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MATHEMATICS

MT - 343 : Problem Course Based on MT 341 and MT 342
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Time : 2 Hour| [Max. Marks : 40
Instructions to the candidates:

1)  All questions are compulsory.

2) Figures to the right indicate full marks.

3) Answers to the two sections should be written in separate answer books.

4) The answer books of both sections tie together.

SECTION - 1
(Complex Analysis)
Q1) a) Attemptany three of the following : [6]

i) If f(z)=7 then show that f'(z) does not exist at any point z.

i) Showthat f(z)=Bx+ y)+i(3y—Xx) is an entire function.

2
z
iii) Show that I _3dz =0,
|z]=1 <

Z
. . . _ . (2)=
iv) Find the residue at z= 1 of the function f D+

b) Attempt any one of the following : [4]

i)  Evaluate CJ‘ (z—Dd, where C is the arc from z= 0 to z=2 consisting

of
A) the semicircle z=1+¢"(7 <O<27).

B) The segment z = x (0 < x <2) of the real axis.

PTO.
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i)  Give two Laurent series expansions in powers of z for the function

f)= m and specify the regions in which those expansions
are valid.
02) Attempt any two of the following : [10]
a) Show that u(x,y)=2x(1— y)is harmonic in some domain and find it’s
harmonic conjugate v(x,y).
b) Find all roots of sinz = cosh 4.
c) Evaluate the integral.
_[ (3z+2)° .
Ju(z=1D(2z+59)
When C is the circle |z| = 3, described in the positive sense.
SECTION - 11
(Real Analysis - II)
03) a) Attempt any three of the following : [6]
i)  Compute w[ f;x] for all x€[0,1] for the characteristic function f
of the set of rationals in [0, 1].
i) If how that = < —— < 2°
that = =
ii) 0<x<1, show tha NN
i) Prove that j \/7 diverges.
: x"
iv) Let f,(x)=— (0<x<1)
n
show that {F,}” converges uniformly to 0 on [0, 1].
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b) Attempt any one of the following : [4]
1 2 n
i If f eR[01],0, :{O,—,—, .......... ,—} and
nn n

1
limU[f: 0,1 = imL[f; 0,] = A, then prove that |f(X)dx=A
0

n—>® n—>®

i)  Discuss the uniform convergence of

nx
h(x)=——— —00 < X <00
n( ) 1+n2x2 ( )
04) Attempt any two of the following : [10]
F f(x)=sinx O<x<£ d o = 012_7[ nr
a) or =5 an n ,2n,2n, ............. ,2;1 ,

compute U[ f;o0,] Hence find }ggU[f;O'n].

1
b) Let gn(X)=;e (0<x <o)

Prove that {g }” converges uniformly to 0 on [0,).

= 1
. : o
c) Discuss the convergence of the series nz_;, n(logn)” where o > 0.
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