0

VI . Sduron of pached dipfaeatad ea g b

) - Inkcoduchown

\——

1.3 - 1qpes of PDE's

5\\m{a[€€’}' Cade @\)O\S\'\\\V\SQ\F PDE g

TA% w24 L D% L
—5;‘1 Ax1dx7 '_37211 f(xuxl)sblg_/é )9\¢

(Alﬁlc CO(/lg/]'\

® Elliphc PDE'S + B'Lapc <O

Exawple 22V (<) 4+ 280 (<, )

CPOIISSO&/\ QQH,@HOM )

= }D(K\VXB

@ Para\bo\(c; YO e's R ARC =0
Exowmple: QY- D2V
St S X

(D¢ QQMS(’O(/\ e@tc)aHov\)

@ H’\p@\‘\od{c Poes - Rt-gpc =<0

Eﬂau’l\)(@” Dlu - /Ul 9}9
okt dx&

Cave eamh\ov\\




o2 Dihod valse problesn (fme orohon progp)

U(x,O) 0)6;\/(3% awnd we. (A)\S(/\ {‘0 COV\/\PulQ UCX\’C)

< PY‘O\DCYgOJQ 20(\0\)0\\»& \‘V\ b\/@)

>

9, 0 0 O ©° o ©°
)
) O QO o o ©

©
N @ @ © © A
e @(Xu103

(b e Valwe ¢

ﬁ.?)- W{ Volue P*OB/EOM (9JFO\L'Q So‘kﬁ’\‘ow Fro)ao.)

UCX}\/B (S SPP(AQ\QC& C(FOW/)A ""/L& DOQSE O£ a

aud We ‘s ,
Wil fo ;9\/\& M()('\/) Q\/QR\/ UJ)AQFQ

o ® ® e @9
Q
o o 4 o
C | [¢)
—~ o < N
o ®
© ) © ° e
2 * ® o o °

\

A4 N-JV\AQ(\'(‘Q/P dv %QWHO\}Y\'OI/\

1.4 1 - OM'— Ws{\ow—P Case
(D “Twe  dewvabive oy

e funchion g x . Xo

P00 50 flxorh) ~ L(x0)
Bl
W~ 6 I

Svi d




%uﬂavé d"fﬁ(/\mwm(fﬂr oy a@)\\ .. : @
;‘t(x)f,\d fix+h) — f(x)

\—\‘
h

Ou He ot hand

;E’(ﬂ N ]QQJ‘ £r-) C Pac ¥
_/—T wwaed  dnff e W\

@plea;‘a wote - boH.  forwiday can  be dk(ecl’ﬂj Obwéy

£ Ha TO«?L&) 2 X PSS
2

»
1?(><+l/\3 :f(x7+ f/C)()l/\ + :E((&)I/\ o (*)

- /
=L PO - Pex+h) — £

NG
\\T ic&yh t
!
ST~
R £ croC O b\
(B
L~ 1) - 20 - £ (soh " £wm h*
| - .
=> sy L0 - £ (<) -
— VY Af_,
b S
\/,
Qrmﬁ(-vg h
lrob*VerS (15




Gntral  dfloume forvmda (¢ ok o)) ' @

3

C€) = (% ®) _ t€(><+‘/\\— f(*'[’\\:iﬁ((x)lf\ *O“")
\
o
- fle\) = -£C><+\/\) Ay , O(L’\IB oo
o 6 )

ll/% )
; X MU(
C _ le Se wote [\ P“QV‘CCP‘Q e, Pre vi Oy

ue '
Com dacvve &F[yrokiw(ff@us EO“ devivahves O HL %
dcw“ﬁ (\.AS[YI% -QJ-"‘/\QF _lq.,(oc

bO(‘/I/[OWQ./pg WM a ¢

. | &,«%X/\
MU Mb e eﬁpowffs ; OC L&Sfmge POL\/:AOWu{wQS @4, Wg/(«/\ "“&L\
¢ dwl\\/e&\ e feugod amd e, wnbod  dPhg

ol com be QBT LA 137 &vaQQWAHQL\'ﬁ Pa_(.X)
nd o)
142 Pachal wpporent abion
AU (x,+)) _ Wﬂ (Docosacd  de 82oumme)
O x PANDS
o C
BCUC= ;¥ 3 U (D
] — X — X=X . .
S Al 4) ( baci Ward &QW("B
AN |
IUCy) UC><+A>«)‘@ ‘UCX*AXI‘U&\

SR (s U0 Lontmce)
2 0%




@

© - Boumdats) Voalue  Peoblews (wn dlophic PDE 's)
| | e

pA 2
DU (xy) £ BTUCKD = Flniy  aencs

o
52 ~ e <y <A
Boun
Con
O\a/»:) d&h\w\ thx,u&)— %(x,%) QQ\A ( x )
) e <
or v

X! xL\/
>
> = b
A+ ax o LT OV

(o bece ol i PPopnca W ( Se tond MVQEVQQ

91U(><~ ) .
— T Ul ) =2 U3 Wy )

(AxY
(Check: CouadnThe Fatioe expaniions @cpu(x'_%?\ ATQ um o)

o x b




Y T2uEAn U)K

U (< yn
— e —— T T T T T T T

Qi! Cxce "53\ =
= ByO*

Newve

U»Cx0w76j)A2M(xL,%9-+u(x@4/%%3 .

