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Research Article contemporary era, and its realization among the cities of the third
world is a worrying issue. Therefore, the importance of studying
urban livability is one of the new tasks of urban planning; its
responsibility is to improve the quality of life. So, the current
research with a descriptive-analysis approach aims to investigate the
livability of Tabriz metropolis in social, economic, and
environmental dimensions based on the global livability literature.
In order to evaluate the livability of Tabriz metropolis (in the form
of 3 dimensions, 15 indicators, and 158 items), first, a relevant
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Extended Abstract

Introduction

Experts, specialists, and managers in the
field of planning have accepted the concept
of livability as one of the new concepts in
urban planning that is closely related to the
sustainability of cities and improving the
quality of life. The main goal of livability is
to improve the quality of urban spaces on a
human scale in cities. The livability of a
city, which includes social, economic, and
environmental dimensions, assumes a
fundamental role in determining the quality
of life. A city can achieve sustainable urban
growth  only  through  coordinated
development in these areas. The increase in
population in Iran in various dimensions
(economic, social, and environmental) has
caused adverse effects such as unfavorable
physical-spatial development of cities,
intense rural-urban migrations, high costs
of transportation and urban services, etc.
Tabriz metropolis is the sixth most
populous city in Iran, which was once
known as the healthiest city in the country.
Today, it has moved away from its once-
brilliant past and faces numerous social,
economic, and environmental issues.
Therefore, the current research is conducted
based on the need for planning in the area
of urban livability and improving the
quality of life in Tabriz metropolis, and
while specifying the criteria of livability in
social, economic, and environmental
dimensions, the state of this explains what
is important at the level of the city and
different regions in mental dimensions
(residents' perceptions).

Methodology

The current research is applied in terms of
the type and purpose of the research, and in
terms of the data collection method, it is
survey, descriptive-analytical. In this
research, urban livability has been
evaluated in the subjective dimension
(residents’ perception). First, livability
indicators were extracted in the subjective
dimension by studying the research
literature. The  statistical population
includes residents of 10 areas of Tabriz
metropolis (68,898 households, 1,558,693
people), who were selected based on the
Cochran formula, 383 people (in the present

study, the statistical population of the study
is the number of households in Tabriz city).
Citizens' answers to the desired questions
were collected and entered into SPSS21
software, and the average of each index in
the region was calculated. Then, the
Shannon entropy method was used to weigh
the indicators, and the raw matrix in the
Shannon entropy method is the average
response of citizens in each region. Finally,
the livability condition of Tabriz
metropolitan regions was determined using
the modified Morris method and based on
the global livability literature.

Results and discussion

In a general summary of the findings of the
research, it can be said that among the
dimensions examined related to livability,
social, economic, and environmental; the
economic dimension has a higher degree of
importance than other dimensions, which is
the case with the results of the studies:
Aseraei et al. (2022), Emdadi et al. (2022),
Vahidifar et al. Mojtabi-Zadeh (2019), Ali
Akbari et al. (2019), Veysi Nab et al.
(2018), Isalou et al. (2013), Yi et al. (2021)
who considered the economic dimension of
urban livability to be more important than
other dimensions are in line. Also, the
livability assessment of Tabriz metropolis
shows its unfavorable condition. In the
Tabriz metropolis, out of 10 regions, 8 are
in poor condition, while only Regions 2 and
5 have acceptable and average livability
conditions, respectively. This case is
consistent with the findings of Mousavi et
al. (2023), Thagbi et al. (2022), Nazm Far
et al. (2022), Piri et al. (2021), Ali Akbari et
al. (2019), Khazaee Nezhad et al. (2017)
who evaluated the livability of the studied
areas as unsuitable, is consistent. The
present research results can be used in
urban planning to increase services,
facilities, and reforms in the 8 Regions of
Tabriz metropolis to increase livability and
reduce social anomalies. This article,
together with the low amount of urban
livability in social, economic, and
environmental dimensions, points to the
need for proper planning to increase
livability in Tabriz metropolis as an
international metropolis.



Conclusion

Examining the livability of Tabriz
metropolis shows the fact that this
metropolis is far from a livable city. If
today the essential solutions to improve the
livability and reduce the many challenges
of this metropolis, And if the relevant
planning is not done, we can expect that in
the not too distant future, we will face a
metropolis full of problems that even life in
this metropolis is difficult. Therefore,
making the challenged regions livable can
help solve the countless problems of Tabriz
metropolis caused by the city's horizontal
expansion and inappropriate land use
patterns.

