Math 416 Complex variables

Solutions to Problem Set 5

1. (i) We have (3 —i)? = (75 — 1) — i(2). Therefore,
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(ii) Assume z = a + b. Since %e“ = ze!, we have % _ejt = e %, and so
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2. If m = n, then we have
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If m # n, then we have
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So by the chain rule
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On the other hand, if f = u + v is analytic, then d%f = Uy + Uz, SO
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4. (i) Let Cy be the line segment from 0 to 1, Cy be the line segment from 1 to i + 1,
(35 the the line segment from ¢+ 1 to ¢, and C4 be the line segment from ¢ to 0.
Then C is parametrized by z(t) =¢,0 <t <1, 2/(t) =1, and
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(5 is parametrized by z(t) = 1+it,0 <t <1, 2/(¢t) = i, and
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C5 is parametrized by z(t) = (1 —¢) +4,0 <t <1, 2/(¢t) = —1, and
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Cy is parametrized by z(t) = (1 —¢)i,0 <t <1, 2/(t) = —i, and
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(ii) Let C; be the arc from —1 — i to 0 along y = 2 and Cy the arc from 0 to 1+
along y = x3. Then Cy is parametrized by z1(t) =t +it3, —1 <t <0, and Cs
is parametrized by 2o(t) =t +it3, 0 < ¢t < 1. We have 2| (t) = 25(t) = 1 + 3it%.
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So
/fdz:(1+i)+(1+2i):2+3i.
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(iii) Assume C' is parametrized by z(t), a <t <b, z(a) = 21, 2(b) = z2. Then
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(iv) We have 2/(f) = ie?, and
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