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® Maintenance and repairs of electricity transmission and distribution
network in Razavi Khorasan, North Khorasan and South Khorasan provinces
® Maintenance and repairs of electricity transmission and distribution
network in Sistan and Baluchestan province
® Maintenance and repairs of electricity transmission and distribution
network in Semnan province
® Maintenance, repairs and management of the first and the second
lines of Mashhad City Train
® Maintenance and repair of network substations and high voltage power
lines Pumping stations of Dosti Dam water transmission line
@ Maintenance and repair of substations and overhead network of
Mashhad City Train
@ Retrofit of fransmission and distribution substations of Khorasan regional
electricity
® Retrofit of transfer and over-distribution substations of Sistan

Regional Electricity
* @ Automation of some substations in Khorasan and
Sistan gpd Baluchestan provinces
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A Review on the Synthesis of Quantum Circuits Using Evolutionary Algorithms

—a Arezoo Rajaei, Department of Computer Engineering, Mashad Branch, Islamic Azad University, Mashhad, Iran, rajaei@mshdiau.ac.ir
Mahboobeh Houshmand, Department of Computer Engineering, Mashhad Branch, Islamic Azad University, Mashhad, Iran,
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Abstract

Quantum computing is a new method of information processing based on the concepts of quantum me-
chanics which leads to strange and powerful events in the field of quantum. Each unitary matrix repre-
sents a quantum gate. Synthesis of quantum circuits refers to the process of converting a quantum gate
into a series of basic gates and is divided into two general categories, namely decomposition and compo-
sition-based. In the first category, quantum circuits are synthesized using matrix decomposition methods.
This study deals with the second category, which uses evolutionary algorithms and especially genetic
algorithms to multiply matrix gates to achieve the final characteristic of a quantum circuit.
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Initialize population with random solutions;
While TerminationCriteriaNotSatisfied
{
Evaluate population;
Select parents for reproduction;

Perform recombination (with a probability p_),
mutation (with a probability p,);

}

}
(S50 @) Sas @l s3luwainte sl ool Gl & (b9, nl o
as (”O‘l,él) L“ﬁj)jﬁj; =\.J9|\°Aga.u.o.‘> s.i: )| 5419-).41 R0 o
D> Corox SO 4 wibl oo Al adsl glogwly cab> (o
w5l slagwl i 50 45 wux T i SO b g lapgigag S |
5 Slobat Gl S5 L ol i o soon A28k o 2550 s
Oy 455)0 g Al o 50 0 (L8 Comes Slasas Coxes oy
2,8

Cialed (F USC8) (9995 loan i) SIS @y 3131« Jgone j5boay
Coro> | uio.n )—‘-’ )fob LS‘LQLQ)‘JfJS K> » uA.vs_uu;o oals
Slaie G Cumez (00,8 ;0 Wigd o ddgi Bolal & jsods 4l
s o plas as el g5k S8l Jgene jsboas o ls (Sl
Lol Collae L35 90 Al J> (5l ja8 4z 5,3 SO

Jlesl gl 1y (9 316 0 o oolail Saijly polae 51 el
e bl g e WS s dm s Sl G g bl
Ohy,8 aslen Lo aims yoss 1) adly ol 3l sla S aiS o
el GA o BlasST Lol Jas ablis oS sloul (65— letie
A Js jo jeas gl aS g0l Bl g sl 008 g0 L Slae o]
oolar glaails )y g wiS oo ol Bolas jeboay ailoadolses]
dilsy ol i i (£ Jos S oo Ll LT 0
bl | S Jlesl J1 o el (e a5 sl 565665 b5k o
B oy oo )85 (plod—s )3 0l B cnliogm e 5l bl
Sani Sy 4y ) Wilgs 0 B3 byd (ol e p BB byl
Wl oo S0 Jglie ciBgi byt Gl b s 51 (68 ey

053 9S sl ylue yae ¥

055155 s Hlowo 3w alluo —V-F

S o ple SU L CengsSTL (59) 1 (095lsS e o dat i
aisTyd a4 sagilsS Jlae S s g e eols lzs 2" * 20
& azgi L) ool aslis ‘595:53155 sbeds @ dax in Qil Jas
YL 5l las bz 6,135, leds .ol ool ools o Lis (F) UKo
S50 Dype ol

»

Ol Ll S3g yiSU g (32 (pmoitee (po2
Q0¥ el /100 jlack/aiatia Jlos

Jsene jsbay 5 aiten™ LolSS slagiy 55l 5l glacws S
S5 a5 Ngd oo 00 ) (gleainge bl J> 1
pole ((emditer (S pole bl Al ple )3 g3k 008
V-V i g0 VR KRG VETe- DY u’.al..v) o wladl ‘JSWLY
259D e D9l g0 7 ylae S oy ;s 5l laa )
20 Caled)0.00,5 o (L g3—o90 (nl (G Sladl VAT iso

B9 o0 0818 Zud gl ool SLY s8I Y- isy 5

S5 sty o8l 3l (slazs 6 -)-Y

59 ..m)f@ﬁ VA7 dgaz lo Jlow 4 S5 p.‘;.ﬁ)g,le Ay
oSS 4 hai sl oolaiwl (gl ooy slo gy F+ 90 sladns
ol cd T & jso Jai v jebay cwaige blas g3l (o
S adgl slagnl 5l Camenr S ad dapins (pl den o Lo
b Bl o as 51 (655 pleI b e ly Cros 4 s
O Colys o aiwe ol jo Ll bl g ol sla o .cdl o n S
Aol ”L_,’_cw G g Cads 0 (6,55l SLS s
Ao ol 50 calisee ol Bl Lo wgs slao s S Slidiss o] 5l e
0555 sy 393 (65550l Oy g0ty S o oSl g 0 plox]
3l Jlo s o8 el T LSS (5 R a0l 5] o S
Aloe o) Jl 50 S oty (ot (Bsa 3l La5u plgiea
Sl wl aiags gyl LelSS ke jo i oSNl Lol ol
Sl Jilwe (g3luaingr (slags, 1 (S Sy o8 g0 )8
ol gl cailoais aid 3 aledl S ol 5l a5 apolin Sy
s (55 soriez slad oS (il ;o S5 slapty )55l
Sgd 438,515 4y wilgs o wrily

S5 gL y ol (G 5 sy —Y-F

b Sl i sl oSG o oSl oS opd sl )0
ool ol gk gl jo 4l Sy sy Sbdhol )
Jskes ol s S>55 slaasly 5l ons) Slogge dod ang—s L
2z b Gl Glaegeme jlogs g 15 Jshe ya ailends JSCis
s 5l olaai i) lapgigeg,S cunl oy LS5 Ppg3909,5
3¢5 101y 0055 09 >50 (5,5 deli p Cida> 5 a5 wi_wa DNA
03 2 45 el 703 cpaiz Jolt pgigeg)S 50 S (o 05033
S oo SIS ) (ol (g 45 Sl DNA J5Sge 51 (Sohs
o) S92 e il Maarad Sy () B 45 S Ol se (T jsbar
590 085 Slogzge 5l (g ks WS g0 (5,IF ST (pia S aile)
10 pg3509,S (paiz Joke o

L7l slopgiges,S o Tablis Bl o ™ Jieadys (b yo
onl b y0 e LSS 1) (saz pgjgeg,S B eadiuS 5 K00S0
Saled 50 00,5 T e e 0y 5 el sgmg i 8 sl
&1y ol oy Jleily 4295 b oaij 09290 SO T (S5l &b

23,5 oo e (Tis5,0)
PR PWRE WU FCRT P o

Lel °)9]‘°‘ | 4.».3[.:4.:_...»5.: Jde UL> L 9‘ LY S) f\’-‘*’)}fﬂ
odal aalol jo )T LSl a5 Sgus g0 ALl ool S5 iy 6N



[VV] di gad oo S0 Jsuds
||| . params :]fi:}.

1|1||||

0100 L

0001 | Param 1{2,1

||u|||

) . :Iu}

1u||||
0100 (3.1:3
0001 |-Param ,{3,1,3}
lIlJIII

I’” ,,,,,,, _'1;:{:}

(V] (& JSib o) digad o led # Jsib

l
&
i
I

00y 5 e Sl DLl as gz G S o 55U
Cgm b el )l el Sas LaclS ol oS o ol
5 05 oo o | LT g 0,550 a5 ol anils aseisl
3,90, a8 (ISl o anil (el )l gas) ol conl (S
&S ol dhaie ol Cawd jo oS Sledbl Bus Lo e Sl
&S Sl gilaie puomen Wigd Ol Sl slasgeze oS
agare Sy S (5SS &5 Ll (598 acgore S
sl iales 48,51 s 4 gl el cpl 00,5 Clsesl ol Sle>
Soslaiwl il pan e cal Sae diz e (il Sudo yip0 08
255 s 51 ST 48 laj el s JolST e gacrs o5,
Al calio il Cass jo Bus
AR I R A
e b e ol e 035 o S S o3 skie &
o oo Hlis 1) el el (V) adayl) 058 oo dslio U Gun
2N N
f(S,U) = ZZ'UU -S;|.8,U e U@
i=1 j=1
8l Ban aJlie ol 40 0g—b oo 0dilym T ples b Sl f
S ) Bus g Cmoz )0 bbyloe o ples a5 el oo loe
ool 380 jebay ;U a s wlazdly (5 lue cailb =0 3105 o
oo Slan U sl o )5 G & jg0 (ol 8 50 waiS oo
Sy gl ;Lo ~F-)-Y-F
olxisle
SO N L S 5l jlae 10 05 o0 & g0 a0 e ]
O Ty e (i S a5 Wg—d oo (s, (Sorez o b e
slpPM=arr+br+c b ply Jlaslad ad; b o o 4 .00 o
€ oba polis dinls glposi oo conin dny Jmud [0 jg0>
aS ol (SO 0l oo alildS bl d

QAD)

| h ! i T
e
U -
Vz
053188 Hlas S dinlad Juo H) (Al ¥ Sl
Sl o bl 50 050 oo cdalive (F) S j0 a5 joblen
Goges dlayl )00 05 2 e Cwly o Joleo o a8 318
shdl abaly 5 05 o et i 5,5l 0o b aS elS
(RS LS o ad 518 slacs Koo lea b) b
loceS Siales G)ly O o 5 g ondipasiin (o jlo 0 po L &S
Sl e o
u‘y‘sn S G 0 sa—doals ul_m.a ‘5)‘M L:J\)LLA Lg‘)" g}“‘)"l"’
I olsS Jlae ol o Slas caims jiulai a5 s |y 5 alayl
U = (U;R1D) (18V,) (U, ®IRU,) \Y)
OlF e 1) oolsS slo e jitw aie) 1o oadplxl glac Jled
4505 e oS 5 p (e 9 A g (e A0 90 4y
s ol A3 T Osn ISy oy el slac s
GABAJ‘}S Lgl.bta.; ) )LXA G.M))ALA 6l‘°k5ff5 )l oolawl l) ot
wary Lol 428 slaghy) 9 ol lacaS i pni 53
S le atws 4 Jlais ;50 q*-.’.)su (2l a3 sl b,
Awd ;3 098 o 4550 i ogiilsS slaclS les a5
Sl 8Ly pladl  BlasST semmins slo g, 5l eolainl b pgo
Slaiws (pl )8 05d oo Hlais 50 sS4 ills 5l ISt
g F-V-F X-V-F V-V-F OV-V-F sl iz 5 ,0a5) Lo b,
(054'::6@ oLl QT Sloadplxl slocodled 315 50 iy 4 O-Y-F
S sl pgatar 5 (JelSS slap )55 )
PRVLY .A.:Jy s_n.l.»..?ua 6Lm|)>‘ Jj.‘a)o ‘))Ja;.))}a MMASG)‘AA
obey b,ls sl anus plaslie (o ax g JB 4SS 09l oo oolainl
Lol 50 y90 Dlgz sy Sl el
olSS (g 5951 51 oolisiw! b (c0gilsS (g Hlowe 3w —V-F
oadayl)l cegilsS sl o LSS b gl alie gla g,
0 500 L&:)‘AA).A__M: Lg|)_;GA )‘ od_wu’JJM le—hg_}*’ﬁ))e |
L g JolS jebas 5o a0 dase e 4y, BBap g ou_5did S

3 eslass dalol jo el sa ity p2i o glds Jou8 BB sao 0 b
5 b [YY] g [yel Al dLf] VY] s ool )| sloa oo,
055155 5l yloko H5 395 >,k —)-Y—F

JEESR WL I POCTI [ NNTES I BCAIC SRNCIRESS RT3 I
L:\ Lgl'bfﬁ)ﬁ'aﬁ; l) GA )l uus) U"‘ | OJ.A" GAsw‘js Lng)‘AA
&S o ooliul gileS sl e S0e5 b gly e Jobo
D9 y90 Ghsy (nl asldl o

S i 95l S5 Ll —Y-1-Y—F

VoY i ) 5o a5 ool S5 o 681 (ST L 51 g,
._).3564 oolawl s ools o9

) ) egigeg,S mled -V-1-Y-F
odel (7) IS yo o) ialed 9 (O JSi) digad s05i5lsS lae S
245 05 o 00ld lis g jagi eols LSl SO L lawe ool
@S olap 5 (9929 g0 1) yiall 5 ol pls e ,aie
&S e

»
ISR-E-R. mgj/
L}

4ol fuad
e

Ol 3Ll S92 5 32 mittee (102
VP r sl /) B0 ylack/pika S\ s



ol fad
ele

)5Ja=\4 IRWIRINY J—LM u.u)JLo 9 Sl )L)..a Ja.»y OJ.M:J..Jy
2 S e Ple 99 sl 5B (65 ke g Wil GLSy S
2 1) eesslsS e ange (Sl &l eimren 5 S oed LS
i b oyl piw glpeadedlel sla bl .0 05 cod Hlas
vl salasl)l (g sy g0 5 4y 5,0l 5l el CangeS a4
9 RS 2 ylao i gl (BT gy So-Y-T-F

ogleS
S sle e i 6l U slap,sS 51 E VAL S
Sl Lg“bsfh meﬁ)ﬁ”ﬁ)s ‘)M.:LQ; ! 00 oola GAsAJljs 9
e v 5 piuiS p sla e S jslaieds o2 (g5 o0 oS

D5 o8 H90 gy Ol dslol jo 00 F eolaiul esilsS

S iy IS LS L V- Y-Y-F

LgLD)LAA o 6l); s_i:u..:) p.u)ji” )‘ oola_ul L;‘)"‘ ») J—>‘J"

1wl 00l oo);l r=93..3|55

SG 0,8 o byl jo a8 ol 8151 gla ol coman  Bolay o Jgi )
Slal oS p93909,5 98 18 Lawl dy weSae b (ooglsS Hlae
44.]5‘ Coro> o)‘J._:‘ s G?“L))‘)" c.:L: ‘5>l4))‘ L§|)—’ )‘J._A )‘
Soro O9b oo 413 Hla5 303000 B0 plp Jyeroygbas
bmd‘slb)oa)b o‘J_AJbAJ‘))JcJ)_MJ dl;@ &>95
S (o0 e 0098 | (5 i Slsr lad i ol

23 o plil | g Ll (b )0 Sz o531 45 laplS Y
as ‘39"“’5" u:59~o SA&@ e g k:)LuLA.: J.:}M:‘SA OML: J.M.J
Jyeneysba byd nlogd )18, 00,68l o sadciy o5 by
Ol b 5 00 Biyeend e 05l e (S5l el 4 o)
el 020,931 j0 i asie glo Juus Slass

ol Bl Gl yilgd aig i oo ol ol 31 sls 3N aslel jo -
ag ol lgls il g Sllee ol Sen Sy o
Slalay > jsbay Olsal Slae S1as cowl o3¥ @SS ol o
s YL Sl Lo ol 8l s Jw) aas &g |y 095 LSl
0,850 a8 010 392g Jles] ol (0SSl 1 LosT oy xgo
Oyl oals Byme gy 50 .0 b L8 FY e aleS alads pls o
iloads ulais Saisly b aly  opiled

JLQ.C‘)J) &w))ﬂ.«cgo ‘W&: > ol)slw ng)).g*f
Pigs o0

slgise olalx L) 0,8 90 oS 5 el oS (o Slas :abliie
03 oo il (pazd slapsises S

O Hld )8 I GA v )68l jo gl obul b Slee (pl st @
Slos Gl Jgone jsboas w5 oo (55Tl (e parin 5 o
eal bawlio ) [+ e ] sgus 0 o5 Jlazsl Lo
olas jobay 5 055 o Jloel [+ AD o ] o JlaxsT Ly
JJBQ‘SA ju.:..x.: ‘) on.:uLZu‘ 6‘30[.\.9; 0).9 g.i: r:jﬁ.os)f

g co ABAS s )0 seaaB ol 81 il o o8 -0

5 5 qmgdise B eSSl sl cssy ol gl ST -F
w0 S ok Voojled 4 Sje0 )

