1. 3

hERAREEAREEE, FERRA/N
BN BER A KR—EBMED B RE,
R B AR R B EREE
fmi%s /2 (Partial Differential Equa-
tions, PDE), & & @B 2L, ERE
FEERZAEM, RFHZATE—FIRE#
#2%l, PDE %, ERGBMES REET R
B —M, BRIUES BERERES AR
ZHl, BER AR RE B ER R, %
BEMESNESE TR T B LET.
ATCHY B RIFEIR BRI B — L EE AR
, BAFREH BRI RAVHE L, A E L1
R R ERMMMED KRS /TR B
RESAYVE, KIE RN — 2R
EEMR,

I

A
A
A
A

2. Continuum Mathematics

ER—EER 8L, TS R
EEN: &#EE (Continuum) FIEEEL (Dis-
cuete). FMIEREAEY ERIBIF: Bk X (1)
REEEVERE ¢ ARE.

Discrete

Mathematics # M % B ARBMPLIE,
BB, RE. ELEBYEBEEEENEETE,
BEIHRMMRREE X (1), EFE—-REEZE
EEHBH, ¢ = 1,2,.... BBWELE
AX(n) = X(n) — X(n — 1), M&EjESR

_ AX(n)
X(n—1)

3572 Discrete Mathematics,
SEBNEYIARNE, BHEEENE
EZE, MMAFEE X () FERE BT S
1k, t € R BH, & Continuum Mathemat-
icso TERFE R am B LR E S G SE EHE:

cdX(E) o X(E+ AD — X(0)
Xt) = =g = fim, At
o AX(
— A At

BRI BB, & EE LRk
REFZHINE, BER, RIEEFSE. HPHER
ARyFE e BNIRIME X (1) 8K, sE40E
HIEESHES , B CHYE R AR

_ X'

X0 > 0.
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EEER C SRLiEzs., € C BB HEES
FREEERNENS SR (ordinary dif-
ferential equations, ODE):

X'(1)

Hin eSS BB TR,

HERMKRERBED . ErdiRAE
EVRE, EYESEMENMEARE
B, EEAA LR R, (R EEE
MRSMEZMER ¥ = (11, 12), EE—
EOLE (21, 72), R ¢ FIEER

. Xt
U(.Tl,.TQ,t) = \51)1|11>10 |(Q | )7

= CX(t).

X2

T

EE Q BZEMEN—E/NEE, | Q |
REWEE, M X(Q,t) REEDE Q &
NI E. BE u(x, 2o, t) FERE ¢ A
B (v1,x0) T, ALENBLRTIRE—
5 AT DABRAR T o QSR BRI AE — 302 38
K (1, 20) BEE T, B ERERERHR 1L

=)

=
0 t
Ut(xl,@,t) = 7u(xgtx2, )
— lim w(xy, xe, t + At) — u(z, l’g,t)’
At—0 At

B u(ry, me,t) ¥ t BRMD HREM
FE— BRI v, HAE, Wt ¢ 7 o, B

TE, M R L2

ou(xy, xa,t)
o0x,
u(x+ Az, xo, t) —u(wy, T2, 1)
Axy ’
= u B NRMS. R, E—EE TR
M, BETE v AANE(LE v o NRM
vaN

Uy, (X1, o, t) =

= lim
Ax1—0

ou(xy, xa,t)

0o
~ lim u(zy, o+ Axg, t)

Aza—0 ASL’Q
B R —FERM . TR LA—ERBUR
S MBI ERE RS, FEEEFEER—ME
EARNE: RS RT =] LB,
20

ul‘z(l‘17 T, t) =

—u(xy, T2, t)

Pu  Pu DPu
0x13x28t N 6:616158:132 n 8t0x18:1:2
= U‘:Blzvgt'

AR RS S (PDE)
T, CHESHRMANSER. TER
FI B ER LA PDE, 2@ o —
1, ), TOBAFR T — (Bt

u(zy, xg, . ..

