)

SIS,

So98 5 lidal a ple 5y

(oo 5,53 3)

koSS X 0498

(5559 9 Wi 5f (guilid ,15)

e )90l (550 ptali g st gk daalay Gractudh § g g dualin b gicis

WP £ 905,900 g Bilidins agte ol




: a1l aail el qusy

32 i (559 g ol g ki 1T} | lanSl Mo 0 590 pew 3 L 39

Bt e oen0dd e ptesin 3§ 53815 98
A B crniige it

(553 9wt il IS ) daosS Chguand 10 40

‘l‘:".illu“u‘:JE}ujﬁ‘f';'y'ﬂ‘M;a‘JJmeﬁﬁsjlfLf"‘".-"""—‘l':'_):"ﬂ""fs';\-l"tJJ‘"‘q‘“‘!?"C.'E"‘:"-E‘Jw‘”jd‘A:‘hJJ*Lle:u::}J‘iﬁafJuuﬁ'ﬁlJﬁ

WA gl et L B psie I (5,0
a L{.i‘s.n:-ﬂ.! ﬂ._lE ‘_;l_:,._p l'1_-.2_“.n.n.'; 'E_.JB_',J j‘].:\_‘nu_fléal I'I.:u.'.':_; iﬁJﬁdJJ—nﬂ_ﬂ Lrn.utl.n.‘«-_;is L‘J:l.& L.'Lljl-_l.-.n:;] B3y B L‘ﬁ:;L_l - ﬁ.lh# of a3y

stned 2 3 i gla 1y 05 ciluododn 45 5028 e by et mlow e

gl a ol 55 900 g lidad p gl m oy S a3 €8 e 55 peT Shoin Sa g LpalEats (Bl

SO E S R B . P W VPSP - SO UL YPOUR -, 1 S0 O VRO - JPEL - X S PSCN [RRRURPR I L PP T
il agenn 9 Elphia = G pedipe sl )l BB 0 g sl a3Sala AT SO0 ] ik 1o 8000 aliye ol oF Dol
et 3 e o Ky T G i gl RIS AV T £ e e 80 pal (B AE 5 e0g taline gt s Sadia y talia

whe slogath dda Dpe g 9 080 5 St g pima D B G i gl bS8 YOI ITE 2 o505 waline e gy g8 ala S e

wrtigel sy walip Mo gl ah Gudn fpregs g 0 S g cpene JAE — G i sl ol SONENS £ e b el g0 alin
$ YT e o) gal g, b e (ghs ph bode Saaps 330y i 0 cageme Sbplie— Fus pratige wab ] alBl L VIV £y
cub 31 aS Pl gatils (gl 5 Sl 33 VTIVEINY e e G35l 00 b obpaed fuls i o 3 00 5 Stz g oo B pentis (53500
L S I S REPE LY P PRI P
Jopsd dobio o B oluadilont fad aus o S gl Gl g 580 g od0b ot SIS Ao s Maena o) 00 aadd g S50 o el AW ke
a g R Mo agal Slis b 5 LAl 4 el el (5 e pgs o o
asgo sk g Kb sl e ead 3 WA £ e e b pel itk sl e dla aatit y oy ot §oalea 5T

TjﬂwmeiuﬁdJmJ'meEJM&M

reasiga 9 b 09 8 5 gun 51 45 B (i iad; 15,353 9 3uf ) pualdat IS ) o LuaS EManma ol 6 03 1 abipa )

.yJﬁMQGLJT@FIH-JEﬂMJM e 35 0ok 16 3 yals g (g)y ad

mig;_,S.-:,hm_,l:a.-gi 3o Sl =IJ.?|4_1.,.|.EJm&amqﬁyﬁt__._,u:,tuu#@t.r

Pl plo 43 o plla

ob el (5 el ya 5l ek paaa

L hee




g .313_;;
be 2B g e ST SDleaad clheyys N7 Sladis
ol gF | a8 280 | T Solaachly,
L LBk g
1] (el )
W £ 6 g s Jobe
i L 3 e shade s Al
i Al Jal
2 Ayl it 7 0383 Al
1 K% + ENEp N
15 4 Ky KN 3 e f 5
w Flzsa 480 g B lngzmm b S
" T Jy CEEE Y
" e A bt o plf S0 S b E
L (s N 57 e s e g g5 el A0S
AT SRR e P S I ). o
L4 S J5 2 E
L Fa 3 s Sl 20§
% i il gl 2l E
o PESSLY [ Y 5
A IPFLPTY WA IR FEVRE T o
™ NP NI S
™ s
L aaliislile
S 3 agad | S wrbasicn
™ LTI
w iy » fE
re s 2y
v pllas .,Ig-h 133 b
rF POTRI S
B WS WO TN L IS
ro Aoy oot da e
S 8013 il dom i ase
L . Wy SN s E
L T - Copds ub 5
st 458031803118 4 R 0 s daE aE
L SO LT W EE .




hid
i)
A
4
B
3
&Y
ar
oF
oo

&

a%

LS|
1

i

tad
Fh
L
W
¥4

¥y

¥

¥F

WA

¥

Al
AY
AY

A¥

oA by
(CMOE) L g ghasila

LLJH&@:}?'ML—GJ}ﬁJﬁJﬁ

wt ety A e pola L

i s i gt glde
(A/D DAY i ez 5lag A

3y pazzm e gl

YHDL

Ll e
F 33 oy peis cgla e

2 ey A

EMOS i 2 | e posans cShn sl-Le

I-"i__;',!{hh [y oim ghaa

oztly b paten cstashie

e sle AL

A e gl gl Aa

R I PO

Uk__,[,._;ﬁh.d,ljh;-il...l_;_,_,l‘.ljg_u::

L graPEA]

s S

g el gl

wabi g

iy S50 g

PO AL

L:L-JH' wstan gl y algn u.:l:_l..n;l-....-' -
Io TP SIS

by e S 00

et 3pF sl A0 o8 ot

0t JErons 3 260y 2S00

q.':s_,,L:; |.J..'—_§1.1_,{ X

Loy glnglae

saka JLz ,-5!.--\;._."-

| ABICUFPGA shajlae

= JLUp e Ly

FPRPIN LTy o3 T

el P e 3 i

Wy U shLien Lo shaps e

‘:"I‘i';ﬁ"-“r‘—-_—-
Jl'—_'e-_-_] LsLIJL'LI e S T L]

bl pds slnp e 2t

...... ELIYE ) 5""(‘:"2" j' I.EJI-")*_"J-H




A w5 A gln e gl 6
A# w5 g
Y Sl st i Sy S liliee
A S AA 5 bagle 5 sl
M PPN
A s ———————————————————————— n:.-_,-_!il_;lpr'_.:-_,;l).f.:h'l.rdu_j_ﬂ
A PR P TNCE Ry
ar b P 5
ar Aol landl gz Gy - JUEA (glapr -
¥ Y et oSk
W@ e I8 St
Ll Sa i g JE s ki
ay Vb iy 250
“ K e
1 ¥ioapdi by 500
1ee Apdonn whjal ala gy
1y R LT S [
L S N
r LS S e et 28
|13 - Sl By S gl e ] e
LALEE ok sy SN glad e DS 5 st g
[ g— VI < PR A
VY i B3 Sl T i bep 1 gl
VoA e L FE PP TSR LN
LA it a5 il
e oS BN 5 A e 2 taik s
" o5 N (53,1 s
LAl e i PN gt e
ne 3 Ak
ViE - Wdlyr 5y g lagien 51y
LRI T T
Vs 3 e
wy Wiy p B il (ol e
VA Skt il slapimn 1
11} I LR PR T L S
m S A b il ey
1 PR LT
e Loy 5ol p 4 17 gyl
e S PRVIT PP
¥ FIYUNCE QS ST
.. e S e




LLid JE 3 Jam o il S y goa e 2S5
T ks S SN e )i
TA g o i cha i Ty e g 06500 00 g
s S I dgle g o Gl e
. Ao J S
i # e i ] 28
La] o A
" g gk 1
Wt a3 il
1ra pimm bt
g3 e hey =5
Y = 7 gt
WA i Feda i 3 ghapta
LA Lt oy Jorsd 1d 257 5 el opha g
'E. L
¥y N R
¥y RO Py
i Ey JS
1EE i O gl e e
188 habad sl 3 RS
TPy e ik LS
1A w5 pall g eaha
1Y P 20 sl
- palie JnE
-1 Fy e
101 e J i E
A NPy LY,
DT o et o818 118 811 5511 8 11 1 1 1 1 2 3 Ak (lnpzmn
O, st JEE
S e gLl ) i
BBY v st st st A e i e e e ) T 5 hann
1A e 3 e e el g
Wl g Laprs Lty
s DN s up i
1 {.-: @ )— qi)—-a— Copnlah e 3 Sy ot g
¥ \ “}‘u; J o E e
1o NP L. ar Shanb 2
1FF — _ 1Y gt
s OIS TN TR
FY oo o oy gl
N ot om0 bt RO 811181141 R LA 10 BB 00 LB L8131 k0 w2y L Lbaay S0




¥ - JL LR I A

¥y Yosns

W L]

Wy rebaay S0 s gade gla 2y s

¥y . s Jhod gha gl m

Y : LR IR ST

Wo g Sy

vy ety S 5 g 8 (sleabla

Wy Sy 5 e

¥4, BYER UL S

¥4 Farl7igpsh

Y- ol s sielb o2t

1A by A e e ygle 2y

VAT Ayl

AT Lt ghle gl

we e

1AG " : ; T

AP 15 g ik prlien U"l"‘f'_—-"

\AY i3

LAA w4 a3t g

1A : e AT

L N1 T s

LI _ S g

b4 e gt $51 85 LRSS

Mr e B 85

1f ; W e

14 a5 b Bl

LT Lt S el s

Y T e

(A - rr——= il 4g

144 : o (sl Ua
Tau ol ploan bty o g
Yer oty Jeme SR 20y
T

T

T.F

18 NS PN FLgPyth gity
o o h ittt 1L L8 LA LA LLALLA 1AL L01 FLR LA L0 0SB L1 LA RIY RREEPLARRESLRLILE 1000 s st P OIS, [ R
ettt 1t 14 L 81 LALASEL 1144 10451 L4 L5 L0 484418 R R 101 AR AR P2 LA, VT
Teh S e,

T4 A b




i 1l 8T 507
™ oot 3 gt A
(AL w3 il e D s
Ty L 15255
nr B [
Tia S gl g ] gl
1P Sl Apale ot
Ty &S,
Tia J.F_lﬁ:j-.: iy
ALY PLULRCIN
15 Sl g 0
™m 58
Y St Sy
" s dSE g b ke 18y
¥ Bphl | padnti slegt
e ity 5 F aetE glaiSt
e . At e
Ty £2 g o s i,
T i g 52 ST
T, Elailny dom ST
™. 45::.!- I,_4;an-li.h:.:f,-._,f:ll
Lig] ki sladl 5l b
e St i mali
e Bt 3 Slae b ol ceibed e
3 i
1 w2 ol
BT ot 0 1t 0L 15 0l 3184 o Rt AL A A1 L 11128 R 1 o p e it




& wlasue
(oSS OHwar o 599




pou g Gy T il

3 suctign , LnT S¥ad (Slse)ga IS Olaskie

LT
H g melin 5 el g g e ks L 3 eTry il 2 el g gle B3R a0 g e A2
(4 3 T g IS5 Bk 3o pr ST 1) ontm § e oa pf glond 0 b Sialen D Caeliae
268 o Lo oy S 3 g SAISUT 5 130 e gl 3 Sl gIaC 3 1 gllas wakizad
ey B bt g G e 325 5058 AN el 55 gk 5
egoladl oyl plgr B Uyl e o glaaibp gr ehig 4y oM COEY (G550 G e Gl S
e e R R O . e N UL SR
e gy ot it oV ghe Jle 3 8 2 pg o0 el ol 5 p e iglhanliy a (Sl g gl g el DL
220 S ar Fiaa 0T QR @ g (650l Al glane 4y iy Shral 3 il a1 e 2 ik
EYC TS PRy LY, [ uLURLIR P FPISTUR PRV E P (WL SN PO A SPE RS
el AWl CPMED Sy O 1S S s g SOl (G e DS e 3 sl i e ks
150 05 Ansg gl e iV g3 el e ol Gaad g assd e DI el a4 T s Dyl
SB[\ P = S B PP TS FYRRRY P S L PN T IS RN A | PO JE W ST 1 B PELF T =
~ gt ltien gl 53 55T Y lee salizad  enlia (g )y 0l a3 02D A S e cndyl
a5k
b p Y e} D05 al 3 4 doebly y Jlama dightst 4 JSET L 1650 sl o (gl g5 miipn 3 3 03 8
(AN s A € g 15 (glanli s b 53 i Sy pod S g ilige 5 gl S5l ae o A
dgas [y tacipe b 12 a0 i {6 500 g it 2 pblie) B ST D a5 pemn el g S
! ST At 5o laolBltils Lol ek Cplen p 8T e g malaT ot D il e ks
L LT ot BLI N 5 oo 3 s 3. Goiond 5o ool o GRS 10 22 g 2 0 ey 00
qb;aﬁh1&;;ﬁﬁ:mﬁw‘;iﬁa u:-)f:";_,_fl:iq,rlr-jich.-;ﬂj?hqu:_l_;n: I RER lp-ﬁ,i;'l;
jhtc—-ﬂllbﬁg.:l..lﬁv&mjl OF B S 5y s als Fe Ol A5 g 257 OBy DU e laslaned el
RCR VIV 5 P VTS YA PEANY JE R PRSI gt I PRERI SIS P T 30
a1 g e Glmaab ST 0 5 0k G pedipe 423 JeaS0 ST a8 L
e nde2 (5 5hon o AT OT 3 g jkie slae ety 3lge S35 i 0t (6 Riis Guaed Je 2T
RS- SR B L L P WIS PEY ]I Cﬂ_’Llﬁ!.:MCJﬂ__ﬂ:ﬁ AR L. T N -J.:S'i.'l'
C_Jni._;: L;HJME1;MJJJ3§:EL‘JJ:S':”J: 33 ‘_,:J_[jf.__,u_,‘,;,_jji.u,. 1y 345 o b5l
RS L I 3




= wlasiw
u\—;u' wl.u"b,l! 0499




s 3 | il 3157 2 580

Dbl § w8
Shsda S B ama e Glided wali g 5 B8 3 Gl S m B petige byl el 55T o) 0
D35 eaky g b 0ly pde gty 3 SR L A0E ST G Gl tlla Do eysa [ Sl
Sl ey 2 el 1255 SN gla aabd Sy 53 Sil g g e CS L y 2 b g b

Bl 5 p25 s mhane otins ol 5D 3 a5l 155Ky (50 30

tplilel g s |
SWately glided (5710 50 a0 L tast b 55T o ke WOl a0 90 b OB T il
Akl Sl iz ;_3;_;.! g i J.AT_}_” ‘-FLF L:E-J da.ﬂ JJJ Lol 1 ,_r;J.'JJ.? L gl

:plﬁﬁdﬁb_gnﬂadab iy
_,:-L:Lj :_,5- Lsi'l.i:i:-d_,u.-l].\_}ls*crj.ﬁr L;JLIT hfghﬁh&_’ g L.llLu-s._-_.rT CyyL ﬁ.ﬂ' .J_,b J.;LJ.:-

;1‘5'-“-*13._',-:-.'7 VPP ST EI L Y I L TR, P A TR PR LI Ji.u.....'..i‘l'_,:.l:ﬂ_,;u.a L-iaa rhpii Jleast

Lth.l ..L--lj.ﬁ_jm‘:? den.:lJ.l ;.r-*..i"': opnd todely = JL_.;.:J ._:Tu.ﬁ)_,.-T ru&; J_’.;ﬁnhr:u;ufm
JEV PRI PR PPN - SV PRI L R N ES

Tt P A g Glade-Ty o £
2} e SR g e g3 S TT B kg A O ey gladely 5 alaa

Ay P o i
sty F RS QU
NEAPRL ST
TR PR TR SR ERS JERRLR SRR SO R I i, [ L P LS b PSR . o
As-by ¥ Jlea
doly P el
|y YY o

1Y




o raps—-F
CL"“J"‘B‘T“J ﬂ.‘aT Jalaa LL} el adwla | g3 i23a3 ;,.._' L& yemita -Li._.l')_,...a_;.'l t.j_,.i .iﬂ_,.&xn_}'jul'-
“fLgJ""uLfﬂJ:?LJ‘JJ:Lng"mJ'ﬁ!IJL‘;T"T nﬁ&'.b-hdﬁ'.:hﬁi{aﬁhﬁwwhuau)w

.J_,;U-idlniﬁ-ﬁh

Pty 0

L g B e IS (ghnajp3 Y-8

. RPN TP TRV T TR TIPRIN -1 PSPPSR N ISPV FURESPYP R ISP I g
3 ke 3 ST g Smes B ki W8 ol § s e ip
Ay B g L ok s ot e 55 50T 4 by e cdislad S8, 8T 3 il e il e

D3350 2pa)) Y-8
samaid 333 SOLS G AT o Jam B ot ol 5l a3 SV o5 gl 63050 e
azila 5T 53 Codh g S8 kil dod o 2587 glae s 53 (58 s el el 50, S ay e £ E

i L5 o n:.-lLuwj.ﬁ_, lﬂn@:ﬁh =T L..L,..,s-cl: uh_.ﬂi J,.:L- 24 ._l:'_r'.""l .J.J..:rk.[

:u‘.:lg-_;ls-'-;}h__j—v—ﬂ
I.JgLu aalazal f}lu DTuAlt-l'_"_,;- JI L;J_N_{ .Lrl_,:a J:ubl.\i.ﬂrﬁfnru.-lﬁf_ﬂp- .'_'llfj&g.ihu.:l;.‘.-‘i_

,J:Jf‘}:n:tga_’_;} C}roil:wa_wius:uhl-Suf_lmj:nﬁ-JLgJJﬂ

orde 3 b e F0
FRTLY Y] ;}_,AJT ‘-:’L‘;u‘""uib!,! L.S"'J"F-’ th_.n:bu' '_;_.1_,..... JL'...'..-I Lb..l}...d l__.JJI;'Jl.?" 3 i.u.:-j_’.nT n_j)f

-:,:FL"'q;‘\_)-‘g":"L};‘.E’C‘_':'."_.r'*':“JJ-‘"'!-"’JJ}alslhjhuﬂlﬁgslj:;‘:ﬂ)lﬁ.}:dJJBH‘;#Juﬂi‘“h

kL




dols o
4_5,1 @wu,b‘ D)’é

¥




g 55 gaioe sl s i )
Sy ess sl

r uLeré L;h-lj‘-j-il‘l:ﬂ-'l-ﬂ L{JJL"i_, \-';JF Y

e N el bl sl b s g0 witid bl i g ( z

[ (REIC) oty o g gtastia | Y
r ml}t.’lﬁ#c‘:@-dhjw Y
r (A/D YA pazos aals glaits [ ¥
r S fazima le ]k F

¥ Bl g | Y
* Err el paima glajia | ¥
* IR N
r (CMOS} i 2y ot puisnas cslajhle | 2
v FOPIOE
r Ol OlyF patms glaghla | ¥
r prime S | A
r Lol o sl ghie L]
5 sbhedl ol maig eags |
1 e 38T | 1Y
r spyeela | OOY
r apgeta | Y
F ot g s b S Cdheant by b2 N pmmdd ipgn | OF
# TR e T NPV R ELOER PSRN BT

I




g 501 6 3 %o sliro 1381 20 8 (¥
o 23 ()

r Bl o g0 b5 |

T HLJ?T;JLBlJIjHCﬂ;L—LIQJJHJ‘_;J}S T

a3 b ety okedl alply wpgs ga clinsh L bzl caand | ep33 4 T

Y W pazms glajlas ¥
r (CMOS), s paims shaste | F

¥ wF At b
r gWegd | Y
r NI L B
r S ;| F
r Ky lan 53 g shyn Ldminza | 8
v bty gy Sop S|P
r FEPLIN A SO T N B
¢ Uy slaa il et | A
5 bl Mt saaind gy [ B
- i LG [ 1
iy spalaha | 1Y
¥ npymaba [ AY
# PR S PR N - JLT IPSE. § T S, Speen Syl B |
# e 150 el S BB Yy AN e ST hined 3 g | VF

L]




Wi Subg R slapen it (T
Li“):’!":_r".”‘: {LJI-H

r O R Bl
r (DSPjtins JSC- i, | Y

v 6 > oKis K |
I3 ‘.:ir.-ﬂ "J'-'ji':ﬂ. .j‘l-" Y

oread gl pilecady aled bt w e g walsan :L;:Eﬁ|umwj_;#<£

{(VLSI l.'l_;ﬁ ul:irc:gnnﬁh_ﬂ.h Y
bty ctagda | ¥

sals JE glaasis | T

| | %] =

ASICFPGA slajia | ¥

' = N P LT U R
T S 3 sl ghe K50, | ¥
r wtl o g omts |
r VHDL | ¥
v Yo T L elaijla g Ao L;L.T,_-___J A
¥ azdgl ._gL-T.'___.- ¥
¥ Y P P WS WP U B
i skiladly bl pamid s | A
v i ot iT | 4
T Y Y
v shglale | M
# PSES I G PO TP T IC-CRLR. WS S FRTTIN . SRSt PP L
4 hﬁ“dkjuuxc:‘ft_ﬂmhn&h NPT WA+ U, ISR Sy B |

W




o B glpia 0 ¥ (F

L.I“J"‘rjl LJ“J:T:IjﬁJT'- LJ'--’J: [\_‘Jl'-“

ST

¥ Wyl gl el 2 \
v Dol gl s | Y

o3t M Sty st st ey pa o G aeaied e pa (7

e HEES Lol . L A -"il"- TR
v P N e Y s 2l I

SIS A g | X

oyl ‘-51""?:‘1“" ack 2o 2 beli r

ik lghile g i | F

| F|

T PRSP TR Yo IO W L MO PR P PSP PP PSR E - 1 I R e LS

e %
v RAN P PHCRIEPITS L Ch | R TIVE I
v PR BT RC TS TP
” L 1 ¥
r Aty esllendl e Bl oo Sl glagn o | D
¥ LAUPEEIPTWEIPPUAPIINY I o
v Oyt JAS dpel |V
Y R e e e
¥ oBLeBly el maid aygx | 4
- et MR T Y
* ppeala |
* ihataba | AT
F L ety gl Lol Cileand bl aods e [T
F Bl o S R T L B

YA




AN gl cpile ¢ o gl g S Y (D
TS B S L S PRTY S

r D rui.__,ﬂmh&_:.l.. \

r ¥ oS S 55 el Jld | Y
¥ e Sy S0
P et 33 (o

r LIPETIC WP 4 I
r o AN gl e e g5 | Y

‘_‘,._,:_,Lp'-j1'l...;n1_,.:li-_-1.-'|.¢;.":J;ajagudb:mﬁcilwa.ﬁq: WeLRLE ( z

!

el b [N

v uﬁuﬁﬂ ,.5

T LISPECC S L) I
v Agdoa ol et sl gy L

¥ e AN e e S|

3 - PPN R o B
¥ Sy Al sladda e Y
v PN L P < N P VIR I g D PPN
r O ST P PP 1
¥ I T Ll
™ emiaid LT | Y
v shalla | A
T o5 § eembin 4
# [PV Y PSS IR KU S R G [ e ST IR T
¢ e 5 gl g .-__.S'-f_al.mu,.ﬁ;:u,,._mug.is.w.ﬁh: PTRTH R L

14




W 5 Slbpiea o i g 530 el g il 8 ( F

PEL NTE o T L

T

v SNl b

r VoS S ) e s | Y

r u:ﬂ#-f.;é.};gﬂ 4
unl_}lludqﬁ-?w_,_;.:fu.:;

v i gt S e y sl | Y
v e AN g5 elan i Lkl S | Y

o3 M el ol S g g3 il L T i g3

i glags,A |
v e BB et g Y
Ls e AN e At | ¥
¥ SN g8 Gt i | F

v ilpejrygmpieejuy | ¥
r Dophi gl s bl L e r
r Sl ke | F
¥ Sty 3 et e | B
v Sty g e Glhpiimr el | P
# sty bml el pyps | ¥
=i il $8 LT | A
i spapdale | &
¥ ahgiwmle | 4e
5 L bl glaanty e bade Sl aas b Ll paaty s [ )
$

e gty €S P o2 e S DMt a3 g3 | MY

¥




B g o B ) sladitelus gt o (¥

vl T

r S S gl tte | ¥

r Y5 S 85 0 St s | Y

v wta g g e gal ey |
. 3 A uE My Sk \
P

Cread gl JHlecady sl sl J.!u._,:-_p..:.lh‘-:;l:hstud1 pgnEa | 313 { s

T Yo ydi Sy S0 [ )

-

L5l ok S u;i.n[..._...-‘ . ¥

bag 3 skt y srdad Ek-' ¥

PSS e Uy 1 | F

| 3

r ' g S e oSis | )
i s A s b | Y
T A Ji g a3 LS e oSGy S| T
L VLolg S A0 sldha | F
T Jos o Gl D b s g ey | 2
v A By Ol Ly e | F
# akilodt il aeid .y | ¥
r g labe | A
v sy laba |4
¥ a2t 8 pbnacs s ol JaST o amd b P28 aand agua | b

Th




B i AS ) I 0505 { B g s il o ) ol (gt d il sl LS b 01 i 10 gited
a3 it | ol CA‘L_L whis! 3 gdiee g ponge pozila g Ug-_-‘;gjf eytagpdle g Joydy LA U.".:bf 33
JEUEL I S 4 P PROSE A VORI | N T JPEC - N X P )

i o (A
ot eaga (el

v cpdss
r E‘.’n'_.px:'l_,:-.ﬂjl L]
r 4:.!1,-‘...._;‘ 13::':- JI;EI r
'I" I..,.......-' e I_'I'LL'u f’

LT WS S BT, EPPIE ST PR NCP) Pt N N PSR PR FER = C P S Qe - Rt i g

et
e gelagtt
T comter by ] 1S 4
i3 e (N T Y
¥ L P 3 0 e | T
v ot by Jood J 287 g phie gapzo | F
¥ Sty | @
v ETHEE N

YT




r NPV o B
v Wy | A
v wsinie O pelagil glagioe bl |4
# ER PR P e ST TR IR L
- aiang Bl T [
r shadala | Y
v NPYONTINY |
# Wb 8 g bty e LSS Sani b b2 g ega | VF
s N EIRTIYE P 1 S I PRI I S, W T Pl L

iolai sleanlp g

\iﬂ‘

¥ AN
v Spphpisaba | Y
v wi§ nliy gonare | F
v i oS |8
r S| F
¥ i
¥ et il p | A
2 a5 bl glapza | 4
¥ SR dsS v
T Mo obolit g asess | 1Y
o POV | R S PR, S B L |
1 AT I P L
v abiglaba | YF
¥ shytala | W0
¥ TYEW i PR PE-C I L CJCE, HPRE P S 1 i I e v B 4
¥ vize 1oyl en PRI L s Loyt ST DM a2 g3 | 1Y

"




e Al Lt T

- \
Y B R et st Y
Y h'i"_v" - P T
v imgih ok | F
v Coltd pde p Sy o ediga [
r DE | F
r s el | Y
r o 1.'51-‘1-'-—':' A
i St ygiladae | 8
r N e
¥ sdilagh !l cmsid pgpa | VY

-3 i ain T | 1Y
r spylata | ¥
r wjpwha |OAF
? o 2h 8y beiety il eSS Gl b i umnis gpa |1
F 58 18 a2 P S e LSS i epa g | NP

¥




Ty 3 oM Sl ki it o (1
s eaaa (S

¥ s SV agsra | 1

v 6y iy S [

Y Gy pebge bbb, | Y

ra? s Bl bt alginy w s g bt gl s g ya (2

ol g S 3 gade gla 2y | Y

giprdid st ¥

| -t| t| |

v gyt S0, | ¥
r ibliing A 55 o 5 staaklha | ¥
v S0 AN Ko | F
¥ FLLI - P
¥ Foaldgagka| P
¥ oty s slelb Tt | ¥
¥ IRl PYIES O PR PR TYR I
v alpaly| A
v (gl gl gleosST | Y-
¥ adiliil bl caand aga | 1Y
i mamr LT 1Y
¥ shylembs [T
v appmsbe o OF
F b b 8 g ety ple oS5 O aemi L2 )8 panaind w93 ) 10
4 NPPITRHIE N 0 VAR -4 PNUPIPIE W JP. e ey R T

Vo




B gt o pilin i o (1o

ot e an (Ll
" E,.Ijuz. \
v Ogprd A g | ¥
L.F"U'“ A 433 { -

Y Gyl ebriiay B3| A

r 2y g St | Y

e e Jhazal; sl slezt s b a3 go i bS] g e g [{‘:

o 3 = T o _Til

s ed | ¥

Sap Dl pte gt | ¥
EITICETE Al

| 1|

ETEPPERY S PRUPTY. g R PO [ PR eI PR

v wpar | T
r e as | T
r Sirprpns| ¥
v T
i PRI U L
r T NUTT e
¥ SopOp=dgla | A
¥ SaFsu S Sty | A
r o S S e |
¢ AS g | Y
A3 il s | Y
# subila S glintl momind ey | T

TF




Py s ST | VF

¥ sngltata | 10

¥ ehysmle | AP

¥ a2 g ety e LT o b o)l aads ps | WY

¥ wite g3 sk Sl PN by L2 s pr  hea S Sk epn g3 | VA
ptmaas ol ks L o8 (11

e geape (G

r (OSP) Jaays M8 Siby [
r Jezras Dl b | Y

L.j"i;"“r..fﬂ"ds";r_r".’.}"'(",“

Y ke slaanT b \
v oAb g | T

T, oy FHCI P S PR EC L ot Pt R L z

e e e e | Y
R JRERRPTIVL LN B

) 1| 1| =

‘_;A.F-:-.':u-:,!Li_-;eri}ﬁ.hﬁhjl.ﬁlbjb'jﬁlﬂw;}}%g'ﬁ' :LEJ‘:E;-TIJM‘T L,I"'}JJ':J

7’

v wth b JUST S|y
r i Silsl g, | T

™




Y ezl | F
v Apei il 8
v bl g5 | #
v iy slagli | ¥
r RN PG i TR
r eS0T | 8
¥ e e | e
r ,._-_:;1:1_,.‘_;I.l;r.'..._‘...-_1._1_,,.pll 11
T (b gipake ok ubn | Y
¥ slibedh plinil e eppa | W
L alaid B LT [ e
¥ ahi)maba | 2
¥ by lemla | W
¥ b gt S ylacd; plo ST ¥t b Wbl I mil g3 | WY
# JE'L;gJuUiEJtﬁblhnﬁ‘Jl:h_-wk}rﬁ-aﬂ:ﬁ,__,uJ:J: 1A

AR 30y y ol ol yiliia Ll oF { 1Y
L.ﬁ"tf:- e BL {q_.‘ﬂ.h

¥ DSP) Yo JB 2jap | N
* Jlsus Sl plin | T

L’.'I}II Lj-dqﬂ:;'t:‘f_}'p-'r{ !

L

2 Aobar gl T i 1
* il plhn kb gy |

o iy el ST Sty by g3 3 il S T e g (o

- - anr, e B

o - e
¥ & )li: e ¥
r SH sty | Y
¥ FLUFTCINY B
v el s Boul [T

YA




Li*ﬂ'_}qv,}',_,;-iju_,fJﬂt?_gL-:al_;:hl:

a : " —_

Wb o s b il g lmt] pmaand | eyl

v i g 5 B55m5 |
v Crts S | Y
v St gy g g | Y
= 3 | gty ,_;b.l.'__.- ¥
# e liladl i paaid aaps | B
- ol I
T syl ¥
2 pyale| A
# W AAE phaidy le LSS Samd b k)8 maied agpa [ 4
? e 7 aels g S P B et | LSS kT epa g2 |

WAl Al sleakas Ll 5 (1Y

ol asa Ll

r Sia sl |
r 1.“-:_3--:.1 -.'-l|_,:||5=- Y

3 hha gpaal glaals | Y

¥ &LJ;‘_‘:J#‘,L‘ Wi S ¥

Y4




e pazmn 31 S50 0p 8 Al ity Sl alrty g ler il g el | canatd | g0 (s

s tben gladSi s s S G| iy
libey e Sillebzl | ¥
S sz, S| ¥

e el L | F

Sl gagaliy | &

S5 e bty gileadts | P

v e [ ¥
¥ Gaf Dbl | A

F ety | il il gy |V
- el iRl [ 4
r ehgtala [ 0Y
r shglals | W
F b E e b ST ol ama b ki3, caaid agpn | VF
§ Litte 5 3yl p a8 B L B Lo pan LSS S g g3 | VB

| -

3 (PliE b Loy slies S gla By o I g iiond podt ol m 3 hon (5 2810/ 25T —

G 33 S s Bl g Sileyd e gte g U OGBS () le gladiieg s —
.

ULl i pn adn by Glides gladin; aalllas -

J::J..:h.Ll..-_,.r"QTJLL@G_UFJJ&}F«:[}J#J\;U?% -

e ol
.‘l;unrl:ﬁﬂ L‘.-Al_; JthﬂMlJMJ‘ﬁainujjﬂﬁgtrﬁui;ﬁihﬁh L!_:Liri:ui ﬁh«\;ﬂjl&i
T R g5 SN FCPPRILIIN By SPRI-Y PO P LIV U E R JF PP PR, . S R g

3o p Madgs ol 8 i b it T S Y 8 gle S 0 ke F e 3 UOLL eele




L

Azt 5 5 pe ol (Mt ¢ Saal” el Siaa ey ) 02 B e De g

28 N il 2 m rpe sl el gie T S g 5 TSN
g plal gl s B 4S5 LS ) il Al g it Cled
53 Lyl 5 Jay b Jaiom 5 e a ol il ot I 4 S8 n wObl SIS o dils Do g
PR SIPPERLT PN g JUNY S o 1L g S SRR < 3 g g PP RSP - P )

EPL PP UL PR PPRRRLLI Ch P

T







A5 ¥ D 080

B g s -

el o iz ol 53 85 ke (gllasl 4 8 S AR | oand dlaa o SVl B g 5 553 00
3l Lot g Ao gla) R T RS ST FTYIN - PR G Y- QLN ) A PP
sl U gt s (25T (sbal b S Bimlen (ghe pame ay3 sl 2 e 528 gla LS b
w5 A
PRI
Jas ¥

b imn F

ol SH AT L g (o s 18 S it Lo g S (5 53000 pele (la S b ol g
B, pr o) Al ez oy il ges ydlogls (olaazadls oSG dlay SaeT it s
vty ol el ) 55 )3 ke gole ATy Al alal ad oy kg 16,575 593 3l s
S 3 IO [ PP L VRS
and ool 23 S gTyi gy AT 5 Gelmd ikt gha Sy b ous LA~
$ 29U g Glachond ¢ cale  glon 1 fbidar 0 loes —
R B O 3 Y BT I
elahla ol e ol b =Y g gaali g Gkt el Y S el A b 0SG  R Mld -
(ot SVEEa b o ¥y s T s ale Bl ey dilod g 4 Y gl Sl
G g ki (S 3 S 52 Al

tble 8 pai-T
ra-aid (©3,0)15 5 15 i glowily o ST b O s 5 0 s (5 S5 0 g3 O3aeh 1 )
2308 50 sy Sade g atba | oly o3sp 250 6l ) Ol ot LR NUETEOEREV T o
JB 5 aig vnbn ol By 3 Aigal 2 055 s Dlign (glaajael Y ealisd b iy
33 el apga ol Ocamdl fle M s Sua Abw b il 510 amaler i 3 Jpd




ez thl'u Ly J“‘H!;_f" le_A(T () WS- u..t:.:;ls' ,_-;l..u){qj g Aadlyd ki Ty PRLEE

ALty g g B g el g ple Bl g Wde g 508

aomidld  p gy daal T
gy Mo 25T 05 aalip ol pd oo ptn anligT b aller 30 | codipn (2,553 0503 w3y, dul 2

LA g e iyl Ly
bhﬁfﬁkr}ﬁjwwdhtﬁbihh_g ;:BJ.!WJ*M}J:#JIIMJE‘EJFLE;FJ“J!
NS R g

FELCE PR WL LT, WOEIC IS I TP P P N P LY SR RO 1y Wy | g L. P R

Blond a;03 Judnn 3 2wl gl g3t magn ot ogms g dely shind UG AF a0 Bli- b Y,
.::ﬁdu'

tpale Soslis il 658 e gan 4 gy S pebastl aliS g (26 Sl Sl F
T AT L L ]

oy 0 1S tils wige 4 Bulgi (0 573 053 4305y 2 gy ale eV il g atin Sk g

30 il (6 g1 g AEET i phe a5y A i B0y 5 0N Dy e B 3

pliai JCoy y32 | Jado -t
AnFlE g 3955 0 A2l r (e a S} ag g g o2 geT e 3 (S0 Gt e igr 553 0002
n..:_--‘Lg_’i'.'ta_;_,.:J..AuﬁT&mﬁnJJ;Jﬁ.ﬁldﬁ-leb_}LMﬁJﬂ

!ﬁ"jﬁf o i
ST W i p3 G pn Aad g VD e 001,38 0 kg 16553 0503 el Ak

L Ty}

Creet 33 wdibad 3 g { el ) ghataly aleh st alB e g e ay g J ol et s Cd Gl fa el
43 gl baaly Slal B 3y gt e i dlo g g e p3 ity g gl T 4§ LIS Ol
IEUPRFPRLEY PR WGP, WS = PP

v




e 9 eSigel aelor b 30T
3 | rj'h‘ L.t.':-i.i n.ﬂbif C__i.l_,,- t‘l lJ 3 g Li'tj-"'T 4.1.-~J- g ..l:-i_g Y J.il..l:- ly LS"'"lJ"'":"’h

gy ohigal o loipbanles S8 008w ) a8 T il T le )
S5 taak s i gl U 03 g n sl g3 S ntils g adt NF 4 a2 Ly
Al

by g&_}.ﬂ dle oY

ol BT 1 5 tags @l b WIS o st Glided IS ) e gl S Ay Ot
S A L S (B2 ey g et 3 i oa By il (G 50 4T S
GUAd Ly & gunes 457 (g 4oy A3, oo ¥V L Al by g b g3 gdils 7 ola gy sladaly
gillan 5 gpetils Dl a5 b oy g Sl ol e Ll ASL 2ETYP Gl a2
3 Wy J gy el e w g G2 tadety B g b o el (6 8T walipdT

-3 g g rl:;..'ri LngJ 883 uhu._ST Ll po b solksa i, .,_;flf_le'

Yo ,pas
Ly 3 g sl e 255 o (o 3 e Sl 250 3B ST Dt e g tils
Ay gt ey i S o 0BT Wl LB Ll g b s Lacaly A5bob g5l 5 | latal,

2% g2 OF IS Cop ol 1 e

‘nj_-ua::
l;.:'l__,,.f::_ J.J:'Jiifrh‘““ JS:.‘B&»;—-! ..,__.u.rlj.a J:-u..f'uL'! HL_}.U._JAJ.:.S'JJ -"JL#_J- -"LF:*,'_-}, -'l.:_.s'_i.f JIL.I‘“‘ T

el adhgh sy pliia g lazaly alad [y o pem Sde

VI (PR P P L YL Sl JCUR 1§ S 3 sakplowih a8 b5k cslady 4o
Jraalie 3 Lazaby st 1 IS Wy Suhta ey paai S 4 (A A e ST
s i 3 gtins 0y & Syt o amgn el y b U ST Glen L) alde g ey
FEN P 8 PP P -SRI P - PR WL S0, S Y- P
4By BT Dts Db J by 8 Sgldd 5 gy 1 poitind $aS 33 bl LBl 55 o wa

A3

i




,a_iimim.&:;uul:&:cd,a;cf:?ﬁL,,JL!.;QH:LAL.J@;_,.L”L.;.IHMF;:

L PRSP RLIR PR o R EES WA LT E R WP ) P IR PN PR K. PR

fn_.,_..d._.:
Al oo 0T Clllan Coe g gake DodST b g et i Aon )3 Wiy fgdi g JaSO S

.J.l_i.-.?tﬁ.ﬁ‘_gvjjljn;:i:a_}_r&-__j.‘lJ":L{sﬁldlu‘;jh;_ul;_ﬂjﬁqﬂuﬂhtuh

WD 0 u:j,aTﬂrfiﬂua—h
2125 Sl enh L oL L Sprake Slen .5;: o33 3 Ayl J‘lﬁ ul:.oﬁ iy W R i dl o VL
ﬂ‘bfﬁj}#i&ﬂ#l LI P WAL Jplde ﬁlﬁdﬂj&'hdﬂﬁb‘_f A5 u..-t.'!.__,ls'

..‘lr'-'ﬁnih__lwqu.‘lGLI-J«.:-I}nf}@jﬁuﬁﬁu1n£l}ﬁﬁ&:ﬁﬂéﬂﬁujléJj




i jgof alo g0 g 30

r E:L.Jr::,-_;huljiln.:.i-hg__uti“_gﬁ ¥
r (RFICY g wal, ‘_rJE'_;jC.;'-_-uL-;hJIJ..- r
r W'[.SI}-:J_"iuj__;c.;-g..-L;h_,lJ.. ¥
r (ABIVA) poesme w3l gladia| &
T Say e LEla s =
r VIDL | ¥
Y A e A
r il NS fom shaylLe 1
r SFAICETI LN IR
¥ (CMOS) 3 2y st pazma ginylin | A3
: S SN pon | WY
v g2l I g gl e | 4T
12 s sle 213 \F
¥ FERETIRY. PPN BT
T S| 4#
v Ve s o oglaa Jjal | VY
T byt glas it Sl (0l g g5 | VA
v TSPt oy L
v SapSa AN v
v il | T
Y bl | 9T
v LGPy 4 o
2 Bl ot celma 31 3 e iaainte | ¥F
v SR ST R
L2 PHJESRTEILA ST B}
r bloyp i3 gl | VY
v s s S50 | A
¥ PR RN B
¥ bty glaae | -
v asls Jhail el | vy




r ASICIFPOA (sinjtaa [ 1Y
i ayte feall glone | Y
r Jls el gl R2jlay | VY
r L e g et | T
r VRADL | Y#
r W o T sladiihay L glagzn | TV
i g glagzen | YA
T ey gbagbie Zabo g gks | 1
r oy uiala e
T arE UL S et b LS Ceand g0 | T
P TITRIPNCE LN S RAPPOVIR ICJC0 IR ST B ¢

bt (Y

¥ o Sagi oSty T

v Syl leﬂri—,- M ogshs pu Y

r o AN glagtle malen gy | Y
i S SN i | F
r o slaan o ad h Sl | 2

v B Sy nle gyt | F
i Shotgds ¥
r gl gl 3 1 DY g [ A

' St glapte Mand s |8
v ul g a1 1.
' @%‘-’M o pbze B e S e | Y
¥ P e\ oy slaar 280y | MY
i ) ) *;" Spde J o5 Jpel | AF
" .. 3 !-;a‘r:i B sl iy s Sl | AF
F Va0 My S 113
- AN gl ol g7 |V
i e S gl At | Y
: LI IC S TE-UY BT
v J_,-Lha:‘j.::-‘l_ghh;;d,‘,. Vg
i S A e ST Y

TA




¥ Opda S0 AN sletia [ N

v AN gl J STV

r Copli 250 SN e bl | Y
¥ i Sy Bl gl J 25 g ista Bey | YF
r uh" uS:_J,:S:H wola - ala u-""i}' Yo
v Al s S e g sk | TP
¥ AN gt gl bbb L XY
r pyadad claci gl 1A
. S 3 i it | WA
r L 2SN g5 gl oLt | T