BegjggyS (iules -¥-¥-V-F

Silse oS5l @y a5 sin @wljf sla,lae wl 8l YL GA o

oadoals las sioled Jow 3l jlae 50,5 a8 (gl ailoa b pands

ISiie S G S0 0l jo cnl oalioslaal (/) JSi o

30,10 lojleds Comaz ;00,8 o .Cuwl saBools yLis ol 8 5

£93909,5 S Candt Al 050 o 00l iuled Il 5l gl L

»

Ol Ll S3g yiSU g (32 (pmoitee (po2
VY0¥ ol /)00 yladh /it Jlos

YN P =Y art+br+c=1 9

Sl o day s 5o Al e b e jeas Jlais] asiyl pgo
oS 09l o0 o Jloiml Fie wgye N G T (2859
Mw‘ Sl seals eSS jeba ! Jlaae A,S‘SAUAM

aN 2 6 12
27 o~ 2
1-3N+2N N(1-3N+2N<) 1-3N+2N

P(r) = (10)
o @
Sl SS90 g0t & EoF S (S i O g0ty e
ol baud 51.0,.5 o0 &0 wmwl oo a0l Bolay o
& ygody oadbobsl eu8 lsle ol Gel)b s slbels)
kil g9y oo (pl oS slahas olay g &5 o ol
xbliie

O ygody by aadl S gl 0 a8 S Jlas 5 B g A llg jlas g0
Sl 000 F oo ol adly g0 51 G e y0  PBolal oS 1eS)
L Bl it (pesd Al Gide s (abolis ] saeliawoa
e R e I
bl -0-V-Y-F

599 ol 5o plee 1o 05 118 g oaizin B sla lae YU g, SU5)l
(V) IS 30 j5050 sl loe ailoazazd 5 a0 [VV] agiles
Qiloads ool «.}‘”L""

w————&k  CHe{5Htn

10) {T}—p—B—" )

1

[ P

) +—@ G—e— T
i - Ty

9 (22 Craca) Jlau )l Ghids — 0 9331 98 )90 ol 5 51 0 plie slaylae Y JSib
(V] (sl ) Caas) @by (i
BRgL@fuM&b‘)owﬂwf&)‘MM)ﬁﬂ‘
J—d Y2 ¥ L wgie jsbas |2l 2 a5 calises (5121 )+ ;o XOR
S (o Ve ol b adsl Comen SO L4 0 iSCe 06
L 0d 15 Co Slae )05 adgs 4 0B g, cpl iz oS
00 jiaw lae 09 S ez LL g R CNOT slacas 5l oolaswl
Ll 0ol ools L A Ji.i;)o

®

a1

299 0l 5l o yalae Hu 0ul S Craww Hlae Yides )y HlS Hlae SuA S
[V ol 53,5 i 15 01 i 5801 65 o 33055
ooz —F-)-Y-F
Sl ;o1 5l eolawl 51 138 s YU (o ouds cw  allie
Comdl plo 9,000l g il Ls‘?""‘ﬁs sl las gs"‘)‘L’ 5 S
S5l b cal g co oadal )] hg, SV laieay ol
ol 90 a5 WS e o pled Jlde (Sy5e 50 S 5l



Sl pgo aolas g oo oage p 1) Jlae Sy 2, e
bl Slae @ 1) oS egiilsS anjo by aS cof sl b low

_ 1 _ Min_cost (\/\)

- 1+Erroe Cost

axlpe S5t b (63,190 ;0 alail, ol dlall) o3 malS S92l
o3t [+ ] 5L yo pdlyze 1) oo Saislp a5 olfin 09— o
‘)P)‘fﬁﬁ abafy jo a8, pgo yaie b (dalyd )0 0 S
ol odeliwsdy Cuw s wly a5 Jl o wiS o 5155 A sl
SNl b a8 Canloalds Byme (V1) alaly S io cpl J> (sl p
Min_Cost akayl, oyl jo .08 co (5,155 [-)] o3l 5o sy,
S Sl malyawloa (5,8 (S 4 3o 1 2eS Ll
Sl b o9t S8 o g eS auia b e oSl

A delem Gl S

] )

Min_cost
cost

e (95 L) 1) jlae (p e (V) adal) jo (Saisly ol
Al St (ol U (sl oo )18 B (e o 2eT
dolre oyl jo ] oo cwoay (V1) alayl,) 5 0a_i83> Min_cost
SO Slade aST 4y azgi b el Jlaioe Saiiln al 0,8 a oy

(39 03 yao pl s olEzee COSt) 0y lias sy ol

F =

Error+

F=—=>l Y+

Error+cost

syl g0 lakayly o Cost g Error ulie g ul 0 poc 45 axg5 Ly

oz g anjm =52 50 50,5 Iz g wliio (ol @eas gl 85 @@
(Y\)djaa‘)b@l{,’(;».\a)‘))eb w)j RN sl 00 oolaz
a5 el g0 gl ] Gl oo 5 39—bisn Ao
2,5 Colas
F=a(1—&) ﬁ_ V)
Errorerror Cost
S b SKlos —F-Y-Y-F
DVE] s, g porin Shae 3l Slctl o Lateas izl
23,5 o ool
RSLAEEE JOR JEE FEE R TR g ve
Oldes o il o oS Bis Y Ko o S L eSS S 0,5
4558 bl aiiles oo (Solway (03Kl Joe 5l das Ollece
o, (V) ISy sadesls Lz Hadamard <8 Jlisylgicay
ool 003 3Kl CNOT o8 SO L valgs o a8 0y 055 s
Wl Sob bz slasy a5 cul (59,0 4S5 cpl 4 axgi al> 0
Ol o i Seb el g 0l Lads o bglas olass ojlaslay
7550 bglas sl B EuF Bds 550 50 058 Sbul Wb al> 6
S S 0,8 Lol (sl 5 @S Rl e L]y S ol 0
S5 slo Mae gl oS ol o Sob cul S 5
aS 5l 18 Wy g0 ailis yo el oals ool Las (V) JSi yo
%5 Ngdse ond lraly i Jol> glaaz Ll o coow 5o
Al RG cof Gis i p ) Lz 5l Jols b ) s
Bgd o 000 Y ally 5 (CG oS 05 (35l s AG oS (oS
S LS @bl Slos cpminz S (05 i sl ipblie

&lpaS o5l g0 aS cul )] Cosgamae (pl g 0,18 Cndgame

5l slans, Gl om g ams oo plias 1) Jlae (T 29 55095 olass

[(TTTTTTITTITTT]

SRERRREE
|

[F] Jlas (S a8 A4 Jsud

ool _agiilsS s iled glyms 45 (55l5ms (slaS sk o5l
38 g 2935095 Ll Jlae (29,3539 )9 o3l plp aigdica
ol s 5T 4 gy el codle g5 95 b o SIS 51 (gl
5 egase lalis cul o3 0ol ooy s v ,6Sl 4y Sely
wlag-R jog—ate cudle plog—d Ol LacS L gl
5 Wis s 005 i 1o SIS b WS 55 oo el I Lz
5 e () ) S el oS T pb s By oSy cosdle
ol Joe 4 T o 5 4 (G S JS5) 939095 ooty
Had- =3 sloi H Cuodle 0o co Lis 1) (Gl oo S8

ol SWAP S 0les S g e 0les W @amard

uyu o s T,

‘sw SW) \ S
LN >

m

=g ﬂ <, D

[¥] ohse Juo da o Jausd g oudd uS jlae (shiulad ) s Ve Jsi

Suijlp @l -Y-y-Y-f
20950 bS5 s o ol S5l 6 S e
30 S5l el oSS Sl o0 ls 15 Jols alis § Sl
Sl adsl b (V8) abal) )0 095 o o0ls &, aslol o [¥]
Gl (g zemmo ylyae 0aias ylid Error alaly ol js el ol
49).?‘ 03y y25 é’l-’ ] )Jéj.))j,o L5>5)'> A s o..\,a]d«wd:&.g
a8 g ol ple lows Ll aiS oo gouins | dllucs 5 (550 (slad
958 oo Sl e ) e

1
F=1+Error %)

‘55*'-"5" oolazw! (\V) A.Iasl) )‘ ‘595.\;‘55 )‘..\A ‘53_».1)\) be))| 6‘;;
L.....JLM us‘ ‘_}“"’J"L“ La OAA—‘CA_M:JQ U‘MJ)"LG G:Ll: 4.]41|) U_" )Q
Srars g s oo Gl 1) ool Jis e Lo 5l (g pate 09D se
oS G o5 (> j0 0S5 oo (atiia ) Hlais 90 o Lo
Vose (G bl sl alal) p3 00 By sl 90

Sediss )15

Error = 3, 3,]0i; — Sij| Ov)

s 1y ase a8 oot Bpme 65 JelS (Sl 2 OA) alal) 5o

S (Bme sl el 90 05h e 000 a5 b les 5,5 e )0
olee (0) adasl) ;o a5 0 oS SIS g Poduzy (Sl &b

»
ISR-E-R. mgj/
L}

4ol fuad
e

Ol 3Ll S92 5 32 mittee (102
VP b il /) Do jlack/piuka S |



New population

Y

Y
=
=

a

-
-+

[19] 5 5801 5l 381 gt
ke hgles —Y-Y-Y-F
slaglyie b oo i 4 gogee o (B o 93 4 jlae gyb ol o
(S ol 5o o ioled (ol (VE JSS) section 4 plane
29 L laceS (cm Sl Giules lp gy Gl 50 09—dios o
yakaedn) © e G o Cncd g, 5l coaoolatl sloilS egis
sl oaoolizol (g aliils plazs|

section 1 : section 2 sectionm
- [ | - II : : plane 1
plane 2
|| - > ! plane n

[]5u8 o8 Suals OF sirancadli 9 oo gl g jlas Sy halas\ ¥ Jsud
3 Sl Sl po aile o2l 2l Glojy (a8 61—
o 9 955 o0 ol (s5lge D900 08 S slasection aoa
Dgbse sl g Sle sloo S
Sl odlosls HLas (VO) JSi 5o Jlae (40,5 aS 0556 diges SO
section ,» gsection il G gol> 0,3 o ioles ol jo
Slawd dwle b loecS olass g dalgs o8 o b SO g9l
(el polie oylads L) dllas (539,550 oaiodls (glacays.S
Oy &S o et |y i prlass LaSECHION slass .06 co iy y25
Lgal laas ol jsection ol b i w v ,681 S s )5
WS o g 1) yiadons sloiuS oS section slass
Swijlp &b -Y-r¥-y-f
79 il Lalb ss s sls 2 5l o (Sln &b
£95929,5 50 (s Flo ;blie yolic aslic (im ad) Sl b
aw ST baglgear 05d oo iy yai Slais g0 (295 b oaladys
&b 2Bl (S oaBools (29,5 L pgigas)S 0 pare oz 5l pae
A dalg> e YO % ol (Sl

»

ol fuad SR-E- mﬁj//i(
e »

Ol &Ll S iUl 5 2 (i (yo2xl
AF e il /)00 yladh /it Jlus

a sl SLLS, bolas slawi b wigd co a8 5 a5 0 2 blas
aS o el aiS s ool 1) ablis lles Cusgasms (pl aaily
S5 sl Wisd o adad  cwliol aladi o jlas g0 a5 glacdls
Sllos oSGl i b slawi b e jo gl i 5§ s S (o
O IS il og s o0 plonil (5 l50 SlaSTsl (sl Lo o bl
84 5l g Al e caBa g (I8 48T wS oe
BIEISRINEC= O PE TR Je-| L gl ES OGN K Vg ey Fppl
Sed o 12l pg5909,S jo Bolal gladads jo ablay Slles w5yl

Child 1 Child 2

3 ] Parent 1 [5 ] r)_
N faswinfHiTrrswin Pl F
sw | |e 7|6 |1
{ : Parent 2 r r i
E1lE
e cllr||E
r rr 1 S
T = I
H - | |I
7| 5] s
|| O hion HLAE
swW S T T
r I H H
r T H
) § r
| Re As Co

[f] lawsla 5 Gl slaSlas g Lap g5 9098 §f (oulalas V) Jsud
Ly -0-Y-v-¥
P95 (rl 53 599 ol jle e e (b)) 3)lge 51 (S le—ea
00 i 3 T 50 00D Jidew (5l jlae (VY) JSCo el 4 s
b (S ez 3l ooliiul b) 005 18 5 (CuS gty 5l eolil L)

Bes e i ) by ol

H|— S
) RN &
S -|n
~
\J
oud S( ouiiiy 8 (A

[¥] oush Jiiew oud yiS .o ouiieuyd &Il .yg0 0l 3 o pulie Hlas )Y Jsib
G —F-Y-Y-f
5 295155 slp e jis (sl 093 by, S i (5o
wabaslyl gy SY Gl lgreds .ol sabal)l 53 weSae
Ao 1) S G ile 9956 3)lee (Sl Rl S (e
it jlade 93 gz 5l (Sl @b 9z Grizres 9,5 (o0
anselS e sad c0dls LSS (e 430 5 jlaw Cono 4y by o)
uLu I o CMJL, S5 Sy & oadaslyl Jlae oLo)' az o sl
L ebejlae v glp o iedlel slo obs )l faizmen 000 oo
odd aslyl gy ) o i 4y by ol CopenS A ST
31 ooliswl Ly —ogiilsS sLbjlo 045 ol b —T-Y-F
S5 glap 55!
oolitwl b cagtileS sl e 5w g1y Wogs g, [VA] o
T Yo 5l (SO a5 el oa byl sy sl ;631 5
59 2 690 dalol 3l Jol oaiungs [V ] sl zSs s, )
ebls gl caiayl )|
R e i
olas 1Al s sasestitul Lt a8l IS ksl (V) Ut

..xms‘_,’.a



@l 5 48,5 &g aletales] (s S itungeS Wiz bsle e
aalio ol (1) Jgan ilonds anslie [F] o o0t 3135 ol b

s e las |
D]yl mablia ) Joaa

olei | L2lok;

1= eSleo) | Slaai | o3l R S
oo | U2l Ye | s | cores ol eS o
1217+ | [F] b
<0.1sec | <30sec | <50 50 06|04 S35y5 s
0.1sec> | <60sec | 50> 50 06 ] 02 S35y5
<lsec | <30sec | <50 50 | 0406 S35y9 30
sec 1> | sec60> | 50> 50 [04]02 S35y8 30
<3sec | <60sec | <50 | 50 |06 06 $3355 dus
sec 5> | 180sec> | 50> 5 |06 02 S39y8 4w

G ge —F-Y-Y-F

oo oz 4 (BUS loy 13 e gy cnl a3, s @b
S5l el caS le i oo coa bl )l gy SYIC S lgiea
oo 99 a5 WIS)T o Sho pled jlade Jise )0 S 6))le
Oy JolS ey oaliosls o s yle g o Jawgs cadiadss
355 oo A5 GG e 93 (el s 5B (65 e g 2Ly
2 s pmile 4 Cald (e (3988 (S5l @l eiaren
dle (S35l dle jo 1) T L STl s g 0,5 s s
DS oo B8 0 5 ) eestlsS e anze (Sl &b 0S e
CogeS dw Sl b ole e i gl oaiadlel slo )15
i ).JML:.QA eJ.MJA.:l)‘ ws) Sy (R J..‘a.) Lel KU

3l ooliimwl Ly c—ogiilsS sl ,luw adudnis —2l,b-F-Y-F
TS5 (gt gioli o

6l las asaanis >l)b (6l Sy mgidel 5 [YF] o
09...:‘50 oolaiwl ‘5094..:‘95

S5 gt el SLasitin P

(o9lsS Jlae b (51 GP sloslaiwl jelateay ca Jlie o
S (Byre apgigeg S Gloiear ] ajlae a5 0)ls Los (g 4
Slg3 oo s0gilsS sl lae ;o () o Slae aSxilsl ¢ oyl
CS 0 S ol o lasbul ol caldl aiils (694,9 (i
VY] dlie B3 5 ol soliul b sy beil 1o (5,0L)
“95.:).0 L:ao)fws.mo@ QL_M..: ‘) u}o ‘_,’J.>|¢ Lgtbo; as ‘_,’JL>
s glocs o 5l ping @las cpl ol 608 slbelS o
g ol Aoz 05 S Kbl 0,5 12 a8 WS e oolail Mook
W S Cawd 350 Bes ojlail aS g jsboas) o )ls aly il S
(asb a0 ojlail 5l mas

