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SEEEL->TVS. TEFLV] KHLT #8771
EFRIN B, [EFV] CUTHELEZ 0D 5. [#4
77— dPRVBERESE B TE3HOFRT
HETEIChDYRTVY ZHREThIEREEE
ERIESH B EBBT LS TET, TORBOHLHK
ELUTHRODIRENE [#H] 50 TH3. [££27
r—] OHELTIE, CH. w174 v [HBER
ARl BHRENTH 2 (BEXR D). bbBA, [
Ful L T4A27r—] BEGCXHMIHEDIFTIIE
V. 1TV, ZhS50hichk 30 THS.

2. H{bPERRERR

EOFEEE TR T2 DREMFENA A=X LK
LBDTHAHH1, HEBOERE [HE] §65H=X
AICDNTIE, HACEHITIREEE 3% X 72 b T, —BYiE
FEOUrRVEZBOTERLEHIEE S, 408
RBEDLIICLTEA DHBICHELTIT Db L
SHO O, ThsoBBOTEMNEBRNEE T LD
LRBERBONIC L TERINZ O EN S HENSH
3. ZOZOOMBERFECERELTWEY, 20—k
DREF I b EE - THFRBEBNICRRINE 0D
bRicizndiin. LAZN SO MMl Kh
WDTHB.

3. R. Thom QEFI - .
H2EY I E 2T AT NVDOIOREILDNTELTH
&9 Az NOBOWNBBEEZS L, ETRBITS
REIHE - (LEOEMCR S ELERIERTHE LE
ZBLEMTEES. Lkd-T, ToRKKBITS MR
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FTROLL—DOMSHFBRCI - TREZINB EEZDS
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oW HERIL, BLTTNTOHENEYE OBERE
ERAEEET IS EROEISBERETHEH, C
oFiENT, YE - LN, L ITBRETERE
=—FERE, 2EETII, HIEALOMIHERT
55 2RICINTES. COBRARBRBTEHEL
FEThiE, chidsRkboBsERysbb A
BEZ(LAFIAN YRATFA)]THS. SHERVS
WARERETEOTHEY, KANEHRCIBEL
HODT, $E—2o0SRKE LTEELTELS. C
OEBEE M LB MO LONERIIEL B 5D
COEIBHNERETRTEZ, ThoORTHREE
EM) THobT. EM)ZERREORS FVEFT
5. HxwpsE D LELLiCT S KAt oL

& D DEADHEICHLUTEIRB~ X 5 BH¥RE

Misxehid, BEf

F.: D—>%(M)
DEHFING. BEEr T &#HCLiCTS. &40
Bt i LTCD &I REREELNE, 2KRELT
—2DER ' ' ‘

F: DXT—>%M)
NTxB. (r,0)eDxXT LT Flz, )eZ(M) %,
ZOEH - PRICBIENERETIOTHS. BRE
Lidic, 5—20EH G 2ROL T LTERYT
3. Bol t KBYAHER z OREREEEHLLEL
BT EMTED LR, COXHLT, TOAT
O T&LZER (=RMNE)] ThH 5 F(x,t) DT b
5723, COT VI 4% Gz, t) LE;LLZ
Litt s PED270B®RE=0DEFEDHICLT [RH
EFNn] LFES.

4, Thom DIRH

TREEFNV] CE->THEYDOREBBER A 27 7 —
AhbdThs. VOB BOTHEOBALED
FMEERBEC > TV EEA, TORLEDOIK > cEH
12, BERNEIORELSREAVHEBOEATSH S,
REED REREILIRY, HIBEOHETHERT I LN
5 ETHHS. TRFEEFV] KRR, REOKHE
BRI, FOERBIEER F B#KETH BiICh
hhbod, ZORKCBIIRELHOLHIER G 2

AEBEUZIE TV B X DB ATHS. HcOJOREIK
%, BEOBNICL-T, BOo—2>—2KHLT F R
DUBDORE-1-b0THSE. LrLENBS, HARKE
UABRICINE F B8P UL3D2BE-THTH, £h
ICXIST % G OREREHNIC, ks UTHUERE
TRONIRSILD. #4277 —~E LTHWA L T
BEOR, COXIUBEOREEED -REEF NV
TH5.

