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em ;1+ ,;t- e- ;r;li ,i .Yq e.- g-E -r:e p6.l 1+t- Jr+ll 1+:s dllir 'lr+Jli
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r+_Jsxt dE*tl .l

dL,.U dJL--!j. .L-,jAl Jr- ,fs .,'r-i arJ-ri! rJrJ rJb) iJJSill d,*!l trl

s!'orl-.11 d!+ il ,iil5Jl Jdl gl.r up l;trrlr dJs'jJl rJL- i-J g' elll3 :9;E:)t

rLncYl.r i-ilii. d.1J-i* Jl ,r;y";ll .r-.i.;r'll dJljJs" d+""ij '.r-* p OI 'L!'iJ 
ora

el-<ll cr-- 6J+.J {iJ* cr. r5-.ell r-1ll as}r'J l- ir!i*13'."uglr 6J-sJ &14 .,lc

d,l-+-i5.illiA , tJt. 1\lr,:,rF)l lrA Jr.li-r.$lJl illl qli lrjl'1. I 'J. Jul Jt"'ylr

+lf.$l iL-r:. 4]lJlJ:.4'"ill r-JLJI dllja i] a!-i,l)l CLJ di'i-lyr d'EJSI eiln-

.;r u-r)l e! a)e^lq kJ. olh eil: al+E:)l :eLJl -p (+! eS qr:ll rr:i.Jl ':lJLJlJ

i-.JJl a*lJ tl d a4. JJr kl: a;+e)l irl, ll lJ-iJl glll or "r+13:: *'tt axtJl

;.r.- ,.1i* ,r:I LsEll lnll;Jl :1 ,xJl ,J q+ru"ll 
'lP!l ,li+ rr! a. Ur 'rJJsul

.r3--;j. i:.134 r+ il .ir+uiyl Juoll Ll:i. u: fo>,lJ r.Jd ".Jjl LP J33d pt&l

$-r L-{l lr-,llj6tl rJ*Jl rrui J) ,r"g L+ o- &1,:ll ai Knowledge Asset,rl-r'"

elr--ill J.!-ji1 i+.t!. rii-! i3'l + jrsJsl! FJ.t. i/Y/]6rrur' t/Y/\ 6 o' ')i tD'i i*illl 'ir c+l+l (1)

..nr 4l e! rlL:,' 1JIJ cl- '!- & i ii')ll 61,!'il ; "L'l c+-! snq"'l



rr+_r !li+ 4 iJ ,r5ri,)t dr-^e!r a"X;; !.j,tLjl r;l3Jt ;Jt{ uc' Jr**Jt rL.:at
s-! L-el ie---,iElt ij+Jt ;JUj G.J 19r.1p l-r r- &tnt dJ L.nowledge Assetc+J*.
r-i ..r. *r.l:r-Jl .r.jli^yJl l.ra $ LLLil (JI 

"e-r_J.,ill 
rJlll ijJ aurj djrAl jJ . .!ll

LE ill, €JhJJ r+lc ifiLJt qrr+ A+.ljjyl i.!i.} 4SliJ g:I g-FiJt dul u,iJ cJLrE
qiiurl ri n+Jl j .u ('.E {-.-.]lt L.Jh)tr tJ,$]l .:lJ.!t Jr3r3 leJl.t 6_, a_= UJt-jxill aJJ,.Jl fun dJLL&l ('E q+ l+-b" i+_,4.1i iih U&.! s^-1 uJlil_r.3 Lst .I
at ut 6t! or ISO ;rk*i J^ 

",, #!t eill Oc ,,,_,p rf,rjl ,, 6", .Jl c.l+;.,) l+B i<_.air
rl '",.l li cDtS,iJl c.r" tCl t*..t gull ,J.l +3 .fqU rJ.LiI irr+lt o"Li s.lc iE

. i4$!t l*.ul lri{j,Jt

LsL'l ddL r.l*jiJl jo L rrq! u. arrrll $.i ul + y .,.-lrr *, ..rIHj',
L-<,i r..,"'r1-; $:ll q,+l::)t itr.lt dlI l+i.r.JJilt 6sa -!l Special Task r, .-l'l L ji
*ll -r*- y' f=:: it+ 4+^!t iF t+Jl + q+Er)l dJrLJl ,.p ic.."+- c.sLL.l
.J" i-+illrl otrl"" I+Lr i..:.',j LiJ,':r .eltl sp ip[isJ., !orrj., &i]l j) u. d+-tql
S, *5 & d.h*r 6JA1- iLL cg.j. Jl eEr:r rJJtr LF..ij.lt o. ltto o+-,"
"d, (1 ,,iJl ..l!,i) f$Ur inut _4r+tljyl 6iJl*} +J cr.l+,-yr t Lr tL crrtruJl .$
drl.r^t. d g;JSilt dtJt u,iJ iJt{ ,.tt l-i,Ar Oj; , i,t. -r Oi Os.r &UJl & ti tjsa

