Homework #05

1.

Evaluate the following integrals:
N2 N2
(i) fl (% - 1') dt
(ii) for/® ei2tdt

(iii) f0°° e*tdt for z € C. For what values of z does the integral converge?

. Recall the mean-value theorem from real-valued calculus: If f(t) : R — R is

continuous function on the interval @ < ¢ < b then there exists some ¢ € [a,b]
such that

b
/ F()dt = £(e)(b - a).

(i) Does it remain true for f(t) : R — C (yes or no, no proof needed)?

(ii) Try the mean-value theorem out on f(t) = t + it*> for t € [0,1] and
f(t) = e** for t € [0, 7).

(iii) Explain why the mean-value theorem failed in the above two cases.

(iv) Come up with an (non-constant function) example for which the mean-
value theorem holds.

. Evaluate fl Zdz from z = 0 to z = 4 + 2i along I' given by

(i) z=t2+1it
(ii) The line from z = 0 to z = 2i then along the line z = 2i to z = 4 + 2i.

(iii) Why do the above two results not violate the theorem that contour inte-
grals are path independent?

. Integrate fr Z'dz for the principal branch of

2 = eilogz —nm<Argz<m

and I' the semicircle of unit radius in the upper half plane.

. Take I" to be the upper half of a circle of radius R. Find M in terms of R such

that
<M

/ dz
r2+ 22
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2. Recall the mean-value theorem from real-valued calculus: If f(t) : R — R is
continuous function on the interval @ < ¢ < b then there exists some ¢ € [a, b
such that

b
/ f()dt = f(e)(b— a).

(i) Does it remain true for f(t) : R — C (yes or no, no proof needed)?

(i) Try the mean-value theorem out on f(t) = t + it> for t € [0,1] and
f(t) =e* for t € 0,7].

(iii) Explain why the mean-value theorem failed in the above two cases.

(iv) Come up with an (non-constant function) example for which the mean-
value theorem holds.
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3. Evaluate {I Zdz from z = 0 to 2 = 4 + 2i along I given by
(i) z =t + it
(ii) The line from z = 0 to z = 2i then along the line z = 2i to 2z = 4 + 2i.

(iii) Why do the above two results not violate the theorem that contour inte-

grals are path independent?
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1. Integrate [, z'dz for the principal branch of
—nm<Argz<m
and I" the semicircle of unit radius in the upper half plane.
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5. Take I' to be the upper half of a circle of radius R. Find M in terms of R such
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