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MATHEMATICS -
Paper-II
COMPLEX ANALYSIS

Time : 3 Hours

Maximum Marks : 40 for Science
53 for Arts

Note: Attempt five questions in all, selecting one question from each unit. All

questions carry equal marks.
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(1) No supplementary answer-book will be given to any candidate. Hence

the candidates should write the answer precisely in the main answer

book only.
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UNIT -1

T - | _ ght
(a) Prove that a Stercographic projection projects circles into circles or stra AlS
lines.
R Hifore P T Rfrm w8, o ) el § e Yanadi  paa F R | o
) Define the following :
/E (i) Neighbourhood (ii) Closed Set
(iii) Connected Set (iv) Limit of a sequence
(v) Compact Set
forer 1w i _
(i) wfgaw (i) HIAEEEA
(iv) THH 6l dim
(i) =g =
(v) ¥eawg=q ,
J/) Find the sufficient condition for f(2) to be analytic. 4/5
T f(z) % farveifies 81 1 T3 itrerwr s ifde |

(b) Prove that that following function is harmonic. Also determine the harmonic
conjugate and find the corresponding f(z) in terms of f(z)

u(x, y)=e*cosy
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u(x, y)=e*cosy v

UNIT -11
-1
(a) Let f(z) be a single valued analytic f"u_nction in a simply connected domain G. If
a, b € G then prove that

b
[#(z) dz = 4(6) - b(2)

4/5

IS an i e i 1of f{(z). | _
T m;;e;%e g?@?%%%&m% | af2 a, b e G ol g HifSg

b

[f(z) dz= 6(6) - b(a)

a .

<&, 6(2), f(z) =1 yﬁ%mﬁﬁ 4 ’ o
(b) If C is a square with vertices 1 + _; + i then verify the Cauchy’s theorem us
the function 3z? + iz — 4. 5
e aeRmr i1+, . sy qamd?+ iz - 4 % forg Hef A A
ti8
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4.’ (a)

(b)

State and prove Morera’s Theorem. _
TR T T HA 3 g HIRTT | 4/5

- z
z—3cos dz

|z|=2 (Z—%)z 415

— Sifa - I z—3coszdz

zi=2 (-3F

UNIT - I1I
58 — 111

Prove that if a function f(z) is analytic for all finite value i
e t s of
then it is a constant function. @ end is bounded 4/6

forg Hifsre ol z F 7= Tt am & forg f(z) O forveifies o &) gon qfez &

Find the value of
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(b)

(b)

(b)
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Expand sin z in a Taylor’s series about z = (), 4/5

sin z T z = 0 & QI § ¢oR Aofi F waR Hifv |

1

Find the different expansions of f(z) = in powers of z, which are

(z-1)(z-3)
valid for the regions 4/6
G |z|<1 (i) 1<|z|<3 (iii) |z|>3
WM f(z) = (2_1)1(2_3) 1 2 BT T R, R B A A R
i [z|<1 (i) 1<|z|<3 (i) |z|>3

Prove that a power series represents an analytic function inside its circle of
convergence. https://www.pdusuonline.com 4/5
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UNIT - Iv-

-V
Prove that the necessary and sufficient’condition for an isolated singularity z = a';
to be pole of function f(2) is that | flz) | > wasz — ain any manner. 4/6
frg Aifvr fagea Al 2 = a 1, $H f(z) 1 3=k g0t F R s o
e yhEu tfFfFR iRz > a8 RN f(2) | - «

sin z

Find the kind of singularity of the function f(z) = ( )2 atz =1, 4/5
zZ—-m _
B f{z) = ( sin 3)2 #1 z = o T AT Y w55y 3170 v |
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8. , (a) Prove that every polynomial of degree n has exactly n-zero. 4/5

S Reg e R R 0 35 5 g s e e R

, e
9 ) Find the residues of — 2% atz = 1, 2, 3 and infinity and show
(z-D(z-2)(z-3) 4/6
that their sum is zero.
z Fz=1,2, 3 T I TR T A TN
(z-1)(z-2)(z-3)
i fF Tt Ay 2 |
UNIT-V
-V R
e z-plane into

9. (&) Ifw = f(z) represent a conformal mapping of a domain D in th
zinD. 4/6

D' of the w-plane then prove that f(z) is an analytic function of -.
A w = f(z), 2 T & S D} w—wwret 35 S D' FTR T R A
HIRT 1% f(z), D ¥ z F1 foveilys vem BT 2 |

() Find a bilinear transformation that maps the points z = 2, i, —2 into W = 1L,i,-1 s

respectively. .
w RARIF TR Fa BT o a2z = 2,0, 2 B e w= 1,4, -1
wiafafa & | | |
_ . oy _
2
M')'dl.’=ﬂ]pg2. | 4/5

Prove by contour integration that

=0 2
e oo v g e (B0 4o pogp

H (1+x?)
(b) Prove that the function f;(z) =" J-ﬂ‘"” dt can be continued analytically. Also

0

ct a power series which is analytic continuation of £,(2). -4/6
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