:(t ) cls.j,ll ,or ..r-.j., ra LS {,r'[,ryl JL"ell

t'JSiJl JUI u"lJ 6Jl+ Jt! d {xlJl (.ijr r.rrtr O+Jt ir. (t ) Js.i
$-Ll '.tJl itiJ'4rlJl ..lt.!l rJtrl e! qxurt {.lre,JJ: r&,-.-lL,cx c,$.:t..--rt

y . . o .tLt I v_ I r 6.)AUll trr.JlJyl t+.n! i!!t i-Lj.lt ,.Irl eill

i-sr-lt ._iirl!U



aj il ,i-+.:lir)l 1JLJI iJhl ,t' ls.:t, ,Jl rllJl .j51!Jl1 O" Jq Oi ,Js'r {"n pslr

L+LJ \r! i-t* +-1 cJll id.- L t!-1,.I u. .,-:s!+ 'i:Uf'3ll "'ra thi r,lc rl+"3UJl

*--,r L- J( .rr cJ:r+ll la-:a 4.4-tl.:)l.j l".ljil JJFI u'" dS olj dili3 ra+'l':i)l

,L-E: L-a-l;li dI r.d dJ)slJl L.r. sa: knowledge Assets $..v'll oh3lltr

f--$u,,I r.JLc .:.,1"1;r;J.5 c.,l;L. Jc : 'c dr)'Ln $J lrA qri ,,75 il '+$l iJJa!

g,. [.] rl.r)l eLD J. &.bi1 .r,a L. ts. .,;Jl alr3;3J u. 6lr' 3 L'l '-rij"ll L'r,''":l]13

eriil iJrl &t-+ii qi LiF p: i--.r::)l qLJ s!i-tJl cll d'J !i-ll rlii

6--ic J<,i,:r:.Jrl!yl etl",ll L.Jcl &uJl J6rl: ir+ll .rar.i"<lJl o+Jl'i &I:LJJ

.:r- 1- lll :.,.3[i aJS.i. q+- .rJ!U 6r.Jr &brS. ktlr & ] Oi I Y r.r!l a+qi]

.4r- 31 ;-r5 6Eil 1.,:!:*$ .:r" -ri +". e,- C-A 'u: l-E: 'JL g1 k+

'"-rll rlS'i' Y'\

:s) ..i: i1. (c,,,!l + fo+u.)l UbJl ,ral) rjal+ll :''!l6U LUI asJ"Lll &L' $rl'r

l-gtl--.l; *--a L-:r-- drt-J.c ii f6...lJ ir.J[ylr iJrill drl FllJ ':lS)-I q" l-'fi

l+tlJt d.,l^jj,Jl sl c,ti-lr. ;ajo: 31 iq.r- ot:i. cJ)! Jl rF +!-! '4ll-, qF+86)l

,.-.-{. !$ drLC,." +i ','r-n,* L- 4++1li)l &l+LJl ''al+i!i !F i of -e- *3:' 31

Dj o. r- dl 4?+Er)l drULJ tir) ,/ Jrld J 't':)l lra 
'J. 

1'+-l (,lo "'!i OF

i--J+JNl .:rlJi-3'-"fi,J'! 
".1 

i-!iJ t{,.F dl '3lJ:ri:ll ')A JPi'3r .,'l:l)l lJl Clr^

a$ a-!j^jlr) fl- Js& Jt '!l sLlL sle Lr-ir C*J ,4h.ir i4lr*li aU.] l"ji dl
ljl--ll .rrr(1 ,-1 olp.! .r;rJt,-e ,!Jl-rl ,idl clLlL:l ',!i1 r' 01 (u'tr #& u''lrll

,.,Jr--l TQM ,-rui ,! dtr eu;r & si ISO '.rk r, slo J-Lll 6Jl eo er'-- j-
:$r-, ,d,Udl i}. aJJ'j! t,r+- i5. Eryi Jlcll i-!L op '6J|l+ll {-J'l rlL 

'+P

.eB_-ill ., ; ,:rl ., rJ. rt) 1,r!l #r"tt !"tut ,!.|l -.13:l.J+ r" 6,,,h u .t

OF-+jrJI uErjp ',...,< F kjl-lnr Jill dil-6+rir a!-':rl i-J'l eit'r O" (e+Jil

',JJ'JJ .,LJl dJl'Jl slc

l.,-ljJl JL-llr',r:all .L' O-i.+ q;lll (JUti .rJ+1 'rL'i) OSlr]"Jl dJ+aJ 'Y

.di+aJl d" I qiJ,,i LiJ,, 4r'll J*ll (,! i,gu')l qilJlollr .),l- u:llr c-l+ Lr
! J-s+ll LIJA f , I

.rra^,J aDLi g. as^, u,)ll r$ rSJFLll &1,-,-J 1+l t+ll,.,i ds:-l Jl lra ln-' e'i1;

l-lr- .L+L+ u---,-31 rJrull qJ.rllr i+ill cJs)-I l-blj,' il{'iJ a-uJl JJIJI

r-+r.i r+ ) .{.sl-ll O4Ju .iF $il-, &Jlr i+r*Jl a.}" a+} .lL kj5 ; '-l-;



d"..X a.lS.iJl & .r"-* ler 6:dS Of* 6. .rs^I g:Jl ,J UUJ| olS)lJt uca g j:
.4 1EUJ lLc rtJ+l ,-rjl!Jt

cj-r,.: ri" 3i a-.,1" Ut ot.".,.tl 51

C+-, d q.rg 1."r ilil-rll lLE

,",-Jl Alb.,;o t,\
&li ^l/l )r! s" jl iq.5 .:rl+:r" CJA r+ l_Jb

cle-L u,r *x gf-r- r!;cl gsa 6rs)l l,r.i& + ,*o
.lEUJl :{L,t .r_BJl iils}r ilt Ol+ 4. lJt

