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Lecturer (Dr Hussein K. Halwas)
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A-MWMW&\—M—%
= 2 2yl m o el Mo —Sollien s ldhere K=o

W@Hw@f——%—b?wf?—-—’
/ - QFM% ‘\—
Y

f—-@h%au—w—wm—@m@

—_— r———I’E——Qﬂ—&w@th—-ﬁ:——MMh&——ﬂﬂk—MéP%—’
| <Reopyin oo does ot denche—addibron
—t mﬂ\e( AN~ i -—ﬁvwé\c—'\f\uwbe_fv—m“———k——ww
—— leog—or—omd—{b- — — ' —
— At Ayprad standacct-Cackestan oo the -
———t@o-pley) Nuwloer S g

e

{ r=A*x\e

e
_b_.‘_ima%\Mv\)_M__hum\ae:f -
g,-s—‘x—-\-—i-e—-é—Pmkﬁ_‘(eaL_&»@{K—“eﬁ
B o N TS owlj——i"*“‘s\"’\ﬂ‘j—'éo"‘ﬁk‘(—-n"’“

B B e I B T R B i i o & B =

Email (hussein.kadhim@uomus.edu.iq)



Al-Mustagbal University
Department of Fuel and Energy Techniques
Class (2nd)

Subject (Math-3)

Lecturer (Dr Hussein K. Halwas)

1" term — Lect. (Complex Numbers)

B £ . 3 a2
"V e - !g —-E. o ,—‘;’! -~ a

- 2o bz
x__@_%_‘_z‘_‘%‘_ﬁ Y (assoctaknve )
3 [ g Sl -~

A e
L e ey Sl & el ¢ oskesomokiree)—

@_ = k 4_.\\\—.\ L
= Z‘—*%%—ea-‘—*\—b%t 3 A2 —
—_— a = s 2 2
—_— ¥ I Y A 5}
g = ) " ol IR AT
% — (4 % -
> -

Email (hussein.kadhim@uomus.edu.iq)



Al-Mustagbal University
Department of Fuel and Energy Techniques
Class (2nd)

Subject (Math-3)

Lecturer (Dr Hussein K. Halwas)

1" term — Lect. (Complex Numbers)

—— \'/' | W
| =4 s iaiall as | : |
2 o x p

S——rd - v TataV il e 2 o ) o

Email (hussein.kadhim@uomus.edu.iq)



Al-Mustagbal University
Department of Fuel and Energy Techniques
Class (2nd)

Subject (Math-3)

Lecturer (Dr Hussein K. Halwas)

1" term — Lect. (Complex Numbers)

Bolas s g : o, g
:'_;Jﬂj 2 as W
Tulg. ;
%—O@H&—P—Cﬁe'
7
Hubbsch—is—Galled —poto—————Y N o
d,b"" O‘ & '? €A l v 7‘ ‘\ T
we"———&‘—%—“ﬁ—%d :\Z L
v . e o
o |
’—
g = s, B A . il
e AR VI PR 2 2 g — \a
rm— T Y —
\-\ S xR
o o - [
p— N =
are £.° .95 . o
K MN— aXss
A/\/\
LM = _of Cusan
}3 = qF g";,\‘g )
Vi e I
\ j—
Y id_g;s,.;gng
. v‘l'-nAA
W%’FMM
»'6___ & 3 .!"L A G‘ ’)SI \ G"ﬁ;‘_&
e ) ; i I Gy
y A (£ > 5
iy =02 o kil S w0
2} R 3 g2 ;7 7
ooy _C - TR T Rl
—t=2 (=l =‘;45‘2_.§-.__-.\.-_..:;,=‘.\t~

Email (hussein.kadhim@uomus.edu.iq)



Al-Mustagbal University
Department of Fuel and Energy Techniques
Class (2nd)

Subject (Math-3)

Lecturer (Dr Hussein K. Halwas)

1" term — Lect. (Complex Numbers)