Funding
This research is supported by the research
grant of the University of Tabriz (number

2/1157)

Authors’ Contribution

Authors contributed equally to the
conceptualization and writing of the article.
All of the authors approved thecontent of
the manuscript and agreed on all aspects of
the work declaration of competing interest
none.

Conflict of Interest
Authors declared no conflict of interest.

Acknowledgments
We are grateful to all the scientific
consultants of this paper.



G209 53 y40b ) SLOI s> Sl g 3 doliad

24237779 2 Sabg S bl

Journal Homepage: www.jurbangeo.ut.ac.ir

S 2N ) (Sle> Old! bl g3 1y (5 i ) Curdg (S )
299 e WS 259 590 axdlle

>3 v . .
T o8l bl a8 OU g ooy

borhanveysi@tabrizu.ac.ir :4ebbly .l pl ¢35y 53 5 oK o oo pale g (55540l 04SN ¢ g 4 (630800 s g Ll i 05,5 =)
foabaei@tabrizu.ac.ir :4ebb]; .yl pl ¢y 53 55 oKl (lawoe pale g (552 y40b s 0Kl ¢ 60 (5305400 1 g Ll i 05,5 ¢ Joiamo odiaangs =V

ouS> Al wleMb!

G5 g Cwl polae (lgd )3 e Sipaeby ol (3S)i (S spbicen; e &5
adllae Coanl gy (pen Sl a3l oo oA S Gl g (o sl e 0 o i
)| o] gt (ol iptelin e s ) (S plyea @b @i
Condy oS 039 ol (2 3 S ol = 355 byl Giagh el (S5 CekS

b, &b
Sl ol g o 5 3lal elazzl dn ¥ 53 1y oy RSO (8 g e

VEY/+4/0A
2) 5 ABOM Gpdiun) Cundy b)) Caa bled ) Gpdican) Ske (653 b
Bgod w5 5 e o >hb dbgrye dolidiuoy 1ol (4165 VOA 5 Lasls VO we ¥ B VEYNIY/ £

lgy 256 5 (6ge3 YAY) 59y 31 edlisl b 5 4 Ve bl L] it
5 2ley 45U g (8505 YAY) (1S5S gy 5l ooliul b oy 8 Ve (3blie s )3 s YIRTRNY:

Ajoy)n SleMb) &l?uac\:)m TS ! °"\‘:’L5)916"? 4]99))9 SleMb ‘AALMM»)J ugbb ub &)L’;

ouse b9y Jl e Limen baS  basls (a3nis e opls (a9l by Ve gyny
whld /YA e b olasdl s oS OT Soly ikgh sbaaidl .l sndodliil
Candy pired Adlb o (JaeCow) 5 (loan] da 90 & Cawd (g tin Cuodl a5y
O 3285 RSO e Ve 5l 15 adbieed qanlie 32y RSO (gl

Cundy 3 30 O adkle (pimen )0 JLE Jed hB Cunsg 0 ¥ ddkie S g x)b ujeﬂdx,gwj

L o . e o

SR Bblie juin oS Cwl ol (2beS s cplply ol 48,5515 Jawgie (6 phicun s

s (6 b (e 0329 4295 il nd i I

163)90 adllao (g pdpcuns; Sl Slodl bl yr by (6 pdicuns ) Cumdg byl (V) a8 @il Ll g (o (Ol g 0]

MY O e gud g pdolins (bl (sl gy 50y ey
http://doi.org/10.22059/jurbangeo.2024.370143.1901

Ol o&dls ol licll dunwte 1 b Oy ©


http://doi.org/10.22059/jurbangeo.2024.370143.1901
http://doi.org/10.22059/jurbangeo.2024.370143.1901
http://www.jurbangeo.ut.ac.ir/

