Wowc—- P&m:‘n q
9]

Flere we econsider a set of RD ejns with  finetics sf~

the foxm ~
‘F(u, = Ro + ¥a* ~ ()
vl e hlk TE Yo =
and Dy ce D [7] = tme!

It s assumed that the RD (s hawe been scaled 5_7
de,ﬁ‘m'nat

z= [ x* t = = y A u = mu*
/ )7——'0“_ ]
Let 613 .__;D_tf_’ 5 D s D‘u—
NL” L

We assumwe that D~ 00) = 4/'7@'"' ~ L
= v can diffice dciosc the domam a‘uf-"‘g Fhe
f‘:'mn.sw.(t— OF ‘f'Ae.. reactsom /2/}10.1'1'“(5¢

Ducé D = £ 75 a swall parameber.

87 Sca,/,}g, we arnve at the o"rmn.f.«wl;rr ,s‘r.s/ouqa‘

3 2(—6 - ¢ ® i F(u’v a
— £ Uxx ) 2(a)
£ v = D Ve = ,C(u,'v*) 2(5)
ot
with Uy =o, UxrTo afx=0,; and - f = (éo"" .b_"iz* )’U"—u_ =
3 7.1.“2’

(‘ The above 1's in Jerms of %' Va.na/.plc_s/ bu - we—/'-am
efm/t'/vaf th ""5‘)

T+ 75 eamvenrent fo considev +he Can'eaﬂl'uf”‘-

f(w)
= £ ) = wli-w) (U= Ci2v)
w
0 | where uU_ =0 and Up = (+7V~
i+ are +le 5‘/:6&_ /,{._g} = 'S un..ﬁlnétt .



E}c[:[on( Sml/ Pammt—fﬁr (6) 1LD gﬁt‘n :315:55»{' Ve a;),m/;ﬁn“c

awta,lys:'f-

(I ) Shavt +ime scale [~ [ sec)
Define 252 t/e  (+ “zoom in ab the cients
occcoria‘tr —p-uy W[.j ")

E‘K[Jamo( U, v as afftn//'oﬂ‘c Sepes ra £

Wl bg) = U (it ) + EU(4s) + ... f””‘sl""‘
ovele
v-(:xt’és): 'U";(d‘,é‘) + & U:'(xféy)+"- ferm S

subshple \Uho egs 2 futﬁ'}‘é lowest- ovelee fevms

A

£

J d0s _ p— ;
a-a-‘—&-s - o, o) i/a“.)
_2_3_2 - D i__;fi - (o) 3(L)

3la) = U ewslies fo U+t o U- (,[cloeno["l&r on ts
fru’f}!}/( tu‘a,lb'(.- wla?"l& +o Uzl (5¢¢ a/[ltz.jmm)

3G6) = Vo diffuses rapily  athuns some unictorm puble

U, 1=0
eLe ¢ L
S | U L : i e i ‘ = l‘n"/\\ﬂ/( o lee_
i I M ) —= YAy affer shovttime
n- & | [
o X / .

We woi be dnfecshkd
s 'H"‘\S Ca Se




Jn-klﬂdf\w’{‘f_ '{‘fme__ £~ 30 se c

We ask what happens fo the frort that was formad on the
Shod tme seale. Lot Pl) denott +the inberfaca
Fos;'/‘w‘m, s

U- > X

o ) 1
We break Pro%[_p,m U,F Mfo the a[ymm:‘cs fa_r o the ﬁon“
(*outer ssln ) and Ffhose Very close’ fo the fiont C v snrer sotn "J

and vse wmatched as;;mpfoo‘s‘c analyss fo ascerfam how

+as  soln. behaves.
2
(O OTEL Led  U(t) = (o (E) « € U (X4 *.. .

SoLN
— ()= Vo(u,t) + v (t)+ -

sulshfute Mfo €fs 2 and Rep oulj lowest ovoler ferms

Then o©bfam
0= F(u,vs) 4a,)
5 B D .a:‘r:b — ‘FCMQ,‘UB) QKb)
dx*
4 (atb) > D2vs —p
and Bce Um0 @t K=0;!

V' is constant o leff of, and o riyht of fiomt
’ & pry (vz)

= H0) S w, tahes om valwes Uy, U- o
left of and ryut of frout

C‘Htcs'c, Valies Vma7 o{e/)ma{ o 'U"‘,,Iu f’dﬂ{'éu(cu)
Ue = 14T )



A
(2) INNVER SoLN (elose £o +he shovp inferface) { ! .

¢
Zoom n at the -@mw'l) by afc,ﬁ!n.:}n,j a Shetche 5'}7W
Coordirate. | n
= - Gt) ”
‘5) = e -
0 i
Let u,(f(ac,e),{,) = w(2t) \/{g(m),é) = v(xt)
Then {,((i,t)’ V(ilf) srethe vanuebles frausboromed fo
Fhs shefched  cosrd. system
Let Ulie)= U, (s4) « € U (64) « ... G=)
V(%t) = Vo (4.¢)+ €V, (5,4)+ - (6%)
Mdﬁ'mnb}&,
Also npote +hat u - .._q ok = .U /Cd‘wh/@ufa)
=] 2§ 2% £ of . w7
92.“- ) é—-u' j— = L gd{
x>~ € D3| Jf)ox RS dE
Yo o W LW T A, J G

ot 2% 2t < (= ;Z t a.ﬁ;zm
ere.

