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SC=>0o X > D

Exommple 2% ocder MOJ“JN‘“Q

-2 - -2
LHS, 2 teem outer = Acut,0 €& = E(Ac‘d':‘e B = Aautio X )

~X € )

X - e
XLt e(Aadi@ T F_ebex €

]

be

e —-egebx; + €Aud ) +0(e?)

- -3¢
NS A term ianer = Ao + (a-ALo)e L +£(AL,|-AL,,9_ L-AL,oxL
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Small term g |

NOhAﬁ E‘,)C,_:.-x_, we have AL,\ = Aowl',t = el
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‘ 3 v () = e,be'x + EQ‘:(I—DC)Q -
o ow ] i 2
Yo (XL) = eb + (a-eb)e L + € (e.b(\—e. ) -2l + (a-eb)x,e )
+...

Execcase rﬁ?‘“‘* {-‘0( 1 {emn 1anee [(2 Mso«!-er)-] = 2 +exms ounrer [(l term fnm)z

WOL(M'\& Teealt Lo&ari‘hﬂmlt terms as AQ(1) in Von Dyke's ma-}-chms cule duwe ke 'h"-e.«'r
Site relahve o powess,

Co-npos{He Exponsion

Aen o combine inner and ouker expansins fo cbtein a Mm'-ﬁsmfu, valid, expngiom
(fr plothng etc)

Momposite = (p +erms outer) + (ptems inner) — ptemsinnes [( prerms ou’rer)] pelN
.

e S

R )

P termg ewker [( p teans t’nner)]
by VaaRyke. .
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Subtract P temms inner [(P-\-@ms MW)'I as it has kean counted —_—
Ywice n fhe overlap reqion.

EKamp(Q
P=1 ‘j@apos{l-e = Yeut,o (x) + L0 (1/83 — 4 term ianer [(“ﬂma«kﬂ—l
= ebe ™ 4ol + (q-eb)eﬁ-x/g - eb
o= Qb.g-:c -+ (Q—Qb)e.-x/e
P=2  Yeomposde = Yao(%) + €k, (2) + Yuo (%) + €Y, (X )

= 2 term inner [(24-&,,.%,)]

—y _x
= ebe ~ +€.eb (I-x)e

- -.I/
+ eb + (a-eb)e'x/f + E(Qb(t-—e x"i)-e,b:qg 4—@-eb)€?ée 5)
- @b +ebx —geb

- - -,
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Choice c(l rescoling, cevisited.

S.19

b left hand bowndaxi e, ‘oeﬂom with scabnj x= EZ“DC,_) qx) =Y,

T L e gy =0

Obch dx)
(i ‘X
oA=0 Ralance
X<
O< Dcmi:ou\'l:

1 i\
o =1 Ralance

/[\
ol >l Deminank

Qubktr Schuhen

Overlap reqion

'nn-e.r' Sd/w\'\‘oh

Sub- inner

’l/ke inner and outer sduhons cam be matdud as 'l‘h-e«d shacre a commen {em

what 1S dominant (n the o\/erla(J reatbv\
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“Thece afe huo dominant balances

ol = O(outeer) onol = | (inner)

These correspend fo O\fsﬁnﬂuﬁS\\Qd ks i which x =ord (1) and x=ord(€)
FQS‘J-QOHVQ%,
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£.2 Where SPa bowﬂ% (aza'(Qf? 52.1

. For a aon—triviak ’Dcuw\o\a.ra Ka.g,o.f The inner Sdukion
decons on approadnag te ouker reqion. &
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ST VCV\G\A&\“
W\’\W\Qeme\Q
- New exovm\;m
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O<EK |
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g
Rt bowno\cm,\ \aﬂff ng\\%&g&
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lot <= \-\-SI 3(5:3 j JC-) RS
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P(ﬁ-&-o(é’) &

Only balance witn yi 18 bebesn 17&2hems [e=9]
jn'e' -{P(D 4 E‘gp’(ﬂ-\--qgé +g[o\_m+ ax({(m... ]3‘2 =0