R e, DU 5 ¥

& o 255
e e %

et
e ‘s‘ ‘Q‘WS = el s
/ '\6— - — 7 =
e R
P B T 4 =
€ = cese —\ =S_N~o —
> i
i ..
g | = [
P A, I T, 9
. ’ a——-——-’v—
ey \& - i@ B At )
NI 57 A ST - [ 0~ =
2 /
. & e A
PR

]
f‘¢ i)
2 i )
J —io ; L e e ) ,
= L ﬁ-i/J |
\ 7 = — —— > — JI:
Mmq_ Da.‘ ’_“: ‘:'f-\‘g S
&
Ly Z =% x1v, = Y e and,
' - -t Y22
4;7:;—“-‘!——‘“"37.—'——‘(7, s o ey
2 . =8
Z = = Eiy AR ———
e . 7 (5 +5%)
ti - = 5 )
— Z
\_é = =  _ |z 12
o 2 I ~—=
N — s— — o . e e

Email (hussein.kadhim@uomus.edu.iq)



Al-Mustagbal University
Department of Fuel and Energy Techniques
Class (2nd)

Subject (Math-3)

Lecturer (Dr Hussein K. Halwas)

1" term — Lect. (Complex Numbers)

,/'
&) =3 o = s e Cl(,.-\-i\j,)(')‘t-i”z) - (36249, 9) 1Oy ,- X 3)
A Za =2 (x;-\'\S,J(Y;-'\:h) K A
'~
e '\Cép'-é’al
..‘,_f.

==
_—0 |Z' | — 'Z" = b L . ‘fz#w‘
i
/——‘@-—g\——:—%—ﬁr‘i—@z
—— e PO L N 2 *i

1 S—4i

= akhey

B . AL (6—4)4—(3-;3‘)3;/\7;;’0‘:\, T
3—Ui | 3l a+16 A g

T
W
lt
L
+

— =AA12 4] (24-—3-1————-——%—-—-3—»-0 14— -
=F5-4 = ¢ - 5 iy —
s—l S C v i ot P = £l

Email (hussein.kadhim@uomus.edu.iq)



Al-Mustagbal University
Department of Fuel and Energy Techniques
Class (2nd)

Subject (Math-3)

Lecturer (Dr Hussein K. Halwas)

1" term — Lect. (Complex Numbers)

j—:ég—ewb—%&e——éompleae—%bm—él——' V3 ) Ava

rwaﬁ 'v"" >

A ln(-2)=1nZ +i v

I
&

Email (hussein.kadhim@uomus.edu.iq)



Al-Mustagbal University
Department of Fuel and Energy Techniques
Class (2nd)

Subject (Math-3)

Lecturer (Dr Hussein K. Halwas)

1" term — Lect. (Complex Numbers)

e —
A 7z = -
e —
- A\ B SRS
— AAY, WA\ 2o g
E———
- ¢ c’:iq- 9:’: L "a!’ —-m.\_L\A
p’- — ' - "J
- - . -
P o= A \d
"J
e} R 7 T 1 2 42V = W\
- A= H— TY > 4 v Al J
__———_.q_.—_Q.H_;_eQI. T O T =X 1 U S
bt G s i oD | p’\“)

T T

Email (hussein.kadhim@uomus.edu.iq)



Al-Mustagbal University
Department of Fuel and Energy Techniques
Class (2nd)

Subject (Math-3)

Lecturer (Dr Hussein K. Halwas)

1" term — Lect. (Complex Numbers)

- M%W&%%W
) and —Z 35 a

_——-——~;-—-%~(M—-—’&-%A
‘/\V—K—W' e,
E -Z"" 6; ) B AT il T
M
_ ‘\\"—N\ NS— Qq_uqbo—r—\—s —W&—KWM@Q—MOM;%
—_— l Fovulod — — ——r——

____)-,__-v— —

P uagg;_ g ..
_q — eemplex Planae @ is pot umiquely det—
——evrmipel - #M—@W%&%W
S—— — B =B 2k —Joto 4he Powe- Ppolar Form

*__
-\1’_ g"‘(;\‘lli -
' 2N = N (& +2xE)_ in& i2wkn

- ’ P ~ ~—
-wkn : - & -

— EX —

|

Email (hussein.kadhim@uomus.edu.iq)



