.7 2.4 2.1
Pr22 R58 | 16 18 18 36 56 48 1.8 2.2 2.0

Tabela 1. Té dhénat e matjeve biometrike té bimés dhe té kallirit

Me réndési éshté fakti qé pégjithésisht pesha e
kallirit nuk lidhet me numrin e kokrrave. Késhtu,
p.sh., kultivari Atlas ka numrin mé té madh té
kokrréve 58 por peshén mé ré vogél té kallirit me
1.8 gr, ndérkohé qé Cesane ka numrin mé té

vogél té kokrrave por peshén mé té madhe se
Atlas.Né té dhénat e tab.2, vémé re se kultivarét
Apache, Orpic dhe Cesane kané dhéné
rendimentin mé té larté, pérkatésisht 78-79
kv/ha, kurse rendimentin mé té ulét e kané
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dhéné kultivarét Atlas dhe Renan (graf.2).
Rendimentet e marra vértetohen né té dy nivelet
e probailitetit.

Rendimentii grurit né Dibér
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Grafiku 2. Rendimenti i kultivaréve té grurit né

Dibér

Né zonén e Korgés, (tab.1), vihet re se kultivarét
kané periudhén bimore mé té gjaté se né Fushe

Krujé, por né nivele pothuajse té njéjta me ato té
Dibrés. Periudhé mé té gjaté paraqitén Atlas,
Renan dhe Pr22 R58 me nga 220 -222 dité. Pér
lartésiné e bimés, variacioni éshté i dukshém
midis kultivaréve dhe vlerat mé té larté i kané
pasur Orpic, Pr22 R58 dhe Cesane. Pér gjatésiné e
kallirit jané dalluar kultivarét Maxyl, Renan dhe
Atlas me 10,6-10.2cm, ndérsa numri i kallézave
léviz né vlerat 14-18 kalléza pér kalli.Pér numrin
e kokrrave né kalli ka variacion té dukshém midis
kultivaréve dhe numri i tyre léviz né kufijté 34-50
kokrra dhe pesha e 1,000 kokrrave 2.0-2.1 gr.
Nga té dhénat e rendimentit té kultivaréve né
zonén e Korgés del se Cesane dhe Orpic kané
dhéné rendimentin mé té larté, pérkatésisht
68.75 kv/ha dhe 66.5 kv/ha.Edhe kultivarét e
tjeré tejkalojné né meényré té ndjeshme kultivarin
Daijti (graf.3).

Variantet Fushe Kruje Diber Korge

Rend.mes klasa Rend.mes klasa Rend.mes klasa
Dajti 41.75 eg 56.3 jm 51.50 de
Azimut 53.75 cd 733 cd 62.00 b
Catalan 49.00 de 71.0 de 63.25 b
Apache 53.75 cd 79.0 a 64.75 ab
Atlas 47.75 de 51.7 Ip 52.50 de
Renan 43.75 ef 54.3 kn 51.50 de
Maxyl 60.50 ab 72.0 cd 61.50 b
Aubusson 54.00 62.0 hj 57.25 cd
Cesane 59.00 78.0 a 68.75
Caphorn 64.50 a 75.3 bc 62.25
Mercato 54.50 C 64.7 gi 58.50 c
Orpic 51.75 cd 78.6 a 66.50 a
Pr22 R58 62.25 a 76.7 ab 60.50 bc
D 0,01 5.1 2,37 4,7
D 0,05 3.8 1,76 3,5

Tabela 2. Rendimenti né kv/ha, 2008

Mbi bashkélidhjen e tipareve

Nga pérllogaritja e koeficientit té korelacionit,
vérehet se ka bashkélidhje midis tipareve té
ndryshme por kjo bashkélidhje éshté né vartési

532

edhe té kushteve té mjedisit (9). Né Fushé Krujé
(tab.3) kemi bashkélidhje té forta midis numrit té
kallézave dhe gjatésisé sé kallirit, numrit té
kokrrave me gjatésiné e kallirit dhe me numrin e
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kallézave, peshés sé kallirit me numrin e kallézave
dhe me numrin e kokrrave, si dhe peshén e 1000
kokrrave me peshén e kallirit.

Rendimenti i grurit né Korgé
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Grafiku 3. Rendimenti i kultivaréve té grurit né
Korgé

Né Dibér (tab.4) ka bashkélidhje midis numrit té
kallézave dhe gjatésisé sé kallirit, numrit té
kokrrave me numrin e kallézave dhe rendimenti
me peshén e kallirit.

Né Korgé (tab.5) vihen re korelacione midis
numrit té kallézave dhe gjatésisé sé kallirit, numri
i kokrrave me numrin e kallézave dhe midis
rendimetit dhe peshés sé kallirit.

Lartési Gjatési Kalléza Kokrra g/kalli g/1000
bime/ kalliri/cm | /kalli /kalli kokrra
cm cm
Gjatési kalliri (cm) | -0.24
Kalléza/kalli -0.3 0.73**
Kokrra/kalli -0.24 0.55%* 0.87**
g/kalli -0.29 0.46 0.80** 0.76**
g/1000 kokrra -0.21 0.18 0.41 0.22 0.80**
Rendimenti -0.15 -0.22 -0.17 -0.29 0.08 0.39
Tabela 3. Korrelacioni midis tipareve té kultivaréve né Fushé Krujé
Periudha | Lartési Gjatési Kalléza Kokrra g/kalli g/1000
bimore bime/cm | kalliri/cm | /kalli /kalli kokrra
Lartési bime (cm) -0.07
Gjatési kalliri (cm) -0.05 0.21
Kalléza/kalli 0.12 0.19 0.76**
Kokrra/kalli 0.42 -0.08 0.45 0.71%*
g/kalli 0.44 -0.27 -0.13 0.24 0.35
g/1000 kokrra -0.15 -0.13 -0.56 -0.62 -0.85 0.18
Rendimenti 0.62* -0.09 -0.41 -0.02 0.15 0.83** 0.33

Tabela 4. Korrelacioni midis tipareve té kultivaréve né Dibér
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Periudha Lartési Gjatési Kalléza Kokrra g/kalli | g/1000
bimore bime/cm | kalliri/cm | /kalli /kalli kokrra
Lartési bime (cm) | -0.12
Gjatési kalliri (cm) | 0.05 -0.06
Kalléza/kalli 0.14 0.1 0.67*
Kokrra/kalli 0.54 0.22 0.42 0.65*
g/kalli -0.07 -0.22 -0.18 0.18 0.23
g/1000 kokrra -0.5 -0.38 -0.53 -0.53 -0.83 0.34
Rendimenti -0.08 0.07 -0.52 -0.16 -0.03 0.67* | 0.41

Tabela 5. Korrelacioni midis tipareve té kultivaréve né Korgé

Rendimenti sipas pikave
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SUMMARY

We prove a related fixed point theorem for 4 mappings in 4 metric spaces using an implicit relation. This result
extends, generalizes and unifies several of well-known fixed point theorems for contractive-type mappings on metric
spaces. Two examples are obtained to illustrate the theorem. One of the conditions of the theorems is the
continuity of three from four mappings. A counterexample shows that this condition is necessary. The extending of
the well-known results for one, two and three metric spaces to four metric spaces and their generalization has been
obtained by using the implicit relation. Corollaries of our theorem are considered. From each form of implicit
relation is taken a respective corollary. In our theorem, the continuity of all mappings except one is necessary. The
investigation of these results in case of an arbitrary number of m mappings to m complete metric spaces is an open
problem for future consideration.

Key words: Cauchy sequence, complete metric space, fixed point, implicit relation.

1. INTRODUCTION paper, we will prove a new fixed point theorem
Many authors [1], [2], [4], [9] etc. have proved for four mappings on four metric spaces, three of
fixed point theorems on metric spaces for mappings must be continuous.

mappings satisfying implicit relation. In this In [6], the following theorem is proved.

Theorem 1.1( Jain et al [6] ) Let (X,d),(Y,p) and (Z,0) be complete metric spaces. If T is a

continuous mapping of X into Y, S is a continuous mapping of Y into Z and R isa mapping of Z into
X satisfying the inequalities

A R5Tx, F5Tx" aroar {dix, ), di BSTx), dix, BSTxp T, Tr ), ol 5Tx, 5Tx "}

<
MTRSy TRSY) = cmax{p(x 5'), p(3 TR33), p(y, TRSY)o(53,5 ), d RSy RS ¥) )
o(STRz,5TRz) £ cmax{o(z,z),0(zSTRz),o(z, STRz,d(Rz, Re'), i TRz, TR}

forall x,x"eX;y,y’eYandz,z' €Z where 0<c<1.Then RST has a unique fixed point u in X, TRS has

a unique fixed point v in Y and STR has a unique fixed point w in Z . Further,
Tu=v,Sv=wandRw =u.

2. MAIN RESULTS
Firstly, we consider a new class of implicit relations which will give a more general character to the
main Theorem 2.6.
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LetR, =[0,4+w0). We denote by @ the set of all functions with 7 variables ¢:R] —R satisfying the
properties:
(a). ¢ isupper semi-continuous in each coordinate variable tq,t,,...t;

(b). If olu,v,v,u,vqi,v,,v3)<0 or ¢(u,v,u,v,v{,v,,v3)<0 or
¢(u,u,v,v,vq1,v,,v3)<0 forall u,v,vq,v,,v3 20, then there exists a real
constant 0<c<1 such thatu<cmax{v,vq,v,,v3}.

Every such function will be called a ®- -function with constant c.

Example 2.1 The function @(ty,t,,...t7) =t} —cmax{t5,t5,...t5}, where 0<c<1 andp=>0,is @;-
function with constant c.
Proof. (a) is clear since @ is continuous. Suppose that u,v,v4,v,,v; =20 and then

o(u,v,v,u,vq,vy,v7) =uP —cmax{vP vP,uP Vi vh vEY =
=uP —cmax{u®,vP,v§,vh,vE1 <0
If uP =max{vP,v§,v5,vE}, thenuP <cmax{uP,vP,v{,v5,vB}=cuP <uP, a contradiction. Therefore,
uP <cmax{vP,v§,v8,vE} andso u<ci max{v,vq,v,,v3}
where cq =Rlc <1. Similarly, if ¢(u,v,u,v,vq,v,,v3)<0 or ¢(u,u,v,v,vq{,v,,v3)<0, then

u<cymax{v,vq,v,,v3}.

