'Par'l'ia.\ Differendsal E)lu.-(-u’oq._s - DE s
Three maiw ‘lJ.Pe,s o" TDEs :Pl«.‘jsics
D Elliptie - st problews C 7%, ne time )
e.q. Yeissou cz: VL% = - e,
Leoplece eq” v3q = o

-So_»u.n.\\ 5 bauu\darj Coud. tiong o;veq aroumel A clovsed éou-ulo.rj

2 .'Pd.ralaokc C V2 awet J/ﬁf )
e.q. Diffision e3?  2n(5e)- V(D) vnlf) T S(F,E)
ot
\/\.[1:,'1:') - c&f\cc\.\_"}ra;(-ton lJ: D r=asgest aund S =0
D(F‘B - dl‘r‘pusiou &QIQ‘cteu‘f a&.f _Df =1 72"\
S¢F, ) - Sowura of watte. It

3) HJPlrbola'c —PmFaaa_-l-?ou [Vl anel ?/J'P’, Lw‘]’ net alMAns 3
eq. wavt ezu“ -t iu(lf)-l-)-— viulr,t) = (S, 4)
e ot?
11 'S e lisplaw....e.q_‘ﬂ D‘P gowee so-t
& s A Sourect HRreg
- )
Pote : SC'AI‘;A;nJQf.s 825 (— ’h}zw‘ C* + VIR 3‘1!’[/‘,-()'-‘ %BJ? "éU")"')

Cav bLe viewed &as o o(i(I‘«s,bq e;‘é o it ;“«43:\404" tive .

F"’ & a-tvu.rg( xoru_\

ec PV ab BV LDV 4 AV 4 e IV . -FV+3 -5
dxt OxdYy pjz I= 93

bl < Yac E“cp'l-:g (Pgtsso.. b=d=e-= -F = o

E'L""‘d-c Parctalre. ¢ F b=c.'=d='lf‘=3=o D



These are examp les & livear eg-"-‘s - linear iw AePeu.cne«.'f'

Varicelle ( (J ) N w 7(*)

Another ;Meoe-'\‘aw’l' ¢"-'-\ & Ha Navier ~Stokes ez.“}
F=na cpplied o & suvmall veluwe of Fluid

v S )T ¢+ < - 9% =
—l-‘é. + ('U' 14 )1"- + /o VP P Vi e (-For incawPMGS:'\(:Ll
-F(u.t ol )
1";- - "r/ow relo e.'b n- Vv l'Scosf"j
e - Aty - Pressure

T
- o (d:ﬂ:.\s;w) term 5 viu gives e~ porabolic  charactar.

I dlis term is uegliyible ; +Ha eg® s more hyperlolic

Also  ivupertant ju fluids s 4l covbine ity

_2@_-(. V(D‘B: T o
)t

The & fSeret -I:ﬁPes ot ®DES have A'kfecent

numeicad approactes .

e i\ covsider Ha d:fSerent cpproacluag in Ha
next Jectum~s.

:50 J"‘“ need oo numef?.Ca.( solvee ?



.Se,?a_w:k:om a-r V&.I‘:A.bl.o$
Simpli{j;u\j eDe auaalb{:c..(lj cau make a.pplj-'nj nuweercal c\\sor“‘l'[w-s

easier.
Ea 1> Wage e«l'-'-“ 2"_5 - 47‘.9_’11_ = O
0&? o xt

s‘tr:-\j it ende fixes o x =0 and x= L

C - waw speeal \/T‘_F 5 T —-l--euwoq) P = M
P L
Bc.'s U\(—x:o){-_)‘:o = U.Cx:[,){)

assuwme wlx,td = 5[7:)‘?[4:) -doesn'+ Aluajs weor k
plug who PDE (oo

= Y(xd: Asimlxd+ B ecoa(bknx) BRc.-> B~o |

"? U-) ¢ Can(.t)* Deoy( W.t) C«J: c? k=,

od
uix, 4\ = Z_ ( An 3in(w,t) + b, @s(md)) sinlle, x )
L.
ap: 2 j Uy (x) sin( b, z) dx
ul
b =

2 5L Wo (%) o (ke =Y dx
L %

Uolx) tuitia\ dplacewent , Tplx) initial velocity
FPooblew. of solvi~3 POE reduces o e,Va.LU.a.{‘iv\j Aelinile iud-esra.(s

vv.u.me.r{'callj) un less Ue () and Volx) are s:mpte.