(&x)l

Y U :
- bw%”“'\"QUCXC)%Q*U(M/‘A%@—.\

(AjV’

iOr C=A2y y n-1 awnd
3 = 4 2ymy
Bowm&aog (endritions |
UCXOIVX}\Z %(’(O}%‘B} cunf U(sz,kg%\: %(xm U{\\
R
<&1O>i)~-,\«ﬂ

T U(xiYe) = gy \
3 [ Bo)  amd M(X“’%““):%CN/\%M}

(J::i(/l/‘~~)/]/\—’\\ )

LA M ‘} ‘e - - - - .
- e L
‘ o
° :'-
s

p Lo




&

Q[)[)Co %MHOWS X3 /\S{‘okf SMW“

Thiz nyolves

e Bred waleny at <y iy

TN o

Qed@ {)/{w(y\%,

¥ . :
\1:(><L)vw3 ) W :M(C,\Q/3

Gt 0= Ly Camot oy (o)) %WC:X)Z).-»)V\'\
IV 2y o
Conteciov OaVQO\ ’Poiﬂsvﬁw
!
SRR R N O
%ﬁ"‘ 'P(‘Q,_ PZ r‘PL
34— T v -
Pu “’s’ Pe
\ - - —

B O
Determiwe Hae  Syskm of Pouc eq(whoui
w Hee fowu Wnbmowwswiqu)@g)wﬁf £0(

€Ot pokuny D hows  Bon

| awple

BIUL’“\/)+ 'M = O Do <
57 >+t Qe x< 3
| @é%ég




L

2

wi e boumo(ar—/ condihon S

aund wex3)= 40  for 04743

omd V(31) =0 Foc Dyl

U(X|O) =10
U\(Oq‘é) =90

Lqﬁp\t@% é@}uﬁb\ow .

i e
f e
J

/4()()(@(%‘%\ + UCXQH\67,\'{\)(*.&")‘633+u(x:”)u(\b“3 %U(xi,\ié -‘3 =0
D =04y s wa e U E

- ALL (X')\flj T % <X2 )bélx ¥ UCXO!\{’I’) t UO{’/‘?&) +UC><//‘8 )‘:

—‘4('04- 4'(/0@ + 10 4 9@ —1'6()5:0

e p
2 2 (
xz)"&l), W2 :U(xz,u%l)
- O W) "/O,O
AN —A—TT —_———

M;}w;b + UCX;,?SZ) +uC><»,»&v,)+u(xe,uP)+w4 =0




@

L 05 = (Xoy) w3 = UO("U?SQ

— 4 03t u(*w”&m + U0y Ni) 4 O(x,; Yz) (X1, No) =0

TN T
Lo 4 Yo o L
| O
AT CTINANE
10
— 4 Wy 1 0CxX3,4y0 + : ' TR
\/\//\_, Uh\ﬁ:jijl) ' u(x2/ﬂ1) *UCXZ’\/O):/O
g R N~ — ‘
~ (4)2
~2 w) T WL+ W3 0 = ~Ago
O SES o 3 ~4(0043 ~/0

" Bomd - dragpral g box | (can 6JJ?& by
& Yol s o K on A e Cout @%‘T‘"‘LQ‘M
—>Cam e e colved bT d’ﬁw\éwé We Haes As (WSEO\Q«,\

“Q’Q’V\/VVVM%OM, Q‘}’C\




3~ Digpfusive iwi%&@@ Val }m{ervug

D fusion  equahon
S_EA,';Q DB\J\
AL 22 _5;,

Shedlfie cone:D Comst.
2U - D 9%0

———

NS O &
Dribod condihon U (=, 0 = P (=D

N, E>x< 9
/\?)O @y © U
%mdama Con et on (O &) = ul2, )=
(We ave bath »
fhe Sgckome v I i
Steps on X

A x = _Q_/__) S):%Q %& {leKH_

m —
> VV’\QSQC LAVR e

Sieps v £ F b= tow

184%

NG XN (Tl

7 eh Gheaps Cinde aen)

- .A/*AX L:O)i)")’\’v\
s = AN N O
We tan

DU (=i, b o Y RD X)) - 2UGE) YUkt
Ax* o (ax)T

—

\ <2 Lur;g,p&&; d ER PN \,\)\Jr R

LX ?@\\C,\:}C)A@(\i\ —&QWQQ UV\Q,(/&OO(/ ([(Q’(Pt“b{{\ I Un@)’&c(k)




@

00y #20 - V0L [ 1) - 2000 H) 1 )]

