
Asymptoties
Regular Expansions

Big O notation -
- -

D Iteration method

little o rotation ② successive approximation
-

f(x) = o(g(x))
- set 3 : 0

,
some for doareabanazCapital ⑤

- Set f = J , + e, soused
- exact eas for e,
f(x) = 0(g(x))asx a E)j = O(y) & g: 0(6) -Approx sorve for e

,
/ by

setting 2 =0)
,
to get1

-poptoticdefinitions 2
,. 6 = fo + e

, + ez, ....

asx- 9
⑤ series Expension

- - Guess series

~i f = 20(2)%0 + X , (2)f , ....

- substitue ina serve for each
(2) = 0(g2)] do , 5, 8 z , ...

Sequence : Ioning
,

S
. t. &

n + ,
(x) = 0(Xy(x)asx -> a 3 88 = 60 + 36 , + 25% + ...-

Given a sequence (Aninc 1 ,
the asymptotic series If its

a regular problem . Po the abong& ↓ jajk ,
ten Jj welf unique

& it will work
.

Problem zorS Singular situations.
If you set 3 : 0

,

lose

J(x , 2) ~Edikaj(s) as 200 is a pomars expansion Reading order terres.

=>W => So RESCALE to keep
Poimore expansions have unique coefficients Jj , given (Anina, Prose important terrs.

Call prettyserra, particular
Choice of resealing-ngularExpersions to interpals) -

· Balance terms in equations
& Reseale 1st . (include terms left out when set 2=0) or intepals /sheet IQ4)
· For non-linear problems, reseale bornf &

· some for E = 0 & look forA where terms ore larger or

· for some problems
,
need different resealings in Smaller than expected

different places. (Sheet 4 3 & Q4)
&

-I- use correct sealing in correct place I match · Sche Leading & Ist order
& see where te correction

Mattisg Matching Motetiey M term becomes large.

If we howe differentef pensions in different places, E
. g. f

- 1 + Ex
need to match :

x = -(1) - -

& Ad hoe : look at it by / Jen checks could
Genera -(2) - correction term

be wroxy) Asymptoti too big.
= specialise

① Von Dykes Matching Rule (Sheet 4 QS) -nepals/ exponentials[]need. Different interrands give the

EpHaf = HaEpf
F(H) = &Je +"*d as +-

② intermediate variables (did his / integrals A

(Sheet 2 Q23), but non-exac for ODES). w integral, more information Dan you-composite expensions : < = Epf + Haf- EpHaf some number (the interal - more
/not poiove of not unique , Sheet 4 as decrees of freedom).
-

wate at where intered exponentially don
Endpoints: interior : steepest descent :-
- -

deform contour s. t . g'(zx) = 0 (saddle pt)
Watson's Umand Laplace's method : g'(x) = 0 Then use laplace's method

·

I (x) m + f(A)e
+ g(x)
[()(ety Stationary please②- F()= S ~highly

oscato
a
-

C
(simple cases)

=> set ig(s) = g(s) & use steepest descent

-



Integral
extered 8 : 10,03-> to gitte->-rosesfres by zero extending g(t) = 3 f(t) to

Laplace Transforces t= o
-

loved
- joniTaranentde Jess=9 gitsedt

Exacaples

were J(t) : it we'vedo ↓ (t)= (s)edsEETa past all singularities
Fories

tr

eintj(t) J(w - -)

DIFF

scaling f(at) f(at) dayT& JUST

+z
= - y(0) + s

D J'(e) inJ(w)
=- ij(0) + 5)

- y(0)+ sy(s))
=- y(0) - sy() + 3y(s)

xt + yes : w

convolution(15)glt-tide J(w)g(w)
Xt tj(t)

I

Plancherd's Theorem

-&
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