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MA 631 - SPECIAL FUNCTIONS- Tut. 3
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① f.tt
- '

fctdt :
Mellin transform of f- :

( very useful of number theory
• •

Find f.tt
- '
sintdt & ft

" - '

cost dt
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for o<Rectal
.

•

We first evaluate f e-
it ft
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By Cauchy 's residue theorem ,

[ { + f. + f
,

-1 /g) fcwidw .
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where fcw) = e-wait -1
R

Note that lien
e - o ffcw>dw =/ im / e-sent-1dmE → 0
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a
R→
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§e→xZ
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else = Tcz) (
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: Rech > 0)

.
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Evaluating ffcw) dw :

Let w= it .

✓
Then

E 2--1ffcw7dw= if e-
it
( it) dt

r R

=
-

it / Re- ittz-1dg
- ( in

E.

Evaluating ffcw) dw :

B
Let w=Rei• dw= i. Reiodu

7/2
⇒ ( few,dw= f e- the

"°

(Rei of
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ipeiodo
B %
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=ipEf e- Rei 5- do
0

= i pit f% e-
Rcoso - i Rsino -1 iot do
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Let §= Iz - o .
Then & c- [0,7s]

⇒ sing:-# :-(E-4)
⇒ cos 67 1- 2¥ on [0,7/2] -③

Substituting⑤ in @
,
we get

ftp.fcwsdw/gpRethfTke-R(l-2f-)-OImez7do
= RRECZ) GP2

o

e-
R EYE - Inch )0 do
0

= pfeode-Rf.ec?R-+-T-mezi)OJM2?I--T-mcz°



= pfec2-ie-R.feR-II.net) - 1)
2,1¥ - Inez )

= KRECH ( e-
Imc
- e-
R

)

?¥ - Inez)

→ o as R → •
.
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Exaiuating fgtcwdw :

I ffcwidw / =/ - [these:{eeiojt
- '

ieeiodo /S o

± qRec⇒g.tke- ECOSO - Insert) @ do
← erect)( e- Inch- e- E)

2¥ - Inez)
as

E.⇒ 0
,
if INCH -1-0

limit 't '
.

E. → o , if Imc =o
,

t

→ 0 b- 2- 3- Recz) > 0
,
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But 1in I - e =/ in e-

E

e→o -24¥ e-

0¥
= ¥

Letting e→o&R→•, & from ci ) -ein , we
see that

-

it 1in FR e- it tZ - ' dt = - Mt )E→o

R→@ e.

⇒ [e- it +2--1dt = 1- (7)

o iz .
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Similarly by taking the contour

a § R

- ie
< s
'

f(wy= e-WWA
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- in

we will find that

Feit F- '
dt = ¥51

- ⑦
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⑤ +④ gives
a-

T.tt
- '

cost do = :{¥7, + ÷¥ }
= Er⇒{ei¥ + e- '¥ }
= TCZ) cos (1+-1)

,

similarly ⑤ -④ gives
I

a

f.tt
- '

Sint dt =
TCZ? sin (11-2-2)

,

a

Reinas : ①f. siJ¥→_ dt exist
& is equals

1-(E) sin(E) =÷
② Also note that

[Sint dt = (
doesn't come from
our theorem )
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/ in TCZ) sin (AI)
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= lien 2- 1-(7) sin
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2- → o

¥
=

IT

2
.


