YV FA LYY amio 51 ATAY L o) 5,Lad O 650 cylio cuiipe sanss & i

2 S LR
53590 Atk 1059 et (4D (SASWS (gl S 0 Y
YEEE‘_;Q:‘,)S * g )dmb ‘).Q}

3 5z olBaily (b cwdige 09,5 )l cwlils IS (gazeiils )
3, giz oliils lio gwdige 09,5 ,LollY

QAN ggas 5l QSN Y oMol oy, il s Gyl A0/ TN F il & ,b)

WS>

Jsb 2als 5 Gl e Bas el 0dls (s 2 (39 G S350 59y LS Job el 5 (Rl L S5 Y ugSire (Db Alis Allie cnf
S8 oyols L jekaiedy gl bad (635 pe ol 89 A c0ddpmsd i 3l el 90 a6 sk tcinl IS AL e e (0 g oddosls a0 baleS
el jglatody (rizmad el oad 85 a0 3550 slagSe (lsiear ol (ol whe ST 50 Jome g 0)5m (o ed A Al (il los
sl oy e ol blis 4 sl o5 5 azsliz o5 39500 sateiae poe ol Slislons | Jolo gl 5 o0 b S s Jie Sloslons

el gasipll I8l s lee iy jo aS Clls az g b atdl il Josde b LQJ SNBSS o (8l (6 it Ay

(ol Sl o lainl daglis losy Jeud 5l s e
odd ezt J3 1 Jed cnl 5l 63)l9e 9 o juce
Flo 0 S o g3b Jos o 1) gl ooss
DS 5o eadosly sgu> o Lol Al sla sl il
e Geb pazie L3l Gad el o JS Anse
ol osd s has ange ool 4 wae eyl
AL sy 3 e g el (e ol

S orsSas ofSe Blus a5 alax
2,5 o,Lil 550,00 @

) Glsgame b Viglosly ESLE Sy anS oy
bole Bas el 00 00ls osascless g b i
G dold p i AS6eba wl caraslas ST
R e A R W TR NP
Jotre slranie b a5 ad oo axlse bosmoclens
ol jshieds gBlge cpl jo 08 lralr 1) lag)] g cod
AT 50 e b lgd so 09l dig i 90 Baimslens
Cawd Ban cpl @ (0,08 9 S8l 5 Cu o deosl> daue)
b Pl pl K0 sleop 5 des 5l L
(ol b 5l okl ds bley Sleyoleas

San bl S e (Lol (e S50 05 1gdlS ClalS

doddo
Slles jo Gedod Ol Slegdge aloxr 5l SLol
25 thy Sole 0 ] o)l Sl (L2E &S
& Sl nl g 2R Ple (pl o WS e 3L oo
OB (re meolst (o0 9 Sl 29290 (5 b lalolis
el ST 1) oz GBS g (85513 sl
S g e Jaig e Anie (Glujlwas by a5
R I I
Sl Ll By g e G e (8L Jlida oS s
5 Jolse wlolp oaimd g b Juted vz b S
Lo Pl b s 2L 2 S50 sl it
Sley Sl ey Gl 5o oz Sldlas mgdise axlse
Syge 90 4 1y Bae &l [V] \6%5} a5 0D g9,
Sjle @ 3,8 ke At 2S5 Tegerme (S
S, By g ool st 1) ale poLaly, o 0
Sl ey lp wliiee gedge (pl 4 plareaddle
ToaSals lools 4 obolSe Jloe Gy 45 yiie
S e 9Y 5 [1] 2 lels Y]

Stz Jlow @ Gloig 425 3l laJls
lye Sl b cdél o bul 5l el sad gSa
Sloyiwds mre Sle g Sligad (e &5 g

Email: h.karimi@ub.ac.ir

DAY YEV-Vo v : WS35 OAY YYAFSY 1 ils

1] ghune Bl g


mailto:Email:%20h.karimi@ub.ac.ir

WAVl ) 5,leds O 5,90 ol (cwdige (oamass & Hii

YA

5 Oy ey Sl & peSas iluaing Pl
63,5 gy ) e 2 30lisS usSinn Aline iy
Ble iy Sliir oy 6l olameadle [8]
ST S psen Win & algioon oS (5ot
P wélf IRVEL PP SOV I WP\ I SOOI UON S
Sl posSae oLy filue Ao jo [V] il Sen
laoleS Jsb oMol b 5550 =) Jiles ol a5 wilos,S
ool NP-Hard alie 5 (59 o9 glodls (s,
oo o Ll 550 ) ol Jlae 5oy
1, ol, [A] TSl 5 TSl g e U (slalazais
O S350 $9) S0 =) (sSae ble Jles sl
ol (slopleS Jobo 455 5bay sainls oleniny s
Siles (B ot ddion

P s Jlwe [A] L SKa 5 05,15 g0 caell )
Plao ool wisle las g wud ) las o |y anud Sl
Oley ;o il 395yl g Cob P aS Shse )0
Pl lp gl prizen ol Sab(> Glalezrais
il S0 ASLS (g yaile ) S bl
dalolys 58,5 slpris O(nlogn) Sowzo L Sl
ool b 1) ailee =) (usSre dline [V o] oiinss Lo
Vas 2 sl s (5, » 9y slaanse 5 g O
S5 Gl mls g (o)

