www.takKbook.com

e Cow gb

Ol pl 53 5 geslS axiy glelS 5 Vlis 350 S 50 o S 55 03T ol

www.aghazeh.com



www.takKbook.com

e Cow gb

6)\-“‘%\5)&) /‘

Lol re ol a5

ool 3 ealiial s (g leminl ol (..:w}iﬂ 3550 33 esb leal, kb adlas Jl> s L
3l e B Eisel bU cpl Asl e sl3T O] el 4 bl Lo w ol Hlasl g b

Sl o ) Olge b Ol g o Kiils 53 ol e asl OLL

om\.} J.JJ‘)‘ wlﬁ.:)lf ML Qlﬁlﬁ 4((QI &\)ls eOr S L;GLW‘ ‘5‘)@% v.:ﬂ)ji.ﬂ W}S)) 4(5;; )T’. LI:JI J?;LQM\

VWAV Ol ol &ls 5 galS 5 G o owlige

Ol pl 53 5 geslS axiy glelS 5 Vlis 350 S 50 o S 55 03T ol

www.aghazeh.com



www.takKbook.com

e Cow gb

SIS

- <

DS 3 (luting Ladipn ledss Olye a4 Sk Sl an S el iluane gl o, Sl
G OlSoe bt ol aler Sl blesls OLE 3 3l glalisdle LB adbse SIS (sla s
S5 Sileagr (Slagmse ple 5 0Ll (Sidsm LSS 51 w35 W) N Sm5 slagn, S
L5 Al s, el L) Todd (siloiend il s 5 (g ge s &S sbes ) Tl e
e O e slae e 5 (il Blew 31 ol = o la Sy pl 50l oL (50
odas Bl = pme b ansn lp oS RS g b OB b file g o
b s s s e Pl e ame sladsly lp ag Ol b ailes pbe ol
ledd oslanal Kl s (sla Jole
b Ll 3 s adl e b Gladnl b1 4B S ldl eies sk 4 el B e (ileang glaen S
Sl @t oS i sl 53 el sl e L WSS glassad sl 4 a5l
az S ol Slasl = elexxt sy SO Sl Al (b oy SOl &S 0 ke (gSleig
o el = plazxl JalSS Sl glal e Olge a0 Olental dul s xS cnl ons sk o
W 53 Ml w25 G el Lo Ol 4 OF 51 e b sy nl ol 3lede b 5 ey S
Bl = 6l OF 51 508 o s S pl Byme S5 oS S Do 3 3,8 0 0k Sileinss
Slapsl (o Gladsls sl ang Oledr (b ol sl eslinl (Slatig o35 L3 (Sl
Sl Sl a0 liS J 2S5 Flb o s e edanlpln lagienn adsa Sl b

Aol o il flaw > 5o p:*i)jij‘ orl s xS slas )8 3l s sde ool lend gms

! Genetic Algorithms (GA)
? Ant Colony Optimization (ACO)
? Simulated Annealing (SA)

Ol pl 53 5 geslS axiy glelS 5 Vlis 350 S 50 o S 55 03T ol

www.aghazeh.com



www.takKbook.com

Al o g8
el S g8
ADRAUD cevevrreeererrnsesseceseesssssesesessssssssessssssssssesssnssssssssssnsnsssssses Olgs
2= doode 1
2] s Cal 5 Gl 1-1
BT e ot 0313 axen 5 0ty ST 2-1
O-1 e ot 0313 ana 55 o5 S (gLl 5o 3-1
T1 e wlobL bl 4-1
B2 de>g0 Slehgy 9 Silwdng 2
5-3... Wb Lloix! ol 9 o (S Hlwdiug (S 51 gl 3
53 e dodia 1-3
03 e Sleiad slb s v Sl (6o 0 2-3
03 e e e L 1-2-3
LO-3 e s b 2-2-3
10-3 e a3 e g ki 3-2-3
LT1-3 e (S pshl) 3,5 L 4-2-3
12-3 e Slgi oS 3-3
15-3 e, sl slassbl el as IS 1-3-3

Ol pl 53 5 geslS axiy glelS 5 Vlis 350 S 50 o S 55 03T ol

www.aghazeh.com



www.takKbook.com

e o b
Sl ol St Lo jants &S 1 10oder Conliw (g5lud s 2-3-3
19-3

22-3 e Gl el 5 0 amitos Connd g g loul 3-3-3

233 e Sosbl el K IS oy 4-3-3

24-3 e Soleriul Cub 5-3-3

28-3 e Cins slag, bl el b i 6-3-3

283 s P OUN 7-3-3
303 e, &3 18 e 4-3
30-3 e S S e 5-3
373 e ol 350 4u3a w5 6-3

A4 ol plxil Sld Silwosly 4
2o PID oS 28 S o~k sl ol b yme oy 5501 Sl oalinad 4-1
4-4

5B oo PID oS xS 1-1-4

A s slenial 2By 0, S ba 5 e PID oS 28 b 2-1-4

7

124 oo, (S S 4o 3-1-4
PID oS 28 b 6l sedl el s ﬁwﬂ‘ 5 oslal 2-4
13-4 b 0 o e 51 o ite

13-4 o asdie 1-2-4

14-4 ..o o piie Ximm Aol 3 gl L PID saiSJ 28 2-2-4

Ol pl 53 5 geslS axiy glelS 5 Vlis 350 S 50 o S 55 03T ol

www.aghazeh.com



www.takKbook.com

Alas o b
164 e Sl ks 3-2-4
25 e &S o 4-2-4
25-4 . 5 Jole e 8L 2 ool tsolemiad ) o, ST 3-4
254 e, ool Solial s 2 5L 1-3-4
284 oo i S Lol K 2-3-4
304 e Sl glsl ane ~1 b 4-4
3 slse (Siis bl sl solomtal Suliy 02, s 51 eslinl 4-5
33-4 ST
334 o FURTH 4-5-1
B4 o) o sSan alis oo 5 2-5-4
35-4 ..o olamial ol 2y S Ja e Sne alis | 3-5-4
B8 oo &S am 4-5-4
B8 e, Joon 551 (536 J S 6-4
39-B oo e 51 J 1-6-4
AL—d e =k 2-6-4

A-5.iiiiiiie Ololgiin 9 (6 5 4 AN 5

Ao, Olbdagl (S Jlwding Jf plars (Cwwgw
6 a0l

7 .................................................................... &)ﬂ‘é‘.@ﬁﬁb\iw

Ol pl 53 5 geslS axiy glelS 5 Vlis 350 S 50 o S 55 03T ol

www.aghazeh.com



www.takKbook.com

e Cow gb

Ol pl 53 5 geslS axiy glelS 5 Vlis 350 S 50 o S 55 03T ol

www.aghazeh.com



www.takKbook.com

b JSKs g

ASRAUOD .eeeverneeerenneecerersseceresssscssssssessssssssesssssssssssssssnsssssssnsssnns Olgs

51 e, Sotariel Colby 25, S IS sl i1-1 g
5-1 oo, (ol Cnlew) Gl ol G 0 S jartns oS = 2-1 [
O—1 et Solerzal S, JS les 3-1 S
8-3 e S et 0L S Jlanzad G b 5l Ol Canlew Jlest 1123 IS

LT4-3 e, saleis v%)jﬁ\ Sl s 2-3 s
16-3 e 23S S e oSS b slazsl g1l 343 s
19-3 e, sl sassbl el oS ISs S8 4-3 s

20—3 ..................... wkﬂ‘WMCJ‘JM CASJ?-L;LSLSW 25'3 Ji.i
21—3 ............................ WJQJ.:»\WA;Q\WL;}U C;SJ.?-6'3J.<,.~
23 e oJM);)LM\ le"jx"‘: 7-3 J@

233 Land g0 i 31 e (550l sl JS 8-3 IS
«(§ pis Jlaz=l L 38 55 lacs s sbl pl (s lanind Culsy IS gl 9-3 |

25-3 i S el | s slacs,shl uel Ol amtns

S Osls s 5l e s B sjlad (6 skl el (i (6 5kl el bsin :10-3 IS

B Lagg bl el a0 Ole 31l 5 5,10 Cub,y (gl So08 503 ¢ 51 et

203 e e e e e e e e aa s 35

29-3 6)%‘@6)&)@‘4{Lﬁjﬁv\sw:11-3ﬁ
3L-3 e ol 0313 dns g V':'Uﬂ‘ S sles :12-3 Je
323 e 6 s £ ) S an ol 13-3 IS

Ol pl 53 5 geslS axiy glelS 5 Vlis 350 S 50 o S 55 03T ol

www.aghazeh.com



www.takKbook.com

b JSKs g

“3 il e bl el SO sedian Jiles SOy e tad sl slacssbl el 11423 IS

33
33-3...... Llokile 3L as,ysbl el 5154 er\lo s 3 as,y sbl el :15-3 Jss
34—3 .......... Llokile L}'el" 6‘))19\}«.,0\ jb r\30 ‘_}M«J e uL;))L“)M‘ 16 3 ng

35—3 ................................................................................. ("‘i)ﬁij‘
R G, 9 G G Méuéjjb\ﬂ\émwfjlﬁﬁjwégf 19-3 |
36—3 ................................................................. &)ﬂ\)\ﬁw
o 5 G, 9 G J;W&LAL;))L\]J\LSMQTQL:AJWL;@}A:203J§M
36—3 ......................................................................... &)ﬁij‘)‘é
54, &MJJMSW \;L:JJL14J§M
LSl s (M) igrl b o i () i Ol () 3 5m0 Ole 2-4 IS
T oo, () 0,5 ab cmlos) Uast s i3
9—4 .................... PID onSdJLS &}‘J‘b 4.L‘W.~o).> 4,:3‘5‘ Lsuéjj'b\ﬁ"\ 23-4 J.ilw
4%)@3}%}&.&&-&:&&6}%‘ﬂ\))‘¢\30&)JL&&)}L\}Q\4—4‘.}.{&
O e Llokile 3L (5, 5bl el
Sy goar 5 Lloliy gy sbl ol 5162 L@;SS<=\50 e 53 sy sbl ul 5-4 s
10—4 ...................................... \-)\-A-AS‘-;Q &;Jb‘) Jii“)‘gﬂ b~ LS‘J" 6.)%.)\.&:
A.wauc):‘V.:.i)jf)\)\fijwﬂuwgﬁ\ﬁpjwégﬁz6—4J.i.i
L= oo PID eSS 1 b

Ol pl 53 5 geslS axiy glelS 5 Vlis 350 S 50 o S 55 03T ol

www.aghazeh.com



www.takKbook.com

b JSKs g

1o oo PID oS S
2 mge A8 slem o sl eslial Lal (63505 4 pes sl mly 84 IS
LA oo 1-4 0
144... S S e sy ) ke i s S5 oS> Sk 94 S
R ibosd ke 4l 5 51 lesle sl 110-4 s
JAES S b sl alinad 35 5m (ol ol oz, S0 ol 5l 11144 S
y 1) 5 i s (51 PID oS
214 oo, o LSS o 1 GA S ICA s w3 :12-4 IS5
i;ﬁ‘)diéijjJJQ)L&ALgLﬁjﬁ.ﬁ-U@MOPM’C\AQ:13-4J§J
234 e (e3> 3555 0 sl 3505

)Jg_il;ﬁaébﬂ.ﬁ-t@ﬁhi? O dol b s o glax Glas 03 :14-4 Je
S350 sl Gllae j 0610 .l (g5, et ke U8 :dl) Ay (634,59

