2

WNDE 5
R 4874 (L0 TEER &

{ (L t a— '\‘“7)

3
A /P 3 L2 —

R0 Y 9 T4 ) B8

6%
+ iR K,

2022% 7H%d WL



) &
SfEhFR L 0 Wk qmiEe% 1Y) o EER

TRE -
2372 7 zggqxfa}z 2t
T = % & 7274 Te @0 2(FlR<
4 ' [\P9- > B4 HK
Saxe ang  230@80E-F o ML

B Bmw u (2°0)
(POTL)O(D ot L (200%)

A% o Al (2006)
T A - (020

Mer A& (FG*) E®YT — k33
e ikep+t3 <
@tn e JRH ¢ sﬁmrsvg ) 5% 33 85

[ET& & 5%k 73,
Continuons ppl/}qg_ Mo Tiom (CRM)



= =

1.%\1(,:%. — /\2;%144(2377'2
{FR)% ,V\«\ %Zﬁd’\& (I“/}-Ut\)" ﬁ-]/‘)

et % - HTTLER 79
CEN R (IR A 7 IR

HERE AR L 0. b monps




CR M
T BT
Boo Ao (.L(—‘P_\ e
- L7—
oot hon

AN
pd«:’i L F

V4 SR A&
/£R7L,77\%'/ v
% 12
€ =
-~ Ax—
‘110'7"% 9 . i




2 ‘137!?35 L

BT e R
,r\
o 3

Fft 9 5/ \ A3 ELNH S

iRl &R Y BRRREREZ. 3D
DINFGA—=RIKEFT D

=¥80.01cm

W 20
ETEIEIELEE N
0 005 *):;“‘u 015 0.2
BYURTLTEAA BYIZKTEA A

RYBERRBIEB/ME. BXENFET D,

va -2 THE L BB R LORT
i @%ﬁﬁ%—é\:iﬁqﬁﬁnt\‘ﬁ.f&u‘

\>

Foiira viooln — FRER

.’e

.."3



IRBIR L THEABICOTFONIZAYT  Egaded o
Ho5U3

cofy 2ohidd o”
I KRB Tl’}xrcq;ul‘_%a
| &Ft T
Jht (¥ - 2
ﬁi&b\ﬁ ?’ﬁﬁb

-VT][:' WM U '2)'/\“5

i EBTR
\ \F\') 3‘ . /

.l'b

r —+ (0 +€(051‘)s1nz +'“l§ = )
tok Bl sine~a- T

%+ (6 +ecost)x — eaz® + €fz =0

Nonlinear dumping Mathieu (¥<,21—) equation

N9 o 48 (:37 12
yius EET—F v H 3V 0




A piea eRi<

— &4
ﬁ‘\*ﬂ‘éﬁ%’i 2 3R B B R

'Y‘Q‘a—w
C\\\>7 o\ )

”\
T el 5ERI\TE 235
U
IHMH O BAls A T<BH2u<
/‘\

\U/\vnuf\vf\

=

T

g Lcat 2FRIT 2

- At v L2
7= ane™
7 = anet

]




AN+EA%] =09

- —¢1 |4 £<
e L
2
T ey e & 5T
+ q 3
A A R
AN ~_—
duM/’M? 'er"['ov :FE&D:}L




Yzyuzm
7S ) j’-i%'b'}z 7 ﬁ%<
L= Aot Lo 6T § 22

LT +1 + 2 KA
= 2’0162':[ +€L‘7€z + Ao t €4 'fg;’("

te( Bt ed, 1€% )  =o
Oy T, + Ao =0 1P,
0e) o, + X, =-Zo e
o(€’) ‘f“/z « X = — Ay @
. i1 — 't
@&} 9Co =a-0€ -+ aoe
@) 14X rH3t

/)“C, + % = —(fac —bae""‘L)
1%
%

P-(-e“f +pt et e 2
= @:t,r tF-[-/Q_ + PQ ) pte | ‘
R AL A A i
- acpe't-pre’t —aipe” ~pte”
Lis +Lis = 2ip€ " —21p€ " F

0=-2p - F=-% T ok



X(: Z(% 'f'z(s
v — —a o i Z— —'t
= 0\1et+0u€, Tt —.Qz— T)Q#—- --5?— te
1= e 93 T8

7;]<*|Ef';51 ( seewl|on ‘l‘eﬂm)

gy tox 7 AP th33
(€)2

Z-—"— :{o +é(r1
) ' 0 '€
:&ae‘f+e(a.e'f~i— te'* ) + 4.c.