-V eeSae b e Bl @ V] o5, g o0lide
i) a3 Kb 55, loleS Jsb I L 55 e
el J= O(nlogn) yley ;o Wilgs oo alis ol aisly i
4 (S (nl a8 plp o b lbanie oo &5 590y
lis o a5 sl sl axg il valys 2alsO(n)
gon 5 0ab 35,5 oS Jsb il (55, s [1)]
Sled sl o sl ouiid zrlae o el (6l Sl o>
Flae sl 1y SlaS 5 wipof Ko lalie o (Boimys
wisls sty (Gl Bl S50 <) esSas Sl
P 039 Ok Sy eadesls slagleS Jsb oS Jl o
DT el o Lol JS &3m0 5S

s ooy L D] 0SS 30 5 il
69y obS Jsb el L aile P esSae LS
s 2l J= Gln 1y el golaws (50 S
OylSen o Sl s S @l Py e o

Jlos (nl b oadall Sloas 0SSy 5 ey 3515
S9zy s Jsde dire) ;o (2o )5 (nl pogdle wenl
Ol 4 e jsbay (50,50 dalllae Cwand 3 a5 o)l
Lol 0ol azls

Fr -V S Gbole Pl dllie ool o
S o) ST 39 g S35 59, S A * allae
FYsb Sle 3l S STk 5 5109 walys sllas
bols Jsb (Rl g 2als b (il T e ys
15 caools Gl rleS Job i s a5 Caasl o 35 yo3
oadosls (Mol sga> 4 axgi b 59 e S0 S
3 ool 99 45 o sl iz S 50 S 58 (sl
sobate gd Jias 350 ol 95 & londasie Ju
& ool i duge g Gloj (JlgJe 2 (LS Job
OOlolis slp jolate (noy 1098 (o s 93 (o WL
2 blotsn o (a8ly slos ,o Plawe (nl (los 08
5 el 35 s g GLE T e oSl 95 59,
Sl 00l gy S

A daler JLis 5 O ygodr alae calsl o

S S Syge Slllae n 590 e B 0
ond bl usSae (giludigy Plue diej 3 9SU
ol 0315 25 3 0 95 (2L By po i )3 ]
2k Joe Saledye 5 e alies Glojisie g Loyl
Oz L o el ol Wl usSxe bolSe Al
Oy o5 el 00y ] als gl oyl o 0,55
Cowsdy dngy Slgz 4 Se5 Sl eSS L ) Al
Sfbes guyn ppiea 5 ey (e S sl
I lie o sasply Sl o sadall oz,
Loy 6090 dalllas il (i3 ;5 398 o0 Jelodg 20
ol gy 9y s o Sl She 90 4
g aslllas cpl 5l Jol> mlis ptan (23w )0 Cales)s 9 Sl
ol oad o ST slo iagh lp obolpiin

o295 ©lusl y9 50
S OB sSae 2bolle Blae o a5 wl wss
Jed 5l Al sl il )l ol oy ol o il atiee
Ol 45 390 03ld 35 555k Wo)S (59 5 aleS Jsbo
Loy o a5 lllie gl jo 05l (635 50 s ()




CA}’)\) aS el 4.‘>5.' ..\.:Lv ] 00 I LQULQS
Wb OB e slp Bl lagsly 5 Sl 39 s
Sygo ol ey nal aib SOl 55 Ao
s ol Cond () 50 09 walg> Suis > alies
Vo egSae bl s e S0 Y Dbl
g lapiie i boColedys g ond ools 2yh S e
2l ilwaige Joe an Cwnd o i layl )l
s V=0 oy gseme b T=(V,E) (350 455
O S50 ol 30 s 1 K s 0 1) E sl LS acgese
Sl cl (Sae a5 s Is 1 cute Jsb leS 5o (59
dgax> 4o kS e Ko ol @ wily melS L
el e s GV s 5 ol 5 Sy
W =1j —bj M

}kJr =Ub}k - }k (Y)

RUEVCC WOV N [ [ SR TR
SealS wilgn K e o pilazls ng ) oS oS el (g )lads
agheS s il 5 ialS ool ke ey il L
u.v‘;.ul.u ‘w‘ o0l 0ol uLA.MJ InCIJk 9 deC'Jk Lu u.u).vda
i New H H
;k = Iljk —deC'jk (Yl)
1" = 1b 4 inct, ()
el dolgs cavoas g ¥ Lalg, 5l LS e s Job
lrasls s sl ) oS el Gloy b Jgbo s cpl )l5m0
295 ply o b gl (635 p0 b &S qwgl, Sl a8 Sl

SV LLolbo Ao Gy 2
5 alatigs 0 STy 55 e -V DLl A I jslaie
sebaie sl anse S 0 SaieS jglaiedy (S50 ASLL
a5 Bl (Blao b loj (lie Sl See anze cnl
A5y 09l (bl S 85 w0 S ol o, sl
SV Lol Blas @l > () a5 il azils
5 el ool LI [V] uSls oy L gy 2o
95 las 30 90 8 gl Glp &5 w0 las
odlogylas iyl Billae (lgiee B3y Ok S8 S

S5 Jee ¥ IS0y 0l

b S =) S bl Alie [VF] T bl
adold cov e sbaples Job b (8550 408 s,
o S gopeys Wb plad 5 WS pwp i
Wil 4l 092y b Jsb Aol s 4 Sl s
g0 w2lgz ol e O(nlogn) Fouzes b aiwss 0yl