'''^ ill 
''+c 

o')

-i-r,J....:t, 
(\) ir,.t-,-tr :rra3 LJ.t- fi-E djl"j \jtlt r,JAL.j {_,SU LtJl rsJJl i,

tq la_isJ ..5ra3 c,_E!t &u-x u,lri]tr'rlrs hi (t) i, d.,J oir (r) iJ d_llr (y)
tl 1^l OL'Uf, ,a;yf &L,.! {+}ljjyl iju]l tr.+. -:r,.: s}rl-: i;;h:)l aj!t! gi

.,:hjL ci.Jl lu (JL,,. -tj,.,- jll

s--le .Jr*Jl &Jt a1c 4+ill .:,l$Ul ,. Jl i L-iit - d (l) ir.J.,.J ,a.:-r
e-rt (Y) i-l cL*Jl & 6J;ill .:ti L*lJl L"-.;tr)t3 !$l st<)lt & ,l-i. ra t_

.t a-lJl oallll -F!l (.J'" 4" &+ U.fl &UyLr (y)

q*_t r.ll eir"rJ irl+J:rJf.Il o*!t 1,1

, :.a,e Jil+ll U" dr+"l cx i_I;tL +;J*,jl OS^J u,JJ.ll .16:SJ,j,ll ,Jl{ f,
.l|Ll.r I i-131-rJt3 i.JaJt Lrlj d *+! e.:i JrK u* ,!-i. $ L ir^!.1

llJ 4t ";t.tt 
j {Jrt 4+LI :rLg:.r^iJl 

e-,rE,r. -tl+g,yt ,i **_,uttrcju.r

.r--q;LJl ,-!+l ol i*q,J(dJJr +Fis-FJr, ,**m.lti -; ,t I oi &t' rll orA JLniL ,3i.:"I ,tjt cf ijj. fuils _!,JL- clLra oi t:.t "l ,rts;
.(fJlJ)l ri o.:Xl ltSl) ,..r. -1l.LJt "r..13,.J1 -.us-i !r:.r.-

!!l rlr-"..It o\ a ?L-I .l L{jet].1. L dll i.a,-i!t ijill st$L!l ,iJrl i.li,S .\
.41!t rl! lnjJil d! d,t.-Jillr

rJl ..-Jl 1s.. rir ekJl 'ra sJhJ Glc J.lliltr L*it-I .'ig" -/t lrSI rl.rol !i;S .y
. [r"hjr l^J+i sr+ L}nJl # lrlJJt etr3,;jJl e. l,Arc [:-jrjj

F rii ,UqJlr :.-$l J.,- r-l+.j-Fr qjI (\) .iJ..tUiJ J* ,*_! JinLJ
,6L [.u r- ri-r ct-pt !L,J u,Lts.J+il

lL 5! ,.1tS^ n^.r.B-iJl 6JS. e. r:*U+ ,,1-ff ln qrr,".a-, lt Jjirll :rt". p+ .l
rl -:. ll ,a]jLl,lt lf'i u.ijll lslL- c*J'f ,:!j., *;i ,i *Ui 3i ,r,"i f.;1 4

.d,l Lt ll ,L6llt .r-.rl"c / d .i:."ll &LJt



+r-E^ l.{iJs ,ri (l .!J L,+$l ('J-) ..J^Jl l:IA qi L,.''rlill di+L'J L+ r"i6 'r

a, , o ,oj 1t p.r: \ dl d'J) ctJ-ll &lJl q'! !'' l!)l di+LJl c'
.i) 6iJ LJ' a-rlll 6l+'j]'$

O-Cl $-- uLr,J O.lflJl &L-t"!'!l 6'.1 !'g 1'*L 6 6r'Lr: ellb 'r

, .r-r.;.r, ora si iJ'\rI d,',,,,l.: &l'Jl ildr ''jr)$ &1-"ll ei '"S1.I

.l .,,r,i--$f! 'ur)l 
&.r- {JS'ti.l- uJsl l-s dllrr *.,r:lt 'i (t) $l J-Jl

*., ; *O Up' -!-! do,)s: 6'J $ ea r't''f'l 3ra '$S dJ'Jil &l'J

,Cil eu,)r i-r-it'u'l g:i o-i,s., 'l{rJ O"'l"l'll '"'$ll 
g c'J;14-'!1

e :r.-,]r<rl J'*l *1, o'o ry u:ll3 rxLli o&J J^;lLl-I lvrJl :-jjJl ii

t+lji]JlJ1..J]9ruJl.Ji+q,:jli+'JJ...,1.,J+!!.,..+l-ir^;J:sJiJltjl+Js
ol;LJl o3ea 6+Li lrJ'iJ a';li (# dl!:J t+Dti") 

