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⑭ of
Lax2Ty2

Se -Eaxdx= y =FX

dy =dx

-S*yly =.

- by Example 6.36

StartinetStarre
Si=tr2

dirdr2asds-
!

I Ii =fxer P(-x, Ax3) dx



ATO - JHO(h):eTx =1
A =HTDK

w/ De Main(R) diagonal WI strictly

positive entries.

=>I =SxR: 4pl- i(x, Ax3) dx-
(x, HTDUX)
-

[UX, DUx>

yi
=ex

=-y, Dy)) HotD lyrszig()
For any linear map 2, 81=2.

->dlyrecTy)=HT

def(LT =detIt) ==1

↑
HEO(n)

=> I =Syaz opl- Iga?



-Jen () ept-ED:y)) dy

-biyidy:
-

14) [(e) = =(en )- t(x,Ax +(1,x))dX
Complete the

square; (ALOZ AT=A& AI)

- (x,Ax) +50,x = - !(x,Ax)-2A -'re, Ax)
=- (X-Arlo, A(X-A-a)) - (Ato,Al
=- (X-Alc, A(X-Aa)>
+ I (1,AD).



=> I =S P)- (X-Arko, A(x-Aal)

exp(= (0,A
-x)) dX

yi=x-a4 op/A) /expl-y,Ay) dy
yeR"

=explEdt,A-ines)
Note:It would have been possible, but unnecessary

to diagonalize Ahere too.

6) Ila): =S1-(x,Ax +Ice, x3) dx

ArtDeJop(-y,Dy) +is,uTy)) r
yeR"

-Ge (- ID::Y; +(ur;y:)dy;



im =DY: I Sam:platmin-itimin
->mi =yi

Example 6.36

↳;epinenee
- Op(- Mri

i=1e

(12):Di'(He;
e

[Ho, D-Hx) =

=[1, NTB-NE

= (1, A'r)

--,A)
1) See Example 10.4.

11 Let KEGCRY and fix-(0,0



be twice cont, diff. s.f. I! Xoeint(K)

sil. No is a global maxfor fif(olto.

Claim:hi IIfpa=If11(k)
Proof:IfiorexP dx

two f f(xPdX
XEK

-epflogsfex]dx
do Laplace asymptotics of
this wirit. p- 1.

g(x) = =- log(f(x) (x =k)

Ag(x) =- f(x) =0 x =xo.

No global max

(g)(x) =- x(Hf)(x) + z(f/xxfx*



Since to is a max for fo

(f)(o) <0.

Also, (f)I* *(OfIcx* 30 always!

->(Hg)(x) > 0.

Hence by the 10,1,

lim If Ica
p-
x

gixol*
exp(-pg(x) =f(x)P.

=> hm pegixl=1as itis cont

But herein-mygla
P =xY =exlyly()* 1.



No darn lim If Lock =f(x).
p-

But f(o)=1IfILCK) as No is a max. D

Let pelot.
-Aim:(2) pre-pot-S

if kin-sit &-p.

Roof: By Example 102,

U! =r(n+1) = exp(n+1)(logan+1) -1]).
n+1 - (n+1)

=(n+1)&

n+ - (n+1)
= (n+ 1) &

= Ex) Ch+-(n+1)

- Ener

() prcrp*-=ak? [TODO] ...



I(X)==IExcostet dt

costctt has min g +=0:

coshif) = sinh(t) =0 -- =0

cosh"*) = coskit 170 -> min.

Also ⑭ 1.
-

So we may apply Laplace to get

I(x) - ep)-X).

101 FM ==(* at

X =x

Si= i
- AS

I(x) = S=Y s ids

-is



max & buy. S =1!

So can't use. Laplace directly.

Instead, use IBP:

gx= - 18,ex

=> I-)ti), ds
-Ifs

-16,5
1 -x

x
& -

=> I a .

11) I(x) = = S↳-- xAdt
si=

opl--s)Is



= (8-p( -(+s)d
is

f((s) =1 - 5 0 =S =1

q"ls) =

+2557+20 -min

->Laplace asym, says

-jefds-p(-2).So

=>I(x) =op) -2a).
I

1) In(x) = =ifsd coscual do

-itf* exosca] cosinade
f(0) = =-cos10)

f(0) =Sinco) =0 7 0 =0, Iπ,. - -



fl(0) = cosLO) ,f"(0) =1, f"(IN)=-1
we are

min max

E Laplace says

InI -i=
I Joix dX ⑭X=

On arc:

Itlet me i do
- ItcostaResinia Reitidol
-> R IEmsinas do isR

-
- ↳ by Lemma A.3

So we may close the contour to got



Igix dx = I i =2 dZ
&

-

**-

z=e)i gi dt
X=0

:_i& I
= -af
E

-
14) II) = =Ser *lixcoshi dt

f(z) = =- Icoshiz) f"(z) = -icoshizl

f((z) =- isinh(z) =0 => zx =0.

Im[f(z) =ImE-icoshIxtiyly = -coscycoshex
!
=ImEf10L =- 1.



So were looking for a pat
(xy) with an impliciton

cosly)coshix= 1

Defines a family ofcontours, but only two

pass through the origin.

To make the contour dep. Good portical

logs to docay:

D x ==x, y
= arcos(caix) = =.



ISexlixcosh(Rylidy
Seppl-xsincysinh(R) dy

Sink if RDO.

So we must go up if R>0

down RCO.

- #I
So we get by the 10.7,

I(X) - explix).



⑭5) IC) = =ft logist ext at

xielgit

Ix eixe dxdx
=Idt

d t =edx

y=ogi I logur)--yeixology-lagixydy-

TODO



16) IG = =I exit cost di
X

=Rohe
+ite

ab

f(x i
=-22 - it f "(t) =2

f) =2+ - i=f
#m(f(x+iy)) =- x +2xy #m2f1E3 =0

> Implicit curve X =2xy

E) xo or y =
t

*
Probably deform to orange contour:

Vertical legs?

IS exp( -x(R+iy)
2

+ ix(R+iy)) idy



R-A

-Ip(-x(Rty-ge)e ⑧
-

So than 10.7 says:

S
3

jxtixt at - expl- ).
I = - N

1) I =
=Sm P(i[cosh.(x-in) - (7-in)2])dx

TODO

121(2) =io dz
2B,(0)

nex, hex butpiece
=Lexpl-n(t(lgi



f((z) = - iz +

m =
0

=>Ex=30 as pCI.

f"(z) =T - E

f"(zx) = -E
f(zx) =log(1-y) + log) iu) > 0

Want #msfixtigly = 0 them:

TODO.