Camaz (S5 Coumez) Loz Sz oy o8l 51 1SS 2 p0
&3l VY] o a8 joblen g o sl (Cpally Conex) LS
Pedsy 2 Sy ool S o b oy s a8
Loy, S 0TS 0 e o (5550 (b5 () s oo Sl
gy 5l srewd [Slid 2 g canl ool oails > ol sla Silis
odlogl 093 jo il lai,d SUasil o g0 olaws b 3ollae aS ||

ool 208 o ol Al o0 lads )8 sl cases o (Gl
ol 2Yb (Sobel slyls as (603 s ccnl Comez jo ol 4,
bl wples (6 iy lai;,s

3,05 o0 )5 4 Allie (0l (S5 sla Ko plgicas

Wy Jlae G 5K GlacaS s S s SNloc @
5ism s Bl g Jan S, 5 oabesh S

individual

sectionl

section2

sectiond

- T = H =]
= H=H=]

[NA]GAL g ju ouliieal gl 3 (0533158 jlae (G yS aS 10 Jsud

iy Jlas! —F-Y-Y_F

e Jus o1 joas gol il el p3Y Sl gy il e
iy o 55 iy o EEls s 90 il & (5 7S
Ol (SaislpaS 60,845 LS5 o eodeslaiwl Jlaie bl
‘_g)f.l.b 5,8 g 0SB w)l Sl cd_.»M»)|,~oS
D9 o0 LS| Como @ 9 ol gl QQL@-’ yeba

O gods Sl iz plosl jslateas coa Sl ) )0 i e @
5 000y Bolal O jsody S wWigd s il dolas
N0 S L o8 i o 093 ol ] 09y > Gz
azgi b ailoads 0,53 00ls oL jo LS den 0gd 0 (0
2Pl G iz plamil oo S ey bs; 0 aSl 4
35 RS M 02 S Sy 2 45 3,0 392y Cadge (nl
JS 55 G Jos 0 ndy &5 00biiy pa5 VL] sl
Ll 0als oals ylas (VF)

individual

sectionl

section2

sectiond

- e = H =]
= H]

V4] Yiga cbleas VP Jsu
i ¥ So il Sy a5l eSS Wi, Jsb o rablis e
L Bolas jabas Wy g0 sl oadoslatnl (VY) JSo 5o oadosls
oo, Lol alads 5l g wigd oo ool 09> slasection 5 ¢ S Ll
6l bl s i e Lrxgale ;K308 L LS da oy ay
u&n‘ 9 09_».469 ool cd_wul.?b.vl ﬁj)}"j; ;w)lf O g—if
RER s 5o |) (8 i slas 8§

individual individual
| sectionl gate I { gate } i gate |
| section] gate H gate H gate I
section2 gate |—— —| gate H gate I

| section2 I—| gale |—| gate |—| gate I

V4] ablis orllas A VSs

byl -0-Y-y-f

S A g (S 99 )M 90 i e ple (o)l sslitens

Sl Geimren loalds i Hlais 90 glo o g oo daid I L jo
»

. b Juad
Ve

Ol 3Ll S92 5 32 mittee (102
VP e il /)00 ylack/aiutia Jlou \§



ol fad
ele

Scusgums PMlhaslay) Sojele el scusgase iz g
slasygld S olp (IS jsbas pol> s (Glasa (5 SGo3
g Jloel (gog5leS Slwlons (6l (o2 3590

Ly -Y-f-v-f

Lg‘/,.: GPLAB )lflw 9 %_.L‘.A )‘)B‘PJ" )| oola L’ L)“j) LJ._J'
Ival culoo s sl loh s b gy a8 Sy (—angitali
‘MLM 6‘19 4‘““[5‘ 6[.4_.\40 g_i.\ ud_MJ‘\) 6l); ] 00 6)l_~.:o;>L.J
Sslelae (355, 2 ) 253 eoli—ian () Alie ) )0
all) o k3 k2 K1 ol o .l 00,8 Jlosl C g S O LS Y
kol 35 a3 wilgiy b wloa ey < ¥ g+, oA i 5 4 (VF)
a5 (535,55 53 Ly Jlo 9 5 9,058 oosilsS aizo
Lol Jofine (o—Bg) & 5 dalod (n F G5 a0 5 oS
dmoly paii oy Ojse 10 5 00,5 £9,0 125 00 Sz Sl
el ools iali8l e B B ) Casman ol ioucals,

[YPJaadgl (alijyl:Y Jgua

SV | g, Y] | sasal )

S b e | qc | 6c | qc| 6c | qc
3-17 5 11 6 2 | 3 10
4-49 2 | 28 | 14 | 28 | 9 26
Hwb5 24 | 102 | 38 | 80 | 30 80
nth_primed inc| 11 | 26 | 14 | 26 | 8 24
nth_prime5 inc| 28 | 96 | 29 | 91 | 24 82
4b15g_3 14 | 33 | 15 | 33 | 14 33

Sloe ailulsS” ¢ [YV] adlis 5l abogs o gulis Ly allie opl mols
1 Lo dod (sl callite oyl Lol ecaol oo anliie [¥ ] ol ile
Gy as ol ails axgi .l 00 )5l Comws 4y spolie Jlws s
ol 6Ly gl e S 5 tilbais dglin S ol
LS 5 (S 93 CNOT loaces | —ols slaoy 5
S Hleeds wlg oo 45 Cl saSoolital oS o CNOT
;o 5 (g ge sl 57 ) glacS PMaslay) 0 jhie oS
Dy n sogiilsS duim 5 CoS olaad gly (oS polie any i
Sl ol goleiiay ) nl AT e oo LS (s s
el B sl S L

Cugez —F-F-V-F

o9lsS syl slp 1) dassiz (b oy, So lie (ol
(LB IS M s el saolgiing Sy gl ol
Sl 3L 6)len wile potlsS & by o slaacir 5 g3k 55 o5
aSans o |y Bl cpl aS 0,130 a0 Jowlo slo Lo g
2 aleed 0 F 005 sliuagaze wile (5 )5ks lacydgaze
Sl 0,8 os jloslital b9y cnl ;500 6ysls 09—b 4385 L
D5 oo bl e Core (wst A ey 4 Cul glal> pago
D50y sbhanse las Gas pgiilsS a e slo b ¢
o519 4z L @l o Wiz e whadad 5 s alees
BEPCIRCE PR SR (RVS IR SRS B LN PRV I L
CangeS s (sl g Sl s ()15 0508 5 j5lome dilion 4y jo
Ol Sy o0 55 4y oS Wiloa s (315 bl CangS O 2STas b
Lol (6 iy elete (Sl 08U b

»

Ol Ll S3g yiSU g (32 (pmoitee (po2
VO 1+ olicaali /)00 yladh /it Jlos

ol a8 90 4y j0lo g H0y e g0 i rablis o Sloc e
sign ol w33 50 -
oasosliial [YA] Lgy 0 j5STas e pogie 5l ein! »ogdle
Sz (0 )lZA Qll})o Gos l)y (S0 gdme ‘035) U“‘ o ]
p3Y 2 9,8 S5 Gl (sl a5 oy o Lol 39 oo (s (658
Ob3 0 5l st (S 0 S oo ool l Half-and-Half Ramped
sl oailedl iz 5 a5 Jl> o s JolS Ges jiSTas sl
A (eadobil JBolar jobay) 5SS Gac
suboslawl (Suijlp b -Y-F-Y-f
Lol cal (n pg3909,5 S5l (S5l (o 2 sslatons
Sl @l st e (Hhb 4 e (pre SIS il
uM;)JLA Mhl.»..w JM‘ ) o] oo il Ry Syged 6‘4.1})405;)
129d 58 drmile ) &0t

Fitness,C = penalty * f_};JU{} -S| (Y)

6 iy S U 050 o0 o0laiwl oo 3l al> o cpl)o (yuioren
Sz 5L )l (YY) adoles o l3K s J>ol ) By (g9,
yokiieds .0 8 od Lyl o 1y delewods Jlae g Bus o ,Slee

S oo dlee allie ol ()

Correctness(C) = |tr(STU®)| » 27" Y)

ooyl 3 saimoylis Sty el Sl Slae sae atr o] jo a8
5SS L L U S S1canlS GusSae o (S Hrgdse
sosae 55 6l STUC = @l o Sglicis ooy 51
Jer(stUe)| = 1279] amsyp el 191 =1 L iy

WS oo 2l ) @ oyse cnl o (VY) alal) a5 5 5boa
(YY) dolao b asl Y doles b ao bl s(VY) alobes 51 eyl plis
o o (s |y sllas 3 Slas pg5509,5 oSSl easly S b
Bos «oo5lsS A pp (iluaigy o)k ple om al> e 05

9 oe 4185 S5 )0 alecer (n FSG35 Auie g e

Fitness,C = 1 + k; * QuantumCost(C) + k, * (Y¥f)
Gates(C) + ks * NNCost(C)

aoyp So e Catl 4 azgi Lo k3 g K2 K1 sl o Lol o
sl a3l S g e s olgmds i olie o lgl e dlogy o
Sl 3325 bl 2 ol 9 (QC) (oogilsS a0 o5 ol
5 CNOT NOT slaces 3 IS_ize) NCV oS ailsulss L)
AT 5 oyl (sln i g ad oo druloe (00 S -V
St 255158 sl s ayline L 039yl el culie
22wl bl o Lol T-depth b T -count Jle ylgicds cailoas
G Mt | ass T+ 5,50l8 ailbulis’ |5 cla e a5 ol
WSl U5 ange » T slaces Vb ane o] 0 45 a il o
o iz 5l jallay 45) (GC) Lalls *euf olaws o il 4o .o
sl o gl g0l 5 ol 5 (Gl soiaid 5 plodl po—us o Sloe
Wi oo Al oz slacS 2l oy 1) Conss 15595 2 (soglsS
1) Cosdly ol locod (0 50035 A po ol 4 als g3y gl
CNOT & Jlwylgiea) smgSaiz Sllas aSans oo lis
Jloe! ysloe (S5 (slatsaS 9 Wl om Lo J5—anoshony



BUNS Y- PRVTNI. PP R [PV % S LERP- -3\ KPR U « S
o Gl 9B o planl 0 (Sl je )4 s S5 4 JUil
2 a8 518 sl b plad (55, 2 50,8 Alis Sy Glowjg 0

w23 o )8 e e (gacgaze

(a)
i he s
o % 0 ¥
50 F 0
(b) Gate notation () Matrix representation

(b)—MJSJJJ Lada ) 90 4 gaas Jocu g3 oudiulAIY (5La jaue () N4 S
Sy Jsla).dabbw‘)ﬁhufa:\ul(c)‘go.u{iauh o abo g3 yo (o0 933158 e
[Y¥] (Cdd

el pizpb e Ju P, 9o
Pe=pDetaf )

lacgezme a4y by pe Sl b f g el 500 Eranl nas
G D98 (s 39, 53 Wdly o ol jene sl s
ools 8 (gamy yiSu o 45 pseudo-elitismy elitismaslss L ol
092 (Sleiey 45l (i Olpreds Ngd oo J5US 09—B o0
O3l £ 5l ool b satdoslazl slaJb )0 (502 zslans
3950 25 Dot (a8 i € Jb o sl ol oo Aals
P9 50
Pe = (1 —€).pe %)

odoslaiuwl 054)9 alises C}la"’ J.9|J> l;]u MAX-MIN 6)"1)“"""
Bla g 098 oo Sguze o)l Lawgi (1902 o STa> E]
S (o0 e oo b Billae (902 o

Pmin = Pmia T Prar- CDS(E) (vv)

510> P, (€08(5) = 0,8) El oo 4P, ] 545
Pl Sl sl gyl S LSTT el o Cuta b it Ol s
&S o e 1 Bllae P e s s azgi b oS Eo]

Pseu- s Elitism 3o ,» ;|OAP :Pseudo-elitism g Elitism[e
Ot o 1y layge Belitist o, S g, .08 oo ool il do-elitism
b iz amo oo )18 O 650k 25 L 1) 5l 25250 (5l e
Sl e S5 51 a5 ole s dcgeme lp (1908 Golo 18
Bgd oo ol pss i S0 elite s 4

Slade b ju b aSaes o oy P Pseudo-elitism , ol
Ol adlse (5l yana ;3 35250 ool 00 i 4 Jool, S (Sl
J>oly e Sl @b STeels sobar 092 59,4 (503 L
ol el ol Sy (Fojl al F g ol oo ly o
ST AS o SS90 8 molaw 4y hadd il

51 ooliinl Ly mgiileS sl ylito , 5092 olyb ~A-Y—F
Tol>o3l sl 95!

Sl 5353 (b 51n T y9e (magiaalip 5 IYYT o
D90 y90 gy Crl Aalsl 50 09h oo oslitul (sagtlsS

7T soleS 52 y90 (s giaoliyy —V-0-Y-F

ST S S5l ) (oo e Lz y90 o gl g5 00l 5o
SIS 5 Gl wmmane SIS 5 S S5 g a8 oo S
el poglsS s Sy Kitgles

@y QAP 5 aSamo o iales |, BLS 55 (VA) US « o gl
G Caaw a5 5l dcgeme S g oo colaiwl LS
Az )90 B gy o0 Comly Caos &y 9 WS o0 OS> &y £, SIS
Al sl b QUL ez e (ol 5 ol CongeS S Kl
LS o ol |, Jos Sy i ad cosBlsS ke 5| sloars b
ContgeS OIS (0 598 (2T S CeF S g y50 4 Sy
47590 (g 45 (ol WS o0 i S ] by abogy e
Ol g abg o (SlacengS S oo Hone (FgeS S5 S
S9SN EuS S 5l az 90 (SUL olass ST.0iS oo jots oS
o S35l (o5t o Dyg0s 1) Az 50 4 e olSST LS 50
Dglen on3l e jsboay oS 5 05l ge a8 T A 5o

.:x +.:x

/
\/ + -
X
lg,)
+ W W

[YF](Y dhacins Bae b (iaagaS ¥ ylao 331 65) QAP (sl Jlis VA Jsub
RUCEL PP R S LW SRR RC E S BN P PR P E SO
P95 47 )90 w9 WIS o0 QLI 093 (gamy (S Jol 4z 590
OelaisS wosl s led 5l ailes cad Az j50 90 2 0L g

slasi ghls sadaizle cosilsS lae a5 WS o (el Codgasne
olar jebay Lyt gfgl ca sl anils g2 g oadolml (slo s (o
bax 150 a5 Wig U 0 00l plais! lvax e 4y jlas adgs 51 L3
Ol (ol asS g0 S 093 Jlogad (55, e jeboas azjse 0
A o S 05l glaisbiil 0,5 3l lax 90 STaS cwline
S i ol el wams o plol 0,5 ol o 50 Az 50 a5 S5 >
bles iz s plosl ]y gglaie o Slas (CngeS) 42 y90 0
ol 0B g 0L 5 Jles>lay

IS ool @pdin slad Gioles g soiodsr jlow 5l Jle SO
.‘a...:y J&Qbu’dz ULM..: l) G'LDM J&w Q"" Ll 00ls UL‘"‘) Q! )
05155 LAl Gl (SseS 59 e Ko 0g Az e i S
4 ool slo Jb g g0 ) @T Sy 4 pod (SgeS jus
Ll (6 s> XS,

»
ISR-E-R. mgj/
L}

4ol fuad
e

Ol 3Ll S92 5 32 mittee (102
Voo lieals /100 lad/alitia Jls | §



ol fad
ele

F(p,a) = JWloXolp) = VI = [(¥|$)]
= 1))

)
al o 3]¢) slp) cacess sl e F(p,0) = 1 akal, 3
AP NTNRNC W NI PN
] aé;
G Siie a5 (X)Y) ools sacgame ,olp j0 Lajlae
=97 N9 X = {[X)1X;) . [Xp)} 59509 N 5l slasgore
b 35S gn oy il SBlite GaaY = {|K)[1) . [V,
sl e b jlas glate )l Sanleday ju b SO A LS
Oygods 5 ols a e :Skeo o551 ol (XY) ools sacgomme
D0 oy g

1X] 2
L F(y), Alx; AR
MSF(A,X,Y) = =1 (llj;:,: i) v

Sz 9 Bos (29,5 6,8y @ xSl Jol>
Ol g ol 5l Sl Cawols o il oo o Lawgi ca o]y
9505 0 03l oo jsbar ]y jlbaS ol cnle oo 5l (5 Lne
OB ol el sy ol Sy &jg0a Wil oo Sl al> 5
e Jliaglicds el S5l 00iiS ol yaS Jlne ccionnily ol