BEff F 20A0ALEBHIELOOEELSLE, £
hosd 3 G oRdEkEo/ 2~ vHBEME. &
3 F TLICRNHEOEHNRERE b-T5b
ODEHETS. bbb, HIHED F BH-T, £
NAELUBHLI-bD F+AF 2#2 5L, AF +45
MAEghiE, 0k 4F TH->Td F+4F ot
595 G iibeo FicHisgdsb0 L 4KkE UTH
U MeEofilktk] 2Ho0TH5.

[R#=FV] RBNTRBHNSIREL T 5 4
h=Xn (=FFIE) L UTHEREZELLY, CO
hbhoic M LORFY v VEHAEZ BT EHTE
3. TOEACBYARBRIEFY Yy VEBNCT B &
31 M DAL ->TREZINZ EEXZZDTH 5.
C(M) 2 M LORFY v VEMD O RBEALT
3& [R#eFV] ERILKSICLTER

P: DX T—>C=(M) '
BEZBLENTES. COBROCEER #HEeTN]
LTRSS T b7 X OREGESEICHIET 5 DIREAD
BOREGREEHTH 5. BERERCBVT, Bhsio
REGUEB D2 — v 2FANBC LICE-T, FHHED
REWEZ SO XS G ORERED/*F -~ LT,
WS DODLDEANISNE —~ v ZH T EMNTES. T
D> BROMHL [HX 7] 2 ->TH T VOEOMBA

YT ALINAE T r—EBRT A LNTESD

Ths (BEXR 2)BK). LrLEHHS, Thom 0*
FCS, ERMRTEEZORIRTOEVSEABS -
7z, Fi, AE, SORERMOLOEAICEINTH
5REBDTH-> TRENBERIZFTREHINI L
BEVENEWHIHAGHSZ. chicdLTh >—5H
BRATHEGFCEDASOIEF VERBRT 5T &8
AETHEOT, THIEONTRRBC EICT 3.
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5. {27%R] (conservation law)

T OEEL x=(x1, 22, x3), FHIOEEL ¢t TR
bY. HEYHABERRLAHELTVEET B, HHO
HEAE u EELC LTS u BEMEBROMEET
3. THDbDL, u=ulx,t). ZOHEOEENTOIH
hl % J=(N(x,t), Jx,¢), Jax,1) TEDT. (x,2)
A0 Nz 0) 3, A x KBIBEE ¢ 1KB1T 3
M#hl #55bT3RTO X2 F vTH5. 2 R
DHOBRMNLD SHIMER D 2E2 5. BHick
33 D ROWHEOKRERR

Sbu(x, t)dzidzedzs
THEZoNZ. ZOEBY MY 53R
=)

S J(x, £)on(z, )ds

9D
THEZoh3. 2ZT gz, t) 12 0D oM ¥ o BfL

BEER7 b vThH B JBRHLHTHNIE, ZOHS
BA =7 20ARICE-T D LOBES

SDdiv J(z, 8)dzid z2d zs

KELYV. BAEESYEOREOENMEZCE LV,
FHER

—a-S u(x, t)dz1dx2d x3
dtp

+S div J(z, )dz1d z2d 23=0
D

ﬁﬁﬁ#é.C@fﬁﬁﬁﬁﬁl)ﬁfhﬁ%mﬁﬁo
THRUT 205, BALESEZLDOEVIHEA

%4L0+&vﬂmﬁ=0

BREAETRTOECENTHIENE. COFER
RBALYEBZOHEBRAOREE/KEST 2L
HBKRTHHOREZD Ob LTV 3D TRERM LI
NTH3. ChiRBEAETRTOHARRRICHTHRE
ZEERHEXNTHS. '

6. 1XTEDOEREY

FERORTH 1 RLOEEOREMICODVTEAX
3. WhoOBK J(z. ) B, (z.2) BT3B TH3
», gEAREREEINL, (z.0) KRBT 3YHEOR

B ou(z,t) iITELTOWEb0EEZITHLINTHA
5. TZT, Jid uw FOoBEBICE-THWBEFEL
£9. J ofEid, (x:8) KB} 3 u OFEIZT TR D,
(z,t) LOBRI, u ZHENELTNEHDEEZIZD
Ths ANTETE, H3HE f: R-R 8hH-7T,

J(z, t)=f(u(x, 1))
ENWS>TNBEETEDTHE. COLEHIUBAICDONT
RENEZF &L BT L div f(#)=(0/0x)f(u) THSHh
5,

