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ixcost at-methodof stationary phase for first tem

then methodof steepest descents formore...

I' Intext de- method of steepest descents
letethat using IBPs and themethodet

stationary phase does not man...

↓"titdt-unteastte-dt-Jtie" at and then
Use IBPs for the second integral

↓42 exsit At-Laplace's method
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at-Methonctsteepest descents with -e-t

As X- Ot

I"extat-Taylor expand the integrand and integrate term-by-termt

I."snit At-unite as /2- heto Where x<20(2)

I'suxtdt- Taylor expandand integrate term-by-tem.

Itaetat-unites/-/"anothen Taylor expand
and integrate term-by-term for the second

integral when Rela)s0.WNBV. Trichyol!)

I.at-mite as of where xcocel
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er12)= g)redz = ffeine-ritidt with zereioands-rt
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10,01 is y = 0.his
contour of steepest descent through

contour of steepest descent through t=el0

is 234 = 2cos08in0= snzo
(Of 10,112) = 3,7> 0)

Then, by the deformation there, enfl)= (/m -1.) feraltat
4,fucr) '4 = 4Go

Trl= r/e-ris" dy = ervide=
->

With 1 = v3

t
Fer 12, he have -

4= (3+he,3> VSO and
+ I

- &It= 42-32- 234;
234=GU28

=12-3"-isinzo

whichgives
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I "(3) =-sce12Cr,0)
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Er /0erl=3: isineis· 115 y((3 (i) di
- rsin2O- e

·

I Flsle veKds F131 = 1 - ico
·(3) = to

Since it is a contour of steepestdescent then

#13) is a decreasing functionof a M2

=Apply raprace's method to give
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as r-0.
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r2 '(COSO)

FICOsOl= iio, E1cos0) = -cosh, I'llsol= 1COSO
=>IMO Freio e-reio as 1-8.

Hence [1 (r) v) and Iz(r012ze-z as F= 121- &

for 00 = arg (z)<I
1Fntrl/n fe-cosco - Sc faocot

I

hat as z- a

·ert1z) = 9fze* for 002
as 121-8.

for # <8<I

manaititiutii
stones- Different asymptotic expansions in different regions -> phenomena

- While et" is active, it has an essential singulantly at a
f

- O =+E- stoles' lines (acrosswhich topology of SD contour
changes).

- 101=1- and stoles' lines (across which dominance of
endpart and saddle paint changes).
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#19) = 1:t dx as 2- ot with of smooth.
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lflax+lle
where ORCCC0K1

#11) =/o"My dy <Letting x= by (

= Jo t [folt cyfolt0k21]dyLorance sysocal.
↓ OK.

= [fo) Inly+170+old
= flo) In 11+2I + old)

·HolIn() + f10) In 11+2) + od

=
- folIns + folInt +01, E)

En1=/A ax

-

Is f**x&
= I *11-=+0192)x

& onsence Eccl

= I flo) ax+1foldx+...
=

Iflodx-follno+..
:1112 -folIns + follno + IHoldx-follnot...

~
- folIns+/! fodx+.. as stot.