5 Sl ilee GugSae Plows 51 Koo loowp 0
b Cos 1) ose Bl -V usSae dlies | ppuls
9 WO oy Cowl dasly iz Aol @y o5 (slaize
s> 0" logn) le; yo aliue cpl a5 wisls lis
o 8,5 ks L 18] T Sls s Sl VO] el
koo Gloie cod alloe ) oS Jlaw (sogee
) s Jilue aiz e a5 W, oLl centerum
ke Bl ol gosls gllazaiz oloy 5o aile
&lg,o 2l o jlesas NP-Hard il «3> centerum
Wil k=) a5 Syge,0 ol las alies cpl o Loyl
b anles Lo 55 e —) usSae At 4 alies

Bl ey 5o oadplnil lategn Jlisw
oo Al Koo glallie ;o SIS (ugSae (bl
C3p 5loS S 5SS e ol Bus a5l S50 )
@ Oam )l &5 el (0gume Ao alte )3 ()39 e
DIV sl 03,5 (o) 2 55 99800 Jroots altnne

S S 5 Vgere sl luaigy Jo L
ot 5 Aol bl daania asle alies sl sl
S wms Sz el (Kon Jos o Ll ilonss anslis
9 (ogSae Jlas wiile) wBls (asuis o el )l 330 jlads
Oalplty 03l 4ls gz Wyiel )l (gl olbipmess Laid
s glogally 5l ool ol usSae SbKe o
Sy Slaisue ggommos 5 gy 0j9 aleS Job alox |
Wt ol 4 (Gab (ool oS Sl (5550 4 Sl
Sl oo sl 9050 al 4 00 onlpl 1098 oo
5 Job et i wb ooly Gl L oS plasT oS
P hL b asl jair pess ool Gliee b wad (9 S
S5 ann Jaia 5be ol &5 oMol i
ol s £33 5 £adge ol s allie (yl o i

Lo (8L (5 3lw oo g iy 25
e Ao Cﬁ‘ B L asas P as )#QL«:&
dsb el g Rl b S -V esSee bl




WAVl ) 5,leds O 5,90 ol (cwdige (oamass & Hii

oS Sl 3 0 55 o Shp slapleS pled sl 4 Joe
ol ye el Jo b cewl oals ool lid ¥ S o
slclr on e dneS bl b ange Sl
ool ,0 A asS Cds b aelyr awlxe ossliwwsa
Lo, p)god &y o s Bdo 5l L ooy
b3 Bllae c3 0 5 e 0 a5 vedie b R
5 oalaislily 1S e 3l oo A8 S EELS ey S,
Gl (] a5 Wil o oduel T o0, A4

sl 00U 00l ul.w Y Ji..; 5o C}.b}da.

Ton(R)

Wy oS il ol e 50 (gudspmndl Y Sl

T ThiLy

s 3 55 4 Jon ol sbo it Lo el

S, T oSSy nh 0 d92ee e yeas Slass N
L 4R slocs o

Jolis o o) R Co 0 50 09290 (o e ol M
(At 00 adeie i 5l STpe

re oleS Jobo il

ce LS Jsb oYL a1 1P

re laS Jsb ol 0> 11"

(e b el Az 1

18 (LS Job rals anze 1 Co

8 S Jsb Lll Jlade 1dy

8 S Job rals jlade :dg

el k <3 )0 5l ol yone Jsb th{S

ek e ,o 5l j e (0385 Job :htkjmax

(S g o e 1Y
ogds ol pl kK s o 5l pll d5le oS g0 0

O @ly sho Jlaie Sygo ol b 50 w08 g0 )l

el se 43,5 L)

ooy obeS olai e

WS o odalie VS w6 o a5 jsbilen
Qb ol o g0 &S S e g0 o glcessa lp
ool b oS Bl b s 3,51 ooy | 3l 55 56
slcson; 5l oy lp wwl S ol Jeli aS
uSLv Cawd kEJJa" 6;).0 LY OAATWJM

et S Yl e 4l
(lhe 5,0 25 lasy |

Sl 1y 058 of §f iles
3l prnn 45 35

1 |
¥

4 lacas s 5l ohs 2 gl
JRVEL QKUY FUNTERST SURPRVA LIV

S50 59 @b 3550 =T (2l 5 s e8I ) S

I3 5 (b oo e iy x5
9als> gy e Y GesSae Dbl At Lxil
o 90 b 9 (B8 S i Y S al
A Wb aomi e Wisd (63 e YA g VT sul eiee
9 ey OMW L}«JT) 99 u.uLo bl ‘SALQJ B Ls‘b)»)
S e Soup w9 o lapleS al pled sl (2L, Je
Al iy Jo Glgieas all alils 6568 Bus al lade
OleS plyeas a5 LapleS” 5 SG o (gimy 1l walss Sl
SR K v:>).> m)osgd» d.lim.o)‘ é}w ul.?cu‘ U"’)"

RoL coyo pigoan T oo foubpmds ¥ S

Fyo-Y oS 9l e Ao (B Joo
ol A aaS B oS e ole 1) s 2oL, Jow




Sgd oS Coyn opl 0 dezae Ko Sy )
Job i Gliee &5 WS 0 lo Ve g 1 lasglusls
9o Job B! a5 il g5 4wl bleS 5l S0
FS>eS yip oS B Bl 0 edslcwsa sy
O SSLEY g VY Ll il Sy pleST sk (glase
So bl Vi g ¥l sl sl it gsemme a5 Cul e
JMPW‘“ Qﬁ‘ )i:Lu \\cs \Y 6&’69[‘““’“ ML ﬂlﬁ