MMWMonW‘c&)w\QUJ&Jﬂ\ﬁéM15'4(}&.&

W@Lﬁf@j&)ﬁ‘@bﬁfﬁb&‘bvu.Jﬁdbw

2T e il e

284 S35 w2y S sl s ol Sen 16-4 IS
28-4 i Solaxzal 265 o, S 6l aza ) Sen 1174 IS
20-4 #olas 4 50000 (gl (F1,12) Lise o g :18-4 IS

K0 S S5 s o Sen 1194 IS

Ol pl 53 5 geslS axiy glelS 5 Vlis 350 S 50 o S 55 03T ol

www.aghazeh.com



www.takKbook.com

b JSKs g

30-G . 0 s om0y S ol Ses 20-4 |SC2
30 e, S bl oml S slas 21-4 s
32-4.... S5 oS 5 olemaal B, PPN S s ses 22-4 S
B2l e S5 2SI L LMS alis 23-4 IS
324 .o, o,u:L;ﬂrg,jﬂ\)&@;&,ﬁ\éﬁ\wm%AJ@
35-4 .. Kebys 5 Oge3l e sSme 5IUT el Jlesl ICA ol 55 25-4 S
B3O o, sl sl shl el 26-4 IS
B e, 35 Jos s basy sbl el 274 S
36-4............ e lg Ol (1, K0n) 7T i 3 o sbl ool 28-4 S

A S LSS e el el e o 5 SOl a5 2944 S0
36
@L:.ZJ'\ s G Gl S &J}ij‘ @l:jj&:és sl o ansli :30—4‘.}.(.1

37—4 .......................................... FEA J\ OJ\.AT Cewd 4 ui:';)jj'é Q‘}A)T
S Sl e SS Gl e sSan V:“i)ji“ E s Gl el anlie 31-4 s
374 .. no, S4=io ;3 FEA ool s @ L;:.;)jj.é Qj.aﬂ
=l Sl anes Gl e sSas rfwfﬂ = 5 G slaclr anlie 32-4 IS
37—4 .................... n, K st BE FEA ‘)\ o..l.d—" Cwd @ ﬁ)ﬁf QJAJT
=l Sl Ay Gl e sSas rfwfﬂ = 5 5 slac i anlie 33-4 IS
374 i, 0,,E ga=io ;3 FEA 3l odal s 4 u_<:.é))fé Q}oﬂ
B3O e J\J;.,\.:.J& osl> BE) J:.«.Aj:‘ 34-4 Jg.&
41—4 .................................... Q&Jwﬂ&um‘kﬁf@.},ﬁc\)ﬁ'35—4t}@
7 0 e oyt 5 36-4 (S

Ol pl 53 5 geslS axiy glelS 5 Vlis 350 S 50 o S 55 03T ol

www.aghazeh.com



www.takKbook.com

24 oo T e cogie ol 37-4 IS
434 e, =10 S V(0)=0 &l 5 35,7 o 384 K
A3-4 e =50 S V(0)=0 &' 5 >3, s e 39-4 |
A3 oo =70 SV(0)=100 s\, =57 <o 40-4 1S
A3-4 e, =60 S V(0)=100 s\, =57 <o A4l-4 IS

S 6;&%6\ﬁ#>)jﬂ&J}§J\gB&\W£—OJ§J
O et S5 oS 4 by e slealy amio :3-0 I
O ettt e s Ols & by o i 4-0 S
T oeeeeeeeeeeanns L;JW\QGJ&UKJ\L;LA,:@\JQW@@LﬁﬁM;S-OJ.ig;-
8.. GUL_Testfunction xb (s3lutigs Jb= 55 g leninl <ulB, w5 :0-0 I
D ettt 2l Sl opd bl T7-0 S

Ol pl 53 5 geslS axiy glelS 5 Vlis 350 S 50 o S 55 03T ol

www.aghazeh.com



www.takKbook.com

ADRAUD ceveereeeeereennssseesesassssesesesssssssessssssssssssssnnsssssssssnnnssssans Olgs
Slady ya Olss ol om0l >l b Ciliis glaodiSd xS (gla el 14 s
Lol Cilises
12-4

iy oy S lasl 5l el sy slaeteSU 28 sl il slis 2-4 Jsis
DRF s, 5 K35 p%)ﬂ‘ (S leniul

22-4
3 GA ICA la s, 5 ool s 4 FUERT @U Cilies g i 3-4 e
22-4 DRF
Solemtal ol V:q")jil\); oslezul 350 slgzal,b 4-4 J o
31-4
—4 k_i:.b‘} v:i‘)jij\ DL obu.'«'.w\ J)}A LSL@.ZA‘)L: :5'4 J)J?—
31
Joe 5l e e J 1S 55 eslanal 55 50 (550 143 6-4 J 50>
40-4

Ol pl 3 5 geslS wxiy glelS 5 Vlis 350 S 50 o S 55 03T ol

www.aghazeh.com



www.takKbook.com

Ol pl 3 5 geslS wxiy glelS 5 Vlis 350 S 50 o S 55 03T ol

www.aghazeh.com



www.takKbook.com

Ol pl 3 5 geslS wxiy glelS 5 Vlis 350 S 50 o S 55 03T ol

www.aghazeh.com



www.takKbook.com

39290 Sledg) 9 (S ilwding 1 9l b

i el g Bual-1

e Olye 4y )by psle laasls 51 (Gl 3 ook Conal (iluag
S b Gl e p b OB b BN Oledige 5 g et bS5l
soau Ja byt pals Ll edd W8 Jgame 5 L 08 4 placd v
S R e s e R s (Bl o Gimes S aiy oS (S5
“op L b 8 Slles 5 OBUS G 5 Oblslasl sls 5L (gileang
23 L5 e Gllwang Sl ok ke Sledig,y S g ) G 5 analr o s
plo b ST (ladig 5 e (Slodig ¢ 55 Ghoail sdes s 53

Loty S ol a s o oslinad eSS gla s, 51 el ple (g3luang sl
ey okd (gleand Sl Db es S leang (S5 lapn, S el
delh s JlSS glagn ) S0 Seddanst s S L;ur:i,jfj\ Al e
LBy s S ome didls law s 1962 Il s L sl sl p S5 e S ol
S sl Lles S Iy i gl 5 il Silwang 3 SlslB sl S sl
5 e PSSl S Ol pin (S5 688 JalST oS el el
4,8 el iy s 5 (Kb bl nlaly sl oo ol (SIS
Lok ome S L;ur:i,ﬂ\ o pme g, S5 glanes el
EN U I PRV VR T MalS ars K i 3 Ko slaaz Sl
D353 L) S ol s D53l L LS ol o ol ol Lol (g0l
2 Ser o 35 ge slaat ) S 4 (Comer gliasl Ole Sledbl Jals O

Ol pl 53 5 geslS axiy glelS 5 Vlis 350 S 50 o S 55 03T ol
www.aghazeh.com



www.takKbook.com

39290 Sledg) 9 (S ilwding 1 9l b

as e a3l sl plas | Lol
(oSS Slsles old alls 5 odes ledy, Cdel &Sl 4 g L
PSS Sk pl s s s s ek sladul B (g5 elS (g5lean
ol 5 el Bl o 5 5 5500 (B ome IS Sl ae) 53 Lo

o 0313 Axes g5 0y 5 SKI2-1

ol a5 B oS 0l ol £ lae (g3laaigy slapn, S0 (58 L s L
SFselS Soloand wld #le ple Gilaae b fy, L S ol
Agap (Solo 5 055 prsabe O (nl Gl Jds S hld dnen (b lasy] 3
L;Lar:.ijil\ bl s (lie daiy s ol Laal bl LSS Sys 5 05 S
6“&)}-@0 Shszse ple s Ol sy LIS 4 ars o) e (oleag
I S Bse 5 (pfedkamy Olse a ol )by sl bSO a0 (5 K55
Bl 31 a8 ol S S b ol s el e i ar IS
R SO TR TP < O DN NI NP IV S P ve
Ul sl el = las gba ) 0 ol plezxrl a1 2 G Sl (oSl
w8 led I-1 IS al e o 58 (9303 Db A= B 5 03 (L
a3 e 0LES 15 (ICA) ' s olenzud s, w58 4 g g0 0 035 dm

3 b bl (silaang sla s, ale Aolen 0l o3ls axw s ) Sl

oJ\.:.AU Jfﬁf;ﬁi (Caralr e A c&)ﬂ\ Lﬁ‘ BE) J_}.J:L;d Cﬁf:’ 4.:.3‘3\ Ve PN

" Imperialist Competitve Algorithm
Ol pl 53 5 geslS axiy glelS 5 Vlis 350 S 50 o S 55 03T ol

www.aghazeh.com



www.takKbook.com

39290 Sledg) 9 (S ilwding 1 9l b

a8 Slenial pa L o a5 jlentunl 5 0 paians ated 53 4 Laj 2S5 50 s
IS 15 WOl 5 o350 355 alabu oy 1 o janios la) 538 51 (3la 3550 2,3 &
ens o S5 1y o S0l ol s (golamind Sl 5 Ol el LS e
Omer 65 lental GlaysiS bus ()l Cope 4 8 ol il illas
5heslizad b Sleaal gla, S i o Jlasl OLES| jamtans 3 ¢ uadSl 5wl 3
23S 05,5 37 g 357 305 w57 OLS 4 peolde DT G e e )
crl Al 3 dxls OF oy 5 Kb 5 0 pentos 530S 03 03 Obs 31 L o yonions
daly, & Gile (gosblul K Ol amias O3l S > Lol oy ‘(":’U)'Q\

Ol pl 53 5 geslS axiy glelS 5 Vlis 350 S 50 o S 55 03T ol

www.aghazeh.com



www.takKbook.com

39290 Sledg) 9 (S ilwding 1 9l b

P z =
y N
(ﬁ'r itialize the Empi \2 h
1 Initialize the Empires .
B Move the Clonies _—
toward their relevant Imperialist
<
Start ¥ . New Paosition
l\‘ - o »® 5t Colony
d x=U(0, pxd)
.~ 8 -Ul-y,7)
casi= floountryh= F{p, Py, Py Po o b
C, =c, —maxfe,} Calony %
J
|:(-_\:: ' '*\
1~ Compute Total Cost of ] Echhar:gg F:Slt'gfﬁ i;)';e o Yes a/cmv‘:"'mel’;mg‘;g
i an Imperialist and i st Clon >
all Empires pe Y __relevent Imperialist? _—
T.C., = Cost(Imperialist, )+ Bast 3 N
.§..Lfefm{(.?n'!((?nniuu of Empire, }} B ":Pl:ofony N
Impénahs! ) (o]
0%
" 5_\ ( 6\
1 T
g Give a Clony of the Weakest Empire L [ Eliminate Empires with no Clonies
to a Stronger Empire Mgt
Ve colony | Emoia1 g The bk NTC, =T.C., =mx(T.C.,) 0o I3 :
Weakest Erre .:J.:;.: NTC., E"" '.:. ° :wn—u‘: )i
o ‘* . P e ® ® fabe
el YT, og © 'o A
lm: ¥ .I."\_, ) Iq__h't ~ [ ) J Empire 1 mpire 3 Empire 3
oy : ®  Empire3 \\ sy ¢ :
SRy A% g 3 Bl L e | Yes
oy o ® ® gt 1 4 '
*ee, s .o:. D=P-R= [u D.D,...D, ] .Stop Eondltlons.‘[)one )
oty , [, P ] Satisfied? -
. : =
LN vl
A
s