The proof of (b) is completed.

Example 2.2 The function @(ty,t, ,....t7) =t; —(ayth +asth+...+ a7t§)%, where p>0

7 7
and0<a;, X a; <1, i=2,3,...7,is @5 -function with constant c= X 3a;
i=2 i=2

Proof: (a) is clear since @ is continuous. Suppose that u,v,vq,v,,v3 20and then

1,
ou,v,v,u,v, vy, v3) =u—(ayvP +azvP +asuP +agvh +agvh +a7v§)4 <0
If u® >max{vP,v},v5,vE}, then

p p

u<(avP +azvP+auP +asvh +agvh +a7v§)% <(ayuP +aguP +asuP +aguP +aguP +a7u”)% =
=[(a; +a3+ay +ag +ag +a7)up]% =(ay +a3 +...+a7)%u:cu<u ,
a contradiction, where c=(a, +az +...+ a7)% <1. Therefore,
u<fay +...+ a7)max{vp,v‘1),vg,v§}]% =cmax{v,v,,V,,v3}. Similarly, if ¢(u,v,u,v,v4,v,,v3)<0 or

¢(u,u,v,v,v1,V,,v3) <0, then u<cymax{v,v,,v,,v3}. The proof of (b) is completed.
We denote by - ¢ the set of all continuous functions with 6 variables f:R?r —R
satisfying the properties:

(a’). f is non decreasing in respect with each variable.
(b’). ft,t,...0)<t teR,
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Every such function will be called a * ¢ -function
Denote lg ={1,2,...6}. Some examples of * ¢ -function are as follows:
1. f(tl,tz ,...,ts) = max{tl,tz,...,t6}
2. f(ty, ty .. tg) =[max{tit; :i,j e lg}1?
3. f(tl,tz yoe ,te) = [max{t1t2 ,t2t3,. . ,tsts}]%
8. f(ty,ty,...te) =[max{t? 8, 2} ,p>0
6
5. f(ty,ty ... tg) =(arth +a2tg+...+a6t2)% ,where p>0 and 0<a;, Ya; <1
i=1

The proof is done for the example 5 :
(a’) Itis obvious that the function fis non decreasing in respect with each variable

(b") We have: f(t,t,...1) =(at? +ayt? +..+agt?)? =[(a; +ay +...+agt*]* =

=(a; +a, +...+a6)%t <t,teR, . The proof of (b’) is completed.
The following relationship between - g -functions and @ -functions holds:

Lemma 2.3 [ffe* g and 0<c<1, then the function ¢t} t,,..t;)=t; =cf(ty,t3,..t5,t7) is @5 -function
with constant ¢
Proof. (a) is clear since ¢ is continuous. Suppose that u,v,vq,v,,v3 =0 and then

(p(ulvlvlulvllV21v3):u_Cf(vlvlulvllVZIv3)So (*)
We have u<max{v,vq,v,,v3} since in contrary, ( if u>max{v,vq,v,,v3}), by using the properties of f
we get: f(v,v,u,v{,v,,v3)<f(uu,...u)<u and by (*) it follows u<cu<u, a contradiction. Therefore,
after replacing the coordinates of the point (v,v,u,vq,v,,v3) by max{v,v;,v,,v3} and using the

properties of f we get u<cmax{v,vq,v,,v3}. Similarly, if ou,v,u,v,vq,v;,v3)<0 or

¢(u,u,v,v,v1,V,,v3) <0, then u<cmax{v,v,,v,,v3}. The proof of (b) is completed.

The above lemma gives us the possibility to establish other functions of type @ :

Example 2.4 ¢(tq,t;,...,t7) =t —c[max{t,t3,t3t, ,...,t5t7}]}/2 , where 0<c<1.

ty +tz3 ...ty

Example 2.5 (p(tl,tz,...t7)=t1—c ,Where 0<c<1 etc.

Now, we prove the following theorem for m mappings on m metric spaces using an implicit relation.

Theorem 2.6 Let (X,d),(Y,p), (Z,0) and (W,7) be complete metric spaces and
T:X>Y,S:Y—>ZR:Z—>WandQ:W—X be maps, at least three from which are continuous. If the following
inequalities are satisfied:
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il QRSTx, QRSTxN, dx, x5, d(x, QRET, (%", QRSTx", <0
LA Ty, Tef, o 8T, ST, o BT, RSTx" B @
%[P(TQR@,TQR@?&@J% AFTERF), oy, TERIFD. ) @
(A, A, TCRS, Ry, (D REy, (R -
o ST ORe, STUREN, oz, 20, oz, STOR:), oi(=z", ST RN, <0 3
P e, e, d(QFe, ORe', A(TQRe, TORE) B
[':(R.STQW RETOW", Tiw, w', vlw, ST oW, T0w), RS‘TQWD]E @
(G, w'), @ TCw, T, (ST Ow, STOW)

forall x,x" eX;y,y’ €Y;z,2’ €Zand w,w' € W where ¢1,9,,03,04 €P7, then QRST has a unique fixed
point a inX, TQRS has a unique fixed point § inY, STQR has a unique fixed point y in Z and RSTQ
has a unique fixed point & in W. Further, Taa=[3,SB=v,Ry=3and Qd=a.
Proof. Let x5 €X be an arbitrary point. We define the sequences (x,),(y,).(z5)and (w,) in X,Y,Z

and W respectively as follows:

=(QRST)"Xq,Yn = TXp_1,2Zn =SYn, Wy, =Rz,,neN
We prove that (x,),(y,),(z,) and (w,) ere Cauchy sequences.
Denote

dn =X, Xn41),Pn = PYnsYne1) On =0(20,2011), Th =W, Why1),nEN
We will assume that X, #Xp11, Yn # Yne1s Zn #Zne1 and wy, # w4 for all n, otherwise if x,, =x,,,1 for
some n, then Y,,1 =Yni2,Zn+1 =Zns2 and Wy, 1 =W, , we can take o =x,,B=Ypi1,Y =Zn41,0=Wpig -
By the inequality (2), for y=y,,_; and y'=y,, we get:
[pf{T QRSY ny, TOREY 1), PFc1s T P 1, TOREY o 1), pEFn,TQRS:»rn)]
O3 g1 5 Fn s TREY 1, By ), QRS ), QRSy )
_ [F(:Jn, Frals FCFue1» Pl Pt Foude FF e m),] _
2 O[Ty - T e T Wl 5.3,

=Pa (F‘n: FPr=1»Fu-1:FPn: “n-1> Tn-1- lﬂ?t'l.—l:l =0

And from (b), we have p, < cmax{p,_1,0-1,Tn-1,9dn—1} OF
Pn < cmax{dy1,Pn-1,0n1,Tn-1} (5)
We have denoted by c=max{cq,c;,c3,c4} where c;is the constant of @, -function ¢;,i=1,2,3,4.
By (3) for z=z,,_; and z'=z, we get:
o(STQRz,_1,STQRz,),0(z,,_1,2),0(z,_1,STQRz,,_1),0(z,,,STQRzZ,,),

?3| (Re,._y,Re,.),d(QR2,_1,QRz,),p(TQRZ,_;, TQRZ,)

(G(an2n+1)10(zn1lzn)10(zn1:Zn)10(znrzn+1)1]

T(Wn—lan)ld(xn—lrxn)fp(ynlyn+1)

= (P3(Gnrcn—llcnflrcnltn—lldnflrpn)g 0

And from (b), we have o, <cmax{c,,_1,Th_1,d-1,Pn}
By this inequality and by (5) it follows
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o, <cmax{dn_1,Pn-1,0n-1,Tn-1} (6)
By (4) for w=w,_; and w'=w,, we get:
T(RSTQW,,_1 ,RSTQW,,), T(Wp,_1, W), T(Wh_1,RSTQW,_1 ), T(W,,, RSTQW, ),
4| daw,_;,Qw,),p(Taw,,_1,TQw,),5(STQw,_1,5TQw,) N
[T(Wn ’ Wn+1 )I T(Wn—l an )l T(anl ’ Wn )r T(Wn rWn+1 ):J _
4 =
d(Xn—1,%n)PYn,¥Yn+1),6(zn,2n41)
:(P4('l7n'Tn—l'Tn—llTn'dn—llpnlcn)S 0
And from (b), we have 1, <cmax{t,_1,dn_1,Pn,Cn}
By this inequality and by (5) and (6) it follows
Th < Cmax{dn—lipn—l'Gn—llTn—l} (7)
In similar way, by (1) for x=x,,_; and x'=x,, we get:
dn < Cmax{dn—lIpn—llGn—l'Tn—l} (8)
By the inequalities (5), (6), (7) and (8), using the mathematical induction, we get:
-1 -1
dix,  x,,0 = e 1 o) P, o), TR, B, W, Wyl = ™
-1 ~1
F(Fn! Yn+1:| ':n T { d(x 1= X jjs F‘:Yls Yﬂj: G(zls zjjs TI:W]_, Wjj} = ':n 1
-1 —
o Tl i s { Ay, %40, PV Vol OUE 2o ), TUW, Wol) = |
-1 -
T'[:Wn= .l":';":|:1.+l:~I = cn A { d(x 1% 3:': F(Fl: Yﬂ:‘: 'j[:zh Zg:l, T’(W 1 WE:I} = L_:I'I. 11
where |=max{d(xq,X,),ply1,Y2),0(z1,23),T(wq, W5 )}
Thus the sequences (x,),(y,),(z,)and (w,) are Cauchy sequences. Since the metric spaces

(X,d),(Y,p),(2,0) and (w,t) are complete metric spaces we have:

1A

14,

o[z

lim x, =aeX, limy,=BeY, I|mz =yeZ limw,=0eW.
n—00 n—o0 n—o0

Now suppose that T, S, R are continuous mappings, we have.
lim Tx, = I|m yn =Ta=.