oo
ojp> > (ng pedlie | (N plyied ) ndicun) psrde «ghpteln 0je Glude 5 lansis (hlkicels
Sy lazbpdy o) Gl GUSLs (S5 ot doun g b jad (ylul b (S5 bl & (6 0d (500000
3 i b o ool 5 9591 5 15 Il 1 B 1 el o e S g (slaissB 50 il
Gl (YEV ¥ (o) g (i) 33loe g0ty (5955 Sln Sioslhe (606 S G 1) Lo o
(VAT e 5 donlyg) a2 BT 60 (ol Jl (S ynte cipi & 3)05 3529 6 )5 Co2)l> @
g ulie plyieds g pdiun ) Jlie sl Canl dante yuoldi g Cio)lai b (el (oo (i) cnlnly
(Timmer & Seymoar, 2005: 3) adlaio b b 0 USbo dlowgay sdddsyord (S5 cutsS ¢ yludl (S35 sy
(Sujatha et al, 2023: 2) xS 0 03y9lp (S8j cuiS g0, clp |y 358 piSlo olyllas] 4156 G oS las )y
olsd Glye 1) nbitun) Cwl oddihy p dilaie S )3 Camer (eges o) g (S5 sbadjlubinl b g
0351y 1y Sl @lylas] g lajls ywyiwd jd Slosd g odbaidle bae jais aSul L dasme — 3,8 alayly cuaS»
S i) &S cul ol by 3)lge cpl aen (Kovacs Gyori et al, 2020: 266) 5,5 Chog €S 0
Caol (650 e sld Shg 5l (golaxs Jolis a5 (Tsuang & Hui Peng, 2018: 7) wil o joorojlus] o5
SN cutS Sl (¢ pdicu ; (Norouzian-Maleki et al, 2015: 267) 5,138 » ,.,L oo S cuwlis yy oS
(Antognelli & Vizzari, 2017) wib o (us dn) sped lalad > 28l buwy sddbd s (a0 a)
3ol 50 S gty o Sl cilisen Slegdgs §| (ogita sligars Jold syt ciples IS o
ol 4285 IS ol (sloo 1 (5 ppdanj 4 baryo matlie o5 CS )Lt 5 gyl o oupiaod Wigd o ol Lalal,
Wb byl o Sl b b (4d (slalad codeS g0 (pdscu Shol Gun (Y£0 YAV (Sl 3)
Do o et g (oolaidl ( clan! dlul Jold &5 s G (s uCam (YO DY () K 5 2l505)
s ada ool )> Sinlon (loged & j0d &5 Sloj bl x5 (0 0 2 (S5 CudsS e > (oll i

(Cao etal, 2021: 1) jlus sl (gjlo o 5 bibly Wl3 oo iy
allas Coonl gy (o |l (loailS )5 gldlione oo (o sl jred Gl > Sl BIB9S JS
Casl (S8j et B p o] Clgtus (b Giutely bl wly (S laisd bl

2l g bpd e bolly & wegie anea pezd olpl b 3 (T Y (a5 )
(9 0%+ e 5 LicaSn) ool o0 o] (sl (15 5 e 55 o bl bl o Jlse
Lo o (i e g (S 388 Capmo Mdy &S (6y9b )l Al lismen Gl )3 (i A8y 4 g, L9y (wiren
Caadl iyt 63,5 195 (S5 canbio oS 5 Syt ol ) S5 1) (NS Logas)
5 35,1040 5 Wb &5 Cosl (0b Bo g (S5 Ll slagSIl 51 BT g5l59, lBl 51 b s s
e 5 xSl de) Bgdoe (oj o) Cumex jl Cobes Ul e glie cud)l JalS cage Gojls 5
(YA ¥4
2V Jlo o jead pl bl o, VOOAPAY Joleo (gimen b ol Cumonyy 4y 33505 100 yMS
sl Olrl 0> 3ed Cnye 9 b e g SaBlaseg Glyedr (Jlo plojl (SuigpSIl abe Sl el
YO o Vo0 Jlste Jlo 93 )0 soad ol o Sle cusling lojle Gl wlul 5 uomen 0l slols  SW;
ol S350 e o)l sl Ll (IYAF (ollSan 5 ol d) 05 (Bpme ol 595" b il plgieey



yYo e S i (Sl Sladl bl 22 BB GWS (650 ds S j Cumdg (21 [ 31 (Ll 9 U (omng

2 S5 5ol (Sl paye g og editl Sy plgisdy loj 4 05 (LS SIS Cumdg b b ol &
ol jluk g o S b Soslaline b d)lge Sl Sl 3 &5 (gy5b 4B)S alold wlosgy (LSl b ()l
R Ol 009l s A oo )3 529) Ism s (Sogll b 5l Jlglp M g ol b sl S 55 9 051>
(Lsowry ot SBolE59Sus JliSa Yoo e g odguyd cdly LS YOVY) aol U (clacdl 5| muwy (sladigy d939 (5,
s Gl e Sl b g (ol oo o g plae S (LS S8l o S lug ) g Cumex o Pl pe
(Flotd 9 S)b8 (FoSume Sl @ b Ggslm 9 090 (=l ] 9 CLL @i L)l s
Ko g2 o5 Slelge ol giag) g el soges Gadlyw g zolaw S 055 3 e Bble 50U
2 dlo 1 525 e 98 o0 odalie oS iz (plplly Sl &B)S p3 50 5l CudS L gl 0dijpw (S
Pl il b culie duwg cpl oy o 5l 4y a5 (g ygba 03,5 425 1) (glodjolid wd) p3l slaans )5 o ol
P s ol date g Canpd shyaelp So 298 nlpll sl 4B, g (S9d i)l (i3S
Dgr dnlgs eyl o )0 w45 5,5 saled bas (o pad 4 590 lusd gloas]

