HEAT EQUATION SINLARITY O LuT oy

AT T
e ¥ Xy
EQUATION  RENANY THE JAME P e Lz, R L':ﬁ,
WE  HAVE _5(:_ . X mde p endest of JtO’:@ Jynmefry L.
T

do  THAT X/J-t— 1§ INDE PENDENT  OR AR MA N INVARIANT  FOR  Tuf

TRANFOAMA TO N,

ot g 47 gy R n
‘ Pl Py Yy o

Now U+ pt 3,~t[(ﬁ.(xt)3J

. p Sy Pl . X /
u=t"‘+t'-.'.xt) < pt g LM n g
g P (2 4= P 3 }
-
JUBITITUTE 10 (ONCLUBE THAT

SRELNEN L A A RN S

CAJE I coNinER Ups Wy, ~wexe

le,o’)e §1x),

" o
Wk MWT  uAVE } Wiy, t) dy = } Ulx, o/ dx = |,
.

2



e

@
NOW L J‘?“‘{/ﬁ)dxt | Vt,

4 Y, dedE s
¥

tf*'/zJ 3(/\) dl\ . — F:-’/l.
P

THUJJ WiTY P e ’}1

3u+ '5"[1”1"\7]: 0

V) Joo b A=t 2

Jj () dn = 1

1 WE sowE T GFT " I,
“ §otig
I Lage o
R
9 :he «/4.
o _41/4 |
N ) A
ow J-vAe i .
v
§0 / AQI\/"d{\ A‘/ETI_ ‘
7
o gl L A
4
! -ty



CASE T u*: uxx, 0 . (¢

I :
jlf .L/\j/ 0 /lx/ﬁ
3'=A6'W4
l\ -Sl/4
g0 5!@)-Ajo e ds+ B, e
Jloj= 1 = Bl
P 7
):0 ) Shay o
] [0 Y et 4
NoLg? A/Z 1
{0 3(!\):1 ~f°eJ/4dJ _ l-Z/o eYO'Y
CRGET 2 [: e ' dy
4 ) J 1
Now erf(z) + L y Y 7
[!T_/a ¢ dy [°e JY fz—

A
i j(l\)r Lg[g%’i’dy; "m(/‘/z).

But FRF C (Z) ‘f- ERF[i?) :

| ERFCfz
fo - g e (AL ‘&

— UiX 1) : ERFC (

X/ZE)



0 X

U ComT AN ON LN X/\/'{‘ CONIT ANT.

U1 & Tt FoR X FxrD

U= 0 4 X-=>w» Fob 'L' FIvED.

(b I l, = gy, 0cxco

- Uixo): o, X>0, W= 0 &4 x=owe,t FuEo

Ux (0 ’H =‘Q,

LET T ’ch (/\)'. Uy (0,1) = ‘[P“'/zjl(ow Q.
i pedy , goah ' bl g b
I I‘ l* .1
3"+%/\3’:-§-3. Wk g pafa] s b

It [
2 h+]2+A 20 1 Foday
9= 0 A /}-50‘ [l\ 1’]

]Wl/-. o

1N ! ¢ Phe
§'10) =-Q , (Ne ' [0
31\ Iy q a /\ _54
. [QU'N h:] L (J)
CAN JowvE Yo oBTAN §t



NOW mE [BPs
2§ A
0= e I dus.s ¢ 4J1
1

v L Ve -1
4 d S
) 2
hs-r ey j“e"g/‘fd
A l
vy LI~
0 3;”\%’ e 4‘_"_/ € /4()/ v Jccwa’w’w‘w
1
o §
NOW §: C’/\+Cz[_e4/4_/‘/)\e /40”
5, J

'6"' 't H 5/1 N wT E (ML‘

’/4 / Sy ﬁz\/* m)

i N
g e 6 [ h _J_? (4/] ENF [ 0):0
~ 2 ERF [0 - |
NOW  /MPOSR g=20 4 A= » C,-Cz\[;/so
: 2 .
3'(0}=-Q - G:-Q w0 (:-L Q
\%