''i;+ 
+ ilil 'lllUAlL!'i Js'j'l

,r",r1r------------ll "a-------'---1"-- -t'"--,;;-j

:lls,iJl 4+lL. e, r':' tt ,r"'!-rtt EiJ"ill v'l

d31 elr"-l e--r3 ol-aLJl &r--'+ C' t-1 r-i ds3.*l'i lsiJt 'u lJtr- I
:TrasPortation Model

ejlt -:Fl-r l-r-r-

Lx,=o, Q=r,2,...,^)
pl-)l 5lJ'. .trJPi

f x, =u, Q=t'2,...,m)

Z =llcux, -+Min
J'l i'l

x,t >= o

o,- iL--aJJ e.j-fr cJ!] JslL l+11'J fl.'r'4 vJ'rJ! UY 't 6f i';Jt ;' i1

a-;ir u"ru-..r) p3-.-)l jll-r J) (ell "'ojlJ .,1 
')^t'^tt) 

6lCl -:Sl-x

$ i+tHl rs^iJl diJ[n" r pq ss,r'-!il e]jFL$ lra ]r+ r: $r ('ll "'Jlr-!l
:qr! tl C.i.-l



Supply constraints g..rrlt $ly I1,,n :!31
dDL:ll &LJt $! i.sl-lt !+"! oUL-ll 6d:. q* olJt !i :<_"iJ 

cp ejj:tlt _SI,F d
er qHLUI r.lc o., *ir:ll d$ eE iE.tJ Jl^cll i& (.Ej oo, (tF_r.yCJ ,l iJ)

-:,r:!r aoutt Dr.i, & itlt .rd txr-J d*Jl

L :gi i1

lXtm=xn
d*j1 ri i.., ll ei(l) adL.ll+ iJ+-,-.ilI :1.2tr)t r;rilt c,ls)lJt .rc _ Xlm

.m
.m al+"tt ,rl .r3,i.!t l.r"-Jtryt3 irill cJl$ul O. r.I<1l .r, _r* 

.., ,,

n = 1,2.....,M

t=t,2,......,1

Demand Constraiants A:{yl jSlJ. t-.J,i :.1+U
r-+r+ qdlr.,,.rl lh* rkcl ..,t" tt (1)C-,r rJ^.Jt .;6r::yf .LjLi Cr.- el-,../-,drl i1t rl l-si Crti*lJ. 

'P.Jsi.s. .,i ir,,itl +JtiJ olJiJJl !+a 61+arJl d.).y
!pL--Jl )l dlLja cljts &1-,.rLlA cf arli Juf ,,-rll ha ,lJ-J ir.,rs3 fJEJI

;$rr i.:$ri.il L&rr.l_+J(\) 
i-) rJ-.j 6,i rt.r. tjJr ro)cl 6JrSlJ

Clll .rA d L-€iiJr 
-trjil ol$r.I Lrl.:I .lU(5.Ia,5.1b,5.2a,5.2b,5.3,5.4)

rC LS l.dc *unll e+

\Xtnvttn

:6i tt
.(n) ir"J # 0) :+r,tL l,*r:ll 4dt drls}Jt o. a. JlJt ..rl& _bln

i+iill (l) .iLJ! a"-$ 
o.o oL.1l AXt:,Jl t.r_r liil olS)L.I :..rc _XImn

iJ Js.tlt dDrA &r-r,jj L.,,,rxl tus.Jr .,-,rr,, *Jliiflri:} fl](L) L+I"Jrr r*-r:Jl !$ll ljsl tr.+. oi s..r +3 u3* ori j .**, 
1.r1



(t) Pr rJ:stJ

('\) iJ rJ^Jl ,os 6r:o)r !3'Lr dF; & Clr"

Llr--: s- g--+ (m) id ,J 0) i+LJf i"'ilJl 4"Ll'll L ri'l'iJl ot':!.,ll g!

'(l) dr!. I

(t) 6r LJ:i+

o- LF {J-3 q# o^'$1 (xl-mn) d* ds d 'diLJ EF! lril 'isul t" &Lul r!
(ej}tr js-r) *'!1 "U4