P SY5 CatsS 00 Vb g e i) oj> 5 Siudeln 4 5l el pol Glagh gl
9 ool elainl dm dw )3 (Gl lajline (13,5 (asiilie (yeud B 298 00 JidsS g ploxl oy e8NS
©glds abali yles (e (p3ye STl (a3 dlaal 5> Cilisee 3bolio g 50 aw )3 1) e cnl Candy (dasrecin s
2 308 RAOWS S phia Cumdy (b5l pogde (iagh nl 3 &5 Cunl pl 3 (JE Clalllas b gy
sl asls jl edlatwl a5 cwl sddoslaiwl SMol ayse ey il plcaw; Sk ol
sl Gy Gio (el 3 S piCans )

Ma ) 18 o o3kl (g iy b i ye (203 (sl yasls Sl el i dajoed 3 gy b))l sl
9 Sowse dkly cpl > (et al., 2018; Marans et al., 2011; Wang & Wang, 2016; Zhan et al., 2018
oo 36390 aalllas) (500 Glabaes 3 R Candy p oS Olgis b ags Glagg 3 (YY) ol
ollaol Cumsg jd dbwe l aopd FF dgas Yo (468 dlre (0 a5 Wdwy 4l cpl @ Hdameg)l jYle (g68
5 Ssle Opomen 3 18 (agllasl Cumdy 13 VYV (1:0ke b st gdaw cnlple 2)5 518 (s pdicans
Moo &S Loy i ol & ddlaie CMe (4l Caws) Cumdy woyp b 3 iagh 50 (Vo) o) Ken
s (50l 3Ll slie 5 @ pad aetil] Moo 5 Bl e J1ay58 5 S5V Gy ) oblel 5 )]
sboadlye g ol b)) plgie b slalie 3 (Vo) ()Sen g (o)bj 5,095 5 adlate gdaw 5> Sy Cuns
426 48" s e ol 4 (Ll 5 10 (195 (69,50 digei) sl dnog 3,509, b s b (Dl 50 Gl S
4 3blp S 1d (2lg o 3 ) oy Sy i P0mk £ 03 40l g el Canj Ol oYL Bl
Caj gdaw (awoyp b 35 (W) o) 5 015 dol lad )18 o cply 30 (sl o g Slosly olais] g5
g lazild |y (615,95 p )lade oy a9l o g L] ¢ LKim y3 Moo a5 Waly jUis Cubd s s Mo (6 pady
olgie Logs im0 (VYY) olSen o I 148 513 (g pdpciunss 51 4y o Soplids ¢l o ol )Moxe
b SiaisS e Sl S Sy @x ol & (g «SipdsS 10 (6390 adlllae 10l (g pdycumj (b))
(g 5 pllo bomo wdgul (S5 slogadli ) Sl s (o0l) (5 8d 60y Cun) Camdg | g2g0>
oo b (V) (hlSen 5 g0 lodgy (ool she (ol 5 aeb ol pa3ls 93 1 g (o2l (S sl
2 Sphcam slme 5l 5V 05 Sl b 5l o | Gl (o &5 B3 (L e Sl wed s o


https://www.sciencedirect.com/science/article/pii/S2214367X20301988#b0235
https://www.sciencedirect.com/science/article/pii/S2214367X20301988#b0235
https://www.sciencedirect.com/science/article/pii/S2214367X20301988#b0250
https://www.sciencedirect.com/science/article/pii/S2214367X20301988#b0430

eslio (5355 (sl S Sloccde ol Jole b £lalid 5 Sl & (Sl s il 3l allo sl
RS S Y ol (5ply sy i Lo i b g5 lis 3 (Y4 IA) hion 5 i sl e
RN e 3blie (6 gl 45 Sdp) xS (nl & 05line L (6 S mrenal G350, o3l L 5
Y Y sble o Whadz ;e Silaiel jabay Gloss pl g Cund plp (Siglan Glodd 4y awyiwd Hai 5l ol