\

2= gl 4 a0’ Lot Ihte™t g
Z(oy= 1
Z (o) =0

O 8@

T10)= Qo + €@ + o €E2 = 1
— &

7‘({0) = alo ¢1€Qq - f—oé *4‘1-5_3 ~Elr — S D

O \ c A o -
= @—‘%)&a VEQ +C"‘¢ "‘;—_)aa ~-1'&4, =°

oM =D, =° =zl B, + Op = _
=h =0 '] P

_EHa =
C.‘-—%m., ol ("ﬂ ""{')Aa =0 g 2&mn)




é \ L’L
-3 '14'1— t
‘MMC-(- j:AL 8 ¥ + Q.Q
c Ez L | é’_l
= sttt (8
_ &3
w ©
— ‘
J _—% = (H-z)/a" S-("J'\' '.V(o)Z‘»r-_):l’T I'[,,)g["-
~ = !
§oo = L Ce1) £ = 4+ X ——é—xz t
o | _3 — 62 ‘_t_'_é? Y )
£ = - 2 (142) /2 =4 - < - ,?_J
o oty &
- £ 4 5
MAJE ¢ %
-5 457 )t
')[_ ( & + é'z_t_w. €% 3 € 32
= - - = _ €
All- >ttt Tt ) oo
é 3 —\f
~=t ‘1/I_Q_t.
— 2
Al > £ % cce.



VIda TR BB A v LS W i

FAAT L2
4 & 18 By 2
?iM%U\U‘VL F—WLTMV}DOLU'@‘A we‘f:hoal_c

m,.qjj.',d-—seaﬁiha meothad (’fEZ’T’IL?,Z)
aveman'n? mothool  (F194L 5K )

bwwo[aA? [A7I% method (_i%%’/g :}2)
WKR wmathwol

venov motli zalcon group method (<92 5@ 55

(RG wethed )
i KR TR T T TR bd Bvdwe g

st Ra B 2 \eus (&)



PHY

SOC

LI QINE'E £ &+

174 K% (1494)
LY. Chen | N Boldenfeld  amot U Dono

SICAL REVIEW [ VOLUME 54, NUMBER 1 JULY 1996
Renormalization group and singular perturbations:
Multiple scales, boundary layers, and reductive perturbation theory
Lin-Yuan Chen,'” Nigel Goldenfeld," and Y. Oono’
LAY B RIndd R FRRve W pEesiR
{ten

T wulbiple- scale theory amt RG
A. Roghigh oqualion,  ~ vom din Faul oquilion

'

jet=elt-5¢)
B. Matheiu .eﬁ-u.alfwt

L RG 07‘60\“ *ﬁgb\“\\\!
L +¢ f€cmt = D

C. Oscllilor with Terv- Aoponolonl  spring covvitaed

§ *f-ett =0




. Bowvto(aﬂ?—'ou%ﬂ/l ‘t/:,ew? WKB  aud ’?%

A. Simple linear example

Consider the following simple example, which describes
the motion of an overdamped linear oscillator

d*y dy
€~y 4 —+yp=() e£| (3.1)
dr- dr -

B. Example with log €
The second example we consider is [5]

ev'+xy' —xyv=0, y(0)=0y(1)=e.

C, Nonlincar boundary-layer problem

Boundary-layer analysis applies to nonlinear as well as to
linear differential equations. In this section and in the follow-
ing section, we will demonstrate that the RG method can be
used to solve nonlinear boundary-layer problems.

Let us consider the following illustrative nonlinear prob-
lem [36)

e'+2y'+e'=0, y(0)=y(l1)=0. (3.26)

D. Nonlinear problem of carrier

In this section, we consider a first-order nonlinear model
problem of Carmier [37],

(x+ef )" +=1, A1)=2, O0=x=] (3.34)
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In a similar manner, we solve the equations of x;. x5, ... step by step. The solutions are expressed
as

=1
Xi=x(t, 1, A) =h"(A)+ (th)R,(A)+Z(Dh;k')AR. um)u~n+0(u- r)?), (3.16)
k=1

where R;(A) and h," (A) with i =2, 3, ... are defined by

t

1
Ri(A) := lim ;/(X(s,» 1Gils. X()A. "V (A). ..., h' 1 A))
-5 00

f~1
— X(s)™! Z(Dh;“)AR,_k(A))dS. (3.17)
k=1

t

hy''(A) := X(r)/(x(s)“c,(s. X(s)A.h" (A), ... bV (A))

i-1
_X(SD"'Z(Dh',*’)AR,»uA»—R.(A))ds, (3.18)
koot

respectively, and where (Dh!"") is the derivative of h!*'(A) with respect to A € R”. Integral constants
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