Print names and ID’s clearly, and have your student ID ready to be checked
when you turn in your exam. Write the solutions clearly and legibly. Do not
write near the edge of the paper or the stapled corner. Show your work on
every problem. Correct answers with no supporting work will not receive full
credit. Be organized and use notation appropriately. No calculators, notes,
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books, cellphones, etc. may be used on this exam.
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Problem #1 (20pts): Recall that if z = = + iy, then z = x — iy.

(a) Prove that zZw = zZw.

(b) Recall |z| = y/2? + y?. Prove that |zw| = |z||w].



Problem #2 (20pts): Let C denote a smooth simple closed counterclock-
wise curve which surrounds the point z = 7. Evaluate fc % by direct substi-
tution.



Problem #3 (20pts): Let w = f(z) where f : C — C. Assume f'(z) exists,
by which we mean
i LA FE)

Az—0 AZ

Derive the Cauchy Riemann equations from the condition that the limit is
independent of Az — 0.



Problem #4 (20pts): Recall that because the exponential is 27 periodic
in y, we had to restrict the range of the exponential to define the logarithm
as its inverse. Without using any more than €% = z and d%ez = e” together

with general properties of derivatives,

Prove: d% log z = 1/z. (State the property you use at each step of the proof.)



Problem #°5 (20pts): Assume F(z) = U +iV and f(z) = u+iv are entire
functions such that F'(z) = f(2).

(a) Derive the line integrals for the real and imaginary parts of [, f(2)dz.



(b) Using only the definition of derivative, Cauchy Riemann equations and
properties of line integrals from Mat 21D, prove that the Fundamental The-

orem of Calculus holds:
| #e1az = F(B) - P
C

where C' is any smooth curve in the zy-plane taking A to B.