Al-Mustagbal University
Department of Fuel and Energy Techniques
Class (2nd)

Subject (Math-3)

Lecturer (Dr Hussein K. Halwas)

1" term — Lect. (Complex Numbers)

Email (hussein.kadhim@uomus.edu.iq)



Al-Mustagbal University
Department of Fuel and Energy Techniques
Class (2nd)

Subject (Math-3)

Lecturer (Dr Hussein K. Halwas)

1" term — Lect. (Complex Numbers)

— AO-=-2 A ¥ =-0,1,2
e IR, =
3 =t Ve gty =(U2Z
J
d=dn b _ 4, = L2 "'\e:ea'——Jﬁ—be—J——.
o ; e 3 ged) e Covredod
s

= -7,
L N
M .
i i y’) B x 2R e P éfQSW
I S TS B A
N — N > T a3
{ [ IO :'\‘,3—- Vs +2‘KK . y*uk\-l
A R | -\J;) lc‘§§~ 3 )Et 6 2 7]
Iz
= 13- J C <=3 o |
—_—a % ¢ J

Email (hussein.kadhim@uomus.edu.iq)



Al-Mustagbal University
Department of Fuel and Energy Techniques
Class (2nd)

Subject (Math-3)

Lecturer (Dr Hussein K. Halwas)

1" term — Lect. (Complex Numbers)

? —
E’qu“ ekl >oh o f 2_%0
5
e F a—— R o
- - - ~ —
IR — y
W s F@v)_:"’!ig
| o T -) © ) ro
| SIETEEEEN
=} - Corveehn
- i=—l“+$_m_——"'—@
—\qu
P | —

Email (hussein.kadhim@uomus.edu.iq)



Al-Mustagbal University
Department of Fuel and Energy Techniques
Class (2nd)

Subject (Math-3)

Lecturer (Dr Hussein K. Halwas)

1" term — Lect. (Complex Numbers)

SRR e i
S o RSET S W A
e Poirts P L3 2,-3) = RS 4)2—

= \ek o=y — P
R . -~ AR 1 WP TS W SO 5707 S S —
ﬁbq =47 =33 7K | =(AxHBiCF]

—— —

S —/Ze'L———CT)C—c—)—Q.QT%r)-z-*Q—g—/—Qf/"g)
ti (X =tb-3| 5 {Yy=—3tsz) 5 [2=Ft -3
———«—*—/&[ (Yo y9ay Z—.) =01, =1, 4) —

) “’C""'TE o ,94._.,_%1:., ﬂ__,_l:%;ql,_-s_@_ el
%Wbun_o%_%%w

a2 e bl Al

3 o——FM—»thc_——eq.JA»—aP—&e—Plane%—Paw’

~through —the o5 /’1'——%'617—%—‘2'0}——4—1 45 povmad

——B——Q—P—J——N—@—]0| N TN 5> F(I,v;t,

P-p

Email (hussein.kadhim@uomus.edu.iq)



Al-Mustagbal University
Department of Fuel and Energy Techniques
Class (2nd)

Subject (Math-3)

Lecturer (Dr Hussein K. Halwas)

1" term — Lect. (Complex Numbers)

=
e 0 S Culx, ysay) +ivO, 940437 — [ UK, 4) A VGG 9) T
e {AY
pum— Sl
o Moy LUy amg) —ulgy) | g DG Yx09) A v Ry)]
E= \ WAl ~
| ;‘_\Q f = \ DWW R 22V = & O @;
| o 4
8 AV NP ) < Z
20 _ =N B — ‘2‘-\ — =A%) _‘
LBk 2 \ 2y 2x |
— ) 2
3 ¥erehrfola 22
[y | TR
=) N
La)l=|=7\% & S=Fala o ‘g]—;{;%
~J ¥ 7 / 1
| 98 o By Brdi. L S84 25
R S/ fR, —
& 2 - >
e A, 0 &%"’ —_— o8 = G M — 24,
' R S T X
o Xf—6 —a o
- Ca A a A T Q ) b,ﬂ R =2V o
B ' N o 33 =
E- o s
- T e =K

Email (hussein.kadhim@uomus.edu.iq)



