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Q-1) Let u(t), v(t) be real valued continuous functions on the interval [a, b]. Let K = « + if3, where a,
[ are some real numbers.
I: Show that

K/abf(t) dt:/abe(t) dt.

b b
[ < [0 a.
I: If K =1, the result follows immediately from the definition of complex integrals. In general

K/abf(t) dt = (a+ip) (/abu(t) dt+i/abv(t) dt)

= / (au(t) — po(t)) dt +i/ (av(t) + pu(t)) dt

II: Show that

Answer:

_ / [(au(t) — Bo(t)) + i(av(t) + Bu(t))] di

ab
= | Kf@)dt

a

II: Let b
/ f(t) dt = re®,

for some > 0 and # € [0, 27). Note the trivial fact that r = ¢~*(re™). Then we have

/abf(t) dt‘ — T:e_w/abf(t) dt
— /be—wf(t) dt

a

b

= / Re(e ™ f(t)) dt  since the integrals are real
CLb |

< [ [Re(e " p(e))]
ab |

< / e f(t)] dt

ab
— [ 1)
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Q-2) Show by using only the definition of complex integrals that / — dz = 2mi, where 7y is the unit
z
circle centered at the origin and taken in the counterclockwise direction.

Answer:

On this circle we have z = ¢, so dz = ie? df. Then

d 21 - 160 27
/_Z:/ e ,edgz/ i df = 2ri.
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