AU = Ugygy + Uggzy + -+ -+ Usy e,
(Laplacian operator).
Uz, + AoUgy + -+ + Aplly, + aguy =0
(transport equation),
uy = C?Au
= KAu (heat equation),

v —1hru;=Au
Au=0

(wave equation),

(Schroding equation),

(Laplace equation).



iE& PDE HMEE THAVEE, HERR
FAF IR, WEHEMEGIL R

3. Directional Derivative

WORIATE, — MR w(r, zo) BRI
5 uy, & ou fE zy, WELRE (1,0) ARKE
1t; uy, & u 1 (0,1) HrRrEt, u FE—#
Fmd = (ay,as) BEMEELR directional

derivative:

Dzu(xq, x2)
. u(zy+hay, xo+hay)
= lim
h—0 h

—u(zy,xa)

FATLUE directional derivative #FEiE
(1,0) AMzE hay &, B1E (0,1) HFE has
5

Dzu(x1,x2)

u(zy + hay, x2) — u(x1, 22)

— 1
hl—»mo h
+lim u(x1+hay, o+ ha) —u(z1+hay, x2)

h—0 h

EE—-FEmRE », 2EERN, TR
Az = ha, B

— lim u(zy + hay, x2) — u(zy, x2)

h—0 h
~ lim u(r1+Axy, 22) —u(x1, x2) 4y
Ax1—0 A.Il

= Uz, ($15$2) s a,

s 5

T

(a1,az)

(z1 + hai,z2 + ha2)

(2173 (z1 + hai,x2)

X2

[FIEREY, B Azy = has,

u(z1+hay, zo+has) —u(z1+hay, x2)

lim

h—0 h
. u(zrthay, xotAzs)—u(x1thay, x2)
= lim Qo
Azo—0 A:CQ

:[%ii% Ug, (x1 + hay, x2)] - as

=Ug, (21, 72) - az,

i directional derivative BB RHSHILE
A

Dau(zy, x2)
= AUy, (X1, T2) + AUy, (71, T2).

NR—-EHHEELZHEEEE v = u(x,

Toy..., k) = u(Z), BE uw £ 4@ =
(a1, as,...,a,) B directional derivative
v

Dgu(T)

- alurl( ) + a2y, (f) oot anumn<£§
WREMBHE gradient FF5E:
Vu(Z) = (g, (T), e, (T), - .-

AR

U, (7)),

@-b=aby + ashy + - - + anby,
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BEE directional derivative HFERIEHE AL
Dzu(¥) = Vu(Z) - a.

Directional derivative &—1{#H %A
AREE, RFMBREEEYME, a5 5H
H, BEARREESNAT BREKNTEZS
U= (v1,v0), EEWENERER u(Z,t) =
u(xy, xe, t). WIREFME N ER, RFEEK
TS, HAEER, FEEKIR, FISYNEE

R

d
—u(ﬂ?l + Ult, To + Ugt, f}) =0.

dt
EEANRE (v,1n) BEBEAE
(a1,a2), FRLAERTE ¢ = 0 WER

(x1,22), BEFEZETRAK, UBHIIALIEFER
(x1 + vit, x9 + vot)e EFHRZ directional

derivative, HEI= /&

AUy, + QolUy, + up = 0.
SEMEAREN transport equation. B HIfEE
RE#: MRHEE t =0 FNEEZ

u(zy, x9,0) = f(x1,x2),

B f(ry,20) REHBHKE, WIHME (ini-
tial value) » H FH=X%E

u(xy + vit, xo + vot, t)

=u(x; + v+ 0,29+ vy3-0,0)

= f(xla xQ)'

BEEBE 21 + vt — 21, To + Vot — X9
ST

u(xy, 9, t) = f(xry — v1t, T3 — Vat).

TCEEME L ERERES, RMERRMEEE
RS F—E=H transport equation
K, BEAE {(v1 + vit,xe + vt )} B
RN ESR, AEREZFEMER, ELiA
T characteristic curves, iae— A%
PDE, W hyperbolic PDE Fi7E Ryt
M, H—EESEEME—E PDE, BEER
H A I, fEEE R/ E initial value
f(xy,22). =F1 ODE #fl, RFi#® ODE
HIEREHE T E; T PDE fiRERK
#., Wt PDE Zft ODE kB2 E.

4. Integration

PDE &&#sy, MHbsEARER
(fundanental theorem), HFF#HM: — @K
BRI MR BA S

| rway =5~ = 1@ - fa).

Ktk BEm ¥ e PDE 2LEE, B
W RIS HIR R PDE SARAR T
., Bk EATH, EFHIEIE
# (integration by parts):

y=x

y=a

| 7wy
Fwaw,_, — [ g way.

