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1. (20 &) True or False? Give a brief explanation.
a) ele* =z, for z # 0.
b)loge* = z.
c)Log(1 + )% = 2Log(1 + 1).
d) Log(v/2 + i)* = 4Log(v/2 + ).

2. (10 #) Find a point z for which sin z = 2.

3.( 10 &)Evaluate 7.
4. (15 &) Suppose that f(z) = u(z) + iv(z) is an an entire function

and that u is a function of x alone. Show that f(z) = az + b, where a
and b are constants and a € R.

5.(20 &) a) (Cauchy’s theorem) Suppose that f is analytic on and
within a simple closed contour C. Assuming f € C! prove that

/C F(2)dz = 0.

b)State and prove Morera’s theorem.
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6.( 4038) Let C be a positively oriented rectangle with vertices —2 +
1,—2 —1,3 — 1,3 + 1. Evaluate the following integrals:

a) [, 2"dz, where n = 0,£1,42,--- .
b) [, (z* + 2)dz.

eSz
) Jo 22(2+5) dz.

fC z(z+1 T ds

7. (15 Z)Suppose that u(z,y) is the real part of an entire function
f(2) and that u is bounded from below, that is, u(z,y) > M, for some
constant M. Show that u is constant.

8.(15+5=20 #) a) For complex numbers a and b with |a|] < 1 and
|b| <1 show that

a—2>b

<1
1—ab| —
b) When does the equality hold in a)?
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