JA)=-al A 1 e”’\’/‘f . /\e-xrc(4/2/]

-0 A [ r-eas (1)) f_:

émc{al,);—;
g0 = -Q [ n carc(y) - ée’“’],xv
Z Ty SRS LY ST TR . Z ”/zr,)]



N NS | N X
$0 Uixt): Q1 [ E ¢ T ERFC(QJ?-)]
B p
WITH Frc(z) _Z/ e " dt
7 1y

iNn  FACT

¥
] Uit de =t 0F,
)

R R
3’2 Ty [o g - a"ﬁ e 14, 4 1 0)

= Q- n U (R

R 4

59 R
by - 0.
v (/o A K{': e

_7!
NOT ICE ERFC [z )~ ¢
/{T . b Z5 1w

B U= 0 4 X +0 FOR Any 159 700
" |

0 ] ddy = Qf +cC
J
Bur  WUIX 0/: ¢ -; =0
o S ,
| v at

3



PoAouy MEOMWM FE QUAT ION

WE  BEGIN WiTY

U’c . (”mdx)x @ (xew [M>0)

d{a{,0)=81x}/ U— 0 4/’le-}«’, Jchm,

SCALING LI=UDJ X:L;(,‘t:')‘;f
TN LT A TP
> 1!
10 BALANCE WE NEKD _'-_2 : -ﬂm — POE U WVARIAWNT.
NOW Uino): §1x) — TulLx0)= S(Lx): 1_8“?/
U ulx,0): JL-én?), s - ’/l
I/ -
S0 WE  WAVE !:Um, = L ’L:%(Zm)
* L
__).(._. T L;( : (_L___ ).f_. 3 _Z(__
JC’/{M)I (’)"E )'/‘7"’“‘I ?,'/(mﬂ) 'i;'/z‘”? Ic‘/zm
AND y= L ——'—2—-
L ,)_,m 'Z
Yrum
THL Jugctm wf 1oou ron  dixt) 1 fM) /’:W)'(zjn
S A Y us ¢ F(X/fr) wrh s Xfyp 1oy
X ip
ity s P E ) t
.P’ .l" /
U= -pt™ Fin) s t f(n)/\+ Ay=-pX - p A
LA

e - pt ] Finy o a1 m]
(Umux ),( : -t'mP.ZP ( .Fm -F/}/I]x . t.{m”IP{fo/)/ i—f’
so (UMux)y - t"’"[f"’f’)’



NOw T 0" 1y ),
GvES - pl‘.l’.l ( HMH\)”M/): ’C'N (Fm Fi)!

wiTH P’ ?—— WE  GRT
M

() - Rt
Zim
WE  WANT 70 R A SOLUTION  WHERS FN\}’H“I\)JM_ {W v EVAN,

at wark Fofs (B w0 wrrame 10 cEr

L I
M+l
vow T/0):0 — C=0.  wE JET Feo ar A: Ao Mo TN {M)h"”

WE WL AjsuNE FMF/-—}O Ah A - s

SO IMECrp v UJINg ‘FMQ}-‘O 6IVEy

AR A N TN
M+2 ] 2im+2) ;
TH  WE Y fr () : } Zlm{:’l) M"‘M, 14"(4" Q_
| 0 y, '“?40 '40 Ao
THE FINTE  FXTENT  OF "000p" 15 ouE To DEGENERACY 47 Fro wum m>Q .
NOTICE T MT m ™ Fr, 0f1) A A= Ao, 0 T Fo0(F)»0 n 1,

THY u (0mu/fNT FINALLY  WE  MUJT Fix THF AREA  OF Tar ppop

Vi N[Io} tmﬂf( ./M)Jx*l — /4 Frh) dh -

THE a[HO M 1 ( )’/m / )
7 limst)

i3 THE ExPREsSioN tob Ay THAT AGklg)y WITH MAy o diyc

'/m




m
I
’/[M+'I. - 1 ) "
Uiy, t)= ! }[ - [/lo X/JCI/M) }
2{s) +
wrn (), % , X0
0 X¢ 0