BMFEE R HEATEM product rule T
EN:OF

= f(y)9(y)

fla=(f9) — 14
EMECHEESHEEHNHE, SHEY %
FHRE, BRMAEEEGERFE—T: LF



THEZEM u(zy, x0) RS wy (1, 20) TE
—fEEE Q BES:

// Uy (l‘la xQ)dl‘ldl‘Qa
Q

B fundamental theorem 5%

2)

B(xg) d
/A( U$1($1,$2) T

e E A EER S R EE D

// Uy, (21, T2)dx1dTs
Q

:/C (u(B(.TQ), «TQ) _u(A<x2>7 xQ))d'r27

Het (A(ra), 22) M (B(22), 72) 2 Q )38
500 ERIEL, B 0Q REHR, dhiR b
WE B RRI A&, outer normal 71(Z)
RE dS(7),

dxq

iy 7

i = (%) = (n1,n9)(7) BEMAE,

RER—, REAENTTLIE HE TR R
d.TQ . nl(:i")
aS@ 1

d.TQ =N (f)dS(f),

11 E RS 2 — (E AR A =7

// Ug, (X1, To)dx1dT

- u(z1, v2)n (T)dS(T).

EEBRMEERE 7 = (Alr),20) B,
(%) < 0 M & = (Blx), o) B,
ni(Z) > 0, BBl [5 TUER [h, Bt
SR T 53 BRI E (7)) M dS (D) 2
1R FIRY. ARIRIRG 2 BRTT LURE F 5 £ 4 22
u = u(@) = ulzy, o, ..., 1), W&
(ny(Z), n2(Z), . . ., nn(T)), T dS(T) B8
R OO WBUNEE, B 7
dS(7) RHBHINEE, BT = (11,72, 72)
[, 00 RHiE, WdS(Z) & 00 W/
o

- (:L‘la l’z) Hﬁa
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o0
ds(%)

xs3

A

€2
BE

///Qum(:p)dxldx
_ / /8 u(@)ny(7)dS(7)

1=1,2,...,m.

A AT LA R —

i(Z) = (u'(2), (D), ..., u™(Z)),
i5]# divergence & fERFHE:
o out o ou?
div 4(Z) = a—xl(x + By (7) + -
ou™
o (@),

HERTTABEEERN divergence theo-

/ / / div 4(2)dx dzsy - - - dzyp
- / /  #(T)dS ().
oN

T4 fundamental theorem FEZHERHEE,
HEREMAEKE integration by parts
HIFHERE: IR ERE o(2), w(Z) BE:

U(Z)=v(Z)Vw(Z)

= (0(Z)wq, (), v(T)we, (T), - .,
V(D) ws,, (L)).
EEAFEA SR
div 4(2) =Vou(Z)-Vw(Z) + v(Z) Aw(Z)

SER SR product rule, HEERT, B
£ divergence theorem FTE (%) FEHE

J] v

_/ /ag an )5 ()
[ )

BB T — IR 5

ow .
00 (#) = V(@) - ()

B w(¥) £ outer normal 7i(¥) B di-
rectional derivative, Fiz\/& integration
by parts FEZHERIHERE, XA Green iden-
tityo

BMEEFF, FIA divergence the-
orem KEH TN EHEMEN PDE. &
E U(T) = (ui(Z), ue(2), us(7)) RFLEE
£ 7 = (21, %, x3) WIPLHE, H divergence

T)dxidxg - - - dy,

T)dxidzy - - - dxpy,

theorem

/ / div @(@)dx1dzsds
Q

- / / A7) - A(7)dS(D)
00
u(Z) - n(2) BIHE u(Z) £ outer normal
(7)) K&, RIEEHTRHER 00 KIHES,
TRAGER 2 T BRG0P A I — flEl S B
T 00 HHERS:

/ / (7) - #(7)dS(7) = 0.
[2)9]



EHEA—EEE Q &AL, RS
A EHEER PDE

div @(Z) =0

&7 divergence HEZHIA R B BIIERH,
T ETRME HES —EiRERIEA PDE,

5. Wave Equation

HMERER —LHERBERE LR
PDE, E—HiEHRNKBNRER, &FEZE
FMRBBRRMEE . BERNAERN?
BRI E R ERHET 5 R, BFRER
BHaR R PDE, BXH Euler HHi, Eu-
ler FERHEENRLE PDE, ERMEAE
H, BEERBEE p(7, ), BE 4(7,t) M
B P, B2 %

p=p(p).