AR 7y gaduin 393> ;3 b loleS Jsb s

Al cwl glanie plie Slo 0 Al Jae ool 5

«Ba g odal 3994 oS Jsb (55, eadplosl &l s
PN NI NS - T 7S e
30 Slysd lie a5 050 oo 00ls HLi3 Y 5 F glacasgass
Wy oleS Bdo Gl s saslogzga glacs s 3l Sose
JasFraas ey p; 90 8 Jsb o5 adl slojlula b
A Cadgazme 09l plp RS b oead anie S
2 0 b mals i faeme a5 Col pagie oyl Baimsylis
Jsb jl 4l cal Jsbo o8 ally (slojlailay wyls a0 55

LP(ce)
mineZE:(Ce*de*+Ced )+Cced§e )

> s )= de —dg )=k —hE—mb-yk Vier,jelkeL,R )
eetf eet}
> (as —do - ds ~dg )<hé  —hfamb-yE) Vier,jelkeLR )
eetik eetlj(
>z <lh . hk s> ds Vier,jelkeL,R )
(Eet:-< (Ee’(-k

VieR,jel QY
[ht +3(d¢ -dg) [htiZ(d;—de)J£I0e+d§e—M(\—yi')

eet; eet;

VieR,jel (V)

O 3 2 e
eet; eet;
n (QRD)
y-k Vk eR,L
m ()
yi =)

dy <1 | Ve c E (OY)
dg <l —1°v vecE Qhp)
di <19 1, 00)
de d 9 yik’y| {-} VeecE %)

Olyeds Ban @b lade (S ma Coledyd wodise

03,5 oo el Sl 5 o5k A e

v (2l 0 Ao (o Jo o 5N
Sryaaliy g9 5l aliws opl ol caasl)l Lol Joe

NP-Complete plus I g5 oyl g chalize oo sas

slples plod il a4 Wb Jow ol &5 ass céo

O Soledys g 09t o GBSl S e 90 G B
S abad a0 s 00 )5 QL] Gue &b e
Joe g «Bd> aius 5l bl u*“) 90 O slpls
odl 0p>d 38 Bae wl ke wed e Jo ool
Jo o G OlS Glp S e Al




VWAV o o) 5l Y 5,00 cubio cwiige sanss & o5

Y

sk oot asling; ) oS Jsb Lials 3—‘:’.}-“=C}k_
fkes o R Co 0 p) s (5 SYob J?‘b:ht(R)
Koo, ol co 0 1) s o Yok J,!a:h‘[(L)

ol Bl ool @ azg b (izmee [VA] ol

Bl L cal o rw Coond cpl o [V] anle

K o3 55 557 e | a3l Job o Ly (P,

fk;o'-)old.é-bi‘;ﬁ)'jQLASJﬁbL;@lS)lm:dIC'jk Ol 9 e o D = e

Ol by Jae 558,550,089 1) alis gy s oo
g ol g ool Lo ¥ S jo i )oS () 05 >
el bS48, 54 sle el )y

tyleS oles J

cazLs g oles

ks i aslin;j gleS Job il e inch,

L Ca.‘;)é B3P Al &LOJ)‘ MIS )‘»\0.0

325 molie Wb (Bg,y (nl meoss sl laml jo 05l oo
:o)gTﬁwon\.g (oS 0 oles :k

A(LR)=mingsf, R (L)L (R av)

Sax = (L) (A

‘kuo)old}bf)dbuwﬁl.o.s:\.cgwjlk
‘L@w)‘)‘sotao:\.c}wK

_ ke el asligs ol j oleS Job -1t
hrI;in:miax{l-i(Pus)_Li(Pus) } A\ f Padb SN ry o J?“a'j-:—(
thozs i aslonf oS Job (taldl dje :Cl

b 9 (e abaii
S8 oty S8,

A ol 89y (e alafi a5 ilos”
o Sim 1, o)
L

o5 o5 Bl ) oS 0,8 ol 5
38 )5 K038 35 e g 0) o
]

I il sl sgmg w28 005 40 » 7 Vsl b 2t 305 ol oo e o
OF MR L K = K=y g acad, s B (T, T slo 1y s

LA(L R) s Ay, O i | L1y yoon o gl b 2350
025 ddixe Bl U Lo s 0 5 Al g

v

—\..QL; L;&D’A(L, R)o_',k.b‘\ aublosopn;

SalsA (L,R)n;!.ﬁ\ ap b Looso s

Job il S R 3o pon o a0 5 s
3% AL, R) o3l 4y las”

alts &y by gy padipg Joe Jo b
il o BB e £lis,! tal8!

—%.oﬁdomwwm)agi)abz‘b : md"t‘j‘A’h}Ag’;
Dt gn baio Lazly g po |

B baeal 3 agls ae Jyb
e 13 L(e)= Ly, b A Cle)

o] sk 5 oy oS ool oo
hy(L)-dls,2) b 1,

Al bgtye csiayadig Joe U b
ol o BB alts glis | pals

o= e (Sb e aiuwn (o i Jo i 5981 S

Sy cbleS a5 ol gk i Sl e L cloc 5,5 aib a8 ol (g ylaie il VY Lyl

VA Golud jo aiiws (ol L ialS 4 jlxe asli ) ol s oile a sl ulidl g relS w3 4 R




| (")
Zdecjk =Ak(L’R) Viel,

j=

deCijk£|}k_ VjEJik,iEIk YY)

deCIJkZ. VJEJIk’IEIK (Yf)