n—o0

lim Sy, = I|m z,=>SP=y. (9)
n—o0 n—

lim Rz,, = I|m w, =Ry =30.

n—ao0 n—0

Later we will show that Qd=a.
To prove that a. is a fixed point of QRST.
Using the inequality (1), for x=0a and x'=x,,_1 , we obtain:
{d(QRST o, X 0, di, g0, dio, QRST e, dx, . an ]
T, Tay ,o0EaTe, 3Tx ), wRET e, B3Tx )
Letting n tend to infinity and using (a) and the continuality of T, S, R we have
d(QRSTa,a),d(at, o), d(o, QRS Tar), d(at, au),

1 [p(Ta Ta),o(STo, STat), T(RSTo,RSTar) J

= @ (d(QRSTa, ),0,d(ct, QRS Tt),0,0,0,0) < O
and from (b), we have: d(QRSTa, o) <cmax{0,0,0,0}=0
Thus d(QRSTa, ) =0 and so a is a fixed point of QRST
We now have
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TQRSB=T(QRSTa) =Ta=f
STQRy =S(TQRSP)=SP=y
RSTQS =R(STQRy) =Ry =8
Hence B3,y,d are fixed points of TQRS, STQR,RSTQ respectively

We now prove the uniqueness of the fixed point o .
Suppose that QRST has a second fixed pointa'#a . Using the inequality (1) for x=aandx'=a' we

have:
d(QRSTa,QRSTa'),d(ar, '), d(o, QRS Tar), d(at',QRSTa'), B
P1| o(Tor, Tr'), o(STat, STer'), 1(RS T, RS Ter') B
=4 (d(a, '), d(ar,@"),0,0,p(Tar, Ta'), (STt STat'), (RS Tar,RSTal') ) < O

And from (b), we have:
d(a, ') < cmax{p(Ta, Ta'),o(STar, STa'), t(RSTat,RSTa') } (10)

In similar way, applying the inequality (2) for y=Ta and y'=Ta', by the property (b) of ¢, and taking in
consideration (10) we obtain:

p(To, Ta') < cmax{o(STat, STa'), t(RSTar, RS Tl )} (11)
Similarly, applying the inequality (3) for z=STa. and z'=STa!', we have
o(STo, ST ) < ct(RSTa,RST') (12)

Applying the inequality (4), for w=RSTa. , w'=RSTa' and using the property (b) of ¢, and these
inequalities (10),(11),(12), we now have

7(RSTo,RSTar') < ct(RSToL, RS Tar')

and so

7(RSTo,RSTar')=0 (13)

Returning back and using (13),(12),(11) we get: d(oc,a'): 0

And so, ao=a', then the uniqueness of o is proved. In the same way it can be proved the uniqueness of
B,yandd.

We finally prove that also we have Qd = a . To do this, note that
Q0 =Q(RSTQY) =QRST(QY)
and so, Q9 is a fixed point of QRST. Since a is the unique fixed point, it follows that Qd = . This
completes the proof of the theorem.
3. Corollaries
The next corollary follows from theorem 2.6 in the case
©;i(ty,ty,t3,t4,t5,t6,t7) = t1 —¢filty, 13,14, 15,15, t7), where f, e+ ¢ fori=1,2,3,4.

Corollary 3.1  Let(X,d),(Y,p),(Z,0)and (W,1) be complete metric spaces and
T:X—Y,S:Y—>ZR:Z—>WandQ:W—X be maps, at least three from which are continuous. If the following
inequalities are satisfied:
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i QRSTx, GRSTxN S f1d(x, xh, dix, GRS, d( x", JRSTxN,

ATx Trh, e 5Tx, ST N, o RATx, RATx N}
ATORS TORS < faf aly. p"), oy, TORY), o(p  TURS ",

ol S, F 0, v RSy, RSpY, A(Q RSy, DRSO}
o (STORe, STOR2N £ filo(z, 20, o (2, STOR), o2, STO R,

«(Fz, Fe', d(QRe, ORe"), AT O Re, TO R}
TLRSTOw, RATOw 1 2 fof viw, wh, olw, RET O, riw’, RST 5w,

d(Qw, 0w, o T Cw, TOw, & (5T 0w, STOw ) |

for all x,x"eX;y,y'€Y;z,2’€Zand w,w'eW where f,f,f3,f, €*¢, then QRST has a unique fixed point
o inX, TQRS has a unique fixed point B inY, STQR has a unique fixed point y in Z and RSTQ hasa
unique fixed point & in W. Further, Taa=f3,SB=v,Ry=0and Q6 =a.

The next corollary follows from theorem 2.6 in the case
¢i(t1,t2,t3,t4,t5,t6,t7) =t —¢;max{t,,t3,t,,t5,tg,t7}, fori=1,2,3,4.

Corollary 3.2 Let(X,d),(Y,p),(Z,c)and (W,1) be complete metric spaces and
T:X—Y,S:Y>ZR:Z—>WandQ:W—X be maps, at least three from which are continuous. If the following
inequalities are satisfied:

di QRSTx, QRSTxY £ o maz {40 x, x0, d( », QRSTH, d( x", O RITxh,

ATy Txf, o 5Ty, ST, o(RETx, RETxN) 1N
A(TORSy, TORSp) £ cgman{ a(y, 7 ), @y, TR, oy TQRY),

(8, 3y ), 7R, Ry, ( QRS QR ey
o STORz, STORY £ eymax {o (2,20, oz, STERE), oz, STH R,

v(Rz, Rz}, d( Rz, (JRe"), @(T Rz, T{Rz)} (30

TLRSTOW, RATOwW" £ o moax{ o(w, w"), T(w, RSTOW), 1) w', RST 0w,
d( O, Ow'), a(Tw, TOw'), o (STOw, STOw )} (47

forall x,x" eX;y,y’ €Y;z,2’ €eZand w,w’' € W where f;,f,,f3,f, €* 4, then QRST has a unique fixed point
o inX, TQRS has a unique fixed point B inY, STQR has a unique fixed point y in Z and RSTQ hasa
unique fixed point & in W. Further, Taa=f3,SB=7v,Ry=5and Qd=o.

Corollary 3.3 From the corollary 3.2 we obtain the theorem 1.1 ( Jain et al [6] ).
Proof. The proof follows by Corollary 3.2 in the case W=X,t=d,w=x,w'=x"' and the mapping Q as
the identity mappingin X.

Corollary 3.4 From the corollary 3.3 we obtain the Fisher theorem [3]:

Let (X,d) and (Y,p) are complete metric spaces and T:X—Y, S:Y—>X be two maps, at least one of

them being continuous. If for some c<[0,1) the following inequalities are satisfied:
d(STx,STX) < cmax{d(x,x'),d(x,STx),d(x',STx'), o(Tx, Tx')}

p(TSy, TSy‘) <cmax{ p(y, y'), p(y, TSy), p(y‘ , TS\/), d(Sy, Sy‘)}
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for all xxeX;y,y'eY, then ST has a unique fixed point aeX and TS has a unique fixed point pev.

Moreover, Ta =B and. SB=a

Proof. The proof follows by Corollary 3.3 (Theorem 1.1) in the case Z=X,6=d, z=x,z'=x' and the

mapping R as the identity mappingin X.

Corollary 3.5 From the corollary 3.4 we obtain the Rhoades theorem [11]:
Let (X,d) be a complete metric space and T:X — X a self map of X. If for some c<[0,1) we have
d(Tx, Tx') < cmax{d(x,x"),d(x, Tx),d(x', Tx')}

for all x,x'eX, then T has a unique fixed point o in X.

Proof. The proof follows by Corollary 3.4 in the case Y=X,p=d,y=x,y'=x" and the mapping S as the

identity mapping in X ..

Remark: The theorems of Banach, Kannan, Bianchini, Reich follow from Corollary 3.5. For example, the
proof of the Kannan theorem [7] follows from the fact that:

max{d(x,x"),d(x, Tx),d(x', Tx")} > d 5
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SUMMARY

In this paper, we give some fixed point theorems for two, three and generally, for m mappings in m fuzzy metric
spaces, m—2 of mappings must be continuous. These results extend, generalize, unify and fuzzyfy some of well-
known fixed point theorems for contractive-type mappings in metric spaces for example the theorem of Nung, Jain
et al., Popa, Telci and the theorem of Fisher. The extending and generalization of these known results for an

arbitrary number m of fuzzy metric spaces is obtained using implicit relations introduced as follows: Let @, be the
set of continuous functions with m variables:

®: [0,1]m - [0,1], meN with the following properties:

1. @ isno decreasing on ty,t,,...t, variablesand 2. (t,t,...t)>t for Vte[0,1].

After that, we prove our theorem from which a several corollaries follow according as the forms of implicit

function ¢ . A counterexample proves that the continuity of m—2 between m mappings is necessary.

Key words: Cauchy sequence, fixed point, fuzzy metric space, implicit relation.

1. INTRODUCTION AND PRELIMINARIES

Fisher [5] and Popa [12] proved some fixed point
theorems on two metric spaces. Nung [12] and
Jain et al. [8] proved similar results for three
metric spaces. Later, using the implicit relation,
other authors unified and generalized some of
the well-known theorems. So Telci [16] and later
Aliouche and Fisher [1] realized the
generalization for two mappings on two metric
spaces. In this paper, a several known results for
two and three metric spaces are generalized and
extended in two, three and in general in m fuzzy
metric spaces.

The concept of fuzzy sets was introduced initially
by Zadeh [17]. George and Veeramani [6]
modified the concept of fuzzy metric space which
was introduced by Kramosil and Michalek [10]

and defined a Hausdorff topology in this space.
Grabiec [7] extended the well known fixed point
theorems of Banach [2] and Edelstein [4] in fuzzy
metric spaces. In this paper, using a new class of
implicit relations, we prove a theorem as a
corollary of which are taken the fuzzyfication of
theorems: Nung [12], Jain et al [8], Popa [13],
Telci [16], the theorem of Fisher [2] etc.

Firstly, we will give some known definitions and
lemmas.

Definition 2.1. [17] A fuzzy set A in X is a function
with domain X and values in [0,1] .