Ak (ax>

WXt yraed —Ulxe, £y) = DAt Ru(«‘usx,ty)‘ZMCkc/*X)WOi—AMW

(z;) >

o A e A T S N S QEE,M(x(+AxﬁinbUX¢ﬁ3)DAt

¥
- (2x)* (Ax)Z
+ DAC U( <= A?\)‘tjs
(> x\*
"TCH
o Sy
U (=0 gepk) - SN
ateEd = Dat M(XC{»AX)JC%B + 4 - 2D Ak U\()‘C/JCES
(AxO* v
(&%)
Xo- L
+ T
bat u(xt)—-lix,f}g>
. (25>

<<¥: Oy v (o cqu ghanlr

| X
The  RHAS cam  he we e M}TO,WMO\,@LM(MJC\

:: M (xn /b}y)

)

ass .
" g X‘B —— } B
J1=pak Dat O° 7Y

A = &0 o o YU(*@)ﬁzr)\
/ %i \ O LD): .:
<& (dr) * \

*f(%@ﬂq' (‘O\ \ - ’

W A X .

S

N . -/




LL) PJCLClLoOGwo{ dQQfére/vzco W\eH@\od) ((W “ k : OJ\)
MPhet wetleo \
oty
aUCXk\ ){\6\ . . f\J\_:\ b At
— U(x(-/th\ *U(KL\}EES_IS

<

ok

X, &
DePPusion equahown

U (xe By =U(x, by —at]

- D U (¢ . A .
=~ + t D - .
ARV CAxWLL e 200 ’t3)+
o ,f.UCXc\,AX)tB)]
D\QCLV‘(OW‘W\
~D@E) U(xCrax g £y ) ‘
—— R NI .
= = —_ X, % —_
o= o | Uit -y
Cax’)

—

W (xt - & )t}s\ X: U(*?)QB-AQ)X

Calla

= ~D(24) S b A
CAxa® Com)™
U(xira>, €)= b‘)ih,.}
O xi-axks) - Wi,y
Ulxc, ¢
| Jty-ak) = W
We have o
QV\)H,)& *'bw‘;.;@*‘az'w(,—&l?r:w"’/b" I
Lo .
6_: i7~ ’Y'L

(&



This ieds due 4“’4@10)0%&9‘ Syshken

hapcat) DAY - -0 Wy

®

rw; -
() 0" - .~ ‘ W2y W X

- DAY) . s ” B
(AX)L R ~ D ( =
o~ L ,

) ~_ ~ \_ ]+Z_k__1>_*) ‘\ \.\ ! ‘

_ \O l/ D/[_L}i} (b xHt :, ) \\ l\

¢ - T (2r3™ Smeny Wim ¢,y

oWiet Wy ko be solved
G Mok deatk  Hre sl
| S &X(s}.eosfg A/"\\S

at each WL\Megl((;
v S{m“cy@\* AAW duwnuasl oy

SQM\ﬂ w  be

L) Cramk - Mieolsoy (Soun - 1wplict) e iod

we _QveraQe @) he Focward & Ploene  amelod =t
the é'% sk okt &

I~

W, gt = W

—D(wc*”b -2w¢,}+(,\)l‘/_‘)'b)
2 — 9 e
(B&xD >
Gnd
(b)) Tlhe Baékooowd—égg&m—eu\u,

St v &

C’Ucw}s‘r\—

wmeliod ad

LQ.;"?S

O

Yue (y41) st

- b ()\)-*l — 2w,y t U)c‘-izb%(lf[
~ =0 i )y E

=p Wiy -woy
z Siowces o
VAN 2UAax )

weh ,bfzwia' + Wiy ¥




Iq
U4 -
byt 2wu,5+\ + CUL-')MJ 0
M%PQ X
b
Iy by st omg P earvamsine
-Dat . -
20 2x)* R _DAax Wepyn DA‘t -
C DL Z(—:xgl Uiy ytl
= DAt wt*”\(i v
2 L - DAt w
2(2X5 s DAt v
LAX) 2 Loy oy
2( A xHY
@\/\-Q, 'Q/UIAS U}) UJL]-—(’& A (I))(K‘H)— Q} (:))(\5) |
§=0./,1
Y L 2o g B Q—A—E © - O Y iy ym
(AXB 2(5%31 R \
*DAJC ~ \ X (A)Q) ij\
2(AXNY &, -
\ \ {
@,
1 i N ~-DXArt
\ \ 2lAXY & ' |
ok Y i‘?)b |
A - - \
(9 - - - O ZCBX)L ( {)W(/‘_I \6*1\‘&\
{ - pre Dt - - D
= = AN 2 ~ | (/Ul, ¥
- (a2l R
o wzl ¥
Dat > ', |
CC PO \ i DAt (
j O h LCrnL \
R 1= Dat
- ) Dxy* \
~ Dag |
O [ w N -y
&CbX) ,0




