MATH-444 Pierre-O. Parisé
Section 3.2 Solutions Spring 2024

Problem 2

We have

(2 +3+ix)(2i +3+iz) = —4+6i — 22+ 6i + 9 + iz — 20 + iz — 2°
=5 —4x — 2° +i(12 + 62).

Therefore,

1 1 1
/(2i+3+i$)2d£€—/ 5—4x—a:2dx+i/ 12 + 6z do = 2 + 244.

1 1 -1

Problem 3

We have -L(icos(iz)) = —i

0
/ sin(iz) do = icos(iz)|”, = icos(i(0)) — icos(—i) =i — i cosh(1) = —0.54304.

-1

Problem 5

Notice that

T+ 2
- =1+ .
x—i x—i
and the function Log(z — ) is analytic on C\{a 4+ i : —oo < a < 0} with
d 1
il —) =
dz og(z 1) z—1

so & Log(z — i) = -L=. Therefore

1 . 1 1 1
/fcﬂdx:/ 1dg;+2¢/ dt =2 + 2 Log(z — )|,

1L =1 1 1T —1
=24 2i(Log(1 —7) — Log(—1—1)) =2+ 2i(5)
=2+7.

‘ Problem 13 !

Write z(t) = e, 0 < t < 2m, so that

27 27
2z +1)dz = 2e" + )ie dt = 2ie?t — et dt = * 4 je't 2
( ) 0
C1(0) 0 0

— 64m+l~€2m _60_2'60 — 0
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‘ Problem 14 !

Write z(t) =i+ €, 0 <t < 27, Then

2w
/ 2dz = / (i +e")ie dt = / —1 4 2ie™ + e*)ie' dt
C1(3) 0

— / it 2zt + ZeSzt dt
0

it . 214t itz
i ie% 83
0

=0.

‘ Problem 17 !

We have 7/(t) = ie — 2ie™" and therefore, for z = y(t), we get
V() +29(t) = e’ +2e7 +2(e7" + ) = 3e™ +de”"
Hence, we have

2
/(z +2Z)dz = / (3e™ + de” ™) (ie" — 2ie” ) dt
o 0

27
= i — 2i — die % 4t

_ 3 —2it|2
= 5 — 2t + 2e 0

|Problem 22|

Let y(t) =€, 0 <t <. Then

/ZdZ = / etie dt = / kit g — €41 — 0,
v 0 0

Problem 27 !

Notice that /z is continuous on the quater circle y(t) = ¢, 0 < t < 5. Therefore,
w/2 )
/\/Zdz = / Veitie" dt
o 0

Using the definition the principle value, we have Veit = /2, because 0 < t < % (in the range of
the principle value of Arg(z)). Therefore,

w/2 /2 ' 2 .
/\/Zdz _ / zt/2 it dt = / ie?ﬂt/? dt = _631t/2
0% 0 0 3

w/2
=2t 1) =2(1+i—1) =2

0
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‘Problem 31 !
We have
Y (t) =2 +it?
Therefore,

2 2 6
f(’y)z/ !’Y’(t)!dtz/ \/4+tdt=/ Vadu = 26%2|) = 2(6%% — 5%2) ~ 2.3444.
1 1 5



