| COMPLEX ANALYSIS 4TH STAGE (2023-2024)

Example 7 :

Find Laurent Series for the function :

f(2) = — in the regions : A) |z| > 1 B) |z < 1

Solution :

H.W

Example 8 :

Find Laurent Series for the function :

1<|z—-1|<2

Solution :

z+1 _A+ B
z2(z=3) z z-3

z+1=A4(z—-3)+ Bz

z=0=A=-1/;

z=3=B="4%/,

W=

z+1 _—+
z2(z—=3) z z-3
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1

VA - 3 z—1+1
1
z—1+1

in the region |z—1|>1

lz—1]>1 =>‘—<1

-1 1 -1 1

3z—1+1 3 1
z (z - 1)

f(@) =3 n[ z—J ( 102_Qi1f+"1

f(2)

f =LY (L
n=1

4
3

3 7—-1-2

I ENES

Z

Wl

in the region |z—1|<2

=

zZ—1-2

_1
|z—u<2==‘i7+<1
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S B
z—1-2 _2(1_221) 3(1_251)
@3+ () () + ()

n=0
o35 ) 23 (Y

Example 9 :
Find Laurent Series for the function :
2z —1

f<z):(z+1)(z—2) , 1<|z-3|< 4

Solution :

H.W
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Example 10 :

Find Laurent Series for the function :

3
f(z) = 1 1)< 2
@=GnEry - 1-lEtls
Solution :
3 A B

Z-Dz+2) z-1 742
3=A(z+2)+B(z—-1)
z=1=4=1
z=—-2=>B=-1

3 1 1
z—-1D(z+2) z-1 z+2

1 1
z—1 z+1-1-1

1
zZ+1-2

in the region |z+1|<?2

z+1
1 1

-3 (55 (5 o (5 ]
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11
z+2 z+1+1

1
z+1+1

in the region |z+1|>1

|z+1|>1=>| |<1
1 1 1 1
z+1—1 T z4+1 1
z+DA+77) Z+ 1

© - 11- 9+ 653) - G5) +]
f(Z)—Z(— i (=)

CEDNCSENERES

n=1

n

Example 11 :
Find Laurent Series for the function :
z+1

f(Z)=(Z_1)(Z_3) , lz—2] <1

Solution :

H.W
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Example 12 :
Find Laurent Series for the function :

5z +2

f(z) = z(z+1) '’

1<|z—-1| <2

Solution :

5z+2 A B

z(z+1)=z+z+1

52+2=A(z+1)+ Bz
z=0=>A=2
z=—-1=B=3

5z+2 2 3

Z(Z+1)=Z+Z+1

2_ 2
z z—1+1

2
z—1+1

in the region |z—1|>1

1
lz—-1|>1 =>|— <1
z—1

2 2

2=14 1 o+

o= - () () () +]

2 3 4

o -2|(29)-(29) + () - (29 +-]
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f@) =2 i(—l)“*l (=)

3 3
z+1 z—1+42

3
z—1+2

in the region |z—1|<?2

z—1
|z—u<2=:r7?+<1

3 3 3 1

Z—1+2 z—1. 2 z—1
2 2

3

@3-+ (7)) - () +- ]
f(z)—zz( o (25)
o 15 AT e (Y

Example 13 :

Find Laurent Series for the function :

z
f<z):(z+3)(z+4) , 4<]z—1|<5

Solution :

H.W
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