¥ e AN 55 7 Shpiam 5Ly [T

r Bl | Y
¥ gy plmeir py | T
¥ RTpuH ‘-5"'I"'_a‘ JEAEY = W P rF
T Wil Capde | TR
r B dp sl | TP
¢ SR e s R | Y
y P Jo g b glactle | TA
¥ o F 3 By e TS

e S ety gl e | ¥

- o g adis plia | FY

¥ Ay S pren S b | T

v ahys o8 e iSbia | PP
v e S By b | FF
r S S S 3 Gl g e 250 U D
T WU obyt S S0 gla o ] PR
r oy e A glakilebe o e g b e [ FY
r ot ol Ty o Mg Ty | FA
v Fpgeerla | TR

T B T e s L
Lt g gty S EWA b S e LS S epya | B
- 2 s

L




¥ "pia o | X
T PLIPPI 1= I
T peine Gpbe gl [ F
iy it el |2
r plom ills | P
r e Sl US|
T =S 7 islapen | A
T P b g e St | A
v ot ol Jond S5 5 s slapies |V
v S5, | N
r dh e Jss | Y
r KLYV -+ 2 B L
v A8 fa | YF
¥ T B AL
T sl g TaJzs | vF
r N
r ol g olalda YA
r e nly glapi | Y8
r prléedps | ¥
r S s | T
v s S5 ¥Y
r s b | YT
r o5 el (glagioga | VF
v s JAS | T
v /L"m o GLlby jades | YR
v 3’? - \ P A S B
¥ uk i Gl gy | YA
T Lo uSilys [ ¥4
T bgjlea B | ¥
¥ Coabal e g Sy flod | etige |
¥ DA Y
r JURPCI VLU B
v L5 s | TE
2 @it g iledaa | YR
- 22

e et




r shyeabs [ VY
it o Sl 2 E it ple all oo agyr | YA
EEATPRFER S UL EARRIE I Rt B RTTeY B
S il il of (P
. o |
v Bty el | Y
r Yerna| T
r el F
r e he g S o gde ela g, |0
Y TR Jak polmglda [ F
v rar st il | Y
v (EMO) pelsbiany 50 2850 | A
v zlsl S8
r mloliag S s o 3 clasbls |-
T Sy AN B | WY
¥ a3 3 el | Y
3 FALA ks | T
T o e el ET | F
* PO TRy 4 TR S TN TR BT
” st | ve
" sl glha gla-sT |y
¥ S| A
* Sap ot | IR
" AU et el WA
Y / f B h TITIC ST R R
r FQ 2
; e | T
v o g | YF
v Sifpgrns| 1
r VS oA TR
; PE TR
v S ey | YA
r a8 DYyl | TS

)




¥ 2858 Al | T
v Y= [EaLEREY I o
¥ Wi g | T
¥ STy | ¥
r (halad glain 3| tF
L Sl gl b 2 g5 | YD
r o Jeas N S, [ TR
r st e slagse v
v it gla 8T | A
Y Jus” o8 | e
r e b S s i | R
r SieMbl gyn | FA
r b oAbl gy ] OFY
v FUT I PR 4
¥ Ay Sl | FF
r Sl EAT sy | ¥R
v by gla g | BP
T RNIE SR PIGH [ HAR ) 1
r e o s | FA
r e e | FA
L wolaly slagi—a y Jpart | -
v slaytyale e | DY
¥ ol | &Y
r N ey sty | ar
T f—‘f—ﬂ‘ ‘:",a Sl | OF
Y .j;@ % calesil g B0 | a8
r A ufl PR L I
v e ERIVIIE ST B
r L N - S TYP .7
¥ 3yl et glaer o | 8%
r bt o 5t elnabl s |-
r PLALRLIPNTY I 4
* B s a2 g Bimdyn | FT
r UE R, PO S SPIT 4F [P I 4
r glibe ) L Silbls 1 | FF




r &2 glagz, SN | 7
v (e gladlh e PR
" S e | Y
¥ St afls )y isiladia | PA
L e d5 | PR
1) Saf Sallma "l"-_'_
Ly g il s oS | ¥
i ptiladly o poiid > | VT
v epylmle | VP
u.'.j_,,Tm?&i:b.,hﬁ!fjha:,il_ug.&:;JMJ”; vf
L::ﬂs}Juu_ﬂ-L_J'tﬂLHi.if:ﬂ;__:ﬂMamw”: ¥a

r







(¥

e

(CMOS) Jas aoima (slaylda
Analog Integrated Circuits (CMOS)

CMOS g, 50 0§ T s petmea gt in e J yeol 513 et
Bl T gt

CMOS (g5l o 25T dokaa

4l (st jlan ool o

J E PP [P PN P T §

2T (gl ke | ot b ol

BT ol yhuus yor pgd fulodd
(OP-AMP),_Jtlar oaisf” 2 gl =1l
bl e syt

{Switch Capacitance) g ilb-all glajtas b gUaT

o313 (5l Jus gl o

i
. B. Nikolic,Design of Analog CMOS Integrated Gircuits, McGraw-Hill, 2001.
. T. Caruscne, I3 Johns, and K_ Martin, Analog Integraled Circuit Design, 2™ wl., Wiley, 2012,

. P. Gray, P. Huesl, S, Lewis and R. Meyer, Andlysis and Design of Analog Inlegrated Civeuils, 3 ed., Wiley,
2069,

. W. Sansen, Analog Design Essentials, Springor, 2007
. Y. Tsividis, and ¢, McAndrew, Operation and Modeling of the MOS Trensistor, I e, Oxford University
Press, 2010,

i




Blo 3 o (Sto o1 3 Sl 155008 0 (Sa0iF
Theory and Manufacturing Technology of Semiconductor Devices

(51} ¥ by ol
= 3 jlica -t i

(§hwnaly 4 i g laskete a2l ¢ pataes gt phte St ittt by L F g PRI ERY £
2y st

55l g apb g slandin t okl

CMOS 500 g 59

T (ghdahls § polgs- 3 Oyfiles 19k Wi

o (glan st daf gt 51 S8 Cileger 3T, 52
A

O pbaails g plad- 3, JFolm e | 59

ok ¥ Sadi

el

L T

etag

Back-entf & ssld

F
1. 1 D. Plummer, M. In. Desl, and B, D. GnfMn, Silicon YLSI Technology, Fundzomcentals, Pracice and
Modeling, 2* cd., Prentice Hall, 2008,
2. R. C. Jaeger, Introducticn to Microetectronic Fabrication, 2™ ed., Prontice Hall, 2002.
3. 5. M. Szeand K. K. Np, Physics of Semiconductor Devices, 4™ ed, Wilcy, 2005,
4. 5. M Szcand M. K. Lee, Scmicenductor Devices: Physics and Technology, 23 ed., Wilgy, 2013,

¥#




ot 003 Lyl )3 moizmn Lol jhie
Radio Freguency Integrated Cireuils

{5 i) T2 ooy haad
= 1 — P T T T AT

CMOS (65515 o patst- a1 tpatans Jobe bl slmeg ) gl 33 RF (glajhbe g gz ol Moty o7 S adide

Ty T

3 R g I
el o fourd ™ (5l 5 b

RF s oyl pla

b piion 3 W o LClnankils” B

b Sl gi

Yo TRam o sl fie 3, il b glmedal” 3o
clyd (glaoai g

Pl
. T. Lec, The Design of CMOS Radio- Frequency Integrated Cireuits, 2™ ed., Cambridge, 2003,
. B. Razavi, RF Microciectronies, 2™ cd., Prentice- Hall, 2001
. ). Pozar, Microwave and RF Design of Wireless Systems, Wiley, 2000,
. 1. Crols and M. Steyacrt, CMOS Wireless Transceiver Design, Springer, 1997,
. I Rogers and C. Plett, Radio Frequency Integrated Cireuil Design, Artech House, 2003,

L -

L




B3 b | o mocms (5l jT0e
Very Large Scale Integrated Cirenits (VLSI)

{5 1) Vs vaely ohous
o a5l lAn 2 5l = % i)

CM'EIS |_¢J__1||:i J: dl"ﬂi c..".‘l-l.- L;’LIJUM U"IJL .J_r.pi L. u._h.hT:JM

t g y® oyt

CMOS (5,3 b 15T : tausia
[Combinational) .o 5 54 ;e
{Sequentin) u{-l!'l o5t 0o

Ly | gadaie ohghay

dadl-

o builea sl

cul Oly sbeiies

eiths 323§ 9 Aded

T 858 Gl o

e
1. I. Rsbacy, A. Chandrakasan and Bl Nikoiic.Dvgital Tntegrated Circuits: A Design Perspective,
2™ &, Prentice- Hall, 2003,
2. M. Weste end [ Famis, CMOS YLS1 Desipn, A Circuit and Systems Perspective, 4™ ed_, Addison Wesley,
2010.
3. 5 Kang and Y. Leblebici, CMOS Digital Integrated CircoitsAnalysisand Besign, MeGraw- Hill, 2003,

4. H. Raeslin, Bigital Integrated Circuit Design, from VLS Arehitestures to CMOS Fabrication, Cambridge
Uhaiversity Press, 2008,

FA




(A/D «THA) moizen 0210 Sla fuse
Iniegrated Data Converters

(558} Tt dawby Sl
= % jlesia R E

wStapia e gl by clataby Ol yn C-:-.-A:"D DFA gled e gla oyl g ol yhpe! | oo i
s y o8 J0T

TS Dot

0 T IR T B 138 P P W PR PR

16T gbi3yt sl 2atsb o [Somple & Hold) oud g 3 513 palped sla 10w

STt | gy gty oo s Shae 1T S0 A0 Sl alh o 1365 gl 31 dalind : IVA (5l Juae wiliie wsle L
Jheay 5

palie 26 bl b gl B oy, vIntericaved +Pipeling Two- Step Flash : A/D (slajlae iliss (e jbte
{... «Clock Ftter «Kickback Noiseiladjle ot o2

—d gl Bt b usiler slie g e g5 s LB Dpupda T M pdiaal R il Joe
{Dec:ima!iun)uﬁ!

.3,.:_.!,.‘.,;1.1" ] i l._l-hﬂ skl e T ._;-IJ}”

i a
. B. Razavi, Principles of Data Conversion System Design, Wiley- IEEE Pruss, 1995,
. R. 1. Baker, CMOS Circuil Design, Layout, and Sinmulation, 3™ ed., Wiley- IEEE Press, 2015.
. R.T. Baker, CMOS: Mixed- Signal Circuit Design, 2™ ed., Wiley- IEEE Prvss, 2008,
. 5. B. Norsworlhy, &, Schroicr, and G. C. Temes, Delti- Sigma Data Converters Theory, Desipn, and
Simulations, Wiley- TEEE Press, 1996,
. 45, Manganare, Advanced Dats Converters, Combridege University Press, 2012,

Y - L R e

wh

¥




WS pais (Slaslae
Optical Integrated Circuits

{153 T oarly Sluad
= & jlgian ekt paione Sl glae F jle——ial

25 S e glagie 53 nalinal 35 g0 patan glajlle g gz Tl b JEIFELERY N
@ Tyt

e L N

T

e I

(Teans- Impedance: TIA} JES | miliec! e i

{Limiting) ,guee 0" o pii

Lo gli-b S0 3 S0 B ailler sl b 2008 4 el 5 3ha 5l 50 e

LG A b ouiind | BSE (sl ldls

a2l

—

. B.Razavi, Desipn of Inleprated Circuits for Optical Communications, 2 ed., Wiley, 2012,

2. P Mulier and Y. Leblchichi, CM0S Mullichannel Single- Chip Receivers for Multi- Gigabit Opicel Dala
Communications, Springer, 2007,

. €. Bermens and M. Sleyeaert, Broadband Oplo- Elcctrical Receivers in Standard CMGOS, Springer, 2007.

. H. Zimmamann, Integrated Silicon Optoelectronics, 2™ ed., Springer, 2019,

. E. Sackinger, Broadband Circuits for Optical Fibet Communication, Wiley, 2005,

LA W L




VHDIL.

(5 88) 1y Ol
Ll | S——Y il | ———

b Sl P 55 P 1S e gt e 5 Su b 3 S e SN e 5 b i T 2
eI PIC A e PPND

T O

VHDL 31 eslinab b Sy S0 abs gibadame J8 jbsibada 80y 5 38" 3 a i VHDL G b als]

ety siis laj rallen Zia Slaie PMG il aolina ¢ fflms | e ) i 2E0nD yall) e 35 ol yl

it ga) Plos 0ai8” J 28 il dmnals JUmH il ghde oy 553 g ) e 55 ol e

e AT i 355 bl sl S bede L ste G g ledle g ol e ke 3 T
weilap 3 gt Sate o0E ph g3 (5lnaly B gty g ibeadde dh g S st ke a0 390 SR
ok 18 a el e Seg g -1l FSM g jlaasly

Jragey 308 T gl phdn il ks 85,8 yWHDL-AMS ) 2va : VADL-AMSD o kT

* dlpm
1. J. Armstrong, and G. Gary, Stractured Logic Design with WHDL, Prentice Hall, 19533,
2. Z.Navabi, YHDL, Analysis and Modeling of Efgital Systems, 2nd ed., McGraw-Hill, 1997.
i, U Heinkel, el al , The VHDL Reference: A Practical Guide o Compuler-Aided Inlegrated Circuit Design
including VHDL-AMS, Wiley,2000.

oy




L5 g st
System on Chip

fug i) Y7 daly ahad
S | m——T S ]

q;hl;‘j,_,,:hr'_‘.—ﬂy_ﬂ_},J--I)L._]Fl;r_,.‘j.-th_‘uT:JM
oyt Tyl

Annhi

prmss gl D 05 3 et

ASIC g slissic

FPGA s CPLD 53 5 4ali g b claialy

FPGA bnugd i , ool o

IP shaicn

e gy ol Ly it 5l 38 el S0C b iy, 0 odlia  glhdiaks (Sl e Tds | liS, S5
e gl gl b Ay ap

it g " gIGF Sladin e | i, 0

Platform 4k p =l

alF sy p Tl sledla

WAL N Al F 525 g Bl sy

il 1535 g alh

do s @iy F T (slaarn acig gladiilon el il (gladcn 2 43155 1605 Sl pRasat Sud

Tl
1. H. Chang, L. R. Cocke, and M. Hunt, Surviving the SOC Revolution: A Guide 1o Platform-Based Design,
Springer, 2002,
2. F. Mekoogar and I, Nekooger, From ASLCs wo 5OCs: A Practical Approach, Prentice Fali, 2003,
3. M. I 5. Smith, Application-Specific Integrated Clreuits, Addison-Wesley, 1997,

ar




N

& i

TR daplis eiskn (Sl yluke
Monolithic Microwave Inteprated Cirenits (MMIC)

{5 ) 15 aaly dland
RN §| N—_—N L pndomy | G gl 231—5'\:-9'

S0 ol g3 Wy S elaglia ot gusl g age )US5 r gn 1§ pratrns iglaplbe ol g5k b BST 2050

qrery S
MMIC L 0T 4nhe

JUET Drgias- g oTgal 3 MO Sones 33 0
MMIC 5590k 30 | fad ghosyt 3

£y 31 S gk slealyl

o b (ol sfpt

Unoial” 2t g

I (il gi

A pCea

P SRS e y e i

JU slaediad el § oA LAahl gl .

t drlye
. 1. . Robertsen and 5. Lucyszyn, RFIC and MMJC Design and Technology, 2*° ed., IET Publications, 2001.
. 1. Bahl and P. Bhartiz, Microwave Solid State Circoit Posigry, 2 ed, Wiley, 2003.
8. Marsh, Practical MMIC Design, Artech House, 2{106.
G. Vendelin, A Pavio and 1J. Bohde, Microwave Circuit Besign Using Linear and Mealinear Technigues,
Wiley, 2010,
. D, Pozar, Microwave Engirresring, 4 ed., Wiley, 2011.
M. Golia, RF and Micorwayve Semiconductor Device Handbook, CRC Press, 2002,

mr




a L

3 5 280 g 2T

Laser Electfronics

{5456} Tt ooy oo
g T 22 ST 2 e R

2 gy 3 Vol o e gait glilioma U 3 5 Jolad 1 g sy Ay el g 550w BTG T s ik

Tt g

Lrabiiad p10T & 8 g 5280

T F kil 3o

529 5 g

Sy Sl T

Lot ] (S tiacas 53 | 25U 8 e5le b ya | b | g gilys” 4 3

b Olagh & s

byl 52 3L B8 4

Sl ol gl

Lha STy dbeE § e b N 4l Y Sl 3

Xadgs g Skl g e o T Uy 3 G 5h
agh St Ly gl

WS S 33 b

W g S 3 oA il 53 edliaal S (61l pied ) WS35l Gob (Sla, gl Mg Shagpd 4 A

1 Amir yo
. 1L T. Verdyan, Lascr Electronics, 37 ed., Prentice Hall, 1995,
.. A. Yariv, and P_ Yeh, Photonics; Optical Flectronics in Modern Communieations, 6™ ed., Oxford University
Press, 2006.
. 5. L. Chuang, Physics of Optoclectranic {Photonic} Devices, 2™ ed., Wiley, 2009,
. L. A. Coldren, 8. W. Corzine, and M. 1. Mashemoviteh, Diode Lasers and Photonic Integrated Circuits, 2
ed., Wilcy, 2012.

&F




(CMOS) d3d iy | Jade xeisme (5l shio
Advanced Linear Integrated Cireunits {CMOS)

(o5 2} Tt awky Slad
= 8 oty CMOS Jiad moiins (Gl fn § Jlomsiid

sk CMOS sz gla e G2 ol e 5 ol JEESEIN N

Fupid gl

i 255§ CMOS | Jlkes (Sleeos” S gl Ciladuis

a3 b g T (Trlescapic Cascode) o Sl (gl raide 337 qu o5 JSUles (S0l Swgs ilits (Sl sliLe
{Rail to Railinpul} L; 4 L;.gap,m0b T ¢Folded-Cascode?

Lt el kg 3 e (ICMEB jlda 1 b7 Ll 03 CMIOS | jldos (gleodi” il

Class-AB 1Class-A : CMOS 3,5 il

CMOS qor o Db g2 g SEI8 g (Shalie

arpe
. R Dehighani, Destgn of CMOS Operationat Ansplifiers, Artech House, 2013,
. P.E. Allen and D. R. Holberg, CMOS Analog Circuit Design, 3* e, Oxford University Press, 2011
. I. C. Caruson, . A.Johns and K_ Martin, Anafog ntegrated Cireuit Design, 2™ ed., Wilcy, 2011.
. B. Raravi, Design of Analog CMOS [ntegrated Circuits, MeGraw- Hill, 2001,
. P R. Gray, P. I Hurst, 5. EL Lewds and R. G. Meyer, Analysis and Design of Analog lnegrated Circoits, 5°
ed., Wiley, 2609,

Lh Lo el P =

b




W it s § Sl T
Bioelectronic Circuits

{5 5} Yooty ahaa
- ':‘M_' - :j :."r

S T § (ST 3 3 g DU 8 280y K bk y b b gl T oo

Supesd Ty

g KM s (slahin gla, Sy 3 panms sl le g (500 T At

2 P ek, 0 S e 07 S ULt gk s 7 3 JIESE pilaoet Dl a7 Glaaui” S gl
ShE

L g gl ol 80 3 G0 slaasaite 1S 8 JER fd caly St JGSH Uy Sty o8 W00 20 gd
Cilai o7 ol Gl g Lesaily” g ald

Ol of Jrli e e y5lastaa

olyf of 13 A/TY sla Tuus

P ' Ke PP L PV = ERg - Y- R

[FYRITE UL ) (L DR P L LY | - T |

RE b oal g 515 i cglaods 75 ¢ podly gt o€ e iitial O g b nki S ~ etz 31 lF oF RF 330 31 o
T LN L PR S,

Dl U 7 o (5 ela AT Bl

i e ol 13 g f e Jyet

Lrglin § ST HoF o T8 wliia ZOT ol o S0l

et ey 25 3 51

2 el 0
1. K. Iniewskiced {=d)., CMOS Bicmicrosysiems, Wiley- I[EEL Press, 2011,
2. K: Iniewskiced fed),, VLSI Circuils for Biomedical Applications, Artech House, 2008,
3. R Sarpeshkar, Ultra Low Power Bioclectromics, Cambridge Universily Press, 2010,

aF




ol Ofar medoms Sl b
Low Power Integrated Circuits

{55 oty Mlaal
-1 b

DRI RCP N TR PR R PP N [ PRSI AR I

T e

Job e e b S5 e R e D e b o580 a3 851 g D052 e
a5 3l e

b st g slar S CMOS ghl gl S s 4l gt Tyl & Hin (Sla)luta

Crtls 05 B el 15 050N b oy 2D g 057 e i Gy e s iy i bl g gld
Woabya o va b WBales 8w cuielys ol Tl (gtuojlysn gy g bl 2 Ol FAET le (Sletess
o5 b b 5l sl b e 15

TEM 58S o fyn slagbile caly) dok pul Ol Jloton (glaut® 1 g% 30800 gudas 33 ool g5 SENGILST
ol Ol Gle5 a5 ga 551 g leig3350 pep il

3 Shas et 4 e Shates ol cln gl 3 b8 3 Sp ¢ pur 315 atT g glie 1 ooty Olgf T (sla ston

I‘_J..mll.l I'lJ" L;LlJ-Ju- ll:u..ﬂ.r _;Ll, piime a8 [T I.I‘J.I'.II'-I'..[-_} ]‘rlg&te ;_gthj._l_fﬁf wailen ] J_.n__p a2 hn..rw \__.5.1 » wfadlam

£ el g0

l. Wang, B. H Calhounm and A P. Chandrakasan, Sub- Threshold Design for Ulla- Low Power Systams,
Springer, 2006,
Biguet, Low Power CMOS Circuite, Technology, Legic Design and CAD Teals, CRC, 2006.
M. Pedram and 1. Rabaey, Power Awarc Design Melhodologies, Klower, 2002,
1. M.Rabaey, Low Power Design Essentrals, Spinger, 2009,
M. Keating, 1. Flynn, R. Aitken, A. Gibbons, and K. Shi, Low Power Methodology Manual for System- on-
Chip Design, Synopays, 2007,
5. P. Mchanly, M. Ranganathar, . Koegianes, and P. Patra, Low- Power High- Level Synthesis for
Nancscale CMOS Circuils, Springer, 2008,
7. 8. Bhunia andS. Mukhopadhyay {eds.}, Low- Power Variation- Tolerant Design in Manometer Silicon, 2011,
B. M. Stcyactt, A, V. Roarmnimd, and 4. Baschirolto, Analog Circuit Design, Low Voltage Low Power, Short

Range Wircless Front- Ends, Power Managemenl and DC- DX, Springer, 2042,
9 M K. ITha and D. Chen, Nanoclcctronic Circutt Desien, Springer, 2011,
1% A, Tajalii and Y. Leblcbici, Extrame Low Power Mixed Signal 1C Design, Springer, 2010,

LA e L Pl

=,

oy




Sizmn | G 21
[ntegrated Filters

{15 k) Y1ty Husd
R S T e

2
A ol 4 g
(Actlve RC) oo jtde ceoglin | fich (gl ilad
MOSFEY- C gt L
Cm- C gla glé
Current- Mode (sha b
A g ola S
Ty I P g s
Pl
1. M. Ghausl and K. Laker, Modem Filter Desipn, SciFech Publishing; 2003,
2. V. 8§, L. Cheung and H_ C. Luong, Desiyn of Low Voltage CMOS Switched Capacitor Systems, Kluwer,
2003.
3. Y. P. Tuividiz and L. O. Voorman, Integrated Conlincus- Time Filters, IEEE Prass, 1993,
4. B Nauta, Analag CMOS Filters for Very High Frequencies, Sprinper, 1993,




Wil o Gl gl
Broadband Circniis

(505 Traslyaband

S § | — b aaions (SB T T ey

Eﬂj.h'l:u:i‘ﬂ.ﬂ'ln-ﬁhr'_ﬁ_n__13lJfLJ.h)r....}jLnlf.’lL-Jsthﬂ&ﬁdh;hﬁ-l}l{duT=JH

TS &

e L R P

WS90 1l ghchn il o, S \A s | g yn
U ofhs 5 Shag ] 31 ol gy

Kb oyt SR CagE ot

it o 1l Tluchugl | g1 gk

15 0 gk g (STl

: art
1. E. Sackinger, Broadband Circuits for Optical Fiber Commimication, Wiley, 2005,
Z. B8 Virdeg B. ¥. Banyamin and A, 5. Virdee, Broadband Microwave Amplifiers, Artech House, 2003.
3. £, Hermans and b Steyaer, Broadband Opto- Electrical Receivers in Standard CMOS, Syainger, 2007,
4. A. Niknejad and H. Hashemi (sds), mm- Wave Sillcon Technology: 60 GHz and Beyond, Springer, 2008,

&




bl 3d (g lone ! 331
Solid State Devices

(58 Yooy ataai
S | —- Y S | S—

= e}

L‘L‘JF'_';' ﬁhﬂ_}]ﬁi Jti_,_j Jb'-l.p-l jl ,_i:ﬂ\l-‘l'-m qT...fI\jH

P Ty

Wbl i 125 a8 40

bt 3 P Sl

I B il g fioT | Sl

FE 3 TFE TE \gln fon LB 35 STl Sladigy
MOS (gl jls p, Jdun (glino 7

MOSFET

HET ok BIT gyl H 15 &8 2 2urlas
MODFET MESFET JFET i yiu (glue ;! 5l
IMPATT 3 Jj, fyF bt il iile T 5870 gl 1581
ptityl” Aol b Inayt 35l

uSau (sl 361

} ety
M. Sz, and K. K. Mg, Physics of Scmicondustor Devices; 3 ed., Wiley,2607.
Taur andT. H. Ning , Fundamentals of Modern VLSI Devices, 2 ed., Cambridge University Press, 2009,

1. 8.
Y.
3. 8. M. Szeand M. K. Lee, Semiconductor Devices: Physics and Technology, 3™ ed., Wilcy, 2013.




Bl 3 L5Ub0 3033 Ccrls (53308 3 (55900
Theory and Manufactaring Technology of Semicondnctor Devices

(g 49} ¥t Aaly aboai
— =im_' - =jh-.l—-r

ijL-a.‘lL_,l' MJ;,.:‘.HJ_, .,IJ,JI::-L- r.!-ll_"-]h‘l_- pc,':h.- G'IAJLI.; Pl I LA ;}""1':‘ et l."ﬂ-l'lj J'u-:.l'l-i“

2 a0y

5w Sl glaatia T daada

CMOS coald o 518

OF ghacdla 3 joly g Glloa s3h a8y
Saldad Cilgal udel o1y w3l Dlaged g ba e
wls

OF gt 5 olyd 3 Folm i1 )
Wooas VT bpii

e

wr il Stak ¥ L LY

ratei

RBack-end 5 ;i

} by
1. L D. Flummse, M. D. Deal, and P. D, Griffin, Silicon VLS] Tochnology, Fundamentals, Practive and
Modeling, 2" ed_, Prentice Hall, 2008.
2. R: C. Yaeger, Introduction 1o Microelectronic Fabrication, 2™ cd., Prentice Ball, 2002.
3. 8. M. Sze and K. K. Mg, Phiysics of Semiconductor Devices, 37 ed., Wiley,2006.
4. 8. M: Sze and M. K. Lee, Semiconductor Devices: Physics and Technology, 37 ed., Wiley, 2053,

71




(ST g 1

Quanfum Electronics

{ug ] o oarky Shoad
S | — TR PR R -

3 551 A gy sl 5a G50 S S e ol 885 S0 10 g s SR 6 5 ponlin 5 gl b (g LATE Dbt

&y

T8 Tyt

P P R TR P PN
K23yt gae siloha

Lt g gl gl sl sor o R LSS
Ly F, Joccn 8 g leSTlm

walen  gla M olugl

oiip 9 IO b

o] 5t e ozt

oo d Aaty oS-t

Ol ot 3 14 905 SAS

t gt pm
t. A F.I Lovi, Applicd Quantum Mechanics, 2™ ed., Cambridge University Press, 2006
. V. Mitin, B Sementsov and N. Vagidov, Quantum Mechenics for Nangstructures, Cambridge University
Press, 2010
. 1. Smgh, Quantum Mechanics: Fundamentals and Applications (o Teehnology, Witey, 1935,
- A Yaniv, An Introduction to Theory and Applications of Quantum Mechanics, Wilcy, 1982,

]

o L

FY




(S29 Kaig I
Optoclectronics

{u5 ) T3 uowty Shiad

b e g W F s b Dab AT gy 50 28 S0 syt 5 Slas 1 oSl igaly walis 45750 8 i
T

gvte 4

o il pliaa g e 1 Aol

bl 7 Sl i SWagt T 8 g SEis I g

£t 3 oS S sban b ¢ A Sl itnlod i gpt 38 by S5 5 gy st Bl
a8 s 3 3 4y liomio (gl pone pa sl i 2 Vo pirge 53 o AT

by i S22 3 528 ol

Sprdyolazel § Claimia e bl 1 Slae 05555 o3l e glapn—u g pal 7 SlRag1D
S o gl fumly S N g 0 gt 28 5 8 e 3l 125 Wsgld
Slainitn sl os Slap 5, 18 L g e § 5 20950 il ST

o el il Sl i

$ ] g
1. 2 Wilsen, and J. Hawkes, Optocleetroniss, An Introduction, 37 ed., Prentice- Habl, 1998,
2. 1. Singh, Oploelecironics, An Introduction 1o Materials and Devices, McGraw-1TIT, 1996,
3. G_P. Aprawal, Fiber Optic Communication Systems, Wiley, 2002,
4. D A B. Miller, Semiconductar Oploclectronic Devices, Stanford University, 1999,
5. 4. M. Liu, Photenic Devices, Cambridge University Press, 2005.
&. E.G. Smith, T. A_King, and B. Wilkins, Optics and Photonics: An Introduction, Wiley, 2007,

o=

FT




Bl e

Lh

F sle)gh
Photonic Crystals

{5,250 Pt oty s
J’ﬂl&fu‘.ﬁgﬁ Iil—ﬂll _ =jl—"="ﬂ

s Sk 53 63 A Sl i ey r gt (gl dae 53 ilia g RN il 251 LT o
Bl T

CanE sl Ivos 30, gedelines AR Lyl glasf

=W duiad gD g -l g 3831 A pagio n JoT ol (Sl 1ab 30 000 1 aTod (5lh spk 33 (85 1 L5k sl 4o i
36 A ol Buey 10 LIST 8 e 2T Joioh Gl gl

29l A 33 Gk Sl gl il 5] 51 Gl Sl ST | FaT ob e sel:

WG A J3T 4 (iRl

L R AU I P P

iaigh Sl ¢ o i (Sl g

oy ol 2 e Gl b

e 4 E3g dh nFIAE” iaT o prga ol 13 iaTed slaagh Ll ol

FEM s FDTR 23 Jgish sl bl 33 5347 5l 1585

“.r_giji Gh;ﬂ ﬁ}jl Jlﬁ.i ot Lot o Rsoft _,_-hi Lol ﬁh;f.jil ok ] .:J.ul.'l"

taip
. K. Sakoda, Optical Propenties of Phatonic Crystals, 27 ed., Springe, 2004,
. L D. Joannepoulos, 5. . Johnson, §. M. Winn and R D. Meade, Photenic orystals: Molding the Qew of light,
2" od,, Princcton University Press, 2008,
. K. Busch, 8. Lolkes, B. B. Wehmpohio and H. Foll, Pholonic Crysiats, Advances in Design, Fabricaion and
Charackerization, Wiley, 2004,
. . Kirtel, Intreduction to Solid Siate Physics, &P ed., Wiley, 2004,
. AL Yav and P Yeh, Oplical Waves in Crystals, Wiley, 1983,

¥




dﬁh} :!I

Superconductivity
{5 A) TTuslyobsaj
S+ I PY Y ¥ o5 A Sl shan 9 | pulotitey SO £ lepiiand

G i 53 0T glha a8 g Uy b ghaa 530 baytae Loty e e g alhas b igtan A 5 gl e bt

Teyd L

Byl Flgily g6l gt Caflom

Fle 50 g mlilay gl gl 7200

SQUID p | e sl LSt 3 Ggmd igor Sinw
Sloypt 9243 Sl (Sl L

Gy ol o 5lm BU° | iive | quedeliba (G jleln
ik y ol w5k e p AT g Yo | il

il 2l (Slus 31 n gyt Srblos

2 el yu
T. Van Dueer, Theodore, and C. W. Turner,Principtes of Superconduckive Devices and Cireuils, vel. 31,
Elsevier, 1981
W. Buckcl, and F_ Klciner, Suporeonductivity: Fundamentals and Applications, Wiely, 2004,
H.Padamsee,RF Sapercondustivity: Volume 1I: Science, Technology. and Applications, Wiley, 2009
5. A Zhou, Electrodynamics of solids and microwave supercondustivity, Wilcy, 1993,
. Lancaster, JMike, Passive Mictowave Devicc Applications of igh-Temperature Superconduciors,

Cambridpe University Press, 2006.

Sl R




g J:.ﬂl' jil.i
Nanoelectronics

(15 ) Y2 horly ahuna
= 1 it w2 3BT o G T 2 i

2 e SOy AN bdaita g o i 53 BT S oale 3 ol 2 i

T e

ekt g2 Ol o LS gl atie o e g SLAMOSFTE SEts o6 20 56 LT o [P PP R P N
WS PRPRCCETTUICR, PR EREY S o W Oy PR T e e e R Y I B E LS e P
Sy Sy Sn B o3 kb 46 | e

0 18 LT o sty e 2 0 slapimim 5 OF o S35, dalan s T U514 9 o930 pesTe 2 G090
b3 Bany o e ) S5 e T o 3 otan oy it £ 3 R a2 whales o 5l 15340 (Sla by 43320
S o 4By ) 255 g 7yl e agge gl T g cstesd gm0 (SEF)E Gl g Olap 2a; 4
Sl ad 250 by 8 g ghasd et o s bi 1 o{DFT)

patin T abie 5wl il gl o uit 93 St gy g1 1030 phn TS0 e ¢ Biiag )2 alaber o 43T e 2 404 ity
B

S Spin-orbil ) eastns ay p Wl ppsi (Sudmie gha 1 sl singioe pice 10531 (ol p 3 Wil WS pagdo
wladyl J6 £ 5a b el CAes sQ-Wire 5 Q-Dot (Q-Well wsum jiar LI shagiom 53 (DOF) bidie
CNTs_ 2%

L b5t g s e 330500 1 n 53 16371 35 paphe o gt 0t aslastsi (S0 g 2 3 LgegileT Sl
£5 1 s F g

pilei b Bl i e gl lagm e 3 ) —OL e waiia ande T (NEGF) (Jol8 o o3 F° o6 &3 pplla b
-ad 2 ATK o Transiesta sbaytsln s 0 DFT o5 b o8 7 5 g 5buely 2855 - s Landaver-Bilttiker

S gl o3 E M gl olad B g il

P b
1. 5. Dratta, Quantum Transporl: Atom to Transistor, Cambridge University Press, 203
2. 5. Dana, Electronic Transport in Mesoscopic Systems, Cambrdge Universily Press, 1947,
3. M. W. Asheroft and W, 12 Memnin, Solid State Physics, Cengeyge Leaming, 1976,
4, €. Kittet, Introduction to Solid State Physics, 8" ed., Wiley,2004.

5. M. Bandbyge, et al, Density-Functional mothod for Noncquitibrium Electron Transport, Physical Review B,
65, 2002

£, K. Stokbre, «f al, Ab-Initio Mon-Equilibrium Green's Function Formalism for Caleutating Electeen Tranzport
tn Moleeular Deviees, Leelure Metes in Phvsics G630, 117-131, 20035,

¥




L Ji'.'...a- toand §
Biosensors
(15 58] T3 umly Shini
_ =‘1 -.,.. _ :j' I‘-d-“Ir

et gty g gl n3 e 3 050 S 3 56 55010 5,08 b 5T Erdiha

U £

ol 1 Ty DNA T s il s

oy S ekl oS S el Sl DINA DS b el Sy gl 00 g feal D DNA &l 5 eXie Aage il
sl g 5 s p DNA Ol o8 850 a3y (80 5502T wig il i3 g ke  DNA i oLt DNA 4 4
(5 30y 3 853 ) o 5 5 o o355 Al o el FET

o S a8 53 ol JIESH (glap 58 b 605 1 Sanp 1T an pleld W 2 ting ml oSy A0
aly Sl oben oty g bl S0 0l S S gy cola K e Lol glaiT g g L 5T ey 250
(595 3 2550 800 g pla v s

diitd g Jar oty aotoun e Mt 6 00 S ke iste Bam S5 3 Rhns slap olRe 1 ko a5 RNy
Il 1126 51, 50 ST B ) ol 3 3 Lnglisile 355087 gl Sy S0

e ST (gtadle 52 ol e e o gl g 3D e (108 S S St s BCIS g piligal e
Jie ECIS ot amy 1 oECIS (sails (glany S ob o aobaen cabious slanY 23y Jpber dabor | Sloical o omar
Al iy e Vg oy 0 sl g Jatas g b

3 S e a8 ud Gl e e e Uyl il e ek st S g8 WY 3 Ol pur w9 3509 i
o o B g3 39 S Y

criiag 8, Jalo 58 solgT 32007 3 Bio MEMS/NEMS slh bab

¥
1. A. Gffenhausser, el al, Nanobioelectronics for Electronics, Biology, and Medicine, Springer, 2008,
2. P.Wang, et al, Cell Based Biosensors, Principles and Applications, Astech House, 2010,
3. D.L. Nclvon and M. M. Cox, Léhninger Principles of Biochemistry, 6™ ed., Erecman, 2012,

FY




I In
5
3. &

Bl ypnd Ghiee 51 331 3 Moo | shdaskin -
Semiconductor Material and Device Characterization

{5 ) T2aimely olias
Sl Glanyl bl il 6 )0 8 1535571 jlommmsiatt 2. gt

asite g 3 Slae 1l 1 B g e 1) gl aaiete QIS8 b o2T 2 ik
Tigeyd Lo

ﬁujwkﬁm‘h&h Ut bl L ujﬁ:;- Ly LRS- ST R S ]

o9 Canglin | b bt

Sl JiRr b deonea

- L Rt R P g T

g Conylim 3 U Jabe stT 3 b dats

ATy ghdails

Jrege 3 odae (oo 8 AT Culitlr | b asinis

ol g Sl gl hahle

{STM AFM SPM) s p g o (5l 20 dahds

e 15 10l 880 e 5 gl 5 7 Sl Sy Sr 118390 SRS 1 T (T Ao
L™ g S0 g o R 00T ARSE g s LGAELT J aalinl b | ol didama

W $abasot il 36T

T pty

K- Schroder, Semiconductar Matertal and Device Characterizstion, 3 cd., Wiley- IEFE Press.
M. Szeand K. X Np, Physics of Semicenducior Devices, 3%ed, Wilsy, 2006.
M. Sze and M. K. Lee, Semiconductor Devices: Physics-and Technology, 3 ed., Wiley, 2012,

FA




4yl (5590 g A5
Advanced Optoclecironics

(g ) ©'sudorly luad
Vigayh 2SN 3 e

o

®

PP CPPSTIO<EX I PRI - PR ). V...

- :ju-'

oy
Tge T
Wiy ST S a1 et B Bl GE e el T fen pé g Son Slalama b g T 00
s pemity

R D o JURT U R

FHSN S ol 1 it s I pRLS]

WS gd 315k < e Gl 39 (6390 e (g5 1 e | ST dnalll gt 1 pugiitel” dindi g e w0y

S8 eyl N LAl S G iy 38 0 TE AR | ol g

e 51 b syl (Y iy e g 338 65 65 v g TS sy ol 1 50 0 555 1A R (il (Gl 3l
2o SR ety ik oS gl 1) ADFB) 8T, a5y i sl (VOSEL) o2 pme ST,
Szl gay 3 MEMS/NEMS | S50 3 801 ol p S (slaptamms

I3 g b § prefin s ga 5 330

M e 1Sl 8 St ST el o b 5 e Sl g alaz Fialy AT (gl 5

S S8 RS S Y et pdery AN LGl 5 Y e

= iz i g diegme with 3 p 23 Oyoke SAM-APD MEMAPD ik P 203 0525148 45 1 5u0d sla j 00T
STV o pn g e QWP g 5l sl g QDIP g 551 57 ol

Qshadl mad) o550 b 5be o SUST ) 1 1 85 5 s aimandd glan kS D ke

FD-BFM 20 dPIC) 50 5 povina igbaghl LT 53 o2de la s

COMSOL PICSI0 (Reoft wptiwave (Silvaco g p s olaiat Silpsl 3 5 lann ke (ghaglit p 5 glamaiZe

? et yu

1. 5. L. Chuang, Fhysics of Photonic Devices, 2°° ed., Wiley, 2009 _
. I.. Coldren, . Carzine, and M, & Mashanovitch, Diode Lasers and Photenic Integrated Circuits, et
Wiley, 2012,
A, Yariv and P. Yebh, Photonics: Optical Flectronics in Modern Communications, 8™ ed., Oxford seres, 2005,
. P. Bhattacharya, Semiconducter Opioelectronic Pevices, 7 ed_, Prentice Hall, 1996_
. M. Peyzhambatian, 5 W. Koch and A, Mysyrowicz, Introduction te Semiconductor Optics, Prentice Hall,

Colloge, 1963,

T

Lh-h:ud

54




G pha e Sl 20 b
Advanced Solid States Physics

RT--L P A A E—-

{53} T2 aamby oo
P .:IL'-""""‘!.: -

{aly ot 3 4500 ol g pbd s bl g vt (s o (SO 0L ) 0 Sy S il g BN o BB

1.
2
3,
4,

b Lake

Ty T

A5 8 3h 38 Dy ad & Jai

w3l e koo Sl oy i 4

AT oyl T (5l 2t

WS ak Sladis

wastls

g il s el S Led
Plo (5la 53 15l 00 Judt o b g 5T (gl
i (Gloa sl | iy G 53 Dalyg S
et T

wSolab Sl diles (515 K23 gl8 S8y
Incyn X0, gy wBylals 405 Jbe

Sl 3 ik y oHalaia Ao @ i
HlATE Olod o g 3 T

2 el

. Kinel, Introduction 1o Salid State Physics, 89 od., Witey, 2004.

M. Razeghi, Fundamentals of Solid Siate, Engineering, 3" od., Springer, 2009.
N. W, Ashcigft and N. It Mormin, Solid Stale Physics, Cengage Learning, 1976,
5. 5. Li, Semiconduttor Bhysica! Electronics, 2™ ed., Springer, 2006,




bl JM"‘ Sheo ol }H 15 Hardns
Simulation of Semicondoctor Bevices

(i 0} 2 hly ahkad
= 8 g Len3Tyr g 1 2 il

- -

il 3 g0 aladd 3 e g glae il 3 Sl 5 alyn el dboms (gt (g i gla 20y b 18T T Sikend

2y T

T R I S oy SV D PRy PR gy e T
aslan Lbed - sfbraker) oS s nb o 8oy 5 asbee flp whuy pis g o3es oW o SO 0 T8 G5 KT
P RV PO (P TS WP P P NP IO IPPPINS PRCIRITIE. < 6. CPC TP SRR <Py

Quantum Monte ) 5l abald 33 algs ol s gilea® ghe 2230 odl 38 yoeaill dlel 32 g jlotendi Sln, S0y 8a 3 800
e sthest Wi Toale L5l et U gl e 32 5T L g b e islap 8 arlous (Hartree- Fock, Caric
st g g Ol glagTh

o Sl e Wl O Dl 5 ULy W g A0 0 et e Sl g Sudgd bl S gl s
woglie el wlg isa; g ol b oppdn @) ooy p Hartrees Fock oo A7 agd il sty 1 dsl sl Jiol sighiys
Gake sladly =i £ ek LU e L e

Exchange- g3, o sslesd i slptmm g1y Kohne Shom o¥abae Hohenberg- Kobn .6 @ J8 o & 4%
e AT ke s ae cglas T HE S0 W DFT warlin DFT s it o glag i dowlens iCorzelantion
Fhglabsbl u."..!.r"-c’:j.