S e

Jre oS ol ails olyen & ) Canyjlaome (Sogll 5 (6060 plodj) diile (o0l e M g (s R
gl el balole sl QLS HLasl AAA Jlo > cunl @SSl bojped ol )3 352 (soomins ln 1) 2
S5 3wy 2glS 5> Aty (o3hg) (Bly Sl (gguty sroleio (g pmme 1,3 13l pU) 108 slo i
MY Jlo o olilom  (Krzysztofik, 2017: 15) 39 cppde 0 Sppaebyp sy (6)SE auio g (S0
sMilaie 552,00 dlas ] sloolSEgSa ple) ] sloolSigSa sle ) pmimSyd g Mol
e, s Ko o] g s 555 356 45 38 (5 ISl 1y (] S b 5 latnl s
ol A4l 5 (Kakridis, 2013: 139) casl 01 sSeis 103 Jalse 5 drols ¢ylasl cnbs 1 48 ol
5 Al lidyge sl (pulul (S35 sl 1) QU 5 Mg s gl Jolis aix jloz T Sler el
porde Sl wm 4 sl ol I (Aquilani et al, 2018: 4005) &S o gohe |, S%5; Lo porho
DS A GRS G pdiam) 3yge 5> Olidod g 138 jpd Blisee (ool I ) (o red gyt
5 bl slacdloy; wle (S35 bulyd oo Ll (b §pdhicun) b)) & 39 diine Flyl dag] le
b K &S ol Mo 0,85, (Evans, 2002) 395 Jols 1y So59005T (o)l v g cunlio delyd prdans
Sy (ol )S 903 G Sl il Jle les slacslo ;g oglhae cunjlase S Jold Wb LiSE plhcan;
pove (pwlol i pdl cla Jlu > sl delue dilaais g L sloinl oz S sl (gl &S 505 0y 50 50 1,
Hartzkarp, ) 5l 55505 (s s pplocin p o Jolse 580 5 gpbiar oliice (50 (s pdycons
(2005

s rS50jlal g S50 ol oa b o cunl elainl y (oLad o3lal (glipl | Ladye (glasgooe Jold fg pdscun
caxelr (y55UsS (sloasr oy (gly Gl &S win dlaily 3 e )3 dswg g il {2ldle elis)
bl 28 ) porde cnl @Blg)> 9 s 02latul wind oo JSB 1) drely S &S S jidie )l g Sl e
Tinle (T8 Y (hlSen 5 QU pung) Conl (ol S 5 ploj & pae 5 Cul 00535 j0te 93 (S Jee
Myers, 1988: ) 1S oo olo 08 5 @olgz Ceodlo ¢80 Cpased o (S5j S gylhl s |y (s pdy S
L )38 @y 0y Campjlame 9 golud olaBl (Jold (o)lul Cale I &S Sloj ondy ) cnlple (348
Mouratidis, ) Sad o 48,5 ,ai 0 puCam) S 0 gugy (Sl dod slp |y olby a5 Llayeid g oo
2020: 2

1. Doxiadis
2. World Health Organization (WHO)
3. Myers



WA e S i (Sl Sladl bl 22 BB GWS (650 ds S j Cumdg (21 [ 31 (Ll 9 U (omng

g 18 g womate slozal i Sl sl o oadis ) lajed Clysas plicus; slays
slome (solKidg 3 cages b (lad (b0l (JUdl L asye potie g 43 oo S byl (et
sl @bl 5 Godle wely (ogee JBg e ((Simjp g cilp CByl 5 (loal g il Closs
wlaidl Ll epledl a8 o 5l sl yedds i (plpls (Alderton et al, 2021: 2) s (5)lgwdd > 90
ST ol e iy 53 0 lsam aol Bl o pdy Cogn eletnl s 5 S| a5 5l ol
S S @ ]y of it S conal gl 0 ' Sty Sl ol ol S (B85 a5l o
Pl sasie ¥ | Jsutie Ll ool ol )3 fowl Sl gmed @ pdicansj ool pus g Lo Cunl 03,8 4t
Slagko J| J&5 & Van kamp, 2003) 59, 0 cesd | o)l ulS g S5 oy 1505 il oo 5 4l Yy 4,
dn e b oS 0392 5l g (ol (Slo Sl (S 6aed sl S (TO-TF YR (e 5 (Sl e
Cunl 03)5 w2l)3 (ha)aal g Copde > Gl porde lp |y ol et g (oolaidl (eloal Lol
(BYE D) (ol g yiol)

