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Fonctions d’une Variable Complexe
Home Work — 2

Exercice 1
Trouver 1’équation du cercle de rayon r = 2 et de centre zy = —1 -- i.

Exercice 2
Exprimer chacun des nombres complexes suivants sous la forme polaire.

7y =2 —2V3i,2z, = =3 - 3iet zz = —/6 — V2i.

Calculer et représenter

21 3
~» 2223, A Z5 et 3/ z3.
2

Exercice 3
Résoudre 1’équation z2 - (=3 + 2i)z -5 —1i = 0.

Exercice 4
Calculer la limite suivante

(2z +- 1)(z -- 20)

z—2e~im/2 z2 4

Exercice 5
Trouver la fonction holomorphe f(z) = u -- iv telle que

u(x,y) = x3 — 3xy?
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Exercise 1
r=2;zyg=-—1-1
Since the circle is of radius 7 = 2 and center z, = —1 - i, its equation can

be written as
|z —zy|? =12 =4
So,
|G = x0) + (¥ —yp)|? =12 =4
(= %)? + (7 = y)* = 4
(x+-1D)2+-(y—-1)2=4
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Complex Numbers — Polar Form 1

1. z, =2—2V3i

rsity of

z plane |ty

S T b S
w-T x>0
z, = r;(cos B, - isin 6,) with 1\ 3
r o=z = (&F - yH)Y?, 7 A
21/2 -y<0
n=[@7%+ (-2v3)7| " =[4+ 1212 =4
_ 91=_Z
tan91=&=2—\/§=—\/§>0=> .
X1 2 91=T[_§
y1 <0 _ _T_ _m_>5m
{x1>0=>91_ =2n-3=5
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2. ZZ = _3 - 3’.
z, = 1,(cos 0, - isin 6,) with

r, = |zl = (o6 + yHY?,

r, = [(=3)? - (3)%]V2 = [9 -- 9]*/2 = 3V2.

z plane

z, 18

T _\@ T

%

—V/T81

s s
y2 _ 3 02 E[E’ﬂ] 0. =—%
tan92=x—=—3=—1<0=> . p 37 -
2 - s = —
0, € [2 , 27‘[] 2= 7
<0 3w
{yz = 92 = —
x, >0 4
3 . .3
z, = 3V2 [cosTn -- lsmTH]. |
Physics' Department ‘
ysics epér men _ _ S s aed
Faculty of Science LMD-Physics.univ-boumerdes.dz

MiHamed Bougara University of Boumerdes

(- iipdezinla) — bl 3



University of Boumerdes
Faculty of science
Physics' Department ,

VN

Université de Boumerdes
Universi

Fcts of a Complex Variable

L2 — Physics
4™ Semester 2023/2024

sity of

Complex Numbers — Polar Form 3

3. Z3 = _\/8 - \/il
z3 = 1r3(cos B3 -- i sin 65) with

ry = lzs| = (6 + yHY?,

3 = [(—\/3)2 5 (—\/7)2]1/2 = [8]Y/2 = 2+/2. y<0]

z plane

]ty

A N

ol

=81

7 , . I
Z3 =22 [cos? - lsm?]. |

9 _ s
_\/E 1 3 — 7
tan93=y—3=—=—>0=> 5 .
X V6 3 0, ="
6
y; <0 [ 3n] T 7T
=0,€|n,—|=0;=—--+1=—.
{x3 <0 1 ' 2 37 6 6
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z1  2-24/3i
4. *=——
Zy —3--31

Z1p = T12 (COS 612 -- i sin 912) with
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y>0]ly
z plane ‘\9
T121
212 /1n \
12
x<0 B’\ Ti2 X
e .
>~ |
S S W _ V2 12
127, T3z 3
51 3r
Orp =0, — 0, =L
12 2 3 4
__5m 3 _ 20w o 11m T
= T T TR T e T T
2\/'
Zy5 05 == - i sin —=
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— (2 20 (_ _ : <0 —-12 ¢ 12 X
5. 2323 = (=3 + 3)(—V6 — V2i) x<0 —R :
.. . Z
Z,Z3 = Tp3(c0s B,3 - isin B,3) with \ - 23
T'23 == T'ZT'3 == 3\/? . 2\/? == 12 =121 7 plane
9 _9 |9_371'|7TL'_97T|14-7T_2371' 1 p
23 V2 L3 Ty 6 12 ' 12 12’
241 b b b
923 = — = __':' 277:5 - .
12 12 12 12

Zy3 = 12 [cos (— %) -~ 1 sin (— 1”—2)] |
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6. 2[z3 = V6 —V2i

Zy =22 [cos (7?” + 2kn) -- i sin (%ﬂ - an)].

