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Answer any FIVE of the following.

1. State and Prove Rectangle Theorem I. [10]

2. (a) Show that there are no analytic functions f = u+ iv with u(x,y) = x2 + y2.

(b) Suppose f is an entire function of the form f(x,y) = u(x,y) + iv(x,y). Show that f is a linear
polynomial. [3+7]

3. Evaluate

∫
C

cos(πz)

z2 − 1
dz around a rectangle with vertices at:

(a) 2± i and −2± i
(b) −i, 2− i, 2+ i, i [5+5]

OR
State and Prove Uniqueness theorem. [10]

4. State and prove Schwarz lemma. [10]

5. Find all the singularities of f(z) and also evaluate the residues at each of the singularity. [10]

(a) f(z) =
1

z2 + z4

(b) f(z) = cosec(z) [5+5]

6. Expand f(z) =
1

(z+ 1)(z+ 3)
in a Laurent series valid for 1 < |z| < 3 and |z| > 3. [10]

7. Evaluate

∫∞
0

dx

x6 + 1
.
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