Al-Mustagbal University
Department of Fuel and Energy Techniques
Class (2nd)

Subject (Math-3)

Lecturer (Dr Hussein K. Halwas)

1" term — Lect. (Complex Numbers)

=
D) Lons Culx, ysay) +iv0, 9+4a4y)] — [ UK 4) A VGG 9) T
e {AY
| i e
_ Mon LUy —uloy) | p  DOGYren) A vke)]
L B i =
OV—-0 fAV] avyso ,\/A‘j wod
/-f !
E y am B o MNNE N G :
PO B Rk, . WLEN. WY i
- =s. s
|5 ’\:\‘wan-—-ﬁiléq-j_-emsﬁ-_*#_‘z_,_ég,
i 2 _ N o Vo 2V _‘
LE“- Ea) \ =N DY \
Gy o ; e
S+ Ferebifola 22
Lr)= |7\ - ?::‘Za—im:a_’g_)_—_;o@sa_
~ A / 1
| 7 f.lﬂ 4)—[\/2\ A ZY 3 4o~
R e e e i
|~ o (A = \C2&%1 —_— .b_\'\_ — gx .bﬂ = )N e
x : B -5 29 2
| Al = C — % =0 %1 ——
’ - (" ‘e ! !! s s G ) b;\_ﬁ - B\l >
P % prgy 3 & 4
- K s P "

Email (hussein.kadhim@uomus.edu.iq)



Al-Mustagbal University
Department of Fuel and Energy Techniques
Class (2nd)

Subject (Math-3)

Lecturer (Dr Hussein K. Halwas)

1" term — Lect. (Complex Numbers)

e =
- £ 5 ,
| =
e Q. L 1 : ; ;
\—\W
gat— — x" o
WA oYY
s - - ~ o~ s A " =t '
4 - - - :
- ——
il P . 2 — - e 73 %
— S )= QK—ﬁ-\—V).)————ét—-y" 2 M________
‘ol SOy : - — — - e
- fz?' 2 A b\& h2 > 'bk.\ -y
P s D A 23 2 -9
— Al(u”-_l— 2¥3, -~ :,EE i " ; ‘_-
___—JM‘)M»\ 2 . ﬂne-—-sqéi-ag ‘
= e w5 difercdaldle -
> 3 =1 7 -
——_—4!\—"&_'%“ el! *8 #G'Eh *'llﬂ ﬁze‘)-
[ . = |
. ’—_"_‘_—: r————_
f > -
F(B) = 2K N\TY—— 2 Qeaiy)—={2=
‘/;)" /» =
(, s - e \
=) 2DV
G "VA“.—’ /,
P fidelalalate RY.VIdall S0aTae oty

Email (hussein.kadhim@uomus.edu.iq)



Al-Mustagbal University
Department of Fuel and Energy Techniques
Class (2nd)

Subject (Math-3)

Lecturer (Dr Hussein K. Halwas)

1" term — Lect. (Complex Numbers)

; &
)= L - B-ve
[ \ ol )
gt ) _ _ . 3
g N Y <2
s o A K= - \ = PO =\
¢ X Y
k 7(' . Y z =) Y
-P_ L a %\A \ ——‘BV -2
=Y Y § - (r Czuchry— ierenn
| S0 _ > s e S=akshed
2 =4 — ;d D) IS o & [ | \
1 MY Y.
Y p
v @l e (=2, easa x \ 2 =3-2)
Py
Y s A PR, = —8g (e
L g Yz
- = =k ;ﬂ B i =i it i
2 L2 s T
E Y. « (xe) Y=L -
z
Faca_mpﬂg — v ASscumgsitns3 -
QMMW%M
- - -3 [ - %‘

Complex numbers, Plar Formulam Euler equ, Power " 3 _alaa dilgs --
Jsa&d) das yal) dlaeY) and Roots, Complex Func, Cautchy-Reiman Egs
(98 Y Mlaa (S yall dant) AdJa (A pall S1asY) Hgda g 5 6B shigl glalaa ¢ udall)

=" G

Email (hussein.kadhim@uomus.edu.iq)