iirid +J,-ll dJPrr & = Xlmn
L!! Llc Jrrsl = clmo

,e,!!l dEJl = glm
a+i)dr) !rl.i-)r '-ilslr = Slm

J'rl.Xrl s; t

r,j ,r-r-

K- Ctmn + glm sLm

lr" r&-CJ"
L ,ri^Jlx2 x1

(\) q-i+11 dr\.,(r) &Jl &r- No.1 qt"'.rr
X15-=7 K12=10 il].'EET
x23=3 X22= I

tr1,o.-3 U",lr
--XTFB Ftro.4 +t .tt-XI5='2

-_vE-=a
------xE4 x4 l =1u
--Xsg=6 x51;10 No.s .ri^,ll

X61=8 No.6 aj",ll

-----x72=3 \71=7 --Xo7B{
N'3L

x85;2 XA-2=2

-- --75



,rl ,Ji
xr:85,X2:45,X3:25

cr- Erj &Slr Lsliryl L.!Jl e* +c'jr. iJrtil :*Jlrylr ldt crt$LJl .r&. L,

ei-,r ij:u+ll s-! L..j. c,+i i-lJJl ,tJ+l &J ,,r"Juj I+J^tt U+L;l.tJiJ c,ijLc

r\r)
(i) i.., lJ:+

d).-Ei dsr 4sE")l LrLrll ,,,..- i-cjy -D_r.)lill cJL-L-iiyl dlnll j.ls)t.Jl $o

(.+:.lut ..11:i. J ptuyt jsJ*) 4+Lij 
":Jlrr.Jt

5.4 5.2b 5.2a 5. 1b 5.1a eaujlr .LJt
!LJ! F..rb'16=6 b15=0 b14=2 b13='1 b'l't=1 b11=0 No.1 .rLJt

b26=5 b25=5 b24=3 b23=1 b22=2 b1 1=0 No.2 lLJl
b36=4 b35=2 b34=1 b33=1 b32=0 bl1=4 No.3 lLJt
b46=4 b45=1 b44=1 b43=2 b42=2 b11=5 No.4 arL.I
b56=0 b54=0 b53=0 b52=6 b11=1 No.S qLllt
b66=6 b65=5 b64=0 b63=3 b62=5 b11=2 No.6 LIaJI
b76=5 b7 5=4 b74=0 b73=4 b72=0 b1 1=3 No.7 r:LJl
b86=0 b85=6 b84=3 b83=3 b82=4 b'1'1=5 No.8 q]"Jt

bL6=30 bL5=25 bL4=10 bL3=15 bL2=2O bL1=20 8J-?..lt
.").ci Jrl'itl ah .lj-trrll +. Jr--.ll .l,q e-L.jl etr.jll d cJ*oh-fr dlc cr+r.ll i
ilsL.l Li}.!i 4.!S O. !i ):!j slkJl e 

jr.j]U JlJt ilr {,+Lt _tr.JG. sjlS &Ul++I lrar
(').i_!btt 

c.,rs)r-Jt !. (j rl -ilsll ,;;Li ent uE ,lJ* il.Jl d sldlt CtJl
slr-r u,q-51i i<..,i ,-*Ui -b r p.1 rJ_95ll $r t s (CLmn) l-s.it^ i "ii 

, rr<ll L!:lLf

:.r-L LS .JJj3 i:r..
.lrrgclt Jul XU, L.r."1, !r"i rljrll ,_iJls .l

.CSJ|J Llilt u-t;Jts: . y

.r.r,:J!ll dJ" lslt ,1 4ru.::-t .-i,trs .r

.J,r. r d rj-!-t! dlJrlillr rL*!t d)llj,t Jl Jr+ qaJ

.$ d a!?J .rlrtnrr Jl._!t ! 5rt Jl !+ q+!1
f)
f)



(t) pt; cJ:+

"- dr .2a'r (Xlmn) J""':'Jl Ltr

dlt.] J d"- +3J!Jl i-2rl:Jl l1.i:)l-1

,i.l *-, r--;.l:l)l !r"ul .p (n) gr"rl d (YcJ'\ p.l' I C'r) * ed T
(CLmn) ra$ +L^ i $-9 'r.t* ';3lut &++Jl JllJl $a 93 'r-s' 

t":ll olLJl

,r-,r-, --, &r-+ll Ji ra.lr:'{ f3'"^rll tji 'Jo'Jl 'J 
ol..!''ll ililr g1 o:\'ilt+

,-i*rr, ,."! :+,Jl+ r.1 cr,.!l cj:+l ,p (sl-m) 3 @Lrn) rilsl ruIL dlJl dllsr

\ e--!J J-Jl cD+- O. ''r'i*' ur ls>)l &l'Jlj u"JJ +r dlJl q'! 
"JjUI 

e'iil' i

.Y 6-,l,J:rJl: t 6-r iJ-+11 '/ e-r'.ll us rsidl cJ+- J

:a,nkjil eu\-lil el>'i-lJ i]sjJ & \ 
'Y

3 (a): (r): (r) t'-.r J-+11 
'rs 

i'r-'!jJl '"r|:l;Jl 'F '{Jo ':s'I +F r-Jsilt rJ-'' c'rl

t* 
^r, 

Orr, a*, !r-!-rr 6lJ,^J1 r--ro d+rJl r:c ri'U r:*i tX &lJF dDlj 
'{]c
: uL:

.(Feasible Solution) .S'Jl .,jb:Jl J'll 'J" 
JJ'-'ll r:r 'irl:ll 

A'J'I d '\

.(Beast Solution) J5!l cJJl ,J" dr"-ll ai 1'r" lxl il-/ q'! 't
.(optimal Solution) &!l dr.r .r' r'Jr-'tt + 1$31! :l-!l .5i 'r

o-u!r o.,rs,.vr JJI J' &"Jl * 4i+r4 cfrlr J:!l {-}l or ''Hl trl^r

a!-Jl olr (North west comer) o'-+JJ ,J'$ '}-'ll 
l+Jt 

'3: *L e+ a''l'l 'j^ 
lt

51b 5.1a
CLm 54 5.3 5.2b 5.2a

C114=35
C124=30
C134=15

C113=40
C123:35
C133=16

C112=44
C\22=36
C132-18

C1'11=45
C121=40
C131=zo

No 1 .rlJlC11=15
C21=18

C1l6=50
C126=30
C136=22

C115:40
C125=30
C135=20

C41='16
C51=17
CA1=14

C21=48
C22A=24
C236=17

C2'15=38
C225-25

C214=40
C224=3o
c234=14

C231=45
C223=44
C233=18

C212=44
C22Z=35
C232=17 C231=15

No.2 i,l-_ l1

C314=50
C324=40
C334=18

C313=45
C323=30

C312=50
C322=44
C332=20

C311=35
C321=30
C331=20

No.3 luJrC17=21
C81=17
C12=14

C316-45
C326=35
C336=22

C315:5u
C325=40
c335=20

C32=22
C416=45
C426=35
C436=15

C415=45
C425=35
C435=20

C414=5O
C424=36
C434=15

C413=48
c4n=34

C412=50
C422-40
C432"20

C421=35
C431"22

No.4lliJl

C513'50
C523=40

C512=46
C522=36
C532=28

C511=50
C521=40
C531=18

No.s iJJlC52=16
C62=17
C72223

C516=50
C526=4O
C536=20

C515=50
C525=44
C535=14

c524*A
C533=20

C613=50
C623=36
C633:16

C612=45
C622-25
C632=15

4611=50
C621=38
C631=18

No.6 qLJrC82=16
C13=16
C23=17

C616=48
C626=38
C636=15

C516"50
C625=38
C635=20

CA14=48
C624=35
C634=16

C713=5
c723=36
c733=18

C712=30
C722=28
C732=15

C711=45
C721=3O
C731=15

N0.71!rC33=18
C43"19
C53=18

C716=50
C726=40
C736=20

C715=50
C725=40
C735=22

4714=4a
C724=40

C814=48
C824=40
C834=20

C813=50
C823=35
C833=15

C812=48
CA22=35
c832=14

C81l=46
C821=36
C831=20

No 8 lulC63=18
C73=19
C83=7

C816=50
C826=35
C836=15

C815=48
'C825=38
C853=18

bL2=205 bL1=20
bL6=30 bt.5"25 EL4=10



.(Optimal Solution) &!t .t tt 
"t" J,Jt r+ lxul lLll d .r

qr*t"!t l'jri,)l dJl (Jl. Jr--ll e+ rr+-* ,;r11, Alt {.t-J*J d Nl .r:.-.+
LLJI Lrr (North west comer) q--+JJl ,rlLi,lt ,IJll 4+.;! eCr ,,le r+ 4jlj nS.a.ll
6L--1)J d. L.llJl iAtsJ -;ar3l a++*,i jl (') it Jr\.I dD: o" ,e4.,r_6ul

.(,jrL11 Jtii) -.Jrs t dtril gr3"tr g" (129) &JLrJl i;t!l ipill
&,,,J ...f.|l_r i__lilill {_+"J relsl .+lls]l Lr, j-q+ll .j+ll i.lh dlrL* i+E .rl_J

e., rj:'rll rlti dr.4$kil #l Jt#lr. &lS,l+t+JI rl.: ,-:S. t i]rLJl ,;f qr+r,!t
:,i;ll.:ll iJrLJl ":e ,/ lJ$l Lii[r:]t .-rt^ + .1,.r (1)

K=Kl+K2+K3
I cl.r Ligl lJh Jri,r ilij +si li!:-I drl+tJl (1) it .J_*lt d*. cr. g*:e.r
{--liu,Jl i-ti \ tir,iilsOc.x-ol:,_r_b.,r(oyrv,.) atl(K) r.IJl :tl<tt 

Oi ,).j
, i l<r1 J.silr ,.r-t: e.* c,r # 1+l u-lll .t (") ct dr$l # l;!l i.3. l$Jl
,Jlli.ll irLc 4+jjj ;I J* ,J 4r*Jg.jls ,i oUtjt ,.,i,; L llJr .,,,-rlt $ d4,Jl
il ,--JI "oJl{ cDL^ (J-- rl-r a+.,L-ll dJL,J*6I L ! J:il jl.,Jl ,J+ i_," k;: +rIL

._ij5J"jr
(Best aL-.-ag!l .JJl 

"J. 
,!.^Jl a+ a+r.+ gJlr 4+1iI i]-!l dir J.,J r+*rjL Li

(V) &!+Jl iF- C;lr ja t s r:,iK Ljrll "jJl 14.)t et .1" (+ r{3 Solution)
+,+-/L JA l- i$,6i+l.Lijt ,u .,.+_r+ jl Jt}ill 4jJt i.Li (J3,rrl ora s!_..1
s!L-- ,Sr ,,Jc ellJ, ..plS (l Y . ) .lrc. af$t: q+U)t Lrt r \l dri itr ! +j6 d.,lsL
l--ils jL-ilI r*dt 4!J} cJ! ,.>-i jJj 

