MATH 5320 Final Exam December 17, 1997

Notation:

<C=thecomp|exp|ane,D={z‘ 1z| <1},
RHP={z|Rez>0},UHP={z|Imz>0}, Q,=RHP N UHP,
AG)={f:G~C | fisanalyticon G},

AG) ={f: G- C | fiscontinuouson G}

1. LetD, denotetheregion Q,\[0,1+i]. Find aone-to-one, onto, conformal map f
from D, to D.

2. Supposethat f € _4C) satisfiesImf(z) >0for ze C. Provethat f is constant on C.

3. Provethere does not exist afunction f such that f € _{B(1,4)),f’(1) =i and

max | f(2)|= 5. Hint: Consider the implications of Cauchy’s Estimate.
B(1,4)

4. Lety be rectifiable anfie ({y). Prove:|ff | < V(y) max |f(2)] .

Y {7}

5. LetG be aregion anfie _4{G). Prove: If there existsB(z,r) < G, r > 0, such that
Ref is constant oB(zy,r), thenf is constant on all d&.

sin’z

6. Evaluate f dz .
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7. Suppose thaE a, (z-1)" isa series expansion (centezd &} for
n=0

Determine whetheE |a,| converges.
n=0

wherg(t) =€', 0<t < 3—;

8. Evaluate f
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