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SECTION A — (5 x 6 = 30 marks)

Answer ALL guestions.

Prove that an analytic function in a region
O whose derivative vanishes identically
must reduce to a constant.

Or

Prove that line integral I? pdx+qdy
defined in © depends on the end points of
y if and only if there exists a function
U (x,y) in € with partial derivatives
oU atl

=l sen

dx oy

State and prove Cauchy’s integral formula.
Or

Prove that an analytic function comes
arbitrarily close to any complex value in
every neighborhood of an essential
singularity. ;
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If pdx+qdy is locally exact in Q then
prove that J.J. pdx+q dy=0 for every cycle
w0 in €

Or
If #itz) iz ahalytic except for isolated
singularities a; in a region Q then prove

1
that s [ f@de=3  n(r )

Res,., [ (z) .for any cycle y which is

homologous to zero in Q and does not pass
through any of the points a; .

Evaluate L a>1.

: a+cos @’

Or
If u, and w, are harmonic in a region Q

then prove that Jr w *du,—u, * du, =0

If £, (2) is analytic in the region €, and that
the sequence {f, tz)} converges to a limit
function f(z) in a region £, buniformly on
every compact subset of ©Q then prove that
f(z) is analytic in Q.

Or ,
State and prove that Hurwitz theorem
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SECTION B — (3 x 15 = 45 marks)
Answer any THREE questions.
State and prove Caﬁchy’s theorem for a rectangle.
If ¢ (&) is continuous on the arc ¥ then prove that

¢ (¢

the function F,(Z)= I? ——2—d{¢ is analytic in

(¢-2)
each of the region determined by y and its
derivative is F,' (Z)=nk  (Z).

State and prove Rouche’s theorem

Derive Poisson’s formula

State and prove Schwarz's theorem.