Wit Yo (%)~ Ye,o0t B4, +

o(g°) ‘i;.o*‘ ij{z‘a = O
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TR,

A
(1H X

" YR () = TI+Ke

Ha\-e)\u‘»\% Mg o (-82) with ke imphas K=0, as we have

a@ww Blows up.
\iﬁ‘o(;c,\) = A and ne rw?wl vanohmnm  w ’ocw«icwé ld.d&c
L No boundamy loyer «ec\,w’ce.d‘

A
._:FCOD a

A
j(x]-"ﬂl-(;“\); x=£X, 3‘-'°=M+NQ

Resible b makthe oder sdadicn withad N=0, as Yu,e(10)
.F:‘{te, e Com have ’ccwmdov\g lag,u) ‘:l\MS\\o..H,Lﬂ ooove Shtemunt

Exompe
e " 42£ (-£%) =0 i<l Q(x1)=21]
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. Neoar LW bmo\% J@:—-\ oK; S\M»(\A:Li ‘C"‘""‘“‘f

RH bounday
M\W n M%‘ﬁn'if

lok x=xteX £(x1=F ()

F" 4+ 2F(-F*) =0 X € (-00,09)
F = %I as X=> T 20
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Sehon  F (%) = fanh (X— Xx)
L— constomt,

_ D) as ban saksfy OPE.
By symmery (%) £

-F(OW'-'-—-Q@) o o= X = O
‘F = o K’C/a) Aﬂreszs woith exack admiion

a@w\‘\dc\,\% congie Yo SCe,

Rsihon & honsdnen \eses
asyTn CQ \ \XL WKET mod) b &ﬂmo( Sc_ar\;ﬁ.

CQ\/'\ oo aw\c\_i,\dwk sl
c)‘f oWV &

5.3 Bondany Lowass & TOES
2
Exoenple  (2D) _u_pV'r = E’.VZT L r=X2-'=12>|
. ! wih T=1 on =l ark TD0 a8 (oo
= ueTe, (k) werxes

Oder T T+Elx © 1+ oS g 50" with reod(1),

o(£°) WYT, =0, T,>0 as r>oo, > (Oues)
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A N
T=Te+e Tl +-

A /N A
ZQCOSQ ‘_3_:_\_0 ~2s5n839T = 6_1:5 |

a9 3?7.
A A
rC e on e-—r-'G wih T, >0 ase-%w to
maken onker,
(Lsmc:b q ocker  Oudwe lmb ofinmee €
faa Wrnvkeleder 20 )

Sep_ TN : /::' = (8)
/\k Si \c'm‘-ﬂ i\\mhcn A ferm :— £l 4 £3
oL = qf e = g% " 2T = ¢g'p"

s S

39 6?2 NS
chcsej(@-? ' =2sin@ eq'(e) £ te 32(6)-F :

) ) fexercise: Show this i§
i ( F 3(9>>P [2‘:"59 - 25n0q10) | = | nmosy

d firmi
Sz (@) 32 constant and con |rm;r:g
' the same result for |g
' = is found
< -Vve enltont ( iﬁ nek —ve 3C waill Blews wi>
given g>0

% (D e &O) WLOG
Sez’r CC?KLSW‘" =~ '

oo 3
o  Slve 2@593(63 —2sin9q (8) ==q%®) \‘5“‘“}‘“‘“@
-Pmcf\:?:wwoh

i | . ' = s weld
het q = eh will convert tis o a \near BOE | el

Rad g(o) = 1sin® | 2 sukabe
J+ wse) Y2 davhin.

While J is the constant of integration ... <1 means blow up ... > 1 means
T=1 for theta = Pi ... makes no sense ... upstream heated ... hence choose J= 1.
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While J is the constant of integration ... < 1 means blow up ... > 1 means 
T=1 for theta = Pi ... makes no sense ... upstream heated  ... hence choose J= 1.
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exercise: Show this is 
indeed WLOG by solving 
for a general negative 
constant and confirming 

the same result for 
is found 
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