ABINIT, Quanium-} oo glag g wled pr gilenaly t ad st 5 (53 007 (gl st bl DFT il (Gl g jlusdls
o P 33 00 Sbew S Y 3wl g giae (SIESTAY (coae sladiy) ol p (3 ibessly (Espresso
~ S it s ST B 3308 b T gleS S b S 3Ly CMOS (555l ya gobpe 5 ol 1 e
(ol 3 oS tand gl gb Sy j80 ol g Lagksin ooy i} 2 8wl istapmue J(CHH20H2, CiH2n, Cnbln: sls

A
A. V. KErashenionikey, Introduction to Electonie Siructure Calculations, Leciure Motes, Universily of
Hetsinki, btip-/fbram, acclab.heosink? fi/-aleeshen/escimp.html, 2002,

2. R. M. Marin, Electronic Structure Basic Theory and Practical Methods, Cambridge University Press, 2000,

3. C Xittel, Introduetin 1o Solid State Physies, Wiley, 2000,

4. N, Ashcrol and N. Mermin, Solid Stale Physics, Cengape Learning, 1976,

3. M. €. Payne et al, Nemabve Minimization Techniques for Ab Initio Total Energy Catevlalions: Molecular
Irynamics and Conjugadte Gradient, Rey. Mod. Phys,, Vel 84, pp. 1045-1092, 1992,

6. 1 M. Soler ef al., The SIESTA Method for Ak Initio Order- W Material Simulation, J. Phys: Cond. Matter,

YVaol. 14, pp. 2745-2775, 2002,

¥




LR Pty |WC L REL P |

Advanced Pigital Electronics

= 8 Yot

{58} 2oy shad
S ——

85 6 el 628G gl a0 ) O o8 S btk (jleeSn 8 gta il ey 2 i

S Dot

St & (gla il st pal 3 sl iy deide

Gy pe) 39mms 17 8 Klec

L) sapma {7 glaia SLlha ol o
oyl sty

5 JlunsSr g8

al K gl g 310 Jutn 3 205 0
(ol ¥l

w5 e alie 9 oloate! 2 lils

e mbadeat L

wwtizoley | Jelmn

S N g D g il G Lkl
51 o Fem Ol s 33 A
NP7 g 53 Ofa nT ol e
ol &Ll

apy bl y ol o (sliidhils-
LT

: g

1. I. Westc, D. Haris, CMOS VLSI Design, 4 od., Addison Wesley, 2010.
2. A Chandrakasan, W. J. Bowhill, and F. Fox Design of High- Petformanee Micraprocessor Circuits, Wiey-

IEEE Press, 2001,

3. I M. Rabaey, A, Chandrakasan, and B. Nikolic, Digital Integrated Circuits, 2™ od., Prentice- Hall, 2004,




Azd ,T.ﬁ o jla 2 R
Advanced Microprocessors

(5 9} T aarly shass
— 1 jl——iah L= SR SRR g e

T g o glnpimns 3 082 slmedllap 5 il b G LAY 2ubieats

1oy Tyt

Al

wgslapiite g wuslalsl At P (g e G Pontiumh o o5 ool (gla by, CoachedLP : 4-4n20 CPU s&ely
CPU -piar Jlai! S5E GSIMOMIMD

e iila sy o7 (5 e U P4 g 3 Nehalem « Muld- Core Nethurst glagg,yUs & dm 4y oo Jo GCPTT sl
Haswel 2013} dvry Bridpe{2012) Sandy Bridge (2011}

e 3 dVT) (g 5l g flrmn s Multi-Clore 33000 (SB35 323

ot 3 (CIUSIING (S - 1 o e 48 g i § St s s (i (2 35 o el
BEIVEr «pad op Al

- SCEL SANNASDAS : 333 sle g9k 9 Storage £lail oy p

{Dala Center) cbla 31 st
(Cloud Computing) £ af, &ibls

b el o
1. ). L. Hennessy and D. A Patterzon, CemtpulcrArcilucture, A Quantitalive Approach, 5™ed, Morgan
Ezufmann Publishers Ine., 2012,
2. D A. Patterson and 1. L. Hennessy, Compuicr Organization and Design, 47 ed.. 2011
3. Related White Papers and Documenls,




Lrilg gl sl
Interface Circuits

(g i} T2 oty oluxd

- Ij] -'a I _ =jl "-ﬁ I

DC Syt e 7l o (sl ok Fivewite y USB AGP PCT L PC gla ol plyl ooy 2 5 2T 2000
 DVD

T £

- o sea ity e g3 b 8K by oo ey gy Bt 51 aalia it - gloe : AGP 3 PCEKCPCT b 31 b £197
Loty Sl )l ey do Dby mes e N (glae o125 )57 g W 43 51 5 o ol

e i o e ea Ol Sl bl ! DYTHy CD Hard Disk Slgifl | s Aol (g jloo pyi-d Zifgat Sl
¢ ATA (loubg) lauly phe 3 Jofls b sigilan ot Solpal plil 5o SNLan o gilie y S plilaca i s Fiige
P I BT PICIPX IR - SPRY- TR | PRY IR PE TP LN V.Y

sals 5 MSTUS" LIV 25 5 el J85 0  daSiBm s USB (S0 3 oty sl S5y 1 el £ USB

o ymi 3 J50 5 b mand 55 g SR e g gty e LS b e « IEFE 13940 L5kl 5| glaat3a : Fire Wire
USB Ll dpor g p 3 4 J5 05

i b Ol i) gl s 3 WSl ey e 3 e Bl il (gdosie LCD iR S5 ld 550 sttt

AT g hlely ) gliie o o130 e 7 5 15 Sin IS o 5Ty 0o o J 28 S an sl

ta-ip
1. M A, Mazidi, and J. G. Mzzidi, Design and Tnterfacing of the TBM PC, PS5, and Compatible, 1995,




odla JESH sl dCud
Data Transmission Networks

{5 2] T8 oty ahand
S d Ol ks 1 ——it = H———

Leashs Collebs b 53 85 glaaY ol pealie 3 el Jla L AN E

Ty Tomdl

PR WP T e e i Wb i HE e g e S iyl Sl i aslind s dovkin

ISON ADSL) | ow wile chagg pgbis il i tp, o JES W13 b asla SBL b gl gl o 0 b 47
I ,_r;hr':...w SDH sl L;h‘.;—.:-

W Ser o o300 0o e S0 0 ead  ole 55y Mot o i tAT o b b T atla piagg (SN Y
FPP JHDLC slas yu

2 0 sl g s 25 JLAN (1, TEEFR02 5,100 |t aalsle ALOHA WJU Laads alin s B g yiud 4¥ 33
L5 o+ EEEE BOL16 dEEE B02.11 1 5)1» cpe  MAC (518 J55 5 5 1 150915 U205 9 o )

ponbie W17 g JSC el 51 S glagny BN 5 Fllas | glon v g b sl e b oLt 40 0¥
ATM ;3008 ATM JP L MPLS , DiffscrviBSVP (sla_ s 4305 Lol

RTP/RTCP (UDP TTCP ola 575 5 aljo o 5y £ UGS 45

£ gl po
. A. Tanenbaum, Computer Melworks, 5 ed,, Prentice Hall, 2010,
. A. Lean-Gareia, and [ Widjaja, Communication Networks, 2™ ed., McGraw Hill, 2003,
. W. Staltings, Data and Compuler Communicalions, 9 ed., Prentice Hall, 2010
. L. Peterson and B, Davic, Computar Networks: A Systams Approach, 5° ed., Morgan Kaufmen, 2011,

R b ) e

¥a




ASIC/FPGA (5l sl
ARIU/FMGA Circuits

() Tt ly daad
= ¢ f—t S M

SOl sl gileiy, t.lvi-_ufj‘ gl gn Lt Blos a2 Jea s gilaesly 5 A Ky peler i 2 ik
h,ﬂ!a-'- thJJJE}J}JHJ'ﬂJ;Jr—-H;—HéM}jASIC I.F‘Jj’ k.Fi.......--_’ ‘qlﬁléﬁ-‘d -u_.-nl:-#;

Tyt T

{ASIC) s 3 S d owisa (Slo gt 1 do 3 5 a0kd

iy Far f—"ﬁi J(Full Costom/Senm Crustom) ahiy et g eliy Mg I!hrj_i tfb\s .|_|;1.l_ﬂjfh' o ll#fg’ gha,,nl_;
FPGA

- P 2t Jﬂ_- i e o7l [Pl g P g i ol

JEd T it g ool p VEST peba (gl s flase

AU (Fety LT eshoih o o O s Rl an B St gl (glaes , B0t daiie
{iteration bound}

bl Sl o il Aile s s Wy dem ggilee Filag wdd L 0 VESE s glegsilens | oorlile slneCol
@S e L 3G (3387 aaS” Unfoulding) ja 28 5k o Folding} g 3b v 20ls;

b el g b g e il btk g5 el gla ta; y Dlijaa Uy Lt t Gljasli g lejan dyl b sl g stess
e e P AT E Y

gbd em Dlilone 5 Sl wgile aaky o T 1 sl Ll cne e hle § Ces a8 | s (50 (5 ales
th,.lj.l;.:t-h-ﬂji ,|_§|.h IJ:S.L_JJ...; lhfﬂbjhvﬁjﬂiéhhnﬂc\a—hii!j I:JII-I-‘L'I‘J

15 memilonn

it 3 wSeat (Sl e 2auione ol B

L T R
WSilse nsldy b houd ols fls ol

NELRG O

SELT]

? o yu
K. K_ Parhi, VLSI Digital Signal Processing Systems: Design and Implementation, Witey, 1959,
5. Y. Kung, VL3I Amray Processors, Prontice Hall, 1982,
Lars Wanhammer, DEP Fitcgrated Civcnits: Academic Press, 1999,
bl 1. 5. Bmith, Application-Specific Inleprated Circuits, Addison Wesley, 1993,
D. E. Thomas, snd P. Moorby, The Verilog Hardware Description Language, L Spninger, 2008,
W. F. Lee, Verilog Coding for Logic Synthesis, Wiley, 2003,
. Bhatnagar, Advanced ASLC Chin Synthesis Using Synopsys 1Jesign Compiler and PrimeTime Sprnger,
2003,

w] LA o L kD

¥F




4 god F gl (S slene
Advanced Computer Architectore

{5 A} ooty dload
= b it — i

(T3] PEIPHRY (I PR PN - YW PP W PRI Y7 FPL R 2

E i Tyl

F el oiha y (landa

Verilvog 0bj o Sadee

(ISA) n JorlFygid dcgnome bl §gual” gl g

230 ren b alel Dibdee 4o 4 o B 152 5 a7 el Slslona

o J AT 010y il SN et ) o

{(Pipelining) 4y da dhosgy 2 T3 05 ¥

e b Aal Ll bt Solbela seas® J2E g nasls e g3 gl kean s TLP ot ol paiid pelae 35 530y Hdes
QOELP il a2 15b g e o OOE 51t (gl mbilgy o6 5y anl e vl doi 2 oo

bl a7

&ibes i e jLe (Crehe alible Ol jla : balible g 3g)guiS

g3y a2 g o Sl R

Wy g o 3 5 Sb 3 5 f'liu 145 22s bl Multi-Threading, Hyper-Threading @ (glaitsn i ging d=
ol 5l T g 2318y

P2 LI L3 2 (Slgls  puilir b 3 030 20l Sl lakls 3 £oi

2 gl e
1. I A. Paficrson and 1. E. Hemnessy, Computer Organization & Design: The Herdware/Software Interface, 5°
od., Morgan Kaufmann, 2013,
2. I L. Hennessy and T A, PFalterson, Computer Archileciure, A Quantitative Approach, 5" ed., Morgan
Koufmann, 2011




JUe S (gl JUS gl T 2513
DSP Processors

[us ki) T ooty dax
ERVLITER | S— — 2 3l

Ot Jlsm s gta T 25ka p ccla ol gy byl b GEAT 2 el

Tyt Cav

S (1 Bt g oty AN B30 (SR dlle i b 9 4ok

I3 JERes G £ PIOR rv3 2 3 P S (ST P UG 3

TH =5 2 CE0A0 5 CSO00 slhedtafts o o' U Jpde Jio ola s S5lap shia? 3 a8 Qs

ok S b g 2SS inderflowd 5 ) 5y e gjt.-,,;.k'.-g-:;,t..ﬁhgj.;..{lf oo (SIADSP 33 afost Lawry 8 ol
-3 IR g1 PR Y | PR PRI P S S t_l:,.‘.l

Jrenn ol S g A G e s Sl B30 Sl (53 VST Sl p SRS 5500 (Sl 155t
w2 LMS B gy 4 sk LPC QDDCT JFFT y Goertze! (TR 3 FIR cla 25 CH0OD Goabyls j4Ld funs § ald
ol s ol I B3 p g AT R ke T S8 8, e 5l y Linear  assemably 3 Assembly (O & 8 ity
CHH0 52814015 3l pna

Jizen gl e 6l idedicited joglin oiT 5 potde Gl I 51003 | ptime | ol ok

e P plao 52 mized signal § Yy oo e Fhoe s J68s B8 7 3310 1 (Sline 32 i \Shipiompes BTG (71

2 a=hye

2. 8. M. Kuo, B. H. Lee, and W, Tian, Real- Time Digital Signal Processing, 3" ed., Wiley, 2013,
3, TIC6000 Teaching ROMs, 2010 Updates.

1. D Liu, , Embedded D3P Processer Dresign, Morgan Eacfmann, 2008,
4,

R. Chasszing and D. Reay, Digital Signa! Proccssing and Applications with the TMS320C5713 and
TMS320C6416 DSK, 2%ed, Wiley, 2008,

5. ¥, H. Hu,Programmahble Digital Signal Processors, CRC Pross, 2001,

5. W. Kester, Mixed-Signal and D3P Design Technigues, Analog Devices Inc., 2003,

7. M. Kehtamavaz, Beal-Time Mgital Signal Processing Bascd on the TMS320C6000, Elsevier, 2005,

i




wtl P od 8 udhid

Fault Detection and Tolerance

fus 2} T oty abasd
L | ——Y = % liriny

gty ol ol 23 pobin LS oalin 1y Iagioms bpb 33 Ul g SoEIIC I (gl s b AT A
&

Sy T

(Errors) Laths «(Faults) s 1 = & Jlotiin 3 ol patilin

wohe Sy el R g5 ik [ F0adil 1 gl aly 33 Seaalhe ke olius seia wr el sl )
S5 S

N Lo PRY- P NPT [Py PN L T T T~ - B

A 2 23 palia bl 5

VLETo)la 35 s 3 i il 53 Syl

{Soft) 7 stalls RedandantDisks) 65l slacSims 1 gl o= s g3 pylis JPAPYLAEPT YL PLIEY N

1 gm0
I. B. W. Johnzon, Design and Analysis of Fault- Tolerant Sipilat Systems, Addison- Wesley, 1989.
2, I Xorer and C. M. Krishna, Fault Tolesrant Systems, Elscvier Ine., 2007,
3. M. L. Shooman, Reliatility of Computer Systems and Networks: Fault Tolcrance, Analysis and Design,
Wiley, 2002,




W 07 b (Stoud 3o p i (sl piun
High Performance Multiprocessor Systems

{5 T2aalystaas
=t jlins L) ¥

-

Sl Lo glapiee (53 oadty 15ac 7y o i ele Ml Lt g e g lens b g TE A

T L=

b o b ghes o Golane LOBX (gjkens usihys slaiglene 3l poalic dadie ! e (Silge (SlBS st
Tilera (g jLoms ¢ Sodl 5 2315 2 gladaly ¢ jlans (CellProcessar

(CUDA «OpenMP MPL) (55150 o siaeli o vesihpm 8o 250 33 3,08 1 (50 B2 (63130 gmigiitali ) 9 Waeis 3301
ke o L gadE B g e D e Sl ylT

s

1. I Sanders and £. Kandrot, CLIDA by Example: An Turoduction Lo General- Purpose GPU Programming,
Addison Wesley, 2011,

2. T. Ravber and G, Runger, Parclicl Programming for Molticore and Cluster Systems, 3™ ed,, Springer, 2013,

3. C. Hughes and T. Hoghes, Professional Multicore Programming Design and Fmplementation for C++
Developers, Wilcy, 2008.

4. W. Woalf Tligh-Perfarmance Embedded Computing: Architectires, Applications, and Methedelogies,
Morgan Kanfnanm, 27

5. M. Scarpina, Programming the Cell Processer; For Games, Graphics, and Computation, Prentice Hall, 2008,

6. M. Quinn, Paralic! Programming in C with MP! and OpenM®, McGraw-Hill, 2003,

7. D, E. Coller, 1. T. Singh, andA Gupta, Parallel Compaler Architectire: A Hardware/Soft ware Approach,
Morgan Kaofnann, 19%3,

& H. El-Rcwini, M. Abd-El-Barr, Advanced Computer Architecturcand Paraltel Processing, Witey, 2005,

9. E. Q. Talbi, Parallel Combinaonial Optimismion, Wiley, 2006,




ddgl | Sl i
Embedded Systems

o5 45) T2ty i
- B - gjm:‘ﬁ'

wig gt b bt 3 an ) Bl 3 bl 5 S e Dl g g ) g g oS b s § b
Pond T
VLIW 3 ojpliva doit &g (slaaiilog
S gt s s cbe IR glankijla,, b ot sl jam ki SlheEiTs 2
b o 5 By s lans T {ASIP) ol (glaa gl adsies Slmoui j13 4
aaly s Gl g gfludda dsfendlyas dpgies aeey 1 oguagKy BB 3 by T SheniiBg
aby o 32y ol b Ly, Compilarctarpeting
Lo brdijlapdir 20k gla ty) claedijlsptin slagg lone dosdijhs gt ol e (gla ty) ¢ 456 cslbontila e
Laaaijls ki | £tagbe ; glacdibe 4ol D10 9
(Serlia 5 (ST Plagdaile ) suile) e ol slagze s S B0 Lile Slapte : G il (St
_ dite Jta kit 2oy da IVSF
saby 3 ok s ot o o875 W sk ¢ i3 ol sl e e T kgl (S W gt 15 3k i

i3 s BN LR | doe o gy 1 b 15 5 il s el Tl Lot 9 LT (Sl 3y
Simulated Anncaling
3 o S sl e ey bz sVpade] ST g b el s iy Slaita g g3 Olfeebal oLl g el

ﬂﬁﬁujﬂjlaﬂ - ;_fl""il

§ et o
1. E. A. Lee znd 5. A Scthin, [troduction w0 Embedded Systems- A Cyber-Physical Systems Approach,
Lulu,com, 2013,
2. T.H Comen, C. E. Leiserson, and R. E, Rivest, Iniroduction 1o Algerithms, 3™ ed., The MIT Press, 2069,
3. P_Jenne and B. Leupers, Costomizabe Embedded Procossors, MorganKaufmanm, 2006,
4. I A. Fisher, P. Faraboschi, and C. Young, Embedded Computing: A VIIWaApproach o Architeciore,
Compiiers and Tools, Maorgan Kaufmann, 2604,
5. 1. Henkel and 5. Parameswaran, Desipning Embedded Processors: A Low-PowerPerspective, Sprinpger, 2007,
&, W. Walf, Fliph-Performance Fmbedded Computing, 2™ ed., Morgan KaufisannPublishers, 2014,

A




JEmd slashie Coibe (55305
Fabrication Technology of Digital Circuits

fus hai) T2 ooy shaxi

2 it )

VLST lylie ol de gles aly p o8im i b 23T 2 o

P yd
o, 5551 3 QLAT
6l 3 955 e
Bos gt 15 @ Llom 5395
ol Sleolyile 3 a7 Oftae
7 AN
(Si03ly 3 P iirbe 2 G L DL (g5 i b5
w0 Ty
edcmay gl o E A oa  slh b gty
otk
odld s glhsody
Sl (Sl
ol el 4 Sl Jifw - 29 5 9 52933 BNt
381 il sl sl 3 salil U madome Slghas ool e 3 Silwodly ot e

tatpe
1. Thomas and Moorby, The Venilog Hardware Description Language, 5 ed., Springer, 2008,
Rabaey, A_ Chandrakasan and B. Nikotic, Digilal Iniegrated Circuits, 2°° ed., Prentice Hall, 2003.
3, N. Weste and D Hasmis, CMOS VLS! Design A Circuits and Systems Perspective, 4% ed., Addison Wesicy,
2016,
M. L Smith, Application-Specilic Integrated Circuits, Addison Weslcy, 1997
H. Bhatnagar, Advanced ASIC Chip Synthesis Using Synopsys Dosign Compile, and PrimeTime, Springer,
1999. _
6. N. Weste, and K. Eshraphian, Principles of CMOS. VLS Design, 2*' ed., Addison Wesley, 19594,
7. W. Wolf, Modern VL5I Besigm: A System Approach, Prentice Hall, 1994,
8. K. Eshraghian, Basie VLS! Design, 3™ e, Prentice Hall, 1994,
9. J. Rabaey, Low Fower Design Essentialg (Inteprated Cireoiis and Systems), Springer, 2009,

Pl

LA

AY




(=T P LSRR SV R

Power System: Dynamics 1
(8 ) T oty ke
TSR 55 e ko 0 A St 3 it — 8 i

S8 e J 25y (g0l Lo urlie s s 10 58 gt i WSk s 50 2 ea il e i
P T g

kel

b Gl e 33 (alask Sladl

WSl ot glie 219y Flail w3 2

O e Juds dei g SAET 8 5 i, e

e yyitagpiadl j 3 JES Soplas- patlic § ldatess

FIIE 3 39 2 20 s E1P1 028 900 s 53 Uiy 2T (530 Jue
Jub ot g Jld clanly ]

238 gmis gl 1 8 (0l e g

g o g il gh

£ Bt byt
1. P. Kundur, Power System Stability and Contrel, McGraw-Hitl, 1934
2. K. R Padiyar, Power System D'ynamies, Siebilily and Control, BS Publication, 2008.
3. ). Machowski, J. W. Bialek, and ). B. Bumby, Power System Dynamics: Stability and Contrel, Wiley, 2008,
4
5

. P.W. Sauer and M. A Pai, Power System Dynamies and Siability, Prantice Hall, (998
_ Y, Yaoc-Man, Electric Power Systomn Dynamics, Acadomic Press, 1983,

AY




D28 (St 3 (5510 310 8
Power Systems Utilization

{15 58} T3asly shasd

1,65 A3 S1 0 et £ it = ¢ oy

w3l o s Y oy 4y 10 ) R (St 1 (b0 e gl b 5T 2 DA

2 g Tyt

et 3 Tl sty ctneiza 1) gt (12 o e e § ek

= KET 2y Bl S8 e gln, fopy salis 0¥ pn b g it dipod 2 (fal pm Slaaaty (galalil ol 2Ry
s et o gle 2y 108 e o gl T AR gy Jgl b3 Glat B Y (gla g el S0 e sl
s Jom 25 218 (T 05 8 i avaltn e gy g kil 3,8 J 50 PSO 5 2nf 0n S

JE St I g g Ol il Bl e o i g g 3 cedia Rl 035 1S Slua 53
L e (Seelies S50l g Pl G o U S e gha gy cladanly Do g gy a0z 0 k)
PRO 36855 o )51 bols iat pa fm (sla 205

wrks A 3 Sade a8 g gl gl pe 3 o] ey (gl sandia 1 Fle 5 QT SOy Sialan
e bl B sl Me s Jpab o o ol e BT e b el Gl iy el
LTS sty

s il g Wil g8 ks Gl i e sl S b B st e 8 ke b
5t Fay 3 Op-Y e JAE o ol e DO b o o for = sy e e ek G5l el e g Lol
J

e o | bt bt g ad g 3L gl ) 8 S e e Ol ey S el il g 0B A0
a3 ¥

sty 2 o S 45 e 5o g emobail Jly Sy patme gl o 638 Jal0 LS e ki 2 glene o1 ot 1S3 JONT
alF pad g 3 Lo gl DAL 2 PRSI R PP E R AP e PR e P s
3 AL JYa ez syl g e 6

Sy [ Bay 4 ST 0N e b 03 2 6 K glagi Ul g Bt s S itk Gl puadd
TR SR NC RIS P S NV SSUIVE 0 S PN PR PRI i PO S RPPRR [P e N T Y

R IS NP S = WP SN L R | PPN | g PO S N JPRRK. S S ROU

t it o
1. D P. Kcthar and 1. 5. Dhillon, Power System Oplimization, 2™ ed,, Prentice Hall, 2010, _
| VANPGRS 5 R JP PRI g PP 1t S B

AF




B b

w2t N (5t cple ol (52550
Comprehensive Theory of Elecirical Machines

{ug o) Y1 aaly olas

LS | m—— ) | Y

BT pita 3 L 3 Shas o (s S0 esla e plt Sinbis a1 K000 BN (530 ot Sl b 02T 3 i
Tyt gt

i

o elay AT G5 1 R (5 1e5

P b 3 T (Gt el 5 40l

O b L5l g 5 el

gliie s 530w 5 AN 2l pdly (G145

wrylBie (i | G| 55 A 0l (60

ol gllita | o BN Gl a0

i Sl g il

} oty

. P Krause, O Wasynczuk, $. Sudhoff, and S. Pekerek, Analysis of Electric Machinery and Drive Sysiems, ;i

ed., IEEE Press, 2013.

. P.5. Bimbhra, Generalized Theory of Electrical Machines, Khanna Pub., Delhy, Tndiz, 1989,

P. Krause, 0. Wasynczuk, and S, Pekarek, Electromechmical Metion Devices, 2™ ed,, TEEE Press, 2012.
1. Gau, L. Zhang, and X. Wang, AC Machine Sysicms, Mathemalizal Model and Parameters, Analysis, and
System Performance, Springer, 2009,

. Chee-Mun Cng, Bynamic Simulations of Etectric Machinery- Using MATLAB, SIMULINK, Prentice Hall,

1998,

Ml




A (855 @3
Elcctric Energy Distribution

(5 450) T oty Shind
- =j1 -- . _ = .I -l i-"

L et o)y g g5l asef 52 gy dmla b pEET 2 bt

tursd T

sl UL T L

b Sl dadeay

s

aLighBgh Slog bl 8 G pkeli

P RUL e WL

Siy AR o3 5N ol

SUIN A 30 ol Ty ifad | gllor § pauno-

LU Gt 1 Sbabel oD

e 3 350k Sl bl ool e T Ay 21T Sb LB Loy ba  SUAD 5515 0
I T3 23 NP SleCd A 3 SN pan | Jolii g 3aE 4SS 5 SUS Lty dad
2 @ ahll g oy e

S STl g0 SAlelie

o el g2

il gt

U 530 8 by U7 52 o3y eerlin

QLIGT CEIWASS 33 Dl bl

2 et 0
1. A. A Sallam, and(}, P, Maltk, Flectric Dhstribution Systems, Wiley- IEEE Press, 20711,
2. A. S, Pabla, Blectric Piwer Distifbution, McGraw-Hill, 2004,
3. T. Gonen, Electric Power Distribution System Engineering, 1986.
ATEY o ib il et ot o Bl 2l i ol ) uijﬂ1.;3963,;ﬁurv__-5!h;ﬁj.ﬁJ fu.uliﬂ“.uf_,r—f
PP 0F o i s g7 Sl ek et o) RS g el e D
PR A e il S BN ) 58 et DB L pd AW 08 g T P

AF




o 33 5 g ﬁf@' ol lio
Advaoced Proiection of Power Systems

{5 i) T3 ity olusd
LT ——T Ay g ottt ————

;;_,JEL;L-‘.F_.:,-:.SL&-J:”;_?L;I.L;”_,dJ-__,..;_,.i:,q__,Ldp_;h ik

T d T

u;.-!“-;f_‘}ﬂ!ﬁ’cﬁﬂ' .::i.;ﬁ-qiL.-n'-h,._,;‘T{,;E:_,g-d.iLéh.hdJuf;&h;ﬁ;’:g&d&!;&ﬁ-ﬁﬂﬂdﬂh
MR nﬁbl;ﬁ&},{hﬂ e s pgtaal ) Olaztbe o il glaal; ﬁ HIETE P JUN = g UTELE. 5
u—;t—:.ﬂ- ALJ U:-'L"- iu-n:—:.:l 4.1} jLuIIIJ Jal-l_, I.\_,—H'—II‘J L;Ll-d_;

L= aely JkF{superimpesed) Lo LT T W Y-S = P PR C P PRI |~ L iy
sabaa pym ‘Jﬂ;ﬂa‘l‘a ‘_ghdl.'r'lf :JLEI

(e et g ol e Jgol Bold ST b e Sl wZradd JEE At o3 8D LEE 5087 (g0
WS b Do S 0 aeke b wiler Gl 3 3k 0
ks | gl i 33 I tugdT Sims | e s kel 0l detlRe § T 0 duilie | SISk clnad s

} gl g0
W. A. Elmore, Protective Relaying, Theory and Application, 2%ed., Marce! Drelcker, 2004,
5. H. Horowitz, end A. G. Phadke, Power Systern Relaying, A ed., Wiley, 2008,
G. Zicgler, Numerical Distance Protection, Principles and Applications, Wiley, 2008,
1. M. Gers, E. I Holmes, Protection of Electricily Distribulion Netwerks, 2™%ed., IEE, 2004,

I.
2
3.
4,
5, Group of aisthors, Netwaork Protoction & Astomation Geide, ALSTOM, 2011.

A




555;1.‘.‘5;; Ih.j.gl: 519l
High Voltage and Insulation Technology

g ) 12ty otaad

- ljh_ll'lﬂ - =ji—|!;&ﬂ

e sty dagrle il plat G K2 006 (S KU At 3 bt e b AT i

8 0SB A gt 8 ke b 650 5 S0 SN gha e Zrblons

2 ey Lo

aronn (g1 Ao (sln iy e abien SR gtany AU 3 (S0 SN Ll 9 Db g o i STt 730 el
i (lany S 0 S5 AN gl

w10k b g olE a gk 3 el b 50 T SlaOe Al (S200 (Sl gy

N7 TRl B8 PRSP PR < AN - L ST - gy

IS g Rt SRS g B g AT Sl e s e peiien s gl T 500 D 30 A g (515 " STIT

La L5 g tagjles oulap a3 glandS sla § gl dle chay iley i) T e le Rk JBaten Jpol b gl

(GIL) 36" 5o b 631 Soglan PASS 3 GIS sl 5)ali b (505 0 1t peond

Syitis (slaalthledT | gl g

ta-alpw
. B. M. Ryan, Bigh Voltage Fngineering and Testing, 3"ed,, TET, 2013.
. 1. Kuffel, E. Kuffel, and W. S. Zaengl, High Voltage Engineerimg Fundamentals, ™t Newnes, 2000,
. A. B Hileman, Insulation Coordination for Power Sistemns, Marcel Dekker, 1994,
. 4. Stone, E. A Beualter, L Culbert, and H. Drhitemi, Electrical Insulation for Rotating Machines: Desipn,
Evaluation, Aging, Testing, and Repair, 2™ed., [EEE 2004,

. M. 8. MNaidv, Gas Insulared Subsiations, ! K International PuBlishing House, 20{08.

RLSTE I FLEE AT A7 A QS P E RSN ERERPIP

L bRt

Lt




a3 o1y | f

Reactive Power Control
(cg A28 T2 uoly afaai
¥ g0 5 () 3 S it | S 2 it E e

o I o g (sl 53 55N O e 3 G g e b LT § b

Tl

eslapToce Slagdalls 4o Lol 25 5 VAR R L S T B eah st gh oalie iy glad T e
B8 ass pis 3 sl Su 1S

g i (St 33 (53Dl e

SB 0t Jalol 1o | JESE Sl s 38 o5 a3 e

e 3 bR e Dol el 30 8Ty lgT etk g (832 ey

0y Of7 slaedid” Of

g 3k g3 it Olaade Slgie & 90 Ty 195 | yd 0w

bz dwlad sd | JEST el i 39 o5 Shuitf g

e
Ry L FUPEPRFT.S- PR TPROTE Vo, B PRCISPIFE § JI 0 S gt 00 RPN
T. I. E. Miller, Reactive Power Control in Electric Systems, Wiley, 1932,
P. M. Anderson and B G. Farmer, Saics Compenzation of Power Systems, PRLSIT 1996,
X. P. Zhang, €. Rehianz, and B. Pal, Flexible AC Transmission Systems: Modelling and Centrol, 2™ od,,
Springer, 2012
5. Y. H. Sony and A. T. Johng, Flexible AT Transmission Systems (FACTS), IEE, 1959,
. P. Kundur, Powcr Systern Stabilily and Conirel, McGraw Hill, 1994,
7. C. Taylor, Power System Vollage Stability, MeGraw Hill, 1994,
RB. H. 5¢ifi dnd M. 5. Sepasian, Electric Power System Planning, Springer, 2011,

Bt

Al




3 (S st 33 (3357 OV s 9
Analysis. of Power System Transients

(ug 8} 72 aaly alad
¥ g 0T 55 U s T # it = 2 —)

ac/ac ac/de dofac do/de sladte gl J 2857 gl 50y 38 glaclm slal pbia b G L5T Edi

2R T

B 5o g s ptad

U dogtase 30 -yl Akl

Lo P 3 SRS drghas 53 DT LTy

JEH Lo 4 adelos 505 p

(Closing) JUst das (33517 a8z 1 20 5y Sl a0 1 Fae  lalye

(Opening) abd | w8 A" Slactis

(13087 Sllor 33 i A} Labbows o 33 & 03000 30 30 bt e 13 A Slandlo 53] 6l A e
W93t 53 3 Woyborghedl § gpapis ST00F SR

(ERTTE jhdle 3) A Sl | s g (5 F daatl” | ol

taly
KL TG IR N F T A P S L R L N L
NTVA L8 el i 5205 SEMTP il 3 bae i 1538 o e o de 0 T

3. 1 P Bickford, N. Millinoux and J. &. Beed, Compatation of Power System Transents, Inspes/ Lee, 1980,

4, A, Greenwood, Electrical Transients in Power Syslems, 27 ed., Wilsy, 1991,

5. W. Derek Humpage, Z-trans form  Electromagnetic Transicnt Analysis in High Voliage Networks, nspeg/
lec, Y982,

%, P. Chowdhuri, Electtic Transicols in Power Sysiems, Research Studies Pro, 1996

7. L. Vander Sluis, Transients in Power Systems, Wiley, 2001.

%. E. Rudenburg, Transient Performance of Elcctric Power Systems, The MIT Press, 1963,

2. L Amillags and N. Walwon, Powet System Electromagnetic Transient Simulation, 1ET Press, 2003,




W3 (Gl  Jlodent | o) p
Probabilistic Analysis of Power Sysiems

o6 st} 12 vl Slusd
b P — = % R———

L:-'J-ﬁdhr'—'ﬁ}.}JYL}IG“}JJ}#)E‘LEJ“T=JH

b yd Do

St Ui e 3055 a0t e b e e ps ol b a2 dakie
Db (5Dt 33 (6 o et (ST 8 U

2 pob S 33 0T 67 3 b7 dgn (6 Lol

Ol e et g p

g et FVleit gy

B Sl s 33 153l | YT sy

2 gt
i. G. ). Anders, prabability Concepts in Electric Power Systems, Whiley, 1990
2. A I Congjo, M. Carrifion, and J. M. Morales, Decision Making under Uncertainty in Flectricity Markets,
Springer, 2010
3. V. Ramachandran and ¥. Sankammarayanan, Probabifity Measures of Fozzy Evonts in Power Systems,
Proceedings of the 13" Confercnee on System Modelling and Oplimization, pp 953-969, Springer, 1992

43




Ol bl
Power Quality

(A0 T3 uly duad
L) | —— (TP R LTI o | -

L_;_;L-.JIJ,.:- L;'LIJ:I- l!_]._, ;_;_,p ‘jh&..; FL Llc_ﬁq-_’ﬁ-i __;I:TJ CLA L \.‘liui ® il ol

Tyt

‘U\.“.lu 1:-1'_;_’)...5_’ hf—utg.l.l‘;w tr.:iul:‘n-lh

i gla RSATy g ol Shaliog 15087  Slod o

w3 g Sl gy ol ah e lia AU Do il 3 o ol g D

g gl gy gl ot Sy S0

NS T S P WL P g [

Gty S igas p g e ks BT b s {asine la s § neXdgagla) o 2r 2 S0y gl ac)
by CoaS g e g UPQC APLC L o8 5 e flad e Ao 0 2oy oXln o501 o ad Dlgat 3250
T JUREY PP NE o AN R TP PN F L B

i S 1 AD O3 5 e s (Sl hy ElgH T

wlodlnd 3 fo ol plhaclaal b duslie & e el S0l | € puf 3l § 2T 5 ghdge

t gl 7
AP gmtils 2o g iy gl S0 e Bk L e e

2, H W. Beaty, B. C. Dugan, 5. Samioso and M. F. McGranaghan, Elccirical Power Systems Cualily,
3 ed., McGraw-BIL, 2012,

3. L Arrllagz, M. B, Watson, and 3. Chen, Power Sysiem Quality Assessment, Wiley, 2000,

4. A. Ghosh and G. Ledwich, Power Chality Enhancernenl Using Cuestom Power Davices, Springer, 2002

5. 1. Schtabtach, 3. Blume, T Stephantome, Vollage Qualily in Electrical Power Systems, IET Press, 2041

6. M. 1L I Ballen, Understanding Power Cruality Problems: Yoltage Sags and Interruptions, Wiley- [EEE Press,

2013,

7. A, Kusko and M. T. Thempsan, Power Quality in Electnical Systems, MeGraw-Fill, 2007,

&Y




43 L) R

[= VY

Pl Jglie Ob o | JESH  glbiem
FACTS

(5 ) T1amly hasa
it 55y ST 1 it i

Tyt

FACTS oalie 5 oy 0 & doie

My pia Sla Jao

Ok o b (Gl Jua

(STATCM 1 SVC | Lold) wfatint | 5 itan Lol Jhnls! wor

(GCSC 3 TSSC a TCSC 1 8580 jallh i bnd (6 g sl Jlny) o
(UPFC 3 IPFC LS} 5ilge 3 & ol Sl ilocl pr

TCVR aTCPAR Lali} il 10y 3 S 4] sleeass gl

¥
IPRF i el gyl oedige QU WEADTS L bt 088 b 80 Y

. B M. Mathur, B K. Varma, Thyristor- based FACTS Conbrolicrs, Wiley- IEEE, 2002,

. ¥. K. Sood, HVDXC and FACTS Controllers, Springer, 2004.

. G. Hingorani, 1. Gyugyi, Understanding FACTS, Concepts and Technology of Flexible AC Transmission
Systems, Wiley- IEEE Press, 1999,

. E. Acha, FACTS Modelling and Simulation in Power Networks, Wiley, 2004,

. X. P. Zhang, €. Rehianz, and B. TPal, Flexible AC Transmission Systems: Modelling and Control. 2™ ed,
Sprinper, 2012, _ _

. Y. H. Song, Flexible ac Transmisston Syelems (FACTS), [ET Press, 1599

AY




A

. L
. B

¥ioo308 | Gl pair b d
Power System Dynamics 2

{5 ) Y2y abuxd
SN ¥, m—— Y Vi pth St 2 Kunbs 3 2 mmmieian)

Y T e A e
T d =

iy | il (50

" g ot

i 5tk

O g § Sl

i il g e Gl 5500k

WSl (Sdg )

} Q] 3
Kumidir, Power Sysiem Stability and Conirol, McGraw- il Inc, 1594,

K. R. Padiyar, Power Syslem Dynamics: Siability and Control, Anshan, 2004,

Machowski, J. Blalek and J. Bumby, Power System Dynamics: Siability and Centrol, 2™ ed., Wiley, 2005.
W. Sauc and M. A Pai, Power System Dynamics and Stability, Stipes Publishing Co,, 2067,

iF




Lo J 5 Jgel

Principles of Modern Control

(o5 A28) T1 oy sloxs
= jle——iak - =31__9:.g

M b g3 08 IS ol 5l By pealis L LT 2Dl

Tigad Ty

P PO R P o B S 3Vt gl el wole 2l b ks doutde

WGt Jon 33 Cantlad pie o by 1L, o e (G5l Jika § e g mtnlan 2 5280

s ok gt | Bl hn ol Oilao- o Rase | SN i | i Lo

toeeeld il Y el T e e 2557 e gt A 0T Yol o et ol T St gl Al
33 M g8 g sl siglan LS o g a0 plale s

PRVES T RT PN AV gt PPN | T PTER AP PR IT o8 1A e g N PUE PR SR PRI ST PR N g
eI JES A S

nsid3d LN )l Ll 4 SIMO, MISO<SISO slaps— Giod « B Al G © gabiel o GRS 4 40
ot 5l dabas BIBO (5 kbl

lagimr | U Tt S0 2 S g2 gy A Slapte e WS gy Al sl 208 S (Sl
ANy W St M) ) BEIMO (ghanmns 15T i Ul ik il gl By iy

b S oS S et sl AAS Ty B e gl By el ) gL e gl s
CHEEED i b b ki g Sl 4 Sy b Sl S ¢y St L i bl b S
iy il 3 s

oS A VLQE g e s g st o g bl LOR gy Sl 5000 D i J 2l 8T

gy
L U il el ke L&JA-JFS.JFHLHJ..;U;H- # N
APV e ] i el g mn wURE L LA ke J RS e sfandbe 3y T

Chen, Linear System Theory and Dmgn, A" ed  Oxford Universiy Press, 1998.
Brogan, Modern Control Shveess, 3 ed | Prentice- Fall, 1900,

LCT
4. W. L.

A




38 S Lz S Lo
Digital Protection of Power Systems

{5 8) 1raely abd
S N1 = —d

SMaLla ey gbaaly (ghle g Dtaziha ola S g b gtiTr b

2uyd L

08 ol el dd bt laatle o Surbd 5 SIS s B sy b anotie 3 glas g Lbia 1 geiila g s (SN
57 UT o B g eyt gt etz s 4 2 LT gha )

NEL ST BLIECR NI ERPP T JOWE L PRI
!-L-'l-q:.aln__,.udil-h- ;l:_;_}ii-l-ﬂlﬁ-l‘ﬁhﬁiﬁﬂjijﬁlur}aﬂmﬂﬁhﬁjﬂ
et 3 bt s o s e Aty | Mooa s (g ilesala

DCS g9 515 gbaz—; (Conventional) | yane slac— 1 5 pleitail § J A clilior
et Sebagi] it Jlem G533l J | ladiged

Ak 33 Phasor Measurement [P LU 2 )0°

e gt 3 ool b g foil > Ci¥oban ) SN 3 iokin L s JUBSH - ol

fa=riyp
1. A G Phadke and ). 5. Thorp, Computer Relaying for Power Systems, ™ od | Wiley, Z009.
2. W, Rebizent, ). Szafitan and A, Wiseniewski, Digital Signal Frocessing in Power System Proiecticn and
Conlrol, Springer, 2011.
3. G. Zicgler, Numerical Distance Principles and Applications, 4™ ed., Publicis, 2011.
4. A. G. Phadke and I. 5. Thorp, Synchronized Phasor Measurements and Their Applications, Springer, 2008.
5, A_T. Johnsand 5. K. Salman, Prgital Protection for Power Systems, IET, 1957

4




112230 12 )T.':Jl
Power Electronics 1

{5 ad) Tz ey dlaai
e - f—i

LT it b 8 ol pem a i 50y A ela e 3287 g ghla il gably | letF 2 b

$ ey Tyl

edoliin Sl § GO JGBT ook o S b gt il 7 Povwrer MosTet) oyl Sdale 4 117

12 o Sy T (gl hen 33 Cogalgnt” L5Us alive 3 el pas”

A s RE b Jond 138y it S0 1oy oS0 ps gl ;50 3 : (Snuobliers) "y s (oW sfns
RCT

wing

o
1. 1. Kassakian, M_ Schecht, G. Verghess, Principles of Power Electronics, Addison-Wesley, 1992,
Z. N. Mohar, T. M. Undelané, and W. P. Robbins, Power Electronics, Canvertary, Applications and Design,
3™ ed., Wiley, 2002,
1. B. Boze, Modern Power Electronics smd AC Drives, Prentice-Hall, 2601,
4. R W Friksob, and D. Maximaovit, Fundamentals of Power Electronics, 2™ ed.,Springe, 2001.