..:ra L ,.,p . rr.rr a_J31t al ,fl ,i.+- triE
o--.i r-113 _e__,r L"S ir,ritsl dirt_"Jl ,U+l e St e.dt or ,Jdlt aSr &!c ,,j" ,..,:

.(,.-ut Jlul) (n) i, ,Jr+u
,r+ iJ.ll liAr (r11Y. .) $ iXUJI ::LJ, rjllS:} ;t.lL ,1i e-:i (A) Ct,j..r"+lt +3
q'- # kil c,llrnil + (v) it lJ:+lr o.r L;3Jr J":J!l 4JluJ ltr .!i:::.it( .,c

j-,ru, o! i-ilr;i ral 15. !t, 
":tul 

iL-Fll ,o t'Jl ils,.:Jl .*.r.E l, sr,lr'utJ
Its" 1l

.(Stepping stone method) 67oJl JL"J in+ .l
.(Multipliers Method) -..;"!l !).!rc. J dJUcr.. lt Lir,! .y

,.Jr-t.]L tuLi-)l i $':,lAr iJitu qriu} J d.l!l Er.,I cr d-I +rlJ" ,.1i1 .lfrL.i
tdlLri lrLJ i+€-t a-Arr,a. JU4 d drLl+ll rj9*j _r!t q]Un ri3 ,a.)-t-i, g-t_j1 *-5-3
cFJc i $r .dJl i:Lo ,rp Q.S.B+ i-Ii .jr_FJt C-tjll it,rl .,1 i jr .u. r-lsJ $j

.(1) ir cJ.+:t "*; g.,EiJl



t

:ri,lsi)l lllljrll rtr \r..Ji.ll elt Jl ,:S.,,ll ri-rL ed lllc u,JJl +! :lslJl J- (6) $r clr:+

(:rsJl)

L
!.rtn

:ll.: c!; kcr.++ url (K3) irJl-il-)l (K2) dfli.llr Gl) ir,!"ll l.iKx u'rt'L^( t) f-2 drs+

(west North comer) qr'J'll dl''ill ,isJll ir')U U$ 'j\ll

t'a

K=Kl+k2+k3
K=1405 +3162 +680

K=5247 :rlii 6sr Usll ciJ. 1<ll

.

&
1, . i

sfr=v

91r='. 91!:1r
s1r=1

srr:1

\1.

B B

aJ'+

K1=
1405

K3= 680



(v) cr dr.'.
(least cosr Method) iits: drlr ".lJl u"t-l ,JL {s,j.I &

o,'a .,rB
J! LLr,- iir

.+rlr(\)

si;l; nr]
U-J.I (r)

si r=!

Sr\=v

slrq!

xv'=v
svY=v svr:1

llar"
i4ru,i;E+-fi;Grlr i

(^) i.l 'J-'+
..iIS ,Jitf l J-i.i fiJlt U,L (K3) l,.Jt !-!tr (Kl) +.ir.lt qitsl lrr,.!6

cost method

K= K1+K2+K3
K-1399+2873+691

K=4963 i,rin !r-r i,lsll LiJisil

111

(Y) Fr
(\) rr

t&-

Nol

No.2

No0

No.8



rrlEJl ++- J' riL rrSrJ rJ-;l5Jl *'s r-.13 L g:-C:
X123'+X136= 5

.L-Jl .,-J) (\) er +u.r! n*.-.-:! (r) i-.,c.)* o 6lsL (o) 
''Iiti' 

dJi d+r
.{++il li"rl]+ liSAr (1) riJ e+lli}l

K = 28 960 ,J;.: :,rr ui$l 4lr:ra;i..r:si lliu'U iJa.Jl 'rA & dJ
r$EJl rJLJ r+Kll dJls3l dr

ra:5" la:ll :;-Yll3 6t:s-)l

r+ J,..ll rr+ O1 ;te iJS.iJ .ra !ll" or 'rLlol is grll srBll tli',lt eilrJ i'il

$j. 'rr . ,j t,"-./r)l oljJ$ .\$-,lJ,.C i+i lJL' L- i 'l tJ"Llj"l! d'l-ll3 d'-)Jl

,r\ \lJ (Fli cls,:,r;iu} u6-sll li- OrL.+ aF. JJi'llJ rl' Jsri+ adLlll iJFll

+rL!r t*.t r-i cllir:-Bll a;r-pll crl.r3s/.e gJsill du 41J r\: rJ 
"J{ u ""i

ul -)....c! jJ-, r-.-a l-s os- ,J-i* .Ii Jl tlsil ' :K 'tirl'r L'b+ix 4 !"r1 ur"

.(')..:t-+r (r,rrr'; a-1,6 llilll i+LJ r}:'Jl '- +ir.1" +.,1llq$l r.lisJ" l'i''IsI

a--* dn-.i r).) &1-J !!: (\) i.) L"itjl d* ' ir<r rlllll rl"j' o1 c"r lrA:

JJS)J 4JsI .i,1. rsrll pi-) ul q;l :*13 p} or Jir:ll ;.i'3 li) ')[ol Jr$J al+ll (i-l'i"