‘_;)\.MZ.\»‘ C_..:L;J ﬁ)ﬂ‘&dw :l'lJﬁ

Colony hog

Imperialist

~..New Position

(Cder Calew) Gl ool G 0 O ot &5 > 2-1 IS5

cMJ;LSJI.@.’Q?x_;}AMc;JW\MWwW&icQSJ}w})J;\

e Sl

Ol pl 53 5 geslS axiy glelS 5 Vlis 350 S 50 o S 55 03T ol
www.aghazeh.com



www.takKbook.com

39290 Sledg) 9 (S ilwding 1 9l b

OF Ol jertans xSk Syl 5l gdo,s Blol 4 S lemtad 438 &, 08 g goores
SR g
T.C., =Cost(imperialist,)+ £ mean{Cost(colonies of empire,)} (1-1)
LIS T Ve C S PERU G ESR WP R R R ey RUCPUPH T
o 4 s s sbl el (solanial B, b s das e JSIS r:i))ﬁ‘
by L e Sl Ol camal b Obe) e 4 g eols S ST, s )05
Sosblel S e O 53 oS iy (Al @ Ols s & oS 355 00 ol (g lanzud
by wn, S aS cnl Sloy Sl ) S e el Ol 45 350 555 Wis s
S led 55 3-1 K5 s 5d 0 B gte (Dus b ag el 4 Oden) b (g lenza

Empire 1 -~ ";‘-x The Weakest

Weakest Colon_y in pr @ “Empire
X
' e® Y ®®
9 @,
@ 0 g
5 - b2
Empire2 _ e .
/,;DOO ‘\\ B . Empire/l:l, ol5) ““w\
f{ e ®" y Emplre3x-— & ) OO o On
; OOImpenallstZO . Ny f/ OolmperialistN ®)
' o o 08 /0% Sq0 \ o >
\OOO A o O; r ..Impenalwst?}..‘ ) '\‘O 00O o) QJ
"o e 0 e 0.’. e .{f' \O%OC?O v
T \\.. ... /J‘ ) g
~ \. ® },/

fodkid 0313 dxen 5 o 5 S () 503-1
w@y}bgogu\aj& |Jl.>dj\ mj).)(oy\-\ﬂ NE w‘y V...s)jg\

Ol pl 53 5 geslS axiy glelS 5 Vlis 350 S 50 o S 55 03T ol

www.aghazeh.com



www.takKbook.com

39290 Sledg) 9 (S ilwding 1 9l b

2l s e 5 e SOl laanl ) Sl sle Ole bt (G5 (soleaig
S L3l G164 oo 5l atlE 5l Ol BLI| S e 3, Ses g
wb S 15 K S Sl psle cadst s s 5 s lpl Olse & olal, Wk
Ot el e3ls anw s oSl Ll S eSS 0] 2 s 5 S s
2l Ol s Sy 5 SIS s plenrl 5 Ll pule D8 (seal oJ pens
A e s Sbol e Sos sl ol Olse 0T 515 el Slsl, Cuas
5ol bl (B 8 B s sl o opl b S e el oL, Pl
op 3 1 all g atl gn l Ol o sloml Wgy o o3l dnen S by has
AL e (ol B30 Shils s g s cland, Ol s S Olse 4
5 S aoNS 5 O 4 Ol e 1 @3lgn olen o, S Ll
2 e Sileting w8 sl Ol @ e, S gl ol O3 5 -
b Pl Ll 3 S
Cile glaan, S L aslie 5 VL 2 5 Sles leane Uy -
Silwang Pl 15l L agrlse 5o (giluang

wlobl jl=l4-1
J= Sl edd ke Slediny 5 Soleang 2 Sooe pan Jerd po Ml Sla gl s
joJuj: QL.: ol u_éjaurb)jij\ rjm&aﬁjsww‘bﬁh‘? LSJL.«‘&.M.@.: thmo
)\LS\M}wﬁr)L@.%MJJ J;&‘)‘JB LSM’-)J" b)j.o QT&)LWQJL:.: o;?ujﬁ)l.f.lﬁ
e Jnad 53 ol s 5 s sl g \,omgﬂﬁ,ﬂ\ Lo el J> Jls

Ol pl 53 5 geslS axiy glelS 5 Vlis 350 S 50 o S 55 03T ol

www.aghazeh.com



www.takKbook.com

39290 Sledg) 9 (S ilwding 1 9l b

el 1 O welsl gl bslgidny 5 e S e 5 Ul e 5 (S A

w'}b’-)ox}%@jﬁ\wwjﬁ);%)}@ﬂj2jlLgl.:aw_ﬁ):.w\;

udils el g 1y dlas ol Sl Yl

Ol pl 53 5 geslS axiy glelS 5 Vlis 350 S 50 o S 55 03T ol

www.aghazeh.com



www.takKbook.com

el sl ol gy (o (S 3loding Sl ipgw b

P93 Ja

slessy 5 silwag

397 5

O pl 53 5 yeslS wxiy glelS 5 SVlie 3l S50 o S5 o3 T ol
www.aghazeh.com



www.takKbook.com

cewbim Ll | JolT g o (6 3lding? (S 51 sl 1P g hud

Ol 53 5 salS axiy lelS 5 VUie 35005 S e o S5 skl ol

www.aghazeh.com



www.takKbook.com

el sl ol gy (o (S 3loding Sl ipgw b

oy Joad

o i lwag 5 ]
b= sl oS

O pl 53 5 yeslS wxiy glelS 5 SVlie 3l S50 o S5 o3 T ol
www.aghazeh.com



www.takKbook.com

cewbim Ll | JolT g o (6 3lding? (S 51 sl 1P g hud

dodrel-3

ol @ildie Sl &S (gileaing sl odd lae (o, S fas opl s
o5 OF Cilises (glsl 5 ol b me ol 0l a3 S el il el (slacos,
Sl 4 x OlsS)l ealys o (Slatingy U2 S0 mb 2315 Lok e el
(208 Vgmna) L3l gy DT Blise 4y 58 &5 ol
S spdie e ple Gamter lp gl @S (Jead opl
RURES VT <R PP S I TR P SN [P WU [ NG
5 R dlae (S Slplgr S 5o b 5iS sl e g adsl Dl s 4lS
Gron s 3 0y S (gilakng 53 003 5 K5 w8 s paises S ol
L S okeatal (gla) 528 o pants 5 ol ool 105 5o o0 oS 2> 53 4 (la 508
O e MY S PES I (-3 | WHSP OV BUSN TGO g o
L - B e g e 1
Loy 528 S 55 o0 Ctl g s oo L2510, Sl oo (gt (5L e
&.é;iyujj'e-O\j&A{JW\QJa_&w\):.J&S&fCUL;MmMWQ
Sl S 5 Ol IS S 5l s el e S 0badl sl BISS )
22 5 3 LI ), S aldl mie Ol w0 ol S 50 5 o pentens 5 S ez
by ledls SSs Jad ool il sds eslital Ll Sliabs s
033 Siou o3 Ml s e s g 1 ) S gileesly SSr 55 5 ¢l
o bse Al Gleedidy Sl pan 5 ol il il A s e S
e i 3 s e Sl Ol b ol BalSS y OF S0 5 leatal

Ol 53 5 salS axiy lelS 5 VUie 35005 S e o S5 skl ol

www.aghazeh.com



www.takKbook.com

cewbim Ll | JolT g o (6 3lding? (S 51 sl 1P g hud

‘)\J} B JJ‘}A QT &_F.LZ'}w éuu';}u 9 Y8 W ‘Gb\ ol LFQJM (":'U)'Q‘ g&w
03 3051 5l liul 4y o @U-’%éﬁ)ﬁﬁjﬂ‘ =S 5o el e o LS

S o Ll G (¢S ey SR 5 ol )2 s

sbemalods s p Pyl (554 42-3

S ol e 02 58S S B8 5 Lol A s sl 4 A o "f}..J\iff‘
ok Sos spS Wige s a8 SCoapde SOBL 0T Gl eld a5 a3
ol slpe 5 LY J xS oo a8 Slahss b 1L 5 it (1S 550
S15 e G Slanial [317] 555 o ol gt o lamind LAl 5550 S J S
2 B b 358 Dppe a4 gl e e Dlestal Ll e &0 s
2 Lol 035 el 5 Gl e Sl eslinal By s 4 5 by slS
Ao plaml by S oletal 5528 558 5l (Sl i lentud 5 <l
Sl yortms OAES Slaatal 4 glp 1) Gad coby Solemzal gla, i8S J= a
Sla) piS amn g 5 Aoy el s g 4 B, pl sl e Ol SKoden
Ol ity (gl oy 58 1o s S eolasl 5 allai ¢l Bl 5l S jleniadd
S5 A d ) seee (B
ot 5 Sl s e 3 6Se s b OLS lantal Fmd Gl s
o i Sl jemios LTSl 5 s g 3550 b (i3] s 3 i o jemtons | 55S
O ol ¢ il Ly 5 Jho Olo LI (153 U Loy Lol 1340 g 0 b 5o

L S g Cl?b-\}:i (23 0 Culam) o gee JUBI 51 o9 a4 a5 3580 aalsl (6l

! Imperialism
2 neocolonialism

Ol 53 5 salS axiy lelS 5 VUie 35005 S e o S5 skl ol

www.aghazeh.com



www.takKbook.com

cewbim Ll | JolT g o (6 3lding? (S 51 sl 1P g hud

2 (b dio 58) 3Ll 5 Ol pee sl @ g8 S laxinl slay5iS i 5 py
($3laBl glaais) jo il Jald (Ol emtese (OS5 pd 00 g0l OLAS] jeataes
s sy Sileanal 538 Glal @ Cdyiy ol le oS was gLl 5 el
eed G els (U] 5 Oles andS 3wty o lennal” ULl s ) (6,108
53 0L Jlemzal Lo 5 Ol e slowl s LS o see JL31 il s ) il o lews
Sl laly 5o Slamas 0 (S bl sbwl Ko s O 558 Ol jartos
sl 4 S 5 sl ole)siS Jle Olge 4 s Gilel Ses ol
Vs Bl pl astls g S jentes 53 OL5 (Gl 5 O (eSS eIt
Dl 53 (Joah 358 Gl BV nl o 00 85 28 S e s i
e Slas den L (0 Soa b a3l u>) Sleazal diol b a8 Lled aniS bl 03 5
B Ol gl S0 sl St 4 Sl el Glay iS5l an 53 O
SV RPN L | H PP T’ T oS Als sy ol A e s S
Olge a Oblg= onl 51 LT 5 5 Llodd o jemtons (glay 35S ool Jijsel SBua L oS
1337 55800 2k (5 15 Sl ager 55 e 0L g

Bt gls Bls ok 1) G OdeS 4 Cad e 20 el ol
G b Son b v b S S okl pl 5008 s 1) ol el (olez]
Glas bl 51 pam S Llel Lo W 3T s [32] Ko 8 cosl | ol 5,
Rl B sy s elarrl Gai 5l s Ll il |y b Ka s
Ll o el Lol 1 a0 (s poalien 55 5 ey Las syl 3 5 o or |, £

