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2 fHEERFENXER (simple transport equation, 55 10 )

B—EKE, BE HE#B&E (cross section) #AHE, HEKFHKE, ZFEMES c WREIEANKE, &
PRERAE « WIIER. REFE—EEEY, A u(xt) RRGREYE ¢ B2 o BERE, BA7
2 (BT, REGE MG RYRIEE BTN, UBE RN HRBCLE (diffusion) ZIEAET, TG
LYz BB L g, RS i e B B MR LB & 2 i 2 DL T R /8
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e 2. HHTHECHERR, BEIREIKAD Z AR IRER R,

(A1) DTN —BBER: B HET A, SRR
REBEEBA?

(A2) BERTFRME ¢ = 0 WIFERENSGUNE 1 Fx, EHE ¢ = 1 B ¢ = 2 FRREN S, 5
5 FRAN R % T 95 e iz Rl O T
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L: SRR RRZ T HRE M.
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3 ZIREEA (vibrating string, 5 11 H)

Fr—EEEEE. TEE RER [ G9FER p 5L, FIATEM ERK. M8 2 fis, £t =0
I, SR ARTHIIREE, DL o B [0, ] AUSREX, TAE ¢ BFRIK A w(x, t) RERHE 4245 (displacement).

R TLIBHAT AT E (AT | kB, T EEE AR - TiRkE. AEZXER R8I,
Fit DABEAE R 3 7 RO GR T EREZAR Y], FIMEE T(x,t) Xomik N (AE), AR T RrER/N (BUE).
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BHERE v = v # v = r) ZFENNE BFEBEESER F = ma BRUKFS HHERES
NEBIZEIFHIRRE, FTlL

BEREIREHE RS FEE /D, B [u.| RANAZR /1 +u2 =~ 1, BE—K, AEx T
HEH, Mt M o R, MHEANER

IHREREE KB X (wave equation), c H5 K 4913452 (wave speed). _EiliEl 5w, AEIE
AR B T IRE DR IR L R S 7R H/ANEG S, ISR — AN RS HER. &
g iEE ERM D FRERET N, FREIFRR M S B,

St 3. BLOKMRETERL TR, WEs T

(B1) 20548 ER LTy (air resistance) #AFRER:, TIRE T EIRE AR, BEIRENEE R IEL, IE
HRIE A r FonkE, B REAZ A Ese

(B2) AIRAEELHY 3 (elastic force) AT R, T M ) EIRE) 5 i AH R, BRHREN(IRE IR L,
IELEHEEA b Ry, WE G RARAHE LR



4 FEECHREEA (diffusion equation, 5 14-15 H)

—RERE TR MmEF LA BRI, HE W L — R, RAEERERAR iy (diffusion).
M JEAE (Fick's law) f541: B &1 =R R /7 R R (BRI, 198 AlGR B IR B AR

EEIEL.
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B u(x,t) FRER ¢ FEAE o« RRIREIRE, W08 3, & 11 v 2 o, REKNEER

M(t) = = M'(t) = .

S—JiE, FERZ] . S wo B oy FIREVE BRBLERRHTE 20 # o WERBREEE #52,

M'(t) =1 xo RIMEZEERE — £ 2 RIHZEERL = ;

Her | RILBIHE 2. K, , GEREER v M5, B2

EERES HEABE P2 (diffusion equation),
e 4. BUKERERLL T RE, 1Eisk TR,
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(I) Ank64aA%4F (initial condition): ¥R BBIKEL u(x, t), FILHEETLE t = to KZIRTKEL, FlA0
u(x,to) = ¢(x)o BHIRHE & TFZAG B EI IR ERABR u(x, to) = o(x) B u,(x, 1) = ¥(x)o

(B) #%af&# (boundary condition): ¥EEHY £ £3% (domain) D, ZEER #£5+ (boundary)
0D kg F—HEH, B RIELIT RE G

(N) #724&# (Neumann condition): 7£ x € 0D F#EE 2% = ¢(x,t) HIfE.
(R) & %#&#F (Robin condition): 7£ x € 9D FH8E 2% + au = ¢(x, t) HIE R,
EEERE (38 25 H)

533 (Hadamard) 7£ 1923 FE3tEHRMD HERIR L @M (well-posed problem), AI5RLL
TZRAFRIREEGT, RIFIERES @2 ) (well-posed), BHIFER T8y (ill-posed):

(E) At (Existence): REH—EREmE RS T EXEFAEE R
(U) "E—M (Uniqueness): #A _ERE0H 2 R HREXEFREEEGRAE, MEMHER.

(S) #&=t (Stability): fmisr 75 TR A0 MR BRI AR e BUR 8 SUB RO MKHERA 1R, A0RAIIA e
By —H5, AR B LR Sth _ ks — R,

5. BEFEHS HER u + yu, = 0,u(z,0) = ¢(x).
(D1) # o(x) = «, SHHT MG HEA IR,
(D2) # o(x) = 1, HHTIRES HTLRAEE.



