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Figure 7.1 A comparison of Taylor series and perturbation series approximations to the solution of
the initial-value problem y” = —e ™y [y(0) =1, y'(0) = 1] in (7.1.15). The exact solution to the
problem is plotted. Also plotted are an 11-term Taylor series approximation of the form in (7.1.14) and
2- and 4-term perturbation series approximations of the form in (7.1.3) with ¢ = 1. The global perturba-
tive approximation is clearly far superior to the local Taylor series.

Figure from Bender and Orszag “Advanced mathematical methods for scientists and engineers”,
it shows the approximation in the example discussed above
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Figure from Bender and Orszag “Advanced mathematical methods for scientists and engineers”,
it shows the approximation in the example discussed above


(N GTNE A L W e SHould 2 cAZLEF(/L;

1T |S NoT OGUARANTER)N THAT Twe
PEATUREATIVE  SERI§S  ConVergss |

s OFTEN T IS JULT A ASYMPTOT|C

SEAIES.

HOWEVEK  EVEN IN THAT CASE T caa
e VEAY VSEFUL .

OFTeEN A FEW TERMC oF 4 ASYMP T
T\ C STR(E S 61Ve AN  EXcelLgwT

APPLOX MATION  ( F. cTieuiN 6 ), Ag
JoN 6 AL W Do NeT NCLubdE
Tow MNY  TERMQ

SO FAR  wWE BlicUCSE D EXAMpLES OF
“REGULAR" PEARTUNBAT|o THEORY.
We dJow MeENTIOAN HoRE CoMPUCATED

CASES  WHEND THE PERTUABATION [ “SIN6uiqR”



THE LU ARE CALES wWHE AE THE
NoT SHOOT H -
o THC Sowmon NAY BTcCoME
0fcilLaTIN 6, ok,  pEVELO P

Fotr & = ot

s« TYPlcaLLY THE PRORLETHM

QUA LI TATIVE LY DIRFEAENT

Fol ¢« > 9O s Ho WEveE R

TY PicAq LLY (BuT

THS
WHEN ¢ 1< IN

TelM

FronN T

DEARI VATl vE

cALES WE A

S VS\wWeuldh “ .

(n Syed

TECHN [ QUES THAT WO

DCPTH . THE GoAL oF THIC
BE AWALE OF
RECOHNIBE  THEM

NEED 1V  THE

StV 6 VLA R

cad 4anvh

| £ YoV

AT £ =0

NoT ExcLutivy LY )

REQ@Ul et §

/) LL

SeCTioN IS

PERTU €6 ATT ON C , 30

LM 1 € >0 18

ot LecoNTINVOUL FA-__CT‘I,‘(

IN FinvITE CRablEvT(

GAS

oLV T(owns Than

SMA L, .

HAPPENS

oFf  TH¢ Whewes s

THT PERTUR &4 TToA/

seelrA4q L

NoT cove R | &

fFos. {oVU TO

You

FIND  (NFolMATI N

FJIT vre .



LET vs NAKE AN  EXA4A MPLE

j(@): o

€ l_')” + (14 ¢) 3‘ + tj:O v,(4)=4

THIS opC 1.V. P. Has A virY  SpLe Cotvuvion :

\j(X) = € (e—x —c—/i>

\
(1-¢)
- -
HoWCVEA  (F  owg TRY TO TAEAT T Pertv epamveey

We ENcoulNTEA SomME STaAN GF FEATURES *

o STAICLTLY AT =y THe T v P BiCo MpQ
INCONSi TN T : N FacT

‘ﬁ‘ + j =0 Hag No SorvtrionN

wWITH 7(0);0

q'o=1 |
e A RELATED PrEd g g ) s THAT  Thc
SOLUTIONVN AT (K¢ << 1 DIVELOPS A REron ©OF

VEAY  FALT  VAMATIQN  (AFTER  esses el vg)

—

.




14]=

y[xl/e

1.0 -

0.8

0.6

0.4

0.2

L L L n L L n L 4 L
0.5 1.0 15

Plot of y[x]/epsilon for epsilon = 0.2 (red), 0.05 (blue), 0.01 (orange), 0.005 (green)

z‘g


Andrea Cavaglia
Plot of y[x]/epsilon for epsilon = 0.2 (red), 0.05 (blue), 0.01 (orange), 0.005 (green) 
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