1. Define f:C — C by f(x +iy) = (x +€* cosy) + i(e"siny — y) for all 2,y € R.

(a) (10 pts) Determine the set of all points in C at which f is complex differentiable.

Le-‘r U«(x,y \: X'\’@XCOS\I avul \/(x,y\ = QXSQAN-:) so twat
,(’_(xacaj\ = wlx,y) + 1vlx,y)

‘p % - G\TQQ—«AW"\\@UQ W\' wa FOM\‘ X '!-"ij cq h QGP‘O( o ly I\F
bot %()Mj ) andl  wix, Y \ ave. (K- A.‘@Qeruh\ab‘c ot (X, ¥ | aud
‘('\A €y soJ»\\st ‘L\/e Cqucl/\j - Q\‘ev"\a\/\n QC( UQ{"\MS .

U.x_"_’ \/7 V x :—Uy
Novce Ux= |+ e Cosy ond Vyz= QXCos\j -\
uX ()()y‘ :‘: \/j ()‘|7) ﬁo/ O’A)l (X‘j 3‘
There bore e seb feec @ L% aq differeatiabe ot 27 X b
ew pty seb-

(b) (10 pts) Compute the line integral / f(2)dz where L is the line segment from 0 to i in
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2. (15 pts) Let C denote the circle |z| = 3 oriented counterclockwise. Compute the integral
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3. (15 pts) Use Rouché’s theorem to to determine the number of zeros, counting with multiplicities,
of the polynomial z* — 22% + 922 + 2 — 1 inside the disk |2| < 2.
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4. (15 pts) Suppose f and g are entire functions and D is a compact subset of C. Show that
|f(2)| + |g(2)], for 2 € D takes its maximum value on the boundary of D. (Suggestion:
Consider f(z)e'™ + g(z)e?? for appropriate a and f3.)
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5. (a) (10 pts) Let Cg denote the half circle {z : |z| = R, Im(z) > 0}. Prove that
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(b) (15 pts) Using complex residues and part (a), compute the (real valued) integral
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