Lol p S Olge a4 lemtal Ol e 5 e Slad 5 O s J s @

o kU Ol lgles 055 sl e 53 5 LS bl i @)U BERE

1 ..
assimilados
2 evolues

Ol 53 5 salS axiy lelS 5 VUie 35005 S e o S5 skl ol

www.aghazeh.com



www.takKbook.com

cewbim Ll | JolT g o (6 3lding? (S 51 sl 1P g hud

ke S aslse pdn 53 (Ko sl s Lo pan) 508 S ulal bl
S 1y, elS 3l pam slesial (goluag dos 1Ll o jantas a)5lS (Gl 0 50 )
S93 peir o3 o a L Wl 5 e S pols cdmdls 13 Oded Jsene 63 S s
o porins 530S A3 Comdse Sl S eeis o) (pl Cundg 3)lge el 53 &S 5
ilzes laggme Sliwl)y )5 o jantis (6 5y piktes &S > pl J a4 Ll sy
S sam 8 Obe 5l i e 8 Sl el S 1 (a3l
5 im0 s Ly s ol 193 UK slannl 5 Sia b slaksle
5okd ol e 4 K5l el SKen Gl 4 53 0 pentos (IS
I a il o Lls 1 (2 Sands OF 53 & 550 0 S0 s 4=U S 55l
05 S lemiad 35S 6 Sonp il st Cls, ES e onl ol oSl
Wl e S o ol sl sl 5 i oaliamil Cilin (gl gome (sl

M@@;JW‘JJA:SJJOJMJ‘}JSL}&[SUJ}M

Imperialist

v

Sl ezt 5 O S Slaxiasl G b 3l G cslew Jlasl 2123 IS
S, s obeanal Glayslis Sl a3l s)5e o ps a0 S ol 52
b ks, cpl uanas LB Sl OF o 5 sl e o8 4 S LT ol
5 Slhentes Bl gleiisly ook, giledie Culg 5 5 T s )
Sileting oo S SO LB s 1 slel Godzmn Sodidn opl OS Slenz

Ol 53 5 salS axiy lelS 5 VUie 35005 S e o S5 skl ol
www.aghazeh.com



www.takKbook.com

cewbim Ll | JolT g o (6 3lding? (S 51 sl 1P g hud

R 2l

Lo  1-2-3

e ) ade Gde a4 alg s s Ll s Los b Sl Ll
D e Ssbl el el im w023 353L3 03 55 L)l 4 (5L pptesid A s
I 53 Jpie O s 03 53 gme odls s 53 5338 0l s |y 2,08
B P N g L o R e P P VI e C ]
Dok andl s Lk p 3y el el dask s eadees 03 4 2
5 Lo A Loy s Oler p olemial G35 e adlp Lk
Ll S o Laies s 51 la ook oy (S35 4 8 53 S Ll
S S bl sl b s Oslals Ko gle i S b s 8 Sl
[347 265 5

5 0L oSl ol el @ Ll 2 5528 0l 035 2T 51 s
oy ol Gl ramen LU S sSo itls y OISE Lt sl ol sl
58 351 el B e AL eyl f bl b aslie 53 oS slazs]
O S1ole 5oy 035 Famin 2 [34] 25 Jazia ol

A by 03l OLLS (gl a8 anelr YL CslS Olje g (5 5m0 5 -

A e ol

3 S o ol 5 6355 e ol oS Glo e 058 -

Oy sl zlassl e J3la 21580 -

Sl s g 4 s e S A desse 1) Yol ol dgta S 6ok
amalr 5 cade sl oLl 5 sl b e o0l B s e

Ol 53 5 salS axiy lelS 5 VUie 35005 S e o S5 skl ol

www.aghazeh.com



www.takKbook.com

cewbim Ll | JolT g o (6 3lding? (S 51 sl 1P g hud

QLI S lgrn L5 S Culam 505 o &= Iy Jles = Ol s C\pj\ s 1891
e 08B a4 ks amel s Ll S Glias Q\j&qjow&@}jm

[34] s 5 5l el

sl 2-2-3
st\ L}.GL.Z cLstLo Bx l..«..’l.l'.ij.’ JJJ.\S JLQ&\ M.)j.w sz Jubﬁ ol oxmwbw
<=LL':_3 S B s ol c&AT boglas leal, Slus! il ws o glacoUbe 5 (g 156 5
s>l B A s SV 6l Ol 4 633l Ollis Tdgae 55 il Jods

[33¢34]

4...3‘,5 e yhA 3-2-3
:-’j-f Sh=ie
ek mle -
SIS Oldes e led gl 2 gy 8 -
T 4008 SR el -
WL adl ol b alilis ol -
‘) "‘jA‘JQ.A" 9 "&_.).:\9.-" 6)?94 92 C_/wcl.;.w M\Jﬁ cwlﬁ.w 9 ;AA‘P .b[?;‘ )‘

Ol 53 5 salS axiy lelS 5 VUie 35005 S e o S5 skl ol

www.aghazeh.com



www.takKbook.com

cewbim Ll | JolT g o (6 3lding? (S 51 sl 1P g hud

eSS ol Ol jamtas 53 Ldar aldl 3 (S sl Ol Cnliw CBla 5 S e i
S Sl sy 5 OLS s 5 Sl oo el il plaesed G b
LSl spms @ il Slee aib s el s Ole L3 el o g Sladel 4l 3
S S il o i ey g pl el L Ll LSl B8l 4l oS-
Mo bl slagdin Wil s gy aBl s (sl b Kb S el
Pl 31 Colam 5 andlp abale U cdbe oy 5 1 5 i i oLk o
Az S w b

sl G, 3l 2950 J 28 om0 dann g aldl 3 0 bt cwlw B 5
sl oKy KLsp e Sl Dllis &S e pl 4 oy " Al en"
3 S o e 1 o glaia S

oAl bl 5 eslr Sl 4 qgolaBl any pl 53 S G bags sl b
oo o poe Sl 5 05 pe] DM 5 Lisls anw s |y (olel e 5 LS
Do Ll ctztls o o3UT 5 0lee opl 6l oo sl Logas Wa sl 5 .53 S sl

1347 wus mizee SIBIPS

(Gpsml) S 4-2-3
Slel 5l lgada sl bt (b da s eadds 05 bl 5l gl
Sl 6oLk Olse 4 baday 5 el slge ezl mbie Olge a1y R 50 Dl jants
9 Oales C‘Jx‘.ﬁ»\ b ‘r—:-uv-:) Qjﬁ Jﬂ‘)‘ BE J\JJJSL;G sloeds cd.'lmp QY}M u:")ﬁ
i 5 3 Gloyss A LT was ey il Sl uls e e ok sleals (ol
Ll Cums dgol 5l (glr aolby cpl ligns 34 odel 35 dia 4 (g3las|
T 0B S dbd s lgads oS T B clll ) e ) ) s

Ol 53 5 salS axiy lelS 5 VUie 35005 S e o S5 skl ol

www.aghazeh.com



www.takKbook.com

cewbim Ll | JolT g o (6 3lding? (S 51 sl 1P g hud

£3 JL3 55 B e o dgaida GV S caln sy g5 a0 Lo S
e el e Sl pl 3 S e ASE 0T Al Cands S 5 o
ISl Jlie 5> 5550 2l p3 e 3l Culem gl sl 351 5 s ol
glaodke Modr" calbe 4wy O ks s golasl lamal 5L
[BA] 5,58 i S ogpo e Obe 55 (o8 Glaesnd 5 SL kS aelil gl 5 il
Ao pentes gla) 228 U s Soleatal 55dS b S, 8 S LS s L

el el la, 588 3585 5 ol Al 5 S Glacwlow ST 48 ) 0
Sl s il Sl 3l ey Ol emtes 5 clias 1581 OS] eates Ol )3
ool ol Olis bl ol Olinlas aen o e o Ll sl ol
S oy 0By GO S 4t 03 Sl s S slaml (Dl pentns Olos 3 1y 2 e
Ll g S laminl 5 5iS Cans by oty O] a3 o jemtens slay 5iS S
I Jlexiel S sl 55 WS Iy s (el Bl DY
wlal L3, opl 5o pol b 55 5 Al OF el oped o S0l 5 02 (55 S
sl (el el glacuBy) Wy, pl By J oS ) 0 B3 a4y o 5 50
Sl iy el el SO L el il plad T gl G a8 sy dal
OF 51 5 ok (oIS ey Juab ool H3(ICA) o b yme w2 S & ool 55 or

'5.5'*:’(.5‘ osleiul 66)[.\#4.»\.:.64 alises Lalial Ls\f 6.)\:.3 d}ﬁﬁ Jb L

ol 29183
s lea as e 0L 1y oslgi v.:wﬂ\ ol 2-30 I

S plaS a s sl adyl Conexr (o3laad b 35 oy Sl ¢ elSS LSLA('-:'U)Q‘
Sonaxr polie (e Sl G g gt Wsde sdal Tl S

Ol 53 5 salS axiy lelS 5 VUie 35005 S e o S5 skl ol

www.aghazeh.com



www.takKbook.com

cewbim Ll | JolT g o (6 3lding? (S 51 sl 1P g hud

s Lledl s e bl Tl el Ol 4 (K5 s S s s slee)
LS5 4 s D1 i g 3.5 3 ey Ui 4 35 mn
s ES e 355 Cons 0t e alsl 3 a8 ol K, KL Sl jentas
e a) Sl ol 528 o OF sdias [SCES iy 53 58 4 Sosbl el 2 IS
iy x5 b Sl ol (ool S s sl Kaan O Ol et 5 (655 0 azas
S gte 5o Blal a4 el el 530S CHd8 pme Dyse 4 Gusbl el D)8
el 0 Jde 0T O erts oy 8 Sl
A 3phr g Ol Obe el sl ol cad sl slacs sbl el (68 K5
Llsdo 3550 o8 5 e S Jas s colaninl SOl o LIS 4SSl sbl el
Aal g2t Gl (g lentul Culd w1 (AS (g8 sl S35 RS 51 BBl b )
Slpanie dar 3 OF Ll 4wy wosblel Sl pl by A
Oliyr 53 o 53 s dale Ll 05,50 53 o & 5 by lagsbl sl
5ok el S5 Glagosblel Sl sl 4 redl el el
s D8 LIl gyl el Sl Gl i Slag sbl il

! Imperialist
? Colony

Ol 53 5 salS axiy lelS 5 VUie 35005 S e o S5 skl ol

www.aghazeh.com



www.takKbook.com

ebwm floi | JolT g o (63t (S 5T gl i g b

Start

v

Initialize the empires

Maove the colonles toward
their relevant imperialist

Is there a calary in an ampire which
has lower cost than that of impearialist Mo

‘r'r;s
\ 4

Exchange the positions of that
imperialist and the colony

Compute the total cost of an empire

Pick the weakest colony from the weakest
empire and give it to the empire that has the
mast likelihood o possess it

I5 there an emgire N
with no colonies .
Yes
Y

Eliminate this empire

-—-Nn—< Stop nmditllnn satisflad >

Yes
¥

Done

ol o S )l gl 2-3 IS

Ol 53 5 salS axiy lelS 5 VUie 35005 S e o S5 skl ol
www.aghazeh.com



www.takKbook.com

cewbim Ll | JolT g o (6 3lding? (S 51 sl 1P g hud

23S o s Camd e Bl 1S Sl et b ol il s o sy (6 5bl Sl
Aes S35 e bl

03 s S Gl et (b ol Eole wlsl s
S

ad gl s, sbl el as IS 1-3-3
bl i slaite o o Ol SO 3L Gl (oleag 2
S5 w2 3 oS o sl (Npd g Ll S 1 At sla iz 1wl S
S Lo el LS S O 55 Ll 53 353 e edials \pjﬁ)ﬁ sl oyl