DS o0 B ) O )gets (Sl

x|
FAxY)=) Iy =4kl o)

g 120 = [10]7 s oS L 0 1) (29,5 5 (59959 S Jlade
Alxg) =[0 =17 J> ol ) S A Clbogls e olS5TIye) = [01]7
S (oo s ],

Alxp) = —1|yo) (¥Y)
Olyeas aiis (LaSy wals J 75 B 51U Ll 25 jsboay
RN .o)lo é_ﬁ)‘lx é_gL'; Lg‘ﬁ ‘5?_.“.\[;.@ 005 SO b A s
il 2 gt ( Siln @l Sl

AU {n)=11[002]"|| =2 %)
sl slin Joly S A ey yile aS s o yLis MSF Llie ,o

FQy). Al _ o

MSF (A, {lx; 1} {Iy11}) = 1

Lwlo;l-F-8-Y-f

degerne ;0 dllie cpl olening 9,505, (225 (b)) i cnl 5o
B 6‘).5 daj.wu’do M}J ol 00 )Sd (V)Jjb ) as ‘) )Lt.ihn
7S] PVIRVL gy JES BT IR RPC S SWE PGS 4| V- UPNPY | B
oy b aams pll 1) jlas gl Sl Vee e Gaws co oSl
Sl U’J_‘>o|) = oo J.‘>o|) S 0g— |A...| C.::ua&o‘) S5 S
6‘)‘?‘ BL LE‘):’ el QA 651—'-*" )35))',; ‘;A.ljﬁ é.:l.'{ 6')“-\‘ as
A.Su’do .‘aa..o |) IXVIERAY J:>0|) U"J”‘QJ J.D.».m.n

=50 Winia = 5 @=50 :ile e QAP (ol ool sla sty
ebiweS a5 0ge =01 ga=10 Pour = %‘Pmaleo.o
w0 gl polie cpl sl dllie pl jo )l a8 b allu ol o
Szl 51 TP dlae gl sl 00,5 solaiwl @ =0 5>4, R-QAP
2 05l e ooy (gl (Ve JSi)auS oo oolaiwl o ldiogs>
Slhe A p8 g Wg B oo (5l paiges Glojea b SIS A

»

Ol Ll S3g yiSU g (32 (pmoitee (po2
AW IF e il /)00 yladh /it Jlus

f2fa— B (YA)
&y sl 1 ool 95— S allie () 1] ymidS sldcaS e
dcgoze 0T aliay cugS-n Al SO S1.aiS ool s LB
OF—w 4O oKl ol o.\_&;:) o..\HSJ]._.S é’l-’ u‘ﬁ*—“’“ F &"9”
Ol lasdgs 5l (e a5 35l 18 meS N+H 1 oS G lgiea
SangeS 9T @b 5l (589 )l cillas J 505 CangeS b ol joboas
oolaw! f o..\mJ)....S A u‘y.ca\.\ o551 D4 oo PR def
Jloy &ysoas f i wgd oolaul f 5l Lias S oIl oo oo
Fonds JA5 0,8 51 sian) (SIS oty &5 o3 o 438,515 ,0
(Al oadaid T ka3 o Goss ali O jgod
b ol @
1los 25 bl Shlo (oogiilyS (50 (gl

IS 52 50 ()lae) (B 90 slapd olows -

u‘).au\.l.) )‘ LS:L».A alags P -

Oley CaisdSl Ol s Sy ol -

O3 g dpden Py, -

SRSk g0 -

&

slpelite J>ol, Saijly 5l asly oo slaw (Saisly oli—e B -

S B e Pseudo-elitism yogy Loyl )l axlg
D5 y50 ommtsitolig o8 o ally 1,5 LS ol S
degore b (oS M dluse S (sl 035 (o0 (o 2 ) (055155
10 *(n-1) slaw 4 slogygiw slallas cpl o dosls F aslgs
Jryty Sloasasle glasgSa Lgol,&i‘ sy .J.;SLSA salail
59 a8l oo 3Ll vgd oolii ol cl (Sow a5 o3Il los 4y &L
Rt Sy ol 0 o8 Ead 0l e Ll S 50
OCIF * n)ssl> g, cnl slogsgim e9,0nlil ol (SgeS S5
ol Sgrin slad (Bjb cnl 51 IS 0,8 (Brme bl o S
B 9y 2 olsFds gyl i o ol (Ul 4 az g b g,
‘omm.!a'_;}' L:euy..w Sl L g as od—ools Gos )AS|A> b as
Ll S
7 Solai c0gileS o gidoliw ~Y-O-Y-F
Ol 45 05 (o0 dunlie 093 9,509, 5l Lol 9550 S L allie
A5 WS o el Al cplul 0aBenlail ao 40 g Sl
b e Sl (S0 d2g02e y2 plplis gamoei &) 550k 2
Oleeds ol 5l as diges cpl jo .l o iws jo C eSS e
S (lple S oo ol (B0l (cagiileS (magiaal
oo o bl o loe (glad oy Bolas
50 eSilin  omog1sS s Sy Sl - Y-O-Y-F
;V‘s)laLég
G lae gload o sl il gemivnas 48 Culan gl
sl slaa_sss gl .ol p)¥ Moo (6 Soslail ( —agilyS
Sl #Bly goas e G plgrear 5 Iy (s ol 5l Gl e
3P I o ile 53 5128 oolisd oyt Cllo 5 (Koo
ol gy 4 g5leliy Al o

F(p,o) = tr\/m (¥9)
5 Iz simim il a = [BXP] 55 = NP> ] o

9 s[th) o5 ol st i @l P) ([P) oy slacdl>
1y (galaly oy AL jg0 a0l plod 3 5 W5 ls delg 2,

P9 s



s TP JSCiie aS LT3l el ogdle ool glia P zglaao
o ygiow JS olasd ay az g b (gngnS-V oS plw 5l yidec
et T P 5Py €59 99 8 Alie ol el (Y Jlia 10 ¥ )
oo als ] BlisST adaw gl jebay U oo co

=L -b-0-Y-¥

= adlie ol cwl oo ools i (F) Jgoz jo s
BF) " (553152 it «MF)Y (55 e Sils (SR s
Oizmed 9 S (o S 1 (IQR) (Sl ;0 Sl s g5 9
tailed-two 5l 5l ool Wl b1y mals e (g Lol L3NS

[\’V‘]&L';A*Lm‘;‘,‘)#@_,‘,ﬂlgb?l &1&:\‘ RSN

9 BP O J.))L)f‘so AS‘JM..:‘ 4 |) ul.m‘;.b)‘): );JLM od._.wd.:J})
SasaS=Y e G Qb aS S8g caiins SosaS 90 sl lae ol

a0y + BI1) % I
Alice .
o> 7
— a0 P
0> a|0) + 1)

[YY] saise teleportation jlus <a:¥+ Jsis

[Y¥] (0 5331 95 (s o Y™ (5 ISl )3 (slaata , oS (6 y3 jlars Jaliwo ¥ Jgaa

AP R-QAP - .
P':)"t’) SR I\/(I?F(BF) IQR | SR MI?(BF) IQR F A e s SR
BP Bell-Pair Generator MSF
BP | 100% | 1.0(1.0) | 00 | 100% | 1.0(1.0) | 00 | 10 - - -
OFT2 | 100% | 10(Lo) 00 | s% | 1000) | 007 | 1014 | 073 QFT-2 | 2-Qubit Quantum Fourier Transformation MSF
QFT-3 68% 1.0(1.0) 0.06 0% 0.69(0.81) | 0.05 | 10-35 | 1.0 QFT—3 3-Qubit Quantum Fourier Transformation MSF
QFT-4 | 2% | 0.84(0.98) | 0.07 | 0% | 0.37(0.48) | 0.05 | 10-34 | 1.0 QFT-4 | 4-Qubit Quantum Fourier Transformation MSF
GDO-2 | 100% | 10(L0) | 00 | 99% | 100L0O) 00 | 0% GDO-2 2-Qubit Grover’s Diffusion Operator MSF
GDO-3 | 0% | 0.67(0.85) | 0.06 | 0% | 0.67(0.68) | 0.05 | 10-32 | 0.96 : .
GDO-3 3-Qubit Grover’s Diffusion Operator MSF
GDO-4 | 0% 0.9(0.9) | 00 | 0% | 057(0.77) | 0.11 | 10-38 | 1.0
ToF 9% 10000) | 006 | 0% | 0.63(069) | 0.04 | 1034 | 10 GDO-4 4-Qubit Grover’s Diffusion Operator MSF
TP 57% | 10(1.0) | 018 | 0% | 0.63(0.81) | 0.04 | 10-35 | 1.0 TP Teleporatation Circuit MSFTP
0530 88 (5L ylas Jiheu (gl s oundicsl )l (sLali gy £ 93 (s dewslia 10 Jgua
.- a . M & . . éLm" . & . EI
aogi b s srpieiiulglaylee | oS p Nl g9 Sl Jle | a2 e
ol 33 B il Fn el | L s g il . lorsipesS LS eS|
3 S ooyl o, SIS P D) e Job b
pgigeg,S b sy w6
. T e .. . SERPIFRIP R O )
o le 90 36 6l (S35l &b s as s . . AN
< . wj g e anse v Silye slossh 4y a5
0 S oo Sl o 1, SIS T Y. DA ¥
.\Jle..x.'.lw
(O PSS 5! [
S 52 St SR o RO FPRER I S PEI Y ) BN B
@ el plie s GG il 5o L=t oles v Jalo v..q ARRLY
e . qes . . Sl yo99 o
058 oo i e |y haws e Sle
s e 1) ebaw (ooglsS e ilo 1S e dns
6 3o S s g i e | D ST e e lye K355 w5 Y [vv]
9956 g5)lep (Sl &b Js S e Ly il o311 Y S)lse SLs ol 65 1) AR
e qes . . 2 ]
2 yS g0 Y5 o 1y GG il
59 el pogs Sl ab 5l eolatal
JESUR S ERPS TIPSR S csogilsS e anze 31 ad)S aledl Sy o o8l
KPR SRSEPIIN oLy wasair b ol [YY] YoN¥ (1]
9 Bos sloylre (3,155 pus e Gas g ailion so5lsS sl e
Gluod (9 3 SG03
6‘4'17)“5‘3 ;m)lf eb )l oolazwl
A uS olass | |y S saal
) e P e I et Ko el IR TR VU B 029
9 Gos lo)lxe (3155 pas Blaod op 5 SG0 5 255l sl lae ddanais
Glaed (9 3 SG0 3
Ol oddee &5
Sl S G5l eolaul ‘s i o S
e e SN 8 e e s ¥ woslsS S50 omagitsliy | Y44 [vv]
&bl Ol 5 5 S5l
Sl
»

Ol 3Ll S92 5 32 mittee (102
Voo lieals /100 ladh/aitia Jls \A

4ol fuad
e



ol fad
ele

21 Entanglement

22 Unitary

23 Identity

24 Bit Flip

25 Phase Flip

26 Hadamard

27 Phase rotation

28 Controlled-NOT

29 Genetic Algorithms

30 Evolutionary algorithms

31 John Holland

32 Adaption in Natural and Artificial

33 Evolutionary computing

34 Natural selection

35 Chromosome

36 Gene

37 Trait

38 Reproduction

39 Crossover

40 Parents

41 Mutation

42 Fitness

43 Viability

44 Fertility

45 Population

46 Individual

47 Generation

48 Tensor

49 Discrepancy

50 Local minimum

51 List-in-a-list

52 One-point

53 Multi-objective Synthesis of Quantum Circuits Using Genetic
Programming

54 Degenerated trees

55 Roulette wheel method

56 Trace operator

57 Conjugate transpose

58 Fault-tolerant Clifford+T library

59 Gate count

60 post-processing

61 Peres gates

62 Swarm Algorithms

63 Ant programming

64 Quantum Ant Programming(QAP)

65 Pheromone

66 Randomized Quantum Ant Programming (R-QAP)

67 Mean Square Fidelity(MSF)

68 Correctness

69 Metaheuristics

70 Success rate

71 Median fitness

72 Best fitness

73 Inter-quartile range

74 Measurmen- based quantum computation

el

[1] M. A. Nielsen and I. L. Chuang, "Quantum Computation and Quantum
Information," Cambridge university press, 2001.

[2]G .Benenti,G .Casati ,and G .Strini” ,Principles of Quantum Compuation
and Information “,Basic concepts :World Scientific Publishing, vol. 1,
2004.

[3]M .Nakahara and T .Ohmi” ,Quantum Computing From Linear Algebra
to Physical Realizations “, Taylor & Francis, 2008.

[4]M .Lukac ,M .Perkowski ,H .Goi ,M .Pivtoraiko ,C .H .Yu ,K .Chung ,H.
Jee ,B.J .Kim ,and Y .D .Kim” ,Evolutionary Approach to Quantum and
Reversible Circuit Synthesis “,in Artificial Intelligence Review. vol. 20,
pp. 361-417, 2003.

[S]R .P .Feynman” ,Simulating Physics with Computers “,.International
Journal of Theoretical Physics, vol. 21, pp. 467-488, 1982.

[6]D .Deutsch” ,Quantum Theory ,the Church-Turing Principle and the
Universal Quantum Computer “,in Proceedings of the Royal Society
London A, pp. 97-117, 1985.

[7]1P .W .Shor” ,Algorithms for Quantum Computation :Discrete Logarithms
and Factoring “,in Proceedings of the35 th Annual Symposium on
Foundations of Computer Science, 1994.

[8]P .W .Shor” ,Polynomial-Time Algorithms for Prime Factorization and
Discrete Logarithms on a Quantum Computer “,SIAM Journal on
Scientic Computing, vol. 26, 1997.

Y#axio 50 aolol €€

Ol Ll S3g yiSU g (32 (pmoitee (po2
141 il /)00 yladh /it Jlos

slacglis a8 el o g aiS’ o Lisbe;T [VF] U Whitney-Mann
-Vargha (yg031 <G 5l 51l s Db oo Z8b (5 laine
S o oLzl [YO]A Delaney

Gowgos —F-0-Y-¥

geove sladool, (b am 0B (agtlsS (B 90 (mgitslip
R- « blie ;0.0 GD0O-443-GDO Lluwe jzas bl asn gl
95— hlaw sl oo sla ool (8L 4y 018 laas QAP
g5 (WS o loy (Pumeo sl o) aioen Lo a5 o ,65!
o pé (68l F 0 sl eslaiul s ;> Mann-Whitney U
ol s (P< - 0)amo o Lii 1) (g )lo e g Lol by iy
Ailoa & )0,155 bl CansnS T iSTas b oS olows (sl allie

T SLa,IS ) alaalgiadiay 5 saiapan -0

s 5 (3l _smslsS Eloloe s (glasaiie ol caslllas ! )
Lags aS ool S 0,930 5 S sl )6l (slasaie
2o55lsS sl s llis iy o 7 ykas ccaday] )l ails ol
S Sy oapd ioled (S ile 1085 I8 () 2090
S5 G o a4 (oegiilsS (sla e i Cunl (gagtilsS
Wlns SG g 0550 Gl il SoeeS (6 S & (sos8lsS
Se 9 S5 slapt,sl I it sla by G Sl S
0 Jooz 53 sogilsS sl o iy NS TS E-TY
Ol ey Sl a4 oty o ples jo a5 (ISt b (o)
slass (sl Wby 6 pdmlidie pas g CongeS o Slas (sl i
el i SlacinsS

eSS slagty, s pdylide (B jshiieds ity (lpreas
L1y lagts, cnl Olssion isoglsS lojlae i dlls Jo o
2,5 oS 5 [YV] QUIDD wsile (gjluarcss jghaieas 115 slosg,
sty iludnd 4 2L Eoly loogal (b))l slasess 5

e (sogiilS

Slbre 035> 40 Jaaz g ;500 Jae G 5 lan Jaw pogde
b e [YY]YT (6 1803l 5 e sogiilsS Slowlons o ogislsS
@ Soi 1) 65V (oogilsS 53lwislse (SIS GBGl Jae
)‘ coLé.';_M:'ng..\A u—’lr*-*—“’dj)f""*s;s“ p.b‘)_‘i 6)|A_A J.A_.o
A ol ol 458,55 8 gy 095515 elSS sl 55
2355 )8 oo p 50 Sl are) KU (lyeds WS oo 58

Lacadd ¢
1 Feedback T
2 Fan-out
3 Quantum Computation
4 Quantum Mechanic
5 Charles H. Benet
6 Paul A. Benioff
7 David Deustch
8 Richard P. Feyman
9 Moore’s Law
10 Shor
11 Grover
12 Quantum Key Distribution
13 Quantum Teleportation
14 Dense Coding
15 Bra/Ket
16 Transpose Conjugate
17 Inner Product
18 Outer Product
19 Qubit
20 Superposition



m.teymouri@uut.ac.ir .l jol «duog 1 6uog | isino SELESLS (5 63551 (59045 Sguo B

239 sele e

JBd (W y93 3 03leiw] (gly yrguai (b jguidw (251 Syl

LXYCEN

00l 0310 s gl bl 0 CMOS p gai jguucw a5 QT ORI (33 pode0 9 00 (B amo JLuzm S 90 SO (U LS Le Al o jo
(i) ‘_,.5:9.‘5)) 9 ,_5)"9.0-&9“ Gaboro 1 00liwl b g guad ygmmiiow ST ¢ 3 gual g o (1B o3 b ‘S'L»_&T 3 o Lol
ol oul 08 liiwl 8 39,18 3 g gy Wilylo 31 gucw alizio g Seby (2 1b (gl o el 0wy d )5 lb (1TAXYYe) s Ko

sl 00 (53910 55 Alio 0 loxpudgi b of yod ygmicns oed S 5kl yly €181 ¢ 3 90 (S8 yguniuw (S35 0965 b (LT (sl

Jlasws a4 S,llfl Jae (JuSy CMOS pgai jguniows JLooud (590 aals olals

Principles of Designing Image Sensors for Use in Digital Cameras

———————a Masood Teymouri, Faculty of Electrical Engineering, Urmia University of Technology, Urmia, Iran, m.teymouri@uut.ac.ir

Abstract

Abstract- In this paper, the overall structure of a digital camera is introduced and its most important
part which is the CMOS image sensor, is explained in detail. After getting acquainted with the different
parts of the image sensor, an image sensor has been designed using column-parallel architecture and a
resolution of one megapixel. The most popular circuits have been used to design different blocks of the
sensor. To evaluate image sensors, a variety of important sensor parameters with descriptions have been

collected in the article.