¥




AN St peils o
Design of Electrical Machines

(u5,5%5) T2 skly Shiwi
-t i T

3Ty e oS5y et o S0 SN sl gl b I e B coabia b gl F Baa

TN

P v

B i 3fgo

2 A Sl 30 (5t 2 b

Cpila o e s W dgaon 3 AT pislie
23k gl § ol o

pelin 0l 57 (Gl e g o

LET g L

W3 pelobia (Sl si e o> e

S Gl ey o o

i AN b el gl o 33 T pnlt” 3t o2licu!

t il g0
+E. 8, Hamdi, Design of Smal! Electrical Machines, Wiley, 1994,
. V. N_Mittle, and A, Mitile, Design of Elcctrical Machines, Standard Publishers Distribulers, Pelhi, 2002.
. A K. Sawhney, A Course in Blectrical Machine Besign, Dhanpai R= & Sons, 2003.
. ). F. Gieras, Permanent Magnet Moter Technology: Dﬁn!'gn and Applications, 3ed, CRC Press, 2010,
. . Boldea, The Induction Machines Desipn Handbook, 2™ ed., CRC Press, 2010,
. 1. Pyrhonen, T. Jokinen, and V. Hraboveova, Design of Rotlaiing Electrical Machines, Wiley, 2007.
. ¥. Hameyer, K. Belmans, Mumerical Modelling and Design of Electrical Machines and Devices, WIT Press,
199¢,

= LA RPN W ]

e |

A




¥oayud uﬂ:.ig}:ﬂl
Power Electronics 11

(s ) Yeomly olna
1422 3okl 2 301 2 flommmint S

LT oz cglins g8 at pu sy o305 5500 5 (Glahbn 30| LonSTF Polon Tt

JER RS

g Ak And 3 Gy (Sl Tukes

et e S e

Y- T T PR I T PR QYT SE T S R L
nj,g

ta—ale
1. M K Kazmiercruk,and D. Czarkowski, Resorant Power Converters, Wiley, 1995,
2. W, Mohan, T. M. TIndefand, and W. P. Robbing, Fower Electronics, Converters, Applications and Design,
3" ed,, Wiley, 2002,
3. W. Leonhard, Controt of Elccinical Drives, Springer, 1996.
4. D, Novotny, and T- Lipe, Vector Contrel and Dynamics of AC Drives, Clarondon, 19946,
5. B. K Bose, Power Electranics and Variable Frequency Drives - Technology and Applications, 2000
6. P. Vass, Vector Conlrol of AC Machines, Clarenidon, 1990,

84




Sgioo [yl (gla, way
Finnite Elements Methods

(g 430) T2y i
= b ——itt S )| S——

R T P PP TN LN TR R I KA

$y® L

A5 35 3 5 KT a5l

Ju® Plas 51 N8 4 o L0 51t

Spatna Sliar]  mbrikag 200

Faoits Sahaz 95 Al3le Sgima (512t -

gt baing b Olga 33 | afeil i Gl 57 1

AT (G 5Tl (5T dgkone (515

el § £)la p SO ST

et 2auma 5l ] 33 W oAb a | Lot aolad

WS e 5200 Wgal Pl 2adew glt | e

sl |Gl it 13 S 3 o3 0390 Pl

LA S s e g ) rdalide ke (6T ogma (STt oy Jles]
L 3o st 7 | gmlolin 3 7Kl 50 33eime 5l iort ds 32000

? faair g
1. N. Bianchi, Heclrical Machines Analysis Using Finlle Elements Method, CRC Press, 2005,
2. . P. Silvester, and R. Ferrasi, Finite Elements for Electrical Engineers, 3'ed., Cambridge Pniversity Press,
1996,
3. 3.1 Salon, Finite Elomems Analysis of Electrical Machines, Kluwer Academic Publishers, 1995,




A S o0 ] 5

Contrel of Electrical Prives

fus k) T2 dowhy Sl
R | M— Y Vs 5800 gy 1, 453 50 LS et talr (Gptf § jEmniinad

u;LMS'J:n.- 32 FI dh*ﬂl_jﬁ ;,1""'}1"' d.'..T el glizay ui_l:—.(]l L;has'_,-.,- | S P - J:thl whih
i glaas man 3 DTC by J 25 gl 2y i 5 e DO

fe P Ly
Claseta A ) St el Slaseta QA 35l Sapden 5 S5 S SN G50 S T adis
ey g L ima >

{2 Al ) ()l il glaa il 43 als el HER PR g PP g CRWINY PEATIC + | BP= SRS g TPt
g 4l 3 ey s 3 5 T S e b 5 sl 4 et DIC (st ige hlod g 4520

FERT-T R P EN P TLN | P W-F R W EPE U R PP gt YT YR P T P ST S Y
Healizad ey adle 3 5k aile) | S 257 ghn 2y $ll ol 3 (s p 0 S5 Sl 25 pale pmea a8 Bl 1
PPN S TPR SR NY P C ST

SILLET b lilie (52 il S8ty | Jlo! 3 SALSLEREN b Al sa e iy SO0y y

et g 3 D Sl 505 3 M e b Ash 208 2 2 S0

T Bl yo
1. I, Boldes,and 5,A. Masar, Electric Drives, 2*ad., 2005,
2. P. Vas, Sensorfess Vector and Direet Torque Contrel, Oxfond University Press, 1998,
3. R. [e Dongker, D. W.I. Pulle, and A Véltman, Advanced Elcctrical Prives, Analysis, Modeling, Control,

Springer, 2011,
4. NI,) P,g{}umg. and I. A Ditirich, Vector Contral of Thres-Phase AC Machines, System Development in the
Practice, Springer, 2010,
Slobodan M. Vikosavic, Digital Controd of Electrical Drives, Springer, 2007, _
. 5. Wiak, M. Dems, and K. Xomera, Recent Developments of Electricn! Drives, Springer, 2006.
. A. Hughes, Fleotric Motors and Crives, Fundamentals, Types and Applications, 3 ed., Newnes, Elsevier,
2006,
A, Veltman, D. W1 Pulle, and &, W. De Doncker, Fundamentals of Electrical Drives, Springer, 2007,
. L. Rodrigucz, and P. Cottes, Predictive Control of Power Converters and Electrical Drives, Wiley, 2012,

-1 O LA

v o

LKL




G S A Sl palils
Muodern Electrical Machines

(s ) ooty dhaad
S | S— S ¥ -

S Sl hadl ) e b Bpde S0 ST glatte JAS gla iy g 0 See et Dlale | e el
bl

Tt e

03 St s e gg 3 b g hmcdta sislacsle ity g o Dpdy y S psbe L) LT3 (DFIG) 45 00 39 201 (St s950 3

et 2 AAS weal et s i 3 a0

w5 SlA gy B gy et )3 30 WIS gkl Dbt b D paeme olS D ST Sl e
Laa 5l 3 78 cpgladida o Lo T 318 guadoliin g R LSl paite

Lea o 157 3 kst el 2 Mgt 3

oA sl ratlo DT 395 (Sl ol 3 T st

< &l g0
1. G._Abad, ). Lopcz, M. Rodn guez, L. Marroyo, and G. fwanski, Doubly Fed Induction Machine, Modelling
and Control for Wind Energy Generatiem, Wiley, 2011,

2. ). F. Gieas, R Wang, and M. ] Kampor, Axial Flux Permanent Mamnet Brushless Machines, 2

ed., Springer, 2G08.

3. 5. Tohidi, M. R. Zolghadd, H Orace, P Tavner, E. Abdi, and T. Logen, Poformancs of the Prushless
Doubly- fed Machine undor Normal and Fault Conditions, IET Eleciric Power Applications, Vol. &, Me. 2,
PP, 521-627, 2012.

. R. Krishnan, Permanent Magnet Synchroncas and Brushless DO Motor Drives, CRC Press, 2009

. ). K. Lang, Mulli Wafer Rotating MEMS Machines, Turbincs, Gencraters, and Engines, Springer, 2010

LA

1Y




w5 ST (Sl panila  F Rl
Conirel of Electric Machines

{5 5] T2 aoely alaad
o0 S FN 2 i - § it

salitd 3y g0 3y J 28 gln S pn g S AN psbaptle A en 3 5187 3 )T el o LET 2k

USRS

() L (Slsly Oty o ilin GG e 3,005 (Go03ARe § Saf > & KA (G3 BaS t (STAsda
wilitea (5l 15T 50 gy Selasils gilisa

W5l walisen (ol 30 wailsde Slail (Salis 9 57 2O Sl oua 300 50 20508 Ulda 20T gl g olint (52940
(4 et Jlgz)

A 390 4 BT (610 ikla JEm 3 3 P Q0T | J 57 Sl gl Tl 5 S0l b Sfgic 4 DT st gige J A
ey

S 0y melr iy 8 S0l iliia el 52 Il ) Dhadkas gay g G S Sl Shab 83k |0
{3 4alo 3 St i) ¥ | I yr

It SIa paias Sl ) slay i)

oo G 51N 35T g0 90 pueien ) 2

o et 3 918 5% 2ty S 0 i ol sl 23T

? it g0

ot

. Boldea and 5. A Nasar, Flectric Drives, 2™ ed., CRC Perss, 2005,

. P, ¥as, Sensorless Veclor and Pirect Torque Contral, Oxfond Science Pub., 1995.

. B D. Doacker, D. W. 1. Pulle, and A. Veliman, Advanced Electrical Drives, Analysts, Modeling, Control,
Springer, 2011.

. 5. N, Vukosavid, Digital Control of Elecirical Dirives, Springer, 2007.

. 8. Wizk, M. Dems and K. K.omeza, Recont Dovclopments of Electrica] Dirives, Springer, 2006,

Lnd

L R




Lo bk

] LA

W kS S5 w0 (sl Jiae | 19
Power Electronic Converters Design

fu5 J33) T2 axty Sloss
e 20D 2 e S

ac/ac y acfde «dofac tdofde stadus pis ot b b 2T 2ubit

Tumyd T

AR N DR T TR s B PP L

(Yt 4 208 gt o 25 5 uel) 3 oXCd g T (Slutel” Elgil gl oo
5! Dgailiged” b pad iy G0 Sl Juhes (5T gl st | ol e

o3l g B0 gl e 161y e 3 SO0 ST A

aciac y acfde dedac dofde (gia fae Elpt 1

D9yl iy O cla, Toue rd DAL dnbone 0 g

i

. M. Wens, M. Bteyaert, Design and Implementaticn of Fully- Integrated Indictive DC- DU Converters in
Standard CMOS, Springer, 2011,

. M. Mohan, T. M. Undeland and W, P. Fobbins, Power Electronies, Converters, Applications and Design, 3m
od., Wiley, 2002,

. F. L. Lug, H. Vg, Advacned DC- DC Converters, CRC Press, 2003,

. M. Citrincione, M. Pucci, G. Vitale, Power Converters and AC Electrical Drives with Lincar Mewrad
Nelworks, CTRC Press, 2612, _

. M. K. Kagimierczul, Pulse- width Modulated DE- D Power Converters, Wiley, 2008,

. W. Shepherd and |..-Zhang, Pawer Converta Circuits, CRC Presa, 2004,

. M. IL Rashid, Power Electronis Handbonk, 3™ e, Buticrworth- Heinemann, 2010,




938 i G501 (o, Juhae SRS oy o (Sl 5002
Novel Control Methods of Power Electronic Converters

{i5 43} Tty sloas
el AT | Y NPT Y LY

ac/ac yac/de vdefac «de/de sdas phyt 328 ccla g gyl b LT Sdidd

Puad T

a3 Ky T (S s el 33 P (sl el b ae

B e g A1 gl Jvn Elyll (5lp T8 (5l el sl | b gae

il 138 Caind JPWM) ol (Sl Oowiie LU o 2tab (G512 1 Gaa Ve Sl 22y Elpil Silusdly o 8 B
ClEzsli 9 Osl@e glndlor 33 20l Ly T Sl das Flil SRS ElT 5SS 1512 el § e

WA g0 gl 0o Sl e s S iledly oyt 3 8 o

b iz 5 Sl (T Salkie S5l X ol i STpit g bioaly 8955 8 5

? datrl g

1. k Rodriguee, P. Coxtes, Perdictive Contral of Power Concyverters and Electiieal Lrtves, Wiley, 2012,

2. K. Sirz- Ramircz, R. Silva- Orligoza, Contrel Design Tethmiques in Power Electronics [evices, Springer,
2006,

3. M. P. Karmicrkowski, F. Blasbierg, R. Krishman, and JD. Irwin, Contrel in Fower Elcctronics, Selecled
Problems, Acadermie Press, 2602,

4. 5. Khomfoi and L. M. Tolbert, Multilevcl Power Converters, Power Electrontcs Handbiok, 2" ed., Flsevier,
2007

5. M. K. Kznmiercauk, Pulse- width Modulated DC- PC Power Convercters, Wiley, 20408,

6. 5. N. Vukosavie, Digital Control of Elecuical of Electrical Drives, Springer, 2007,

7. M, Mohan, T. M. Undeland, and W. P. Robbins, Power Electronics; Converiers, Applications and Design, 3
ed., wiley, 2002,

A




S 5 A pthe

Design of Linear Electric Machines.

fug ) Tooaely slusd
_ = 'Il_...."' = =J'I—-""""'".. -_...

o (S0 S gt J 2y b ola 2y das S 0 Slas el el S Db

oo T

38 Jyiol 3 o S S gl 53 3 g gy bl s 501 UMy 558 5 apn  daikle

o313 (ST ¢ le oyn drbhu s el cobng3 57 cadla B3 3 458 5153 Slgo

S g 5 sl it el i el rtes Shm ol 5 olul il s B e Gl il (5t e
SHUE L 2l s o 30 S e b Sl ol 5T Ak g g 4yl Ll

b Sl g s ge slaodey B B 50 WY g e e 1y e b sl s QBT b Sl g
agoe Shall 2y, s alym abooli o blohe SL2 e J5 o by 5155 slaph s S5 50y me e e gl Y e
el vl 4

it (Slas il o b B K ot sl e g T g 55 fube

il 1 5la s ig) g oF b il  peleliin e glt altle oo lo o (5 o fike

3 A o
1. I. Boldea, Linsir Eleciric Machines, Drives, and MAGLEVsHandbook, CRC Press, 2013,
3. J, Gemas, Z, LPicch and B. Z. Tomceuk, Linear Synchronous Motors, Transportation and Auvtomtation
Systems, ™ ed.,CRC Press, 2011
3. ). ¥.Gieras, Linear Induction Drive,Onford University Press, 1994,
4. I Boldca and 5.A. Masar,Lincar Motion Electromagnetic Systems, Wilcy, 1985,

1-F




555! (Sl S phog (53 300 5
Power System Planning

fLs ) Tiuoely dlaas
= 1 B 3 NN

ane 5 wid Vi Sl Ay e g3 R dpdn ksl L 51 Gl o g Bl e 8 S
WSt 5 gy adg

T Tk

a1 g duld 03 (g0 p vep LS Sl v g pp Sieanel T Sl (S e Sl
lia gha 428 50 g0

pie Tl b b g yantiys sitedtn ot p8 g ol (glane gia o gl g 00 p g S panl T wblail § (63 1aaB g Kigy 3 0ja
wmitigs DLt 8 5 o e 1 B3l Sl il A D o 39807 509 0

e wily 3 ke 0B g ite] (Slee b 53 Lol | S e

(ud 5 U et g 2 pme AdaS 05 3 paali g

st iy cglanali g LAUT 2y gte D spove Lol (6 32yl g

W5 g0 o sladeki 7 Jamn Camt § dasiue 18 9 280 9

RS (S ot 30 (5 R | il g0y d Bl

o el 3ol dal ol gy yali

? @l o
1. H. Seifi,and M. 3. Sepasian,Eleciric Power System Planning: Issucs, Algevithens and Solutions, Springer,2011.
2. T. W, Betrie, Electricity Economics and Planning, TET, 992,
3. Tools mnd Methods for Intsgraled Eesource Planning, UNEP, 1997,
4, IET and IEFE Related Pupets,

vy




s A (55 5 Slaprusw Slisedel Caplil
Belizbility of Electric Energy Systems

{ug g3} raedy as
- :M - =jL—_~+~*_ﬂ'

HLAUL y HEAE g HLA o g 5 Zapeli S g5 ol SEab i bli, U551 (5l 2y 5 (5 e Sn 2 it

2 g T

Lt D g (Sl kel Sl ol 5l
Jaiat gl jpi (Shee p Oluads! SliB gl 3yl

LW Ly ool T It

cilisulel Zaddh U35t 8T, o o (Gl 8

TN [ QP E TR L L N T, T

JEB1 3 Sl gl (Sl 35 Olindel CaliB | gl 300
2380 ST Cibgalel Sl b 35t

Lack™3 pf 4 Wity illanbol ST o 3

kS Gl e Fhsnlol Sl gl 330 3 gl S (G 5lokends 2 27
S phF Gl 38 il ] B il L

¥
1. R. Biillinten, and R. N. Allan, Relisbility Evaluation of Engineering Systems: Concepis and Technigues, 2°
&d., Sprinper, 1992,
2. R. Billinton, B. M. Alfan, Retisbility Evaluation of Power Systems, 2 ed., Springa, 1996.
3. R Billinlon, and W. Li Reliability Assessment of Electric Power Systems Using Moate Carlo Methods,
Sprmger, 1994,
4. R. E. Brown, Etectric Power Distribution Reliabitity, 2° ed., CRC Press, 2008,

(R




2Alvad sl il
Rencwable Encrgias
{5 50) Trdaly i
R WY § = 1 —

gl OT 51 aokid a3 ok ST g (6l o SRl Dy by iyt 5 55 5350 lia b 22T 2 i

Ty T

i T

ol g Sl 53 5331 s Ol g

W51 0 e D e 3 S5 AT (Ja¥ it

5171 -3

SIF iy

L5l s o5 1 il

ol 63 if

TEN TR PSR-V PRI PP g S B P < LT T e Rl

e 2 lpl 53 Comsy

! Q] g
. E.F. Fuchy, and M. A. S. Masoum, Power Conversion of Renewable Energy Systems, Springer, 2011.
. 1. C. Sabonnadiere(ed.), Remewable Energy Technologies, Wiley- ISTE, 2064,
. A, Khiligh, #nd O. C. Onat, Energy Harvesting, Sotar, Wind, and Qecan Enerpy Conversion Systoms, CRU
Press, 2009,
. P. Brecze Renewable Enagy Focus Handbook, Elsevier, 2009,
. L. Frens, Rencwable Encrgy m Power Syslems, Wiley, 2003,

Lidt Bl et

Lh L




o It 54 G iedeh Sl
Intelligent Electric Energy Networks

{5 ) 1o el g liami
= 8 il S B

gjﬂgh@l_;jh“_’aﬁj)‘,wp:i;.hligl_ﬂuTth

Lo AL

iadgin (S ol e 34037 o lin

windgh SAED 13 Lol ot 2l ik

W51 (SImACt 3 Winlgm il 51 9 | AT 45 pI 031N

{uralian  gluaits} J it Qplapil 9 Olais-la 33 5351 S 2ot 1810 Koyl 4L0
IR 3y 58 Searlad pos 51k, ko (Slgdy g NS 3y 160 by

Jib g ioF sladis

0T S sl ity 9 0 S0, 6551 ot Ol e T gs

i 5yt Lt 8 50 30 Sl (ST Hkighs (SloaLLl

o ealTl Ly Lo g, 3y Shasaded (51p Nadoh sladts

! ] o
. C. W. Geltings, TheSmart Grid: Enabiing Energy Efficiency and Démand Response, The Fairmont Préss,
2009.
2. 8. Chowdhary, 5. P. Chowdhury, and P. Cressley, Microgrids and Acthve Distribution Networks, IET, 2009.
3. X Momoh, Smart Grid: Fundamentals of Design and Analysiz, Wiley- IEEE Press, 2012,

Yhe




52 5 (55 it DLl
Electric Energy Economy

fug Jhal) T2 oty dlan
S| Sm—— Y — b i

G S5l e ke g gobeatth s oaly g b cdyglei by o LST Eudid

Topd P

W3 LA g ad o o goladl gl 43 o a3 2ge wila by WA g gl 1 3 Seaill e b 0T
Yoy g e g panli e sl U ool coleallly rtan gl 5 gl 3 o5 5o

TP H S ST e e - PR JPLGR = ey P L a1 i R R TR R L RS

55 sl 5l 5 5le dntr 31 0Ol b Zreke 0T gl Sl S g kel 53 B (51501 D1k 8 g SRSl e g

Wy kAl 3 il g At S ke § kbt 1 g S B g sy | 6 e

Sl Glsl e T B g Mean-Yariance Portfolio  Lbxd 3 soliiul t DG clhaarty s Cioa ail g5 pdatli g
E3 P s 33 e

i uF g Trade- OFf DEA AHP gla, Wed 31 odést & (DG} o0if 1y Adyd Sladals syl Doe Ll (57 1408 9
HOMER 517 o5 angh (iliand 3 tpilan (535 e otis | (1 ilicke (Sl gy shue

Uapuius 2 (g §,58 ok uSAait Pl gy g 3 Hindgh (53 51 Slbpiass g oa

t a2
1. H R. Yarian, Microeconomic Analysis, 3% ed., Worton, 2002,
2. 5. Stoft, Power Systems Economics: Designing Markets for Bleomicity, , Wiley- TEEE Press, 2002,
3. Related papors 2Theses on Evonomics of Energy.




L

AT 08 ST (5 Lty
Optimization in Electric Power Systems.

s 53} P2 avly Sl
- : -' "l- . _ :j' --l-"

I\:JJ-'E!- L;hr;-:- aa 1.5,31-‘-5:{-,' Mh‘;::) ..:J:_Jlg‘ 1.: duT:JM

TS

e Sl il

SAEE pubezeas (GWA e § 2ad b o (Siludig
e Alosl s o] | o o5 flodivg

e pd syl g il

P 40 5y gl

P 3tia 15 jlurtiag

Ay L |5 jlaking putelin

i i 6 jhadng)

P At gn
. AL Congjo, E. Castillo,P. Pedregal, R. arcia, and N, Alguacil, Building and Solving Mathematical
Programming Models in Engioeering and Science, Wiley, 2002,
. M 1. Conejo, E. Castiile, ®. Minguer; and B Garcia-Bertrand, Decomposition Techniques- in Mathematcai
Programing. Engineering and Science Applications, Springer, 20056,
. 8. Gabriel, A, ). Conefo, B. Hobbs, D. Fulier, and . Ruiz, Complementarity Maodeling in Energy Markets,
Springer, 2012,
S. 5.Hao, Fngincering Optimization, Theory andPractice, 4 ed., Wiley, 2008,
S. A. 1. Soliman, and A. A. H. Mantawy, Modern Optimization Technigues with Applications in Elcctric
Power Systems, Springer, 2{11.

iy




3 gl

Electricity Market
{5 ) Mooy dlaad
LA~ S TRy NE - R ot ity

dﬁ.ﬂ,ﬂl o L{LHS-.__.’- Ej__i 3 Jlazt s-f'u_j_,? Fr
Fupyd Lo

g 3 Jla rde 0B g et B 305 33 55 b | R g e3Lathl arly pellia cf 3 500 e Elgl o S50 b pUAT
WS | il Silocch ) e  go0t] 1 K1 TR 5550 WY 20 S R T (sl fhe 3 80 AON (6551 (Sl 50 £yt
s JED 5 5 138" ke g 9 JUASHT dneind 532 3000 ¢ 03 g0 hadad 33 (SNl o § hul g daargF (5 50 ali o R Til 5 JIESE
—olt*y 5 o Ml e g i 5 vl g a3k 0 STl gl it T3l demed Sl 8y U3l 3D R 5 530, Jke

dia L PN e

w2 A (555 2 30 Gl 30 glisiLs g aoxT 8 WnoHg b Sofia el (S gl g 3 T

T gami
. B. 5. Kirschen and . Strbac, Fundamentals of Power System Economics, Wiley, 2004,
. M. Shahidchpour, H. Yamin, and Z. Li, Murket Operations in Flectric Power Systems, Wiley, 2002
. D. R. Biggar and M. R. llesamzadeh, The Economics of Electricity Mackets, Wiley, 2014,
. P. Ranei and G. Cervigni {eds), The Economics, of Electricity Markets: Theory and Policy, Edward Elgar
Pub., 2012,
. 5. Gabriel, A. I. Copsjo, B. Hobls, [, Fuller, and C. Ruiz, Complementarfty Modeling in Encrgy Markets,
Springer, 2012

Y




Wae 33 9 Bele 33

Distributed Generation
s ybi) 7o deety Blual
= 1 ——t Vot 3o g RO i 3 5 e | 13 s :Ji_;_._.l*_'

Sy 7 ga g ke 5 Lagg s S T b
TS Ty
SaF pkte S gn il ge 3 080 Sty a7 oty o BT St =2 S o gl a3hy ety a7 7 dackle
gl piee sl le e kS i 0 cgobaly B TSRS o PN E Py PIRY SPE RPN IR A
Sl 50 iy oG8 bl el ey o il g il jen gladd g 5 S D0 plB A 3 el ke 2 39 e
wha ke dphotovoltaic) g.05, ,._gh_-lf'_,_,; dwindporwer) (gl slae @,_,; Doedil My ded gl gyl
sy omicroturbine} ;555 vcombined heat and power piants}. G b 55 gty o dfuctecllshos e
O 5 T 3 gtnely ) dla g 21,03 500 e ominigasturbine) aSa 57 g8
LairT Bl g abin J 257 ol gt poite oty 5l 5135 sladibon T 0T gl 2 a3 w5 800 2015
dislanding? (gjbee p i by il g ) il s Sl 338 CBlie ey Dbk T aae 3 g2 D pd Sla e Sl las
S 0 hala e (T 53 o 5 jLetEnlen

P PO 1 P 10 UL, R TN 12 PRI T o JPRRT =T P PCTRE JY- FHCI O Y

S oSy g ey Sy g U7 QS Bl s b0kl a1 0008 g 4 0 (gleoliTy 8 L
o gl galie jaad ¥, oty exticad Wi iddispatehable 4 non-dispaichable} 01y 2t e LA

(activenctworks) Jwi sleaSe 2 elmicrogrids) afod 0 sy el 3 o a8 Slaad

lakbe b b odeliia (o3 0 a3 slagg 54 1 (distributed cnergy storape) oSy Adal (STt 893 (gl
Gi g1 Rs SolSa slae st  superconducting magnetic encrgy storage)

st ol g

12
1. W. Jenkins, G. Strbac, and J. Ekanayake, [iswibured Generation, [ET Press, 2010
2. & Chowdbury, 5. P. Chowdbury, and P. Crossley, Microgrids and Active Disinbotion Netwerks, IET Press,
2005,
3. A M. Borbety, and J. F. Kreider, Distributed Generation: ‘The Power Paradigm for the New Mitlennivm, TR
press 2001.
4. I 1. Willis, Distributed Power Geperation: Planning and Evaleation, CRC Press, 2000

(L




w33 (Sl 30 Sl Jyazd
Power Systems Reconfiguration

(g i) ¥ wiarly ol
- Hitra -t g

dl:;':i—L-Ai.L;:JLﬂr:..__-'i.h;fJSLthﬁliFr:Iuer.hﬁuTtm

TP

of e Jon £l 3 3y b b st

SLaiST 31 dyly patilie

S  cend 3ol g,

W5y et 38 LT 0 3 1PT 53k, Job Sta Say 8 Bk s
Gl 3l 3 bus il &k

Lot ST (53T sth a3l

AT 165 55 Gyl it 50 SRS pae 3 ALY U S 5Ma
witer DS 8 et !

JU S0 e F 8 A0 oo daess 33 JIGST 33 (S0 G ke o
By i g3 50 ek

Al a0 oy g3l Tehe 8035 V) Rled

PR =]

Fat a5l g o slen glhd by

ol y pd 8 5o a3 e 3 0keli

B0y pad S Ll B — Sl (5 3040k 2

YR T DL U

wptiler Ciladi-g g5 gt T3l otk

3 it s
1. D. Kirschen and £3. Slrbgu_:, Fundamentals of PowerSysiem Economics, Wiley, 2004,
2. M. Shahidehpour, H Yamin, and Z. Li, Market Operaticns in Elettric Powst Systems, Forecasting,
Scheduling, and Risk Management, Wiley, 2002,

(AL}




531 Cal yhie

Energy Manapement
(15 4550 T3 oty aband
LI P T P Y g R 4 iy

Jﬁltﬂj" h_-rl‘j L;hﬁ"l.lli N ¥ o UfLJJljg}:L‘TLFJJEJGEJHH"J"m QIL-‘-:TJ'J..‘I_,‘J' 51_“1 EI:“;:JH
S ey p e g0l

Tt s

ol Eigl 3 5351 2 e Jla

5 F FCETR e R

35T 5 S 3 U Headle 1 5 g0 Tt
0593 St ke 3 (S g b 53T 1D bee St § | Pl 4 63T Dlucbing 4555 b i ol

it § o3l LM 32 (6350 S i 3 g8 T ST 5308 51 S e

s tommbe g0 55 81 oa poke

? ol pu
1. 5. Doty and W. C. Tumer, Encrgy Management Handbook, 8" ed., Fairmont Press, 2012.
2. B. L. Capehant, W. C. Turner, and W. J, Kemnedy, Guide 1o Energy Management, 7" ed., Fairmont Press,
2012,
3. A. Chakrabarti, Fnergy Engincering and Management, Prentice- Hall, 201E,

13k




(S 395 3 gt (Sl (P
Design of Photoveltaic Solar Systems

fus B8] s darly Slaas
NETRRE ATYE < R W'Y — % il

L;-l_-,:_;_p'-131_,.:leulr:-.:-ﬂ,L;JI:.J:U{.:_gJ;figjL-l‘__ﬁtL,auijhL{hjj;:h_,k&hahj};_,hiiuT:&H

Ty T

TP LI L PV ORI VLR P = I JEVS PR

e tla s gal g S e ) s Sl Jn BT 5 Yt g ) il
LSl yph (5% Juns 33 (MPPT) Olgf 2 oo =80 13 Slaima 35530
29ln 3051 5 O (Sunedyad SW T 1abt 33 LA Ol e

AL 3 L 530 kel pl 38 Gl yade St foee J S8

1sal s Sl (| g 05 8053838 (Sl plb ot e

Wt 4 ol P S sla Ry £l

s 3 Jodin 3 45 2 | Lk (Sl ge- (Sl i Slal T 3 a2ttt
W&lo g o Sl | daund

U Grai 33 30 Sihed3pi- et AT

Sindigin At jglace ) (Sl 135 L5U i | g7 2

L L
1. R. Teodorescn, M. Liserre, and P. Bodrignez, Grid Converters for Photovoltaic and Wind Power Systems,
Wiley, 2011,
2. G. M. Masters, Reneomble and Efficient Electric Power Systems, Wiley, 2004,
3. R Meyfield, Photovollaic Design and Insiallation for Dummics, Wiley, 2010

14y




Wi 305 | gl (SR |l 4l
Design of Photovoltaic Systems

{5 gath Yo asly Sl
= 1 ol YT R—T

it stad gl glas g g e e b o LT f ubidet
S L

ki

e | Jbay 57 50, | gl

<36 WY g ld

(kb (et e gla | 4l

wliy gl dp | late RS St (ol

kel 45 gt (SUlOJL o b 3 Tapud g RO

Al dy | s Sl o o5 | b

WSy g- Sl ok | S o1 o

Shudns (G ol | 5 0T o e

Lad o il ¥ j08 [GUapinel § (Subaai1gd (Sho Jaber 3 Shes
byt # et 3 drues abail]

? o] g
1. McEvoy, T. Markvart, and L. Castoner {eds), Praciical Handbook of Pholovoltaies: Fundamentals and
Applications, 2™ cd., Academic Press, 2001.
2. D W. Goetrberger-and ¥, UL Hoffimann, Photovoltaic Solar Enetgy Generation, Yol 112, Springer, 2005,

13A




Ao Sy Jo sl g
Electric Transportation Infrastretures

{is 253) T2 narlg ool

el S V7 O e gl SIS o e 20T udien

Pyl

(52 AT Ja g o cslndilala 3 K A 155 5T Secuny § 4 IGT

oy JE 8 e Sladilil 5351 Snde 30 b i (54 8308 Claibon

P 8 Jeer (glnlel 63 5 A0S 55 T g [0 e o gKaige sl duailone

(3T 9enT sl 3 3 5n chydngd} Wby A0 (Slhpia 23 DO 0N, 23, g mal” Slaneshs B 35500 J e
{99095 ol § 9550 8 3003) JF g AN Sl 30 AC 8 A3 | () 9 20F e pile  Wloo 3 (G 5Lo )t
L Sy 9 el B i 33 (6 ) S (St g | WS 3 T

A < < ) g gl T PRRL -, Y IR Y P11 e 15 I P - AL S I

e 0
1. K L Andrews, Railway Traction: The Principles of Mechanical and Electrical Railway Traction, Elsevier,
1986
2. €. Esvecld, Modemn Railway Track, Z%ed., MRT-Produciions, 2001,
3. H. Partab. Modern Electiic Traction, Dhanpal Rai and Cao, 2013,

V14




- ARV R

[ ]

ot 7 9 B Al Sl 50
Hybrid Electric Vehicles Design

{5 63 o aarly Shini
s = 1 i

5 7 a i Pley b sl fos g Slak BT I

gy Ty

A s &30 iBY s et Pl

300 ol adal gl

Lo 13 A ot gl a5 e

B S

TPV L AL

Lo AR e et

ETI L R & e et |1 A7

Silan e K3 AT (Sl eS A 8 sl

(Sl pami 5 v et (oK1 0 LGR39 45 yh e T
aat g NSt ol 0y 32 50T S8 305 &F oun prlgus 5]l
W53 5D 3t b

oSS 30 Tauyd 539l SOl Jee!

e S s

AT

ol F 3 B el tylhg 2y Sillone

F A
| C.D. Anderson and I Anderson, Electric and Hybrid Cars: a Yostory, 2™ ed.. McFariand & Company, Inc.,
Publizhers, 2010,

. M. Ehsani, Y. Gao, and A. Emadi, Modem Electric, Hybrid Electrie, and Fuel Cell Vehicles: Fundamentals,

Theory, and Design, Second Edition, CRC Press, 2014,
1. Miller, Propatsion systems for Hybrid Vehicles, Institution of Enginesring and Technotegy (LET], 2004,

. A Emadi.fed)) Eandbock of Automotive Power Flecironics, TR Press, 2005,

L. Busscir. Etectric and Hybrid Vehicles: Design Fundamentals, CRC Press, 20403,

C. Mi, M. -AbulMasrur, and D. WenzhongGao, Hybrid Electric Vehicles Principies and Applications with

Practica] Perspectivos, Wiley, 2011,

_ 1. Lanminic, and J. Lowry, Eleetric Vehicle Technology Explaned 2 ed,, Witay, 212,

M. Ehsani, Y. Gaoand A, Emadi, Mwdem Eleeiric, Hybsid Electric, and Fuel Cell Yehicles, Fundamentals,
Theory, and Design,2™ ed., CRC Press, 2018

VY-




S35 0l 0 g d | Gl meases
Energy Storage Systems

{550} Pzaoly sk
S N B )|

=

kg3 33 53 4 Jloe nd gtn Sy g lasbib L L2 2 i

Ty T

Begydm 19 5]y flun 3 Gl g o (Slaaida

Gy (S Ry eI Smdy oS sla By il R g S0 pe ngnnnd 1 G s — i T S 5L St
Slnpd slaps e 53 5k Pl ige )18 ey paigibedila sta Lg) pUAUBMS) (5 AL S g o 0 N
Wais il g1 3y D317 (015 5 ) 10 oo 2t OIS 1 iy

O rkes el (gla 2y o nbn (gley gy g LT ladnta T gEd | g (Sl

{(Preumatic) 2Suibs oo (stapz— (Fly Wheel) ot F Frr e 11 ALY 0 b (Sl 13 (02 2

dp uﬁbu‘.ﬁq FERTST jhh_x:l'-.'.'l WSl et ‘:uzl'fﬁhn_‘plb- IEI.5'“

§ dutr] o
. 'T. B Crompton, Battery Reference Book, 3%ed., Elsevier, 2000,
. M. Ehsani, ¥, Gao, and A. Emadi, Modern Electric, Hybrid Eleciric, and Fuel Cell Vehicles; Fundamentals,
Theory, and Design, 2* ed., CRC Press, 2010.
. J. Miller, Propulsion Systems for Hybrid Vehicles, IET, 2004,
. A. Emadi, (ed.) Handbook of Automotive Power Elcctromics, CRC Press, 2605,
. P. Corbo, F. Migliardini,and O.Vened, Hydrogen Fuel Cells forRaoad Vehicles, Springer, 2011.
. W.-Vielstich, Handbook of Fucl Cells, 6 Yolumes Set, Wiley, 2010,

[

2 LA I ket

(AR




U 35505 § 4 aitia

Power Sopplies and Chargers
fus A3} ¥'1 ety Sloas
¥ TN (53 51 (S i ubind 1 T, 55 55T Sl el it - % iy

3335 93 S0 BN 4 15 e 3,80 plapins S kdihed

P

dolZi | fubay 23 by 5alo dendu S g 5 Ak

23355 33 K701 A5 Sl £Ip1

500 3l il slam ¥ vay

P2 GBI T G 700 i) 0ac 3 W gists Elel SoELe gy

Kl Blaey 30 wAiE qulie g Yot b doay ye  Sla AR | gy w

Yot g e Juusa Floit 33 Ceyad e g bl g 5030

bas 3ol 4 s sons o oMol o plns Sl PNy 9055 5T 2t g (Sl ppinid | et

? et 0
. G. Pistoia, Llectric and [lybrid Vehicles Power Souress, Models, Susiainability, Infrasiructore and the
Market, Elsevier, 2011,
2. A, Fmadi {cd.}, Handbook of Aulomotive Power Electronics, ERC Press, 2005,
3. TR Crompton, Rattery Reference Book, 3™ ed., Elscvicr, 2000.
4. M. I Rashid, Power Electronies Handbook: Devices, Circwits, and Applications, 3" ed., Elsevicr, 2010,
3. SAE and TEC Stmndards.

(AN




(A S 0 ] 0857y o
Design and Control of Propulsion Drives

(i5,50) Toandy shani
-l _- . _ =jl --4-‘

LT PR g S P L RO Y PO L I P P P S R R S

eyt T

mok gl R 3e 9 55 A% dy e Bt o g g i (st 30T 1 B 151 S ) i pagt 250 19 e SN0l
i 8l s

308 e b 3 a5 e 3 ga ey Va3 35 e 50 e gbie e gy 1 et 3 g slR 0D 3 INg RS Aok 56
OV Syt p b L g p2 g Sop Dl

et 3 A G g e shea S 0 Bl leay LlGa g1 0 T e 5

P PN I L A & [ P PP IR S P AP P gV IS P S 2 1

el S8y S0 S gl e o B g3 Ltk e a2 (S0 g gl (SIME 32450 SIS e g
[ os-b

e ) P2 S35 207 33 65 Sl et D

N ne Al gl gliabe W e s3ed 0,53 1 ot g

g Jale b B 2 Sla A P g R Sl

* el o
. M. Phzani, ¥. Gao, and A. Fmadi, Modem Elecuie, Hybeid Electric, and Fuel Cell Vehicles, Fundamentals,
Theory, and Pesign, 2™ ed,, CRC, 2010
. R Hodkinson and I. Fenton, Lightweight Electric/Hybrid Vehicle Design, Butterworth-Heinemann, 2001,
. I Husain, Electric and |lybrid Vehicles Design Fundamenialy, CRCPress, 2003,
. 1. Larminic, and 3. Lowry, Electric Vehicle Technology Explaincd; 2ud ., Wiley, 2002,
. 8. Leitman,and B. Brant, Build Your Own Electric Yehicle, 2%ed,, MeGraw-Hill, 2006,
6. G. Pistota, Electrie and Hybrid Vehicles, PPower Sources, Muedcls, Sustainability,Infrastructure and the
Market, Elseyicr, 2000,
7. A. Fuhs, Hybrid Vehicles and the Fulute of Personal Transportation, CRC Press, 2009.
8. D, B. Sandalow, Flug-in Elcciric Vehicles, Brookings lastitution Press, 2009,
8. 1. M. Miller, Propulsion Systems for Hybrid Vehicles, IET, 2008,

Ly o L Bk

b




A8 gt LSy 2Clis
Advanced Vehicle Dynamics

{5 0] T2 aaly dlasi

2yl L

LSty 0 (53551 Jad | Jge)

et ol ST e Sl 3 85 5k Juke

o il (gl gy Kaotin 85 3o Juke

] == A TR R T Lo

BLIIC 3 olF o) b b opedle alis s 3 Gl Juke
LE bylas ks 3 ] ngibe Mo o Gliodde

S

1. P.C. Krawse, O. Wasyneruk, and Suchoff, Analysis of Elecinc Machinery and Drive Systemy, 3 od,, Wiley,
2013

2. R. Rajamani, Vehicle Bynamicsand Controt, 2*ed., Springer, 2012.

3. E. W. Kyun,Vehicle Dynamies Controller for a Hybrid Electric Velicle, University of Windsor, 2006,

4. T. I Gillespie, Fundamentzls of Vehicle Dynamics, Sociaty of Automotive Engineers Ine., 2014,

5. H Andrew, Railway Traction, Elsevier, 1536,

6. R. Krishnan,Switched Ecluctante Mator Dmives: Modeling, Simulation, Analysis, Design, and Applications,
CRC Press, 2601,

7. R. Krishnan, Permanent Magnet Synchronous and Brushless DC Motor Drives, CRC Press, 2004,

&, R Esteves Aradjo, Induction Motors: ¥Modelling and Control, Intech, 2014,

9. T. A, Lipo, Analysis of Synchronous Machines, 2".ed., CRC Press, 2012.

108, Twnicki, Handbook of Reilway ¥ehicle Dynamics, CRC Press, 2006,

VYF




g sty A g b
Design and Control of Fuel Cells

fus i) T2 ooy alaad
~ e - £ il

L PR PHTT T P et R AR LT

Tt T

N R R R

T SRV A - PO THCELTR NP Y. PR g T TR e
o

e R Ay S G gid | ey g

3 b (Sl 33 33850 s (Sl e

g b e gt ) e 6L e Sl B

e o 3 e 1T (gla e

LT R P i T S T

B e T N L L S TP IV Y SR PE el

ta-ipa
. 'P. Corbo, F. Miplizrdini, and ©. Venert, Hydragen Fuel Cells for Yehicles, Springer, 2011,
W, Vietstich, A. Lamm, and H. A. Gastejger, Handbook of Fuel Celis, 6 Val. sel, Wiley, 2003,
. I Larminie, A. Dicks and 1. Rand, Foel Cell Systems Explained, Third edition, Wilcy, 2004
. M. Ehsani, ¥. Gao, and A. Emadi, Modem Eleetric, Hybrid Eleciric and Fuel Celt Vehicles: Fundamentals,
Theory, and Design, , 2* ed., CRC Press, 2009, _
. I Miller, Propulsion Systemns for Hybrid Vehicles, IET, 2004,
6. A Emodi {od}, Handbook of Automotive Power Electronics apd Motor Drjves, CRC Press, 2005.