-

woall ol ol XN gl S GpiS SgdmN Sleang selis
Dy h S R D5
country=[p,, ps» Pys-eos Py
5 e el Ll 6 oLisl Sel Gy s 0 s 5ES Ky 3 Lao it ol
Sl Shs Vs b S K edas S5 Gl (Kb b oBs
a S5s e s oolasl jltle by (Kb Ogmen 538 O ol — olaz]
ol lae s o QLI o ow |y dies ol 323 K e 8 b s
2 S Wl ds o laag ol b (b s b &S wps ml Jggome slbe e
hail a1y i8S S A Aes ol SKa s 5 Sl sl S b ol oS
Loy Gileang dive S J> 00 Slds 3 Lle e selny dgpe 1 e
Sl Shrs oire b 6o 0SS e s e bl e o Sl

Sleebl e 8l doles Cdd 5 530S ol 8L et (ol sloz

! chromosome
Ol 53 5 salS axiy lelS 5 VUie 35005 S e o S5 skl ol

www.aghazeh.com



www.takKbook.com

cewbim Ll | JolT g o (6 3lding? (S 51 sl 1P g hud

=0 -
X\ /'

COURLTY =[Py, Dy D3»eer Dy
2555 Ky edns JKE b olazm gl5l 3-3 s

el PID skiS J 28 G el o0 oS oS 28 e S Olpe w

58 JILSE 5 el s g s Olis 08 Shls Yo & (S o~ b 58
S olplr Do 4 LS e aSes Sl (o8 DI s L et s
Slelsz Ol Slaws alis pl (gl gl 8 (Nipd o s DL (s A S @
% g5 g wpll 55dS e b g oS e slal Aol D pse 4 A

J‘}J’d‘,

country, =[KP,KI,KD,] )1-3(
adsl sl siS sl ) LaysiS ol Sl gsl b Sl s sl
JS5 sl ol Dpe a4 by piS IS Sl culply s sl (e S

&

S g T
_countryl 17T KB, K1, KD, ]
country, KP, K1, KD,
country, KP, K1, KD,
COUNTRY =|. = . . . 12-3(
coun t’/yN country KPN country KIN country KDN country

Ol 53 5 salS axiy lelS 5 VUie 35005 S e o S5 skl ol
www.aghazeh.com



www.takKbook.com

cewbim Ll | JolT g o (6 3lding? (S 51 sl 1P g hud

aBL(Ppy Py by,) SLerie 53 &b GL5I L 558 S sa e

Rl s e
cost;= f(country,)=f(p, Dss Pys-ees Py, ) )3-3(
J’.’.J C))j..p LY CU U'i‘ ol w;JJG;)J A Ls oS JJJ;S f—‘}k M‘)b
F = w;xMaxOvershoot + w,x [AE ¥4-3(

Ua llae 8 JISSI IAE 5 gl e Sle MaxOvershoot o1 s oS
s o 0L baosaas 51O Gl Ol a8 des Slg s 50 wo .l
oS S Glenbly anes) 538 S auza Oyl Gk Gl S S b
Ao 53 e diS xS Ol e 4 bl Sl anes e a8 el al s el L (PID
delows b olg 0 bl s J S 0l 6l e ol s el w5
0438 cpl wups Olse ) ol g geme s Glas 505 JISE1 5 il B e S
il s ) 58S e ds b sl e b (oS S ol 2
Shadsh anes G5 b Glid g cpl 53 edd B e )81 s S e (oS J xS
G bl ol Cle Jlasl 5 g, bl el LIB s WSl g s 5 ol s gl
Lol sl Ol (golomtal ol slml L pizman 5 Ol jantos (555 40 O1S Loz
2312 8 2 eS (n A S 4
e VBN, S e bl L adsl S N, 3l s S g sl
Sl ol Ol e 1 (5 U e 1 208 lls (Lo 525) Caner (ol sl
S o S s e BSES |y S pantes a8 5 GN, eliledl LS e Ol

Ol 53 5 salS axiy lelS 5 VUie 35005 S e o S5 skl ol

www.aghazeh.com



www.takKbook.com

cewbim Ll | JolT g o (6 3lding? (S 51 sl 1P g hud

o83 n el O D8 L il 315 ) 68 1 S janitns 1 (9315 el el
Soge 4 b Lol ogdle i aya daca b sl ann agza (23 L G ol pll sl

S S )

C,=max{c} -, )5-3(
5 el el Ol aua op 2 maxie) el Sl el w5a e, O s oS
S S g Sy &S el sl a dil e ol sl cpl el ol 54 5 (C
S b g dale (6 eSS osdle S ansa ghls (WAL (6 paes L Sal) L
2ok dle 55 s a4 el el (Gosle e D58 o3l S a e

&ﬂ@m@uwliﬂ\www LgLAJJMScQTLSLWo

P=lv )6-3(

S ol é\chWLﬂﬁ\&oM o}:JLoJ.; C)).«L; ¢J_<.i.> .,bsgi.i)\
Gl sl G O partns (4l 310 pl o 353 e o lal el el OF baw 5

Loy dal g ol

N.C. =round{p,.(N,,)} )7-3(
JS sl 5 Ny s osblael KOl et 4l sl NG, O s &S
S Sl b 55 round Sl 4l e, 2iS Comasr 53 55 50 0 penien Sla, lS
AR NC B8 M sk e oy olisl sde S 4 s 2de (g 5SS
03 S Ol Bslal Sy a1y 4l o emtons (Lo 538 5l slaS pl 4 (g sbl
o, vgwij\ s sbl ol ples adsl Sl onils s oo ol sl w0

Ol 53 5 salS axiy lelS 5 VUie 35005 S e o S5 skl ol

www.aghazeh.com



www.takKbook.com

sl Sloi ! JolT g3 hino (S 3lwdings (S 5yl 1 gu o

S 0 0350 5 B aS syl 3 a0 s LSS WKy, sl e Fors ol
Al o aslsl B b s

6 Sles s o 0L 1y gl Glagsbl el ¢S ISKs S8 4-3 IS

o paxiins (§ jis Sl B 55 sl abl el Ll sl enly LS ISSE pl s &S

5 Sl oS sl L gugbl sl pess 1 oosled cudl sl (S0 cpl 5l

2l ) Ol et SlAad 5

@O0 & @ O e & @ @ A
O o. OO OOQ. @ ; O @ e O g5 Imperialist 1
of .aeoooeg @
) ‘ O , O o @ Imperialist 2
® O @ ®_ SSY o * .
O O & @ O Imperialist 3
O OY@ Ce@ _ :
& ® S * O @ O@ : 5
eC® o4 ® @ :
O & @ ¢ O ® e * Imperialist N
O @ O
O Q. @ 0 O O : Colony 1
® © @ @ @ O Colony 2
00 9 @ 0 Ced ® O Colony 3
@ ® @ O o O o9 : e
L JIONORE BN O @ & & 0O @ ® Colony N

Al slassbl ol Lgﬁf‘_}i,zé /*. 4-3 J§~2

I

Con 43 L0 potiis &S o 100> Casliw (5ed e 2-3-3
S el
sl sl 5 S s Gas L () ledSes Sl
Ol 55 3 oS 4 sSKlen 1235 e plail (655 0 S Kan b 53 O jentes
wl) Oles sbml @ pad o 358 L Gl Skl e sl
Sl olaysiS Jle Olgie 4 s S (s o3 gl (& 5 o slazla s

! Assimilation
Ol 53 5 salS axiy lelS 5 VUie 35005 S e o S5 skl ol
www.aghazeh.com



www.takKbook.com

cewbim Ll | JolT g o (6 3lding? (S 51 sl 1P g hud

sl S 55 55 Slantes 3 (Glel Kes Sl cuid Ll p 5 SIS
S haled oped 3,5 i 53 L sy (g Sl amis 53 4l b 5 5 S
ol sl Jlast b (655 10 S S ol Sl 3 (($iloing a1 55 5548
s34 ol Lslarml Gl slal Slinly 3 1) ojanios 5558 B Cadls au
S Sope 4 ileting w0 S s leaal UGl 1 el S s
ol S sles S5-3Il sl Jie el el 508 Cns 40 Ol jenis

das e LS|, oS

4 Language
Imperialist

New Position
of Colony

Culture™
e ot o 4y O ot &S > S sleds D-3 K

&AfLSL“‘)}Z"LSL:*“\)‘)J‘)°W)ﬂ%gﬂ‘)}ﬁpw‘&b
ol ol esls Olas ISl g oS S0k LS o Cd 355 S w0 0L
4o 0 yarlaws J.,a‘j L= GOVE S Jo—\j X aJ'\JJ\ “ c(COlOl’lY) 0 Rl U;S
ew Position of Lu> G 4 5 3 S & (Imperialist) 3 loac
Posit f «K NEPVRPY oS >~ list Sless!

QLJ..: d Ls a‘/.o.&:M\.c 9 ﬁ)w‘ Q‘.:,o dole ch.i L)'f«‘ BE) -’j";‘d"’ o LLLS cCOlOIlY)

! New England
2 New France

Ol 53 5 salS axiy lelS 5 VUie 35005 S e o S5 skl ol
www.aghazeh.com



www.takKbook.com

cewbim Ll | JolT g o (6 3lding? (S 51 sl 1P g hud

(S cils G‘}j:‘)ﬁl.ij) S eSS s b elal gade 5o x Ll el ol

xOU(0, Bxd) ¥8-3(
ol Dbl il o 2 4 g 5 Sl Son ke BOT s S
e 03 o pentes 55uS B ogh o Zol f1 o b 2y LSl f=2 LS
s S 01 4 il sl 5l S lartal 5588 G 4 OS>~
A Language

Imperialist

~ New Position
=< of Colony

Culture=
Cme)le,#‘ oo & Q‘W L;éb CaSj’- 26'3 JS.J

el ol iy ol 53 ST S G (3Le0 sKen sy (Sl sz b

s bl sy e Sl (S0 g sl Solemial glapiS 4l o8, Jo S
355 S a5 SUI sl 5 i e Jhe Lol e Jlesl ol olas LS 5ha
o ol sl G 0ol b Jlant Gl ol edd B oy S s Ll
ooty Dl yontn &S 2 53 Glaie (5SSl anies O e
6-3 IS oS o Lol o pantos IS > g 4 0 (Balal asly oS S lanial
oo o ex o3Il 4 S gl Jbepl pskie s e OLE 1 Sl