Keywords: Digital camera, CMOS image sensor, pixel, analog to digital converter
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Design and Construction of a Laboratory System for Bead and
Hoop and Drawing its Bifurcation Diagram

——a aref shahmansoorian, Department of Electrical Control Engineering, Faculty of Engineering, Imam Khomeini International University,

Qazvin-Iran, shahmansoorian@eng.ikiu.ac.ir

——a mahdi farhang ranjbar, Department of Electrical Control Engineering, Faculty of Engineering, Imam Khomeini International University

,Qazvin-Iran, mahdifarhang1374@gmail.com
Abstract

Bifurcations are used in the biological, medicine and industry. In this article, first, the importance and
applications of bifurcation and its types are discussed. Then, in particular, the hoop and bead system has
been studied in both theoretical and laboratory forms, which have been determined by performing theo-
retical and practical experiments. In the laboratory discussion, a sensor for measuring angular velocity
and a tool for reading the position of the bead were used to obtain a bifurcation diagram. As a result, the
bifurcation diagram obtained from the experiment is important because it is an essential tool for studying
system behavior change in response to changes in system parameters.

Keywords: Bifurcation, Hoop and Bead system, Pitchfork Bifurcation, Bifurcation Diagram, Nonlinear Dynamic
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Social Network Clustering Enhancement by using Imperial Com-
petitive Evolutionary Algorithm and Inter-Similarity of Network
Nodes

———— Mohammad Amin Shayegan’, Department of Computer, Faculty of Engineering, Shiraz Branch, Islamic Azad University/
Shiraz-Iran, Shayegan@iaushiraz.ac.ir
— Ali Hosseini, Young Researchers and Elite Club, Shiraz Branch, Islamic Azad University, Shiraz- Iran/a.hosseini@iaushiraz.ac.ir
——a Saeid Sedighi, Young Researchers and Elite Club, Shiraz Branch, Islamic Azad University, Shiraz- Iran, s.sedighi@iaushiraz.ac.ir
*Corresponding Author
Abstract
Abstract: Due to the growing desire of people to join and use social networks, communication and shar-
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ing data in these networks has been considered by various sciences such as political science, psychology,
sociology, economics, etc. Hence, researchers have begun to distinguish and extract relationships between
individuals from the data contained in these networks, to create more accurate communities. However,
there is still no effective method to identify and extract communities based on social media data.

In this article, a method has been proposed for social network accurate clustering by using Imperial Com-
petitive Evolutionary Algorithm (ICEA) and selecting the initial population based on the density-based
clustering criterion. The proposed method has improved the result of modularity about 21.45% in aver-
age, compared to rival basic ICEA and extracted more densed communities.

Keywords: Imperial Competitive Algorithm, Evolutionary Algorithms, Graph Clustering, density-based

clustering, Social Networks
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1 Chaos Theory

2 Bifurcation

3 saddle-node bifurcation

4 Transcritical Bifurcation

5 Pitchfork Bifurcation

6 supercritical

7 subcritical

8 HOPF bifurcation

o

[1] H. strogatz, S. NONLINEAR DYNAMICS AND CHAQOS. New York.. 1994,

el . cwsige 10 o1 6las )5 5 Ll Lo jammediw ( SELIS eila[Y]
AV S el o oRsls

FETPR { IRV A IESRVOSIRN PSSR U SR S PR UEHp e L1 A
9 G st a4l (e (69,5l S silwate
AYIVY an AYAY Yo,lod N Lo ol onelS cwaige

Sl UK 05 g 00l (50 pglas gl Slod .ol il 4 [¥]
AYAF Nojlad o Sz 5 55 bgy JyuS (g, 5l eoliiwl b (o8 Sl
YV-YF o

[5] B. Patwari M, R. Manza R, M. Rajput Y, Saswade M, Deshpande
N. Personal Identification algorithm based on Retinal Blood Vessels
Bifurcation. International Conference on Intelligent Computing
Applications. 2014.

[6] Ludwig, D., Jones, D. D., and Holling, C. S. Qualitative analysis of insect
outbreak systems: the spruce budworm and forest. J. Anim. Ecol. 47, 3
15.1978.

[71 Muratori S, Rinaldi S. Catastrophic bifurcations in a second-order
dynamical system with application to acid rain and forest collapse.
(13)12, 674-681.1989.

[8] Liu, F, Mei, Q., Sun, F, Wang, X., O Wang, H. Stability and Neimark-
Sacker bifurcation analysis for single gene discrete system with delay.
Proceedings of the 37th Chinese Control Conference.2018.

[OILv, S., Ma, Y., Zhou, X., Gao, Z. Voltage Stability Analysis of Power
System Based on Bifurcation Theory. International Conference on
Mechatronics and Automation August 5 - 8, Changchun, China. 2018.

el b Lo sldas 136 (e dazs oY s o sze [V ¢
3898 i loygil 55 (o 55T, s Cudgazme 5 S0 20 i
33 il o aloe . oS 5 LT SO 5l solinul b 5y (sl (Seolins o>

BO-T Slrio (VTAR L) (AT . csiiiges
[11] Sunk,. Wang, X,. Yin, L,. Zhu, C. Chaos and bifurcations of the

fractional-order unified system. International Workshop on Chaos-
Fractal Theory and its Applications. 2010.

AAYY ()5 o8l aanalS g 5 (owiign 00Sitils 0l cwlis IS aals

[5] M.E. Newman, ‘modularity and community structure in net-
works”. Proc. Of the national academy of sciences, 103.23, 8577-
8582, 2006.

[6]A.Said, R.A. Abbasi, O.magbool, A. Daud and N.R Aljohani, "CC-
GA: A clustering coefficient based genetic algorithm for detecting
communities in social networks”, Applied Soft Computing, 63,
pp.59-70,2018.

[7]A. Biswas and B.Biswas, "Defining quality metrics for graph
clustering evaluation”, Expert Systems with Applications,
Vol.71,pp.1-17,2017.

[8]A.A Bara’a and H.S Khoder, "A new multi objective evolutionary
framework for community mining in dynamic social networks”,
Swarm and Evolutionary Computation, Vol.31, pp. 90-109,2016.

[9] M. Girvan and M.E. Newman, “Community structure in social and
biological network” , Proc. Of the national academy of sciences,
7821-7826,2002.

[10] D. Greene, D. Doyle and P. Cunningham, “Tracking the evo-
lution of communitiesin dynamic social networks”, Int. Conf. on
advances in social networks analysis and mining. IEEE, 2010.

[11] Z. Shi, W. Chen, L. Yue, J. Han and L. Feng, “User relation
predication based on matrix factorization and hybrid particle
swarm optimization”, Proc. Of the 26th Int. conf. on Wold Wider
Web Companion. 2017.

[12] E. Zamudio, L.S. Berdun and A.A. Amandi, “Social networks
and genetic algorithms to choose committees with independent
members” , Expert Systems with Applications, Vol. 43, pp. 261-
270,2016.

[13] G.Rossetti, L.Papparardo, D.Pedreschi and F. Ginnotti, “Tiles:
on online algorithm for community discovery in dynamic social
networks” , Machine Learning, Vol. 106.8, pp.1213/1241,2017.

[14] M.E.J. Newman, "Community detection in networks: Modularity
optimization and maximum likelihood are equivalent”, Phys. Rev.
E 94, 052315, Nov 2016.

[15] S.S Hoseini and S.H. Abbasi, “A new method for community
detection in social networks based on message distribution” , Int
J.I of Computer Science and Network Security, Version 17, pp.
298-308,2017.

[16] C.Xu, H. Zhang, B Lu and S. Wu, “Local Community Detection
Using Social Relations And Topic Features in Social Networks”,
Chinese Computatinal Linguistics and Natural Language Pro-
cessing Based on Naturally Annotated Big Data. Springer, Cham,
pp. 371-383,2017.

[17] FUllah and S. Lee , "Community clustering based on trust
modeling weighted by user interests in online social networks”,
Chaos, Solitons & Fractals, Version 103, pp. 194-204,2017.

[18] K.M. cogan r and A.R.M Jcob , "Afast DBSCAN clustering algo-
rithm by accelerating neighbor searching using Groups method”,
Pattern Recognition, Vol. 58, pp. 39-48,2016.

[19] J.Sanchez-Oro and A. Duarte, “lterated Greedy algorithm for
performing community detection in social networks”, Future Gen-
eration Computer Systems, 2018.

[20] A.Azad, G.A. Pavlopoulos, C.A. Ouzounis, N.C. Kyrpides and
A. Buluc, "HipMCL: a high-performace parallel implementation
of the Markov clustering algorithm for large-scale networks” ,
Nucleic acaid research, 46.6, e33-e33, 2018.

[21] K.R . Zalik, “Evolution Algorithm for Community Detection in
Social Networks Using Node Centrality”, In Intelligent Methods
and Big Data in Industrial Applications, Springer, Cham, pp. 73-
87,20109.

AP e =59 550 0,0 D93l ¢ I SIS a5 (65 3 Al YY]

Omesd s loninl ol oy oSl  (Sie (sleil SlaaSib ) rals>
4931 5102KCTCI cageiien ¢ 52ils § Sl )l s yg] o8 (all oy 0,58

[23] K.R. Zalik and B. Zalik, "Multi-objective evolutionary algorithm
using problem-specific generic operations for community deted-
tion in networks” , Neural Computing and Applications , pp.1-
14,2017.

»
ISR-E-R. mgj/
L}

4ol fuad
e

Ol 3Ll S92 5 32 mittee (102
VP r sl /) Do jlack/piuta S £



ol fad
ele

eidiani@khorasan.ac.ir .l jol cxgiiuo (lwl y> Jle i jgoT buuuwgo «audigo 635801 « jLuiols (Ibsac séhao ®

—

4

Ba3resele dllis

9 73 )3 (315 JUSN S8 (yuna (G g 5 0521 (S s 9 4535 g la iy

L] (U g, 9 padlio i (i

B

By gl (381 oy (o yiwd 53 (ylgF JULSI 2 Ulg5 0,50 Gl by gls el )3 (o) 9 sl Wygoar G ik g aaz e b
a5 05ylo 1,8 055 jlro GlRodgIRo § o yO i yAd i £l 32| iy (JWEG] ALl b S pue 9 B pan 38l 4 azgi b g ol
9510 20 542 « 5 32 )40l 33 (5l 92 (ATC) o ywsd yo (ylgs JEGI Cobld 5280 Hlado cpmnnd 950y 3 (D9 0 Lbcj b ol g0
odliaylyl glapis ;951 .0gd )l ATC dwlro (gl pr (gourin (sl gy el 00l Ccly a5 358 20 b0yl €1 yu8 ooy
O 6l o o) 5l @oler (o) 2 S cdllio (035105 (U s puw g didand $480 b g Wi 3250 g Wb & o
99 39 e 9 0 AT ATC e 553 sl jLds yg0 iliceo iy yla g eudlito lal.add o0 15l L gy g Lol cdl> g0 50 1, ATC
SBhg) drwgi b plojas aSumd oo (LS o) 2 (nf - Nig—bo o0 (o) 2 bigt SBD9) i 9 Ll sl ig Tl dljome Caod
Sy o® g Cowl ddio WSS o0 55 Ao (pl j0 A5 SLuS (gl g o Ao . aSled 1S ooy b piewS 1ud (Seolnd (sl gy ¢ S liw!
Mg 3,9 (UL 059> (nf 4 wialgS (o0 &5 Slus

ATC qodlie 515 (sl s JE! oUls s 5o Sles JUisl ol s sunls eilals

Past Findings and Future Directions of Available Transfer Capability
Part One: Static Concepts and Methods

—a Mostafa Eidiani, Associate Professor, Faculty of Engineering, Khorasan Institute of Higher Education, eidiani@khorasan.ac.ir

Abstract

Due to the development of electricity market in a sustainable and competitive way in most countries,
investigating the ability to transfer power has increased dramatically. Also, the increasing consumption
and the lacking expansion of the transmission network have left most components of the power system
within their authorized limits, which reduces the efficiency. Therefore, determining the exact amount of
available transfer capability (ATC) is crucial for planning, operating and controlling the power system.

There are many ways to calculate the ATC. The algorithms are either fast but not precise or accurate but
not fast enough. This paper provides a comprehensive review of the various methods for determining ATC

»

Ol Ll S3g yiSU g (32 (pmoitee (po2
FY VP il /100 jlack/aiatia Jles



in both static and dynamic methods. First, the concepts and definitions essential to a better understanding
of ATC are presented then in two separate parts the, static methods and dynamic methods are examined.
These studies show that simultaneously with the development of static methods, dynamic methods have
been also developed. This paper is useful both for those who already work in this field and also those will-

ing to enter the field.

Keywords:ATC, power transfer, voltage stability, ATC concepts
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A Review on Application of Interdigital Capacitors in the Capacitive
Sensors

———a Zeinab Varaa, RF MEMS and Bio-Nano Electronics (MBNE) Lab, Department of Electrical Eng., Shahid Bahonar University
of Kerman, Kerman, Iran, nazaninzeinab.varaa@yahoo.com

————aMahdiyeh Mehran, RF MEMS and Bio-Nano Electronics (MBNE) Lab, Department of Electrical Eng., Shahid Bahonar
University of Kerman, Kerman, Iran, m.mehran@uk.ac.ir

Abstract

Sensor is a device that converts signals from one physical energy domain to electrical domain. Capacitive
sensors have gain lots of attention because of their good performance, excellent sensitivity, easy-to-use
principles, ease of manufacturing, etc. Due to the growing demand for the integrated on-chip electronic
systems and need for the sensor downscaling, interdigital capacitor type of the sensors has become in-
creasingly popular. These capacitors are the most common used capacitor structures in the micro electro-
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mechanical systems and are multi-finger periodic structures on an insulating substrate. Sensitivity and
capacitance of the IDTs are relatively higher in comparison with the other capacitors that makes them to
an attractive candidate in the sensor applications. This study reviews application of IDTs in the capacitive

SENSOrs.

Keywords: Interdigital capacitor, Capacitive sensors, MEMS.
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Simulation of Induction Cookers System Using Resonant Converter
Circuit With the Aim of Optimizing Efficiency

—# Mohammadreza.shiba, Islamic azad university south of thehran branch, Tehran,Iran, mohammadreza.shiba@gmail.com

Abstract

It’s known that equalizing inductive reactance (caused by winding inductance) with capacitive reactance
(caused by resonance capacitor) and creating resonant frequency is imperative to produce heat in metal
pan located on induction cookers’ coil fed by classic resonant convertor.

Moreover, the magnetic field induced by the currency passing through the induction cooker coil (with an
active component and high frequency), produces Eddy currents in the pan and the Ohmic losses resulted
from these currents (RegxI1?) causes heat in the pan.

Thus, in order to produce higher heat and cook faster, there is a need to increase the transitional active
power to the cookers’ coils of these types and this in turn, raises the system efficiency.