) Gaw b Jlade Yo dbaly YU o caligle Jow y
b el b A Sl o amse ol
dcgome a5 WS oo le V) Codgame CwlaleS
Jaie L owlb L cop py sbasliy; o bl
e 35 YV gl Codgame jo il ol AY(LR)
e (nyiian bk ojlsen (oS o Job 2alS (lies
plpaes el wlen K coyo w0 dslisp)j obs oS
razlipy IS Glp Joo opl a5 ail atils azxg5 ail
Elyyd Dgb s allsl LSy ad L CS 0 55 )0 S9zge
WS o et |y sl Gl Joe ol 5l Jol> Lle
bl e bes o 0590 Job b ol moliél b oS

oy Omax L A BIRVIRPLINVEL S P EP LY
by e Res 50 55 50 b &0 (ol jo il
Gl Jae ol 125 eolisial Jsb ol sl
sazliyn; sled Glil 5 ol ) O)ygoa glas)
olawy Silid 1 wgd oo J> R S350 1) 50 09250

.Q)‘é S9>9 i P I aS Sl @LmuLe,S

(LR)
LP, :min ZC}k+Incijk (Yo)
jedy

i (¥Y%)
> Incly = (L)~ AL R) - Li(Pye, )
jedi

Inch <ty Vied; V)
Incijk > vj € ‘]ik YA)
jed..n} <K< (Y9)

Son ab Sl YO A, wadoly bt Jde o
I oS Jsb oialidl 5l 56 Ay e a5 Coul altes

Jsb ()38l ggemme o5 i oo 55 VP Cadgaze 5o
o oSl Ly gde b 3l e slanls

: ‘ . , < sk
Locaye g dsb pals Jhie Gyt sbisS Omax
o olisS Job Silo a5 55 hy e ol k cs e
Ol 4 wlg o k oo L s p; a5 Cl (5
Sebolen el aslys cawsd 14 Cosgaze b o
Gl a5 gl llas et ol 4 55 S as
Jsb 2alS Glie sl Wb wloe sy A(LR)
LA ke 31,50 & le a4 00l (6505 puoual o yleS
Omax s3liley |, L asles 55 Jobo al ably ply O
Jsb Sl 5 [ R coy0 nj Job g et RalS
Jsb il ol 875 45 oS iy LasLi s apan
LA lade a5 g0 50 Sl ol o0ls zusgs aslsl ;o
kS Jsb il 4wzl il h(L)-h(R)
Ly byleS Job wb bid 5 cud (5LIR a3 5
Gl L g R c o 05 50 Jsb wgladlagls 85l0ilay 1, L

Sls Lials (LR) Jow

5905 o5 sbolen glis) aals i ol o
12,5 Joo pjy O )gods wb el (Lo

Dgd 0l v glaas o L oo g5 (A

25 Gk 3l 7 Slrio des 4 T sagnge 55 (0
Sgd ddlal L e o

Lople 1) easadlal slaples cl Jsb (2

3 13 o b plp |y el due 5 —d(S, Z)
e L as s py 0 bagleS 51 S 4 cnl pogdle

i olyeas 1, Cl 5 b Jsb olyea |y T
S 550 e Jolo ials
P S Bde LSl ) jhe Job b slagles
Dy 5o Cymats aSG (l 10 CUL(C) oy diaS SO L]
S8 dick ply 1) Cut(e) ,o oS o polisS Jsb
Ol b plp i laples Job jlade al>ye jo )3 5 a0
CES Sy A¥ (L,R) Sade 4 U awes elS lade
S o a5 glanleS > pl o a5 wuS
g Bi Sleales 0,10 15 ezl 5 S e
A(L,R)=" dec* ()
k=i
2 valys o 25 & )gots At pl (LBby Jso 95T
(LR)
min »"Cj dec}, ()

jedi




WAVl ) 5,leds O 5,90 ol (cwdige (oamass & Hii

A

Sl slas )5 5l alaS o (gl soelcussay polie Sl
T odaliamdny @l 9)50 55 (o) 55 s
25 mely &l (g

olis ead Jol> Baa mb polie a5 jebles
desh FSpss S gl sleo £ 4y amd e
sl o Wb bl pad3S e sl i dnpe
Sl aisiS pe 6lp YA N T lao 5 a5 K Jlo
wgb Spo Wb (Jo axly WY Jobae lanse gl
S bl 4 a5 F P o S bl b aS g0 0
aolem iolidl asly YAV a4 Jlade ol diiie 5 SGo3
Saxdg &5 50 VO N o S glp gaoge cpl il
WS o ey iyl asline

YV ra g1 F ara e (YA lee 55 acgomo duslia b
Qle Sy (2,5 Acgesme duw (pl 4T 090 oo cunlin
VIV FRF L i @ bag)] o390 5l 36 e s
3 el el e anje Sglas ol el ply YYY
adl oyl degozmo sloo,S ple I VA a5 il slalold
Sl @S oo Groal ) JS slaaiiS 5050 0
A0y ey bl 4V F 55 L anlie 0 Ve 8,5
0l pgd degeste 4y Ay Lolidl ol ol A cul
Ui o Sy 3 555 IV B iman i
Gl o 3 5ol ol 45 Sl 505 TR 5
Oered Sl ol pgd dcgazme b oawslis o auie
WNgd FSGr RSy 4 b LUl oo S axilis
g amlys (Sanyed o] (abgi e qlge i 5o
G YV g YF VY olao,S 550,00 jal ol diged (sl
sloo )5 azlin was oo (Lis @S Grizren 05 walss
S (9 9 SO0 OMEH o slp B
Dgr dplg> 1S Olgx y3g Sais Jlaizl ail asils

sl Jo S Jols gl X Jsar s o]
Shosliiul b altee Ay J> 5l Jolbo gl b (o0 )&
et 3o Jeole NS oy 5 chglie 230, Joo
Olime ;Nky oy ol &Blgye el ouls lgie 5
O Oliee &5 Sl Ay g (o) Am g0 B
RO PRV COV IR RIS ) el

