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1. Evaluate the integral
I= / h dmﬂz
0 (1+x)
Solution
Using contour in Fig. 3-5 on p. 71,

21 = %dz vz = 2mwires

(1+2)°

= Tiexp (—z%) =mi(—i)=m

Verify by substituting = = y?2,

o0 2 (o]
Y 0 dy
s Yaier " Py Trad

0 —1/2 e dy e dy y=tan 6 /2 ™
= _287 (a / / . |a:1:/ 17 = / do = 3
a 0 +y 0 +y 0

2. Evaluate the integral

I(a,b) = /OOO dmexp (—aacQ) — exp (—bx2)

> ;a,b>0

Solution

81((;;’ b) = —/0 dx exp (—axQ) = —;\/j, I(a,b) = =Vma+ f (b)

oI (a ~ T
Iéb’b) = dfdéb) :/0 dxexp (—ba?) = ;\/;7 f(b)=Vab+C

I(a,b):\/7?(\/5—\/&)+C:\/77(\/5—\/E),sincel(a,a)20




3. Evaluate the integral
> rsinz
I=[] ——3
Co X2 —0O
by treating poles on the axis of integration

(a) As principal values;
(b) By moving pole at —o down and pole at ¢ up;

(¢) By moving pole at —o up and pole at o down.

Solution

1:/“ asing _i/“ @ [exp (iz) — exp (—iz)]

2 27 9, 2 2
oo TP —0 27 Tt —0

(a) Evaluating as principal values:

Closing contour in the upper plane (counterclockwise)
1 /°° zexp (iz)
2i J_ 22 —o02
(mi) zexp (iz) zexp (iz)
= —Sqres|——=-,z2=—0|+res |——=-,2=0
24 22 — o2 22 — g2

_ 7w [—oexp(—io) 4 gD (io)
2 —20 20

™
= — COSO

2

Closing contour in the lower plane plane (clockwise)

l/oo zexp (—iz)
20 J_o 22—02

= — (_277) {res {Zi};p—(:r? , } + res [zexp_(;zzz)7 Z = 0} }
_ m[—oexp(io)  oexp(—i i
-2 [ o0 T 2 } g 7

Adding the two, I = wcoso.

(a) Evaluating by moving pole at —o down and pole at o up:

9 . o .
I = ( m) res ZE;XP(Z;), z=0| — ( m) res zeip( zz), z=—0
21 2?2 —0 21 z o
= Texpio

(b) Evaluating by moving pole at —¢ up and pole at o down:

7 - (2mi) res {z exp (iz) L U}  (=2mi) ros {z exp (ﬂ-z), . G}

2 22 —o2"’ 24 22 — o2

= mexp(—io)



4. Find the expansions for the integral

T sin?y
I(z)= / dy—
0 Y

useful for large and small z. Limit you expansion to three terms for the
former case and two terms for the latter case.

Solution
For x < 1,
x 2 4 3
Yy —y'/3 z
I (x N/ dy =xr— —
( ) 0 y2 9
For x > 1,

* sin?y * sin?y 1 [ | sin?y ~ sin?y
1(37):/ dy— —/ dy— :f/ dyT—/ dy—
0 Y T Y 2 —o0 Y T Y

First, with C' "walking around" 0 in the lower plane,

1/OO p siny 1/d sin®z expzz—exp( i2)]?
2 —00 Y y2 B 2 C 2
_ 1% exp2iz eXp 2zz + dz
B 8 22 4] 22
U L
271 2 271
= e [GXI;;Z,Z_O} :,%21-):3
Then
T sin“y > dy cos 2y
Iz) = - 4 T Y
(@) 2 /z T T2 /x 2y? /z Yoy
o1 +/°°d(sm2y)
2 22, 4y
oor 1 +Sin2y o /°° sin2y w7 1  sin2z
T2 2 o2 ) w3 T2 2 42