O#kvuocs:z, i“'\ ef vw'[‘ &PQraLQ, newst J:sc&*-rza Pb&—,



Exanple: Time - De peudeat Schrbdinger Equation
HAEAY = 34 ;BE’MF,-L)

(-2 0" + VEERD YUy sk 9 4(F,4)
2m o+

- for s:u-.()\:c..'-l-3) set m= ' , r= |

13>
i D Alad) =~ dlx,4) & Vi) (=)
ot o x?

- ?&PQQG\:C. e":'\ - ’4’ MMPL‘X - \4{,"?' F/‘ogﬁ";l;(j &'4-5:'(-7 _I‘L"{ Pw{-‘\cu
2.c. ""P 0 A'* x =% =4 (s &t o
e k3
wor vuc.,l\'za:(:du I ,q,“ A = 1

—e= n= tiwe tudey

lw discretized s‘jsl-eu—‘: 4('(7‘)'£>_\‘ /4‘ n"" 4{(:

3- spetial
- maam’-l-u..u. of i d s -r:xeol (ndex
! " ar:e n - (=)
equivalent to /‘l" =Py :
wlare P s unitary ¥ ()
2 t - -\
H = - a/a'y" * VCK) ¥ ?
-zH t
Fornal s0l2 4o 12_{_‘:"'(' = HY s 1![«,'(‘) = '4[790> e
-“Hat
For £ = at, cpproxinate ¢ = 1 - 2Hat
N+t n
S0 m..:jld use "I’S = (l‘4H4*>4l'&

'otd.’ | -2 Hat S nat uu."]rurj, 20 Pmb&b:l:{s on’t be comserved.



/ué-(—eaof) wse Ca.s lej’s 'coru-\ ‘par Siwt\e A:ﬂc\e_re.ae.e

e.xc-Pressfow
- t
@_‘zHA ~ 1 - ,/z.":HA"l‘ (ZML’ML‘L')
accwres
whicl is  unitery | + Y% 1HAL
on~
é - Hat ';H.}Af ~Hat H Wermbiag
P = e- ’ + = -
N , © e e woe
X PPY- 1
= PoY _ 1~ BiHat gl iHal = 1
,%_,\, | < v ad 1\ - Hat
n4\ Lo
Souozse_'& "‘l’\\ = ) ~ b aH a4t —-{A
|+ o2 H a4
oc WH
Crensuat)H 2 Cinasnadd; = b
1\40'&9(4): ""’\du'aacu\.u\ waatrsiv becartse q..'f 322
x
N+t " el N+
TR MR SO S AT TN BNV o
Ax*
N4t A&\ Nt “
é‘*%’ L‘\';A{S’l"& = ‘?46 "4*( ‘2"(’. 41‘.~)+{4+ V’q‘:’\*l . ‘1&'*(
- 3 J It 3 vy ) R

24«

= -24%t ’4‘34. *(741‘ + Mi-V' T '4 - 74t ﬂf\\‘
2ax? Ax* > 24a

. n+¢ "4t 1+l
= '74% [ = "ésh < (2. < A'XZ \\ - ‘;z_d_gtz)’lp) - ’\L' -\ J
2

2.A% 4t



" 2 . n "
_ -iat i-ﬁ“ s (z4ax Vy+ J2427 )-4& - *5 }

247 4t
ceall
. 2
24V ax®—1 24X -1
_T_'—'- ( \ 2t > () o .
-1 (Z-‘Vzd‘kz—‘l’z-d‘x/ifx -1 o - .
© -1 (oo Va .\ ~1 -
< () -\ ..
* AV, Aot ez 2dx _
T = (24Vi4dx“a2 T’c> \ — o
A
-\ CZ-&VQ_-A’&'Z""':‘{> = o -
o il Comm Vo)
G O -\
-—LV\-('\ - — * ‘_Lb\
aet T 4 T* R
N N L > -1*4"
w4 _
T4 = b

7

aolue v waluown  coaue T ot newt Yo siep



or h ’Ll’ " = b S -
7 b= -T7°%¢"
Solve 'l:or unlinowy mv
LO e 'Fu.uo'l'ibu at next
-l—l.me. &-\-e.?
’4‘ = ’4['8\)
1[’(4-’2)
Hlrg)
Ebuud.orj coualu"l‘iouls IV'-PIJ ’40 =0 = —4'3'.“