P L B e

L

YT




Ja 3 Joor 50 5 3hads g 33395 Kiig I
Automotive Electronics and Transportation Networking

{5 A4%) T3 oy Sasi
— 2 et Vi g i T 3 Lt

Wi 53 Opda S5l 2y g s le 253 S gl b g @5 L SUAT s
¥ piyd Tyl

ol y - oy g ekl g2 ug.ll_)ﬁh ,‘51.!‘.:....2—- tl_,il-:lh..ﬁn

gals 3, g Wil 33 3 SalilS b Dl Sy T gl Jia J ST Sl 2 g kR L

w5 Sl s en O e (Sl 3 G280

awln g g ara ks 33 (6 iTga — 5 pe Al 2K S0 Bl Sl g5 L

Wots 4 o) Bl F g Sl 33 S 2K AR Sl L plgit

JE 3 Joor glapie 33 CHod LGS St p b

% et o
. Emadi{ed), Handbook of Automotive Power Elcetronics and Moter Drves, CRC Press, 2003.
. M. K. Rashid, Power Electonics Handbook; Devices, Circuits, and Applications, 4" ed., Prontice Hall, 2013,
. X¥. Bose, Modern Power Electronics and AC rives, Prentice Hall, 2001.
. M. Ehsani, ¥. Goa, and A. Emadi, Modem Elecirenic, Hybrid Electric, and Fuel Cell Vehicles:
Funtamentals, Theosy, and Desipn, 2™ ed., CRC Press, 2009.
. 1. Husscin, Flcetric and Hybrid Véhicles: Design Fundamentats, , 2% ed., CRC Press, 2010.
. N. Mohar, T. M, Undeland, and W. P, Robbins, Power Electronics: Converters, Applications, and Design, 3™
ed., Wilcy, 2002
. BAY and [EC Standards.

it




Ve Oty (01 s Joa
Hizh Power Electric Converters

{55} F2anlydlan
FiSapa5 g 0 3 it S

B Y 005 05 g S sladion o) e L i S S gl g g WS s SO ey e 0 LSt
33 2L 3 e e 4 ol 5 O RS e S O Ul B e 25 g e bl e I
e s 5 lagg sl -

Tt

2390 #2153 Sl gl 33 205 G50 A Y g1 R AN gl Jan (Gl sl £lgith g UST
Yool Ayl KT S e dml g (g g

Yo Sl il ypeed ol (sl 08

wfef Sileasha b F ke 52 U AT o INC s P 0 AC Sl T | ol ls

Vi (il 6l Juan (613 nilin Dogo 3t 51535

LahetdS e lan

e
1. D. 0. Meaesu, Switching Power Converters, Medium and High Power, 2t od , CRE Press, 2013,
2. B D. Doocker, D. W.), Pulte and A, Veltman, Advanced Elecirical Drives:Analysis, Madeling, Control,
Springer, 2011,
3. A. Emadi,Handbook of Automotive Power Efectronics and Motor Drivas, CRC Press, 2005,
4. 1. Boldea 2nd 5.A. Masar, Elecisie Doives, 2™ ed,, CRC Press, 2005,
5. B. K. Boss Modern Power Electronics and AC Drives, Prentice Hall, 2002,
&. V. C.¥alchev andA. V. Bossche, Inductors ond Transformers for Power Electrenics, CRC Press, 2005,

7. E. Acha, ¥. Apelidis, &, Anaya and T. ). Miller, Power Elcctronie Control tn Electrical Systcms, Newrnes,
2002,

Yy




1h bl

Ln

JEi 9 fea By sledibole S pae g 1518 o 4
Application and Management ov Electric Vehicle Systems

(555} T2 ooty shasd
L | — ) | S—rY

-

T P JUO P BRI P 5 LRVP ISP Y ST S8 LA N Yo

Syt P

T sl § G2 5 g Joor b 25T

o JE 4 oo 50 otinud B 5lu o (SUsppit it
S s g kS g Lol g 220 Sl ) fded
S GRS j Bl 5]y g istgidgs STl e
S sloliE Gy g 2 Slm)es- I Sl p0 FT

b S ag it e AT (5513 po e ( ik S8y g2y
Jp ka3 P e STl

Lot S RS aulY” aunomd | dlides WSeotg | gy

Wt 2 L5095 S manand Al 552 sl

w2 R e S5 8 S ke 53 30y e g ga

? e gt

. R G. Valla, and J. A. P. Lopez, Electric Vehicle Integration inta Modern Power Networks, Springer, 2012,

. X. Fhang, and C. Mi, Vehiche Power Managemenl, Modeling, Contrel and Optimization, Springer , 2011

. . Pistoria, Elecirie and Hybrid Yehicles, Power Sources, Models, Sustainahility, Infrastrictune and the
Market, Elsevier 2010

. C. Mi, M. A. Masrur, and B, W. Giag, Hybrid Electrical Vohicles, Principles and Applications with Practical
Perspectives, Wiley, 2011,

. A. Stzimel, Electric Traction- Motive Power and Energy Supply: Basics and Practieal Experience,
Ofdenbourg Indostrieverlag GmbH, 2007.

YA




waP 3 4l Japlog 50 Olai Su poke
Power Management in Electrical Vehicles

{ug 15} T2l p Hukad
- =jI _- _ :jl '+F I

s oS s 5 il UH S 3 i Al Juley L sl oy 53 BIP Dy pke i b 1000 2 D
5 A

Ty

s 3 L o 033 0 K Tl 3 st o5 55 A S ot s a5 L e Pl g )t

23 0lF S e Ul A e 3 Dl shblE a3 ey ) S ¢ S gt e D 4l peislie
wr g on g pldae ghagga

e 4 755 o Sl by (a1 g oYy (S KT L b v L1 el 1 T n T 33005 A7 P e (S 5bu e
— yadix

3l glai o 3o S g Al g iheeals cJ S g apa g e e B el gl Sy 2 DN e ST
PP I LT RV I [ LB P

3 A b felt g bl D e g b gl b g ibedabens o2 B cad )b 1 S5 T St D Sif9T St e
w3 gt g Shlam Zalgsl iz e i K

(3 DN S b 33 2 g K 1oy glikine 180 S 4 oS sl 3 3 STz 5 o bt Sl b
by o5 Lt Sl S o s e T sl By 0B JE 3 e Jaley 00 D15 S e 8 Y sl J ot

o b o S Py g e L S 20 Gl B e e B B e

fatlpe

1. X Zhusg and C. Mi, Vehizle Power Management, Modeling, Contrel 2nd Optimization, Springer, 201 1.

2. Assessment of Foel Economy Technelopies for Light-Duty Vehicles, Committee on the Assessment of
Technologics for Improving Light-Duty Vehicle Fuel Economy, National Academies Press, Washingion,
2611,

3. L. Urzclls and A Scinmetta, Vehicle Propulsion Systems, Iniroduction 1o Modeling and Optimization, 2=
., Springer, 2010,

4. A. Emadi, .M Ehsani-and J. M. Miller, Vchicular Elcctric Power Systems, Land, Sea, Adr, ahd Space
Wehicles, CRO Press, 2003.

3. R, M. Dell, [n A, L. Rand and I Cannor, Understanding Batterics, Royal Society of Chemistry, 2001,




et d J R

Nonlinear Control

{5 ) 12 ely oluas
Opke Jo55 Jgot 2 jlsab = & i

T O 5 il o (sla 500 9 oty slapz— b oo T2 idhbede

$ s

d,ﬂghm‘,nﬁhﬁl&]uuxaGt,:tlj;lhﬁr_ﬂ:u.a.a.

S jaai g {Point Lransformation Technique} abii b S855 3l asbis | 1 guor 5n, B 3 Jolei Jolii | gy p
Laa it L_-i-l;:- L ke

FUpsT Slians gyt o ghursl il T 3, s

whoilld s g o 0 it VRt 0 oS B adpibld 4 B oot
DI F g pf 3 LR 2o (R (G3IT (go)p SHNY Lh i M s
s pd ]S (Slagimer e gl

ASadud by D g o

N A e

1, I. ). Sloting, and W. Li, Applied Monlinear Conlrol, Prentice- Hall, 1991,
2. M. Vidyasagar, Nonlinear System Analysis, Prentice- Hall, 1993,
3. P A Cook, Nonliear dynamical Systems, Protice- Hall, 10885,

hhu




B yuiin oMz J f:d"
Multivariable Conizrol

(15 A) ¥ ooty ofai
D0 JAF Sl §iladiah i

MEMO) oy 5= Ay — 82520 K 4s T bl g o cla 2ay Llod bt

2 )DL g

T e g L P e gt L R L T

3 Shas Bl 3 pdonn y 53k Luly ) 0o S lEt At ! ilom £ G g o

MFD) o 5o 5,5 it 5 ISMMYIA 2500 ol 3 11511y g 1 0 iy L6 rass S0 o 3 o b
(5.V.D) 3 e 2380w 3 03kt b Juho 4 0 ol

NGHl2 3 (G niss 5t ah stap 5 1 ot (5o e T 0 e iy GlapiTnns palin 3 Flae 9 55001

AT e e 5L Ll gy bl (7 5 2 R e

(NMP) 36 4a¥ b 2T LQG LTR g LOG fia3 & )0 (o=

} a2ty
1. I M. Macicjowski, Multivariable Conlrol Design, 1984,
2. N.Munro, B V. Patel, M. V. Systerns, Theory and Design, 1982,
3. AL G. Vardulzkis, Lmear M. V. Conlrol, 1991.

LAl




Lo J 8"

Optimal Control

(o5 ) 13 by Slad
o ek JF. JFI :H - :JH:.-‘.

e Dla o gy e (S gt AT b 0T g g S b sl By Y gV R

$ g9 Tt

LQ 5okt vkl 3 028 oo il o8 obeae Slasbinal by L O3l e J 257 o g Ollo SWe s it 55T
A St b il b 0,2 ka5 B b ISR B ol b b g Do) uStByina gt J AT
ST e r gy e 0l

P PR YLy RIS 3t DLQ 08 il g o i diand” o) (Sl Gkt SR

TPBVP J- sly an b FAS 2oyt b A5 St o

A by J 257 JITB datae e g e 5 08 e glanzocms DU (62045 0 b o S5

$ el o
. F. L. Lewis, @pomat Contral, 2Z™%:d, Wiley, 1996
. D. E. Kirk, Optimal Control Theary, Preatice- Hall, 2004,
. Optimzmtion Toolbog for Use with MATLAR, The Math Work Inc., 2002.
N Cc_mtrnl Systems Toolbax For Use with MATEAB, The Math Work Inc., 2082.

-

Y




Xt (3 gaula ol
Industrial Automation

{16 ) T2y Nas
_ =jl -- I _ =3~I -1-* I

NN P Y- D NP P P PYCIS UL I P
2peyd e

i gaatagfl Sl i 10 Lo

it oy A L5t S s 137l ] 5

(DXCS) oudi uaiof I 75 | Slgwimrs

[ PC-Based) | el 510 Jousll” g, g0 Ogaulo 91 15 lgaieuns
{Data Acquisition} teota 5 34T o

BP0 gl et I3l 5

{ Real-time} uf5,8% J 5= (Sl

e (S a7 30 w3 s Jale e LT 8 b L
L palan? 13 5 StIE i mealee

ol dee 8 bl s Slaail

(HMI} fmsla 3 kil Slendlzaly

o Chplagi! 33 CASMIal 5 rald

T it o
t. I Stemersem, Industrial Aulomatien and Process Control, 2003,
2. R. Filer, and G. Leinonon, Programmable Controlters Using Allen-Bradley SLC SO0 and ContralLogic, 2002
3. 5. B. Morriss, Automated Manufocturing Systems, MeGraw-Hill, 1935,

1130




iy @5 Sl

Advanced Instrumentation

- ljh!“

{5 3E8) T2 sty ohaad
= b i

o) st dpde Y i p 0, B0 Do sl iy S hp) (slapmies SLe b Ol s D3 ged BT 2 i

o =5 1shage iyl

P Lyt

3 ol g J S sl oY o T et
Syl al St pcladachin

dg gl L5t Johun

S i B30

lo b

o o S 6 P31

i O ko 3 3 9

LHLEL AT

S gl S | it

T i 3 1E oY a3 (M gl g 030Nt
sl ghs 5 o 3

524 L5 ) g

aadgh |51 g

R

? Seieh

1. T_E. Pidmanabhan, Industrial Tnsirumentation Principles and Design, Springer 2000.

ATF




e | SLlil
System Identification

(5 b} T3 ety aboud
S | SEC Y — 8 it

P a3 6 ps el asti by e L S PR NV TOUN LI AP PR TP LEX N XA 3
2y g

et | ol L7 (G, 585 2 535 0
o 1SV | Flurlis 50 gD

ol el 3ot filas Gl
S 30 A Lyl § g s
b (Glepn 1l

uﬂ-lli.'.l Jva dl{jjl

ol b pua S0 | il

- o Sl Sluls

Wi | Flobi 000 (5l a2

1. L. Ljung, System Ideatificarion: Theary for The User, Prentice- Hall, 1993,
2. ). P.¥erton, An Introduction to Identification, Academnie Press, 1989,
1. T. Soderstrom and P. Stoica, System 1dentificaticr, Prentice Hall, 1989,

5y




cauiem Ole ] g8
Real Time Control

(8 555} T2 vty ol
- 2jl—iaa ~ 1 jiiy

A 3 S S gl ot ladien L ie Oy JE slapt e el L LY T X
T

whibly 8 e I8 e ol palie D daidda
by, JUl ilacioia oL b (g dauly

WML T st

S F R by Pl Gl Gubia L

H 30 i SU s

rides (Silo, padls (Gl ik

WS Sl

3 539 ST 3 s 97 18 b, e (S8 8
ol s ilninton § sty ( Sointle}

Hignlol Culdth 1 il 35 oS

fj:rl wla) U‘!‘“ﬁ'

VT M | S pess g1 e

a2l
1. C. Shaw, Rcal- Time Systems and Software, Wiley, 2001,
2. 5. Bennel, Real- Time Computer Controt, Prentice- Hall, 1594,
3. L E. Cooling, Real- Time Software Systems, Pws Pub., 1597,
4. W. A. Halang and K. H. Sacha, Real- Time Systems, World Seientifie, 1992,
5. 5. T. Ovavka, and P. A. Laplante, Real- Time Systems Design and Analysis, 4" ed., Witey, IXEE Press,
20911.

ALey




st ) (1B
Hybrid Systems

{5 Aai) Y1aofyalass
TR I g PV I i Y - rjlghy

iy 5n ize p e E gla e T g oS 7 st 5 BT g jlabe npi b G LAT T B

Tyt T

2 g s eid kil o gl e € 25 ) i ey 10 Pl g i e cdle Lt o Sl e
gL 2 et o it ladia g il sl 85

) el Sl diagr S 1 3] A (Sl

30 A A et o Bl bt | Salya ctmet e 1 6MET olin (gtan 407 T " e (S e
PN LS D JUSIRN = g YT Y

Ol 4y oS5 paiee b ol g3 0Tl dhndy i ey Balyy bt oS g S el 8 I Sl e
(o 3 bgiarh t rliea AN LD T Glaet o J S aglabhia et 4 ptadile; 0 il g S e

st ot ST Sk gy 8 Sy OS2 g 5 e

32 atll gl SR 3 BB 4 i T 83k Sl ST (Gl b g Sl o A
159788 4llian iyl 5 (Slhpas

a2
1. P. Tabuadz, Verification, and Control of Hybrid Systems, Springer, 2009,
2. I Lygeres, 8. Sastry, and €. Tomfin, Hybnd Systems: Foundations, Advanced Topics and Applications, To
be published, currently available for download: http:foomtrolce.cihiz.chi~ifaatic/ook. pdf, 2014
1 D, Liberzgn, Switching in Systems & Control, Birkhauser, 2603.
4. A. Platzer, Logical Analysis of Hybrid Systems: Proving Theorems for Complex Dynatnics, Springer, 2010

iy




LT F0 (30 § O pi (ST
Artiflcial Intelligence and Expert Systems

{5 ) Te ooty ol
= 8 ity = b sl

= g 33 UYed 5 e 5 OF el (K Sn 5 b ordany 5 wale Jie - csln By g gl b AT 8 it
u s cola

Tzt Tl

Loz )l cadgb oalde g el dak

S poh o i L a3 T LISP o) 30 550kl bl

e N L e g e Y

o 3 e (sliezy SN Pod DES 3 BFS (g priesr s34 47 2 201y 1 il (5B P83

e Pl (D el BB Shatis g 7 35804 i DLt i Bl 1 ST b i &

ladSlt | GLET Phos omyp 1 Mlemmi g g U gba Pl an S0 b ln st s e Shaie pla oSiaT” @ 513 &1l
Cobeglan (Sledigla 2y dailets (Somantic] | pise

R gl 4157

oloms o6 ;5 premed 1nalo 18 8 nal b} 0ala 3 Mazet o Sazmd 2 [P0

I T S N N B N 7 5 7S T
ReinforcementLearning}

% iz g
t. $. Russell and P, Norving, Artifical Intelligence: A Modern Approach, 3 ed., Prentice Hall, 2009.

YA




Lase 90 foodi f 257 9 e (Wbt
Fault Diagnosis Systems and Fault Tolerant Control

(s a8 T2y 2o
T it R TER = R M—

'Lﬂ'-ﬂ,‘lb:_;.l rjﬁpd‘r:'s.‘_‘a-l;b_, I-.i:"_"{-;hl"-"”-”-'" JJM*EjLFLJ?JLﬂ.&hL}JJhLﬁuT=‘“

St T

{FI) G 5 5kuticr 9 {FD} a5 jluplT

et oSS T BEA LT (b T b tastd bl 2 GUows (STa oy

Siay ek i6ta iy da sy i s ol 2l B e

Jﬁi e Lil"r_*:“ ;ui'l.i:l._;_.ll:_ll tkindgh | gbioas Gl dy

(S o 1453 5] (SRt i Sl 3 JUb J 8 (sia B0y FES Uas gl 52 cpad J05F FTC e Joad 3 5
P TPt P g N P L TR

il pal a2 dodar | e Sl for 2y o

? el g
1. M. Bianke, M. Kinnaert, and 1. Limze, Diageosis and Fault- Tolerant Controd, 2™ ed., Springer, 2006.
2. M. Mabnud, I. Jiang and Y. Zhang, Active Fault Tolerant Conirol Systems: Stochastic Analysis -and
Synthesis, Springer, 2003,
3. L. Y. Chiang, E. L. Russcil, and B. D. Beagtz, Fault Detection and Diagnesis in Industrial Systems, Springer,
2013

Yra




iy
Robotics

(s ki) Toaody dlaad
O J5 Jpot 2 flaied = 3 j—dad

Sk sy gt 25 gl Tt 0T e SO gla il S g sl ie el L 1T 8 DR
iy dot b p ast J 5 b g SIS (gt g3l o Sinn g s 25t

Tyt L

(Sl oap il S5 5 S gy 8 gl Dobackin g STy (e gl b derda
BT Ty e s T AT WL PR LN B

L 228 e ey rgentn s e A g ke 6L 0f Dl Sy pls b bl § R0 § peiemn 1 teday
Lt b gl 51 4Ly

Y LIS N X < PR o] S0 WP DL o R PRRN W A i T P P E N A

Y 2 2 S 2 S sle d gy ek gt e et B sl gl g et s T usalips

il A Sl By s g (Gla mle g 4 dmga gl Sote g GOy i plad gl )t e Wy

s J S el cedin e b S gLyl e bt g gl ga By slaptin I ek 0L T ol
P IS, ) Ly R Y

LI I P TP NP1 SR Yy SEF R AP TN TV I P R S P g
el

O g gt by Loy 3 95 A5 S T Sl Fa) (Fmn T el § el 308 Sl

t gty
1. M. W. Spong, 3. Huichinson, and M. Vidyasagar, Robat Modehng and Camtrol, Wiley, 2005
2. 1. ). Craig, Introduction 1o Bobotics: Mechanics and Coatral, 3™ ed., Prentice Hall, 2604,
3, L. W. Tsai,Robot Analysis: the Mechanics of Serial and Paralle] Menipulators, Wiley, 1995,
4. H Asada and 1. E. Slotine, Robot Analysis and Control, Wiley, 1986,

YF.




4yt g s
Advanced Procéss Control

fus iai) T2 daly Hoad
e f B0 Tyl 2 ot 8 i

im S8 e J 287 Glaeze glaa pl 5] FVRIVCOR PR LA ¥ R

Bowyd Tyl

=5 e s O CSTR ) dasr 51 oaie T3 aigad o gl S0 3 b k2T SO0 T Gtpius | By
2T 8 e 53 920l csladtn oS0k ¢ e

& piie L= ‘_;L-r.-_'._,_;u._......;,_,_,_.a.51..;,-_:.-gj.ﬂJﬁflk;dmﬁ:ﬁld,uq#pm_amh
S e PIP 8 Moore f s J 28 Smilhedi LS b i WS e a2 pm b S 2 Ijlesl e
GPC dln 3 AT 250 5 5 43 0905 5 GPC vy

e L 5T 13 et 8 s b B e T4 2 T g g e S A8
o b AT i 3 (RTOY i e 18 fhantige ey CodS 5 651 3 0 7 g (Stsls b J 55 sl 0311
b o B g 5 e S M L el g sl e b abE g AT
RTO o Sl 510k Jaie 2l

S A = T e S0 g g Sl s Bt R g e i pLlS i gl ST RF S
WSy pa e gy Sl S sl e e W 4 pF e o s e Gleg
J 8 il g3 p gy g 3 0 15 sk SKH 5 L P

? gar! o

1. W. L. Luybun,Process Modeling Simulation and Contrel for Chemical Engineers, 2* ed., McGraw-Hill,
1590

2. E.F. Camacho and C. B. Alba, Model Predictive Control,2™ ed., Springer, 2007.

5. A. Ordys, D. Uduchi, and M. A. Johnson, Procoss Conirel Performance Assessment: From Theory te
Implementation, Springer, 2010,

4, L. Fortuna, 8. Graztani, A. Rizzo, Soft Sensors for Moniloring and Conirol of Industtial Processes, Spoinger,
2014,

FY




Winagh J 7S5

Intellizent Conirol

(st} 1o oty Shas
= 8 j—int wbt S Sl 8 it

vyl i) 33 O 2157 5 it g J 287 g e v bt gha Byl oY sodans

LR T

JA5 5 88 bt gl colaie (g3 Fho 0 Glade guran 2 (53U Fhiie 3 plical b adam 1Y g glubd
iy S bl g J2S g Sk sy PID p PLy PIY (306 (gla S8 byl pb  Sals gladi]
PP L )

ntns oLl Sl oY i s Y O Dy e )t 2007 e (U ST 00Ut b indipts S5 g bl
a2 T gl 2 o 25 Gt s s Sl

J AT JAPC, NPC, MPC) gtiy Juo ol 2 J55 -NARMAX oo ld b Kaebsd gyl §  pac | glubid

(IMC} Jta s
Mﬁh"a,.ir e e g g e e R N U R T S M P W -y

2 Bt pn
1. Y. Z. Lo, Industrial Intellipent Control, Wiley, 1996,
2. P. 3L Mills, A Y. Zomaya, and M. O Tade, Nouro Adaptive Process Control, Wiley, 1996,
3. I B Jang, C. T. Sun, and E. Mizutani, Neure- Fazzy and Sofl Computing, Préntice- Hall, 1997.

LY




S g e

Mechatronics

{us K} T1oaly dhaad
e S 8 et - 8 i

e 1 18 B o S O e 25 oh e 3 Y el g s e Y 5T Tt
RE . gC-C A PR e

T A

B84 50 3 St G 5 Sy A oy 1 J S el et L o eloall dasie

MEMS (bl g algn o Hie 37 o Salyn g o S0 280 (St s SlSiny Sy 0 3k LG a5 3o, Sk

e Slao 5 bn Sor pLa o 00535 (gladiminto 670 5 Do) g Jhoos 1 gna £ e 3 b i

DI il slagz e (gl oy Bl (SLiD LT e e g U S50 g LS A T S g g
ciintgn S5 e det iy ki J S et SR8 S 0 g Dl By el ferly e fy ety
i J A g J S

SWpTun )3 e ot el 3 LY Slaaiet chaly glapm v ihin glanm e b b g pspde 1 Fhiia 9 LB
PLC 3 il jg b 28 1l ol g Ol jon (lILEs glipms 1500y 51

3 o33l ally e G2 I e S e UL 25l WA 3 AD (gla e oy S e Rt a2y 2 aF Pl

S5 SAF

2 et
. R.‘H Bishop, The Mechetomics Handbock, 2™ ed_, CRC Press, 2007,
. R. H. Bighop, Mcehatronics: An Introducticin, CRC Press, 2005,
- M_D. Smgh, I. G. Joshi, Mechatronics, Prentice Hall, 2(06.
. G. Onwublu, Mechatromics: Principles and Applecations, Butter Worth- Heinemann, 2005.

Ju Lt o -

Ly




(e Oganlogit Sl plag o1 1
Design of Industrial Automation Systems

(585) Tromty alasi
s s

ohes statts S5 b ol n BPC oty o S 300 0 n ki o oniin (ol 56 i 5y ol o el i1 2 bt
tpgd Dy

e Ol e e oy Zolili S 038 9 i

adijle cplb g for t 0ag St pido

Ceney 3T as ity adiys coy T )1 03 s T B33 122 ek

i g 3l bt gt D IS L e Bl 53 i 2 pdn 03 (63 15 p B SEE DA 0053 5 (ki plda
darly

e e g e U I e N P
PLC/ HMI

P& D 565 331 y o ) pf P

(ACIaY A a9 ooy ailinle ISR} AT W) 48 K0 § Ol es) Do T Al

il 5 Lt ST b gl alod ¢ Shas dudy dainie tne g (A i St a7t it oS3k
SRS g g e B3 e

ST T ARRCAL, PR P IPY o JUNE I PS B RSP R PR T R = A PR TR
Sl Sulumtete cJaT e gla

A (s (e b T3 adlaie fTermination} oiie Dbl 614 257 5613 (K0 ot

A i b Dol o35 e W e

L PPN PSP SN PR 4 PO P, ST USSPt e [ K
g it 2 gm S FD) — e AT

Lol y Zshen L',A___'_"..'

abl g1y oF i ke ailea ganal topth o ety 5 e Db 2 1 1 R N ey i P T
S o 4 55 e b gl o

2 iy

1. M. D. Whitt. Successful Instrumentstion and Control Systems Désign, 2™ od., Instrumentation Systems,
2012,

2. G. W. Cokrell, Practical Project Managemeni: Leaming to Manage the Professional, ™ ed., Intcrnational
Sociery of Atcmarion, 2012

3 ANSINFPA 496-199% Purped and Pressurized Enclosures {or Electrical Equipment, National Fire Protectin
Association [NFPAL 2013

4, T18A-5-3-1985 Graphic Symbols for Process Displuys, The Instrumentation, Systems, and Automation
Society, 1984,

\FF




. ANSLISA-5.1-1984 R1992 Insmmmenbation: Symbots and Identification, Indnmnentation, Systems, and
Antemation Society, 1984,

. ANSLE5A-5.3-1983 Graphic Symbols for Distributed Cootrplf Shared Display, The Instrumcatation,
Systems, and Automzatin Society, 1983,

. H. D. Baumann, Control Valve Poma: A User’s Guide , The Instrumetatation , Systems, end Avtemation
Society, 1398,

. TSA-75.01-1985 Flow Equations for Sizing Control Valves, The nstramentation, Systems, and Auxtomation
Society, 1985,

TES




Solai slawuT B )

Stochastic Control

{5 ) Tromly Shoai
S ¥ MY ol T il

ober et 30 28 y e b Lol rdia

T

Azt ol dydde

s A g

wafold (sl by sle bk

b SRR o 3 41y

gy gy Do il g 42 Do ol b sl 39 52815
i Joln 38T sl

by s ph Sl 358

Bl | ghah pof (5l 1SV 52587 TS

bay dd” Sile | o g (510 gimnes 233]

T )| Plus £leit

LS s glagd e | R (O g g e A car aile ol il 1 T8 gla By

tatm
F. Schweppe, Uncertain Dynarnic Systems, Prentice- Eall, 1973.
L

1.
2. I M. Mendel, Lessons In Digital Estimation Theory, Prentice- Half, 1987,

VFF




Wb A

Adaptive Control

s ) Tty Shand
L | T = 8 iy

Alei | Sk b ghle slaan T J A8 sla fs b Lt T2 Dkt
0 T

iy

Folsly gk aj 5237 2 5V, P

(STR) of ot da5- | Slloidd” ol

{(MRAS) 27 0 Joa | Fuled Sl

Passivity § cdylls (€l bt 1 ol gbs

(Autotuning) . et sl 855

Wl DT g | Bkl ] Sl S5kl

t deirl yo
1. K.J. Astomand B. Wittenmark, Adaptive Contrel, 2 ed., Dover Pub. 2008.
2. G.C. Goodwin and X %. Sin, Adaptive Filtering, Prediction and Contol, Dover Pub. 2009,
3. 1. 1. Landau, R. Tozane, and M. Miszad, Adaplive contrel, 2™ ed., Springer, 2011,

TFY




T

o5 pali 9 alun
Guidance and Navingation

{5 ) T3 anly Shaad
- Hieh G D Sl | it

bl s or e ol byl g Ui s mliy el olin gln By 5 o e shagin b kST
Ty O

S g yla ok ¢ daaa

Foat gh1a) wDlaiss GlhBEELS

a0 A g U g 108 w100 S0

1B padd 5147 3 30530 gy i pligl (SUTaT Jeudt 03 S5¥0kee
o el 3 it 8y 580 il DiTgal

2 8 e ] Ohie plnd 53 15 290

GPS oW5as b 5 pal

PN =l Ay

G ala lled (S )

BeamBider Salds § digr Sl

et ol Sy ple

H HI' r
. T Blackelock, Automatic Controt of Aircraft and Missiles, 2 ed., Wiley, 1991.
. D Melean, Avtomatic Flight Control Systems, Prentice Hall, 1969,
. C.T. Leondes, Guidance and Control of Aoospace Vehicles, Literary Licensing, 2013.
. P. Zarchan, Tactical and Strategic Missle Guidance, 5™ ed., Ametican Inst of Aevospace, 2007.

1FA




Wrns” 23139 | 50 s
Driscrete Event Systems

(550 Tiaaly shaad
- 2 jlgiab -t ity

L_EJH'-'""-J.r'SJ'UJ:-“-‘}“J-‘C‘T’fJE‘J*;‘—fEEJIS"r'—.'Jjﬁ.JSSJL‘J""‘J:J"‘;t!u:uT=J“

] 4

5 Bt o g Sl il 517 Gd” ol LGl s 165kt k0 510
LS WA g DI F 0

el 3 Deadlock . gasaryl

IS AR 48 g 1 A

adly wiud il = d

P

e 2 S BAa

153 2 s

e
1. C. Cassandras and 5. Lafortone, Intraduction to Distrele Event Systems, 2™ ed., Springer, 2009,
2. N. Viswansdham and Y. Narahari, Performance Modeding of Automaled Manufacturing Systems, Prantice-
Hall, 1992,

L




Cad o

Pale S "

Robust Conirol

(5 4] Troelydhaa
S e = b it

Py T

Brpiess § b JESpes

WL T T PRt TIPS ) ]
falho 2 T2 5 paidc 5300Y

WSilaalul

e oS gao

il bt | D

pEe 2 T30 3 60k 81 p b
an o 20 oS gms Fla (Sl 5 Blucts
OFT g pyin Hoo b gLl

2 el ye
. L. C Dgyle, B, A Francis and A. B. Tannenbaum, Feedback: Control Theory, Dover Pub., 2009,
. K. Zhou and 1. € Diovle, Essentials of Robust Contrel, Prestlice- Hall, 1997,
. 5. Poyd, L. EL Ghaoui, and E. Freon, Linear Matrix Tncqualitics in System and Centra] Theory, SLAM,
1927,
. G E. Dullerud and F. Faganini, A Course in Robust Contrg! Theory: A Convext Approach, Springer, 2010.

Y-




S5l sy

Fuzzy Control

lis i} T1ualyolon

b gy ol e st e (gl o 5 Dy el e by g 3 iy e gamn B L 12T 0
T TN

Aed bl g gle S 105l Glnas puonen 2 (570 15 TRAR poome b g

ot A Il 950 D2y 5 g B el T (G0 i

PE7L PRt E P T ERPRY- T YRI5+ I._i,-!.ml:..:.gw:,.. cshiali (5 3 (5la i

0313l 3 oo At by il slatiaT b 530 | SLubid

PID, PD, PL.anT 3 r g o 3 5apss cshmashal g 4 od WU 2 550 R ol

s 50T 3 00l 3T bl s e e b T gt B 3 R 9 S S
A o e S

538 e e Lt il ) Je Phd 20538 T

b it 30
1. L. X. Wang, A Course in Fuzzy Systems and Contral. Preatice- Hall, 1996.
2. 1. & Jang, C. T. Sun, and E. Mizutani, Neurg- Furzy and Soft Computing, Prentice- Fall, 1997.
3. 5 Ywkovich and. K M. Passine, Fuzzy Contrel, Addison- Wesley, 1997,
4, M. Guiley, Fuzzy Logic Toplbox for wit with MATLAR, The kath Works Inc., 19945,

Yoy




s J

Meural Control

{cg ) T3 oty aboni
- :jl—-ﬂ_' - =.."il—""""-”-r

b b S8 o by ek sl g ST el ) gl & 25 00T 50A 2 0y 3 man SLSTE L 0TS D0l
T o

b 25T sl e S o plad by plf WSt Y Ly Y o Dy fe D Al e SRS
ity F o8 gl sl o gl 1S D9 ey e

R T s g et | Culns gman TS peas | SLES

(a5 v 5 (MPS, APS, NPC) 800, e A s cioge s s s putnaies f5e w0y sly 25 2 i J 557
Sl

e Sl b J 28 (IMO) G518 e ] =0

Q pigal o gl 3@ (RL) 0555/ 0 95 bjgol b g )57

b ] yo
. M. Norgaard, O. Eavn and M. K. Poulsen, Meur! Metwork for Modeling and Contrel of Dynamic 5ystems,
Springer, 2003.
. 5. Haykin, Neural Networks, 2™ od., Prentice- Hall, 1998.
. LR Iang, C. T. Sun, and E. Mizutani, Neuro- Fuzzy and Soft Computing, Prentice- Tall, 1987.
. M. Notpadrd, Nevral Netwark Based Control System Design Toalkit, DTU, 2001,
. B. Demuth, Newsal Metwork Toolbox for use with MATLAR: User's Guide, The Math Work Inc., 1992,

-t

[ Jr . FY 8 |

14y




Pemn (5 jlodig
Convex Optimization

{15 k) ¥ ety dhass
= — S ) | — Y

sdome lnE e 53 (Gl s fm (Sl g et gla Bap L PR

Ty Ty

i Sl v il i gl s s Sl o 1S sl gy B 6 e e T A0

Cales 463 ) gladlie i gl 5 IS e cstioe mul 7 codlien y LS Gl s e i ulgT 3 Tk gacen
3 s slaby s Jllts shimds ol cailpaal SYSL tsdmnged whg ol a3 ply WD Ll
clygoand DY abull 5 33 v il s 2 Wkl

Lgedid (G iledall g 2 n (Sl o i (gilealg wsden leaig 5 Sileip Plee BT S Sl
a1 5 kit 1 el WSl LB g Slan

Sl 2 UGS 0§l e 1 0 petin Dl SLEY OF g0 B SV O g0 a3 g
il ppand 3l b e g QUL s 053 5l Bl ol g SANLLES

e iS5l A g e Gl s § iy St oo il Pl p i (S iloting: (SRS Y
£ el lol 18 yara 33 sl 0 g S8y 1 (Gl r ) T ki Sy Sl ISl R g 0K
Sy gdianes a0 i phiar gl

b e o5 et g3k (sla Sty M SDM GDM gae gle 2y; ol 2 pamd Silakug dimn | fx sl 5001
il et DYl b e gl 5 el Al gade gla by, SSNM Newton sl by ol o o Yol

O 5a a2

t gl o
1. B. Boyd and L. Yandenberghe,Conves Optimization, CambridgeUniversity Press, 2004,
2. I. M. Borwein and A 5. Lewis, Conver Analysiz and Monlinear Dplimization: Theory and Examples,
2™ cd,, Springer, 2006.

3. I Renegar, A Mathematical View of Intorior Point Methods in Convex Optimization, STAM, 1937,

Yar




5”3 3 SlarT LSl ppRuunest
Large Scale Systems

(5 550} T vty Shind
- :jl—:hh - =H

Lol sy 1’.{;4;: gl slap i P LR S (slapZues b bt Tubi

T

5 ol glagr o 5 gl i o3 7 deile

15 51 o3t 3L, Sk 1 ¥ g0 s SlEnsas 57 05 A 1 i B
3 S (53l ol

¥ jale pf (5 IOlpir 3 ot Sl ol o3 a2 il S Wi

Fyoin pf 52 SlouisS nl

il b oy plidn o gila _phide 33 b o Ubpiyr

w1 Al s

iy paale 580 et oyt D ghonn Sl Gl Fon b e, il

! B g0
1. I, Lunze, Feedback Control of Large Scale Systems, Prentice- Hall, 1992,

1&F




R J A
Predictive Control
{us i} o dely Sl
? jhmmion S

ot Sz selomn 3 §5Leely g 5 5 G AT S R 5 e s e BBkt
T Tl

L §1 2 V5508 by g S WS g 3 el ke

wlah sl b MPC cslagz; S 28 055 wgiloier o it ot g Ja0 slapiag® g (5!
oh TP

(shor Lcia e goi PFC 05, SU MAC o2 S00DMC o2 5 502 15500 [y ot (Slmounias” J i

iy il 3 vy il Bl o K5 BN i 3 s g e T HGPC) Bl sl gty 2 J A
CRHPC o8 55 10k sialttom slaadS oo i g, a0 G gle L2t Py T gla shalan-

28 1k (Reaction Cunve) 25Ty oomia gy 4 Siaie shadid b g jladie 1 e (st i 30 GPC (5 itlodly
Sl B e 5303 ol 4 A GPCY ilin 1 ISR Sl0sT i s b 5 s s b3
paes

R R P T R TP P T e Ree U N V)
MPC J 28 | gt 50 JE gl i s L) AT alhs

2 ke i o 3y MPC G o Bl sQP b gy gt gl MPC 1o 250 (e § e o S50
Wi L MPC 28 s gl bl 3553 Hlesyd

MPC iaabel 6 2y ke chantoabsd pbs )y 50 plyf ads il g7 dailonled et 5 LT dida s gl oo fy A0
g Bl 2, B b b e e (S5 el g e

NMPC glagjlavaly g als o s it o gladhe g dot 22 g o o fs J A8 acplie 2 gldd 8y ft J =0
o e ST MY

Piecewise Affine ) g mme e shES slapn MLD $lapi— il t o g Gl 38 e R SR
(Systems

WM (g ilmaaly g el i g yalize $ MPC 08 g sy PSS slapt e T g A 00 (e Sl RS
ol Gl 2l She by (g jhmaaly MPC o 3 (g jlonshy (Dooabed a3l Slapen

S e Sl i e gl S B gl gl B sk o s i ap sl s e

1. E.F. Carmachs, and C. Bordons, Meodel Predictive Control, 2™ ed., Springer, 2007,
2. I M. Macicjowski, Predictive Control with Coostrain, Prentice Hall, 2000, _
3. 1. A Ressiter, Model Pased Predictive Conrel: A Practical Approach, CRT Press, 2003,

-]




L ;_-,-lhm 8 guad
Fault Deitection and Identification

(15 gad} Vil aland
30 55 Jgol 1t jlamsiat iy

Jrs“wr_.,&._,l.m la i o e 5T p bl £ plelis o et a3y, L LlnT 2 b

B 3t Bae Jult

Ty Ty
pde g A2 e bl el cuman £ Shas 7 S ollast s ghelid  pmindt U el gL sl i b5 ek
2 e bty gl o S0 e LS g aett obe 2y) pEl G yolie pllest peseli (Conkd

Jda g dlii;-

3 ipen Blos b 60T 305 o abad g g Wt (stas Pl et g SN SSl8 T Ji g e slnda
ot (5tly es g Sl b 3 08 Al csla ) & St | S0 20 i g ity e Y sl 20y ik
TP PUCA Y IS OG- SE NP M TP I R | N SR SR TN O AP Y T P e

A Ry i g g Siage o a8 s 0SS Bl el ai g Bowi T TRy DR 3 A Jided
S A 20

Sl gy il globs 5 ety 53 0T 0,800 Kife 5 i LR o ol g G g3l 5 acils
bl bg o ety o

—abaT L akile b5y A Hy g Hosan el Basy s a8 5l Sl s gielah L st P
WSha B py g3 ek RSy R (e ke S e 1 OF phiin S By 5 ek g lh o0 pe g e wE
P P I N

il
. §. Theodoridis and X. Koutroumbas, Patiern Recognition, 47 ed., Acsdemic Press, 2008,
. R. Iserrhann, Fault-Diagnosis Systems: An Introduction from Faull Detection to Fanlt Telerance, Springer,
2046,
. J. Chen and B J. Patton, Robust Model-based Fault Diagnosis for Chnamic Systems, Springer, 1539,
. 5. Simeari, Model-based Fault Diagnosiz in [2mamic Systems using Identification Technigues, Springer,
2003,
5. 5. Ding; Maodel-based Fault Diapnosis Techniques: Design Schemes, Alporithins, and Tools, ™ eq,,
Springer, 2012.

[ -

Ju bl

e




shiga a9 Wprlus (S)leve
Systems Architecture & Engineering Design

{us ) T2y oluss
~ ian ~ g

Bl 53 B bl SRy WS el s an ol o i e 5l 2y gy Dt 25 0T 2 0
e oA g e

Toayd Oy

rtanss Bk b gldd 1 b oyt e i g5 L Teled s € o5 et gt S5 da et b ey Al
W (slaailps 3 slud @ 4 b Laggin ) (6iload o3 ol by 3 igbiadl 5y pale oS psbagn e 4 0 g (ibeagy
Al gl i hd G el e Sud g3 2y pebie 50y T g ke bl g Sate Ole Gladiyy e
53 ity st B o S ot ) 0 3T g sladuns ke & B stael s | e e iy e SAAB
s a? KT iy sl g3 e bt (glaglilu p baptom gyl gl wodimy 5 oabid o8 Jal b
Cost-1o-Go ) Cobe gpmiva oo By w5l 65 pond S0 2o prmnaisn (e dde Slay T
o pamin gt otigr 45T s Jo T3 oz L 53 S Dm0 T e el 3 (Function
il pke y S o g w0 i g gl 5 ol o (8 Slenn oS pman L g 5 yee LT 6 g
b 3 T s g gy Bt 4 ity gt S IUTART o5 gl lme 5 onlid e g 25, il b2
2 il ap s )3 a5 g e GL,I 33 gad b o Shdae 5o (Cash Flow) e Ol 2 aefllee gle s hngrma
100 05 Lhta gl GlapTns 5y 3 Il gl 165 el g o dmy (SSLE GIT i b b 58 (5oLl
laprn W pama) i b gtatyT a5 dpet by 21T Dynamo, System StructurcFlow Diagram s b .
IRy PR AP TRCI P S ¢3  PE T PRI R A E TS

S dmt 0
I. M. W. Maier, The Art of Systems Architecting, 3" od., CRC Pregy, 2009
2. K. Ulrich and 5. Eppinger, Product Desipn and Development, 5" od., MeGraw-Hill, 2011,
3. C.W. Kirkwood, Systemn Dynamfes Methods: A Quick Introduction, Arizona State University, 1998
4. B. de Neufville, Applied Systems Analysis: Engincening Planning and Tehchnelogy Managment, MeGraw-
Hill, 1930,
5. H. Brian, Graph Theory in Prectice: Part 1 & Part T, American Seigniist, 2000,

"By




s 9 dad (53 5ol g

Linear and Non- Linear Programming

{.5,850) T1oaty shani
- = ‘,l -'.. _ =jI -- &

ulp“—_,:s_,uh; Sl 5o aletiop sl Sa5 r.:nli- L e gedihs MMT:JH

T IO

ol e

Sl gl

15z g4ab u{Interior Point e d.hi.ighr:u_',gﬂ:ulfj: r_H.l.- t‘_’.ﬂﬁ:.:,- FIY) if'—nbﬁhj}_,:# L5 Wl g
t:lw Sl l.lh;-

g3 e s u:"-'rmﬁ* (g et gy ool § st g el gl S0 s b 53l

P gl Sle 0y

] go
1. D. G. Luenberger and YinYu Ye, Linear and Noolinear Programming, 3™ ed., Springer, 2008,
2. 5. Boyd and L. Vandenberghe, Conves, Optimization, Cambridge Univ, Press, 2004,
3. K. Burke and G. Kendall, Search Methedologies, 2™ ed., Springer, 2013.

