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Core Course—COMPLEX ANALYSIS
{(For B.Sc. Mathematica Model I and II}
12013 Admission onwards]

Time : Three Hours Maximum - 80 Marks
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Part A (Objective Type Questions)

Answer all gquestions.
Eoch question carries 1 mark,

: : 1
Find the domain of definition of the funetion {12)= 2241

When iz a function said to be analytic al 4 puint 2, ?

What is the real part of e ?

Find the valpe of bl 12 Ak
State Cauchy-Goursal theorem.

i

& rg v - " v E
If C is the positive oriented unit circle |z| = 1, evaluate | — d=.
Cz

Write the Maclaurin ceries expansion of &2
Find the Laurent series of f(2)= jﬂ- valid for |z| » 2.

Define residue of / (z) at the isolated singular point 2.

1
Find the residue st z = 0 of the function f(2}= T3y
+2

: {10« 1= 10}
Part B (Short Answer Questions)

Anzswer gny eight questions.
Each question carriez 2 marks.

Show that f (2} = f.z]é i5 differentiable only at 2 = 0.

Prove that the funetion fi{z} = xy + iy i3 nowhere analytic.

Turn over



P — e

13.
i4.

15.

18,

17.

15,

18,
20,

21,

22,

23.
24,
25.
26.

ZF.

28,

2 E 5861

¥ind Log (1 - &J.

[efine the cosine function of a compler variahle z and show that it is an even function.

cz+2 . ! '
Fvaluate !ﬂ dz  where C is the cirele z - 26 (6 < 0 < 2m).
e =

. : ; . s dz :
I£ C is any positive oriented simple closed contour surrounding origin, show that [—=2m.

T
o=

dz

Evaluate | =5 1 where (1 is the positive oriented circle |z| = 3.
z —_—

]

1
With the aid of remainders verify that ‘:~ 2" 1— whenever |z < 1.
re-'J =&

State Laurent’s theorem.

Find the nature of the singular point al zy= 0 of f (2} =¢ U,

nc-
Define the improper integral [ fla) dx and the Cauchy principal value of this integral.

—

State Jordan’s lemma.
(8= 92=18)

Part C (Short Essay Questions)

Ansiwer any SiX queslions.
Each guestion carries 4 margs.

Prove that f'(z) s everywhere in a domain D, then £z} is eonstant throughout D.

If flzt=ule, y)+ivix¥) 18 analytic in a domain D, prove that u ﬁnd ¢ are harmonic in D.

Prove that sin (z; +2;)=sinzycosz; +cos2 sinzy.

Lot © be the are of the eircle |z| =2 fromz =210z =2 that lies in the first quadrant. Without

1<%

evaluating the integral, show that

State and prove the fundamental thenrem of algebra.

= (-1
Obtain the Taylor series ¢ =¢ % {_nJ (jz=1|<=) for the function f (z) = €7 by using
Al :

Al 71 (n=0,1,2, ...);(b) wrting e* = ¢* le.

Expand fiz)= __ as a power scries in the domains (a} lz| <1;{b)1< 2| <2

iz-1)iz-2)
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State and prove Cauchy’s residue theorem

R
Evaluate o (24 l}z
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Part I} (Essay Questions)

Answer any two questions,
Rach question carries 15 marks.

State and prove the chain rule for differentiating composite functions.

Derive the Cauchy-Riemann egualions,

State and prove the Cauchy-Integral formula.

(6% 4 =24

If £ is analytie everywhere inside and on a simple elosed ¢urve C, then for any point z inside of

(i, prove that
fis)dB

(4 —21

|
T
Fila=oml

Stule and prove Taylor's theorem.

. 1
Expand [ iz)= 5 into a Taylor serics about the peint 2, = 1.

Use residues to evaluate :

= LOsOox
' == dx (q=0).
fa) Ju x2 +1
an el ;
(b ciES (-1 <o < 1a

{", 1+ asind

(2 % 15 = 30)