GASr dsb b Gk bl (Rl b asla
o el pspie onl Sk YV (gplpl 0sd ply e
e oy 5l s Jsb Gl cnl lade o)lgen
wab i Ul =) oS e Jsb (bl sl
Pwo Jo 5 oowlcamsay Olg> 5l solaxul b wolys o
omloleS Jsb w5 glasling Yo b e
S5y 255 5 ol 4 bspe 8 ALE b wl

A daly> astie Seb

oo Wlawlro g JLw

ol o 0addl)l o oSl s liel g g jolaied

Sy A wlies Jao b o] il duglie o dllie
Ay Sl 0dd wyp oS FA 50,8 FAL Y S
lopsleS sl oy 250> alies cpl o 45 il azils
Sl S ks b o5 o o 435 s s ,5b
Ol dgum (o o le w4 was Gl bS5 o S
Consl s 435 a5 o by il oyl slad (e
slacl .09y o 5l sleS g glay)l rals dlive o U
Omb g Vb dgum o3y e ol Job 4 ba e
2 ok (iRl s als Sl U duge Grisres dagleS
adg ol &gty slel ol el 00 ol \ Jso
85 (ewyp 9 Jelod |y Jaw lap ] bl 5 plg il
Sl las el )b a1y o] colas

o e lp |y Gl Gloo S al>pe o 0 I
R N i R
s (sl 0l (o & 0,68 5l Jol> slacenles
2l ¥ Jodo o cwload o ¥ o Jgu o laisly
Jan b 5 e o) ) Som sl aae o J Sl
dlie (o )8 piyssl 5l Jol> mls b oads &l ook,
il 25 g% & Jgor 5o a3, S lasles el ou
talS lade oy oo 5l eadoslainl o8 b as 5 A
(il e o s 5| soolil o 5 as ) B
(Ban gl e Z
el 08,5 s gl b8l jglateds oS glasls 0

P 5 odbdll (oo )8 oSl (i jliel ol
b g ol ooly s S e lp ol 65 s>

L canlolys ol oo oawilnS ¥ oo 4o odwliawsds




o 1S 5 hal8l 1 (56 sty 38 5 BlaS il 9 Y S5 el Jobo & big2 e (sloools ) g
YF-AY 012 A F-10 A-0F YW Y- Y NNy a-ye A Y-A f-ye A\ d o-¢  Y-¥ Y-y \-Y OL&S

Yoo y 2 o YooY 2 y \ ye 5 q A I
WYY Yy A0 A e Y Ve A Y- Y Y N bl
6 o s ¥ f \ Yoo A8 s \ AU S N )
A i A Y 4 i o A o £ A \e M ¥ A £ c;k*
y f \ Wwooor L RO PR - Y ¥ v ¥ 5 y Yooci

FY-FF FA-FY YV-FF Fa-Ye YASYQ YY-YA YS-YY YO-YF YA-VA YY-YF YY-FY YA-YY AV-Y) VA-Ye VAVQ VA oles

5> F N Y F A A& 5 A I A T S S
VoY NF e A Y Y Y e Y A e a0 OF N Y by
Y 8 W Y Y s b Y b ¥ Y 6> Y 7 s v b
YoM o8 Y 8 Y Y e f e s ALY Y- A CY
YA Y N Y Y Y Y o Y Y & f ¥ A Y i

FA-F FV-FA FE-FY FO-FF FF-FA FA-FF FY-FY FAFY FI-FY YA-Fe FO-TL FY-FA FEYY YOTF FEYD YY-YF  les

T F W Y F NF W A A YOF 4y oy
Yoo AN W F Y YA A o Yo NFF Y AF 8 F ubl
S P YO Yy Y 5 Yooy oy n by
Yoo N NY ¥ A A Y A Y Y. 0 Y Y vy oowoovooclf
WY A Y f Y AN F s ¥ Y of vy ¥ 8¢l

o2t 5 i 39S 3 oolian] b ) S (G355 ASadh (w0 Joolo s ¥ Jgor

Egome e, w381 Alwo e, Jals dluw Sl 35
Z oo k=Y k=) k=Y k=1 0 3loutd
1 B% hR) o 1 B% hR e 1 A% h(L) 1 A% h(L)
(%
VFY Yy YIAYY A A I - S PR PR W R S UL S & |
Yave o YAy \EIY VW YA # YRt YA e e YA Y. oY ¥ \ai Y
VY'Y Yy YIA AT - - - - Yoo O Y# YIf YA Yo Y
- R - - - - R I S /A AR Yf ¥
YY¥ Yo Y Yot \Y b YE DAY Yoo OV ¥ Yoo YA W&oy I
- S (S S S A YA 4
Yaf WY OVIY YA tf - - - - Y01 Aaf ) A R N R VI A \e. Y4 \4
- R JRERVN JRERVA] RV YA XY A

MIP Joo b alicwns ooy Jo 31 Jools s Y Jaus

SN oy e s oty S 2l by
AVI4l VY YA [QAARY)
IATARS vaf YAO ARARY)
IXINY YYY ARNY QAR

- JRERVN] R CARRD)
- RV R [AARZS)
. St v OAXY)
YATALd \YY \Y# QAN

IYIEY Yavo YAQ4 (£.,5Y)