Definition2.2.[15] A binary operation
*:[0,1]x[0,1] —[0,1] is called a continuous t-
norm ,if ([0,1],%) is an abelian topological monoid
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with the unit 1 such that a*b<c*d whenever
a<c and b<d forall a,b,c,d €[0,1].

Two typical examples of continuous t-norm are
a*b=ab and a*b=min(a,b).

Definition 2.3.[6] The 3-tuple (X,M,*) is called a
fuzzy metric space if X is an arbitrary (non-
empty) set, * is a continuous t-norm and Mis a
fuzzy set on X2 x(0,%) satisfying the following
conditions:
Forall x,y,zeX and t,s>0,
(FM-1) M(x,y,t)>0,
(FM-2) M(x,y,t)=1 ifand only if x=vy,
(FM-3) Mlx,y,t) =My, x,t),
(FM-4) M(x,y,t)=Mly,z,s) <M(x,z,t+s)
(FM-5) M(x,y,): (0,oo)—>[0,1] is continuous.
Example 2.4.[6] Let (X,d) be a metric space.
Define a*b=ab and

kt"
kt" + md(x,y)
Then (X,M,*) is a fuzzy metric space.

M(x,y,t) = Jk,mneR™.

In the above example by taking k=m=n=1 we
t
get M(x,y,t)=————.
t+d(x,y)
We call this fuzzy metric induced by a metric d
the standard fuzzy metric.

Definition2.5[7] Let (X,M,*) be a fuzzy metric
space. Then:

(1) A sequence {xptin X is said to be
convergent to a point xeX (denoted by

lim x,=x) if lim M(x,,,x,t)=1 for all
n—0 n—0

t>0.
(2) A sequence {x,} in X is called a Cauchy

sequence if lim M(xp,,,%,,t)=1forall t>0
n—o0

and p>0.
(3) A fuzzy metric space in which every Cauchy
sequence is convergent is called complete.
Lemma 2.6.[7] For all x,yeX,M(x,y,) is no
decreasing.

Remark 2.7. Throughout this paper, (X,M,*) will

denote the fuzzy metric space in the sense of

Definition 2.3 with the following condition:
(FM-6)  lim M(x,y,t)=1for all x,yeXand

t—0
t>0.
Lemma 2.8.[14] Let (X,M,*) be a fuzzy metric
space. Then Mis a continuous function on
x2 x(0,0).
Lemma 2.9. ([16],[17]) Let {y,} be a sequence in
a fuzzy metric space (X,M,*).If there exist a
number k €(0,1) such that
M(Yni2,Yni1,kt) =2Mlynyq,¥,,t) forall t>0 and
n=1,2,...then {y,} is a Cauchy sequencein X.
Lemma 2.10.[17] If for all x,ye X, t>0 and for a
number ke(0,1), MI(x,ykt)>M(x,y,t), then
X=Y.

3. IMPLICIT RELATIONS
Let @, be the set of continuous functions

with mvariables:
¢:[01]" > [0,1],meN

with the following properties:
3.a. ¢ isnodecreasingon tq,t,,...t,, variables
and
3.b. gt t,...t) >t for Vte[0,1].

We denotel,, ={1,2,...m}. The following
functions satisfy the above properties:
Example 3.1. ¢(tq,ty,...t) =min{ty,ty, ...t} .
Example 3.2.

oy
Olty,t,. - tm) =[min{tit; i, jeln172.

Example

3.3.0(ty,ty, - tm) =[min{tp,t‘2’,...,tpm}]% .
Example 3.4. ¢(ty,t,,...ty) =1 *ty *. okt
where * isa t-norm such that t*t>t asitisthe
case a*b=min{a,b}.

For m=5 we can give these examples:

Example 3.5. ¢(tq,t;,t3,t4,t5)=t;, i€ls.
Example 3.6. (p(tl,tz,t3,t4,t5):min{ti,tj},

i,j€|5.
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Example 3.7. ¢(t,t5,t3,t4,t5) =min{t;, t;, t, }, T:X—Y,S:Y—>X two maps which satisfy the
ijkels. conditions:
My (Sy,STxkt) > ¢y (M, [y, Tx, 1), My (x, Sy, t), My (x, ST, 1))
4. MAIN RESULTS My (Tx, TSy, kt) 2 @5 (My (x, Sy, t), My (y, Tx, t), My y, TSy, 1)) for
Firstly, we give the main theorem for m=2 all xeX,yeY,t>0 where ke(0,1) and
and m=3 and then we give the theorem for m ¢©1,p, € D3 . Then ST has a unique fixed point

fuzzy metric spaces. oeX and TS has a unique fixed point

B eY .Moreover, Ta=f and SB=a.
Theorem 4.1 Let (X,Mq,*;) and (Y,M,,*,) be

two complete fuzzy metric spaces and

Theorem 4.2 Let (X,Mq,*41), (Y,M,,*,) , (Z,M3,%3) be three complete fuzzy metric

spaces, T:X—Y,S:Y—>Zand R:Z— X three maps satisfying
My (RSy,RSTx,kt) = 4 (M, (y, Tx, t),M3(Sy, STx, t),M; (x,RSy, t),M4 (x,RSTx, t)) (1)
M, (TRz, TRSy, kt) > @, (M5(z,Sy, t),M; (Rz,RSy, t), M, (y, TRz, t), M, (y, TRSy, t)) (2)
M3 (STx,STRz,kt) = @3 (M4 (x,Rz,t),M, (Tx, TRz, t),M3(z,5Tx,t),M3(z,STRz,t)) (3)

forall xeX,yeY,zeZ,t>0 where ke(0,1) and ¢1,¢,,93 €D, . If one of the maps T,S,R is
continuous, then RST has a unique fixed point oo € X, TRS has a unique fixed point B €Y and STR has a
unique fixed point y €Z .Moreover, Ta=3,SB=v and Ry=qa..

Proof. Let xq be a arbitrary point in X .Construct the sequences {x,},{y,},{z,} in X, Y and Z,
respectively , as follows:
Xn =(RST)"Xg , Yn=TXp_1 , Zn=Syn, neN.
We will show that, {x,}, {y,}and {z,} are Cauchy sequences.
Denote:
dn ()= Ml (anxn+1ft)
pn(t):MZ(ynlyn+l't)
Onp (t)= M3 (anzn+1lt)
Apply (2) with z=z,,_; and y=vy,,.
Pn(kt) =My (yn,Yni1,kt) =My (TRz,, 1, TRSy, kt)
Then: 2 @2(M3(zn_1,25,1),M1 (Xp_1,Xn, 1), M2 (Y, Y, 1 M2 (Y, Vg s 1) (4)
= @z(0n_1(t),dn_1(t),1,pn(t)

We prove, first, that p,(t) > min{c,_; (t),d_1 (t)}, ¥YneN.
Suppose that p,(t) <min{c,_4(t),d,_1(t)} for some neN.Using properties 3.a and 3.b of ¢, , we have
Pn(kt) = 02 (Pn (1), pn (L), Pn (1), pr(t)) = Py (t)
or
My (Yn,Ynr1, K0 2 My (Y, Vi, t)
Now, from Lemma 2.10 it follows that y, =y,q and p,(t)=M,(y,,yn+1,t)=1. So, we get
1=p,(t) <min{c,_1(t),d,_1 ()} . A contradiction! Remember that 5,,_; (t),d,_1(t) € [0,1] . Hence,
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Pn(t)=min{c,_4 (t),d,_1 ()}, YneN (5)
Next, from (4) , after the application of 3.a and 3.b,we find
Ppkt) =min{c,_4 (t),d,_1(t)}, VneN (6)

In a similar way, using (3) and (5), we have
Ty (k) = Mlazy, 2y 4 k) = My (53Tx o, 5TRz k)

z mEMIKXn—1= Tye tl M2 [:Y:n’ Mr4l» tl M3E3n= In- tl M3[:zn= T+l t’j:l
= @3y (8, Py (01, oy (1) 2 min{ oy (), dy g (8]

Thus,
opkt)=min{c,_1(t),d,_1(t)}, VYneN (7)
Analogously, applying (1), we find
oy () = M (e, 1. Bb) = MRSy g BTy, et

z qJIEMEI:E'rn= Viels t’j’ Ml[:zm Ep+l tl III"III[::'CJ:V Lyo t’l Ml[:x:w Erel- t)j

= @1l Pnit), ox (8.1, dy () 2 mind py, (1), 0y (81} 2 min{ oy, (1), dy (1)}
So,

d,(kt)=min{c,_1(t),d,1(t)} , VneN (8)

t
Applying (8) and (7), considering as t the numberE, we obtain

dn—l(t) n 1(k )>m|n{cn 2( ) n— 2( )}
and

On-1(8)= 0 1) 2minfon o)y 26}
By induction we have

(k8 2 min{oi 4 (8)dy 1 (0} Zmin{n o)y o6} =...2

. t t
me{cl(kn__z)’dl(kn__z)}
or

d(t)>m|n{c51(k )dl( )} VneN.