Ol 53 5 salS axiy lelS 5 VUie 35005 S e o S5 skl ol

www.aghazeh.com



www.takKbook.com

cewbim Ll | JolT g o (6 3lding? (S 51 sl 1P g hud

Ls“’.}j ‘O\j.‘.“ dwwc;‘)W“\.&eM y‘j)\-’jQPJJ};JW\JJJS

g b Blad Doso a0 s s aslsl 55 S 4 s 50 0 Sl ]

oslau! k\j@ﬁﬁb WL«A} o\jﬁgj.} G))SJA )] {""J‘fd’ojb)" &:&\jﬁ.{i

oy (o

00 U(-y,y) Y9-3¢(
Gt Il sl O il 5l a8 ail oo ol s (g el p il ol o

G oS A= B Ol pamtons B 553 0 sl 50 OF 2alS 5 od cuddl el Gl b

OL.’.J‘J J}-‘j &ﬁ;&))bm CASJ?- &Jﬁ cﬁ)W‘ﬂ\.}oW J“;\)Jbﬂ

sl 03 g albie Ol da (g3lwesly ST s T4 & sy gl 0 Sl

Sl ool 9 0 poins Capmb o plml>  3-3-3
23 oo 3dS ol glarl Gyl o500 e 5o ol Cnl
sl ams 3 5558 51 pan oy o s Ll Slp b e @l )l pan
Olaa ske 31 5 AL Cend ges sl Ol o 4 Sl
St 4 S iy (Golental Kanp OB Ll s ojle ) O3 Sheass
b 5ylse ol 5l Sl s @ dimstls y Slennad K Sl ala, 6l 552 e
e 3 3w A s s Sl s eSO et 3 0l e
2 3 ey S s 5pES WS Mase O gt LaysES 3 Ll i
O by 538 Llin 53 5 L3S bgh Sde 5l e ingy polls — wlw Sy3
ol oledde oyl s s 508 > Sl s SR SRR PRCIRNE
USRS FE SICN R WS CI ot IR L PORRETR < NS LR

Ol 53 5 salS axiy lelS 5 VUie 35005 S e o S5 skl ol

www.aghazeh.com



www.takKbook.com

ebwm floi | JolT g o (63t (S 5T gl i g b

b Ol esias ol Gl o Ses Solestal 0iS Cas w0 Ol et S >
S reS aupm oS Ly aypm ob 5o (bl a) dew s Gl el 51 e med s
058 (sl s (S o0 A 5 el pal SumB e 5o se AU IR 4 s
DS L, S e S o Sden bl s slr o jamtin 5538 5 S leatad

Slr ok AS e 350 Slentes n (SlelSer b Jlesl © g0 S
uij':'@" ch.fl: U'i‘ B RGOV PSS WP K QL&Q 7—3 Jg.& L CQJM:-\M-A 9 J§)LM.L.~:|

Ol o Ky o aayls Gl sl 3955 51 2aS (Glan ja 45 (g sbl al (g0 janions

J\Abun OLEs cuwjﬁjw )‘

“)L;))L‘J«A‘JSLS 3 J.(M w‘eu\.wob\)

¢ O
O o C}Imperlahst O o OBest
o OOOOOO*OQ o OOOO@pOcmonyo
O O “caonyo 0o o 0 OOImp rialis 9
o © % ° 090 o © oG o °
O ©O 0090 O ® o0 g
© 0 o "o
- O
© o° O o0 g o
35 31 s (o sbl el JS 8-3 I .
. o ot 9 S jlasins] gl s (/-3 S
e 40

)\ 6M)J UL&‘M(;‘)W‘)},QS Q)J.;[JC/.M\

6)#‘,;0‘5&"}55’))43 4—3—3

ool3 Sosbl el S S s Sl 5 ot 0T Sl enies JS 3

T.C., =Cost(imperialist,)+ & mean{Cost(colonies of empire, )}

)10-3¢(

Ol 53 5 salS axiy lelS 5 VUie 35005 S e o S5 skl ol

www.aghazeh.com




www.takKbook.com

cewbim Ll | JolT g o (6 3lding? (S 51 sl 1P g hud

et Ygome 5 Sl Cote (6305 & 5 gl (osblal JS wyza TC, OF > oS
ol B8 B s So S ashe B8 R s o 4 Ssp s S e
539 T S S auia bl Ll cgosblsl S S ansa 48 s
S Slpaniee ypa Ol SU RIB0 Sl 5 86 Rl s ps (b
Silwesly S 55 £20.05 oy Sl 53 4 e O IS 4o a5 (g sbl el
ol 0 e 0 gllae slal g

6)\.@.&7.“‘ C.A.GJ 5—3—3

5 Al sy SoL L Wl &S Gl sbl el Ol e WS S & Sles

dal gt Gl el el glaculB; Ol s sl s BT s CuBy o8
WOl o ,m a S gae pdh 3 ol 0 Ojge 2o )l s 4 OAS Bl ol LU
) s assbl il s esls s 1 s Ol anies (i slas, sbl ol
(adly 05,8 Jde (gl dul 33l o st Opd3 L g S calal | O et
ol el g s (S sbl el Slns (DBl 3 ()bl el 4SS e 5
AR Ol st op Siias S s LSS S LSS s was s
Lo sbl sl &S Ole |y 2B, (Ol panies ol Comliad (5l 5 4l 1y (6 sbl ol
SO RS T Y S RO RSNy PYTURSPCS PG JIVERVISE e
S sled 9-3 ISs Kyl (g el Jlaml G 8 slacs ) sbl el 4L s

Ol 53 5 salS axiy lelS 5 VUie 35005 S e o S5 skl ol

www.aghazeh.com



www.takKbook.com

sl Sloi ! JolT g3 hino (S 3lwdings (S 5yl 1 gu o

; —~==~The Weakest
Weakest Colony in Empire1-""g ® \Emp|re

/
Weakest Empire
P ist 1.
.

! .Imperal

Empire2 I
//, ... / €0 \\\
S ®ee f’OoooO\
J ..Impenallsﬁ LI - ® S ' OolmpenahstN Q\
1 L) .'I f" .. N I O
© e ..ll @Im er.algz. \ © @] O'D||
l\.. @ o9 y r: L P! ..‘ Lo ‘\O o O OOO y
- r
\\\. @ @) ./ff 1 @ @ [ ] .I| b @) F
\‘m,__,,x’/ \.. ® 9 . / \Q‘-—Q"/
e _@ o /
~ . .

S e ol | ,si; 6u6),»|,f|

s S N5 55 gosblmel op scias Olge w0 b ojled oo bl el ISE 0l )
5ol a8 3 bl Gl some 5 O Slemtes 1SS 5 el
S, sledde sl S e Sl ea b O ol 6l NG 2 slgy s sbol ol
Sosblrel A corlad Jml il (Ol antes ] colad gl Lo sbl el Ole
(Sosbl el IS auza 38 a5 Ll (Al (o sbl el 0T Cul L nlite o)
ol o5 le 5 IS a5 skl el IS s (s 5l Ml oS e anile 5 s S
oS o e 1 O
NT.C,=max{T.C,}-T.C., )11-3¢(

oile s IS ausa 3 NTC, s <a\n Sosbl el IS au e (T.C, ddaly o5l s
G s NT.C, A3l azils (g 2eS T.C,, oS (6 sbl sl o il o (6, sbl el O ol
Jslee NT.C,, 5 Sysbl ol & IS ause dolee TC, Cid s .3l Jalys

Ol 53 5 salS axiy lelS 5 VUie 35005 S e o S5 skl ol

www.aghazeh.com



www.takKbook.com

cewbim Ll | JolT g o (6 3lding? (S 51 sl 1P g hud

Lol Cols i Gl oz o meS b gusblwl il e O S oL
By .ﬁsz cg;..aGJ 0 yaRus WLA (C'.JJJB) Jles=! ol o}:}ujj JS Lo oA w:o\z

Py = 12-3(
Y. NTC,

i=1

5 syt il el (osbl el A Cola sl il
ol L clas Jlax=t b1 CulB) 5550 0 jemtns B sl L0055 50 S5 VJ-:U-Q‘
oy g 3 esliad Ol LS s s S T S S kel s L sbl el
S el ol B yme Aol B ol (giluesly Gl il 25l S8l 5o g s
s Sllas 15 il o (6,265 Sl Slonlbms 30 Shls Sy a2 4 S
I B P - W S IS VCo PO g5 @b ambee 4 by s 0l
o o5lSe aalsl s als S Tl S al rals 4 b 5 A4S e s
s Sl Sosblsl 4 CuB) 5 e 0 penies el b sl oliat] (6l 5 el
3y 0 033 b
gl oSk Dlenies sl Gl cosblael a colal Jlesl dls L
o Sosblel o colal Jlasl 4 aly Jlasl L Js (delal s
FSES 5 Dose w00 Jleaml Snlis (555 I LP Tl 40eS e a4l ol

Pz[ppl’ppz’ppg ’“"pprmpj| )13_3(

' Roulette Wheel
? Cumulative Distribution Function (CDF)
? Probability Density Function (PDF)

Ol 53 5 salS axiy lelS 5 VUie 35005 S e o S5 skl ol

www.aghazeh.com



www.takKbook.com

cewbim Ll | JolT g o (6 3lding? (S 51 sl 1P g hud

Lo g sbl el Cmliar Jlaz=l olis 51 9 S 0 TFN, mle Glols Pls

V.:A.)u.c J:&LJ b P )bﬁ Ls ﬁ.w R u"’u J‘Jﬁ B RGO P W Jé&ﬁ

Al o [0,1] 63L 5o i s s b dslas ol Gl onl slawl]

R :[rl,rz,ig,...,r]\,imp] Y14-3¢(
RaTysTyseon Ty 0 u(o,1

e FSES s Cne 4 LDl e

D=P-R=|D,.D,,D,....D,_ |

imp

)15-3(
- |:pp1 _rl’ppz _rszp3 _r}’.”’pmew _rNim”:|

by okl 65 s oo lsusbl il 0 1 5 S e S aniee (D s orls L
L el sl op min &S lgsbl sl Al o s 51 555 D Slsp s o @
dal gt |y Slide o xie D Jls 53 Of 4 by e sl (6 niy Jlax| b sl azils
by a5 & Sl 3l ] 65 553 0 ol CDF aalons 40 55 pde il
5 Al e W 4 el ke Wl £l AS e n SSle 4 Co e
a oSk il e Wl el Jleasl o 2 (sosblsl 4 o jentos olans
2y e Rl e el e Obal Pl S Olgs
A= By 0 55 Slhes Gl Co 5 350 s Ol Gl S5 Sl
Ay Al el
&J}g\j‘d}fw‘C)Wcué)jb\ﬂ‘j\u_{ikwjawwwLg

Ao OLL 4

Ol 53 5 salS axiy lelS 5 VUie 35005 S e o S5 skl ol

www.aghazeh.com



www.takKbook.com

cewbim Ll | JolT g o (6 3lding? (S 51 sl 1P g hud

) ‘5&‘5)32‘#1 b sau 6-3-3
ol ol aedlul Gl 0L s Wl Ok S 4 Skea
Sasbl el Cwd 4 Ol jentes 5 03 S bsde )l 4 ns Gl bl il
0. S b s gosbl el SO bsin ol Ol e |y Sslie by sl e Sgsd
Ol jasin 45 358 o AL edd Gl by (g sbl el Kl slgdoy r:w)i”
s s e Ol s b i ool 10230 S0 sl esls s 511 5
Slp a8 s (i pertes S Osls s Sl Cle 4 4 ojlad g sbl ol S

