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perintegrals involving

Sometimes if we wanttoevaluate

f(x)sinlaxldx or f(x)cos(axdx
where xeR, f(x)ER,

aLO, afIR,

then we can use

R

R

StIxcoscax1dx + iSf(x)sincaxdx
- R R ⑰

=Sf(x)era* dx cos(ux) +isin(ax

- R

together with the fact
that

leiaz)=e-4 is bounded when

y>,0



↳x,howthatit

aNestin all X

So we have an
even function.

Thus,

midxYex=lim S
L
Carchy principle

value

gi3z
2

Consider the
function t

On the real axis
when z =x we get

Re(Y)=Rei



=Re)x=

Hethatwere is analytic

everywhere except when
z'+1 =0

which is when z =I i.

Let R> and CR be the top

half of the
circle ofradius R

oriented counter-clockwise. Let

Um be the straightline
from

-R to
Rfollowed by CR.

I RiS
⑧- i

- R



By the residue theorem,

=Res(s)
q(z)

And we have ⑳
i3z ei3z

+I I

q is and
itise

i3(r)

-=0and e(i)= (zi)

Thus, we have a pole of order 2

ati and

Res(:i) ==G'si



We have q(z)= (z +ij:jr3z

and q(z)=-2(ztier* (ztij(si)
So, 9'il=-z(zie + (2iji)e

-e[s+]

⑰
Thus,

dz==
I



So, Lequal

dx+(endz=()Won the real
axis, z

=X

R
Note R

S-(3x)dx +iSi
dx

endx=xA - R

↳extesinx
Taking the real part

of(A) We get

Ydx +me(S2dz]=sm (A)



gal:show him Seydz =0.
Letz=x+iy live on Cr

So, y <0. 4680h
Then, 1z1 =R. /It)-(wil
Then, a
12 +1K112-1111

= 112-11
=(R2- 11
=R2- 1t

Also,



(e3z) =(e3(x+ iy)) =(eix
-

33)

-eibxletY)=le
-3

==I since ya,0.=

2

*So, in summary ifze 2R then

Itsti
ISdze

arcleng th
of Cr



TR
=

EF2R+1

=+Ti
->-=

0
1 -0 +0

as R+D ·

Let R-x in (**) and you

getthat

jax =2
-

D *