In the same way
t

knfl

)}

pn(t)Zmin{Gl(kn%l),dl(

and

. t t
o,(t) = mm{cl(kn_—l)'dl(kn_—l)} :

Thus, for YneN,t>0 we have

)}

t
M (X, X412, B = mMin{M3(z4,2,, = ) M (x1,X5,—— =

t t
Ma(Yn,Ynea,t )>mln{M3(21,22,k - )Ml(xl,XZ,k — )}
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. t t
Ms(z,,Zn41,1) = mln{Mg(lezz,F),Ml(xllxz,wj)}

t
But Iim — =™ because k (0,1) and applying (FM-6) we get

n—oo kN~
lim ()= lim Ms(zy,2y,——)=1
N—00 kn—l N—sc0 kn—l
and
lim dy (——) = lim My (xq,Xp,——) =1
nowo k"1 noew k1
Consequently,

lim My (X, X1, 1) = M My (Y, Vg1, 1) = lim Ms(z,,24,t) =1.
N—0 N—a0 N—a0

Now, for all n and p, we use the Definition 2.3, (FM-4) obtaining

t t
M1 (Xn, Xpip, 1) 2 Ml(XnIXn+er) * Ml(xn+1lxn+2'g) *.. 4 My (X ip-1,Xn4p, 1)

p

When n tends to infinity, we have

lim My (Xpap,Xn,t) > 1%1%, *1

oo 1( n+p’~n ) > 5
Concluding that, lim M (xp . X, t)=1.

n—o0

This shows that {x,} is a Cauchy sequence in X . We can show in the same way that {y,} and{z,}, are
also Cauchy sequences in Y andZ, respectively. That is,

lim x, =aeX, limy,=BeY, limz,=yeZ.
n—a0 n—o0 n—o0

Suppose that S is continuous. Then, since z,, =Sy, taking the limit we have SB=vy (9)
Applying (1) we get
My (RSB, Xp41,kt) =My (RSB,RSTx,,,kt) =
2 @1(Ma(B,Yn41, 1, M3(SB, 241, 1), My (X RSB, 1), My (X, X141, 1)
Now, when n tends to infinity, using (9) we have
M, (RSB, o, kt) = @4 (1,1,M4 (o,RSB, 1),1)) = M4 (o, RSB, t)
This means (Lemma 2.10) that RSB=a (20)
And from (9) we get
Ry=a (11)
Using (10) and (2), we obtain
M (T, 40, k) = Mo (TES R, TRy, k)
2 (M3 (3R, Sy, ), MCRS By, £, Mo (g, T, ), Maly,, ¥, t
Letting n tend to infinity we take
M, (Toy, B,kt) = @5 (1,1,M, (B, Tar, 1),1) = My (Ta, B, 1) .
Thus, Ta =3 (12)
Next, from (9),(11) and (12), we have
TRSB=TRy=Ta=,
STRy=STa=SB=vy,
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RSTa=RSB=Ry=a.
So, a is a fixed point for RST, 3 is a fixed point for TRS and y is a fixed point for STR.
To prove the uniqueness, we suppose that o' is another fixed point of RST .Applying (1) for y=Ta
andx=o0a', we have
e, o bty = M (R8T e, RET o k) 2
Z oy (Mo (Toe, T, £, M5 03T e, 3T o £, Wy (o’ BT o, £, Mo RET e £
= g (040 T, Tae', £, Ma3T e, 3T o, 1), M, o £,10
Applying now 3.a and 3.b for ¢, obtain
M (o, 0, kt) = min{M, (Ta, Ta', t),M3(STa, STa', t)} (13)
Next, from (2) it follows that
Il 4(Ta, Tau', k) = Moy TEST o, TRST o, k) 2
2 gy (W03 T o, 3T o, £, M (RST o, AT o, £, Ml (Toe, TRET o, t), B, (T, T £ 2
= (W5 (BT, 3T e, t), Mlylo, o, 1), Wl To’, T, .1

Thus, we have, M, (Ta, Ta',kt) >min{M;(STa, STo', t), My (o, o', t)} (14)
Now, from (13) and (14) and from the fact that M, (Ta, Ta,t) =M, (Ta, Ta!',kt) ,we have
M (o, 0, kt) = M3(STe, STal', t) (15)

Finally, from (3), it follows that
IIs(8T o, 3T k) = M3TRST o, STRAT o Kty 2
= g (M Coe o £, DL (T, Tow, £, M08 T oef BTo, 1), Mo (3T o L 2T o, 1)
= gz (Mly e, o, £, g (T, T £), M 33T o {3 T e, 1,1
Hence, M3(STa, STa', kt) > min{M; (o, o', t),M, (Ta, Ta', t)} (16)
Again, from (14), (15) and (16) and from the fact that M3(STa, STa', t) > M;3(STa, STa', kt) we have
Bpfe, o bt = Mo (BT e, 3Tt = W5 (3T e, 3Ta kth 2
2 min{ Mo, oo’ £), Ma(Te, Tl )} = Myt To, Ta ) 2
= M0 Tae, Toe, k) = ming W8T e, 3Ta " ), Myla, et} =
= M, 8T, 3Te', )
From the inequalities My (at, o', kt) > M3 (STa, STa, kt) > M3 (ST, STa', 1) it follows that
STa=STa', M3(STa, STa',kt) =1 and M (o, o', kt) > 1.
So,a=a'.
Thus, a is the unique fixed point for RST . In the same way we show that [ is the unique fixed point for
TRS and y the unique fixed point for STR.This completes the proof.

Theorem 4.3 Let (X;,M;,;) be m complete metric spaces and let T;m mappings such that
T X, > Xjq fori=12,..m—1, T, :X,, = X; and from which (m —2) are continuous. If for some
ce(0,1) and @; € @1 the inequalities are satisfied:

W (T, T, Tp%, T, T, T Ty ct)=

m “m-1
> 1[(1"*'11{XhTme-l---T2K2=t]=M1{X1:Tme—1---T1X1=t]=M:4{X2=T1X1:tl J
M3{T2X2,TQT]_X]_,tl...,Mm{Tm_le_g...T3T2X2,Tm_1Tm_2...TgT]_Xl,t]

for all x; eXq andx, €X,
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W, (T T, . T, T,x, T,T,. T,T,x,,ct)=
Tpx,, t M, (. T

. TT,T,

m “m-1-

T, T

ai

CThE,, t], Il 3{X3,T2X2, t],

m-1-

Mz{x
g | M Tz, TTx, th M (T T o Toxy, To T g TyEg. t)

m
Ml{Tme—l'
forall x; €X, and x3 €X3 , in general

Ad, {THT:-: O S SO A S
M, (x5, T,

PR o A ¢

MI+I {f:'-l-l:"'}-l-l? T‘-HTIII,I],...,M' {TM‘—ITM‘—I

T%3, T Ty - Ty, t)

BT Ty Tk )0 (2,77,

T2 Il

H—

(2)

-3 'TlTnTur—l " 'T.I'xl" ct ] 2
o RLT T ) M (5, T t),
- 'f:'-l-l J‘;’-l-lr TM‘—ITM‘—] . "f:'xh r]:

Ml [Tnf:r—l' "f:'-l-lxr ] TnTn—l' "f:'xh I]FM] {Tlf:rfn—l" 'f:'-l-l}'}+1= ETHTM‘—I' ..T‘-x‘-, I]: Tt

M (T T TTTy Tkoa Ty Ty TTT T, 1)

-171- H* -1 R

forall x; €X;, Xjq €X;4q for i=3,...m-1, and

NIm{Tm—le—ﬂ“'TIXPT 1Tpa T TpX

TH—

mTm?

7
" Mg {T]_Xl . T]_ mem, tl, .. Mm—l {T -2 Tm_3 .. .T]_Xl . Tm—i? Tm_3 . 'T]. Tme . t}

{Mm{xm,Tm_lT o Ti ) Mo (o, Tt T _g...Tlexm,tlmltxl,mem,tl]
(m)

forall x; eX; andx,, € X, where ¢; €D, 3 for i=1,2,..m.Then the maps T, Ty_1.. Ty,

T TmTmet T2 oo Tict T - T Tn Tzt T seer Tm1T—2---T1 Ty have unique fixed point

o €Xq, Ay €Xy, .0, 04 €X, ..y Ay € Xy, respectively. Further,

Tioy =04y fori=1,...m-1land T,a,, =0 .

This theorem is proved in the same way as the theorem 4.2.

5. COROLLARIES

Corollary 5.1 From Theorem 4.3 for m=2we
take the Theorem 4.1 which generalizes and
fuzzyfies the Theorems Fisher [5], Popa [13] etc.
Corollary 5.2 If in Corollary 5.1 (theorem 4.1) we
take @1 =@, =pecD3where

olty,ty,t3) =min{ty,t,,t3} we obtain the
theorem which fuzzyfies the Fisher theorem.
(Theorem 1.[5]) for metric spaces.

Corollary 5.3 If in Corollary 5.1 (theorem 4.1) we
take @1 =@, = D3 where

oltq,ty,t3) =[min{t1t2,t1t3,t2t3}]% , we obtain
the fuzzyfication of Popa result (Theorem 1[13])
for metric spaces.

Corollary 5.4 If in Corollary 5.1 (theorem 4.1) we
take @1 =@, =p D3 where

1
olty,ty,t3) = [min{tp,tg,tg}]ﬁ ,p>0,we obtain
a generalization of Corollary 5.2 which is taken
for p=1.
Remark 5.5 We can obtain many other similar
results for different ¢ .
Corollary 5.6 From the Theorem 4.3 for m=3
we take the Theorem 4.2 which generalizes and
fuzzyfies the Theorems Nung [12], Jain et al [8],
Kikina[9], etc.
Corollary 5.7 If in theorem 4.3 we take
P=01 =P =3 €D, where
o(tq,t,t3,t4) =min{ty,t,,t3,t4}, we obtain the
theorem which fuzzyfies the result of Nung [12]
for metric spaces.
Corollary 5.8 If in theorem 4.3 we take

P=01 =0, =93 €D, where
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olty,ty,t5,t4) =[min{tlta,t1t4,t2t3,t2t4}]%, we
take the theorem of Jain, Shrivastava and Fisher
(Theorem 2 [8]).

Corollary 5.9 If

1
cp(tl,tz,tg,t4):[min{tp,tg,tﬁ}]A , we take the

result of Kikina (Theorem 2.1[9], F=0) for the
metric spaces and for

1
(p(tl,tz,t3,t4):[min{tp,tg,tg,tﬁ}]A we take its
generalization.

Remark. As corollaries of these results we can
obtain other propositions determined by the
form of implicit functions.
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SUMMARY

This paper deals with a class of algebraic hypersystems which represent a generalization of semigroups and
hypersemigroups. This class of hypersystems is called ternary semihypergroups. The notion of regularity of different
type of algebraic systems has been introduced, studied and characterized by different authors such as Neumann,
Iseki, Kovacs, Lajos etc. Different authors have studied the notion of regularity in ternary algebraic systems. In this
paper we generalize this notion in ternary semihypergroups and we study some interesting properties of regular
ternary semihypergroups, completely regular ternary semihypergroups, intra-regular ternary semihypergroups and
characterize them by using various hyperideals of ternary semihypergroups.