YA




TCTIE A
System Dynamics

{5 856) T2y oloni
- & jlian E —

St sl 5 ol Sl G b Sh pde y peetipe 30 sdopa Jlea Jom g 05t G r 5 ks S5 a7 2 b
e Sl e e e g4l p a5l

P

s a3 (gh o yglnd 5 3 a2y el Jba 0T 8 o gl g oy g6 e - ekl

O T T T Tt P L
gladile | gite | gadilen 1t gladile. (Causal Loap) e slasdle cosylon g cla 80 0 I8 8 5 ki sbe B0
{Flow Diagrani) b g o S dacibe po lej b1 85

b hsT o Sty glaadity ey (sl (System Struclire) oo 5o% s T B wfalod | LIod gla ley
13 S g g gha e ot ole i ooy el b ol P wels s gl o T 1 astinal y Diynamo
calz s gimde 2 L{;r.,:._a.'f WPICE . S POWCIPIN ERRE, FIPPR. N v

e At cdde ke 1 e Bl e w8 e iy 7 agg jledile T ol s 53 08 0l e

J..h_;'a.ﬂﬂ.-lhr__._afj “:"'"LJ"'L:-’JJLF

? Butrd pu
. G. P. Richardson and AL Puch, lntoduction to System Dynamics Madeling with Dynamo, MIT Press 1981,
. L. W, Kirkwood, System Dynamics Methods: A Quick Introduction, Arizana Stale University, 1798
. M. . Goodman, Study Nites in System Dynamics, MIT Press, 1959.
. A. Kossiakeff, WN. Swect and 5. Scymour,Systems Engineering: Principles and Practice, 2 ad | Wiley,
2011,
5. 1. W. Forrester,Indusirial Dynamics, Matino Fioe Books, 2[_)13.‘

T PN

Y&




g ib 4 5
Game Theory

S | —)

B oy i e G T ity e e gl 53 6 F el gl P b pET it
o sl ) b

T I

i 5 St g iodts p i b T i Bla e g2 g (gla B g g S et a3 S puhlin
Pl o 18 i g2 B 251 8 5 prntt (e 15 ol (gt g 5L e p1 5 e S s
YR JTJE U 1 (PERR P WIS FLlp PP £ PRI Lo

gy 3 A S ga ey p B 03 sy 3 ealie gl RS L GRITE sl (il e 3 SR b
Sl Y pl gl g Vals gl daga g Jegbive Jola? 0 o850 g oy ) 8 JoW gl Fhia cle (53l
a gl 3 ey

dalua o ol ectiaz g SoWabos b (53 23 2,0 agbee § IS ot o gl iel 2875l o gl oDt 83 2 GA 55k
i g

2y mger ol o e anan glag lu ;};ﬁilﬁ Ay sa ety L gl p 3 gk A5 L il E T s gl
wslhy o S e

jUn ol Sogline gl B ip e 2 a8 s AT dalad B plie 5 ol g3 ol 1 leMIt B daalyn 50 55k
- Ty S B W[

W3l 33 5 Dot ohonm €l i 53y 0 53l s i (g Sy ke o 0 T InEHY 8 60k
e

(N e 0 AT il ¢ fn e gl o Plaimh ST > s 03]l 4 e g oL it
et S S 4 LS 3 g IS (VEG slag il

anplyagly g 8 ST calabyta o | e ey ghe G300 el e g T e peohe LAkl 392 500
Sk s g5 156 10 ol oML I e e g e

a2l
E. Rasmusen, Games and Information: An Introduction to Game Theory, 4™ ed., Wiley, 2006,
. E. Mendelson, Introducing Game Theory and Its Applications, CRC Press, 2004,
. S Biegrmann and .. Femander, Game Theory with Econtomic Applications, gad ed., Prentice Isll. 1997,
. €. N, Aliprantis and S ¥_ Chakrabart, Games & Decision Making, 2™ed. Oxford University Press, 2010.
E. D. Luce and 11, Raiffa, Games and Degisions, Daver Pub., 198D,
0. Fudenberp and 1. Tirele, Game Theory, MIT Press, 1991,
M. Nisan, ¢l al, Algorithmie Game Theory, the Cambridge University Press, 2007,
M. Dresher, Game of Stratepy: Theory and Applicarion, RANED Carporation, 2007,
. B_ MNeufville Applicd Systems Analysis: Engineering Planning and Technology Management, McGraw-Hill,
1990.

e

¥




ol PG § i 3 lorT | cwiige
Risk & Uncertainty Analysis Engineering

{5 i) Tz aly Sl
- an MW

ey

53 85 i G50y b gaama g3 S, 3 ST y bl il b Cale U RET A
Wy g gl

el

sy astatame cnld onlie T doitie

S 15 e Syt g b s d i g3 a5 W ki TS 3 ey ybia
2 gays 3 (COMPlER}. sbapy ShpToses polin tlgimem howr 5 (Jils glaii) sl oKy, Jul,>
)1 e L gl 53 g J 257 55 S (Complicated)

nsohatr] pole cpsle gl gla oj e 13 Sy 3 S ST alndtie 1 o lilie Dt 3 SuleTd Sl Catule
L SR P

gt ¢ iliy St 25l vgteden o iy 6 K roass claibbe 106 ;8 s 3 2Ky T Captlad e § 2Kt 155k e
M3 B g e S e ghainta b Dy le i gl gy gMetie 55 8 SR o il i)
A e gl it dlney o Caalid e g S g edide Wy

Sohli A b b e Sely il wlobe et e g SRy gl imie | Ve e 3 g

U P W R, P PR-J- IO NP 1y S S g I [ WPy WP Y 2 BSOS (Mo S 2

e
1. R. deNeufville Applied Systems Analysis, MoGraw-Hill, 1990,
2. D. Kurawicka and & Cooke, Uncertainty Analysis with High Dimensional Dependence Medeling, Wiley,
20006.
3. A H Ang and W.H. Tang, Probability Concepts in Engincering Planaing-and Design, Basic Principles, Vol.
1, Witey, 1575,
4. B B McDanicl and D. Dricbe, Uncertainty and Surprise in Complox Systems, Springer, 2003,

VEY




G

Graph Theory

{5 ) oy dlaad
L | — = 4 ) —ad

Mt 3 S b e A8 e ) e 4 St (5lean el Mo (gl 235 1 bl cslaarly 5ol 2 i
T 4

L:Sl'_,f£1Q4L{1J‘5J1_Jﬁ‘shhﬁkhﬁ_zﬂﬁLnn.tjmﬁdhﬂﬁlﬂﬁjjtdiﬁ: ddyl piulin

Aatnd 33 AT 556 3 T 0 Stimemdiagngs| 085" (et gt tl ST (Planar) glasis

S 33 oy e o S a1 iadlueda 3 5508 Sl

S e 8 Codlar | e pn o gal i g (GU i S L gl L g S 33 gl Ol o L [ bl & g

4

H4a Lo bd o—

Ol g i b ACS ¢ Bl Slaihl b 02 kg 5 JBaoe b 40 O e wlles 1D 55 b o
3 Loy Jedd 33 ot e 5 3 L A 2 g ik e & (CaseReview)  Jlados 40D 350 i Jdod
covntign aliis gl 3 gee

t el g
. 1 A. Bondy and 10. 5.R Murty, Graph Theory, 2 ed., Springer, 2008,
. Grmaldi, Diserele and Combinatorial Mathematics, 5" o Pearson, 2003,
By, West, Introduction to Graph Theory, 2 «d., Pearson, 2000.
. R K. Ahuja, T.L. Magnanti and J. B. Orlin, Network Flows, Printice Hall, 1993,

FY




(et  GlAD
Neural Nebworks

(15 i) T oy Sl
- % jlmmian — 3 il

et 5SS (clas 16 0 W ) amhbie s 1oBaul b o2 2B

Ty T

skt pa AT T ) sl e la Sl ebnails £ o 50

TP b e g g8 gl i gtes Sl 3 i St giliia (St (5 ilundly

oot ¥l b 3 i sl W ) o (SRS bt TR kD a8 SIS 3 5 20N

O3 e 58 3l by et Sa DA g ok O g B2 L ey bl O e 42

od 57 FHobon N ot 3o = ey syt p  2p) T Flbne gl i s B ity T ADALINE 40
g ol F 2asa i Fay sl 0y

MADALINE 4.2

Y L RO VT Y T R e T R S Lo ey Ry R e Wl
55k 53 S e i e

Y et b g sleang Jlos Je wS N S VO SOM 1 yiamgd” 400

RIS b el WS A g S R U s D et el g oDt AR aehe

S 3ot b b L o b b e S0 SRS

Wt 6,3k 8yl e pa dliis SMalee oh B Jeabinad vnanE alile sladfn: (Treration) 335 pogie
it Pl o 0 g othdls claaSis

ST §1 515 ART gl o b5 g gk d hii 2 dpular (51 po3 (SO4095

S5 oSl gt GOk ah S b 2y allet ast oy 1 Y G RN s

S GSOM . My Frat gite il Sladd

TN g ]

Tl
1. L.V, Fausert, Fundamentals of Mewral Networks: Architeclures, and Applications, Prentice Hall, 19%4.
2. D). Graupe, Principles of Artificial Neural Networks, 3 ed., World Sciemific Pub., 2073
3. 5. Haykin, Neur] Networks and 1. earning Machines, 3" ed,, Prentiee Hall, 2008.

1Y




S S
Fuzzy Sysiems
fLs jad) 1 oy alass

S| —rY S

S35 slear e g lais tlaas pancs cp i b 2T 2Bl

Tyt T4

b g g dpsloma (T tinh gl By gt e o U Dl el 5h i Ohypa s P00 e

w5 porlie oo DU 5313 b sl e 2 DT Ui g o oo T S0

Gl ey 3 Lol i onbia ¢ ilice gLy Slos £h WY A2 Cad EE YR SPPRT- PRI IS I - i » B
oty sl clla oS g la U150 (55 e 3l

Joot 1650 §1aa5 pams (51 Slas b 4 pa 5515 (5laas yugr tpotlie S o3 (CRISP cglake pumus 4, i thdegara
AL Sl 0 500 glvar paer OB o3 i 1 s Codles g L el

b ot il 0 By stied p peie o g3t abay rp 5 BT Bl oand glaprbiit cadl et JYebs S5 Bl
CEUPTR, P VoS PEPEINGI P 1=

splined gl oS il sl U g oSl b ph g e gl sl Ry (il S et ok
e U

s o S et iy WL | kit ol st e g ad o g g NS T TN il 50 B0
s S

=GN e g g (I 3 S oh g5 PO % TN PR PO N BT D T e e S-S | Ot gy K
3

iy ek e 36t il g bty ihie | s ) el shd sl e, mulS 3 a7 530 5T ke pis

lgayis — od e gl o e B0k 1 s el —Caplid - et 1 ) el 53l e
doal gl

ALM £y gl gl - 55 e 205 T g = FWE 2557 530 (5l S

3 bt Jas hgar sl oted o5 il cdholh o pgia (O3 bl y Tonlid ple 10T gl 3 (538 alisiz (556 Sollo
il el g g oy SR OT atis

o e T 38 glap i obym oSda N0 ils e

bt - pea o g Dl g el g gt el Gl (B auglis

Foig it gy sl gileesky oo e (ola 2 gy SANFIS) (o3l ) sla ey T S5 Slapie S leasly
(akijo g el prog s A idas)

L:‘Jplf‘d;':s“ﬁj:?‘li‘uftj;—"c:t‘gﬂ:ﬁ sdialle a8 Ald ol e u.‘-j!:ﬁ.ﬁ,a:‘_,t_jhj:.ja_g;ﬁ' E-{- 9|

YFF




=} T LA Lk P e

. & L Klir, B. Youn, Fuzzy sct and Fuzzy logic; Theory and application, Prentice Hall, 19925.

. R E. Yager, H. T. Hguyen, and R. M. Tong, Fuzzy Scts and Applications, Wiley, 1987,

. H. J. Zimmerman, Fuzzy Set Theory and its Applications, 4¥ ed., Springer, 2001,

. L Yan, M, Ryan, =nd J. Power, Using Furey Logic, Prentice Hall, 1994,

. A. Kaufimanand and M. M. Gupta, Introduction To Fuzzy Arithmelic, Yan Mostrand Beinheld, 1991.
. H. T. Npuyen and M. R Prasad, Fuzzy Modeling amd Centred, CRC Press, 1992,

. G. Shafer, A Malhematical Theory of Evidence, Princeton University Press, 1976.

1RO

T demlpr




WS 3bwdans 9 (63w Jbe

Modeling and Simulation
{5 ki) T oty dhaai
ke J 58 Jgol 2 jleinn i

2 oSl Sosh it el g Sl glaatine g3 iy st Sibe Kl sla Sy b 5T 2 e
O S VRS PR PX I PP 2

AT

e Sladins prlos 3 S oondign 13 305 4B p Ul £ S Slodesd 3 B3l e 2 (e 3

=gt laeim gledde sl 25 8 S pon d SIS S0 S e ot S 55 S b et
TR IOV DR N NV S P PO P | P

sl 10T S 2y g oo il 1 1 ¢S Uis bt g hnchhe 1 ek L o 3157 5 3 3 16k S
Modelica 13,8 50 ¢ S m dhde 15 3| (hs ke 550 e e Walae ol o g5l i wililes”

ol ol orde e Jm g 18 e o] iy T ebie 4 50 et el 3 1 L (Sloand 9 55k Joke
3T by B by g e pane il s oY rtan 208im b 2T 0l ghdd S sk il

R ;,;Lni.:...._._- eslesle 105 i Fmme bl i d Solea gade o ghe S gp 7 0 5 S i e e pld o (5 ki
W) gt LSS 158y S ol g2 0T (5 leand glajlplamr 3 Matlab 5 g5l a

Jatlin Shidwds gl gl 5ite i b BT

it Salyly cpantied o 5 G U dar D0 4 it 8 5 ek Sla, be ol 2 gelal  plubid eale ] g Sl e
Uagh y i Rl 3 GRily o A il 02D sl pE | gl

3t aitadie sMATLABR )5, - | gbelem gl gl 3t b g8nT o Jilial g | Kol gla, | slas dino il 3 gLl
i ph Al

? il go
L. Ljunyg and T. Glad,Modellbygge och Sirnulering, Studenifittaratur, 2004,
L. Ljung and T. Glad, Modeling of Dynamic Systems, Prentice- Hall, 1964,
F. L. Severance,Syatern Modeling snd Simulation: An introduction, Wiley, 2001,
I C. Kamopp, DL, Margolis, and R.C. Rosenberg,System Dynamics! Moedeling and Simulation, and
Coatrol of Mechaironic Sysicms, 5° cd., Wiley, 2012,
5. O Nelles, Nonlincar System Idendification: From Classical Approaches 1o Meural Nepworks and Fuzzy

Muodels, Springer, 2001,

v

1

FA
3.
4,

YPF




ST 15T
Complex Systems

{5 i) o ooty abani

— Tjlia o

B3 5 (g5l S b BT y Sttt ay i g Cobrboan 0Ll 3 5l oy 8 i gilon 3 a0 £ b

adomey (Slbgm e a2 gl Y ey gt e B

topd Lo
D bt SLaeS Ale ey (Sl 1 205 4 g Stlid (et e ey (Slbp T Ly a7 § AniEn
S el g e sl et

By anda | T i gl S us oZHR T A A | bl tilde

;Ufa'-'l_‘-}: s_jlilani.dtl_ﬁ:ﬂjf g g et o ghs g 8 LU e e 2 __11,9:1 SHALE | Al | il S | S
bl i

Ju A

Sl gt pabal glasdt ;‘_}i‘f: aduimz | STl

I B el e L

ali cla Joa

Lo ol 3 o g e da plid

£ fairl o

. Y. Bar-Yam, Dynamics of Complex Systems, Westview Press, 1997,

. N. Boctars, Modcling Complex Systems, 2™ ed., Springer, 2010,

. R. Rojas and . Feldman, Mama] Networks: A Systematic Introduction, Springer, 1996,

. K. Bevaney, An Inroduction ta Chastic Dynamical Systems, 2*° ed., Westivew, 2003

. G. W. Flzke, The Computations? Beauty of Nature: Compuler Explormion of Fractals, Chaos, Comphex

Systems, and Adaptation, A Bradford Book, 20041

P. Morris, Introduction to Game Theory, Springer, 1984

5. Wollram, A New Kind of Science, Wolfram Media, 2002,

. C. Gros, Complex and Adeptive Dynamical Systems, Springer, 2008,

. L H. Miller and 5. E. Page, Complex Adaplive Sistems: An Introduction to Computational Models of Social
Life, Princeton University Pross, 2007

whe B baa el

0 pa 1

ey




byl | puazbiiag g0t

Advanced Electromagnetics

s g T by ol
~  m— = 1 jlmi

ST Bls o g Sl S aten hn om0 gln B 0, ey S0 by (SR I (5l b3 g p E ik
LT IPEEURP P | CONPRE . o SRS PP-JIEUTPRRg B L-PYE- L |

2yl T

B g i Ju! o i et 1 ety B3 (galits (Gl Liad

drgiily lasie o2 3 pabelite g 200 Wfd W | Plas | | (5 0 SHAde e piled

W5yl ileici GBET 53 | pelotiig pOI AT Pl Jo- 51 151019 e 21y

Sy ol tliEud 10 ulliad S0 SL3¥ | Pl for 512 5057 mae N

2 gl
1. R. F. Harrington, Time- Hermonic Electromagnetic Fields, MeGraw- HGI, 1961,
Z. R. E. Collin, Field Theory of Guided Waves, IEEE Press, 1991.
3. C. A Balanis, Advanced Enginsering Flectromagneiics, Wiley, 2012.

VFA




48 gl ( pniigo Siluzrb

fus fxit 7o ety Slund
i

et ] 5 a8 g e Sl ) T (S0 sl Sy s 58 A syt aBoa

Sy g e ) Srbe JONATHD Al b a fagf OlgntAa SNE od 23 NS T

305 Bl 0T el Sy o8 S dpa i claatile i oy 15 5 Ohy 1 0T 6188 o o Sl i 2 el 30T
toun g 2ay ey pobe sl dip gl s imie A 3 g adyy 4db Dl EOT eb dbadT gl
Fhogs S Lol hons adlal 4 1ol 5t 1 B

ot ¢ fedl e D¥alnn gade o 0 kil ol 358 e pkin X by pa ST R Gy F F O sl
S palin Ploac byed gy sl

dam i 5 gabls Al i gide a3 e an s 3088y g3 o 8l S s gt b g 4 ) B pa g
YR DR P O L Py S PV

A b Ly g Supe Pl o i S550p5 bdd Uil by S8 F et 33 300 a8 e SIS
Y sl e (sl o £ 5 ity 4 R LB de st aminta il g (Variational) 1248 Soke Jelis
oS, 53

Wiener- Hopld o gm — fy #5850 alabl=a hn b iy obter 87 b Ay g pdgna )i Voo 0 S50 DY bk
5 sl Y st

—Fa s ndiple bas i oag s Bad 2y e oY BT S cpd Bld ey o gt g RN Sl
AT Y e g g SRE e s S Yalee 53 (Wikner- Hopl) Lapa

e a5 s Slee SVabue o g i L JSEN o S 5 Bl S¥slas da Blas 1 o (stalab

n}!_’ L:..S-Lll

3 eir] 30
1, H. T. Weber, G. Arfken, Mathematicat Methods for Physicists, " &d., Academic Press, 2012,
2. [ G. Dudley, Mathematical Foundations for EM Theory, IFEL Press, 1994,
3. 1 Stakgold and M. Hols, Green's Functions 2nd Boundary Value Problems, 3™ ed., Wiley, Inc., 201 1.
4, M. Masujima, Applied Mathematical Methods in Theoretical Physics, 2™ od., Wilcy, Weinheim, 2009,
5. 5. L Hayek, Advanced Mathematics in Science and Engineering, Marcel Drekker, 2001,
6. I W. Dettman, Mathematical Methods in Physics and Engincening, Diever Pub., 1988,
7. R. E. Collin, Ficld Theory of Guided Waves, |EFI: Press, 1991,
%. F. B. ilebrand, Methads of Applicd Mathematics, 2° ed., Prentice- Hall, 1965,
3. B. Davies, Intepral Transforms and Their Applications, 1" ed_. Springer, 2002.
10.1. M. Gelfund, and S. V. Famin, Caleulus of Variations, Prentice- Halt, 1953,
11.1. W. Brown and K. V. Churchill, Complex Variables and Applications, 8% ed., MceGraw- Hill, 2008.
12.G. W. Hanson, and A. B. Yakovley, Operater Theory for Electromaguetics- An Introduction, Springer, 2002
13.[0. C. Lay, Lincar Algcbra & Iis Applications, 47 ed., pearson, 2011,
14 8. D. Greenbery, Foundation of Applicd Mathematics, Dover Pub., 2013,
13.M. Kopchenova, Computational Mathemalics Mir Pub,, 1975,




Yy
Microwaves 11

(15 i} i doely Shaad
[DﬁT,l!E}‘jiJ :;‘—._\hl - :ﬂ_,&_q

ket b g e 3 W ALS Ghe e 16 S58G g Silaita udd gla 2y g gl (G e pr 1Y pne E it
o S g 5 s T s 5K K R eat s

U 4

Ty Piaes Sl por g0 £lyl Ll

e Sl gt g ohS o aE 8 e (Sl s

e pdaen gl A

e 5l gl day 3 Slaedie

1. D. M. Pozar, Microwave Engincering, 4% ed., Wiley, 2012
2, R. E. Collin, Foundations for Microwsve Engineering, MeGraw Hill, 19932,
3. E. E. Hoffman, Handbook of Microwaye Inla._:gmu:d Circits, Artech House, 1985,

Wy




(s ) T2 oy aladi
(03T ) 1gys  Slommmtioh 8 iy

baaalyT g k3 gla ST ot le p bt ol o8 csha 200 2 0 sl 2 kel

Ty gl

oS A iy 5 0K o 5 g 1 024D st 0 15 500 T sl et STk

b2 =0l A Ole b 0 Sl ¥l b finduction) 184 13 v i b e o oy ot ULR g0
33 ey e o el b U

oot SUMOM) 55t 2y MPIEY Jooitsy g3 pn e NS alalun w3500 0 3 e MBS S¥abe 1 (oo sl T
aes“jui..__.i_‘.:,am iy Fan 8l (Vardational) 25,5 5ay sestall it glasmT g0 ulacd v 203 s vl
PR ) VPR P (A RFIRPPOS™ (PR P 9P W S | PP N PRLY - EPRPREL. <
Wls g slagsT (LPDA) oas JE3 gl 0o

Al (gl Dl 1 o gty T e st T el s glammion 5 o istae T IbeslyT

el il e mT e s gle o e 3 200 G5 G pm spant slaomT e ey a3 A 30 (Sla AT
WS 25 8 e g sl ey (Microstrip) 15 sy AT Dl B E g Sl 0 L g st
g 2 gl (gla GG e 2T

ot 1sla 18 (o b T {Adaptive) (b BT o M5 e AT 0y Sl

. C. A Balanis, Antenna Theory and Design, 3 ed., Wilcy, 2005.
. R 8. Elligtt, Anenna Theory and Design, 2 ed., Preatice- Hall, 1981.

. K. E. Collin and F. I. Zucker, {eds): Antenna Theoy, MoGraw- Hill, 1969,

. W. L. Stutzman and G. A. Thiele, Antenna Theory and Dresign,2™ ed., Wiley, 1993,
. R. E. Cbllin, Anternas and Wave Propagation, Wiley, |985.

LA o Ll e

'




mboliiag 2 0 530 5l 4597

Numerical Techoiques in Electromagnetics

(555} F2aady dland
Zlaal 3 Slbes | —TY = 1

Slagiae g gk 33 b el haipe el y Olay b e by S sladlie b 02T 1 ok
CaSl g Sl slaats il g SN

2ued

e it Lolis S¥abee - sl Wl gileasl pilies ylen kit glad e a1 (FD) 2900 JolS (sl de)
o 53 apden JAE Sy gileesly e i ghty)) 2 ptemn JALE ghe fm sk g DB 1 e g S hgR S i
WMLy ot 55 ,e Ity s FITD b s spdtoes Jobii 2y e S0 1 Bloa g po gbapbsile 5 Joe Bl
Sas ‘j;dlﬁﬂl WY

S0 g lnaihedl pcla a3 g pdaas JURSIE (e slap i 1 A9 Sl P

Saoha WIE) IS5 D ¥oben 4y JashatSstend 5,800 Ble Jom 33 5,080 b5 sladin 1 (MaME) SgB2F" (50,50
IS - PR TR Y Y T

o g oSl p SO Bl o e I8 S Syt 3 aa s (FEM) 2g00en sf3o1 (gl0 53

an s eklEe glad g il Jo i gy plaal (5 et o T ulg (SO B s wigen LS R0

s gl 4 Jomg 2 e ST ST LS Dy Lo U e 21 S 0 (530

Bl g
. M. M. Q. Sadilas, Numcrical Technigques in Electroragnetics, CRCPress, 2™%d., 2000,
. ). N. Reddy, An Infroduction to Firite Element Method, MeGraw Hill, 3%ed , 2006.
. R F. Harrington, Field Compulation by Moment Methods, IEEE Press, 1993,
. T. htuh, Numetical Techniques for Microwave and Millimeter Wave Passive Structures, Wiley, 1932,

. A. Elshetbeniand ¥, Demir, The FDTD Mcthod {or Electremametics with MATLAB Simulations, Seci Tech
Fub Inc., 2009,

. A. Taflove, Computational Electrodynamics, The FDTD Methed, Artech House, 2%ed., 2000.
. D 5. Jones, Mathods in Electromagnetic Wave Propagation, TEEE Press, 1995,

Lh B L kY -

s 2]

Y




Lh e La

TRy dlﬂ L5k e
Active Microwave Circuits

{5t} T2 daely Suxi
(il ) 1 peins b i = 3 —i

lai gha e ot b g flad i (gl g5 6 ne Dbl

T T

Y pendl £ 0T Sl SRl 9 G AT Sl el
oilaa 88 (sl glia 1 2y

TR S slhoniy” CugB Ll il g LS
Z3ep3 OlgF ST Lyl £lgil 214k 3 oo

Zya s ileols 2l 3 blad

Tty St ol g o

¥ gty
. G. Gonzalez, Microwave Transistor Analysis and Desing, 2*' ed., Pearson Education, 1996,
. G. D. Vindelin, A. M. Pavio, and 1. .. Rohde, Microwave Cirevit Design Using Lincar and Nonlinear
Techniques. 7 ed, Witey, 2005.
. B. A Maas, Nonlinear Microwave-and RF Circulis. 2% ed., Artech flouse, 2003
. D. M. Pogar, Microwaie Engincering, 4 cd., wiley; 2012,
. R. E. Collin, Foundations for Micrewsve Engineering, McGraw Hill, 1992,

W




(amalolidng fRI 55t
Electromagnetic Compatibility (EMC)

{is ) Tz dmely olan
S | — S | ¥

ety SN 5 e e 5 S0 S il e g o sl 6 el p s Sl ke
Pt

ke a8 CMa s st b gt (s o s JIKCL p KVL (3,0e peolie Ui ad o 2k 518750 1 douie
Signal Integrity (TDR) 5l ojem g3 gwis 28 oG Joglort 52 2y Sadsglis ys bod pcly

2 SRR Dty Cyele o 1,55 355 2liuay i3 51 0l aglaiiigs pe S50 Bl e sioliiay 201 Lils
o

el 9 o8 (st TS0 o s M e sk JRasl i gy cobd s gt 3 D it o
AP PP T PR [ RN N P PICH S I FPCL SN C IR A RSP PR T R R-E = P
Lels’

M35 AT el gy gt eaBle 5 1 T iS00 g g3 4l Db L3R o a3 (R0 g3k 3 sy T
RN £

Gk Probes) gta S Lol 5 o8 20 clada il o B g A aile | Moow s ches il 56 Jo 8 1 EMC SHol 31
(s D e sty 1 e (b Dl g b e E et Bl (gl BTz AT Gt

A W 53 s Bl e U L g5 vl G )T st Bl dape L ¢ slady el
Wit 2Ty gy el 5hppe 3 Al OSED o5 jla Bl b s 5 o bty 01 -1

SRl s g pale s gakze gla e o ol e Silnd ot EMC (512 g 2l 3o

.o O PR CR WA PO VR o I Y B B P, AP T P

F
1. C. R Paul, Introduction to Eleciromagnetic Cornpatibility, 2* ed., Wiley, 2006,
2. D L. Seogupta, V. V. Licpa, Applied Electromagnelics and Electromagnetic Compatibility, Wiley, 2005.
3. T. Wiltiams, EMC for Product Designors, 4° cd., Nownes, 2007,

hhis




ET}ML;’MIJS'

Scattering of Waves
(5,40 P2y Shiad

'Lh._'bT L;I.l.'lj_)lf_’ uli.'lL.a.T ﬁhh_.?-n_’ nsl r'._--1 __15 jﬁlﬂ ﬁ-':at‘_,l_:!n-‘; LSL',,_;:J_.'I LiuTIJH

fgd L

4¥ vz (5l o (53012 o aolad

(Ewald- Ozeen Extinetion Theorem! Extended Bonndary Conditon} &b pessd 53y b2
(0 gth 55945) s1gliia Donir 31 502

(o ioh 3 it 198 (ST, 200 9, 2 7 Sl 3] Slgeal Dioio 51 0T 5

{(Born) (a3 oot 5

{Coberext Single Scattering Theory) idses 05| g o

s g il laly b ,,‘,J_li.-‘;f

Qo] g
I A, Kong, Eleciromagnetic Wave "Theory, EMW, 2000,
Taang, Scatlerdng of Elsciromagnetic Waves, Wiley, 2001,

I.
2. L. :
3. A Ishimaru, Wave Propagation and Scatterign in Random Media, Wiely, 1999,

L =]




esbolizod 8T 53 -9 o (SlaoblD
Dyadic Green Functions in EM Theory

(g 55} Teuarly ol
— & it € gy reboliiey ZO1 2 fliid

Slota J58 Ty by SNt Ploe 3 o 53 558 A0 ol 2Bk

T e

clag de g3 Sy pe o 8 gale ol S p g JdS agabls o o ealoldey G5O Enley g blid (520730
mmeley 2y g oglene e Sy,

s e gty on o 5 sl byt cninns € 0l b o B bl skl JEE 4 0 SThe SNl 2 o 7 163013 il
Lii o dn 5hy 52 8

s il Srtmeden b e ge i Gule g3 b b e e JOA ) Ge limgla 2y o gllion g3lz o pe 52 A e Y
o ax-b pa 287 e i

b el Wy Wi a2y b7 e 1 £ 15 K (GG e S50 e 15 1 ST (St 3 L g
mﬁjrﬁ,;kﬁhm,dﬁ:‘r—ﬁtﬁmp_jl&mm I.g,uu_..,?h_,f‘lq..gljl,mh,-_:_,.‘u,

S35 i ol 3 By o 8 By by e 3o 51 53 SRR g s e

oY Lp glalione ja ey on Y ke b g o 8 glaakhs odd SaaY G das

wslad wsa 8wt Sk 1l bz g pl Y A glademe gl s ilng e g T RRAB SRl
a5,

i wsobls plgile bei e s glag B e 3050 ol o Ry Seate

el
1. C.T. Tai; Dvadic Green Functions in Electromagnetic Theory, 2™ ed_, [EEE Press, 1994,
2. R. E. Ccllin; Field Theory of Guided Waves, 2™ od, Wiley- IEEE Press, 1990.
3. €. T. Tal, Genoratized Vector and Dyadic Analysis, Oxford University Press, 1996,
4. 1 A. Kong, Electromagnetic Wave Theory, EMW Pub., 2000,
5. A lshimaty, Electromagnetic Wave Propagation, Badiations, and Scatiering, Prentice Hall, 19940,

YW




<KJdg jﬂi it o
Electronic Warfare
(L5 g} ¥1aoedy alaad
JRed O ple 3 ) it L) | —-]

Ly U B jalen e g bl el U AT Sty

T AT

b ol — g5 0l otopean Sk gl e ity 2SN SR e a1 EW) iy 55 e (Glhnckde
80 T sty glagm o o 2 o glpiger b 83 glaz

TRF o5, § M o2, § gy Jbeg ¥ 2,8 ES gl & ¢ 2T faaniia 1 (BS) oSig 201 wfliar | iluids Slbpivas
POT Sl i sligms ok, S 85 gy sl il b el E cosdblS odi,E copboping e o
—a il gta 2ty tpig et 5Ty e Silaita g, 805000 (Deinter Leavingsla 2ol (g 8 o001 BB gla 550 5
g, e bl gl e o, Faghtll o e BT aela aclie sWattsin & Watt g 5T capgy 4G 5,5
TDOA FDOA 1 gy Jona Somn ¢ 5 JE o four sl 235 00

iy AN e 33 iy gl 1 T i 30 [EP) 00,200 Slidlou 3 om-board K3 500 ddas (Gl i
ktis 3 EPLook through sJsissl A3 e vlbiaShe Vg baf) g g ghii ;9 t) SVslas b | H(EA)
oS 55 ) 5T o o § it oS Dz, ISLOATO! 5 SLBStrobing (ULSA «CFAR: ; ¢ slauSSG
FRop g e Hla g Bum through sSTC 44,8 plat 1,8l ¢ o83 Sl (AFS fi55, ki isla o
bt S il O 1 atinad b Szt 2P Jhaby 350 U TV 30w ghaglaly 1 g 138 o5lgpa ¢ ully e5heen di 6 s
s Wl aEP bighy 3 5 g ekt wopte CW b 39 5taoliaad & ] PWD FTC o, 8 \CW Mhth Wlie 52 EP
Jla 3 EP S 5 i boaud 28 g Dicke Fix «Hard Limiter sY4 gl g 2 6 5045 g 00 o= CW L
¥k i JYetl DY ales DRIM DDS VED i Joil adyr e ol Be tg b Sl tedd o F 5
S ag gl e s b Bk o g)s Lol Wi 3 EP L glaniSS gy laal )0 gmaa sl ade o
b o g b SO g3 ke VRGPD e 53 EP stanS0Ss <RGPUARGPOWRGRD Lize js EP SlauS 55 «RGPO
ST gy e b sl b allie glatey g Da)ly ket L AGE iy PAVGPD SVGPO Wi yu EBSVGEQ
Sallis fap g ppad Sl Dbl Gy poagls Plasldilie S,y dafy Akl ddssiallae Ry g onlr ek
03] g tamahy et JHSI o pan chuslf S 4 g5 St Uik as SN et pdaaly ght gl (IS
e

plo i b bt iS5 T gl Coliaieta e OT Wlia 0 30 5501 Cobidlons 35500 201 dles (Sl s
P12 b ablis clauSo85 e 00 gl y (decoy)

Schicher, Elcctronic Warfare in the Information Age, Adech House, 1995,
Adamy, EW10!: A First Course in Electronic Warfare, Artech House, 2001.
Mert, Intraduction to Eicctronic Defense Sysiems. 2™ ., Arlech House, 2001,

1. D.C
2 DL
1 F

1Y




395 J purmioas
Remote Sensing

(s ) ¥1aaly shas
= 2 Gy gualoiiog 2O 2 it

Cﬂ'sl.b.:__,n_}lf_,5J:NJT‘1£J}A!JJ-&'J!J1JL'L¢ET=J“

T yd Ly

A o

o A e

{Pelarization Signature}  mled ~baal | il

(Distributed Targets) o paf” 3 (PointTargets) sHaS gleckon 5Ty J g | Joa
sl 7 wila 1ol

? Al o
l. I, A. Richard, Remote Scnsing with Imaging Radar {Sipnols and Commumication Technoiogy), Springer,
2009,

2. F.T. Ulaby and C. Efachi, Radar Polarimetry for Geoscience Appiications, Artech House, 1990,
2. M, Soumckh, Synthetic Aperture Radar Signal Processing with MATLAB Algerithmns, Wiley, 1999,

Y¥A




FoAlP Bagks
Terahertz Technelogy

(g i) Tr oy Slani
brgey & lmmiad — B jlieiand

e s R ol s 1L IRET 5 1) 5 sl By Pl pasie S A ER) 3 S et b AT EASD
FAF s e peals 25 on

T g

ol sl ) e 53

Suig SH atS ST S o) seST g at S (slaitga

s AN glacSo STl o Sunt saaSlST 4l 27 F a7 (sl T

S S el e todle g SIS e S0k p

25 A 50 il el sl e

ot b o g o fT 1 I ol

Ay Ol s gn i Ll 1500 T SIRGEST

._;L;_;JIJ:L;LAL.‘_;_,IJNJ_,&L@-.;_._},_L:l.na_,.uh"

tarln
1. ¥_5. Lee, Principles of Tevaheriz, Science and Techoslegy, Springer, 209,
2. E.Brundermann, FLW. Hubers, and M. F Kimmitt, Terahertz Techniques, Springer, 2312,
3. K. Sakaf, Terahenz Optocloctronies, Sponger, 2005,
4, X.-C. Zhang and J. Xu, Introduction te THz Wave Photonics, Springer, 2010
5. D. L. Wootard, W. R_ Locrop, and M. 5. Shur {eds), Terahertz Scnsing Technology, Yolume 1 & 2, World

Screnlific, 2003,

TR




S5 Slall a3l
Microstrip Array Antenna

{5 ) e vty Ml
1 g BT Y Y | ——LLT

-

‘_gl-a-i.ﬁjuln:'-‘_g_,!_,ij;JL-;_ilid.:1_,'1_JQ1JT;;;TJ_:J=-:JM,:-1JLI{¢L=T:J“

2y T

u),¥ (Synthesis) jiu gl f9; 3 Shovio 3 S5 40T 53Tk

153188 13 0T § Joahede S¥alen g gaTaly

AZgt 306 g o o D ggear 00D AT ki 5oty 3 BT LT 10

T adadi 33 | ondes izal 3 JERT doghac 155t 1

WSALT" 2 5" b § el grdd 2

G oIt g Bl g3 9T g TS g Jal glibstun 51T 30 T LoMenia 3 gl (3 40T
grating lobe gl f>

o W BB el e g 93 ol e dhaily 9 MU e 5 gR 3 piluieat

eilgh (2 4T 4l e Ll 3 47l e 2 geie

il § Lbis lodu 38 gl da glhopla 2l T

(Pdin orlyml o 13 ol L3 3 (Sean blindness)  fay; 5297 §)

3o § sguone B hdain Gty BT S 30 AT ol 5 il 03ge udod Py

15 g0 jldans

b losid gl

F PSS Jered AaCh 5 0ty J ol pd o Bl pt Flo (BFN) 373 ASJES S0 o i b 4]
Sabpy oAl 881 afyT | ol s

? it 30
{. R. C.Hanstn, Phascd Array Anlannas, Wiley, 2001,
2. H. I. Wisscr, Array and Phased Array Anienna Basics, Wiley, 2005,
3, R Mailloux, Phased Amay Antenna Handbook, 2*%ed, Arteeh House, 2005,
4. A K, Bhattacharyya, Phased Armay Antennas, Wiley, 2006
5. D. M. Pozar and D. . Schavbert, Mictostrip Antennas, The Analysis end Design of Microstrip Antenoas and
Armays, 1995,
8. LE James and P.S. Hall, Hand book of Microstiip Anicnnas, Peier Peregrinus, 1959,
7. R. 3. Waterhouse, Microstrip Parch Antonnas a Designe™s Guide, Sprnger, 20100,
& I Huang and ). A. Encinar, Reflcctamay Antennas, IEEE press, 2008,

1As




uabolidng 20 55 | paite (Sls w3
Asymptotic Techniques in Flectromapnetics

(s 16 T7aoly Skl
- 3jlaion g ol 900 2 e

U;L.J;(.-._l_,:dlﬂ::lJA:L,__Lta,JﬂlLFL.J:L;L;HL:,;;ﬂ_;@w,EhjEJ:HL,Lﬁl-_aT:\.iH
Ty T

Y dom glacdusee 3b pfgel

e i i

{SreepestDéscentPath) ol - o pec § (StationacyPlase) G i Gey

Bk ed (W pudaind oglior

WEB 22

wrdits ) 0 5eb 900 (Ga0A

opd” 3t ALy ilmn 3 B2 S

taaie
1. W.C. Chew, Waves amd Fields n Inhomogeneous Media, Wiley-TEEE press, 1999,
2. D. A. McNamara, C. W. L Fistotios, and I. A G. Malherbe, Introduction to the Uniform Geometrical Theory
of Diffraction, Artech House, 1990,

3. P, Y. Ufimtsev, Fundamentals of the Physical Theory of Diffraction, 2™ «d., Wiley-1EEE press, 2014,

AN




i 80 1 Ji
Metamaterials '

fus gai) ooy slusi
Yzsag) 3 jlemsioh Y AT

Eamies Wb 3 el ol 5a e 33 L ot T2k

tgeyd [y

My lyi e gl aps 3 B3 gbadae cosle 13 altien )it conla 132y o T dbikn

D g DS b e L ) el ST sl byt g St B el L nale T 5000 eelin
g Zer S5 s g i ealil ke gl 5B e

shpe b ke phgh g Mmoo s, e g 15 g Ty G 1 e S b G 2 3lyo b il 3 2

S Pt s g e Far bl Lah g, K e By wgade 2yt dlge I | padebiag 0T Oilatla ol St
¥ et e

Wy ap ke oleam glagp e basST 5a asle 1308 G ge Jpb 8 gl ST Bl gy e e T T U0
il U

Siad 3 ga ki 7 a7 dibe 13 3T gn |3 s 15y aale it &b gy Slya |

t il g0
1. N. Enghcta and B. W. Ziclkowski, Electromagnetic Melamaletials: Physics and Engineering Explomations,
Wiley, 20065,
3. T. Cui, D. Smith, and R, Liu, Mctamaterials: Theoty, Design, and Applications, 2*! ed., Springer, 2010,
3. Recént Papers in the Area.

TAY




b e st
Printed Circuit Antennas

(L5 I} Toasly dleni
T 1 it - 7 it

b b st 2T gl gt g Sl A FEY RS L

oS

wtler e ST p shais

JEH L T oty Byl g el Ko D by i Bl oD g0 | glbois 1)l b STl

o Jae S0 Jaugs 69200 9 JLiin 5 olei s el T o

wilisn gl fo g adais | g g

h'.‘.‘;.l.'lj.i et lnsed Fed) s\ Oz cilgizg det o il g ¢ Eowsnyg oppme - J‘lﬂ- CdE LG sl iy
S (Froximity Coupled}

sty g ol ik ghip ¥ sl Pey

St s oAl 33 OT ST g {anlh e j w5 5301 (58 pdaw 33 0l Slawl) , by -tgal

(o o3 ) 1 g el wbbaml (T Gled gl 3 Wl | pitiat o pbas EHGS-FRIG- 319! g

ke OS5 o b ey 035y T livhn il Sl st ST

a_.,l_bf B UWE il L =T b del JWB e ST el D (UWB) il sl 3 ol shae Sl il
(Fidelity Factor} &) w jb o o

3% hddem b 4! 50 alaul sl 5

2 ot sle BT 30 (5910 g WU 53 Fam e Slenl Sl s

(07 1 gt b sl < ol ) 1640 50 3B Culili b gl shon 5laoiT
el e T &yl

S e
. D. M, Pozar and D. K Schaubert, MicrostripAantennas, the Analysis and Design of Microstrip Antcnnas and
Arrays, 1995,
. L. R. James and P. 3. Hall, Handbook of Microsirip Anlennas, Peter Peregrinus, 1989,
. k. B. Waterhouse, Microstrip Patch Antennas a Designer’s Guide, Springer, 2010
. 0. Komar end K. P. Bay, Broadband Microsmip Antennras, Arfech Houwse, 2003,

. P Bhartia, K.V.5. Roo and R, 5. Tomar, Millimcter-Wave Microslrip and Printed Circuit Antennas, Artcch
Houze, 1991

ih oda uk pa

LAY




Photonics

5,55 THuoly dhaai
Y WYY DA A

3 2 vsap il o g e3Lag BT s el i Lt s 55 31 sl e 3 A bl g kST 2 i
S15 b ussi gl Ko
QU S

ly Ay

15 iy 8 0 gedolind N 3 g am 38 SMS] & A
b ph LS 00 g g e 00

S35 3 peas Sl g 5390 slRaAa

N PN

Oyl 3 Jabo 3§ S ales 94 ol (S5 i 53 1 Olugh
2 ot alml ola, gy

il § 30 s g el 8 RO it

o] s T
dlogs o SH9Al 9 | Jud pd AT
\Eap pad Ol s
530 152 (SlReALST Cuali 8 ks
15399 518 Jlua yiosT
LEaF Gl g
oyt sle pud o L3L 3 laaa
t gaiye
l. C.C. Davig, Lasers and Electre- Optics: Fundameniaks and Engincering, Cambridge University Press, 19986,
2. 1. T. Verdeyen, Laser Electronics, 3™ ed., Prenlice Hali, 1995,
3. Hans, Waves and Fieds in Optoclectronics, Prentice Hall, 1983.
4. E. Hecht, Optics, 4™ ed., Addison Weésley, Z001.
5. A. Yariv and P. Ych, Pholonies: Opticat Electronies in Moders Commurications, 8™ ed., Oxford University
Press, ED[}?.
6. B.E. A. Salch znd M. C. Teich, Fundamentals Of Photonics, 2 ed., Wiley, 2087,
7. Kcigo Lizuka, Elemnents of Photonics Vol. 11, Wiley, 2002,
B. Jia- Mimpg Liu, Phatonics, Cambridpe University Press, 2005.