WAVl ) 5,leds O 5,90 ol (cwdige (oamass & Hii

A2

Sl 99,8 5 z9) slagyb 5l eslaiul w35y slaplls
Cowl asie O S 50 a5 jeblen ol o ool
sl g ond @8ly ol &35 5o o0 Jlas sl 9ol IS
b Slzs sl 5l Sopls” a4 oSyl & axg b ped 3blie
FUSCTIRSNCNE IVAPUER SR PSJRS PO IO AN E SR
axg Wb ol odel o E3 0 & jgot Jol> s S
b S5 G e o ey el o5 il
2 ly oadais 3 Ly dyje ogas ;0 5 ool Caws
ool oal a8)S Gl GLSy dupe cups e
og aalys NS SL ilaang 3 auie ol cnlple
33555 Sy )3 45 lapleS b d9a> (a5
08,5 Cawdds o JS5 a5 (golael losjls JIE 0l
il colael oS 51 plaS o (gl g Consl 0y colical
A gy Gl laieaddle ool oas ools 1,3 Cosdly b
DS axzl e g S @ olael
http://wp.kntu.ac.ir/hkarimi/files/BojnourdData.rar

3 ol OB ORI e o ekt S]
Ot e oot 3l ey (B sloaiS” gillas ¢ Slts ]
Gllae (3,0 3D oo dlad (ST 5 Sl 5T 99
el @l s el C350 pj 0 @V o P laSs
S 0ed oo Gla Aol o ol g0 cpl alis3S e
Job Luals dliuse Lad (69,50 dslllas jo a5 0l ails
a allae ol po Jsb Gialidl o8 Ll 5l iy ] i
5 Sl bgyye dlai &y (L3851 (s Sl Gl (sime
Rl (59) chaid oo iy (gole e (oS E9S90 (]
ol 00y Ezry gy e

ly wgdoo osalin Vg 7 sl JS8 o oS jeblea
Cowl 00 o> R g L glacs 0,5 Trj T’ S0 90 4B
e 2 A SYsb Jsb T/ 5 50 o8 s on ol gl
4 Sl ol (S e @l & cwl ln YPL
ey FA LS oS cl 55 g 02ls VP L ply (slasy 3o
Sebee Jold | 2ol ly e (3 SYsb cod)b IS
VL e e 3ok Jsb T 035 53 wizmen
Pl asye ool o Gl (abeS e sln &5 ol
Oezed 0,5 oolaiul L S py cud b asge Vo
g2 92ly> ol (Jgr alg B L jeme cpl A0

ol lts 5 gn etmlivn ¥ sz 19 o psbocfan
i by Sy a5 505 By b Sk, Joe >
oo Hl 0,8 L ottty oo, 8 Ol 4 ool
Ol ecnlplo cails M v 3 V1 Sihee & ygu0ds 5 S
S 8 L ol 2 ) S01 aS wes o (LS 93y el
A e |y aliis Clgz Wilgs co 09>

&9y90 axllho
ol Sl g Sl o el a8 JEg Je ASS
T B O I T S Y P N S U B R L
DA 953 20 i o 5 peditne S 200 oo
Q90 5 s Sstew psliieds SIS pwange o
5 bglz 5 o5 Sl o s lagblis 5 laol,
WpSen JB B e sl o pleal) slagll
2 09Rl xS0 plml s 3550 oAb ioen
SB35 gl olebe jo Lokt plime Rl jslaieds o
sk S5 slag,b 5l Eols st 5o ohgn
oolitul j90 5 y5ee Sln oy Sl 5 93 5 )
S g egdge (nl Cueal olalas slp Jlo 09 oo
50 OB B S8 Bilhae esSae (2Ll Jlaw (oo
A e 85z ol 0 ege (Sl oS
9o ol O B e sl Y Slpss g w88
sl 0 51 ol el sl p3¥ Az 5 (Sl s
Oy Sl o8 Sl Gloj (e (B35 0 3l Hekane
4 03950l 13 0980 (6w b [0 ddhaie 4y (gladlais
S 0 ohgh @35 (e Gl g SIS e S
Closs ojlse sdm 5o 45 oyl ssmy el oyl oy
(L5 o 393 (] 45 39 plol 3B L Sl s S8
lolSinsl nl alplis 090 o0 (elosizd Sdlae (28,0050 5
bl jo (Gloj Sl 5l &5 092 Slasl bl o Wl
@l Bt g LSy Sloas oo gl 9 Sl
dg2g d 5l loliws! ol a5 il 51 amo &Sl yladg e
B P Y A3 PR P | G O BRI GO
aile alis glo ol )l 51 golaws Wilgs o 005 1 e
ol QB &S S el g9k |y et Jaig e Lol
sohate 098 s 63550 oS 4 Jlas T (glaolSiny!
OO S48,y iy by Sl sl bglas Mol



http://wp.kntu.ac.ir/hkarimi/files/BojnourdData.rar

S )iy byl (5 el 4SSl O S

3 o gl oadas 3 s blas ojlail ja aS ol eols ylis
Gy Ay bl FSuop o bl sl S 4y
amliy Goizmes Wb Joxie LB ad6S e olp
e ) WNsh S5 RSy 4 S LBl slee S
sty rizmed e (Son o] (BG5S e @lse
S Ao Cosly p3 s pl (oe 08 ppologlas
S e il e ST 90 olren a4 0y5im e
Ay g 4B Sl WS oo k1) 5 e g0 plos A
el o aeies S b 4 oDl

s beslon; b clel ey slis o o5 Ll
daze 2l Gl S puiid axlee (g, slazél
e olass gdlse jiny jo 5 ol sgzy gl sl
Sgbon Sy «Cuwl 350 93 5l i Plas o9z
o5 S 0 P Qb A llis (pl dxwgi
Y R I S g R o R S N
s plp K00S0 b Cuenl S5l Wil o Sl
w5 ke 1y s gl 5l S e plgise nlale
Gl iy (sl 55 0 ] Sl a0 baimo lis 4
69y osse hole Al Wb mpe ol @ o)
Bl pogdle 3,5 (wyp 1) Jlo0j9 (5550 laasd
e Pl pl o jshiear @8 alapt,Sl
Syn ol 355 3y Joe 3,50, 5 eslic