Key words: ternary semihypergroup, hyperideal, completely-regular, intra-regular, regular, completely-semiprime.

1. INTRODUCTION AND PRELIMINARIES

Ternary algebraic operations were considered in
the 19th century by several mathematicians such
as Cayley [1] who introduced the notion of "cubic
matrix" which in turn was generalized by
Kapranov, et al. in 1990 [5]. Ternary structures
and their generalization, the so-called n-ary
structures, raise certain hopes in view of their
possible applications in physics and other
sciences. The notion of an n-ary group was
introduced in 1928 by W. Do rnte [2] (under
inspiration of Emmy Noether). The idea of
investigations of n-ary algebras, i.e., sets with
one n-ary operation, seems to be going back to
Kasner's lecture [4] in 1904. Different
applications of ternary structures in physics are
described by R. Kerner in [6]. The theory of
ternary algebraic system was introduced by D. H.
Lehmer [8] in 1932. The notion of ternary
semigroups was introduced by S. Banach (cf.
[10]).

Hyperstructure theory was introduced in 1934,
when F. Marty [11] defined hypergroups based
on the notion of hyperoperation, began to
analyze their properties and applied them to

groups. In the following decades and nowadays, a
number of different hyperstructures are widely
studied from the theoretical point of view and for
their applications to many subjects of pure and
applied mathematics by many mathematicians. In
a classical algebraic structure, the composition of
two elements is an element, while in an algebraic
hyperstructure, the composition of two elements
is a set.

The notion of regularity was introduced and
studied by J. von Neumann [12] in 1936. The
notion of regularity of different type of algebraic
systems has been characterized by different
authors such as Iseki, Kovacs, Lajos [3,7,9] etc.
Different authors have studied the notion of
regularity in ternary algebraic systems. In this
paper we generalize the notion of regularity in
ternary semihypergroups and we study some
interesting properties of regular, completely
regular and intra-regular ternary
semihypergroups and characterize them by using
various hyperideals of ternary semihypergroups.
Recall first the basic terms and definitions from
the ternary semihypergroups theory.
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Definition 1.1 A map f:HxHxH —>Q>*(H) is called ternary hyperoperation on the set H, where H is a

nonempty set and (P*(H) =@(H)\ {<J} denotes the set of all nonempty subsets of H.

Definition 1.2 A ternary hypergroupoid is called the pair (H,f) where f is a ternary hyperoperation on
the set H.

If A,B,C are nonempty subsets of H, then we define

f(ABC= U flab,c).
aeA beB,ceC

Definition 1.3 A ternary hypergroupoid (H,f) is called a ternary semihypergroup if Vaq,a;,...a5 €H, we
have f(f(a;,a,,a3),a4,a5)=f(a1,f(a,,a3,a4),a5) =f(a1,a,,f(az,a4,as)) .
Definition 1.4 Let (H,f) be a ternary semihypergroup. Then H is called a ternary hypergroup if
Va,b,ceH, 3x,y,zeH such that c ef(x,a,b)f(a,y,b) ~f(a,b,z).
Definition 1.5 Let (H,f) be a ternary hypergroupoid. Then (H,f) is commutative if Va;,a,,a3 €H and
Vo eS3,f(ag,a5,a3) = f(ac(l) ,35(2) ,ac(3)
Definition 1.6 Let (H,f) be a ternary semihypergroup and T a nonempty subset of H. Then T is called a
ternary subsemihypergroup of H if and only if f(T,T,T)cT.
Definition 1.7 A nonempty subset | of a ternary semihypergroup H is called a left (right, lateral)
hyperideal of H if f(H,H,l) < (f(LH,H) < I, f(H,ILH) <1).

A nonemtpy subset | of a ternary semihypergroup H is called a hyperideal of H if it is a left, right
and lateral hyperideal of H. A nonemtpy subset | of a ternary semihypergroup H is called two-sided
hyperideal of H ifiit is a left and right hyperideal of H. A lateral hyperideal | of a ternary semihyperideal

H is called a proper lateral hyperideal of H if |#H.
Definition 1.8 A left hyperideal | of a ternary semihypergroup H is called idempotent if f(lI,1)=1.

Example 1.9 Let H={a,b,c,d,e,g} and f(x,y,z)=(x*y)*z, VX,y,zeH, where * is defined by the
table:

* | a b c d e g
ala {ab} c {cdt e {e,sg}
b|b b d d g g
c|lc {c,d c {c,d} c {c,d}
d|d d d d d d
e|e {egl c {cdt e {e,s}
g8 g d d g f=4

Then (H,f) is a ternary semihypergroup. Clearly, |y ={c,d}, |, ={c,d,e,g} and H are lateral
hyperideals of H.

Example 1.10 Let H={a,b,c,d,e,g} and f(x,y,z)=(x*y)*z, VX,y,zeH, where * is defined by the
table:

* a b ¢ d e g

a | {b,c} {b,c} {b,c} {b,c} {b,c} {b,c}
b | {a,c} {a,c} {a,c} {a,c} {a,c} {a,c}
c [ {a,b} {a,b} {a,b} {a,b} {a,b} {a,b}
d/ H-d H-d H-d H—-d H—-d H-d
e|lH-e H-e H—-e H—e H—e H-e
g|H-g H-g H-g H—-g H—g H-g

Then (H,f) is a ternary semihypergroup. There is no proper lateral hyperideal of H.
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Example 1.11 Let |H|>4 and f:HxHxH—)Q’*(H), defined as follows:
f(xg,Xg,Xg) = H—{xg,xq}
f(x,y,2) = H—{xq,x2},V(x,y,2) #(xg,Xq,Xg)
and xg #Xq #Xp #Xg. (H,f) isa ternary semihypergroup. It can be seen that H—{xq} and H—{xg,x,}
are proper lateral hyperideals of H.
Example 1.12 Let H={a,b,c} be a set with a ternary hyperoperation f defined as follows:
x for x=y=z,
b for x#y=#z,
f(x,y,z) =
z for x=y,x#z,x#b,
{a,c} for x=y=b,z#b.
It is easy to see that (H,f) is a ternary semihypergroup, and further it is a commutative ternary
hypergroup.
It is clear that due to associative law in ternary semihypergroupH, Vxq,X;,...X5n41 €H and

m,n eZ" with m<n, one may write

f(x0, X2, Xant1) = FXq, oo X Xmi1 X me250-- Xons1) =

= flxq, . S (Xm ) Xma1:Xme2) Xme3:Xmea )+ Xan1)-
Let (H,f) be a ternary semihypergroup. It is clear that the intersection of all lateral hyperideals of a
ternary subsemihypergroup T of H containing a nonempty subset A of T is the lateral hyperideal of H
generated by A.

For every elementacH, the left, right, lateral, two-sided and hyperideal generated by a are
respectively given by

(@), = {a}Uf(H,H,a)

(a)r = {a}uf(a,H,H)

(@), = falUf(H,a,HUf(H,H,a,H,H)

(@), = {a}uUf(H,H,a)Uf(a,HH)Uf(HH,a,H,H)

(a) = {a}uf(H,H,a)Uf(a,H,H)Uf(H,a,H)Uf(H,H,a,H,H)

Definition 1.13 Let (H,f) be a ternary semihypergroup. A proper hyperideal P of H is called prime
hyperideal of H if f(A,B,C)cP implies AcP or BCP or CcP for any three hyperideals A,B,C of H.
Definition 1.14 Let (H,f) be a ternary semihypergroup. A proper hyperideal P of H is said to be strongly
irreducible, if for hyperideals T and K of H, TMKcP impliesthat TP or KcP

Definition 1.15 A proper hyperideal A of a ternary semihypergroup H is called a semiprime hyperideal
of H if f(l,I,)c A implies Ic A for any hyperideal | of H.
Definition 1.16 A proper hyperideal A of a ternary semihypergroup H is called completely semiprime
hyperideal of H if f(x,x,x) C A implies that x€A,VxeA.

Definition 1.17 A subsemihypergroup B of a ternary semihypergroup H is called a bi-hyperideal of H if
f(B,H,B,H,B)=B 2.

2. REGULAR TERNARY SEMIHYPERGROUPS

Definition 2.1 A ternary semihypergroup H is said to be regular if YaeH, Ix €H such that aef(a,x,a).
A ternary semihypergroup H is called regular if all of its elements are regular.
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It is clear that every ternary hypergroup is a regular ternary semihypergroup.

The ternary semihypergroups of the Examples 1.9 and 1.12 are regular ternary semihypergroups.

Lemma 2.2 Every lateral hyperideal of a regular ternary semihypergroup H is a regular ternary
semihypergroup.

Proof. Let L be a lateral hyperideal of a regular ternary semihypergroup H. Then Vael, JxeH,
such that aef(a,x,a). Now aecf(a,x,a)cf(ax,f(a x,a)cf(af(x,a,x),a)cf(@l,a). So Ibel such that
acf(a,b,a). This implies that L is a regular ternary semihypergroup.

Remark. Every hyperideal of a regular ternary semihypergroup H is a regular ternary
semihypergroup.

Theorem 2.3 Let (H,f) be a ternary semihypergroup. Then the following statements are equivalent:

1. H isregular.
2. For any right hyperideal R, lateral hyperideal M and left hyperideal L of H,
fR,M,L)=RNMNL.

3.Vab,ceH, f((a) (b)), .(c))=(a), " (b, {(c),"

4.VacH, £((a), (@), (a)) = (a), ~(a),, ~(a),-

Proof. (1)=(2). Let H be a regular ternary semihypergroup. Let R,M and L be a right, a lateral
and a left hyperideal of H respectively. Then clearly, f(R,M,L) cRNMNL.Now for acRNMnNL, we
have aef(a,x,a) for some x eH. This implies that aef(a,x,a) = f(f(a,x,a),x,f(a,x,a)) = f(R,M,L) . Thus we
have RNMNLc f(R,M,L) . So we find that f(R,M,L)=R~MnNL.

Clearly, (2)=(3) and (3)=(4).