3 g S Laggysbl el 4t Obe 1L 5 5510 20,

ol fea  7-3-3

JS sl pladl B L 5 ol Sen bod G 0t o35l B 550 0, S
Sl s e S b dagysblisl aes (S S e b e aslsl (el SO
I ely osbll ol JES Cow LaypiS wk 5 il sl (ossbl ol
Ay Sosblil S by (Dl entes Saan i Jleksl Glis ) 53,8 s
oS auze s Camdse bopl (Ol estns Glaas g 5 balasd g 5 Lsd e ool
Obe 4k il jemis Ol g5 &4 (G385 L bis pl oo sl cdl
e 03 e, piS a0 ol sl sy el 2S5 Ol et
OLL 4 el sl By madge i 53 L Soleatal on 5 0 jentes on (Jl>
G b B Al npd e b () S0 B S by s 5l S Olgs 4 ek
el ol eals Ol J1-3 s s ol v*"w“@‘

Ol 53 5 salS axiy lelS 5 VUie 35005 S e o S5 skl ol

www.aghazeh.com



www.takKbook.com

sl Sloi ! JolT g3 hino (S 3lwdings (S 5yl 1 gu o

Emplrali.r"_‘_"‘ﬁ- Empire N - =~~~ _
/ ~
rd
/ I YY)
I |mperialist & 1 {,. Imperialist N \
| ®
Lok e k0
1\ . ! '.\ .
/
N s " ‘{
\“?_,_ 1,/ \\? . ’//
Empire 5 -~~~ T~ Empire 1, -~ _ 7~ Empire 2. -~ _ 7~
’ ) * )
/ ’
/. 000 /0 Q0 /@ @
A aralist 1 \
Ir |.mDenaI|sl.. ) ,«..mp nalist1 ¢ \ f’:penahsta‘ \
'@ @ ‘@ 9 | * |
\ \

\ . ' .f \ . . -f \ '. . !
\ \ ®
. @ ’ . . ® @@ < ./
S -7 Emplre\mth m , Sl -7

Emplre - i"’ g
/
; Imperlallst Py

K

adS Oals cows 3l cde 4 b oyl ‘5)‘,L|J.;.a| ‘uzca.p ‘-SJJMJ?‘" b 4au 10-3 s

“

Dgd Bl ag ) gbl pal 4y Ole 31 b 5 5 10 ol ol 5 G, N3 (| peniaas

oy LS 1y sl slagg s sbl el 5 03 S bl b g5, ol bt iy

(3ltlunn Calen) oy &S = Condl sl 5588 Cns 0 |y Ol jaries 2

2l andls b el 5 geS glag e &8 AEL axdls s px s (g bl el S L3 sl pentes T3
S 25 o b el s e ants s

(OLES ] pomts 5 ol ol (s 38 35S i 53 L) oS COlem [ osbl el S JS sau30 4

x| i a5 glisssbl el 0 1y OF 5 05,5 Clatl (g sblul o icias 3l o jentos S5
ok ol |y colas

oS Bl |y Chas gl sbl el 6

o2 a s Sy S By il ekl S gl el S les 31T

Ol 53 5 salS axiy lelS 5 VUie 35005 S e o S5 skl ol
www.aghazeh.com



www.takKbook.com

cewbim Ll | JolT g o (6 3lding? (S 51 sl 1P g hud

el ol onls Ol 55 12-3 Ko s S8 S oo g'-:i)ji” S sl
ST sl sla osbl ol JSCi5 5 Bolas ad gl e by S ¢ JSC5 ol Gillae

J..:}M:do)\ﬁMQﬂ‘@G)}U&@@&F&JJJOM

63ﬁ)\s d\ié4—3

aglio 3 oS by ml Sl pdn Gasp b ekd Bome w8 il s
Gl 2 mly opl S e olearly (s e ealinul (iluaing il gl s,
Aies (laparine Bls dall a5 Lot oslizal [3] wr o 51 (3luane
b onl o 55 0T s sled SO 55 A bl 5 S ) Sl
o0 rapie ssh G il AU (ileang L) s ol Obe 5o o el
Dyt o WSl S5 a gl ads 3) 0 5o Wl o, S e 13 )
e alal das o DL ) G ats 10 Sdman glas <SG 13-3
Shls 5 Cl a3 S 513 (9.039,8.668) (gakeis 43 0<x,y>10 go3L 3 2b el Gllas

Ol 53 5 salS axiy lelS 5 VUie 35005 S e o S5 skl ol
www.aghazeh.com



www.takKbook.com

ebwm floi | JolT g o (63t (S 5T gl i g b

~
[ /‘\ \ //-\\
[ 1 . ] \ 2 [
- Initialize the Empires W
g ™
halnstee i oward their relevant Imperiali
0% % 0.0 0" e otz
g9 B g
/\ ‘.._.:o.' '0:*“::° 37 s
| Start oy o:o.*. X M 7" New Posiion
\ C"‘ .:0 e 0o ;s' $0 | K msouuh '.OfCO\Ony
A 0 ko ¢ S .
(] o Cod O comys aa -~
:w“o.c.e. ..0‘.‘0 FEHR ' A wU(0, fxd)
couy={po Py | C / 0-U,7)
= flany)= (5, pyenby) pﬂ:;i—c & :
€=~} " Colory “"",4-'
L
/’/4\\ ’/-\}
uy \ =/ .
Compute Total Cost of Exchange position of e
: an Imperialist and its best Clon 9 CHly fomnang |
all Empires - P Y relevent Imperialist?
T.C., = Cost{Imperialist, )+ i o
@Mean{Cos!(Cloniesof Empire, )}
73 \
(\ k2 L 8} ol . . . . 3
< Give a Clony of the Weakest Empire 0 a0 TEIlmmate Empires with no Clonies
to a Stronger Empire Pl
L NIC,=TC, -mu(TC.) e Y ¥V
\ﬂZaEeit;nmn .I.M;w:l.w% N_r_c_‘ .3npe’n\isl1: O:rwisl‘. \w 3“@“?/ |
.. *. ! ! T A : ‘.. ... [ ] ] / }'{
YuIc, ATEAE A
3 Empire 1 Embirel . Empire3 /
P{P,ﬂﬁ,_-ﬁ,;-‘-yﬂ,l ¥
[ ]
:ﬂ:hwfnsl;zoﬁ: ..::¥ \ Imns-ehsl.n R:[;;,rﬁ,r,,,..,rJ NO /_\
N [ ..]m;e‘.wl 0 ~ | ™ A
coe'i oo g D=-Re[0,0,0,..0, | Stop (;ofr:d:;ons \ Done :
o...... [p, Dot B, p,} satisfied? \__/

ol 0ald drw §5 ﬁ')ﬂ‘ ‘;15 ‘5\-«.&" 12-3 JS.S:

Ol 53 5 salS axiy lelS 5 VUie 35005 S e o S5 skl ol
www.aghazeh.com



www.takKbook.com

cewbim Ll | JolT g o (6 3lding? (S 51 sl 1P g hud

A P

10 T LR

o o 0 14-3 o 55 (giloang sl ool 5550 sadsl 5508 80 sl

ol ol Olgie s a8 nl 51 B8 o oals LS (b 515581 sled SO
s e LSS 1) sl slagesbl el 35S T2 gad J S Lo el ool
A Sl etes Lledd eals OLiS e S, 3k Codle L el
A ax A Lol jasiie @ Codle L5 Cendlwl K5 Oles 4 5 (5 5bl el
ol oDl L 0T a by e ol sl 5528 Bl 2l (bl el S O pentns
61y bagysblwl d7-3 5 16-3 15-3 b |2 550 0 ool il (5,555
“3 UK 5 oS 4k s e 0L (o) Kes) 33 530 0 e s s s
5 Klos S bgiu bagysbl sl 516 Sl d0 s 5wl s eols Jilad 30 15
C oo s o Lok mU os Glagarie 3l 4 bl S el ol U Sl
215 30 Jod o3 e 8 13 Gllae pais abadl Glbl e a-U 53 (a0l

Lasosbl el sann 30 33 s 55 Wles S bsa Lol a5 Llo; S sbl el

Ol 53 5 salS axiy lelS 5 VUie 35005 S e o S5 skl ol

www.aghazeh.com



www.takKbook.com

cewbim Ll | JolT g o (6 3lding? (S 51 sl 1P g hud

&cdfﬁé&gssﬁ\ew)wﬁgﬁégggﬁgjasjflajiw%ﬁ_{i}g-c\.:

Ll )‘Ju"'f. S S g

10

(@)
-
S
W
I
s
o
~
o5
©

10

Al o g abl el S ol Gl K a tad sl sl g, gbl el :14-3 IS

10

= & O (e

O (O O (oF e

(O (@ Oy O

4 e O O C
“ 9

@
-
I I 1 I 1 I I I 1
0] 1 2 3 4 5 x S} 7 8 9 10

loile Bl a g, gl ol 516 4 1610 Jos 5 sy bl ol :15-3 J

Ol 53 5 salS axiy lelS 5 VUie 35005 S e o S5 skl ol
www.aghazeh.com



www.takKbook.com

cewbim Ll | JolT g o (6 3lding? (S 51 sl 1P g hud

10———

=

OO 1 2 3 4 5 X 5] 7 8 9 10

loile Bl (555b1 el 55 3 1680 Jus 5 Lags s bl el :16-3 J

10

- - o o o %,
.o (O (O (@) (O

L 4

o) (@) (Oy 1O
0)) (O

@
1

U

D

7

O 1 1 1 1 1 I 1 1 1
0 1 2 3 4 5X6 7 8 9 10

o 3 530ke (g4 8 (el el By il b 1 IS S G dls sl

ool e sl el enly 0L 18-3 ISKs 55 (el o el sl (Saan
el o a3l 20 550 Jd 53 1 s et el el Sl b s (S
Culby w3l sae g sy o Cuamdas 53 g el el el 33 LS U L
(el bl (Sosbl el LS @33 s s el SO ST bsie b Ll s

AL S5 5355 cGhlae ais (il 4 48 Slis ) sb

Ol 53 5 salS axiy lelS 5 VUie 35005 S e o S5 skl ol
www.aghazeh.com



www.takKbook.com

cewbim Ll | JolT g o (6 3lding? (S 51 sl 1P g hud

'6 T T T T
—— Mean Cost

= G Minimum Cost

A2+

Cost

-14L

16

181

_ 1 I I 1 1 1
200 5 10 15 20 25 30 35

lteration

203 SIS i G Alis (5L 5bl el (sh0p e Kils 5 paiee 432 118-3 IS

by S 4 3 G-G, J:w@\jsémw&sgétﬁomgﬂ&,ﬂ\

‘3150 JJ‘J.’ (e P 4 G, W)J Lﬁb&:/-w.:jl.iﬂﬂ‘ :\Mﬁju)j,,:SJS;\M RGO

8)80ﬁ\ﬁ%ﬁ4{G4—G6 thﬂ.@‘)b}cSJSOﬁ‘ﬁ%;ﬂ\.}Q A.L.f...wc‘).bcls
Las e QLS G 5 G Plaw 53 55 9 G 5 GG Plew o

Ol 53 5 salS axiy lelS 5 VUie 35005 S e o S5 skl ol
www.aghazeh.com



www.takKbook.com

sl Sloi ! JolT g3 hino (S 3lwdings (S 5yl 1 gu o

| ;
— Mean Cost G2

—Mean Cost G3

------- Minimum Cost G2
= Minimum Cost G3| -
—Mean Cost G4
=== Minimum Cost G4/ _

