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PROBLEMS

1 Functions of a Complex Variable

1.1 If iz 231 +=  and iz +−= 12 , find 21 zz + , 

21 zz − , 21zz  and 21 zz / . Evaluate 11 zz* , 

22zz*  and 21 zz* .

1.2 Find the real and imaginary parts of

(a) )()( ii 2332 ++ ,

(b) ( ){ }23 i+ln ,

(c) ( )iyi+1 ,

(d) 51 i ,

(e) ( )22321 i+− .

1.3 Express each of the following functions in the
form ),(),()( yxivyxuzf += , where uand v
are real:

(a) 3zzf =)( ,
(b) )exp()( zzf −= ,
(c) )/()( zzf −= 11 ,
(d) zzf ln)( = ,
(e) zzf tan)( = .
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1.4 Use Cauchy-Riemann equations to find out 
which of the following functions are analytic:

(a) 2zzf =)( ,

(b) )exp()( zzf 3= ,

(c) ( )2*)( zzf = ,

(d) 2zzf =)( ,

(e) )cos()( zzf = .

1.5 Find the constant λ, such that the function 
yxyxu cos)exp(),( λ=  is the real part of the

analytic function ),(),()( yxivyxuzf += . 
Find the corresponding imaginary part v .

1.6 Evaluate zz
i

∫
+1

0
2d

(a) along the parabola tx = , 2ty =  where 
10 ≤≤ t ,

(b) along the straight line joining 0 and 
i+1 .
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1.7 Prove that 




=
=

=
−

∫
�,4,3,2if0

1 if2

)(

d
n

ni

az

z
c n

π

where C is a simple closed curve bounding a 
region having az =  as interior point. What is 
the value of the integral if �,,,, 3210 −−−=n ?

1.8 Evaluate ∫ −c z
z
2

d
 where C is

(a) the circle 1|| =z ,

(b) the circle 5|3| =+ iz .

1.9 Evaluate

(a) z
z

z
c d

)2/sin(
∫ −π

, (b) z
zz

z
c d

)1(
)2exp(

∫ +

where C is the circle 4|1| =−z .

1.10 Evaluate z
z

zz
c d

)1(

5173
3

2

∫
−

+−
 where C is any

simple closed curve enclosing 1=z .
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1.11 Evaluate ∫
∞

+0
4 1x

xd
.

1.12 Show that ( ) 41

d

0
22

π=
+

∫
∞

x

x
.

1.13 Evaluate ∫ +

π

θ
θ2

0
cos2

d
.

1.14 Evaluate ∫ +

π

θ
θ2

0
sin35

d
.

1.15 Show that ωτ−
∞

∞−

ω

∫ τ
π=

τ+
e

t
te ti

22

d
.

1.16 Show that me
x

xmx −
∞

∫
π=

+0
22 21

dcos
, 0>m .

1.17 Show that ∫
∞ π=
0 2

x
x

x
d

sin
.
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1.18 Evaluate ∫
∞

0
2

2

x
x

x
d

sin
.

1.19 Show that 
π

π=
+∫

∞ −

p
x

x
x p

sin
d

0

1

1
, 10 << p .

1.20 Prove that 
)/cos(

d
cosh
cosh

220 a

a

π
π=∫

∞
x

x
x

, 

where 1<a .

1.21 Show that 
22

12

00

2 π== ∫∫
∞∞

xxxx dcosdsin .