(4)=(1). Llet aeH. Clearly, ae(a) N(a) N(a)=fl(a)(a) (a)). Then we have,
aef(f(a,H,H)w{a},f(H,a,H) Uf(H,H,a,HH)w{a},f(H,H,a) w{a}) = f(a,H,a) . So we find that aef(a,H,a) and
hence 3x eH such that aef(a,x,a). This implies that a is regular and hence H is regular.

Corollary 2.4 Let (H,f) be a ternary semihypergroup. Then the following statements are equivalent:
1. H is regular.
2. For any right hyperideal R and left hyperideal L of H, f(R,H,L)=RNL.

3. VabeH, f((a) H,(b),)=(a), N (b).
4. YaeH, f((a)r,H,<a>|) = (a}r m(a)l .

Theorem 2.5 A ternary semihypergroup H is regular if and only if every hyperideal of H is
idempotent.

Proof. Let H be a regular ternary semihypergroup and | be any hyperideal of H. Then
f(LL)cf(H,HI)cI. Let ael. Then IxeH such that aef(a,x,a) =f(a,x,f(a,x,a)). Since | is a hyperideal
and ael, f(x,a,x)cl. Thus aef(a,x,a)cf(a x, f(a,x,a)) = f(l,ll). Consequently, Icf(,l,1) and hence
f(1,1,1) =1, that is | is idempotent.

Conversely, suppose that every hyperideal of H isidempotent. Let A,B and C be three
hyperideals of H. Then f(A,B,C) — f(A,H,H) — A,f(A,B,C) — f(H,B,H) =B and f(A,B,C) = f(H,H,C) = C. This
implies that f(A,B,C)c AnBNC. Also, f(ANBNC,ANBNC,AnBNC)cf(A,B,C). Again, since
ANBNC isa hyperideal of H, fANBNC,ANBNC,ANBNC)=ANBNC.Thus AnNBNCcf(A,B,C)
and hence ANBNC=f(A,B,C). Therefore, by Theorem 2.3, H is a regular ternary semihypergroup.
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Theorem 2.6 A commutative ternary semihypergroup H is regular if and only if every hyperideal of
H is semiprime.

Proof. Let H be a commutative regular ternary semihypergroup and | be any hyperideal of H such
that f(A,A,A)c| for any hyperideal A of H. From Theorem 2.3, it follows that f(A,AA)=A.
Consequently, Ac and hence | is a semiprime hyperideal of H.

Conversely, suppose that every hyperideal of a commutative ternary semihypergroup H is
semiprime. Let aeH. Then f(a,H,a) is a hyperideal of H. Now by hypothesis, f(a,H,a) is a semiprime

hyperideal of H. If f(a,H,a)=H, then we are done. Now suppose that f(a,H,a)=H. Then
f((a),(a),(a)) = f(f(H,H,a)Uf(a,H,H)Uf(H,a,HU
wf(H,H,a,H,H) U {a},f(H,H,a)uf(a,H,H) U
wf(H,a,H) U f(H,H,a,H,H)U{a},f(H,H,a)u
wf(a,H,H) Uf(H,a,H)Uf(H,H,a,HH)U{a})
< f(a,H,a)
thatis, f((a),(a),(a)) = f(a,H,a). This implies that (a) = f(a,H,a), since f(a,H,a) is a semiprime hyperideal

of H. Consequently, acf(a,x,a) for some x €H and hence H is a regular ternary semihypergroup.

Theorem 2.7 Let (H,f) be a ternary semihypergroup and | a hyperideal of H. The following
statements are equivalent:

1. | is aregular hyperideal of H;

2. YaeH, qu((a}r,<a>m,<a>|)=Iu(<a>r m(a}m m(a}l);

3.VaeH\I, either aef(a,a;,a,a,,a) or aef(a,by,by,a,b3,04,3), for some a;,a,,bq,b,,b3,b, €H.

Proof. (1) = (2). Suppose that | is a regular hyperideal. Then VaeH,

Iu(<a>r m(a)m m(a)l) g<Iu<a>r>r,<lu<a>m>m,<lu<a>l>l Moreover, since each of the three sets on the right

side contains|, then we have
Iu((a)r m(a)m m(a)l)g
;(Iu(a)r>r m(lu<a>m>m m(lu(a)l>l =
=qu(|u<a>r,|u(a)m,lu<a>l)=qu(l,lu<a>m,lu<a>l)u
wf((a), LI (a)) ufla), () M), (a), .(a))=
=Iuf((a)r,(a)m,(a)I)glu((a)r m(a)m m(a)l).
(2)=(3). We note that
(1oday,). = (w@),) MHAH=IUF(1U(E), ) HH) =
1w f(,H,H) W f((a) ,H,H) W f(,H,H,H,H) U
W f((a), ,H,H,H,H) =
v f(l,H,H) U f(a,H,H,H) U f(a,H,H,H,H) W
v f(,H,H,H,H) VU f(a,H,H,H,H) U f(a,H,H,H,H,H,H) =
v f(l,H,H) W f(a,H,H) U f(a,H,H,H,H) =
(1w f(a,H,H)) =1 f(a,H,H).

In the same manner, we obtain
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<Iu<a>m> = (1Uf(HaH)_=1Uf(HaH UfHH,aHH),

m
(u@)), = (ufHE) =1UHHa).
Then
(1Uf(a,HH) N(UfH,a,H) A (IUfHH,a), =
=1Uf(1Uf@aHH) L (IUfH,aH) (IUf(HH,a)))=
=luf(a,H,H,H,a,H,H,H,a) U f(a,H,H,H,H,a,H,H,H,H,a) =
=l1uf(a,H,a,H,a)wf(a,H,H,a,H,H,a).
(3)=(1). Let R be an arbitrary right hyperideal, M an arbitrary lateral hyperideal, L an arbitrary

left hyperideal of H all containingl. Let us assume that | satisfies (3). It is clear that,
IUf(R,M,L) cRNMNL.

LetacRNMNL. By (3), acl or aef(a,aq,a,3,,a) or aef(a,by,by,a,bs,by,a) for some

The result now follows.

aq,ap,bq,by,b3,by €H. We note also that in the second and third cases we have:
a e f(a,aq,3,a1,3,3,3,a35,a)=f(f(a,a1,a,),f(a;,a,a,),f(a,a,,a)),
a e f(abq,by,a,bq,by,a,b3,b,,a,b3,by,a)=
=f(f(a,bq,by),f(a,bq,by),a,f(b3,by,a),f(b3,by,a)).
Hence in the last two cases we have
aef(f(a,xy,x3),fly1,a,v3),f(z1,25,3),
for some x5,X3,Y1,Y2,21,Z3 €H. Whence, in any case we have aelUf(R,M,L) and therefore
IUf(R,M,L)=RNMNL.

Theorem 2.8 Let (H,f) be a ternary semihypergroup and | a regular hyperideal of H. Then, for any
right hyperideal R, lateral hyperideal M and left hyperideal L of H, if f(R,M,L)cI, then RNnMNLclI.

Proof. Suppose f(R,M,L)cI and | is a regular hyperideal. Then

RmMng(IuR)rr\<luM>m m(luL)l =

IUF(IUR) (IuM) L (uL))=1Uf(L(IuM) L (1uL),)=

=fR,,(IU L>|)u fR,M, ) UfR,M,L) .

Corollary 2.9 A regular and strongly irreducible hyperideal is always prime.

Corollary 2.10 Every regular hyperideal is prime.
Definition 2.11 Let (H,f) be a ternary semihypergroup and QcH. Then Q is called a quasi-

hyperideal of H if and only if
f(Q,H,H N f(H,Q,H N f(HHQ)cQ and f(Q,HHNfHHQHHNfHHQcQ.

Theorem 2.12 Let (H,f) be a regular ternary semihypergroup and QcH. Then Q is a quasi-
hyperideal if and only if f(Q,H,Q,H,Q)~f(Q,H,H,Q,H,H,Q)cQ.
Proof. Let H be a regular ternary semihypergroup and Q be a quasi-hyperideal of H. Then
f(Q,H,Q,H,Q)~f(Q,H,H,Q,H,H,Q) cf(H,HQ),f(QHH), and f(H,Q,H)w f(H,H,Q,H,H)
and hence
f(Q,H,Q,H,Q)~f(Q,H,H,Q,H,H,Q)
c f(H,H,Q) N (f(H,Q,H)wf(H,H,Q,HH) N f(Q,HH cQ.
Conversely, suppose that H is regular and f(Q,H,Q,H,Q)~f(Q,H,HQ,HHQ) Q.
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Then
f(Q,H,H) N (f(H,Q,H) U f(H,H,Q,H,H)) " f(H,H,Q) =
= f(f(Q,H,H), f(H,Q,H) W f(H,H,Q,H,H),f(H,H,Q)) =
= f(f(Q,H,H), f(H,Q,H),f(H,H,Q)) U f(f(Q,H,H), f(H,H,Q,H,H),
f(H,H,Q)) = f(Q,H,Q,H,Q)uf(Q,H,H,Q,HH,Q) Q.

Theorem 2.13 Let (H,f) be a regular ternary semihypergroup and Q;,Q,,Q3 be three quasi-hyperideals
of H. Then f(Q;,Q,,Q3) is a quasi-hyperideal.

Proof.

f(f(Qs,Q,,Qa3).H,f(Q1,Q,,Q3),H,f(Qy,Q,,Q3)) U f(f(Qg,Q;,Q3), HH,

f(Q4,Q,,Q3),H,H,f(Qq,Q,,Q3)) = (f(Qq,f(Q,,Q3,H),Qq,f(Q,,Q3,H),Qy),Q,,Q3) U

U f(f(Qq,f(Qy,Q3,H),H,Qy,f(Qy,Q3,H),H,Q;),Q,,Q3) =(Q1,Q,,Q3).

Corollary 2.14 The family of all quasi-hyperideals of a regular ternary semihypergroup is a ternary
semihypergroup.

3. COMPLETELY REGULAR AND INTRA-REGULAR TERNARY SEMIHYPERGROUPS
Definition 3.1 Let (H,f) be a ternary semihypergroup. An element acH is said to be left (resp.
right) regular if 3x eH such that aef(x,a,a) (resp. acf(a,a,x)).
If all the elements of a ternary semihypergroup H are left (resp. right) regular, then H is called left
(resp. right) regular.
The ternary semihypergroup of the Examples 1.9 is a completely regular ternary semihypergroup.

