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1) Let 2(t) = (1+i)t with 0 < ¢ < 1. Then [ wdz = [; t(1+i)dt = 1/2(144).

6) Since |f(z) — 1] < 1 if we let w = f(z) then logw is analytic since w is
never a negative real number. Thus we have log f(2) is an analytic function on
the domain Q. Since

d(log f(2))/dz = f'(2)/ f(2)

the expression f'(z)/f(z)dz is an exact differential so the integral is 0 along any
closed curve in the domain 2.

7) Express the polynomial

Piz)=ap+ai(z—a)+ ...+ an(z —a)".

On the circle C' we have z = a+ Re™ so that dz = —iRe~"dt. Thus the contour
integral is

27
—iR/ (a0 + aRe™ + . .. anR"emt)e—itdt.
0

The only nonzero term in the integral is —2iR*ma;. But a1 = P’(a).
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2) We write

1 1,1 1
2241 2i(z—i zi)'

The integral of the first term in the parentheses is 27i; the integral of the second
is —2mi. Therefore the sum is 0.

3) We have z = pe® so dz = ipe'tdt and |dz| = pdt = —ip%2. Thus

/|z|_p % - /z_p = E el /z_p EErr

Now suppose |a| < p. Then the only singularity of the integrand is z = a
and the Cauchy integral formula applied to

gives that the integral is

1 2wp
2mi(—1 =
P

P =[P

If |a| > p then the singularity is at p?/a and the Cauchy integral formula

applied to
()= —
Z)=——+—
g z—p?/a
says that the integral is
1 2wp

pPla—a o> —p

—27i(—ip)a 5.