1AY




BIg e
Optical Fibers

(L5 ) 173 vy abtai
Tt 3 Dles § Harmmsialt S

b 3T 3 g b i gm b 5 g SIS L 15 5 gl o e e g 3 Ak ealie 1512
iz 3 o8 b 3

2y

w}lﬁ‘]ﬂi&irljd_]_!f:m

My wdh e WO ah b Format Wi el o et 558 85 Jub ot smgn ol 1l 58 il T oS )
g _pes stlatns Fikonal g, dolas Licuvilie’s

sl o pe fd i g i A3 b dctets dsbae o TV GTE (slade gacaiela adstes 1 30 501 (63 (GHUY pirge
PR SEN L

IV 95l S gyl Y 538 d

2 iy L sy g ged Al B e ek gedens Jabyo b GH b (10 D pd Sl Bl (S g 3 R
Gpoan st oS st b b adg el g 2087 {OVD, VAD, MCVD) gl ppy b o5 il b

Doublecrucible
AT T pgs s e alid e e W U TCTRPI JURF P ICURCEE. S PP LR T L PR T e
oS s

Gagh pud Sl Far it K25 3 el ST abhs 503 007 £ (DSF, NZDSF, DFF, LEAY, ....) b £lail

t =y
1. A_EEH. CherinAn [ntroduction to Dptical Fibers,3"™ ed., McGraw-Hilt, 1987
2. ). Crisp, Introdution (o Fiber Optics, 2" ed., Newnes, 2001
3. I C. Paluis, Fiber Optic Communications, 5* editian, Prentice Hall, 2005.
4. A. K Ghatak & K. Thyagarajarn, Intreduction to Fiber Optics, Cambridge University Press, 1998.
5. 1 A_Buck, Fundamentals of Cptical Fibers, Wiley, 2004,
6. K. Okamoto, Fundamontals of Optical Waveguides, Academic Press, 2000,

7. A. Yativ and ¥. Yebh, Photonics: Optical Elgetronics in Modemn Communications, 6" ed., Oxford University
Press, 2007,

8. B. E. A Saleh and M. C, Teich, Fundamenials Of Bhotonics, 2™ ed., Wiley, 2007.

9. Kcigo Lizuka, Efements of Photontes Vol IL, Wiley, 2002,

i, Jia- Minp Liu, Photenies, Cambridge University Pross, 2003,

1AL




By = plon Sl
Dptical Communication systems

fLg ki) T2uoly ahaad
{onT 3 1rpeps © jlemm—in TR

3 WS by ke Sl slaei o 3 05 b soa S el g GBET S wl Jpel G112 S
di o slaaS

T Do

WIMDWDM )5 3 plb l_;hr.-;.t._. b b prliea ‘51.»\‘,'__.- E.I-Jil:ui'!_,.!b'u EUn A | gty

328 LIS 3 05 b bgh Sl gy n S 0e I 3 e skl bl i o 1850 S b kR g e et g B b
T

g pFal sterhe (Homo structure) S5 05 sla sl (LD) 5550 3500 LED) X5 5452 19 ik
et b e b b e 085 golada 550 DBRDFR Al 087 5,4 ;3 fHetro siructure)

PR S v R U UL T o B

(Erbium) Sl ok polie badd jalbal g b g Olaly sogalaseci 2 (5550 (SN0 o aB

SN g b gy bl TS s 5 b e g Bl el 5 S Sl ¢ A 0 g Sl 3 1285 0
W b 2 g5 b by nli il 51 (2 oty e S8 Ly 5 R g

ilabta 15y g gl Jle AT aa faly Sm e L g e 155 5 APD 5 PIN PN sl 52T 1 (gm0 (st gyl
s S o g g, S 3 SN SBER (gabdy 1655 Jterns 5 8 JUT (glaei

akipg ol b ok Do g den g Ll gk o 53 (555 1l o e (Optical Link) 55y seuing 2 ol
b gy 3 g D3 doma g v S gl Tl 155y

CWDM . DWDM WDM SDHSonet PDH (slana o 2 a8 18547 (5335 S bt (slaggfup b Pl

t gl

1. G. Kciscr, Optical Fiber Communications, 3 ed., McGraw Hill, 2000.

2. M. Cvijetic and LB. Diordjevie, Advanced Optical Communicalion Systems and Networks, Artech House,
2012,

3. I. M. Senior, Optical Fiber Communications, 2™ ed, Prentice Hali, 1992,

4, G, P. Agrawa), Fiber Optics Communication Systems, 2™ ed, Wiley, 2002.

5. I. Kaminow, T. Li, and A. E. Willner, Optical fiber telecommunications: component and subsystems, 5" ed,,
Academic Press, 2008

8. G. P Agtawal, Lightwave Technology: Components and devices, Witey, 2004

YAF




3 gl
Laser

{5 01 Traaly shaad
- :J‘H_' - =j|—-"""""!'p-.”

T sl 6 5 by o3 ke g1t GBAT 55 g sl el ) sl b a2 b

Pyl Lo

OB e odle g ga3  biEa B (0l 3 eTe 0 S LSleaa 8 3 Bucee 13 g8 e g e o T 8] ptad)l eitlie
275 S Laipg mgo 6B 0 g1 i | andles” 5 (Optical Resonators) u.5si Sledils” it gy

[Tl W17 8 Lt Jedel o p@ ) ilicun Gl b 53 6 jal (5l Tl STyl g9 Dilachla Tyl £1230

riial adal 3 oo 2700, K51 3 STl Danfaia

2yl slaa J{,r
S dmitin

1. 3. T. Verdeyen, Luser Electronics, 3ed, PrenticeHal, 1955,
2, A, Yariv and P Veh, Phetonies: Optical Electronics in Modem Communications, & ed., Oxford Universily

Fress, 2005,
. 1. Wilson and 1. F. B. Hawkes, Lasers: Principles and Application, Prentice Hall, 1587,
4. B E. A Salch, M. C_ Teich, Fundamentals of Photomics, 2™ cd., Wilcy, 2007.
5. L. A. Coldren, 5. W. Corzine, M. L. Mashanovitch, Diode Lascrs and Photonie Integrated Circuits, 2™ ed,,
Wiley, 2012,

(¥

LAY




4 398 )5
Fourier Optics

8 i = 2 i)

St 50 S e 33 3 85 o g el sl y e f SB35 gl 605 SWaiee U 12T 2 Mt
So8 slapien

2y T

NS 49 (519 iyl Gk 99 s | (T el St 90 s pab B Bk 33 gl (5T e | BT

3 o PS80 25298

a3 P g Mgtd e i staa 5

el EE 32 et JF oRkiial pe g b T 23 e ST a0 i _gands

gy 39 ADEFTALNN 1 qyoriali 15533 pimge spiit 1S J gl imes 1 ill” & gt 33 1l BT (SlRpTss uloS
e 5 g 5l 33 Speckle lis 5 9of g gl A

e b A Yander Lugt pld ogdsie pld ol i (oles g Sadye a3y flb 3 S ilen
(SAR}, Sus-tu 650y 30005, 503 b 5312 g 3 geal

2afge s e S131 (e v T Pan 38l b HH det S H Fglen s (59 e deer il
Interferometry s 4 & ol a8 ki)

2 gl
. J. W. Goodman, Introduction to Fourier Optics, 3™ ed., Roberts and Company Publishers, 2004.
. E. G. Sreward, Fourier Qptics, m Introduction, 2*'ee., Daver Publications, 2011,
. F. T. 8. ¥u, Optical Iiformation Processing, Krieger Pub Co, 1990,
. (3. Fowles, Introduction to Modern Ogtics, 2™ ed., Dover, 1939,
. G. b Reynolds, 1. P. De Vilis, G. B. Parrent, The New Phsyieal Optics Naiebook: Tutartals in Fourie
Optics, American Inst, of Physics, 2000

L o b bl

AL




b i 09

Nonlinear Optics

{5 A8) Tz ooy alasi
| S— ) ETe [ gt Vg B

Sepal 5 ety b g e B g el b gl et ok S0 Soaal y et ST 08 ot daas
Sap e P slapa

2ge P T

gk 3 SRl SN oo Sl gl S S 2 ST

zoe Jab S N i 5397 ST U S5k rebobido § (839 5 wnatl

(OPO) 5 ol b Snlst § S 98 1 b 93 Lol syl daiTignsia adel i pdll B 93 Fgine Jd

a7 90 T et s Tt B g0 T el P gl b aRl el o gigiah 33 wadir wikely Sty
wof 7 g o ) gy et

Lty 53 Sl ga AT 05500 (SIN e ae 30 Gy agi s g as R sy

(Ml goad ) oy sl ad (Gla, ll GLEGH 3 A gd o o T gy

2 famirl g0
. Y.R. Shen, The principles of Wonlinear Qpnics, Wiley Tnterscience, 1984,
. G.C. Baldwin, An Introduction to Montinear Oplics, Springer, 2813,
. A, Yariy and P. Ych, Photories: Optical Electronics in Modern Communications, ﬁ""_ed., Cmford Universily
Press, 2006.
4. G. Agrawal, Nonlinear Fiber Optics, 5% eg., Academic Press, 2012
5. R. W, Boyd, Nonlinear Optics,3™ ed., Academic Press. 2008,

Lid ok -

YAl




=daiad zrge 1)
Microwave Photonics

(L5 5) Yoamty aload
Tran 23 1 lesiod )

S g e p s e 1 gt 5 Olge 4 88557 g g ST R U 23T S
TS T

575 sl 80T wigy g ey Y e )50 g 055 4 e T kel sty

Sy ey Sl aakss

\aa b ) ol 3 oS 3 i

Z 3 iy S35 I Cann! 8 Bged

Ty ety G J

S gm0 Sk sl

14 ol g WU ey Uar sB3ome Tae s (SWERAT

1539 LBVAKAST I adlanal b Vh ooldlish abys odiiowm b Zraesey ol o s (Gilundle 1872 Sueiar p0s
S5 g s patr Db DBl Y 055 (590 2 Kl B ez 4RSS plESN

]yt
1. 8. lezekiel, Microwave Photonics — Devices and Applications, Wilcy, 2009,
2. R M. Simons, R. F. Leonard {Fareward}, Optical Contral of Micrewaye Devices, Artech House, 1920
3. CH Lee, (cditor), Microwave Fhotenics, 2% ed., CRC Press; 2013,
4. A. Vilcet, B. Cabon, I Chazelas, Microwave Photonics: from components to spplications and syslems,
Springer, 2013,

14




5253155 5ad
Quantom Optics
(g i} T3 aly alass
PTG TR NS g W—

oo S Jhastieah by o3l DT Llima By 546 ol L tmr 57 5 it

Suped Tl

ke BT cha Sl chay gl s o GLaH T AR et 062090

ASG asl g vy Al o ST 0 0405 1) 4 07 Sl Sl T T e !
g o) 4 dmglia Rabi gln o o) WS S0 S Bt 5 e g it

7 T 5 e 30 RAEAD f0 35 ki Sior  Shandl

Bloch (55 ¥l noanaz 5 DY slee o JEr | il S0, T3a

Benm s e lasig cea Jer ;.rls;...;l PP - R | P u!lﬂ-- s Skl Coulombr gauge 35 Ol (53l gis
5= ;g5 splitter

Weisskopf-Wigner ¢y Diressed gcla Sl Jaymes-Commmngs Jube | pdaFgos & soflou 3 ot | el
Fhotodetection  cogillys” & a

5T e 3 T R

1 fwtl o
. M. O Scally and M. 5. Zubairy, Quantum Optics, Cambridee University Press, 1997,
. C. Gerry and P. Knight, Inireductory Quantum Optics, Cambridge Universily Press, 2004,
. W. P. Schieich, Quantum Optics in Phase Space, Wiley, 2001.
. V. Vedral, Modem Foundalion of Quantum Optics, Word Scicntific Pub 1. Shing To, 2005,
. L. Mandel and E. Wolf; Optical Coherence and Quantum Optics, Cambridge University Press, 1995,
. D.F. Walliand G. ). Mitburn, Cuantum Optics, 2™ ed., Springer, 2008.

[

Y44




Wsogitys Xl
Quantum Mechanics

(580} Trdaly dhaad
]

s3be gladlin L1} 3 (a8 ST o o il 57 SSLIS L] b by 2T 2 kel

Ty

Er s o ST bty 2N g i 3 KA eSS O (e g5 S (651 pyh 7 deade
o N T 1 el ol — ol eaShn s ahad wgey gl 55 50 I..Jﬁza_.‘_j): diabne capd (g9 p2

b b -

Press, 20406,

el

Y

e T e W PRTT
Loty ila pulul (glie g ge Syl
23 sl 4 o fiac

Wl Folesd

et Tel wilSa 10 Slaall oS o

o 37 5

Qia s ol 8 5857 QR poliy Slaclige g3 IS
Olej 4 aly y Jizia JH0SE St

N E L RT Y

e palyd i slaa ol

ot (S pimimt ) gudrliday Sl iXam
D (S s 33 Rl DL g e

A gl

e gilg” T

Lo gl o I 20 5500 40 ol

2

. A.F. 1 Levi, Applied Quantum Mechanics, 2™ ed Cambndgc wniversily Press, 2012,
. 1. J. Napolitano, 1. J. Sakurai, Modem Cuantum Mechmncaz cd., Addison Wmley, 20141
. A. Yariv end P. Yeh, Photenies: Gptical Elecironics in Modem Cummum::ahnns 6" ed., Oxford University

R_ Shankar, Principlcs of Quantum Meehanics, 2% ed., Plenum Press, 2008
C. Cohon- Tannoudji, B. Diu and F. Laloé, Quanum Mechanics, Vai. | &2, Wiley, 1992,




webr o B39 uad
Nonlinear Fiber Optics

{5 fai) Ttuwly ahoas
o S

S sl oa et e SO gl S DA

TS T

SN el S8 i Ay

bl O g 53 (il S S e SOy g L s st A gl L Sani e 53 Yy RS
2 Dy e g g F 2

i o e S S 35 GVID 3 SPME N i G s Bag b st b dhsken 3 53 995 Oopeigete
Ak

AU T S el Y e (glads ey D dle cle W LSy bt 58 g0y

Ddle g S 3 g pte S NL e i S e S g3 S oY

KPM b 20 g Yptn ML wokls ey 357 NLSE (gadabue XPM 1 26 o a5 5 hiie S Gges¥pita
XPM laa 1 L AN

Sl b SRS Wl g, 53 3 a8 g dieyy 4t SRE T Dl g J gl 1 olely (Sod o 20 S
o s bk iy O Rl 5 bty stal el 1o

1§ Wy 8 gl 3 s e Y e U Ty 471'3155 el o g el T on gl g (S I o ATy
SBE a8 gl o

$tna ) W ety w8 g LY g e B Gl S8 e FWM 505 aggm sl B0 T sl St 3
pa2 5 sl A 5 WM

? gt g
1. G.P. Agrawal, Nonlincar Fiber Optics, 5™ ed., Academic Press, 2012
2. G. P. Agrawal, Application of Monlinear Fiber Ogiics, Academic Press, 2001,
3. Y.R. Shen, ThePrenciples of Nonfinear Optics, Wiley, 1954,
4, G_C. Baldwin, An Inmroduction to Monlinear Opties, springer, 2013,
5. A, Yariv, Quantum Elecironics, ¥ ed., Wiley, 1989,

YAy




Ll

S3¥ g YINe
Optical Moduiation

{55} Yoty ataad
L5790 59 500 Yerial R 3 N

St 5 St e T gl B 1 Sl AN Ik (55 55 sn g g il et 8 i

Tupyd T

birefringent _lwa direfringent s apl x| pedobieg 27 elaa? ji-30

el 4l 4 gmilelidey SO grtgel L1

IV TN PYRE SPEY YN PRATWER = g, PR R SR P T S U T
Franz- Keldish 5 {QUSE) & J628 yogita” 1 o b3 ST 5001 1 gihan (5h 35 gutn 1, b8 501 1 51
25197 gt S il e VD 2Ry (g2l g 12 35793 (geni¥ 9ika g U agigh F1A0L J AT blond

Y e

. A Yarivaod P. Yeh, Optical Waves in Crystals, Wiley, 2002.

A Yariv, Introduction to Optical Electronics, 4™ ed., Oxford University Press, 1990.

M. Cvijetic end L B. Djordjevie, Advanced Optical Communicalion Systems and Networks, Antech House,
2013, _

A Yariv and P. Ych, Photonics: Oplical Electronics in Modem Communicalions, 6% ed., Oxford University
Press, 2006,

R. W. Boyd, Nonlinear Optics, 3" ed., Academic Press, 2008.

14F




Sani sl Ko 5la g
Optical Processors

s ) Ty hand
S | m— el (Saph Pl g 1 lsida

Jeos 528 0T )5 5l sbaglathe y alad b i T S

Toesd Tl

R Tt e U e e L

L el ey s gy Blay o gilaie slaw]yT i g slaakite 1 5) 00 (Sl (sl

e W B3N 0 05 g 50 R0y 0 P 6t A sl e b Bt sl 2 g 1 BT (Gl 5
g

g whaally ool g Wolasr b gate Salalows gha Sy valae! "shi'"._-' D Jhoas g it g

LIy ) ,,5&;.‘:.31'.33
Lo rar Sladil]y

Falp
1. K. Preston, Coherent Optical Computers, McGraw I5ill, 1972
2. ], W, Goodman, Introduction to Fouricr Optics, 3" ed., Robents & Company Publishers, 2004.

1458




Quanbum Communication

s 58] Toeely Slaad
et dY G § it = 1 i

Tgeyd Tl

Lyl il oy i (ol puld § mualis
w95y S il gl s yinn Sl

ity (5 515

aiilal” e Miat gq_-,ﬁ' cmlf gl Ty
ey 5 ey

eyl sl JUl

g LGl iln 53 | gty Dl plha

t el yo

b, M. A Niclsen and L. L. Chuoang, Quantum Computation and Quantum Information, Cambridge University
Press, 211.

2. G. Albert, et al., Quantum Information: an Introduction to Basic Theoretical Concepts and Experiments,
Springer, 2001.

3. I Bouwmoester, A Eket and A, Zeilinger, The Phytics of Quantum Information: QuantumCryptography,

Cuantum Teléoportation, Cuantum Computation, Springer, 2000,

. A Peres, Quantum Theory: Concepls and Methods, Kulwer Academics, 2002,

. M. Brooks, Quantum Computing and Communications, Springer, 1999,

. 5. Imre and F. Balazs, Quantum Computing and Communications: Ae Engineering Approach, Wiley, 2003,

(= -

th




Kygigh b
Nanophotonics

{5 1) T oy obaa
= T il gty Sl il

- -

b s e g el b LSS gDy gl U g 55 03 b S 5 S e ey DA

B s Lol

Siha i ealatag oSiahulilnd gl el 3550 g S A dade

s g 35 oo gl 31 55 ol b sl pr 0 53 12

S 93 § ey (S3lmAn § (G CAD By il

Byl SN (Ogi R —Opmt WS 1P Shosadth Sl kg git 417D eXn ) il podly
(sl gd g6 55 1SEab gl 5395 AN A0 iigeny 320 w42 N

_en (S i ge 3 TR (5 dr § 99 K] ol gl taten 33 gmibrtiing 01 Flgel SLT okis” a9i 1 P ad Shasgh

w) Ey Wh B Lt bl =t

el Sl @ R SW gl T Sl
Transformation Poties il 507 (S Cpeudy il ge o gt Il gl pix oSy | B
wEiaTgd b 20 gRae Sl 505

ta=lp
_ P. N, Prasad, Nanophotonics, Wiley, 2004.
. I. . Joannopoules, $. G. Johnson, I N. Winn and & D. Meadc, Photonic Crystals: Melding the Flow of
Light, 2 ed., Princeton University Press, 2008..
. S. A Maier, Plasmenics: Fundamenitals and Appiicmim&. Springes, 2007
. L. Nevotny and B. Heeht, Principles of Nano- Optics, 2™ ed., Cambmidge, 2012. _
| W.Cai and V. Shalaev, Optical Metamalerials: Fundamentals and Applications, Springer, 2609,
. F. Bobren and D. B, Huffman, Ahsorption and Scattering of Light by Small Particles, Wiley, 1993
R . Van de Hulst, Light Scatiering by Small Partiches, Dover Publicarions, 1951

19Y¥




Gl sgi
Statistical Optics

(u5.9) Ty Shand
S M

el g ghabal ety T3 Shaalizaby Jlaj g i plaat poalin o de )05y 5 DML Nl Sl by T 2 ot
§a 5 Dehon 3 pas ad o ol 3 003 K 5550 e

tge St

dalciua | ot R 00 e Sien slaa e SO 10003 B G 9 31550 ol Sl S 2 B3
25 35 45 43 e dCoherency) plondl o et gl 7 ity st Sl Sl Tkl g R

Van Citteri- Zeroike g g5 o lics plavit 1250 ¢ glaj planil o SLES plow it g o plonil 55

B g s g i (S pSines 53 g 5 plannil Stellar interformetry daser spoekie @ ped 4d pu ploeadl & 35, gl b7
LI SRR TV P

CE LS UL JURET S T

? deatel g
l.
2,
3

. W. Goodman, Stalistical Oplies, Wiley, 2000,

. Mandel and E.. Wolf, Optieat Cohaoner and Quantum Optics, Canbridge University Press, 2008,

. Woif, Introduction to the Thoory of Coherence and Polarization of Light, Cambridge University Press,
DO7.

mre -

[

1448




(olad slaanT
Stochashie Processes

5 28 T2 aeely Mluad
— day = 7 3 it

okt g 213 5 g Wi 5 ke 15 5 1B abite

gt Lyl

Jazmd S 3 o epeisl plst B 5 6l 50 Sy alar obe e wanh (s 148 g o L ot 3 Jlaio (5398
a3l ) g3 hgm 53 g gy Faind gla i Sl S Fp ol 1 i gl i8S 2

B g Gn T2 Jald patln Salas Sladi T 5 jme gl odela 3 Lies oy 5 5 IO (ST flon
sty 2ol o 5 3ba D2 f el ke ooy cgialen

FI51 3 T a3 3 )

PFRI R C SR I P O (P P

Y = gl dae b 15 e il

A0 A3 i gt b 5 Bl ey a1 L il 1 ol T it 9 Julos
oS A ey

Al cshna i s gy gy S ke slap B o 5 A o SlaatT b

it (ST gy (fldeAe

? Bebrtyo
. A. Papoulis and 3. 11, Fillai; Probabilitly, Random Variables and Stochastic Processes, 4™ ed., McGraw- Hill,
2002,
2. A Leaon- Gareis: Probability, Statistics, and Random Processes for Electrical Engincering, 3" ed., Prentice
Hzll, 2008.
. 5. M. Ross: Stochastic Processes, 2™ ed., Wiley, 1996.
. 8. M, Ross: Introduclion to Probability Models, 10™ ed., Academic Press, 2009.
. P.G. Hoel, 5. C. Port and C. 1. Stone: interduction to Stechastic Processes, Wavcland, 1956,

—

LT ]

144




ot gl 4 yhy (5390

Advanced Communication Theory

(5 ha) T4 ety Sbind
Polad gzt § 3 e = % Sl

digs Sl gingtoa ol 5 Tl el 55133 it

By I yast

I.lC!Tul.'s"Jl:a'-L-_,._]'h::‘u_.:Qljhﬁdhr'_w.amjjgjﬁﬁjtxﬂ:m

85 IS Al sl i ey gl g ciliin 5 R | Balal ghajlay T Jolal (Sla JUfn | dod 39 50
Sabap sLar (Bl e Wy al b golal sl gt 2l fY -l L) olal sy
bt slaJUE

ol g (FSE JQAM (PSKE PAM) akible ) chaly ™ gt 1 om0 dyon (gl JLSw & W o gt i
ot pte e 3) g ek (DPSK JCPM (CPFSKD jlsaliils

5 iz JEE U e g pba e BT e ¢ B cln sl T AWGN IOV 32 i 9ti 7 3500 g L lis L coetgh
DPSK (FSK «JAM «PSK ASK ghn 587 5 ot oo dlhar Jhazd laser!

sr bl AT s Slee Gl g5l AT 1 skl pam jpd 33 AWGN B 33 s (o5l
{31007 Slodkidle (glels y Nyt

pat iy DS b U i B3t g e X Tt g (gWalIS gl g5l die 3 e g § it Sl JULT
el e 5 ybe Rake BT T pue gl S e ol

£ gl ye

G:- Gallager: Principles of Digital Communication, Combridpe University Press, 2008,
enedetlo, E. Biglieri and V. Castellani: [Heital Transmission Theary, Prentice- 1lall, 1987
M. Wozencraft, T. M. Jacobs: Principles of Communicaton Enginerring, Waveland, 1950

1. GG Preakis and M, Saleht: Digital Communications, 5™ od., McGraw- 111, 2008
. R.
. 5 B
.

A ek it —




b ylag Sz J6ow B30
Advanced Digital Sipnal Processing

(15 k) T2 uely Muad
Jesea | W Sitag | W—Y Y S 3 —1.

i) i b 25 )3 Sy coladWRe 2y 23130 0l 53 et 1 s S S

2 g8

afibuacly Slan yafll g o g ¥ il
o p i JEw Sils g

o g™ Oloj by oo

3 SA8) (ST e b st fag P | alT DM Ganl” MR e (Ga 350pe b) 5 fye 3 ST SR
e 7 Filn

A - ol it

wsofaly sta T mila

ceed oSl S 21509 2

Ml st Jhem 303

5 st o ﬁh‘_]'l:@a Rl

iy (5113 Waad

! Bl g0
I. A V. Oppenhcim, and B W, Schaler, Discrete- Time Sipnal Processing, 3™ ed ., Prentice Hall, 2009.
2. 1 §.Lim, and A. ¥V, Oppenheim, Advenced Tepics in Signal Processing, Prentice Hall, 1988,
3, P. P. Voidyanathan, Multirele Systems and Filter Banks, Prenhice Hall, 1992,

Y3




g, ot w01 3l | Sl
Wireless Communication Systems
(o5 i} V5 oorly ahud
R Dl gl f—— = 3 l——

poiet e glen s a Lkt Lbed e 5 2 bl

T eyt T

CHadalin iy o e e o JEIG ety o 3 a5 g Yy ke S 3 Db phin oy D dacia

JUS™ poaded e (5tadd ubo B g s 2 8 el s by ¢ i (F00 S5 il o g JUU
S o ki 5 el o g ghe s 5k Salate t FADgoen 2upoly | 4hlan

dobeze o b ey e e oha T e ghiin ola gl g | s 0 (OFDM) dalde | ni 4 pugad i 470
A e e 1l b 15

Jh ade glas S g5 00 Y3 40 g ke calute oy Ltata 610387 (CIMA)A pogesd 46”00 g s

3 8 hee 08 N AT e ¥ yute i i D (MIMO) e 3 oo — 539 10005 D il (U8 e

o Sl bl 4 Jos dpgn Koo | gy

* e} 10
1. 1. Proakis and M. Saléhi, Digital Communications, 5Ted, Prentice- Hall, 2007,
2. M. K. Simon and, M, 5. Alouini, Digial Commitnication aver Fading Chamels, 2 ed., Wiley, 2004
3. A. Goldsmith, Wireless Communications, Cambridge University Press; 2005,

YT




1.

2
3

4,
3,

6.

! e Sl AKX
Communication Networks

{us i) Teoely ahaai
JEaes Ayl 1 jlm—— — E i

T L e U g

2oy Tt

(Sl gt BT OST e Sz A5 5 6 Pl Wiy Mt o g3 71 i 52 15 5L £ drkin

3 st i oln S5y SEGP GIGE (gha 85y 0 wly 0 2al 87 b e el ity L e TP sl S
s B

TCP 2 plajh g U J 87 UDP s TCP 5la, S5 1

{NGN) 71 i gl STP 0y 5 RTP 1553, QoS bl illc sy 5 la 1 (5T0dt 3 Ao ko3 5l03 5l
ATM ugjlom M U S 1 2 b Sl b B m b g e ol e s T 6

AV sle g (sl 75507 g Sz le 9 (FOS e

ke slagz ) S Overlay sibian

Parip
A. Leon- Garela, and L Widjaja, Communication Metworks: Fundamentals, Concepts and Key Architectures,
2"ed , McGraw-1EI, 2003.
Kumar, I Manjimath, and J. Kuen, Wircless Networking, Morgan Kaufmann Publishers, 2008,
C.M. Cordeiro and DP. Agrawal, Ad HMoc and Sensor Netwarks: Theory and Applications, 2%, World
Seientific, 2011,
A, Goldsmith, Wireless Communications, Cambridge University Press, 2005,
W. Stalitngs, Wireless Communication's and Nerworks, 2™ ed., Pearson Education, Inc., 2005,
X L Wireless Ad Hoc and Sensor Networks, Cambridge University Fress, 2008,

.7




1. 5
< B
1T

JU 1A W
Channel Coding

= 2 Hemmeriicit

{5,006} P1oaolg dhial
= 1 st

U™ b 5 e gy g e b ST 2
Py Ty

ek

f ol RRLE

il Ll gt e B Gl
P

el BCH glaas”

2 i BCH (glaor

Reed- Solomon  slaar”

Cyvatgls (glbas”

(228 pi35i) p399gl” LSl gL
LDPC sleay”

TCM

3 dmlyn

Lio and D. 1. Costelto: Emmor Coatrot Coding, 2™ ed., Prentice- Hall, 2004,
B. Wicker, Error Control Systems for Digital Communication and Siorage, Prentice Hall, 1994,
Richardson and R, Urbanke, bdam Coding Theory, Cambridge University Press, 2003.

tF




e Lk fod

4 ey | JUU™ (6308
Advanced Channel Coding

(5 40) 13wl ohuad
= 8 jleiinh JUt s tarar 2 i

SO gt a8 g g R S ke iy gla 2 e D

2t T
BCM 5aS” RETCM o Ola 20 TOM 4S50 5l TOM £ 543 87 Ogerd¥ gibe (S0 s

2032 28 gra g Tarbe-TEM 4 6l 38 wg s s e T 3207 (ShS™
S0 iS5 Aol b cpliial g otite o SuSe  SYETTDCP gl
TR P ol 'Y R

i ha e wg ey o mgla o 2 ke - L Slaas”

LR

s
. C. B. Schiepel and I C. Perez, Trellis and Turbo Coding, Wiley- IEEE Press, 2003,
. T. Richardson, and B, Urbanke, Modern Coding Theory, Cambridge Universily Press, 2008,
. H. Jafarkhani, Space- Time Coding: Theory and Practice, Cambidpe University Press, 2005,

. 5. Nopar and I. [llah, LDPC Codes Construction and Performance Evaluation, LAP LAMBERT Academic
Pub., 2011,

Yo




HeMlo!l | 5950
Exformation Theory

fLg i) V2 doely Shaxs
= 3 —— — 1 5 ——t

azpe 33 Oyls | Luol o 2F ya I s JL'E‘L;JIEJS"_,E:.AL;JL'@JS' w33 pable Glanto s gl SaLH y o 2 ke
JUET KL Gy e Shl)) 5 S e g pta 25 (s 5lens G i

2oy T

et el ¢y BT 2 el et

AEP i

Ol I Al g bl o a0 et o Slod B

OELS 33 i S Zob b r agie

=y s, JEL

7 clryst i
50l Dle Mot 5 0l g Lslhetdy

U
t. T.M. Cover and J.A, Thomas,Elements of Information Theory, 2™ ed., Wiley, 2006.
2. R. G. Gallager.Information Theory and Reliable Communication, Wikey, 1968.
3. B W. Yeung, A Firgt Cowrse In Information Theory, Springer, 2006,

T$




&5 yay DMl (539
Advanced Information Theory

{5 58} Tooaly Mo
TR TN BT g M — 7 3]

PITIE P N TS W LR PY. AL PR SPRNLE 7, T3 SR SIS RN IY o S

g T

A | i oy o LT oYy g ol e UL 2l iy
Slepian-Wolf 4 3 sukb @233 (53tems r2

-

AR AT

JEL - i plyd TIAL N o

? g o
1. T. M. Cover, F.A. Thomas, Elements of fnfarmaticn Theary, 2 ed., Wiley, 2006,
2. A El Gamal and Y. H. Kim Network Information Theory, Cambridge University Press, 2012,

3. T Heand D. Lum, Metwork Coding: An Introduction, Cambridge University Pross, 2008.

ey




Sk witan
Speech Processing

{550} 71ty Sead
NI | NS ) = & it

L CA Y PP TV« IR TNE PPN P o T T RES - g S S P P AR
e bl 5 25 mal l Gobs WS 0 BBl e 7 adts ¢ S g gl el o0l e 12 8
3 e e Sl ealiel

TR 4

il Jis pitag o

ST J6Cs a3 by

A | Mol vy (S, i)

JEF b 5 P [

et i ol i 3 5

NLENCS TEPORE g (=Y S AT

U B (5 Hd g § 0 AT

T JEn ™ | il 35

pagl iy SSah Glaime ulid i

DTW a8 428 gl (Sl Gl

HMDM & by she | ke Juba

! et yn
1. 1. R. Deller, I. H. L. Bansen, and 1. G. Proakis, Discrete- Time Processing of Speech Signals, Wiley- IEEE
Press, 1999,
. T. Quatieri, Piscrete Time Speech Signal Proc.- Principles and Practice, Prenties Hall, 2001,
. I (FShaugnessy, Spesch Communication, Haman and Machine, 2™ e, Wiley- 1IBEE Press, 1999,
. L. B. Babiner, K. W. Schafer, Digital Processing of Speech Signals, Prentice Hall, 1978,
. 1. M. Holmes, W, Holmes, Speech Synthesis and recognition, CRC Press, 2002,

LA Wb bl B

T-A




2y iy
Image Processing

(e g} T4 vy 2biad
— ;j‘l—.ﬂ: - =jl"—""‘""!’».u

pyad Sils s gla fyy s gl b o LTI

2 Tyt

T e T e T

(Halftone, s po) 00 pabed 4 pyai Jad

g o e b e e gla ald D Qs (Gaiee 53 potal (Enbancement) =G5y

{Quineunx y ) y8) iy y S aan ol 3 g0) g Sl D B 3 S dam )0 ol Hl )

CLE (Wicner gla 2Lit pghod {Restoration) b jb

oy il o 85 b 21 0 55 5 Tl sl s el sla i 5 o stanBis s K5y poled
cigmbi o 7 1 g jlebla saml sy (Snake y Levelser) Jind clay 5187 ol ola i 55T 1 ok gikulian 3 (gut, p
{Water Shedd) 5 1y alesigsly gl i

5 hatier 3 Sl ja C'A 5 Walsh Hademard st boad 3 ezt

FLLJCELER S S s T

oy S

: t gl
1. M. Sonka, V, Hlavac and R Boytr, Image Procossing Analysis and Machine Vision, 4" ed, Congage
Leaming, 2014,
2. R. C. Gonzalez znd B. E. Wpods, Digital Imrge Processing, 3" ed_, Prentice- Hall, 2007.
3. A, K Jain, Fundamentals of Dipilal Image Processing, Prentice- Hall, 1938,
4 W_K Pratt, Digital Imape Proccssing, 4 od., Wiley, 2007,

Y4




o5 3 BT (5 i
Detection Theory

{5 4] 1 ey Sl
= 2 —ied L) | T—. T

=T

L T 50 0 OF ke 5 il 80T pa il T ittt

Doy e

SR T i gl gl g Pl 50 T Aenie

LAl MITmaK y e Jedmd Sl o plaii s 2 le (g e af e shan § 033l (Sladeis b~ Oga3T
T h |

e A0 Yy QS G 6M b Ly s e b i 207 ey (6 T 5 i

Jppmen 2ol b gla B oy Soan s bl (S JERi 8 5y UCT

GLR (UMP <ALR oo oM s 2 ol yo (Slodeds i gaiT

A P S5 9 P gleaB Sl § g 5 0 I s BEAT Sl

¥
. S.Kay, Fundmentals of Statistical Signal Processing, Volume [: Deteition Theory, Prentice- Hali, 1998.
. B_ C. Levy, Principies of Signal Detecticn and Parameter Estimation, Springer, Z008.
. H. V. Poor, An Introductin to Signal Detection 2nd Estimation, 2™ ¢d, Springer, 1908,
. M. Barkat, Slgnal Detection and Estimation, Artech- House, 2 ed., 2005,
. H. L. vVan Trees, K. L. Bell with Z Fian: Detection, Estimation, and Modulation Theory, Part 1- Detection,
Estimation, and Fillering Theory, 2™ ed., Wiley, 2013.

o Lk ) e

Y-




9 (Sl LS
Adaptive Filters

(st} T2 oty diad
i = 8 ) gt

(0 (5l b (Sl 1y It py b e e 155 ) 3 E b

iy i gt

ey et il g bas S5y 1pygia g an  daide

3 5 0un AT Liles ol st yms s Jne 09 s 5l

s Paa s gl FUS, Mg Bl pinia) ot ity e Sles plie D g st )

ks g 5he 0a5le EMS cadyl palie Rl 2 oty 1 bt gtles e 80ls et pa 80k 55 T LMS 20
b 3 LLIMS | ses giap LLMS w2 i LMS

esla 2y LLMS o b SlGl o Lats ey s ilodalane o 1S5 Ll g 0 ot dBl BoAF O 30 gl ola AL
N

b B ULMS o, BN o g il o S LMS 20 B0 2l 5 Soledie s o 53050 § 09 (510 AL

oS 7 e gl Al el el D sail p 3 A sia

(e 5253 BI85 WG g slap A Sl g b Lo s Alag bl ol sthar e oo pof” s
NPELY PR L R S PR PN e S

1. B. Farhang- Boroujeny: Adaptive Filters: Theory and Applications, ™ ed, Wiley, 2013
2. 3. 0. Haykin, Adaptive Filter Theory, 5™ ., Prentice- Hall, 2013.
3. A H. Sayed, Adaptive Filters, Wiléy- 1IEEE Press, 2008,




08 yrud” il 1D yisee
Spread- Spectrum Communications

(s i) T2 ety Hokad
- =-l -- l _ =3‘ -d-l I

YR SN VL R CEP PRI L o1 - B S R Ly I8 C

2o d Ly

SISy 4 i e ey (5 5oy Szl 2alS” PO L dllie 5o bas g8 IS g e | dmikle

S e bt U ¢ P s g el S e B (Sl Ry g

2 gl e ey Sl glaadln LESR 3 b gladlton b slediie | ot Joled (SWallds odyi (ST S0y

&5ledlin y LAQUIStION) s | e ren alro! (gLadSUST Ml )t a0 el Cads (Slimiess 33 1530t s
ot pen (Tracking)

S Jaman 323 S (g, [ (sla_fy 1 S jgia0 30 3 Klnc

WU oo | s i B 3 38
el et Cale i j 13 T plten 2aa-aa sl d plailal

s
1. R.E. Zicmer, R. L, Peterson and E. Borth, Introduction to Spread Spectrum Communications, Prontice- Hall,
1995,
2. D. Torieri, Principles of Spread- Spectrum Communication Systems, e, Springer, 2011,
3. R. C. Dixon, Spread Spectrum Sysiems with Commericial Applications, 3™ ed., Wilcy, 1994,

LRS




(YRS (5394
Estimation Theory

fus A} Tt dely Slaad
- :jl—uﬂ_' - =j|—hh5!_' 4

L T S LTRSS g EIT LS

233 T gt

ol il gl e et g e g8 v 00§ deckin

2Nt 3l e e s i o ey SRS Db sladiie) i fSlan t Iy JBhien (e
fieals o glmeals wletils r W T PO I LR E gt

P o aans g p0a slap B dp el B pitd

ot B i3 il e el 4 i g3 e MGt 3d T oy

O s A it Sl e aalie Dl s el s 4 g Sl 0l 1 o Sle Bl (edd
S-S

el b g it et Sl i s

PR N S PRE TR I g gy widle (gLad et ol gl

T At o
1. H. L. Van Trees, K. L. Bell with Z. Tian, Detection, Estimation, and Modulation Theory, Part |- Detection,
Estimation, and Filtering Theory, 2° ed., Wiley, 2013,
2. B.D. O. Anderson and J. B. Moore, Oplimal Filtering, Dover Publications, 2045,
3. 1. M. Mendel: Lessons in Estimation Theory for Signal Processing, Communications, and Control, 3™ cd,
Prentice- Hall, 1985,
4. 5. Kay: Fundamentals of Siatistical Signal Pocessing, Vobume I: Extimation Thoery, Prenties Hall, 1533

Yiw




g gl S yibea

Cellalar Com

muaonications

{i5 g5 ey s
iy I

= e

ol e gt e Calie glagte b LT 2 b
P T

femig? L8 i 53 UGN 3 SO0 ke

fesr 5" 3 257351 50, obiin) L5 2T i gomo T I

A ey o Gl

ol o) 20 LBy (i ) oL (St | s
OFDM Daei¥pda Jhe

Diversity & olows Gl 252

ot ot (SIS 33 S 3 50T

(MIMO} 35 S 165838 Ko 50 g _oFhe

! Bt yu

1. T. Rappaport, Wirccss Communications, Principles and Practice, 2* ed., Prentice Hail, 2002.
2. A. Tseand 0. Yaswanalh, Fundamentals of Wireless Communicatien, Cambridge University Press, 2005
3. AL Quldsmith, Wireless Communications, Cambridgs 1niversity Press, 2005,

e




o Lh Bd

(52180 (Slaminam 3 Jaa!
Radar Praciples and Systems

fug 00} 12 aly Sload
_ =j‘ ‘-. A - :1 '-‘ a

s o 2its sy s laar s Shee g Syl b ghitT 2 ik
2 b T

FPRER

Aaty Qalsa

Sy gy Shaly

MTI1 faly

prag sty

ST Sl Jakm &5 li¥
W5l (S, TR 3008
WEald g ol c5R T2l

23Ty 33 L S K

L
. M. Skolnik, Introduction to Radar Systems, 3™ ed., MeGraw- Hill, 2002,
. M. A_Richards, Fundamentals of Radar Signal Processing, 2°° ed., McGraw- Hill, 2014,
. M. Skolnik, Radar Handbook, 3" ed., McGraw- TLilI, 2008,
. M. A Richards, Principles of Modem Radar, SciTech Pub., 2010,

Yid




Sl slanle Of ploee
Satellite Communications

fi5 48] Tz aaly Shosd
Jh_.'{qaﬂljbh :jl—_;ﬂ — :_E.L-t_'ﬂ:ga

Sl S sla g 5 g e S St gliiay sl ale g ety BT b 5 L U5 ] 2B
lejthHﬁ:z}ﬁ-x_}bﬁL,ﬂ){h&fﬁjm

T yd T
wet gttty bobial 8 L) mde glad | iy gl ogfysle ol plieg poca -
Cachd 3ds onlglle | a7 gle gl e
o} g ogleale 58 5 nee (gl yfile slaate | ongoe Thathe ofad 43l O b ajlaale jlis duloes oL Cpaityd
Lautigh § bidgo  Soiw LRI 1Y RN WPRE L g I gy D T
et} ot o Do 0 3lgitke 310 A 8T § it a4 ALl s o g0
WSloslaite ol plin 53 44 Wl gl L0
e gTe 3 JE03 (033 | Fye (Sl Jilir g gl JUfam 1 0 Sy obasle
Sleataals o gbim 0 JES  slasiloss
SCPC/FM, FDM/EM @ 0o ol § (3lF  Jiffam oF gt UGt
SCPCPSY, TDM/PSE : ooz ool 3 o8 JUWE—  Jlom s | TR
oyl ptvla ool pboin 32 gtk & 5 5o ol o OB 8 aT AT 0 185 oy (G0, g
L TR VI I (P S PSR )
wilog! giule o pliee 3, g a0 3 el pliit
Gloslgals ol plokn 33 ST Wb B o P05l LAaled 5 huabar Ol g1 4G Al T Al
£l o tamlo o pls o 2l dhad ot dlmn
EIRP, G/T, PATH LOSS 1 g a1y 85131 13 ot Latae
oyl gorla 3, daei oSl o) (Slod dnlons
o5yl 1 28T wgtbuer|
I LT 3 gun B boli o) cguil B i gl 53 pai b ( SEw) ol e 4milsa
1510 Jlgnle il S 5Ty ad i (fESw ), fola o dailons
wloglanle Dol plivs 5 W N | e g | SlAZEIES
e R e e P
FOMA, TDMA, CDMA : st jlyble ) jliea 1 S8 by | e 7 (553
AT |t i L i et i B S s s
L5Telyale ol ks Slaail by LT

L=l
G. Marml, M. Bousquet, and £. Sun, Satellite Communication Systems, 57 ed., Wiley, 2010,
D. Roddy, Satellite Commuonications, 4™ ed., McGraw- 1ill, 2006.
T. Pratt, C. Bostain. and L. Allnol, Satellite Communications, 2" ed., Witey, 2003.
8. Richharid, Mobile Satellite Communications, Principies and Trends, e Wiley, 2014.