Increasing the transitional active power to the induction cookers’ coil means increasing the Ohmic losses
caused by Eddy currents produced in the pan. To achieve this, by changing the circuit structure in classic
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resonant converter (using a voltage amplifying inductor in the converter input) as well as changing the
switching system, a converter named “proposal converter” is developed and studied in this dissertation.
This proposal converter increases the system efficiency by about 20 percent.

Keywords: resonant converter, induction cooker, efficiency, active power, switching
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A Survey of Long Short Term Memory (LSTM) a Lgorithm and its
Application

— Mitra Hoseini, Department of Computer Engineering, Islamic Azad University, Mashhad, Iran, hoseinimitra@yahoo.com
—a Mehrdad Jalali, Department of Computer Engineering, Islamic Azad University, Mashhad, Iran, dr_mehrdadjalali@yahoo.com

Abstract

Recursive neural networks are a model of deep learning techniques that has been a very popular topic for
the past few decades. LSTM neural networks are a new way of processing information that, because of
its chain structure, operates on time-series data that leads to powerful deep learning events if LSTM is an
important feature in the input sequence. Recognize in the early stages because of its short-term memory,
it can transmit this information over long distances and receive and maintain such potential long-term
dependencies. In this article, we have tried to examine the types of LSTM and their application in text
processing in the fields of text classification, emotion analysis and feature extraction. In addition, we have
also considered identifying future goals and highlighting the path of future research

Keywords: Deep learning, Recurrent neural network LSTM, Natural language processing, Feature extraction
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New Technologies in the Sixth Generation of Telecommunication Networks
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Abstract

Abstract: The growing needs of communication, some of which are not even met by fifth-generation com-
munication network technology, have led to research and targeting of the sixth generation communica-
tion network. According to various sources and references, it is predicted that by 2030, the capacity of
the fifth generation communication network will reach its final level in today’s defined standards. Sixth
Generation Communication Networks will be built primarily on the development of the fifth generation
communication network architecture, and will inherit the benefits of the fifth generation communication
network (for example, allowable frequency bandwidth and optimal decentralized network architecture).
It is expected to update the communication technologies for the sixth generation of communication net-
works and to significantly improve the performance of telecommunication networks that we are familiar
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with today. With the goals set, the sixth generation communication network will have the characteristics
of high bit rate, high reliability, low latency, high energy efficiency and high spectral efficiency.

Keywords: Sixth generation communication network, satellite, terahertz, heterogeneous network, capacity of

communication channel
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Plasmonic Laser by Using Metal-Insulator-Metal Structure

Hamid Dehghani, Department of Electrical Engineering, Bandar Abbas Branch, Islamic Azad University, Bandar Abbas, Iran,
hamid01386@gmail.com

- Alireza Karimi*, Department of Electrical Engineering, Shiraz Branch, Islamic Azad University, Shiraz, Iran, ar.karimi@iaushiraz.ac.ir

*Corresponding author
Abstract

Today, studies in plasmonic is mainly focused on integrating the Plasmonic Parts for optical communi-
cation and data transfer. Making such field resulted in studying new Plasmonic parts that developed in
recent years. Some these parts are waveguides, couplers, optical modulators, optical detectors and optical
sources. These circuit elements have an important position in the optical integrated circuits. Therefore,
based on the main figure of Plasmonic devices which is the is able to go beyond the diffraction limits,
design, simulation and construction of such elements have a special attractiveness for the researchers. In
this research first, a Plasmonic laser has studied by using AlGaAs/GaAs/AlGaAs structure is the GaAs
layer that itself interest environment quantum well that analyzed by using the metamaterial Plasmonic
layser.

Keywords:Plasmonic, surface Plasmon, metal-insulator-metal, Laser

»

ASR-F-RARG J//'
L}

ol 4Ll S Sl g 52 (i o2
AV VP Gliwls /\OAJLM-B/".\:\AAJL.A



Silshos 5 oy p 4 5l &5 (lvoje> alex )8 oo Lad>
st Aoy A S 65k 4 il (5,65 maie Ol jlao (o colai
L]0 55T ool 3 1) aaizmo (5,95 ples (slmonijlo

Number of articles mentioning
surface plasmon
&

n

0 ---n!lllll...l!llllll“‘
1990 200!

1980 1985 1995 2000 5 2010
Year
koo Kb gaudls diney o oudd piine O e wlaad yhal Wl ah g, ) ISk

300l plosil a bl 4y j83 0595 1 oy (Sl AS 05— VALY
) sl a8 o ssalie (o b sloail daiole;] ol S50 ol
glgel (SaiSTy Jol sloslawl L1V Jlow jo 00l (5, lxials
Ol b Lol o oy ez g8 oauay ol (6l (cmdoliin g iST!
9) ool ik Sy o b sl a5 sLns lomial lger s
SOl el as sls s som sla sl s Jyols o &)
Dgdi g0 04y o () Al idad

o lagas SO0 L |y ol S el 95 AAFY s (o
VAOY Lo jo a5 0,8z gd Ol ma o (69, (o—mdolieg 2SI
gh Slagg pSl (oroa slaplowgs 0929 e 53 (o~
D91 s gl yaewdy S a5 Calae aladi a5 0l plodil Il
LSS 25 iz ey Sldalejl 5l sloyl 50 V303 Jlw o
S S lalos (pl oglsS axls VA Jlo jo .0l cnalin
0l ﬁl}u‘ LSLbU"‘")L‘ ).sl L RO JB}M ‘;Lla.w LSLQQB.Q_MJ)L L
a2 gl ool G i (698 oSl Lo ol e
oy ol oo glean i) laase o UlSG 8 1y ogdlc VAP
ety G S 5z (5500 psle 3)lg 1) )T 5 e atedddle
it 565l 3 55 5,518 4 i o L in S (S5
Oy 2ble Lol &) ansey ol ;0 V49 ans laulgl j0 6,500
1295 b lilo (5,0l JS5 Laugs oy cnl J55 5 b sladl s
Slaalie Sy90 LJ")",] W) \_A.L‘> plc u)‘ Ceomn 4 60'4) 6[.@05;
‘é)j_‘%% Iy awe) onl yo solae alads a5 Lo yg0wdly 4y g e
L oo i o8 Mo S s 46,5 15 i W6 g el
IV]sgs yagili Vo- s

ol 6 55 i alag ST 5l solae oo b o
ol Al 0929 oy ] Slal i alS gl (g0ig, 0,500
S oy o 5 g, ool s sln e sl ) ¢l
e amaz sle g ld ax gl g win S Jeoxia |y olal ol
L.SLQ)'&“J sobj...':l»é L_sLQsS_w.vé s).l5L-a.l QS_..,;\ ‘6)5‘ ).uﬁ u‘fl.‘?ba
e 15 389 (655 03Il bt 9 65 Sl S L
] GQ}QJ

doude -

Slabd (g5logaizne 59,5 «Sigoudly diro) 50 Sliniod 059 sl
55 e asls Joli 5 (595 ke (slas 15 sly2 Saigaidly
Sgedly Sk (o ol i) iz Sl ailoa
ol 51 B Bl daaogs ] gla s 0 4 sl gapar
Bl oo (595 sl 5 Vg0 dbosiiSam g oz ge lakd
lajlas ;0 (55las polic cpl.cul (5,5 slajlw ST 5 (5,58
Sioaazs bbb wiies Glohis ol Gl 658 e
Silwed ;28 55 558 (Bl 5] LAIS aS Sigedly ple (Lo
robe el s iland ( Hhb ol il lossz 5 yolis
03,5 Iy slofng Slacauliar 95 055> Gliine (ln Sege—adly
]

Yl (6)58 iz 0l dg2g 059> (pl 4o A (GloansS sgase ule
oo Slals 5556 oyl 5 o osmlice I3 o a5 el
ol adde sl ol ooy 0592 ol Slisions 1 (6 )l 45 2xe
ol lasmasa S e ulad 3 000 Jlgl,8 labos olals
El3ls ailan 45 el solgn ddys cpmizman 5 l3lh L) Sy
oS Ll po Slals liae Lol aias o (ylid 095 5 Sigeundly i,
oy e 3 olm il Slinios ol b 45 aizmad e
a5 oS 0,5 4l Sgandly Sl y ol co bl 5l esliza b o5
el ] S el el o

Jolis a5 055 oo 2 o 1, Glod 2 5, sloo )5 5 Seige—dl
Sl o5 )98 plad (33105 L i e Dlgol g (5588 patone Ol jloe
S Slgsl el dags o ployo 5 a3 b s o (S
ot il 5 55 5 (5o i ol g 3-8
Oy 5 by gendly Jlaztl f 3T lagle )3 ol o s )
lz ot al) il az g 5L LSl (58 Dlio s lapsn D
woleyd lp g (Soadl ol Lo 4 egatacculon S
S35 31 ) 3 loipgmsdly o i sy JB ] 5
69 Ol a5 Sla o wigd o e aline o sl b
Cowl oo ol aad pl o jls 7o Job 51 5l ol 4 zlas!
Sy 50 9 mb bl Gl psal 1o 95U G5k sl Sl a5
Ol (g S oo o 055 Sl S 35y slacasgaze
Zloel Glgs oo 35,005 (gl uilS )3 00ga0me ;o 4 Cwl ai oold
Sl ) Jae (ol 8,5 35 e lons 0 1y s gl
D-0las aalss sbul o3l mhaw 55, , byl 9,5
Sigoudly o) 5 9 Sigaadly azsy )b -Y-)

oS Cosl (b boliiog 2SIl slagge (oogilyS 92ly (ygedly
Jad yogee Sl j3 505 on 0l S Slg g 508 550 50
A s (cmngblising xSl slazge Gl el e S it
3350 Loy (5 4 el 25 sl JU
S8 4 ey 4 (ol 0gou 4 gl 9,55 ol SIS
35 oo DUk 3 s 51457 (695 A 55 9 358 o0 Loy el
il wals |, glalimdle LB i als (ol sLa uls b 4o
pU &l SIS g ot oS laggigd b asiles oo bapyge—adly
DS bl s Dl slegedly

Sladon 039> j0 oaud e SYlae slaswy ioli8l g, (V) JSKo 5o
el o o3l (i (oeans slagygendly & Lo ye 9 Sgendly
ol oy (eogre (gad, b DY lie olass 45 098 o odal i
S5 sba,lla jlaiws fpl a5l e ;o 45 (5, 5 005
1y 058> ol yo wliadod gl ) p3¥ 05Kl olo 0929 wlde

»
ISR-E-R. mgj/
L}

Aol fad
e

Ol 3Ll S92 5 32 mittee (102
VP e il /)00 ylack/aiutia Jlos AA



3295 (5,855 Dlalllas 13l slo Lo jo el oals aid 5 5 o o318
odds ploxil oy g 5l asws ol bgy o Joe Olalllae (piizman o
GOl e £55 cpl o a5 Bl o s sastie Sldlas ol
Toe Job 5l S ladga ojlusl g JoB LB (Sl Sl

.[/\]o)lo APES

S gasily sl 3l Y

Dlel 23 G I8 580 5 (S LSS 5w e lgrea )5
sloojy> 30 ed, iy 5l ()l )T 9 45 Cl i )3
FL a4 g, 059> aslllas 35 Bl (ST ple 5 (aio
55 Sy a5 51 3 sy o8 a5 Al Sigisd
Sl 5l (g )lo oy 2ol oS (5 ,5b S w5 (55 Al
Gloy5d ol 058 yamis Glac LB L Sleol clu 5 6l 05>
2 il o Shos uiilSe o wen ke (] o 0l sy
Js! Sl 4 conl das lo g D= cygandly 5l oosliiwl asly
S,y S el B ], S SauSTy a5l 518 gelal yo (65,
So9 goizme Syl sl 500,58 5005w, 50 Sige—y
G5 5 4 Do (nl oS G3L ) (et SR 0 lg oo
S50 Ogr—mYgie (sl Jol JuSomos aie Gl b5 (ol 5
Sl GG 3 S S 68l slal iy 0,5 o )8 oolai
Shlae oyl 3o d Cad 1) (6,95 S xSl 059> ylhiowe a5
Hlge Ban cpl a4 oliws b andl.cul 0dges jlgaal (5,95 plos
a5 bl 51 (SO diged (lareds og b A Glo sl aS o)1y 592
oS Cenl (pl WS (o0 axlge JSie b |) Soigadly sloy 5 018
PO 8 slp g aiS e )5 (5,8 S b e il ol e
OBl b a il (S5 SUl & ja0 4y a0l S5 28 g5 palioms e SO
&lp SIS o ges Lol Lol ol arils 092 o] (Joe (55lwooly
LQ_,T Ot a5 S o bl 1) glodes ML (S 2SI S o
o adlal 51 s ol sl o ailSa g 55 (5235 )18 550 cov
[a]asl o cslus

Sl Sigendly glaal Sl jo colatnl 090 slo,lisle 31 S
-8 kel asle (6,500 lagumawo aS c il - gle- 516
@ o ygo sl A (et 932 5 - Bile —gole Ao - 3mle
&3k ppamo ISl Sigandly (slo yizr g £95 nl il o ol
i et 5 Sla i g5 1S o pal5 anr Sy o, 55
Sl ISl jo el ol ools las (F) UKo jo g sl
ol> slo Lzl .o ul INPYINGAAS/INP & o &) s iusn
aiload LS 25 gold des 50 glie slaayy jlas 5.5 cegislsS
oglsS ol (sla Ll adlols 18 anail (pl o plgis |,
ooy S Sglie (65,0 BIE Ly ool dass wglize claay 5l as
DV Jas)ls oses 3 505 )30 ln |y o dame 25

Jb yiolia -\

Pl syl as g b oo asaF 5 w00l 4y JU pelie b ooll 3
ol assl ol 893 (g392g Ll 0 (pdolineg iSTI B laals
30,5 eSSl cu po Sl (wl 00,5 Jgere s | ‘>‘9f
ole dlge lee gz o 1) 555 0lge pl a5 Lie oyl b il Ly
L wilgs so LT oaums JuSid uabolineg Sl olge RCCEL JPP SN €Y
Bylaal plgm 0l eudais LSl 380 5 pabue g ) Swo
3 09l oolaiwl alizes slaaie; yo gl 5l conl oads s olge oy
bt Sl S il ol doyzge 1005 50 Ll alex
ool SIS L &dly j0 g A Sl 892 s Carnds 50 Blge cpl Lol

Gz Sledl cSle cum 055> (nl po Slidos 3l gl Lo )
L;lm)},,l (50— Jlglf L L.‘T?d‘—"" )l_..i‘.ljl Lg|)|.> ))J 4 Lo )'|
L il 3 oS o i 5 Sgih o) 5 Sps San
Ol sl (63l oS iz o aiud (o iwd j (5,8 O s
G105 B0n Ll osgei slml 1) (69,15 gaise (sloojem> j0 0,18
9 Sy Sl 50 sl as cwl cpl isy s gum
4 LR Oliass (gg—w 5 Croms 4535 4B [0 053 Sl
Aoy opl o owlal glaas i 5l (S 0sd oolainl w398
A G SO A (ool S il solrdas sopu—w ol
Slge (F 3988 o0 Sk, ST 5 00 barmee 285 (s e
SES o coblB cpla il o Lo 1) g5 o Shas (gl SIS coLil
S 3lgeizme Ol (uizmed g (29,5 90 Jobo pelas (bl
s eolaiul glp wusls Hlsicas 1) e 6ib slo ) o S0 2SI
6&0&4‘ ] eé; CJ.IGA 6)5) g_iuj).ug.” Lth W"‘_"MM ‘5)1 J.w.a
b b g Sbgaudly (50555 50 dlgal 3 5l eola il ales 5l 98
Sl 425 0L Sl sly5 5 (6598 slagsl 6l A s
Jdo gy go a5 c sl osgai il aie cplan |y ol X tagsy
oy sl o Jlaiml slas )5 (5 055 )0 (S
b od.l..‘:fl

G5 5 Sl sla e 1 ol se Sigely slo o se
(5,9 9 S ySd Zlgel ey oo HLaisl b as 0,8 colaiul glaisSay
Celog> plos—is o ly Zlsel 51 G o ools Jlamil jo IS
3105, Y aeizme slo o jo Sledol JLw)l cod )b aS 595 oo
59 00 aiSlw meizme sl (3l 9> Oyl b b sk
22y (5,95 gaiome sl I oo, a8 LS Sige—dly 059>
boe Gl sl cnl 5o g g JUEST Sy g 092
6&,&5& 6‘ﬁWJL>w=)QBOQLu 6L$!>)L.>L.~v)| ‘ri.\
oS jsblen Ll ol ol 00l pay (V) U5 50 o] (Sa sl
b Ign SO Sl g0 Y G g 38 Y g0 5l el jas i o ob |
6|)L> Js.o.’.n )9.104) 4.]994)40 \S.‘:‘).ASJ‘ ) el 00 J.A.i_mu U" ).»..c
sy haug aS aib oo (Sl CanSd o po 5 o5 Sl olals