g M I b g BB el plis Slglite cilisee (Sloj g (Sl Ll e g5 b (s i sl jle
gaw > (SHsba Lol 15,5 )38 o 5 553 3)90 ilisee Sloj sl plide )3 9 Lol 13 p3pe lawgs 1
shls slal el 5l plaS™ po a5 4l gy p BB (Jaecin g (eloinl (oladl dn aw 3 g pdicun sl Sl
(EIU, 2018) 15l oo 35 Lol sladilge
Dol el s S g pdsannj sl (ol die S (g0 (s3LatBl dnsgi g Caslie JUdl 4y g pasd 2 LBl
bzl ol 51 b olual 5 (Su5pm me o 3 JMBT 329 o 0 o sl Jole 1 3 oolatd
S sl oy DU (ol omlp el (60 il Gblio )3 (o 5 (05 Caagd S oo (gull S35 )l
YU o i s S 0 Bheo 5 wsSne Sygoy dlaly nl g 0 ] )3 (S5 CodeS sy 3 3bls
P S g o) Sed Rl el e 5 (sloinl (SN slcadS 5 gpiican) Cluosad (8,
slapizy g bedld )3 (pogad (A0 (R Copde «dpd) (S ulopw (i A dals (o0 3ble
3l 5o i i @)l 5 Slg5 oo g 0l b ) (iS)liBle g S (595,55 el s b il
R Jele s el @iz )0 P g LS (g S lisl 1 Glgiee 1y 3)50 cnl Sk aiges
o2l by b I e Hlate 5 Lo 5 B e g Closs i > Mg Jlo cSlie lje
(¥ AYAY 50 sl aniiallple (slmogs s 53 < slia b g
SV) ln b S sbnl aen gl ibcwgs laxe 5 658 (slanl o g5 o Bk phicun b isleia
ol Al andly 35 (S5 Lz a3l (ulusl Bl WS oo (S5 aloe Sy )3 oS (38 (m adly Geslie 3
I Slsr bl ks Cun el amd Cuws o S 33l 4 Cogr g il 5 ©lee drwgi ulue]
A im0 o JSB ol cages lad ) b Ko (sl Cam oppgn Dy o 3l gllas e o)k
SOl g bglee 93,5 S8 (Sgpm bame 13 b ille g b jos o cbvog)S alasd (o yidiy o 0L clagSa 1
ol 4 pbcws Gl amd 69y aplie 5 bla 5 b Bl I gl AT cugi | elonl bl b ol
e G Bh o o g pde slacawlio g bojlaiia 5 b iulen wile slan] cbosny 5l (g)luw L W,

1. Rybczynski



ol (S eb cplycn b 2yl 3929 4 CuSlle olas] dlme S 331 gl oges slalad g 3,8 JS
Ao S sy caSIle ulus] o3l G 4y don g > o s 395 oy 0 1) (olaiBl 5 sloin] Clib den
5 izl @y cwl clie 4 atly (elaial (g s o5 Sl SIE Coleg )3 aidlgd oyl wrew 9 A8 (0
oguo |) N5 05 dad & LogSo (slaptus iz WYale i 4 oo 5 olatl glio olab
(¥0 YA (ol ) sian eloin] i 100 oy LSS pae slin 51wl lacs ) g (63,3 (odlj] les oo
glad 4y (o yid Sl S el pllo gl g O g 0,51 ol 8 55 (3blie CublB 5y ogMe tCum jluma
ke @b o) b i Cwl ddhite o Gphicun) e ladix I (S 2 o BSHL g e
g unlicl 5 cnlio (sl (65 )55 0570 Alod) IS oo o )3 (S5 S 2 & (6,86 5 o b S5
Onian 1005 oo gmine Jalse ol dlox Sl (amd e 18 b o |y (65l e g SIS wulBl oS (5,8T
o5 b st §) Slia o] 3l clblis 05 g (225 S0 g b slojlilod ohg b (slojllody
(PB2yE Slye 3929 (b bjluleds I cblis @bl b bl Clwls lapasls plply g sals
Ao o o Slamo B 4 1) 10 (6 dicunns «SB g ln (Sogll Jood wilil b caslizo (rldl) cslgmg]
b o g sl o bl g allj 8> bl cnmo polto 00138 (5l &5 il (8 o5 i Slarme ]l
el jlod e vty W5 oo (Sl glaolligsus 23,5 dxlge JUBT L dw cpl J1 S5 j2 2,558 STl
ol <Blge | amacn; (tbligy Blue olie o8y Vb g (olatnl 2l 8 Cumer inlS e ) g o0
Jbs 1y daome cbilis ¢ elais] cdlie qosbaml (s pg0 0 dile Slanl € oMo wlEaw sbl oyl g alss
S 535 psole SE cpl b Ll ks JWd Sl Cypot e Cgods 5 oSl il cpl 48
el & gl cnl 5 B oada S e )5 ply cpenl 5 Cubl (s wigd o> wa b sl )3 4l gy il 0
AL e Sl @3S0y crpgly LS 3Sugy cpl W3S U el 3 2D e gy aile
Su 9wy Sy bl (slaal s g (oolatll ¢ oo jats a3 ol by (T DT (Gll3)
iy 039 dtnly ;0S5 4 Ml (6 2dy Canmnj (sl 045,85 (Lol dmy as (Song, 20111 5) wims oo (L 1) o
Stein, ) (w9355 )15 dlolae 3)90 dasl (Brdgd )3 Slgi e e (oMo Jle (sl i S @2
(2202: 4