With these ¢ omnecfioms, 5&/5:;4'1‘!#’2“& s fo cfs 2 [eads fo

gl - 21 - Flyy) » JU (7o
It g 35>
5’1'm:'(a./‘{r fa V | .

c 2 )V - FlUy)+ B g_L/ (74)
ok ] £° 02

mu/ﬁ?l/ 4y€z; ' ) ) o

S L T ) *Dj—zf

o
(7))



Suﬁsﬁ'ﬁf‘_ v The a$(7m[’/°7c7\‘f e*ﬁlﬂanfa‘cms . aund /Zec/) a:&
fouN—Sf oroler feoms

Pre) o o Flay) + dbo (%)
2% 7%

0 = D2V« iy cante mhpatd ()

8
r {XL) = ]/o = +ﬁ2 =
Bt +his has b match the owfwr solus /a,; é—?:’:“b

(‘*fl«u‘oﬁ) pnw‘d“v‘fg, we Fou.wf, wer< constants so

Ve 2 L = B Ve = C(mstant
Camafﬁ—:o)

= U‘(GMO( (/)“—*‘- S/ﬁ'aﬁh/ﬁf w e fovwe

on +he eubi dowarin

\

Smﬁ’mwpf
(8@) 'S5 now redvad fo 47'/&) %_é_.z{f’ = F(C{o,x)q g—é{i
[ (uu/um. Vo was 567’"7‘0 r"1{‘5 Cmsfanf Wtfvc)
alor
This 15 +he same form as ﬂtc_fcb:k/ub/e_ Secalar RD e
i '_h_ow'ua coovolingtes Z= X-PIt) F
Ju = F(“z“)-*‘ 2—?‘*—‘-’ wéw— = {‘\ o R Y
2t oX* [ooks lifu —7 r\_/ %
Ve a,/r(a.o(7 saw that the 5/7«0( 'S of the fowrm
7
dé C = i)
—fp = s U4
At Gl N\ * 4./2
S (55

GJAf‘ét we Ca.n‘/' solve 1%7’(1, wé can f&{/ whaenr € =0
( whe'ch raplies a s/u/’]’tc{ wa e ),




Ascame Hiat thee s a valie of |fy=x such that
the a'nkjraf

I(o() = — >
_ P Ty l\\//\ A
0 e u- a\
LT 2d I(x)=0 - I>o

Then at l/oz’"£>< ’ the 'FVO”H 5/”(60( CL“ULJ&S S:“jﬂ'.

(The level of the wniform (inackic ) prfan U conbods
o- .f?afaml‘t/ toat defrmines Hie dinctim el s/puq/
st the wave),

fumnarj so fow !

NMear the Jﬁa.fr? rmfrface (rne. far away fromn
the boundaries ) the sy:km behaves [hoe o prctable
Sealar RD egn, an ol suVaf)m/B a -/-ravc//zhof Front.
The 5/7“0( o the Front 0(77mo(s ot Fhe TrstF—
Jt'f'ﬁmha, yaraible v which 15 uniform a spate
(to firsk order) but which will degpend o time.



Pos:%f'cm o F the (574’/’/’“/) ‘F""f’__f:_

5"Y5f'tm ¢[ws camseve Pl awmf. So, fefufn:h}ﬁ‘fhe_

Oufer ssln, we have

v, (8) 4+ f(,(OCX)f>a[>c = K =~ ¢mstaal

r @
o e e =)
w herw_ we s
ao‘l‘m«ﬂj Wu.om.-
F-¢ ‘ 1 >¢
! e f <Z whee outer Sme. s valid
Pt

put U, (t) 2 U+  for >¢ & PlE)—¢€
T for x> Plffre

Vv, (¢) + U+ CE) + - (1-PE) + ‘Q = L

small fenns

oCE)d
(/e W s Neayly preceusse comStant

exapt for swomall fransichur Zone rear 7‘#«.,%-.‘#)

/L/‘;?/ / ; - 7 (’ 4 /(///,

A

7
R
[ { — Cf—x L
& —(_cp}.;
U+ 7 -
t T

“'o&/,ﬂ‘c{m V¥t ast“w( @—lﬂ-&f
thous ‘lhanﬁ wi T e

Ju-f' = GIU-I- C{'vb " C{u"" = é_('.."‘ quo

)

At AV dt ol A dt
= U.: q’_lfi) -'-'ea_! J‘U’é
et At



fofﬁrcn ﬁ“an"c w. r. '6 timée

g_f‘vﬂ., cl(,( ¢ +c(+q_(_f .-H;/C( (1-¢p) = ___9_0 = O
dt At’_ d& u— dt
;f—f (Up-u) = =du _— o' dv ¢ -y’ dv, (1-0)
= =dwvw (1 + P + c-e)
dt Wﬁv(

Ur> U 0= Pe/

Se +h's So #h,s fevim s e

4+ J‘S +ie

= The 5:5.45 of igP and c_flfO

are 220 s«'fc!
At dt /]

+f ¢ 1 clasSes (' font moves n;jln‘} +hesr 7 3 lecrcqters
(i.e- Jnactwe ,?"‘-\f""“' 'S a(t/:(uttc/) and VA ersa.

1;
>

l\if{bﬂr
o / o ¢ /

Wo




