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Lt f(”'nz:ﬂz sad g(z)‘i:_ﬂz( 7 ) First Semester M. Sc. (Part-I)(C. B. C. S.)
&) B Examination
Shu?u that f and g are direct analytic (New Course )
continuation of each other. 8
MATHEMATICS
Complex Analysis
P. Pages : 6
R, S— Time : Three Hours| [Max. Marks : 80
Note : Solve one question from each unit.
UNIT 1
1. (a) Letf be analytic in B (a , R) then prove that
oD
f(z)= } a (z-a)'for|z-a|<R,
n=0
fln) (a)
where a, = =~ and this series has
n!
radius of convergence = R. 8
(b) (i) Prove that If f is bounded entire function
then f is constant
(ii) Evaluate § ez’ dz,r(f)=2e" 0<t<2n
; r (2= i* . 8
AQ-807 6 430 3 AQ-807 P.T..
www.sgbauonline.com



http://www.sgbauonline.com
http://www.sgbauonline.com

b2

(c)

(d)

3. (a
(b)
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Let f : G — C be a function suppose that
B (a.r)cG(r>0).

If r()=a+relt 0 < t < 2 then prove that,
1 S f(w)"

f(z)= dwfor|z-al|<r
2rir w-2
i dz,
Also find the value of S - ,where r is
£ Z+El
T R 8

(i) Prove that if P(z) is non- constant
polynomial function then there is a
complex no. 'a’ such that p(a)=0.

(i) Prove that zeroes of analytic functions
are isolated. Also find the zeroes of

f(z)=2"+22° 8

UNIT 11

Let G be a Region, let f be function from
G to ¢ be a continuous function such that

S f = 0, for every triangular path in G Then

T
prove that 'f' is analytic function. 8

1
i) Ex f{z)= 5 . . asa
W Bt & e 5 2. 03
Taylor's series in the Region | z | < 1.

2

(c)

(d)

(a)

(b)

(c)
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(ii) Obtain Taylors series of the function
f(z) =sinhz. Also find radius of
convergence. 8

State and prove Maximum Modulus theorem.
Also show that sin z is unbounded for
z€¢. 8

Prove that, a non — constant anayltic function
maps open set into open set. 8

UNIT I

State and prove Casorati Weierstrass theorem.
8

1

Bapad Al ey

(1) ann (0,0,1)
(i) ann (0,1,2) and (iii) ann (0,2,0). 8

State Rouche's Theorem. Also show that 3
zeros of the function z* — 7z — 1 lie inside
the ann (0,1,2). 8
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(@)

(b)

8. (c)
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An isolated signularity z = a of the function
f (z) is Removable iff
lim (z — a) f (z) = 0. Prove this.

£ — a 8

UNIT IV

Let f be analytic in the Region G except for
the isolated singularity a;,a3 ..... ay. Let r be
a closed rectifiable curve not passing through
81,89 .. ay then prove that

1 m
> §fz)dz= ¥ n(r.a)Res(f,a,)
2mior K=1

Hence find residue of function /% Also
find the value of integral S e2/% where r
is a closed curve about z=r 0. 8
Show that de T

= Jfora>1
0 a+cos® Vai-1 8

(i) If { f, } € H (G) converges to f in
H (G) and each f, never vanishes on G
then prove that either f = 0 or f never
vanishes on G

(d)

9. (aj

(b)

10. {c)
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(i) Evaluate § __ dz
P+ 22 -2

, where r is

closed curve | z | = 3.
8
Show that @ x°C T
S dx = D<c<l
0 1+x sinmc
8
UNIT V

Find analytic continuation of
o

5(l+t]c‘“dt,fnrRez-:(].
0 ; 8

Define Natural boundary.
Explain power series method of analytic
continuation. 8

Letr:[a,b] = ¢ be a path from a to b.
Let {(f.D;):0<t<1} and

((2,B;): 0 <t <1} be analytic continuation
along r such that [fgla=[ go ]a then prove
that [fylp=[ g1 Jp- 8
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