o9 (99,
s = oy (alog dmodly (6yglan gy 4z Sl g 63,) (imgR Bam g £y Ll | ol imgh
sl aalls b 12 sl 53505 (oSl STl) (0 3w > Sch wibtens GiRsh o 0 A2k
Sx )3 495 VOA 5 (padl VO ol (s iy ) sbopasld )8 gl s i) slgadls Guis
Wb (oalon dinj cnl > agh gy 4Rl @ d2g L (Y o) 2dlioe (Jamecins g (olal  eloza]
YAY aluss 5SS Jgo 3 olol y a8 aib o (485 YODASAY) 55,5 s MS dilato Vo LSl Jols (g ylol dnols

YL g aed omizzed Ablioo 25 ad 50 d29e sla)lgl G tmgly (o)lel dmele Sl imgdy ) i
M b cwlite a5 Whoasobsl (bl dges lgear (B1ad,5)15 o Kby 390 Gimgh ol > Jlo YA

1. Wheeler



v e S i (Sl Sladl bl 22 BB GWS (650 ds S j Cumdg (21 [ 31 (Ll 9 U (omng

5 b (EbsS Gl bg)) bl 5 (oo ) aly b 5 am jlaiyge dslids y ailaio yo (gla)lsils
doliduoyy FIV @ diges dlisd &S Cawl 039y Dy90 Vo adlaio ja p brdoliduwy sl Blas) sl ondpjos
2 oSilke g 00l SPSS2L 38l 5 3l 5 (550 )8 Jainyge Wl 4y (g0 (sl (cul aly ol
oS ol oasodlitul el ooyl bgy 5l adls 4 (3 5y slp (e Conl slddlne ddhie ) asli
Edpuns) Candy Calig 5> 2l e ailate )3 g yad ol ke ld (955l ey 0 P e

el 0B jasuie (¢ picun ) Sl Oladl il p g (Mol jge 29 1 ooliiel b f2 55 M 3bolie

G Sy Canj & byrye cladsS 9 3lal Y Jgua

&b g5 dlaxi sl S
(VW) e 5 b (s (V- +) e 5 o)l (YY) GlSem g0l (eli3 482 aalopu g 2ol)> Jazd]
(W) e 5 O (g (0¥ ) ohKen 5 3L (IYAY) ) Kem g 0I5 (eli3 a5 )Y O
(W) oySad g b s VF+ ) olSed 5 )l (IWR4) S g deslygy S ¥ o BV golual
(VF+) oo 5 5l TV ohlSan 5 315 Lelis (OTAR) lSan g daslyyy 4 )Y RN
8+ ) yen 5 63k {OVAY) lSan 9 315 Lelis IFA2) o g danlyyy  gf VW il bt g IS
OF+) e 9 3L (WAY) hlSen 5 donlyg {(1FRA) ) Sen g ol555] 455 )0 o35 A1 5 Jojoel
(VY) e 5 Qb (g (1Y <) (o 5 5k {(DTAY) )Sen g denlsy 455 4 oges Cublieg
(ITW) e 5 QU (g (0¥ 1) ohBem 5 )b (0TAV) hlem g 3l5 (eli3 @ WY (Sen 9 &8l ool
(VW) e 5 b gy (V- +) o on 5 )b (YY) lSam g 0l55 (eli3 a5 )Y Ko Bl (Sawgn  (oloiz]
8+ ) St 5 6b) {IVAA) lSad g 2enlygs {IVAA) S g o155 45 WY el 5 606 e
(WRA) oyt 5 o s (VF+ ) olSam 5 b5 {OVAY) lSam g desyyy S A cilp ol g Sl i
(W) e 5 b (g {1+ <) e 5 5k 455 VY S¥jr 9 b
0¥+ 1) oo 5 ()b DTAV) ghlSen 9315 (o133 (T )lSan 5 Sl w55 A gy glad
(F++) hlSad 5 o) {OTAY) lSad 5 305 Lelis (IVR4) lSam g deslyyy 8 & e ;:
(W) hlSen § Cb g {VFe ) hlan 5 (6,L5 (WYAY) o)LKan 4 05 sl 455 A (8hoin) (s par S .

