6/MTH-350 Syllabus-2023

2026
( May-June )

FYUP : 6th Semester Examination

MATHEMATICS
( Complex Analysis )
( MTH-350 )

Marks : 75

Time : 3 hours

The figures in the margin indicate full marks
for the questions.

Answer four questions, taking one from each Unit.

UNIT—I

1. (a) If zand w be complex numbers, prove
that

|z—w12=|z|2~2Rt=.-.zr:t3+|w|2 +

(b) Find the real and imaginary parts of

3+5i
Ti+1
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(c)

(d)

(e)

2. (a)

(b)

(c)

(d)

(e)

(2) (3)

State and prove the triangle incquality 5 Unir—II
of complex number.
[ 2+3i 4 3. (a) State whether True or False with
Calculate the square root 0 ’ justification : 3
A convergent sequence is bounded.
Find the multiplicative inverse of
s li 2 (b) Let {a,} be a complex sequence and let
Z=9+—
5
lim sup |a, |V" =L
. tc el
Find the absolute value and conjuga Then show that 3 a, converges
n=1
of 3-i A absolutely if L<1 and diverges if L>1. 5
32 +3i
" (c) Find the radius of convergence of
Express (L+i) in the form x+1y. -
Z n! z" 3
Find the equation of the circle through 4 n=1

the pOlntS 1,—1) i

(d) Find the value of €2 for
Discuss the extended plane of complex

numbers and its spherical represen-

5 z=-2 and z= Eni 4
tation. 2 2
Show that fe) Discuss the sine function sinz for
. 9 z2eC as a power series expansion
' VA | =2ZZ

about the origin. 4
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(4) (5

4. (a) State whether True or False with - -
justification : 3 NIT—

The sequence 5. (a) Evaluate Iyz2dz. if

{cosnn’sinn}
cosn+ismn

n (i) vy is an arc of a circle;
is convergent. (i) y is a closed circle. 3+3=6
(b) Define a Cauchy sequence of complex (b) If f'(z)=0 in a domain D, then show
numbers. 2 that f(z) is constant. 5
(c) Show that (c) Find the value of Iidz along
i _1_+,-_1_)=l+i 5 2(t)=€e*, —n<ts<n 5
s\3t 4t 2 3

(d) Show that

(d) Show that the geometric series diz_(ez)= ez 3
n=0
6. (@) Show that f(z)=|zP=x?+y* s
converges absolutely for |z|<1. 3 differentiable only at the origin. 4
(e) Show that— (b) Evaluate IC|2|2 dz along

i) sin(z; + 2z,) = sin z; cos 2, + COS 2; Sin )
I3 enia e e S () C=Cy; z(t)=t+it,0st<1

(ii) cos(z; + zp) = cOS Z) cOS 25 - sin 2, Sin 2, )
3+3=6 (i) C=Cyzft)=t?+it, 05t <1 6
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(6)

fc) Deduce Cauchy-

Riemann equations for
a complex-

valued function

f2)=u(x, Y)+iv(x, y)

@ If f:65C is differentiable at g point
aeG, then show that f is continuous
at a.
UNIT—IV
7. (q

(b) Let fbe analytic in B(q; R) and suppose

[f2)|<M for ay zeB

(@; R). Then
show that

gy < M
/a2

4
{c) Evaluate
sinz
T z
where y(t)=e*, 0<t<on. 4
(d) Define a harmonic function. Give an
example. 2+2=4
26D/1804

( Continued )

State and prove Liouville’s theorem. 2+4=6

(7))

8. (a) State and prove the

fundamenta]
theorem of algebra.

5
(b) State and prove Cauchy’s integral
formula for a disc. 2+4=6
(c) Find the power series expansion of
- about z=0. 5
1-2z
2
(d) State Morera’s theorem.

L

26D—1000/1804 6/MTH-350 Syllabus-2023




{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