(uem)wfuwd»)J‘)oTz u’)o}a)‘/d&m

5 oI L S50 =Y (usSae bl Al alie ol o
Bad &S Qb (wyp (S50 AUl (89, oS Jsb rals
sgbied (See dze (nyieS L lagleS Jsb 2ol
Ly cpl o el ol asine J8 5l blE ol s5S pe

é?ld’-ﬂ

1. Hakimi, S. L. (1965). "Optimum distribution of switching centers in a communication network and
some related graph theoretic problems.” Operations Research, VVol. 13, No. 3, pp. 462-475.
2. Daskin, M. (1997). Network and discrete location: Modeles, algorithms and applications. Wiley,

New York.




WA e o) 6Ll DY 5,90 cmlio (cmiges saads & 45 .

3. Drezner, Z., Hamacher, H. W. (Eds.). (2001). Facility location: applications and theory. Springer
Science and Business Media.

4, Love, R. F., Morris, J. G., and Wesolowsky, G. O. (1988). Facilities location. Chapter, 3, pp. 51-60.

5. Burton, D., and Toint, P. L. (1992). "On an instance of the inverse shortest paths
problem." Mathematical Programming, Vol. 53, No. 1, pp. 45-61.

6. Heuberger, C. (2004). "Inverse combinatorial optimization: A survey on problems, methods, and
results.” Journal of combinatorial optimization, Vol. 8, No. 3, pp. 329-361.

7. Cai, M. C,, Yang, X. G., and Zhang, J. Z. (1999). "The complexity analysis of the inverse center
location problem." Journal of Global Optimization, Vol. 15, No. 2, pp. 213-218.

8. Yang, X., and Zhang, J. (2008). "Inverse center location problem on a tree." Journal of Systems
Science and Complexity, Vol. 21, No. 4, pp. 651-664.

9. Burkard, R. E., Pleschiutschnig, C., and Zhang, J. (2004). "Inverse median problems." Discrete
Optimization, Vol. 1, No. 1, pp. 23-39.

10. Burkard, R. E., Pleschiutschnig, C., and Zhang, J. (2008). "The inverse 1-median problem on a
cycle." Discrete Optimization, Vol. 5, No. 2, pp. 242-253.

11. Alizadeh, B., Burkard, R. E., and Pferschy, U. (2009). "Inverse 1-center location problems with
edge length augmentation on trees." Computing, Vol. 86, No. 4, pp. 331-343.

12. Alizadeh, B., Burkard, R. E. (2011). "Combinatorial algorithms for inverse absolute and vertex 1-
center location problems on trees.” Networks, Vol. 58, No. 3, pp. 190-200.

13.Hartman, J. M., and Kincaid, R. K. (2014). "P-Median Problems with Edge Reduction." Systems
and Information Engineering Design Symposium, pp. 159-161.

14. Nguyen, K. T., Sepasian, A. R. (2016). "The inverse 1-center problem on trees with variable edge
lengths under Chebyshev norm and Hamming distance.” Combinatorial Optimization, Vol. 32, No.
3, pp. 872-884.

15. Nguyen, K. T., Chassein, A. (2015). "The inverse convex ordered 1-median problem on trees
under Chebyshev norm and Hamming distance." European Journal of Operational Research, Vol.
247, No. 3, pp. 774-781.

16. Nguyen, K. T., and Anh, L. Q. (2015). "Inverse k-centrum problem on trees with variable vertex
weights." Mathematical Methods of Operations Research, Vol. 82, No. 1, pp. 19-30.

17. Nguyen, K. T. (2016). "Reverse 1-center problem on weighted trees." Optimization, Vol. 65, No.
1, pp. 253-264.

18. Wolsey, L., Nemhauser, G. (1999). "Integer and Combinatorial Optimization."

19. Rashidifard, N., et al., (2014). "Optimal locate fire stations in urban traffic networks to aid the
earthquake (Case study: Dehdasht)." Scientific- Research Quarterly of Geograghical data
(SEPEHR), Article 6, Vol. 23, pp. 48-53, (In Persian).

O 0 ooliiwl cud yay eSSl g0 5lg

. Hakimi

. Minisum

. Minimax
Daskin

. Hamacher
Love

. Road Network
. Absolute 2-Center Location Problems
Burton

. Toint

. Heuberger

. Cai

. 'Yang

. Zhang

. Burkard

. Cycle

. Hartman

. Kincaid

. Trung Nguyen
. Sepasian

. Chassein

. Trung

23. Quoc

©CONOUTAWNE

N e i e e
COONOUIRWNRO:

NN
N~



http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Rex%20K.%20Kincaid.QT.&newsearch=true
http://eu.wiley.com/WileyCDA/Section/id-302479.html?query=Laurence+A.+Wolsey
http://eu.wiley.com/WileyCDA/Section/id-302479.html?query=George+L.+Nemhauser

