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PART A — (10 = 1 = 10 marks)

-
Answer ALL questions. € (22 2z 2)=2+2

Choose the correct answer : @ |z B Ey l = [;“ T z;!}.
1. Ifu=2x-2"+3xy" then Au is 1l dz
- b — s
() 12x ® 0 edes 2-3
() 6Gx-6 (d)y  Bxy+6x, fa) 1 by 0
{e) 2m (d) -2,
F'lz) .
2. If P(z)=ay(z-a)(z-ay)(z-a;) then F_{zjl 18 6.  The index of the point a w.r.t. the cure yis
1 ‘ @ [-% W 2 [ %
@ - B I~ =
1
(c) d) ay. bl de N
2 —ay (c) Em.;fs_a (d) ;"{z a)dz.
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10.

“A function which 18 analytic and bounded in the
whole plane must reduce to a constant” — This
result is known as

{a) DMorera's theorem

() Liouville's theorem

{c) Fundamental theorem of algebra
(d) Cauchy's theorem.

je”~z"' dz is
|af =1
(a) 0 (b) 2m
2 2m
{e) {"I_ 1}| (ch) F

. et .
The residue of — Al 2 =q i
(z -a)f

(a) e (by ¥
(6) o0 {dy ™.

If f has a pole of order A then
(a)  fi/f has the residue - h

(b f/f has the residue h
(¢}  f/f, has the residue h
(d)  f/f has the residue _J—h
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12,

13.

PART B — (5 « 6 = 26 marks)

Answer ALL questions choosing either (a) or (b).

(a)

(b)

(a)

(b)

(a)

(b}

(a)

(b}

IT all zeros of a polynomial P (z) lie in a half
plane, prove that all zeros of the denvative
P’ (z) lie in the same half plane. '

Or

Verify Cauchy.Riemann's equations for the
function 2z,
Show that any linear transformation which
transforms the real axis into itself can be
written with real coefficients,

Or

I'ind the linear transformation which carries
0,6 -1 inte 1, =1, 0.

Obtain Cauchy's integral formula.
Or

dz

2241

Compute J

|ef=2

State and prove Liouville's theorem.

Or
State and prove the fundamental theorem of
algebra,
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15. {(a) State and prove the residue theorem.

Or

(b)  State and prove the Rouche's theorem.

PART C — (5 x 8 = 40 marks)

Answer ALL questions choosing either (a) or (b).

16. (a) Define an analytic function with an example.
Prove that the functions f(z) and f (%) are

simultaneously analytic.

by

(ii)

Or

] o
Show that > a,z" and ) na,z""!
1] I

have the same radius of convergence,

i

I S,

converges, prove that

f(2)=5:‘ﬂ,*2"—bf(1} as z — 1 in such

a way that [l-z|/(1-|7]) remains
bounded,
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17, (a)
(b)
18. (a)
(b)

Prove that the line integral I pdx+qdy
¥

defined in £ depends only on the end points

of » if and only if there exists a function

U(x, ¥) in ©Q with the partial derivatives

-

ax'”‘ oy

Or

(iy Define the cross ratio (2, 3, 23, 24).
Show that the cross ratio is invariant
under linear transformation.

(i) Prove that a linear transformation
carries circles into circles,

State and prove Cauchy's theorem for a
rectangle.

Or

d

]
< =

Show that the value of the integral I
¥

is a multiple of 27 and hence show that the
winding number n (7, @) is an integer. Also
show that n (-, a)= - n (7, a).
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19. (a) State and prove Taylor's theorem.

Or
(b) State and prove Weierstrass theorem for
essential singularity of an analytic function,

20. (a) State and prove the argument principle,
Or

n SR
(b) Ewvaluate j f i
x

——dx.
+10x% + ¢

=i
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