Theorem 3.2 A ternary semihypergroup (H,f) is left (resp. right) regular if and only if every left (resp.
right) hyperideal of H is completely semiprime.

Proof. Let H be a left regular ternary semihypergroup and L be any left hyperideal of H. Suppose
that f(a,a,a)cL for aeH. Since H is left regular, IxeH such that
aef(x,a,a) cf(x,f(x,a,a),a) f(x,x,f(a,a,a)) cf(HH,L)cL. Thus L is completely semiprime.

Conversely, suppose that every left hyperideal of H is completely semiprime. Now YaeH, f(H,a,a)
is a left hyperideal of H. Then by hypothesis, f(H,a,a) is a completely semiprime hyperideal of H. Now
f(a,a,a) = f(H,a,a). Since f(H,a,a) is completely semiprime, it follows that aef(H,a,a). So IxeH such
that aef(x,a,a). Consequently, a is left regular. Since a is arbitrary, it follows that H is left regular.

Similarly, it can be proved the theorem for the right regularity.

Definition 3.3 Let (H,f) be a ternary semihypergroup. An element acH is said to be completely
regular if it is left regular, right regular and regular.

If all the elements of H are completely regular, then H is called completely regular.

Proposition 3.4 A ternary semihypergroup (H,f) is completely regular if and only if acf(a,a,H,a,a),
YaeH.

Proof. Let H be a completely regular ternary semihypergroup and a€H. Then, by the definition, we
have that aef(a,a,H) and aef(H,aa), that is aef(a,a,H/Mf(H,a,a). Since H is completely regular,
Jx eH such that aef(a,x,a). So we have

a e f(a,x,a) < f(f(a,a,H),x,f(H,a,a)) = f(a,a,f(H,x,H),a,a) < f(a,a,H,a,a).

Conversely, suppose that VaeH, aef(a,a,H,a,a) . Then

1. aef(a,a,H,a,a) = f(a,f(a,H,a),a) = f(a,H,a), that is H is regular.
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2. aef(a,a,H,a,a) = f(f(a,a,H),a,a) = f(H,a,a), that is H is left regular.
3. aef(a,a,H,a,a) = f(a,a,f(H,a,a)) = f(a,a,H), that is H is right regular. Therefore H is completely
regular.

Theorem 3.5 A ternary semihypergroup (H,f) is completely regular if and only if every bi-hyperideal
of H is completely semiprime.

Proof. Suppose that H is completely regular ternary semihypergroup. Let B be any bi-hyperideal of
H. Let f(b,b,b)cB for beB. Since H is completely regular, from Proposition 3.4, it follows that
b ef(b,b,H,b,b) . This implies that Ix eH such that

b e f(b,b,x,b,b)cf(b,f(b,b,x,b,b),x,f(b,b,x,b,b),b)=

f(b,b,b,f(x,b,b,x),b,f(b,b,x,b,b),x,b,b,b) =
f(b,b,b,f(x,b,b,x),b,b,b,f(x,b,b,x),b,b,b)  f(B,H,B,H,B)  B.
This shows that B is completely semiprime.
Conversely, suppose that every bi-hyperideal of H is completely semiprime. Since every left and right
hyperideal of a ternary semihypergroup H is a bi-hyperideal of H, it follows that every left and right
hyperideal of H is completely semiprime. Consequently, we have from Theorem 3.2 that H is both left
and right regular.

LetaeH. We consider f(a,H,a) . Let x,y,zef(a,H,a) and hy,h, eH. Then for some ho,h'o,h'(; eH we
have:
f(x,hy,y,hy,2) < f(f(a,ho,a),hl,f(a,hlo,a),hz,f(a,hlc;,a))gf(a,f(ho,a,hl,a,hlo,a,hz,a,h'(;),a) c f(a,H,a).
This implies that f(f(a,H,a),H,f(a,H,a),H,f(a,H,a)) = f(a,H,a). That is, f(a,H,a) is a bi-hyperideal of H. Since
f(a,a,a) = f(a,H,a) and f(a,H,a) is completely semiprime, it follows that aef(a,H,a), YaeH. Thatis H is
regular. This completes the proof.

Theorem 3.6 If (H,f) is a completely regular ternary semihypergroup, then every bi-hyperideal of H
is idempotent.

Proof. Let H be a completely regular ternary semihypergroup and B be a bi-hyperideal of H. Since
H is a completely regular ternary semihypergroup, it is also a regular ternary semihypergroup. Let beB .
Then 3x eH such that b ef(b,x,b). This implies that b € f(B,H,B) and hence B c f(B,H,B). Also
f(B,H,B) — f(B,H,B,H,B) = B . Thus we find that B=f(B,H,B) . Again, we have from Proposition 3.4
thatbef(o,b,H,b,b) c f(B,B,H,B,B). This implies that B c f(8B,B,H,B,B)=f(B,f(B,H,B),B)=f(B,B,B) B.
Consequently, f(B,B,B)=B.

Definition 3.7 A ternary semihypergroup (H,f) is called intra-regular if YaeH,3x,y €H such that
acf(x,a,a,a,y).

Theorem 3.8 If (H,f) is an intra-regular ternary semihypergroup, then for every left hyperideal L,
lateral hyperideal M and right hyperideal R of H, LMMMNRc f(L,M,R) .
Proof. Suppose that H is an intra-regular ternary semihypergroup. Let L,M and R be a left hyperideal,
lateral hyperideal and a right hyperideal of H respectively. Now for acLNMMNR, we have
aef(x,a,a,a,y) for some x,y eH. This implies that
acf(x,a,a,ay) c f(f(x,x,8,3,a),f(y,x,a,3,a,y,X),f(3,3,ay,y)) cf(LMR) . Thus we have LMMMNR c f(L,M,R) .

Proposition 3.9 Let (H,f) be an intra-regular ternary semihypergroup. Then a non-empty subset | of
H is a hyperideal of H if and only if | is a lateral hyperideal of H.

Proof. Clearly, if | is a hyperideal of H, then | is a lateral hyperideal of H.
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Conversely, let | be a lateral hyperideal of an intra-regular ternary semihypergroup. Let a<l and
s,teH.Then aeH and hence 3x,y eH such that aef(x,a,a,a,y) . Now
f(s,t,a)  f(s,t,f(x,a,3,a,y))  f(H,,H I and f(a,s,t) c f(f(x,a,3,a,y),s,t) c f(H,,H cI. This implies that | is both a left
hyperideal and a right hyperideal of H. Consequently, | is a hyperideal of H.

Lemma 3.10 Every lateral hyperideal of an intra-regular ternary semihypergroup (H,f) is an intra-
regular ternary semihypergroup.

Proof. Let L be a lateral hyperideal of an intra-regular ternary semihypergroup H. Then Vael,
3dx,y €H such that aef(x,a,a,a,y) . Now
aef(x,a,a,3,y) = f(x, f(x,a,3,3,y),f(x,3,3,a,y),f(x,3,3,a3,y),y) = f(x,x,3,3,3,y,Y),f(a,3,3),f(y,x,3,3,3,y,y)) < f(L,f(a,3,a),L)
This implies that Ju,v €L such that aef(u,f(a,a,a),v). Consequently, L is an intra-regular ternary
semihypergroup.

From the Proposition 3.9 we have the following corollary:

Corollary 3.11 Every hyperideal of an intra-regular ternary semihypergroup H is an intra-regular
ternary semihypergroup.

Theorem 3.12 Let | be a hyperideal of an intra-regular ternary semihypergroup H and J be a
hyperideal of I. Then J is a hyperideal of the entire ternary semihypergroup H.

Proof. It is sufficient to show that J is a lateral hyperideal of H. Let aeJcl and s,teH.
Then f(s,a,t) . We have to show that f(s,a,t)cJ. From Corollary 3.11, it follows that | is an intra-
regular ternary semihypergroup. Thus 3u,v €l such that

f(s,a,t) = f(u,f(s,a,t),f(s,a,t),f(s,a,t),v) = f(f(u,s,a,t,s),a,f(t,s,a,t,v)) = f(l,],]) < J

Consequently, J is a lateral hyperideal of H.

Theorem 3.13 A ternary semihypergroup (H,f) is intra-regular if and only if every hyperideal of H is

completely semiprime.
Proof. Let H be an intra-regular ternary semihypergroup and | be a hyperideal of H. Let f(a,a,a) |

for aeH. Since H is intra-regular, 3x,yeH such that aef(x,f(a,aa),y)c!. Consequently, | is

completely semiprime.
Conversely, suppose that every hyperideal of H is completely semiprime. Let acH. Then

f(a,a,a) = (f(a,a,a)) . This implies that ae(f(a,a,a)), since (f(a,a,a)) is completely semiprime. Now
(f(a,a,a)) = f(H,H,f(a,a,a)) U (f(a,a,a),H,H) U f(H,f(a,a,a),H U
wf(H,H,f(a,a,a),H,H Uf(a,a,a)

So we have the following cases: If aef(H,H,f(a,a,a)), then f(a,a,a) = f(H,H,f(a,a,a),a,a). Hence
aef(H,H,H,H,f(a,a,a),a,a) = f(H,H,H,a,3,3a,H c f(H,f(a,a,a),H) If aef(f(a,a,a),H,H), then f(a,a,a) =f(a,a,f(a,a,a),HH).
Hence aef(a,a,f(a,a,a),H,H,HH) < f(Ha,a,a,HHH cf(H f(a,a,a),H) If acf(H,f(a,a,a),H), then we are done.

If aef(H,H,f(a,a,a),HH), then f(a,a,a) = f(a,H,H,f(a,a,a),HH,a).

Hence, a € f(H,H,a,H,H,f(a,a,a),H,H,a,HH) < f(HH,H,f(a,a,a),HH,H) < f(Hf(a a,a),H).
If aef(a,a,a), then, acf(a,a,a)=f(f(a,a,a),f(a,a,a),f(a,a,a)) = f(H,f(a,a,a),H)
So we find that in any case, H is intra-regular
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