_ 1 I 1 1 1 1 1 | 1
0 5 10 15 20 25 30 35 40 45 50 55
Iteration

e 246, 3 G, oG, s Slas s gl el (s40n 50l 5 earin sy 2 119-3 S
205890 1SS

10 ' '
— Mean Cost Matrix G6
Y —Mean Cost Matrix G5 2
A28 N Minimum Cost Matrix G6
E == Minimum Cost Matrix G5
14 %
-16 Al
2
O
-18 |
-20 |
22k, |
. i 1 ! -
24, 10 20 30 40 %0 €0

Iteration

NS o 26, 5 6, s la sy sb ol a0 (pKils 5 o (540 32 20-3 S
p-“~1).9§3‘

6 S 4235-3

Sileddle wly S A5 e iletig Gl oS (b ol o

Ol 53 5 salS axiy lelS 5 VUie 35005 S e o S5 skl ol

www.aghazeh.com



www.takKbook.com

cewbim Ll | JolT g o (6 3lding? (S 51 sl 1P g hud

pdir gorb adsl 555 ol b S pl b aedb el sl
3l - L oS ccandl ool 5528 5 Ol et (U 55 o0 e ALwd 95 4 b, piS
ol panis Comlal 5l dbacy bl el Ole il dias e 123 1 adsl g sbl
o 42 Lo 5ES o Ses w0 ey s e LSS ) S ) (S (e
bsdo iyl 4 clnd Slags bl sl (L)l b g sl s au e o0 Gl
03330 LS o0 IS 1 Lis IS &S Wleiss Bl osblel SO cilg 55 5 e S
il Blaw = 5 1 of LK ojltlal 4 e Bb b b (), S

Sl LS (gileang

osliial 3, 40 4y 58 ml 556-3

Problema : f=x.sin(4x)+1.1y.sin(2y) )16-3¢(
0<x,y>10 , minimum: f(9.039,8.668)=—18.5547

Problemg.: f=0.54+30y* *)° 703 )17-3(
1+0.1(x* + )

Ol 53 5 salS axiy lelS 5 VUie 35005 S e o S5 skl ol

www.aghazeh.com



www.takKbook.com

ebwm floi | JolT g o (63t (S 5T gl i g b

-0 < x,y>+40 , minimum: f(1.897,1.006)=-0.5231

Problem G,. f=(x"+*)"" xsin {30[(x +0.5)° +y2]0'1} +|x| +|y| )18-3¢(

—0 < X,y >+40, minimum: {(0,0)=0

Problemac,: f=J,(x*+»)+0.1[l-x|+0.1[1- y| )19-3¢(
-0 < x,y>+40 , minimum: [(1,1.6606)=—0.3356
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Probleme,:  f=—exp(-0.2{/x* + ) +3(cos 2x +sin2y) 20-3(
-5<x,y>5, minimum: f(-2.7730,-5)=-16.947

Problemg, f=—xsin(y|x—(y+9))~(y+9)sin(yf|y+0.5x+9))  )21-3(
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A sl
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Kp = 2.517
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Zeigler Nichols

Kp =2.19
K, =2.126
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Genetic Algorithms (GA)

A genetic algorithm (GA) is a search technique used in computing
to find exact or approximate solutions to optimization and search
problems. Genetic algorithms are categorized as global search
heuristics. Genetic algorithms are a particular class of evolutionary
algorithms (also k as luti Ty C I ion) that use
technigues inspired by evolutionary biology such as inheritance,

tati and cr {also called recombination).
Genetic algorithms find application in bioinformatics, phylog tics,
computer science, engineering, economics, chemistry, manufacturing,
mathematics, physics and other fields.
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— Problem Parameters

Numher of Parameters 2
Variahle Limits 1] to 10
Objective Function GUI_Testfunction
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— Parameters
Number of Countries 60
Number of Imperyalists 6
Number of lterations 130
Assimilation Coefficient 2
Assimilation Angle Coefficient 0.5
Alpha 0.1
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— Plot Options
" 1) Plot both Minimum & Mean Cost vs. erations

"3 2) Plot Only Minimum Cost vs. erations
" 3) Show Imperialist Competition

() 1) Both 143
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Colonial Competitive Algorithm: A Novel Approach for PID
Controller Design in MIMO Distillation Column Process

Esmaeil Atashpaz Gargari, Farzad Hashemzadeh, Ramin Rajabioun, Caro Lucas

Purpose - This paper describes Colonial Competitive Algorithm (CCA), a novel socio-
politically inspired optimization strategy, and how it is used to solve real world
engineering problems by applying it to the problem of designing a multivariable PID
controller. Unlike other evolutionary optimization algorithms, CCA is inspired from a
socio political process, the competition among imperialists and colonies. In this paper
CCA is used to tune the parameters of a multivariable PID controller for a typical
distillation column process.

Design/Methodology/Approach — The controller design objective was to tune the PID
controller parameters so that the integral of absolute errors, overshoots and undershoots
be minimized. This multi-objective optimization problem is converted to a mono-
objective one by adding up all the objective functions in which the absolute integral of
errors is emphasized to be reduced as long as the overshoots and undershoots remain
acceptable.

Findings — Simulation results show that the controller tuning approach, proposed in this
paper, can be easily and successfully applied to the problem of designing MIMO
controller for control processes. As a result not only was the controlled process able to
significantly reduce the coupling effect, but also the response speed was significantly
increased. Also a Genetic Algorithm (GA) and an analytical method are used to design
the controller parameters and are compared with CCA. The results showed that CCA
had a higher convergence rate than GA, reaching to a better solution.

Originality/value — The proposed PID controller tuning approach is interesting for the
design of controllers for industrial and chemical processes, e.g. MIMO evaporator plant.
Also the proposed evolutionary algorithm, CCA, can be used in diverse areas of
optimization problems including, industrial planning, resource allocation, scheduling,
decision making, pattern recognit

ion and machine learning.

International Journal of Intelligent Computing and Cybernetics, Vol. 1 No. 3, 2008,
pp. 337-355
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Application of Imperialist Competitive Algorithm for Material Properties
Characterization from Sharp Indentation Test

A. Biabangard-Oskouyi, E. Atashpaz-Gargari, N. Soltani and C. Lucas

Abstract: In this paper a novel technique is proposed for characterizing the elasto-
plastic properties of materials from sharp indentation test. Indentation test response is
obtained for a wide range of engineering materials from finite element modeling. Finite
element results are utilized for training a multi-layer artificial neural network which
predicts indentation test response from elasto-plastic properties. Finally a new
optimization algorithm inspired from historical imperialist competition called
“Imperialist Competitive Algorithm” is developed and is employed for material
properties evaluation from indentation test curve. Results obtained from applying the
proposed method to a variety of sharp indentation test responses, indicate the good
ability of proposed method for interpreting the indentation test responses for material
properties determination.

Accepted to be published in International Journal of Engineering Simulation (1JES)

sl S Yl

Imperialist Competitive Algorithm: An Algorithm for Optimization
Inspired by Imperialistic Competition

Esmaeil Atashpaz Gargari & Caro Lucas

Abstract: This paper proposes an algorithm for optimization inspired by the
imperialistic competition. Like other evolutionary ones, the proposed algorithm starts
with an initial population. Population individuals called country are in two types:
colonies and imperialists that all together form some empires. Imperialistic competition
among these empires forms the basis of the proposed evolutionary algorithm. During
this competition, weak empires collapse and powerful ones take possession of their
colonies. Imperialistic competition hopefully converges to a state in which there exist
only one empire and its colonies are in the same position and have the same cost as the
imperialist. Applying the proposed algorithm to some of benchmark cost functions,
shows its ability in dealing with different types of optimization problems..

2007 IEEE Congress on Evolutionary Computation (CEC 2007) . pp 4661 - 4667
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Designing an optimal PID controller
using Colonial Competitive Algorithm

Esmaeil Atashpaz Gargari & Caro Lucas

Abstract: in this paper we use a new search heuristic called “Colonial Competitive
Algorithm” to design a optimal PID controller for a sample system. The PID controller
is designed in such a way that it minimizes the sum of settling time, rise time, maximum
overshoot and integral absolute error. A comparison among Colonial Competitive
Algorithm and Genetic Algorithm is made through designing the controller.

First Iranian Joint Congeress on Intelligent and Fuzzy Systems, September 2007,
Mashhad, Iran.

Designing MIMO PID Controller using Colonial Competitive Algorithm: Applied
to Distillation Column Proces

Esmaeil Atashpaz Gargari, Farzad Hashemzadeh, Caro Lucas

Abstract: In this paper, a colonial competitive algorithm is applied to the problem of
designing a multivariable PID controller. The goal is to design a controller to decouple
the controlled process, and to track the desired inputs by outputs of the process as much
as possible. The method is used to design a multi variable controller for a typical
distillation column process. Also a GA and an analytical method are used to design the
controller parameters. Comparison results among these methods show that the controller
obtained by colonial competitive algorithm has better performance than the others.

2008 IEEE Congress on Evolutionary Computation (CEC 2008) . pp 1929 - 1934
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Colonial Competitive Algorithm as a Tool for Nash Equilibrium Point
Achievement

Ramin Rajabioun, Esmaeil Atashpaz-Gargari, Caro Lucas

Abstract:. This paper presents an application of Colonial Competitive Algorithm
(CCA) in game theory and multi-objective optimization problems. The recently
introduced CCA has proven its excellent capabilities, such as faster convergence and
better global optimum achievement. In this paper CCA is used to find Nash Equilibrium
points of nonlinear non-cooperative games. The proposed method can also be used as an
alternative approach to solve multi-objective optimization problems. The effectiveness
of the proposed method, in comparison to Genetic Algorithm, is proven through several
static and dynamic example games and also multi-objective problems.

Springer LNCS, ICCSA 2008, Italy

Adaptive Beamforming Using Colonial Competitive Algorithm

Mahnaz Roshanaei and Esmaeil Atashpaz-Gargari, Caro Lucas

Abstract: Recently introduced Colonial Competitive Algorithm (CCA) has shown its
excellent capability on diverse optimization tasks. In this study a Uniform Linear Array
(ULA) adaptive antenna that uses this global search heuristic is developed. The obtained
results are compared with those of a Genetic Algorithm (GA) and Least Mean Square
(LMS). The evolutionary algorithms are applied to the problem of beamforming based
on minimizing Signal-to-Interference-plus-Noise-Ratio (SINR). The results show not
only GA and CCA perform better than LMS in both parts, but also CCA outperforms
GA and LMS in these parts.

2nd International Joint Conference on Computational Engineering, KMCK 2008,
Vancover, Canada
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Vehicle Fuzzy Controller Design
Using Imperialist Competitive Algorithm

Ashkan MohammadZadeh Jasour, Esmaeil Atashpaz Gargari, Caro Lucas

Abstract: In this paper a novel socio-politically inspired optimization strategy, an
Imperialist Competitive Algorithm, is applied to the problem of designing a fuzzy
controller. The goal is to design a controller to enhance the transient and steady state
behaviour of the system output. Having fixed the rule base of the fuzzy system, the
controller is designed through determining the membership functions of the input and
output variables. The design method is applied to a model of vehicle. The inputs of the
fuzzy system are velocity of the vehicle and the sloop of the road. The fuzzy controller
controls the speed of the vehicle by adjusting the amount of gas into vehicle engine.
Comparison results among the designed controller and the controller designed by the
expert show that the controller obtained by Imperialist competitive algorithm has better
performance than the expert controller.

Second Iranian Joint Congeress on Intelligent and Fuzzy Systems, September 2007,
Mashhad, Iran.
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