Radiation
Lightline

vy ======

Y, |

i K

- Bale— 38 Hlal o (Sunsl sla ot g SuiledisY b

»
e 0

Ol Ll S3g yiSU g (32 (pmoitee (po2
AQ V¥ il /\00 yladh /i Jlos



.[\\]ayisse oduls

oaleS ol gyl le -Y-Y
Lo i ils (6,5 0 Slee bl (gl bl Sl 51 (SO
e Gl s 05 e el )b 55 ]y Ctte Shad e oS el o g
oy dasme sl aS oo lisle ales el cwlul Lisle olals
ol> | 6;@9.4‘95 ol> )LbLn 0l C).la.o s_i:.;}e_w)b 6l£b))aJ Be
2 ol i 551 st b Jor il ol S il 45 ogilsS
5 3l jgas Sl cols slajly o Lapys ,mSIl lgas 15 05l
Jlail 1 slaiges () JSo 50 .0 )lad 8925 (55,3l slosl i (Koo
DYoo samlie 1) (cogiilS ol> LS5 g (sols dass ools g0

Material 1

Material 2 Material 2

Conduction band =]

Bandgap

Valence band
58158 ola (55550 wily g jlAL G Siladh 5 guai F JSih
ol> & jg0 4 050 e (sl Jglaie slo bislw 5l (SO olgreay
aS 5 5 oL AlGaAS/GaAS/AIGaAS S 5 5l o)le— oo po—islsS
Lgsye 65,50 BB .aiS o oamlie (V) S jo 1y o Sslas
Al0.3Ga0.7As 4y by 5,0 B §1.42 eV og0> ;5 GaAs 4
5045 (55, sladlE OS] pl o ib 0 188V oo )85 5 loay
Gilho ol cd b g colan les (65, slajl o BT 2By
ol psislsS ol 4y ol las S o ol 1) (sl ol> () JSis

S ganadly 5 jEALl Y
DYIewl(d) Jss & )90 a0 g sl s oy 8550 550
WSl (N Jse> O jse 4 Glise slaayy culbrs

OIS sia oo glilgS ol i HBAL o SlEAs 5la Y Sldid ) Jgoa

Au Al0.3Ga0.7As | GaAs QW | Al0.3Ga0.7As Sio2

100nm 20nm e 20nm 100nm

i e i eyl Yo B Ve Jlengs ke LAl e
s 4 GaAS 5 Al0.3GA0.7AS wslite sl Y ) agislsS ol>
Sl oals JSis el VgV slacwls b

5 b S e oo JylS il 5t o
Uisu 90 Jeli a5 (V) adolre & jgody S o b i8S
oo A5y el 8 3 @b (25 o g Conl (oogpge g (i
Dgad gy ) LSl L8, (i oo Cald jo g 00l

N=n + ki QD]

S ganadhy 553l S ) (9 S G gSen g S0 g3 gead g Sullach 3 gl YIS
B Gole-5b juala b

) Ls’ﬁL“’ L_.: oslo LS; as L.SAli"‘b ¢_9|5 B ».\.’9_‘»6.0 aslw o|5.4
S sl gl a5 cul cpl aiile 09 o )SS gl iz a
Lazlse jol) > plss 4 avs oo JSis |y eoias ool
peas (F) Ui j0 an0 oo lis 055 51 uobliseg 2SIl zla—l
Ol |y posliss 9T 60 iz 1 Jb yielie Gl (95 ug S

255 o0 1,8 oolaiul 8,50 S5 593 3 lsicas S s o

P9l waesh (59 s Il yielie S 5 (o 9Su g jSae g g ¥ Yk

b oole 4l jsee 5l e 55— 5 JLS, 055 (0) SIS o
ol 0o o0l s Jb el G 51 jeae 5 o 0,5k 4
50 4zl B b elie )0 558 55 09 o0 0amliue a5 5o lan
).)C;«.MJ W) d)z.ua J?‘JWQMGAOA&L_‘MMQBA
Lo 43008 3,15 (95 5 Wb oe C8b b )3 oS (0lge ples
Ao mud 40 45 D9l oo B i ligTe (S i a5l pg
Ol 0si o onal o 5 (AI-0) JS—b )0 aS 0,5 13 pg
e o] Jdo 5 casl i BB Solu 4 Jol alaly lawgs 550
Jb el 4y Coie CeSl o o Losle S 5o 5l 50 a5 el
A S g dio s Glod 50 codld Al WS e Wled o0 055 5

(o)

= Cufio CuaSuli QA s L oule g () tdaass 90§ 0 jo 590 CanSli D JSub
138 L sl 50 53 e ol (0

»
. b Juad
Ve

Ol 3Ll S92 5 32 mittee (102
Vo liels /100 jlad/aiatia Jls 4+



ol fad
ele

JoSi5 lga 1 ytagilb Vo g ailSain (—agiilsS ol 1) )T ,agil
o 5 555 ot 3l 335 e oalie o5 5boclan 385 o
Obew (gim Sl (ool olal 51,5855 Jo (e )0 9 0392 To—s
9955 50 58 (s )5 Sigid gl 5 (il Cgls (o 45 (9l

e o K& 1) b yielie e Maol jo (025 4S5k len
o 00ld Lis Jg—unolS b oo (g e JliSlw (V) S o

180"

15 J0 I 0 W &

sl oaul sy he HLALL o)+ S

sload piiie 65 51 e il )Lasl (g aaylie (ol el o
o9l ol L b1y (1) S8 (oogilsS ol U el jlSLe
VO U5 o il e SS90 1 peiS (o0 aumlie (A) S Ly
Job (Jbelie Jlsle )5 a5 555 0 oamlive Wloads sy gl
AY) celonds Jaie YL sl oo Job Coow 4y 025 oo
i3 zee Job 5o 55 Sl Ged Geglb VYl 5o il
O9 (soslsS ol Sl s ea e (631 pl At Loy

V139,500 Y 1l 50 Jsa S VFY) ol U yiolie

S piSaaans ¥

sl ol ol e Siiga bl il allis ol 5o
5SS sl ) 58 gileygame U5 5 5y sl ol 4y az g
Swojo> joly gou o ogdll g Jsall slos )5 zo—0 Jo b
9 s.iuw){a LS‘LD)LOLMJ 6)934 ) R 009.0.3 él?o‘ iz
ol sob; coenl Ll —tos sleiolesl LS o LT (o 3lwans
ol sy slegdly pade Gl ) g laylal, Wiy o 15
a5 JomanalS 13810 5amo 18 Sty Lo o uils jlasl s
Sl gind ;08 Ldow slal5l g5 ol S5 58 Il Sl58le 5 S
Sgewdly sl )Ll aloz 51 il 31 los oS 059> y0 a8
G azg bl dlie pl j0 0,8 18 oolaswl 090 b JU yieline o
0,5 sl a5 ( Sige—dly (slo, 5 aey jo DY 1 LSS s
oS CA_—'*“ 03903 35 73 (5,5 @oiome Slilae 9 Syl 03> 50
RO Y IY | USSR VPR3 BV KV 1 5 R (g SWR R I I FUON =1
Lgasloy Jb el slo,balo ool 7 ke o Slos Wi 5l yige
250 3loderd JounalS 13800 5

Glisee xzlye sla s Sledbl gl og250 oY 3Lw Jos
Pl aS des co Hlid gl gy el ool sl ot Cowdas
Job STg5" o, mal38 Lo s 0gg (JU yislie LSl a5 col
bgiye 55l il (o0 il Lo jload piiie (ouils)) zoe
A L fizmen aila oo Sb (o )B jsboar by mae sk
Sl o sl a0l ;tiie o Job (agiilsS (plwoly slass
Crmd il a5 i b oS o g (2l 1 (65,01 Lol wile oo
Gl SIS e il S g lis | 4y SIS 5, e

Ol &Ll S iUl 5 2 (i (yo2xl
Q) VFrr (liels /106 jlach/atuia Jlo

Qnm/i

e

= Aly sGa, ;As

(sa)
4 nm

intrinsic < .. <+ GaAs 4 nm

4 nm

s Al ;Ga, ;As

=

o

[a0]

AlGaAs/GaAs/AlGaAs s gidl 53 oly HLidles jf Suiladds 4 guali - VJSid

e

Au

Aly sGag ; As
GaAs QW
Sio,

n

S gacdly Hjal HUA L A JSib

Au

Al, ;Ga, , As e
GaAs QW

$i0,

I fiali o 953155 ol iy S0 garadly 5l S8 A JSii

&=l VL salaly O g0ty CnSs g po (50,5 BLA (6
GaASs alaz 3 , 155 8,50 SlaS 5 5 S e Sledlbl il
B3 oo 518 Jde ;0 g 035l Cuwsay 1, SI02 4 Al0.3Ga0.7As
JU yelio (o0gileS ol Wiy Sigamdly )3 - V-Y

5 o5l ol sl oS 5 b selie la Sy 4 4z s b
() U5 & g0y ol sl sl o 4258 135 0 1 U alie
3ol iz egiilsS ol S sl oolaiul gl bl jo o il oo
oads oolaiwl po LS ;o eguilsS laols acgeze cpl 5l (golows
15 e LS ) U alie 5l Sy on SIS 40 45 (s sbas
oy eyl o U alie iU oaims LSt Lol ayly a8l
A e LS 50 ooliie &5 @ aS wiiwn 50 o (oogilsS ola
SIS oy a5 (MK aly i los o wiged loieds wilazs 5
Vo aS 00 pa—and yiegil Vo Y 0w bl (0 098 yegili Ve



Olwlyd a3LS = ol Sig 88U g G2 Crmmssigen (02l

Khorasan Iranian Association of Electrical and Electronics Engineers

6918 30 vyl B 13 g (ol I sl code (555 —0n

005 aSI\VAR Jow 10 30 pac gy (—odke 4 id srdllic

Cawl 0099 g0 sl ool yico Jllao (S8 g (oode gL 5o Oi

aolol o beaddgo Pl cely anf Q‘M.\J 9 u‘,.la.awl.\a

ML’ ob
obsol g ol sl b
S0 Slyg

Sgien (o9 ,8 olKils ¢ 2 15 ol Sl e 2SS

Sl gixio olRiils ¢ BB guml eyl 2S5 -Y

Sl simio olBils ¢ JL3l dazg 2S5 -Y

g (gwgd 8 olKils ¢ 2igigr 00l ST Lo juame 355 -F

Agin o9 ,8 oKLl ¢ uigigi ool ST Loyl 5580

Sl i ol ¢y e il Sgane ol 5S> -F

Sbary ol (uils &8 b s gobljann isu Lo, pSs-Y

Sgln gwgd,8 ol8iils ¢35 1ol 355 -A

Cao toolj )l Sl (e juaige -2

STyl axly codl of;T olEils ¢ AS55 3L dazes 2S5 -1+

dng | ato oKl £5 505 Sgrune iSS-1N

0950l axly oDl ol;T olSiils sz 15 g0 iS5V

Sl gixino olRls £yl )0 j93 (pn> Ao iSO -VY

s (w98 olKils (6155 (g92eiils ¢ s mupe uiige -V ¥

s (swgd,d oKl ¢ s oadl il s 5S5-10

g owgd,8 ol ¢ SU g JloS s S8 -VE

Ol B (gladlaie 5y S pb tgames bugo uiige -V

ol elatl a8 dige tgomaz Sl uaige —VA

ol el e digo ¢ Sl > augl> 25514

(©) L, plol (el iy ol8ils ¢ podas Sgome S8 -V

Ao oy, olKils (61,55 (gemeiils ¢ Jalig> Sz g uaige -Y )

Sl oS bt supite o) sibaas SO -TY

Sgen sy, oKl ¢ Jlog ) oizme S 5SS-YY

g (gwgd,8 olRils toslu slgz> 5S> -YF

Olel > lilaie 5y o8 b ¢ llae Ly 15 (35 eaige -0

Ao (swgd 8 olKiils ¢ o jlo 09SE 8IS 40 S8 -V F

ool sl adhain 3y CS 5 pade He §0lo e wdige YV

Agien (swgd,8 ol8iils (603 Bgdo sola 2S5 -YA

Sgden oy, oKzl tosl) ol dosee 2S5 - YA

ol ladlaie 5y eS8 ¢ ols ol dome ST

Syl olRisls tooljoye Lo 2S5 -YY

s sy 8 oKl ¢ g lac Lo, el 13S0 =YY

Sl o i 3,058 15 3 S (gl 5940 553 T

olulym elal 8 dngo t Sbowe blhas xS -YF

Ol elal 18 duige 5l IS Lo 5S> Y0

Ol gl dilate 5y &S piolals alsle S5 -7

g gy ,8 olBals g gale drw dozee s iSO VY

Sl gixio olKiils (595 po pila 353 -VA

olelp elatl a8 dngo oybdesDle sl 258 -1

Agin (g9 ,8 olEiils 69,000 dasee 2S5 -F-

Ao sy, olKizsls ¢ 2l e iome oo 1S -F

olol > (gl didbaie 5,0 &S 15 ¢(68 5 o Lo joas uiige —FY

ST oo ol ¢ 8265 punzee 255 -V

g sy ,8 ol8ils ¢ Dblis s dezee 350 -FF

g girio ol K25 (61,555 (5920l €59 15 i Lo i -FO

Ao (owgd 8 olKils ¢ S wle aligd 355 -FF

(©®) Lo, plol (Lol oy olSiS1s saiaiign 0,00 2S5 -FY

Ol > (gldlaie 3y &S b oly o el udige —FA

Oliows oKl ¢ gy e 3155 -F4

142 pr T T T T T T T
140 ¢ \
138 f/ %

\,
136 \,
134 ¢
132 / \
130 F y L

128} rd e

126 * Rk 4
124 + — ]
122+ ___..-—""'/ J
120 e . i i
820 B30 B40 850 860 870

output Energy(micro joule)

BE0 890 900 910 920 930 940
wavalength

YO Shgls 4240 1)) 4 T 90 Job un y3 (sl (55500 (Sade VY JSudi
o sistio Sl 4 sia il

// 3

3k '/" \\ 1
1ok TR ! ===t

output Energy(micro joule)
o
o

750 760 770 780 790 800 a0 820 830 840 &50
wavelength
YO Slgls (B0 sl da gge Jgb crn g (oudall (5500 (ke VY s
daly jlal o e guls

WWLBJ)C%J#5M|&|U'I ‘:0451 fsﬁld._g
w3 o0 plaBl vg: ) (o> IS 655 5l o i

e

[1] Smalley.J.S.T, Vallini.F, GU.Q, Fainman.Y, “Amplification and
Lasing of Plasmonic Modes”. Proceedings of the IEEE.Vol.
104, No. 12, pp. 1-12, 2016.

[2] Filmetrics, Online. www.Filmetrics.com , 2017.

[3] Young Joon Yoo, Sanghyun Ju, Sang Yoon Park, “Metama-
terial Absorber for Electromagnetic Waves in Periodic Water
Droplets”, www.nature.com, pp. 1-7, 2015.

[4] Yuchu He; George V. Eleftheriades, “Extreme-angle metama-
terial-based anti-reflection layer”, IEEE Microwave, pp. 1-6,
2017.

[5] Romain Fleury, Francesco Monticone, “Invisibility and Cloak-
ing: Origins, Present, and Future Perspectives”, American
Physical Society, pp. 037001-037020, 2015.

[6] Z. Jacob, J.-Y. Kim, G. V. Naik, A. Boltasseva, E. E. Nari-
manov, and V. M. Shalaev, “Engineering photonic density of
states using metamaterials”, www.springer.com, Appl. Phys,
pp. 215-218, 2010.

[7] Smalley.J.S.T, Vallini.F, GU.Q, Fainman.Y, “Amplification and
Lasing of Plasmonic Modes”. Proceedings of the IEEE.Vol.
104, No. 12, 2016.

[8] Alam.M.Z, Aitchison.J.S, Mojahedi.M, “A marriage of conve-
nience: Hybridization of surface Plasmon and dielectric wave-
guide modes”. onlinelibrary.wiley.com, Laser Photonics Rey,
vol. 8, No. 3, pp. 394-408, 2014.

[9] H.Ben salah. A.Hocini. M.N.Temmar. D.Khedrouche, “Design
of mid infrared high sensitive metal-insulator-metal plasmonic
sensor”, Chinese Volume 61, pp. 86-97, 2019.

[10] Mengyuan Zhang. Zhiguo Wang, “Analytical method for
metal-insulator-metal surface plasmon polaritons waveguide
networks”, Optics Express, Vol. 27, Issue 1, pp. 303-321, 2019.