S pade dly Gt Gl Sladl Jl olitsl Ges w3l Jimgh 0 5sls sar G eke ]
Oygo it il bl clogsg) ool 2 485 ©jp0 Sllllas o ST ) bl (5 pdsCan) Cundy
o ol > &5 Wil ols (9y8l (@O015s B9y 9 Pl e UBg) SBSESS l odlisl Cusl )5
ol oddodliwl o) cpl 51 5L odgl (ol

axoly oo aSG) 4y a2 b iman Cosl ondodlital diged x50 el S gy 3l 4l Simgd
oadoslitul (6)lo] digei w135 pasebe (5 Ay ) (505 RS 5 P olu) WSl e st Lo Ll
Il

t*pq/d*

1 t2pg .
1+ n I::d_ﬂ_lal

shb &8 (ool )8l Cond ) drels j3 o @555 Aoy 1P drels b Cures o2 N digad poes M idlsleo (pl 53

D Chio (mBly Cond Joli d sl o dnels (> Cho o] 8B &S o0] 3l o yd 1q (Abl o axlllaedyge o
A (S pShges B g Canl +[+0 )] Cand Sl &Sl dArely 1> Gl ()] 93y (6l B eSS (e b dnels
s 3 by Joia 5148 sl (ogl8 i 4y bgayo Jloy i) b @i 23 it ol t )l (S ¢
Bblie 4 baye (sladises dlis 5 diges po> Camdg ((VFF VAN (LS L) 308 o0 glysctnl jaidyge Jlais



ol 02al ¥ Jgds 53 5y g M B0

Aol 2395 S oy ailed sblio 4y bgyype (gladises Sis g Cuner Cundg Y Jou

Ggei Dl el dm lgls olaws o5 30 Corod dalato
oy YV FAMAA VeEN 0 WWYEYA YIASYY \
YA YD SYYYA ARSAR AFOAA Vasa-Y Y
bF Y/eA Y¥YSY IVAF.  VVOAYY  YYAYYY Y
vy Y/-v ARAAZA VOFYAD - YOASAA  YAQVAY ¥
AR YY ¥eyvy FYSY- FYYAY WEVYY A
vy AR iy YAOFY N-YY¥F ALY - 4
YA A7AT) ¥aria YEAYY YAAY'- VOOAVY \4
y. YIAA ARARN VOVAY VY- YAYAY A
y. \7AN: YAY) ¥YA- ¥yyy a--.y a
\ig YIVY ava-y AYFYA 00y VAYALA \-
£IY \A\S D=0V YYSeer YAVSY NOSY-RY 55 S

il b (gl lgils dlusd 4y as g b a5 fCunl 039y 485 YAY a5y adgl diges slaai a8 sl (§5 4y 23V byl 5o
B 3 bigel By oS @ 4 drgi b i Gluebl (sl Jg €85 3l dilaie ] 4 g p2e p ) s
15l 5 el lS a5 osliol | deliinyy slyy cysizad 3l L5l 5 FIY & ladigas IS oo o gblie
SO S 390 dioy> TN Ll g S Gl igofl bl 2 op dolinyy (bl 2855 )13 a0l 3550 ((55000)
ool doliduny VL (2Lb

(g (Bolo) 15 ) (gl 259 I 29lS Lausgs )l (gl sl SN (6955 5l 48,5 2 45 il 93] Jue
sl 5 b 4 ol (a9l (23 (139 ST Sl (110 VYA

=—k Xitqlpi xLnp]

towily Bl A5 09 oyt (1T g Conl Cuo il dae S K &S

o Jte | (s ySmanad puple 290 dslone (gLl B gile olsl p Pi Jloinl i 1 B0 SE=1
SN (slgizmo 5 )5 a4 o] 2ol sy olime it e ) (98] 48 Casl oMbl (gl caadlis i

Dgd s dle 50 Pij g0t bl (pu 5le

Pij = i Vi.j
%7y
9 0 Al 5 g0 () pl T jasls 90l 9
Ej=—k %, [pi x Lnp1;]; Vi
2l oo Cawd 4 i abaly 5155 (d]) Blysul ds s b liebsl 345 ) ae
dj =1 — Ej; Vi
AYAR (ol g0) 25l Cawd 4y 5 alal sl ealizl L) lnpasls iy ol olise b ol o psbplan oIS
(AN
Wj = %; Vi
j=10J

1. Shanons Entropy Model
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