L) kn]

2k
Jzs =V2V2 [COSGTH - isinﬁT

73> k=0;z{ - k=1

7T , .. T

zh =/2V2 [COSE -- LsmE]. u
191 . . 197w

zy =22 [cos? - i sin ?] u
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7. 323 = V-6 —V2i
Zy =22 [cos (7?” + 2kn) -- i sin (%ﬂ - an)].
5 3 Tooknr . Zaokn

Yz =V2V2 [cosﬁT -+ lSlHGT].
wy—=>k=0;wi >k=1;w;" - k=2
wy = V2v2 [cosi—g -- isini—g .;
wy = V2v2 [coslf—;r -+~ i sin 119—:. [
wy' = 3\/2\/7[c05311—87r -+ isin 311_:' ]
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Equation
z2 4+ (=3+20)z--5—-i=0

A=b?—4ac=(-3+2i)?—-4-1-(5-1)
A=9—4-+2i(-3)2—-20-+4i=-15-8i
A=1-16—2-4-i=(1— 4i)?

So,

_ 3-2i+V-15-80 _ 3-2i+-(1—-4i) _ 4-60 _ .
Z, = . = . =— = 2—3i,m

3-2i—V/-15-81  3-2i—(1-4i) s
Z, = = =1+im

2 2
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Limit

(2z +- 1)(z -~ 20)

li
z—>2g—ni"/2 z2 4
. [2(—2i0) + 1](—=2i+2i) O
=2e7im/2 = _2i = | ==
o = 2e AN (—20)% + 4 0
22 +4=2"-(-4)=22-(*4) =2 - Q2)* =
(2z - 1)(z + 2i) " Qz+D(z+20) (2z-+1)
porotne 224 iz 20)(z =20 % (z = 20)
. (2z+1) _ 2(=2i)+1 _ —4i+1 . .1
z—2i (z=2i)  (=20)-2i  —4i l+izm
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Function 1 — 1

u(x,y) = x3 — 3xy?

Since f(z) = u -+ iv is a holomorphic function, its real and imaginary
parts u(x, y) and v(x, y) satisfy

The sufficient and necessary Cauchy-Riemann conditions
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ou ov .
— = — with
dx ay

ou

0x

gives

Function 1 — 2

u(x,y) = x3 — 3xy?

—(x —3xy?) =3x?—-3y? =

ov
ay

v(x,y) = f 3x% —3y?dy = 3x*y — y3 - h(x)

Physics' Department

Faculty of Science

MiHamed Bougara University of Boumerdes

LMD-Physics.univ-boumerdes.dz

e dedl s Al

(Aos-pdezinda) — Ll



University of Boumerdes
Faculty of science
Physics' Department

Fcts of a Complex Variable
L2 — Physics
4™ Semester 2023/2024

Université de Boumerdes
University of

ou o .
6_ = — 6_ Wlth
ou
dy
and
ov
ox

Physics' Department
Faculty of Science

MiHamed Bougara University of Boumerdes

LMD-Physics.univ-boumerdes.dz

Function 1 — 3

0
@(Jﬁ — 3xy?) = —6xy

0 5 3, _ Y
——=—a(3x y—y° 4+ h(x)) = —6xy — h'(x)

h'(x) =0= h(x) =c
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Function 1 — 4

fGo,y) =u+iv=(-3xy?) +i(Bx%y —y%) +ic

33|

flx,y) = x(x? — 3y? - i3xy) - -+ ic

fle,y) = x(x? — y? - i2xy) — 2xy? -+ ix%y - i3y3 -
flx,y) = x(x? — y? + 2ixy) - 2xi%y? + x2iy + i3y3 + ic
flx,y) = x(x? —y? 4 2ixy) - iy(2xiy + x? + i%y?) + ic
flx,y) = x(x? —y? - 2ixy) + iyQxiy -- x> —y?) -+ ic
fl,y) = (x* —y? & 2ixy) (x -+ iy) +ic

f(2)=z3+ic.m
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