Fo b b

Ti¥




W55 e
Cryptography

fus B T2 ueely aloni
B § S = 8 il

ran Iy clallln u LSS g e e 15 B0y o3 )8 g gl b NL5T 2 bty

Tyt T

ekl ¢ g 1) S 4 B e g e el 4T o ahgen) Slasl o s ST 30 Jhe 3 Jpel 7 23
oo INP 58 3P 8 BL) Fa w i oy hetld gy s Jul7 2ol o ukize

bl i ile g QL 0SS le y st glapt s Bl LS 52 jog (Sl BT 8 590

b ghadlin W7 sonslal gl gt plat 5 I G an (gla e o iobal o2 Gl 1 5l jo3 (Slapiens
(LFSR) o oS0k gl fmm ) bZede3 L ol

(DES) o3k 8 I 55 3 bt AES) a2y o 05 1y 30k 6 505 500

el a g BSA y puda— s a1 JECON Sull G

Sk pilyF § oo P15
S s LG et 33 el S ke g (500 0

o i
. A Sinkov, Elementary Crypionaiysis: A Mathematical Approach, Randem Howsse, 1968,
. D. B Derming, Cryptopraphy and Data Securily, Addison- Wesley, 1982,
. H Beker, and F. Piper, Cipher Sysiem, Nodhwood, 1982,
. B. Schoeier, Applied Cryptography, Wilcy, 1996
. L Seberry, and J. Piepreyk. Cryptography: an Introduction ko Compuler Securily, Prentice- Hall. 1989,
M. Bhee, Cryptography and Secure Communication, MoGraw- Hill, 1993,
M. Koblitz, Alpchraic Aspect of Cryptography, Springer, 1398,
. A. Menczes, PV, Dorschot, and 8. Vanstone, Handbook of Applied Cryptography, CRC Press, 1996,

29 g LA e L B

Yy




WSS 305 bl
Cryptography Mathematics

fug ki) Troady shass
8 i il

J}E‘jﬁ_}ﬁhﬁjﬂ_’_lﬁeJ:L'l\-;}Lf-l-l;bj.'lﬁ}ﬁ)'s.1..:#1.;.-JQ&IJ}JJ1£&J_}FCJ1:&L_J4HJ1=JH

Tyl E
WM g 53 QT 3l g Dileloms b (5 10 2 53 40
(VTP RO (YO RS TP  PORLY Y QU RV IR S I A PRI (W PRELITIPICR, BRI CIRE TR TS

L o b 3 i 0y B s o Sy bitg) Slaotad cadyh platy, (At ol Lk gla By e b e
o b Sty Byl ey £ 5oy B 53 5500 o gy g Tk pumae on z oy 7 4 i

Jloawll g RSA el - I 0 307 (Sllnds 3981 o 3 50

g gy ST g

e A e PR LT o) o) Al glhOhs — e B e glaale —baclidan a adla: BT 8 ledilen 4l
Ladila

4505 50 T 27 3 S Sl e

wemrkn i M sla 205 S A e 3 e 8 00 S il e lln sl B 5 Sy ity

Wit 5 &0 415 3 g (SR 06 gl (Shwiite 1 Sl ps 1D jag 22 IaSide 3 gl

T el
A Andersan, =nd I M. Belf, Number Theory with Applications, Prentice Hall, 1997,
. Kotlitz, A Course In Number Theory and Cryptography, Springer, 1937
. J. Menezes, Handbook of Applied Cryptography, CRC Press, 1506,
. Kotlitir, Alpehmic Aspects of Cryplography, Springesf, 1995,
. Lidl, Brtresbuction of Finite Fields and Their Applications, Cambridge, 1986,
. M. Bressoud, Factorizaton md Primality Testing, Springer, 1988,
8. Samuch, Jr. Wagstaff, Cryplanalysis of Number Theoretic Ciphers, Chapman and Halt, CRC Press, 2603,
3. Elliptic Corves Number Theory and Cryptography, CRC Press, 2003,
0. D. B_ Stinson, Cryprography Theory and Praclice, CRC Press, 2006,
101, Hoffetein, 1. Pipher, and 3. H. Liverman, An Inroduenon to Mahematical Cryptography, Erown
University, 2004,

DRZea-

L
b
3.
4.
5.
6.
2

YA




A0 Sief
Network Security
{5 ) T2ty Sl
- :jm_' ‘_‘

Jfﬂﬁ’-gh&:.ﬁ_;:uﬁ"_JJJPL;J@_}-JJHL%IJ‘#EJ;H}:I@JJJFEJH

T e
b il g8 g g e Zgpla 3 Pl (oiel b TCR/EP OST o o glauoba—adgl poatin £ 40 (ko
FLAENLIEA D FPR N

BT 5208 gt b BT oy glaadsd gla siy (5 cineSiom v tize 55805 Y Q12T 2 5 10y 2 15 ThonE
e dSir w15 grgese ALS'} i b

sl 553 b gy b ST D pih 3 e ST 5 g S5 Bl G BET TS S pita SR ST 2
- 3 Necdham Schroeder Otway Res (s JS05 .4 bl 7 o5 5 S 500 31 83l Joond 5 g e 12857 5 5
SISy o s 5 (e HMAC whr MAC T gl e 5 Il Sl Do i = il 31 (sl SS9
SO St sl [ g 5 g e Kerberos 80y aally 38 e St 5!

et L AL 5 e et K2 el PRI o 556 e iy (gladl D (PET) 08 o bl gj
{Identily Base Cryptography) sebs i, 220 5 5 t

e JSIMIME PGP cln JS5 55 land 5 gt e 2 28553 28001 ey 2

b s taeSe

A el ol gLl gl a8 Gl s sla gy Pl el S S g ol et RISt
Brands i shen 31 Sy A Sty 0tre L g 3 e b i L

S AN 5 E sy ey i s s e W S el Bt Sy S 8 51

i 3 abd =i S s LAt il a5 7 Wdlat et sla g 4 B peg g 9 Bone t Al 2 e S5 0
LA 13

PRI FOWER PR TPAT-H

Y s
Statlmgs, Cryptography and Network Seeurity, Principles and Practice, Printice- Hall, 2003
B, Ffieeper, Security in Computing, Printice- Hal, 1997,
5. Tanenbaum, Computer Metworks, Printice- Hall, 1996.
Bishop, Computer Security: Art and Science, Addison- Wiley, 2002,
Mag, Modern Cryplography, Theory and Practice, Prentice- Hall, 2004,
#. Stinson, Cryptography, Theory and Practice, CRC Press, 2006.
fiella, Formal Correciness of Security Protocols, Springer, 2007,
Ch. Kaufiman, R. Perlman, and M. Speciner, Network Seennty, Prentice- Hall, 1995,
4, D, Chawm, M. Jakobson, and B. L. Rivest, Towards Trustworthy Eleclions, Springer, 2010,
1. W, Stallings, Network Securily Essentials, Prentice- Hall, 20010.
P13 M. Kieza, A Guide 1o Computer Network Security, Springer, 2004,

POW.
2 C
3 A
4. M,
3w,
& D.
1. G
8.

14




Ld [l

15,7 ) R =T 1P
Information Steganography

{16 a8} 1o ety shand
- :jL T - =j. _. l._'

plan JUSTJVAS 0120 4 yglailn ) o | cladiSn g lmls s by g LT £ i

QUL 4

of Lol (534" 3 el 5 ilesly | file

LE T 2k 4 (oo 3 oy Ok g 1 1y 9} Sy N AW (il gy
{Cavert) pla Slics sykite 4 02,2k buo 33 T 200 g8 gy 2 8 {Cover) o o, Jifes  |lod
(i s g 2Rkl ralia} 6 shAS" LS5 3 5SSOl Jebo (TNl (Sl Py | i dallias

Wb R 33 S pf § Srus Tase | Llsed g lLd

AT gla, bl 8 5 slaspale ol 4 (Steganalysis) sl oAg

WSS 5,5 1O 53 ply rl Sl 5 o 2T

DU ikl 93 Ol T Gla T h s 1 dallian

! dm] g0
. 5. Katzenbeisser, and F. A. P. Patitcolas, {eds) Information Hiding Technigques for Steganography and Digital
Walermarking, Artch House, 1999,
. I Cox, M. Miller, and 1. Bloot, Digital Watermarking and Steganography, 2™ ed., Morgan Kaufmann, 2007,
. N.F. Iohnson, Z, Duric, and S. Jajodia, Information Hiding: Steganegraphy and Watermarking- Antacks and
Countermeasures, Kluwer Acodemic Publishers, 2001,
. P. Wayner, Disappearing Cryptography: Information Hiding: Steganopraphy and Watermarking, 3 ed..
Margen Kaufmann, 2008,

Y1,




43 gy 55 30
Advanced Cryptography

(s d} T ey 2hkad
— flsians Sl 309 7§ mmmidima

A g B0y plate Hod b2y plg o M ghedd glage B g b e b ST 18T 2 Sk
_jﬂiﬁ.&hﬁ,dtdﬁ’u'ﬁi#:uﬂn

A T g

SRS sl 5T ostiiad b sl Jlosl § 60T slcga Y

wslakah sl oy Jliebu

AES 3 DES slopm 345

C e § Ll Juds alasein ke (sl ey ko

o gty 8l g ek (Gl Wl il | g g L2l i (Sl e
Tog ylin p&t 3 Jrgln Sosnd Sitlaoe Lol B o sy g Sla iy
Lt g2y RBA | Joud 5, S\Sad oS 500 05 o 3 e 2

pAS LR T alagl 3 SLD Sl 5T 5 1 U Ao st J57a 0
T JUPS TR ENP R Ty o LR PR

o
1. B. Schnefer, Applied Cryptagraphy: Protocols, Algordthms and Source Code 1 G, 2™ ed., Wiley, 1996
2. I Piepreyk, T. Herdjono, and ). Sherry, Fundamentals of Computer Secarity, Springer, 2003,
3. A, R_Stinson, Cryptography Theery and Practice, 3™ ed., Chapman & Hall CRC, 2005.
4. A_J Menezes, P. C. Qorsched, and S, A, Vanstene, Handbook aof Applicd Cryplography, CRC Press, 1996,

"




rlaloee | o

- =

Computational Complexity

(o5 i) Yraoty olual
i - 7 i

LR 1 sk gy b claia 53 5,8 80 g e (S Jled g0 4l gladn b o 5T 2

g 2Lk

w2 Bl 2 S 35 4m g0 5 ol ot e g~ s mleS by il T B Dl

NL L b (s %S NEXP 3 EXP NB Pt sba oS ¢ ool (gL o glisd 3 o] o iy (Sla XS
_ghdh g ] sla M€ U7 )l (NPSPACE PSPACE

NP g P sl oW L B4l g pld NP g pled P ot
' piod NP by pes Plus (3 9
plai PSPACE 5

P VC HIETRE PP PO < R JETC NP .
WSS 30 9 Srleiona  SFimy dbaly

5 Qe o
. C. H. Papadimiriou, Computational Complexity. Addison-Wesley, 1994,
. §. Arom and B. Parak, Computations] Complcxity: A Modem Approach, Cambridge Univorsity Press, 2009,
. Bz, Do and K. §. Ke, Theory of Computatiooal Complexity, Wiley, 2000,
. 5. Homer and A, L. Selman. Computability and Complexity Theory, Springer, 2001.
. ML R. Garey and D. 8. Johnson, Compauters and Intractability: A Guide 1o Lhe Theory of NP-Complotencss,
Frooman, 1979,

LA dn ik Rl e

ey




AL 35 el gl 1K p

Secure Network Protocales
(s ) 13y ohosi
S el Sl ¢ o TSIV 3 ]

':-‘:""""1'1"1"!“""l.gj"‘g;}_l}L‘_J:J*_;‘s’{.;h*i:;J-‘“‘JI'-:-"J-"‘,.1_}"ﬁJtﬁ]P}ﬁuJﬁJﬂﬂjhdﬁﬂj‘_}:"":*gﬂt&H

Lt

s T

LI B N RSP - PR s, PELI P ol vl et STCP/IP Lo | e wsladae eyl polin ; dedda
B ! gladu

ok ol ol gy 25 0phtet g o by 105V SB35 1 5 oy el petrlin

Lt S R T T i I PR L b P e o 7
Needham Schroeder «Oroay Rees Lt Lls

wity 3 ) e Sl Ll MMAC i MAC T 151 3 m y sl Jarl o i 2 kel it (sl Sy
e elod Kerberas

it m e ey e b g el 13 ST o LSO bz (PR agee dalf Sl g
3 SMIME PGP (cla 5551 blowr 5 b 0a T 0000 80 Comd Susial

Flal 2l e

Trgln (gladtus

ST (5915505 9 5Ty paged LEMAE 0

o e ST Al S gl 8 bl wTata gy gl s Sy g poalie t SR AN SR oy
Brands das j1 S S0 2z p o2

Sy BN, E Sy s i a Fpy g poeliet K A 8 S

e 33 0 g o kel Sl > chidab L LIS 7 st 51 wsha IS5 5 1 ke i (8IS 55

ALt sl g ghiaiie

? el pn
1. W. Smllings, Cryplography and MNetwork Smunl}', Principles and Practice, 6" ed., Printice- Hall, 2013.
2, C_P. Pfleeger, Scourity in Computing, 4% cd., Printice- Hall, 2006.
3. A. 5. Tencobaum and D, J. Watherall, Computer Networks, S"'ad Printice-Hall, 2010,
4. M. Rishop, Compurer Sccunty: Art and Seience, Addison- Wesley, 2002,
5. 'W. Man, Modem Cryptogrzphy, Theory and Fra::ticc, Prentice- Hall, 2004,
f. [, R Stinson, Cryplography, Theory and Practice, 3® wil., Chapman & HalWCRC, 2004
7. .G. Bella, Formal Correctness of Security Protocols, Springer, 2007,
8. € Kaufman, R. Perlman, and M. Speciner, Nerwork Sccurtity, 27 ed., Prentice- Hall, 2002,
9. D.Chaum, M. Jakobson, K. L. Rivest, and F. Ryan Tewards Trustworthy Elections, Springer, 2010.
10. W. Stallings, Nelwork Security Essentials, 3 ed., Printice- Hall, 2013,
11, J. M. Kizza, Guite (o Compuler Nelwork Security, 2 ed., Springer, 2013.
12, B Schoenmakers, Crvplographic Protseols, Lecture Nﬁtl‘.‘.‘i Part 1, July 4. 2012,

Yre




D9 sl (S mim
Intrusion Detection Sysfems
{5 dad) 13 deely Slsad
il -- I _ =31 --l I

l:'\i_-‘-..;hh_:u_;.i:'aﬁﬁh'ghaﬁ;;ﬂlﬁa,w}hr:__-jlumluﬁﬁj;;Lju_,n.iﬁji}h.i“

cre! sl ta y el e F

T d

(Spocificalion) g jle e 52 gioa celdiol g1 e LS 2 5 10U jon b (5n O e LG s

ot ooty 3l 1 iy #liasl

crut! e (b 8 LT 4 ey GDES » o0 (i tBa et b 16wl

(NETSTAT) sl &5 (USTAT) slis 5516 5,50 51057 Jmd (STAT st ot cp itz ol cagf¥

SHIM : (8ilaman g7 g

&l 5yt DS ks ROC, geca Fo-Measure Recall Procision ool ey o pall Z200 gbisf Slaskes
o Al s ke jEaakik (COST (g jleditn inn 34l et

o3l A L DARPA DARPA 98,90 slasls b b 0 i dla T 3 g Cilisl KDDCUP 95 DARPA, 1 510313 | stds poaso
short

polor 3.8 5 st A5 g et g LT onla s Bl auseld gl kA L5 Tludienats

(ot 3w ety By 4 ety St i gl UK T alas 0T ke

S s AN sy pas v e S g g peatia 10T b abida (glioty 3 F ST gimaslap T

: gl yn
1. A. K. Pathan {ed), The State of Art in Intrusion Prevention and Detection, CRC Press, 2014
2. R. Bgitlich, The Prectice of Network Sceurity Moniloring, Statch Press, 2013,
3. C. Sanderz'and 1. Smith, Applied Network Security Moniloring, Syngress. 2013,

TYF




4B gt 15 97 gupels” GlANS0S
Advanced Computer Networks

{15 8] o sady dlaad
T — b il

3

I JER G T S IS PRRLEE IR U EL IV X

2 Ly

ST MY ol bt ga CMiae 2l e 7 el Mt ) g3 Gy e g e Oole b s g3 ol
P AP IR TE PR A o e

iPng 9 ATM ol o ke slinessgbd 3 B- ISDN gl

opmen gl Oliy slagild 3 Jebu Comigu u5he eSondas usible cELandpa i OlNbl o JESI
ol bisl 36 Jeet 3 1P wSiader MPLS, MPOA

i SR gl gas s Q05 Routing) oL Caf o8 e L e s o {Routing) Al
{hlulitast routing}

3 S5 I8y u ke ..., Controlled Bitrair, CBR, ABR} 5.t Colaas (e o7 1 Q08 Oibaad Zowid™ ] ot
o lia LS gl by wlilads iy ol Sb g {Scgedykubz) g-uilej gla Sy sl L3

(CACY by by IS g B1e glo0m ) 80 5 dile 5 el O 2 MIMPT 5laJue s 2S815 0277 Joba
~5998 Sl S % by Bl vl | T (Shaguiys Banin Networks g die gl S ool 9 Oledile
I

o sy g et ota g ki aslinad LT o Rlee oLyl 5 syl g ol bt 0F i slap 5 s TCP WGy
WM & Lra o Jlua 3 SONET L5534 o 5588 Slaatud

of pis g Mebility Hand- OIf Control, CDMA/ TDMA « by Bl .r,l..u', A

VP Sl lie ol e o flod i hima 055 50 dplet S B i 180 550t i b Y e
{Virtual Path)

SaleMl e pen 02801l gkl s {Network Security) 4505 Sealdl
3 e Segirge 3 dindas Sl o ST g et ko

“» e

' gehav, An Enpincering Approach 1o Computer Merwerking, Addison- Wesley, 1997

2. M. Schwanty, Broadband Intcgrated Metworks, Prentice Hall FTR, 1996,

3, A, Tenenbaum, Computer Networks, Prentice Hall, 1996,

4, T, G, Rebengezi, Performance Evaleation of High Speed Switching Fabrics and Networks, IFEE Press,
1993,

5. I P. Ledue, Digital Moving Pictures: Coading and Transmission on ATM Netwarks, Amsterdam,
Elscver, 1994,

6. M. E, Siccostrup, Routing in Communiation Networks, Frentice Hall, Int, 1935,

7. U. Black, ATM, Vol. IIL Prentice Hall, 1998,

&, A Korshombaum, Telecommunicition Network Desing Algorithms, MeGraw- Hill, 1993,

LAL




Al Cap ke
Network Management

{5 s} Ty ahasd
59 BN 3 i - tjiig

By e g Jlod (il 3 aslind )30 (glo S50 5 5 Ve B ny pabda b g LT 2

fupsd T

S e oM (03 Do s 3 S e g a5 ] b (5 stam el 3t 2 dekin

e 3 22 e S kg o e S o e T B o 530

SZ 43 Shee g b phine oMl o le 02y pr e (s ladibn olaaliiend 2 %5 g b b skn plutitid

&2 Slas 5 Sl ylina WSl sladte 1 JE e Saste e SNMP ot SNMP oy 515 3 SNMPYL 2 e

53 TP 55, SNMPVIMIB (SNMPV2 Ut Sy e il gjlans : SNMPY3 ) SNMPYZ (clbiss ke
SNMPvLL 5,5 e SNMPy3 (SNMPv2

izl 3 e SUATM G & 3 RMNOZ RMON] RMONMIB 3 RMON SMI: (RMON) 333 §) syl

I3 L IS BRI A PRI FE MU O e T T

ek gla A e pan g o gt

F ol
. A. Clemm, Network Menzgement Fundamentats, Cisca Press, 2007,
. D. Verma, Principles of Computer Systems and Netwark Managemenl, Springer, 2009,
. M. Bubramanian, Nelwork Mansgement: Principles and Practice, Addison-Wesley, 2010.
. L. Ding, Advances in Network Manzgement, CRC Press, 2010,

o L ) e

TYF




d;'.':'lja Lﬁhaﬁj - '_'_'3_‘
Network Switching and Routing

g A=) rracly aload
Ejmﬂr WSt 1 —— - =1L—ng;ug

sr=a 3 et e sl sbona o flSal; 5 s Lk y gl g (550 o g e sz § edidelt

2w yd Ty
B g g3 SIS 3 A o v s poalie 3 g bt Bl 53 O < Ol e 1) 15l 2N detle

AR L labice JLait ADM 03 5 =53 b (5036 : SONET/S DPH

§ ey rbein vty pna 3 0 SIS vl e ey S gl il glaeS S T ST 63 3 6 (laze
V-F slaey (MPLS, ATM) 1o ¥ (IF) Ya¥ © (5htn T o

g pda 0053y 3 U S0 G i b Lttt — S0 A S ks bl 5 0387 7 g9 S Sarlie
SNty a3 JECE i

b el gl g D e b ey e e g flane by e Golane

M n i el 5y (e A Snle R0 N

Ea b e gl oy i g

SSTR NS e MEC 15k 53 it 3or 2 51000 el (S

2§ Sl

T el 0

1. L. A. Pallavina, Swilching Theory: Architeclure and Performance in Broadband ATM Networks, Wiley,
1098,

2. H I, Chac, C. H. Lam, and E. ki, Broadband Fackel Switching Techrologies: A Practical Guide to ATM
Swilches and IF Routers, Wilcy, 2001.

3. H. ). Chacand, and B. Lu, High Performance Swilching and Routers, Wiley-1EEE Press, 2007.

4. G, Varghese, Network Algorithmics: Ao Iterdisciplinary Approach 1o Designing Fast Networked Dievices,
Morgan Keufmann 2004,

5. R. Ramaswami, K. N. Sivarajan, and G.H. Susaki, Optical Networks: A Proctical Perspective 3t o,
Elscvigr, 2014

6. M. Maier, Optical Switching Metworks, Cambridge University Press, 2008,

TTY




o | plee ST 33 LGl 7 | wikiga
Trafffe Control in Communication Neftworks

(5 5t T3 oedy Mo
Lg;,_.,:ﬁ".shﬁ.:. l]hﬁ“ - :ihg-;gl_

Inafd pa 817 i gl oY o gl 4y gl Zes t it

1 T

Sl de 53 Zagdyl e gl g p dillke dal; 3 ko b lE 2 Sag e

038 e ea8 gl ez S Aloha i g5l il 5 et MACT &Y 3 a3 g 20 b Sladn
TEEEB02 500k (ghais e (63 o= ol 50 ST oo | e 2im3 42 g5 Job

L= ;':_-5.!": 0T FTE IR L _,.p-{? Jila~ ;_;Lnl..‘.‘.-__;_,fll b e 2y JOS e m A et 5 Fhaikipg

W e JA5 3 gha st Sl ol ey Bl b m - WU sla gty el s pled il R
gy de Sk MinMax ol - J 28

1¥ale g2 ae (glagne s S bl 2 Slas dnbnts y e o S 5laa S gy aslle 1w RIS 3 S lA)
013 557 s taile; ooy S T4l b T el i g b SO 0 S

F
1. D. ¥ Bertsskas and K. G. Gaflager, Data Merworks, 2™ e Pronloe Hall, 1992,

TTA




wsidila s dime CHbLS 4
Multimedia Commnpoications
(s o) ¥z ey Shaud
SR S— S § |

l.'l-’-!JJ'-’ Uu"h\.-l’f LthJLL"C.-‘ Juu ;_,T.h__’ LJJ___,-.E; u:.::ll-.d LL;ML—J Ja‘l_- ‘_ﬁlllf'_‘_n Ja u-"L"l ‘.._.Ah..l\- uﬂﬂ.‘jthiﬁ—l
gl

£y Tl

Jl.ir- L-':'jb-ﬂf- L D fhAne

o s Gllbuls oy gl Gl e SLAST Pulr g righoyglme (gladge o o8 cadiha bl o g1t 5t Cobeiaiio 3 o3 p
VTR e Ala ljllgj_,.-}ﬁ}n: PRerper gt PETL Y al ik s df_,iliTu.L:_LJ:_,.lgdﬁ' § et &3k il
(.. LI‘jI—FJLi‘#T

oo eS8 sk} o4 elie glae S 187 263 g IPEG MPEG (ghas; bl jawdl 3 Sigw (Silund id
_,:J.LJ_,J:J-..EI-T q__l:jb)‘l ‘511.1_,.'_,15'_, hr:l__;‘_,g.“ ;5}'}1rj_, .5;1)51&'.—'-..—,55} uh;';_? ‘-‘iblﬁ" I.—:E.AJ LIJJJ__;E.

e w4 flon a3 glaes WS g [y v bole e € e (5 e g ol 2 Wil iz T3 8 )
Iy Slar | gi kel

Wil s vy (Saiuor (SlhygTan
FESED Y RUET - L e

o3 ST y ity | Sl dauoa

taaip
1. R Steinmettz, Multimedis: Computing, Communications and Applications, Doring Kindersley, 2005,
2. Z-M.Li and M. 5. Drew, Fundamenials of Multimedia, 2 ed., S;_:ringl:r, 2014.

TT4




Network Algorinthms
(o6 528} T2 vaonly ohid
- 7 jlion gy 5 el Sl 2 Sl

T g P e
e

B s 3 Syt

wedadik JP oo o508 GUk : {Forwarding} sty  pa

g e S DSM CTOQUG 2 5377 zsbpes

AFD «Choke \DRR 'WFQ +Tackottieket 1 sy ys wiasial”

DETCP «QCN sTOP-REDY & plowa i J yt™

hs' & jhmgEnT L 3k n‘_;_',qu.'. A5 P i g o 5kt .sln--_,?h;uk..‘- § Genial § 5 "0 310

t el yo
1. G. Voghese, Network Algorithmics, Morgan Kaufmann, 2003,
2. K. Ercives, Complex NMetworks: An Algorithmic Perspective CRC Press, 2014,
3. . Medhi, Network Routing, Morgan Kavfmann, 2067

-




o gl (SR
Design of Communication Networks

{is 558 T2oaely olaad
— tion &3 7 (5 Fgunll” (GIAANS T ) tiind

FETYRE [P NPTV AR WA L PR T RN A T E

3 i i

a5 508 3 Tadta o b b 2T o o cbna 1551 1 hauti

a2 50 ot b pm o 36068 (LS B g B0 gha bl il alie 1t gl § Ind

e T o ok LY gl A s A

pile apaned ol galat glas il g7 sdile (Slag 3 g 4 20 e g 0 w1 S0l el
Jr__;_,-ﬁi:_lhll.'.lu..‘_-uHJ&TJ'&LJ{JJhnﬁj‘Hﬂ;ﬂJ—dJ&1;'“&#}&@ J-.lTJi
TCP sl sptn o plaa b 28y AU J 570 5L JA57 1 (gl glatlls

ks Lo G 3 Un e ae y Al (30 g o g0 Y ST

J_J.a--: {ti_,ﬂ Ly

 gaarl e
I . Lamsson, Desipn of Modern Cammunication Melworks: Methods and Appiications, Academic Pross, 2014,
2. P. Oppenheimer, Top- Down Network Design, 3 ed.,, Cisco Press, 2010,
3. M. Thomatis, Network Desige Cookbook, inlo.com, 2014,




40 et 59 dali g
Network Programming
{5 53 raalyate

- :H - :j‘_ﬂ-.}_'*"

Kl p 8 e el g sl iye gn ok g oo e Gll g este BT by poalda b 08T 8 i
S5 g8 slaS

Ty TN

3255 4N TCP 3 UDP (gla 552 1 3 JUGH oY TP JS5 5 g St 4 conla Y 450 50 Y 1 il g (glhoadRa
Chat Client & Server {(Example) JCSocketEvent handling CAsyncSocket (all functions) : Sokchel | g ot g’
Sl gy Selen

WWW Email FTF (Tejent: ooaac (gl gl

GET- POST- PUT- HEAD : HTTP |52y

Fiap e Olge s sg e aR UK

9 03 K Oz A g S bR a0 K 017

35 4mis e (Slacar il a3 HTML gl

e il eize (6 8 B0 wiganay Bila g som A 55 g dC Eperl ) COE o jun s R3T0 R

DHIML (Document Elements VBSeript Jdavascripl : o5 plan it |5l g yial

S 5ot amats glaatSll a JLaSt 43,1087 WIS 11ty Buailt-in Objects) ASP 1 p3 0 it (Sl ul
wagle sheepl il pr W) PHP A sip by ASPX) Interdey | M lal gy e e 1 & cAdRotalON) ASP i)y s
el p

XML

1SAPL
JAEE

. 5. Gruham, HTMI. 4.0 Sourechook, Wiley, 1998,

. E.E. Kim, CGI Developers Guide, Sams Poblishing, 1996,

. Shevchik and B McDanict, OGI Manuil of Style, - Davis Press, 1996,

. M. Reynolds and I, Henéyeutt, Special Edition Using Jseripl, Que Pub., 1996,

. A. 5. Tancnbanm and 0. I. Wtherall, Computer Netwarks, 5% ed., Prentice Hall, 2010

aﬂ,‘atﬂh

L e Lt Py o

Y




Ao & ydos | b33 § 53k Joa
Network Modeling and Ferformance Evalaation

fus b} ¥iaoely shasd

8 phs (5 gl SILD ¢ enins ]

sl slp e3 by et gileidde 5 gile SIS (gulS glap pign g poalin b LT T i
h&...-‘- Jjﬂur-

Euwad Ly

b Sl 5l (i e 1 g g (S Wi BT slanf i lirlne 5 bbped S T dahe
Comd 212 5V Sy ey g diile g jlon SN e § puliy o5 jleant poalis

e N5 (OPHET jlo weis | bt camging 5 1 (8 )hodecd 5la st 50 o

Wi St e sladde (g S 8 Dbl o D gty sladi T3 bl sl 1 S0k 3 Pl SR S0
asdz o Bl gla 2yy e ie EWpne 3 Shas eails 2l g 8 a 510N

by Tamsworthe 3 1CG 2y bt olal O slteh 5 WSS ¢ foluas alasl alye 1 Sokal dlacl gy
el B e abaed O g ot 580 e p 5T ks bl ot ahasd glath e gy gslads g T

W55 s S ped e ta g b shal sliel Al s eSae Py T atyRla galel b oled Slact g
(8 peiest L35 12038 Py Pas 1k Sl b hohess Slel L5 em 8 e gSe g )t p Sy
anidie 3 Y g o p g b ol shisl Al g

vesls ‘EJJTC.'# thadey g o 52 un) A classls 2S5 chae L usaagy S il (Sleoaly | Jlbad
HORTA 231 gl o6 o Jin clGouedness-of Fit) 3 1a s oo gllan (3 g 3T 0 aljly cpaded

1y ol et sl 03 el st Sl SLzel gy gkt B g T Silnd a0l lod
e rtie y T yly A AT gl U 3 gn bl S e st 0t DUk Sl
Y

e Gl bl g il g SLE Ll 3 e (iledde 36 wlip s ilekes t Bk T Sl E gge

o s MAC Y TCP dhﬁ.!;; ealetes gl s 5 b Y el 4 g e Ll r_.,,i

F i
. L Banks et.af, Discrete-Bvent Syslem Simulation, 5% ad., Prentice- Hall, 2009
. R Isin, The Art ol Compote Sysiem Perlormance analysis, Techniques for Experimental Design,
Megsurement, Simufation and Modcling, Wilcy, 1992,
3. K. Kant and M. M, Seinivasan, Introduction (o Compuler System Performance  Evaduation, MeGraw-Hill
me., 1951,
4. P.J. Forticr, HL E. Mich

b

Sasteens Petfotmance Evaluaion and Prediction, Elscvier, 2003,

ey




Wi 4 S5

Queueing Theory
fus i) e ooy slaxd
— it o lia? (SMLT ¢ it

e pde g LSS e il T i

qr S

C PN PRI P o0 of PITIPIE R SR S AR B

e GlaiSet 55 S Byt (A5 b (glahas MM Caes (Liftle 3575 g 0k 5 ladits £ Lo M7 4 8
MIGHL 1 b yoees S 15103 S0 gy

G 1 FIFO 128017 ¥ols et Jad 5 151 il i e 4505 0 3 b e T Al i SRS 3 010 4 00
o Ml L g oy gions a5 el s ¥ole) T stniSC2 ol s 25200 glaSt
gy il o gtaeSC fSctup Time) 15 5 Ol b st 5l 1L olalen oo b

I et g
1. J.Medhi, Stochastic Models in Queacing Theory, 2 od., Academic Press, 2002,
2. R. W, Wolff, Stochastic Modeling and the Thary of Quascs, Pranfice Hsll,

¥




3Ty ¥ iling
Grid Compuoting
(L5 ) T3 ity hand
RO 1 S—— L

s p S T b Jame 33 0 dS g g e B0 il gl e ol Pl by 0 Ll s dih
Ll g 5ol 5 ista i v sms 5 el clabbe g slann o LA L

ty? L

b Tl k5ot e chn sl 5 B 05 slmn bl sl ponbia T dackin

s g ke g 033 i il 1 oS 20 Ll ) st i S e 3 BOke 2 ST lin 3 W)
Sl ¢ gy y 406 g eyl p Ladipai 3 S 20 (Sl 3 gt ad daliy) 3 95T

3orn S e ) i 0T 1l g XML bk n g ey e (6 72 USDANE g pon asplena 8128 ST s 9 g
UDDH 3 WSDL (SOAP 23

G518 (OGBA) b (5 lane sy b sl 2600 (Sl 28y

3 et g0
1, F. Berman, G. Fox, and A 3. G. Hey, Grid Computing: Making The Global Tnfrastructure a Reality, Wiley,
2003,
2. 1. Foster and €. Desselman, The Gritt 2: Blusprint for a Mew Compuling lafrastrucre, 2™ ed., Margan
Kaufmaznn, 2003,
3. A Abbas, Grid Computing: A Practical Guide to Technology and Applications, Charles River Media, 2008.
4, 1, Joseph and C. Fellenstein, Grid Computing, Prentice Hall, 2003,

rh




Optical Communication Networks
{15 K60 To ooy atani
S 5 g SIACD 2 Jlini = 8 i}

825 i i S8t (g lana g el cita o2l gl po dpetlia by LT 2

by £yl

R L P

A3V ghdd 5 6595 oad aToh plbua 6590 ok J o3 5000 (S8 23 0

e 7 WEMATDMA (CWDM/DWDM SONET/SDH «CDMA (SUMA (WEMA (TDMA : 6158 | g 5
S PN - PO (1 e BP0 P g 4 g PP PO O P EL P L P

sb (bl PR kg Bon g b e o S e R W e s e T UGS S (gl
o

QMOLS MPLS DWDM ATM SONET/SDH : (550 452 3a (TP} iy [

NP PP Ry P VLI FY I T

AN 510 s o 3 e e 1 e i goun 1 J1nd B 1 G298 BRGS0y slenn

I M 4 2285 g it ool Lt i 3 S G g

£ Aeitl
1. B. Mukheree, Optical DWH Networks, Springer, 2006.
2. R. Rarmaswami, K. Sivarajan, Optical Networks: A Practical Perspective, 3% ed., Morgan Kaufmann, 2009.
3. L. Ruan and D= Z Duifeds), Optical Networks- Recent Advances, Springer, 201 1.

LAy




	23 042 001.jpg
	23 042 002.jpg
	23 042 003.jpg
	23 042 004.jpg
	23 042 005.jpg
	23 042 006.jpg
	23 042 007.jpg
	23 042 008.jpg
	23 042 009.jpg
	23 042 010.jpg
	23 042 011.jpg
	23 042 012.jpg
	23 042 013.jpg
	23 042 014.jpg
	23 042 015.jpg
	23 042 016.jpg
	23 042 017.jpg
	23 042 018.jpg
	23 042 019.jpg
	23 042 020.jpg
	23 042 021.jpg
	23 042 022.jpg
	23 042 023.jpg
	23 042 024.jpg
	23 042 025.jpg
	23 042 026.jpg
	23 042 027.jpg
	23 042 028.jpg
	23 042 029.jpg
	23 042 030.jpg
	23 042 031.jpg
	23 042 032.jpg
	23 042 033.jpg
	23 042 034.jpg
	23 042 035.jpg
	23 042 036.jpg
	23 042 037.jpg
	23 042 038.jpg
	23 042 039.jpg
	23 042 040.jpg
	23 042 041.jpg
	23 042 042.jpg
	23 042 043.jpg
	23 042 044.jpg
	23 042 045.jpg
	23 042 046.jpg
	23 042 047.jpg
	23 042 048.jpg
	23 042 049.jpg
	23 042 050.jpg
	23 042 051.jpg
	23 042 052.jpg
	23 042 053.jpg
	23 042 054.jpg
	23 042 055.jpg
	23 042 056.jpg
	23 042 057.jpg
	23 042 058.jpg
	23 042 059.jpg
	23 042 060.jpg
	23 042 061.jpg
	23 042 062.jpg
	23 042 063.jpg
	23 042 064.jpg
	23 042 065.jpg
	23 042 066.jpg
	23 042 067.jpg
	23 042 068.jpg
	23 042 069.jpg
	23 042 070.jpg
	23 042 071.jpg
	23 042 072.jpg
	23 042 073.jpg
	23 042 074.jpg
	23 042 075.jpg
	23 042 076.jpg
	23 042 077.jpg
	23 042 078.jpg
	23 042 079.jpg
	23 042 080.jpg
	23 042 081.jpg
	23 042 082.jpg
	23 042 083.jpg
	23 042 084.jpg
	23 042 085.jpg
	23 042 086.jpg
	23 042 087.jpg
	23 042 088.jpg
	23 042 089.jpg
	23 042 090.jpg
	23 042 091.jpg
	23 042 092.jpg
	23 042 093.jpg
	23 042 094.jpg
	23 042 095.jpg
	23 042 096.jpg
	23 042 097.jpg
	23 042 098.jpg
	23 042 099.jpg
	23 042 100.jpg
	23 042 101.jpg
	23 042 102.jpg
	23 042 103.jpg
	23 042 104.jpg
	23 042 105.jpg
	23 042 106.jpg
	23 042 107.jpg
	23 042 108.jpg
	23 042 109.jpg
	23 042 110.jpg
	23 042 111.jpg
	23 042 112.jpg
	23 042 113.jpg
	23 042 114.jpg
	23 042 115.jpg
	23 042 116.jpg
	23 042 117.jpg
	23 042 118.jpg
	23 042 119.jpg
	23 042 120.jpg
	23 042 121.jpg
	23 042 122.jpg
	23 042 123.jpg
	23 042 124.jpg
	23 042 125.jpg
	23 042 126.jpg
	23 042 127.jpg
	23 042 128.jpg
	23 042 129.jpg
	23 042 130.jpg
	23 042 131.jpg
	23 042 132.jpg
	23 042 133.jpg
	23 042 134.jpg
	23 042 135.jpg
	23 042 136.jpg
	23 042 137.jpg
	23 042 138.jpg
	23 042 139.jpg
	23 042 140.jpg
	23 042 141.jpg
	23 042 142.jpg
	23 042 143.jpg
	23 042 144.jpg
	23 042 145.jpg
	23 042 146.jpg
	23 042 147.jpg
	23 042 148.jpg
	23 042 149.jpg
	23 042 150.jpg
	23 042 151.jpg
	23 042 152.jpg
	23 042 153.jpg
	23 042 154.jpg
	23 042 155.jpg
	23 042 156.jpg
	23 042 157.jpg
	23 042 158.jpg
	23 042 159.jpg
	23 042 160.jpg
	23 042 161.jpg
	23 042 162.jpg
	23 042 163.jpg
	23 042 164.jpg
	23 042 165.jpg
	23 042 166.jpg
	23 042 167.jpg
	23 042 168.jpg
	23 042 169.jpg
	23 042 170.jpg
	23 042 171.jpg
	23 042 172.jpg
	23 042 173.jpg
	23 042 174.jpg
	23 042 175.jpg
	23 042 176.jpg
	23 042 177.jpg
	23 042 178.jpg
	23 042 179.jpg
	23 042 180.jpg
	23 042 181.jpg
	23 042 182.jpg
	23 042 183.jpg
	23 042 184.jpg
	23 042 185.jpg
	23 042 186.jpg
	23 042 187.jpg
	23 042 188.jpg
	23 042 189.jpg
	23 042 190.jpg
	23 042 191.jpg
	23 042 192.jpg
	23 042 193.jpg
	23 042 194.jpg
	23 042 195.jpg
	23 042 196.jpg
	23 042 197.jpg
	23 042 198.jpg
	23 042 199.jpg
	23 042 200.jpg
	23 042 201.jpg
	23 042 202.jpg
	23 042 203.jpg
	23 042 204.jpg
	23 042 205.jpg
	23 042 206.jpg
	23 042 207.jpg
	23 042 208.jpg
	23 042 209.jpg
	23 042 210.jpg
	23 042 211.jpg
	23 042 212.jpg
	23 042 213.jpg
	23 042 214.jpg
	23 042 215.jpg
	23 042 216.jpg
	23 042 217.jpg
	23 042 218.jpg
	23 042 219.jpg
	23 042 220.jpg
	23 042 221.jpg
	23 042 222.jpg
	23 042 223.jpg
	23 042 224.jpg
	23 042 225.jpg
	23 042 226.jpg
	23 042 227.jpg
	23 042 228.jpg
	23 042 229.jpg
	23 042 230.jpg
	23 042 231.jpg
	23 042 232.jpg
	23 042 233.jpg
	23 042 234.jpg
	23 042 235.jpg
	23 042 236.jpg