BIE p(p) = p3, & plp) = p° %, ¥
i PDE MEFRFAIZEEFE (Conser-
vation of mass) KEJE<FE (Conserva-
tion of momentum), &% Conservation

ErH—HE% Q NEE

/// p(Z, t)drdxedrs
Q

FERFREIAVEL, FOMEBR 0O fEEAKH
ATERNEE flux:

%/// p(Z, t)dr dxedrs
o
— /8 ! flux dS(7)

of mass:

i 9

i fE inner nor-

£ flux BEE p MEE

mal —71 B3 8E—u - 11 HIRMHE:

HMA SR

d L

£// p(Z, t)dr dxedrs

+// (pu)(z,t) - N(2)dS(Z) =
(Conservation of Mass).

BARS momentum pu;, BRT AR B
flux = —pu; - (0 - 1) 4%, BEWNEEEMAY
fEM, Euler ARERFERHET p(p) & z;
#3 8 p(p)n; A5l L:

d
E// pu;(Z, t)dr drods
Q

+ [ lpwaan @.1) - (@)
o

+p(p(@ 0)ni(@))dS(#) =

i=1,23,

(Conservation of momentum).

FHEER 00 FEorH divergence theo-
rem B Q WRTES, 40

// pi)(Z,t) - 1(7)dS(Z)
_///dw pu(Z, t)dr drodrs.

XHPB Q LR E—EE, MEE Euler /5
2:

pr +div (pu) =0
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(Conservation of Mass),

(pui), + div (pu; - @) + (p(p)),, =0,
1=1,2,3

(Conservation of Momentum).

BMEEIWMAEY Euler 518, —HHEESH
1, HRASEER AR LS, Ba AR
A LLAZESE shock waves, & HMEEIS
—ff PDE #35f# weak solution Ff, F8HY
MEED &,

Euler ¥ PDE ZIERIERY, BEARRRHE
—HEE, #LEBNHRE, ESTHRATH
8% PDE, MR REMTESERE, HEA
BET MBI BIEREELR, BT
Euler 24 H#L (linearization). &E
MEEEFHER, FHENHELT, € =0,
0 = po, BRREEE O, po B linearization ¥
@ M p — po M Taylor expansion, MEF
F R EREAE, 41 Conservation of Mass

0= pt + puiz, + puog,
+pu31‘3 + ulpml + U/meg + U3;0a:3
= pr -+ Polizg, + PoUze, + PoU3Ls,

7£ Conservation of momentum
p(p)z, = 1/ (p0)pa,;
Kt Euler 5 2H) linearization f&
Pt + Potiaz, + Polaw, + Potisz, =0

potir + Cpy, = 0,0 =1,2,3.

EABEMEET —HEENE: BE C:
02 - pl(po)a
FTE/ linearized PDE " LL&HHE

P = c? [pmwl + Prozs + pﬂﬁam]’
iERtE Wave equation, — &5
Uy = C? Zuzm = C?Au,
i=1

u = u(wy, Ta, ..., Ty,t).

;&8 PDE 1 Wave equation, ‘E1E(E
s € | € 1P= £, (&) = 1, #ATTH
fi# traveling wave, MEER C:

w(i@,t) = o(Z- € — Ct).

EFLIE#RA PDE BUALET:

§
t t+1

2. N
uy = C7p
n

Au = Z (fz‘)QSO”’

i=1
Huy, = C*Au.

HATEER, TERTAR o AR € B

AT, Wave equation SL2IBEMHKEE C [

RIHERD,

H—A¥ PDE, W& PDE (hy-
perbolic PDE), BS54 PLR( 7 Y352 1
&, Wave equation & hyperbolic PDE #
HEENE.



6. Heat Equation

FEERMAEE Buler HEE, WEH
% B R A E viscous BITEA, BOE Eu-
ler AREREEE Navier-Stokes Hf2. HR
FEFLHE, Wkt BESE, #HBERE
. & —Ei RS R EAERGTE, heat
equation,

EYENEEBE o 1),
(x1,29,23), BREEE p HHE o« BE
2, heat equation FIRARER Fourier-
Newton Law, ERHEHAE pu NEEZR
7= Vu = (Ug,, Ugy, Uy ) FIEH, S5 Law
HEBRBESERN: EZEE Q, BN
TR R B b2

d "
ﬁ/é/ pu(Z, t)drydredrs

SERHER 0Q EAWNE flux:

/ / fluxdS (7).
oN

Fourier-Newton Law sEfRZ\ZERITAE
Vu = (Ugy, Ugy, Uy, ) FETAAEEZIREL £,
MR EEERR S EEARER, ’Ht £ >
0, lux 2HEEEA 00 W&, & kVu &
outer normal 77 B3 & kVu - 11, Fr AT
=3

r =

d o
%// pu(Z, t)drydxedrs
Q
- / / Vu(Z, ) - 71(2)dS(7),
0N

B divergence theorem £

// puy(Z, t)drydxedrs
Q

R 11
— / / / k div (Vu(Z, t)daidasdrs.
Q

EEFREEE

div (V) = div (tg, , tg,, tg,)

i=1

HHEH heat equation
uy = KAu,

K = % FEfEIEE 2o
Heat equation &—%8 PDE, %% PDE
(parabolic PDE), ##ifl, ©H hyper-
bolic Bl wave equation & B AR
ZH TMA dimension analysis KfgH—
AEENZE, dimension analysis &%
AR [ B = O, A RBUBEK, R
:
v(Z,t) = u(az, Bt)

o, B RIEE#. BE&EHEE

UV = ﬁutu
Vg, = QUg,,
Av = o’Au

BMERZE: R u(7,t) Z2—@ PDE #
i, WEEH o, 8 BLARTERER, Feest
v(7,t) W7 B EXALE:

a = (3, wave equation;

a? = 3, heat equation.

% wave equation K&, Z2f 7 Mk
 t DR—RELHE, (hAE2E, fTLER
fERFEEAR £ = constant B, EM L
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giETEm traveling wave K, BEIR R
i, ¥ heat equation ZRER, BIZHYIF

= constant T . EHR

<

T

(Tm0) tym] B, B fFIek B AT A AR 4
EET DUEE A,

H AT DAHEH heat equation fRRYYGIE MR
ANAHMHEEE, wave equation REREE
Ko BRI 3o

7. Laplace Equation

Wave equation 1 heat equation &
REJZER, (BEFIRE T #E, B2 TR HS
BRI, u(dt) = u(?), FHE Laplace
equation

Au =0,

Zuwm(f) =0.
i=1

H 7 e, =R HMEMEEE, Laplace
JUREREERN PDE,
Laplace equation BFF%HBHE, MR
uw(@) ZEE, HE o + 7)), ulad),
u(AZ), A: orthogonal matrix, tH#Z
o MR —EEER, EREE, WRAHED,
e EER,

Laplace equation ZHEE 712 (ellip-
tic PDE) By#ifl, B0 wave equation K
heat equation BB, (E—i% PDE £8
A —EHERE, S AT Z M e, &M
PEEBMER— T, ROMEERLEHR,
WM az? + bx + c = 0, BRLHTIEER, ##

equation

2
—b+ Vb? — 4dac
Tr =
2a ’

RERE. AREHE—(E ODE,
y'+y=0,

HOPE 78 G WA (B IS AN feef, EA4AR1E initial
value, y(0) = 3, ¥'(0) = 7 FHEMGEIRE
VIR y(t) = 3cost + Tsint. BERAH
EEMME initial value, BBFERLHE HEES 2 HYHE
y(t) = acost + bsint, a F b A LLR(E
HH,

WRERE PDE, %%& heat equation,
FE—(EEER Q:

uy = KAu, (PDE)
xeQd, t>0.

fi# heat equation FtEBEHLETLE Q, veQ), #F
e, t >0, BE u(Z,t) B RERNS
B, RMBEAE: RAENEE u(x,0), B



RAEEF 00 BRI SGRANA, BRAERIREE
1 ODE X

U(l‘, O) = UO(ZL')
HAEE ODE Hf initial value =H#, £
PDE Kf initial value wug(x) 2 ERIEK
B BFRMTHIERE T, — A MR ERY
et —(ER1ES e E I :

u(Z,t) = uy (7, 1), Zed,

(initial value)

t>0, (Dirichlet boundary condition),
S—{ERBUE BRI BT & RAG ER:
(%) = us(Z, 1),

t >0,

Vu(Z,t) -
Zedsd,

(Neumann boundary condition).