/ N,,.

|
X * 'lojf/m“ U MoTLor ob gpreadny Fow

THY u cAlLLEY . BARER B LATTY Jo LUT (N,



PROBLEM . CONS DER

U, - (0" 0,),  ocxcw

WITH ”muxlx'owl/ UsO AT t:0, U0 Ar Koo

-3
N LT g 2 Fiag, A b 7w conuEsrom To MAL BEN
| INJECTED AT X:Q Foh AL t
FoOWE SuBSTITUTE  NTg  TWE  EQuUATION  WE OBTAWN

%34[ 3 f ) al\f(] . ,iﬂ(!’h”"Zd lfmfi)l‘
NOW WE  CHOOSE B-1: 8m+ 3-24 oR B=12d~!}/m
/

wicH Wby THAT

LN TITe S

gow F wE O NTEGRATE  vuE EQUATION  wE  OBTAWN  THAT

T r mypdy s M {w | J[v iy < |
0 gy = Ju g des M o« 1 = L adys
it o A . il

® P
TS j mx,i)dxv JL/ wWITH } t}(xfo}d){w,

[} 0

} ¢
dow  WE  SupsTITUTE r 4 {( xj,f‘) dy « t =3 j iB“( H(\i d‘\‘ t

0 0

¥
THS  IMPLIES  THAT B+ s |, AN } “’Udl\"‘l.

7 0

SOLVING mp:=24-1 A B+ 1, WE OBTAN THAT

4

0( M: b- B = -




NOW  wWE  WRITE 8- I-d. fﬂu y’;tm;j
HN{’}[:-&({H‘{[} o f

~ow u‘“uxj =-] — %Bm +-d K fq = -1 — dns8-{1-8)=

z :0
x=0 \ Blm+z)<1=0

ALIO U0 M Xow Yl AT fle). 0,

THERE FORE,  WE HAVE  THE  J(MILARIY 5oLy oN

Fop ) e ca (AF) A F oghew
(4) -1, Fweo d M

i

[ Fde | 2

vow wlegratés  ONCE  WE oBTam TwAT

gt Mf: fﬁ Flards + ¢,

NOW  LET N— O  AND  AssumE  Tuar f sounner & A= 0.

TR il TyAT sz fﬁ f’ = { — (:=-1,
A0

THERE ¢ ORE wi MIJT  JOLVE

LA
i ‘U’M%:L Floy ds -1 Filwy:o

/

w
NOTICE  THAT  TH I (ONJIUTENT  wiTd / fusds< 1
1]

A
Now g F  wf LET \ff(\jj f{,ﬁ}d.}»l

0



WE  HAVE Ve E VT T e puar

/4

M ” B | &
Ve e Ax B
M+ 2
Vio): -1, vi{w)=0.
NOTICE TuAT F WE doow 0B V[g)sel s AN BAY. 4 450
J

-m
WE  coNcwDE  FAOM y'" ! fo: 1 Tuar B=-4A /2./

5O THAT " s
\/l\.-lfA{\_,Al\ R Nee |
| 2
wWE THEN LET V{O)’ -‘/ Vlio) s A AND TRY 70 ADTIIT
THE  OWIMT A yo TuaT y[e): 0
NUNENCALLY WE  FIND  THAY
t/
J: 3 {1641 {'( X/{muﬂmw
A m
113 g
(.29 |
1.33 7
133 3

FAON N&XYL page we see ‘”)Qf H’)Q JO’U"IGN }')GJ

tompad Jup?oaf w})eu m:) 23, BT NOT WITH m=O.




1.5

THE

NOTICE  (OMPALT yupPORT  dNLEy MmO,

JIMILARDY sOtut (O8N 1S

[
TSLTE )