[11] Mohammad Reza Ghasemi, Bayati, “Proposal for metal—in-
sulator—-metal plasmonic power splitter and demultiplexer suit-
able for implementation in optical switches”, IET Opotelectron,
pp. 1-7, 2021.

[12] Lokendra Singh.Guo Zhu.G.Mohan Kumar. D.Revathi.
Prakash Pareek , “Numerical simulation of all-optical logic
functions at micrometer scale by using plasmonic Metal-Insu-
lator-Metal (MIM) waveguides”, science direct , Optics Volume,
135, pp. 1-9, 2021.

[13] Shiva Khani.Mohammad Danaie. Pejman Rezaei, “Plas-
monic all-optical metal-insulator-metal switches based on sil-
ver nano-rods, comprehensive theoretical analysis and design
guidelines”, springer journal of volume 20, pp. 442457, 2021.

»
ISR-E-R. cm_;j/
L}

Aol fad
e

Ol 3Ll S92 5 32 mittee (102
VP + il /)00 jlack/piuta S QY



ol fad
ole

B aliie (SLOUS (2 > Siekeo =1 (559~

Oligs Lle ol /obsac ihiao xpubiis g 59155 B

Qbwl > ey jgol buugo

G0 3O Vo¥) g Vo¥e sla Jlu 55 ol piicio GLOOLS (31 5 aked 4 2310 (BRI 9 )by HLimiligh 5o
] s 03 591 4T Cdllao 31 0ligS oM S5 ol jod 4 LS y2 (ylgie 45 & yu8 Loy

POWER S
MODELING, COM
AND CON

D80 iy |y i Sl wlsn
4 5l g Wloa i j5,a oy Slge aST >
Sbez—iils lp Was —w o OLS S
oo daw 4 LSl ol onls b
MLM Oy940,0 5J9‘ g)“;u | OMM
WS LY Jad Jold o208 piw
ol Gy = slagig) el I St
o Sk gilwand s glk
Gl (oo g e 51,305 (55l0L
O399 ) ¢pgo Cound s gg.‘>55 JL»i»_u
Slaptars 5 9,55 (nle slaJos
BV sl b ol oS calas] s
wls cdl b Jow Solei e azwes
Slapins 1095w sbaiale 51,35
RUTRUR IPCEWORRY- S BV KV PSS
JrsS Jae g o)l g Sl 5590 (53l Joe
Py GBI e sl (s S8
L aS e WP LY sl fad Jol i
bty 5 g S lin 4y Sealiys
FACTS HVDC (slapis 4 lox|

»

Ol &Ll S iUl 5 2 (i (yo2xl
QY V¥ e (il /106 jlach/atudia o

JUAN A. MARTINEZWELAS GOl
Jii

Morteza Zare Oskouei

NEW TECHNBRO(

Pyt

Hassan Haes Al
Al

Behnam Mohammadi-vatlx POWER SYSTEM 0 Pi

Integratioﬁ

of Renewable
Energy Source:
Into the Power
Grid Through
PowerFactory

A PRACTICAI

WiLEs &) Springer

Laolis g0 -7
i ] 55585 g duilxo (g 3lwJoo —)-Y
ols5 3 Kilz gl g Yo ¥+ a5l ey

POWER SYSTEM
MODELING, COMPUTATION,
AND CONTROL

[V]es o8 pieasia J 535S g daalonn (s 5o QS Jsub

D8 S (gdi) )0 WA x> e

AND ANALY

'éb“ Wide Area

Power Systems
Stability,
Protection, and
Security

£ Springer

doado -

e Lo plisl Baal aJlis
5 edb e waz slacls gl
PRV L CRUIPRT P T S-S S
SJosliul Eals Coa a4y o8 > ol
asile calizee LYo 4y Ld clacsgu
ooy VT Lasl o Lo aslie Cysgamms
2 bgr o sl lSaly 5 )T aals (5l
Olze (55 @lie oo b lagl (o3l
Gloo S Sliaxs gl 39, Eobo 53>
Slegsge .l plxl Jb jo 0 leplye
g b SaST L adgr Gl b
Sjlue >3 daaS by w0aiSTy adg
556 e 5l e sla i)l s 5,
CateS liabl LB 55l Lo
SR odledy (Sl Coal g cblis g
laiz » ol 156 5 waz slags,gld
sleasis aile o908 lapinns Gz
3 WAMS 4 FACTS HVDC (aie—ign
«wsolatdl 5 (o pde cli 099 (eizen
(5550 a8 bgd e g LSl sy
Slios ladiee) (p Sdz § (Pt
...\J‘cd..i’;w)).g slols Slessge )|



5| et Lald 00 aw ] o4 S
6&03—“".2"“ (_g|).3_? ‘_g)l‘.\_lbv Slallas
Sl dw awg JBlas a5 el jLasl 3>
&8 Ll, ATPDraw.\ ol o..\...'l‘.»r:Lé.ﬂ
ol g Ly g ol! 6l (GUI) S8l S
‘_,’Juo‘ o;b)‘dfTPBlevdoj)s Lglbodos).:
S FeSge ke 5 A5 (il sl
231550 (g slwdnds zulil ey (gl 0aisle 5
Al i 5l aslgi e ATP ()8
Juj.a.: Ll ‘S.u)l.a.‘.u Jaw k_i.l 9 oo; oolawl
ol sl ad oS sl Koo slaaiis 4
)5 anaib oS 93 9 lgiee | S
a8 Sl (o (B 22 S9! b e
el olsiz g @08 slepingw jo
sloaiy o izl 5l o n e @
6 50 dxfllas 35 slasy L ATP a_y
2250 Tyd—ine (69,50 Olalllas LS )l
Awd (rwg £55 gl & Cvn fad
03,5 Hledl Lol saiungs o] LS o Ll
olS G ardllas ol Il ol 0550 g0 a5
5 LS Gl LS o oS a o sloal,
S 5 0dez bl (65 S pue

A oSl gl Suls 5l

b =iy o (5l gl plsol- F-Y
oyl s 13810 5 oS 4y ©yad A
Pl = (95—l £,1) (o 0 Yo¥+ (0

gl gaozo
OB din g Slidied el OLuS
a3l )LSs sla il 8500

Morteza Zare Oskouei
Behnam Mohammadi-Ivatloo

Integration—
of Renewable

Energy Sources
Into the Power
Grid Through
PowerFactory

@ Springer

asadi b adgasaad 5550 polie pldal lis F Jsd
[¥] cabibiuaas I la s Sas ds & yas

(b iAo p>S g o0 28 Glea b (5 5]
Srorebp sl gl L2k, sladae 5
S5 o ] 0000l oy Ao
0 03,31 ESS jlaul cll>  soges Jow
O)Lg).)gL_:.SO_‘:‘lfsv L_.aﬁ.)bw‘ |
slagplil g b3 59, sauole; slaJas
4,9 REG-ESS a,0bul G dadlie olpiinn
b Gl slahs) 2 38 o5 Lo el )l
0d—% Cusno (REG O|53 Geal..m 9
b8 e, Sl 0 J—ad ool
J9e8 S o 9925 (o0 13 0 |, ESS
el pslie sel 5 b 5l UC
Slp ool g5 90 & J—ad 0050 o0
S5 Q‘y’.c W) 6‘°)9° Lz OPF ali—s
giaelin Ghy, So g (S0 bl g,
Y b 0 el oo 0891 (ume A
ol 58 il (g5l gla s, «oLS
Gazg b cod b g5l oS o J—uS
el 5,8 pdas W ESS ¢S )i
Jilas 5 00 3,00 (AGC .« Jlielszca)
ol 485 )18 () 23550 Se (0l (£
aSo—b & o ESS a3 00l 4
L)"‘ | amwlof é))}; 4&»...: 9 JLA...)‘
Slp g SIS Glyed Wiy oo SIS
Sl g eSS OMpass )l gaeiile
)8 Gl 52l 5 S @ &S
Gytebp slalo )l g i s seaddle
SS b 5 3 8 )i
S5 e xS 5l sl po s 5 s 1T A ke s

I LY SEWSURY PR USU | EXEWSSVE B ¢
LI RIP R R RT R

TDITLD BY 1
JUAN A. MARTINEZVELASCON
)

TRANSIENT

ANALYSIS OF
POWER SYSTEMS

i

A PRACTICAL APPROACH

Pt
JECE PRESS WILEY

[1] €508 slapioasen 51,38 Calla oy 3 S ¥ JSai

WS o Jae Ao a5 0L 3 0y
o ly e Sy oz B
5 bl sla e -V sailos yais py LS
oo Elgl Jold ggito g sanie ()b
DS eoliiuls g0 13810 ) (6 )9l
e Bo0keslew ~Y (Cl MATLAB
colon Jolt o e 455 bty el
5 b (Solud el po o508 slaky
Ol Yol woas  (Sels colo oo
PSS Jolis 3l jlasly diges gy LSy
o..\.:.:SQ‘J.,.? HVDC Q?.:_«Jyjo.\d )_]J...S
& oo 00155 )y STATCOM Sl
olaws ud -F. 94,9 90 slylo ol o
wzlye Sloya 5 (8l slaslas) g3l
(PSR

Sl repe e 551 silowo 3 d-Y-¥
49315 150 i (3120l 2 g
92 Olgzm FeY

ENERGY STORAGE
FOR

AND

WILEY

Sl o 6l 638 S jlwe ydd Glis Y Jsub
[Y] @508 slapionsas 553 )40l 33 9
5 85l Silo B S 4 SUS ()
J S e o o sl s o @l 3k
)8 o Gyl 5 Sl
&S cl ol QLS Lol Gy ojls 0 o0
rdpanaes Oladgs il SRl L
pae S am Sl g9 cal (i
oo 5 s 4 lag)] (Foly 5 Conalad
5 033 (bl Gla e o lsasol
S ld SeS @ lgi oo 1) ali e oyl
&y ol v LS 55l 3l i3
do il (ol sl Sl il 5 035 a
N Jad o cl oS ) S egbge
sl )5 5 55,0 0 3S sloais sl
A jebay &yu 8 ot jo oyl
E9 dmw ¥ Jmad 5 cl oa i B yas
033 PHS ny (850 0y (5,008

4ol fuad
e

Ol 3Ll S92 5 32 mittee (102
Vo lieals /100 ladk/alitia Jls QF



ol fad
ele

S 5,5l g cblis (codwl-#-Y
P s TV w6l gy ol O a3
Pl ol — 3 38l0as 5 g0l —oglnll

Hassan Haes Alhelou
Almoataz Y. Abd
Pierluigi Siano Editors

Wide Area
Power Systems

Stability,
Protection, and
Security

ﬁ Springer

a5 b 5 SBla il GBS # S
[Plasey aaals &8

Sl g cbli> (g b p yiien QLS ol
JLEESTI VY VES RN Jp- S-S
Jad S g iy jo LS ol el
Sl oL Jad je ol sa il e
sla iy ol S gl ledde
Pt S 3 e 095 T a0 3 550
Jils a4y o —tmgy JolS 5oy
50 Oya8 gl s 3310, o dbogy
Noligh A5 pohe Cuow 4y 25 > >
e sla 155 s 4 g aien
Y 3585 gl (55 ksl Dl Las
WS o pdars |y pliness syl
9 plgise |y pdsasazs 65, wle o
o plES 0 S B ATdgd &y odes
&l sl p e G, eile
axle gl (e mdinans 65
«SSlgend oy 5 gola oo,y
WJrS syl Gln ) gaas blwe as
A g D8 L;me Coial g cbila>
il 85l e iz iyl 0 092
S aimd e a5 Dby ) el JS
D3l go oz | i Cutal g (5 l0ky
YL ol cxnls o5 5 ek 4y
dapl adss g5 oty pdaaos wlis
;s g olg Jobs pas Giolbl 4y ;e
S5 Sl e o 353 I ooy
S oS el | i (IS Sl 5
odbae oy sleasly il s

»

Ol &Ll S iUl 5 2 (i (yo2xl
40 V¥ o (liels /106 ylach/atuia Yo

6219520 2029 7IUT (6 o> gl g ygLiS-0-Y
Salazrlgh Fo¥o ;ST 8 (5Lopsimuas

o)l sy 5 550 piyssans ale 9 G
ootl il Sl J58le 5 S 4y

SWg0,lg0l— STl (pazmiy — Sl

: N
NEW TECHNGLOGIES FOR

POWER SYSTEM OPERATION

AND ANALYSIS
l%l

" muun.
‘\-NIA:GU (GITAN
YINGCHEN ZHAN
EDUARD'MULJAD

50T (515 waaa slags, 9l Qs B Jsik
[0] @ ya8 (slaaicwc (5,08 30 43 9

SrSs (6lge i 0 OIS ol
oS el Olagon 5 OV e Sagas
9 Slegdge 0)lyd (293 Sl LS,
D8 i Slidod oz gladie;
25 el Jold aods by ol
Jad o g sl (Jad Sy (b plaS 2)
Ll 03,55k (P | abg o £9ge

5 0l e o e las
ol sl oo -Y . olIS 38,0 -)
35 3 JED! gl o 5y e
Ml g mdysas gl il plsal ¥
Silmtinge 5 S5 it 55100 00
drwgl g Oy —F Lol b guleo
2 B s—B9,803,5 9 (s—hg dedes il
9 D)l -0 eadj5 (5551 e A
Jelodion o5 g 00 S g slailaie 20l
CrSoiail il gyl
4ot Slkes lajlnl -7l yg5l89 Son
s S (D)) ol Ay
Ce—ile (655 0L s 1,5 g Laaol -V
g DB Slapis (gl 8,y
5 5ne Lol &8 piaas 85 Shas -A
S = R eml (See Sl laass
5,509y 155l Slpian ;3 055 ange
5 bapletdlw «0)ud - v 5050l Culs
6)“3)?")@. oldee ol L_S‘Lb‘\.i{._i:ﬂ[u

o o jisn o v Slall 4y LS
Ee G A ol ¢y e ls g
JJWS ‘LS)‘%:“’)Q-.‘ 56)LMJJQ.A ‘5‘)1 éAl}
Sy Gla il 4 i3I (eizren
Al mlie ja> 0§y lbaSd
Cabluzns jepiin g ded ;a8 l38le 3 SeS
iy 45 (5,15l Q‘B‘-“‘-.‘ as ;))"b)_gf‘f
Qo> 6[.@0[59]44 wa.) ML 6‘)4 ‘LQ)}MS
su.al » 05)1_9 R— )L..:é)}a )‘)S‘la).a L)—"
Gy a8 0, Slos glad,> sladie) g
Sy 1y (855 p R o g lie) g )
Al losle Jad can o QLS plaes o
L o)l oo 2 3l slos S il
4 payna Gy slaptaew Slalllas )
Sleldl Y Jad o oo ol o5 7
Sl 00 jattine (55, i dagass
pdsdass (65, mle 5l el oolaiul
Y Sl Y Jad o cuload Bae
Vo d—ad o cwl sl 5 dle 5 o
9,y940,0 Lrwl.w‘ (SLQ‘JA.\”)HO 9 oS
2daas 65 gl g5lw o 8920
3 eolazwll @508 sl pis gzl 0
0)‘5A f LJ“AB )d u_m| o od)ji )‘)_‘3‘19).1
Jad el oaBosls i gy coalS
gyl —0U gl (S S sla il 4 0
A0 pdsasasd 65,1 anline o ,Slas
Jad ol aizls 308 sl S
S asls gaulneg (o) p 4 02 F
S5l gl jg—mam o bl LB
L;Lm/.:.ol)tg: Y ad o .o)'le)iu’_a JERERVRE
J—aie S plgeid slopi s o8
a8 518 ey 20550 (Bly Al 4y
Ohle e 0 e lo yo (5 lwiige
GQIM u?)l.’> ‘u—"f aj)l_c ML«
aS oilw o 0B ) o Kiis (LS oyl
I bls god90 4 (53901095 3 )b
Glroy50 10 s ;05 (Gl uiren O S
el cdld Aoy (oSS O azd



2oy olames ol e J 7S s o o
D10 518 Gl ol Sladi fles

Lol oo
1.HVDC:High Voltage Direct Current
2. FACTS:Flexible Alternating Current

Transmission System
3.WAMS:Wide Area Management Sys-
tem
4.PSS :Power System Stabilizer
5.STATCOM:Static Synchronous Com-
pensator
6.PHS:Pumped Hydroelectric Storage
7.ESS:Energy Storage System
8.REG:Renewable Energy Generation
9. UC:Unit Commitment
10.0OPF:Optimal Power Flow
11. ATP :Alternative Transient Program
12.AGC :Automatic Generation Control
13. PMUS :Phasor Measurement Unit
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