JEMME boundary condition, REEE—{H,
HERMNEZ RS EEE? aER, &
LERFH AN initial value A1 boundary con-
dition BNEFHERZUBPERER?
AP TMEEL#E? Hadamard H=1E
well-posed f6&ff: B#E, existence, JHZ—
fE##, uniqueness, B HNERMEFE N Eh#E D
HiEM g, stability, Heat equation
DL BRI 2 well-posed B, FA3R
ERE uniqueness —%, EENHEEES
%, energy method, Uniqueness 2 Z &
MR wy 1 ouy =, HE v =u; —uy &
=%, &M %E Dirichlet boundary con-
dition, RE u; M uy FEHEFK initial
value #1 boundary condition, u = u; —us
T2

up = KAu, e, t > 0(PDE)

fRiss 13
w(Z,0) =0, ZeQ) (initial value)

W@ t) =0, TedQ, t>0,

(Dirichlet boundary condition).
Energy method & PDE LA u FHES:

allf
= ///K (uAu) (7, t)dxdrodrs.

A Green identity 5

il[l

= _/é/K (Vu - Vu)(Z, t)dx drodrs

(2, t)dx dxodrs

d.ﬁlfldl’zdﬂfg

+ / / K (uVu)(Z,t) - n(£)dS ()

<//BQ (WVu)(Z, 1) - 7(2)dS(T)

i Direchlet boundary condition, &
InEEMAE energy inequality

il

ﬁ%ﬂ‘ﬁff’aﬁﬁﬁﬁ

Iy
<J[[p

H initial value u(Z,0) = 0, BAEHEE
TEVREES JE%‘F,%E’J Kz

///

d.ﬁl‘ldl’gdl’g < 0.

(Z, t)dr1dxedrs

(Z,0)dz drodxs,

t>0,

(Z,t)drydxedrs =0, t>0.
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FHIHEEH uniqueness u(Z,t) = 0,

BLE heat equation Ot initial
value & boundary condition HiEER heat
equation FIFIEERIE (initial-boundary
value problem), Mz T & A&
well-posed HHJ uniqueness, AT F A%

& wave equation:
Ut = C2AU, fGQ,t > O(PDE)

H A SRR B I RAIR PSS uy, initial value
TEARE:

e, (initial value),

Boundary condition A LAZ Dirich-
let B( Neumann (B(HME M), E
#J initial-boundary value problem ;&
well-posed, E 4 uniqueness [F# A LA
energy method R, @ heat equa-
tion 1FIALAE, EERELE PDE L v,
(FE uv) HRESH, T E] energy identity

2 2 9
Q
2 2 2
=[] G oy,
Q

FEETLIHE—F. £/ Laplace equation,

Au = 0, ze), (PDE),

WFE(E PDE a2 E ¢, KNI

initial value, R boundary condition,

M#R boundary value problem, —{4&
Y EE: Dirichlet boundary condition
1 Neumann boundary condition B &
7%, Dirichlet boundary condition #5
ME—@9#%, M Neumann boundary condi-
tion ENEHGMES L EME, MESE|E. TM
FREMENEER, TR (7, t) BRE,
HOEE

(Vu-7)(7) = f(7),
T € o
(Neumann boundary condition),
e EER 00 BPWIRER f(7). HRP

Laplace equation seifiiti &%, FERF M
BRSO, KIESR 0Q B HBETRERE

/ / F(#)dS(@) = 0.
oN

#uaEEsR, A Compatibility condition
FHARAL, 3218 boundary value problem
fEMEME, ETERY compatibility condition
WA PLA divergence theorem ZREEHA:

0= /// Audzidrodrs
Q

= /é/ div (Vu)dz,dzedas

BT compatiblity condition, Laplace
equation HJ boundary value problem B



HARBIIAZE well-posed B, HMEEZT]
MR v 2E#E, v + constant tHFEEHE
PDE #1 Neumann boundary condition,
Witk v + constant t2##, ¥ PDE €L
u FHES, B2 energy method, EFRIEL
2R 3 B i ) 22 2 1 o B, S W] DA —
A, WA LAA energy method 85 Laplace
equation, fI_E Dirichlet boundary condi-
tion f#HY uniquenesso

PAEREFE® uniqueness, R exis-
tence A BNE, HIEEHMA: #
HITRENE, WAER, BRE, FHEAME,

8. Schrodinger Equation

B8N PDE, RILIERERETT
—HERBRROERERE, HFHEEES, B
DR s E B M HREY . X1, WA RFTEE
Ei) PDE #2AIMIEFH#ZHIKN, #%
R EEHELEERRRETERN THZ
&, AR EPRANYEE, WEE, R
&, RBMESE, BE T —HERGENE
#) PDE, #% 4% L) PDE ZEHKH,
#2FNEMER Schrodinger equation &H
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