. a.srll r$ aE^i.ll JLlr ,.JJr &l 61mn) *iJl ra-,[! ri;Jl dr ip LJ.l '>-i
:oa cll &l-x Lr A'-F JS .,"j'l" lSI i'r* c'li:"riil d-,i+J

(North west q,-+,1 ,JL.]ll us-!l e"-,,t +r .,le l-tlsll dJ' lsrll JtiJr(oYlv")
'comer method)

.(Least cost method) ijK dd>'l J,-iJl ''iJJ'j" 6ar r+lsll r-iJ' t-sll 'ltar (t rrr ' ' )

:1 .*rS ,r, ffS^ff oB^!t Nt i---L1, ' rl<ll &i ljl ,-F l dl .ro '!J'ri!t &rJL! 
'1

lrar Li. L".r)l Jr,.!tr d,i,,il -rtrp)l ;rJ.i rrlr ) a:rs $ '-rL!l lll ';3e" 41 g1

JoL--JJl 9-'.rit-+- '":L 1-!U k'-6 ul ..i-jr ;:1 !;1-J 6fUiI tJS t)t' :r
.aj' r!+ ) t'Jh)l JIJ'll 'o$Le q'i d*L"!l 4+JJl+ CL'34+t"d)l

rJ..'.-rrl .\$ aSJdl &f.. d s.+LrI a* t* c^l'I c,-r' r"ti:1- 13L L'J-L;

l---slJl Cll Ji,l,: ijfr^ h.rr.)., !.F d'fit& &ll r'JJlir 1+3 61$l- Jril-l J'J

.r^ e" .+3ll .:,lsUl .ra CiL,:-n r! odlr 'jlUJl r-l! &lli" rUt' tJL 
'J '4hr

J-+$(J4 d..-lJl d,c) tls o;r+-/ elJ,^jll lia l'J*; -.rlF a+r ("+sJ ilJ'I

i.rrr, *,i a:-LU t'liil1 di#'i!l ols elJB' l's+le 

''i"Lllr 
i35ll o+J c;lr^

.ulr

,t.,r u rr,-! rtr7.rrr, l)+',l1 I

\TI



(1) Cr dr+

It- .:*l 1+ * + erllr 4.i. kilr ejbJr

:{x!t _rrL-J :yri
L-rrS.3 -,ir ($+,61J3*l Jii.:s-p;Jl .r-1tj,.I -o.,;l:J) 

'g^ rs..!t 'l.rc rlti.u:.dt .)
.tyq_ty^(F .\ 111 ,Jrl L.,tll .aLc H.j-iI: -si! r.L

,*:rriis-yl ..r,. tuJlr)t !..rJ _S_x (i.,.j;lt r..)t3Jt iJU) JAL .r.si .y
.lt1A

.Y.. t OLc -6rr'!l- g-r).r- Jt).i++ilJj!)l ,Jlr)l r,4lr a L"JSj.fJrJl .f
L.l+ .lrl,ll crLlJJl l-lu (Jl" 6!Jl 6tJ,-bl-. o-r._,e=. -!t !D JLi,$idl .t

. I 11o rJ[+
jrJ! ,LUl "aJhlt ,J! jilr.j .J.j,6 ltu,-jJt r*c "+_ {"+_i,qprs eiil .o

' .1 11o .elJll

1{r



- "x,Ll qr-r3jul ..i.: (!..i r)l 6lJlJill i-i'l) .rr" a,l*.rL-, ..l:-*ll "+' +3. 'r
. \ 11 1 .alyot c

- r.l-!l ,qar , I Jh .sl G{i. JlJill !1331 ol-'.-iJ6j 'n""Jl rLe rr-9 rLL:iI

.t. . t OLo

e.* ,.:Fr fu,!.r)l cJ,,i-.;ilr +'i.r. otr.,i ei)l l+r 'c'r:-Jt 
te q9 'd;iil

.rY . . r olJi)ll/ot"e- ollj J) .J"d

,gL..-o ,6.r-.!l ( --ijll JBlr Jh !1lrlJlr eEi)l "i{) 'r'..- -.)l]Jl ric 'sl*ll '1

.l ...

\-l+J-rJ.P--l !i!l Ll+ll (iLlli. r-lili .,'it+'tt) '-. 
t^rtt 4e r* 'uJo 't'

.\11o \ t LiFa igt"o ,UlrrJ dU!

d,t-lrJ $--! {-+.,rJ yr:'x rtr -i}] r!*E '!F'i' 'r-t+ p 'cjv;rll +o '\ \

,i\--ir drL-Hl t Jr-rll irls '.,'Ul JdrJ &:'+ iEr 'l''rJlr +lj-ll
'l lqr

.t , . o ,ol-.o ,irrlt ,crir,ll: J&11 6lJ!l .j': (1i../1 ri{) r+., )r'P 'eir '\ r

$-}Jl r..,!l iU:,!.prJ r.il i-i:) d '-'i6l.Lr)l 
lJjo ';ol': 

t^' 'tvrt. '\r
.1 . . o ,!lr,i \ v-l r rlul '!;l'r)l :';'uN l,qv]l a'r'dl '&!l 'dJJ
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