9 iz, )+ Flu(z, £))=0 (1)

a¢ 0x

EOSHERICK S, ZoFBRAIARBEROMSZE
frend,

ou u_
5;(.1:, £)+a(u)—=0 (2)

L1585, 2L a(w)=f'(u) &B VI CDOFOHE
RHRPHRE (quasi-linear) EIHIN T 3. % Tuid
HopOEMNFEURADORE, fMBZOYHEOBHRETH
5 & UTHEBEREFVERBRT 3. « BEYRILERE
b-oTwaEThiE, ZoWlBRTOBEHOKRE &%
REbDTHE. LihioT f & u ORI MBS
TiR7EL, RloX5KB-TnEELThHEMLLIR
1A AN

B1

ROLH>REEZZRT 5. EOEH ¢ BEELT,
a'(u)=f"(u)2e>0 (3)

DROID. KE (3) OHLTHER (2) @pa—v
—-MEEEILS. a-Y—lELVOIDR, H3BH
¢: R—-R BHEXohickE, TZOBEBEEEET S
KSR u ZRDBBETHS. 2D (2)%H1-F
BB%k u(z,2) T, u(z,0)=¢(z) £752 b O ZKDH B[
BTtHrs (K2).
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P ¢: R—>B L LTHHOOEERE S AL
LThd, HBEX (2) Ou 34T LLHEHIEH0
ELTELNGEREBSIEL. LhLENS, MEOK
BiR-TEZI NS L LTRATUHUED ST
T TH, BAL-bODEROH 2K THNIZT

B3

Kb THS. bhbhiduicd LT M ohisR
B 2WATC IR LED. 1595 IR |
ERRDESBEKTHS. -t FEAICITH 5D
Do BHEE H B8H5-T, » i3 H KB TREST
555, HoZ20Micxt LT, ZOHMIHLD » ©
BEOSEELTEDSLTHS (M3).

RIT, REGEHO D 5088 u BHBRER(2)2HTE
VI LOEREHSHICLTEMRFRITE S,
wﬁ%ﬁmﬁﬁéﬁéb?t%ifwtmfééba
BEERTHA LI bDOMBeA L LIEELTEE S
38D THNT L. Lo - THEBEE (distribu-
tion) DEHKTHER (2) 2477, FTHOBLEER
t>0 Qi V787 P IEYR— 2 OEROUD S
PIEFR B x(x,2) LT

S (u%f—+ f(u)%)dxdt-—:o

EUEBBDTHHLELTERL TH L. TRHOHIER
] UhELR0EReic LT, COEKTHE
ICIEBENICEERD2DODORMEHIT T & EHH
Hicts 5.
1) Bx(0,00)—H, §1abbizw 5 ik
THER (2) 2HF.
2) HEBWOWTRMAE t 2L -T (r(e). ) LBAE
BERLEES
gz,t)=f(ux)~f(uz)
de’

Ur—uz

(4)

AT, U w, uz BERER (7). 8) ICEBT B

FlS X OEMDSO « OERETS 3.
UEDL > CROESREED 5. SR) % R Lok
B/t C B ¢: R—R Ou$%ME T 5. 2HD

up
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153 & HIEPIHED O R T 2035 BREEICE LT
KA R T 5D THB. TO*AA=XLILDNT
SUBRHLTEC . FIfE ¢ LLTR4DKS7,
SPEROBEEEEZLS. FRRX (2) KdlT %
PSR S FIIN S z-t-u EAOHRMERI N
3. bhbhOBEE& I, (20,0, u) %l 5 EBERH
Bide 252 —-2L0T

x=xo+a(uo)t, t=t, u=uo

B5

LEREhZERTHS (K5). 2LT, ¥IHE ¢ »
SHRTABIVLGEDZ 57 7 LDAE (20,0, ¢(x0)) %
WA EBEERICR - TET LT &S T &5
bhT3 (K6). u OERIEL TZ DEDETT S
FEED a(u) TEZONEDTHS. HTHobbhs
£33, T3 ULTHEFUTIT» RZA ==V 7L
T OB TRHVBLLNLS. BHEB 1757
ZEHE (4) £2HTI5CRB8 DL S ICEEREYD
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8. BREMIBEFN
ERBEOERORIOR 9 ZBHBH TS E, ThM
HRTAZA Lo 7B LT (=229 2 vDHRA] %
HRELIE EORBIKEBEUL TV B Z LiLgd2L (B
EXR 3)BH). KK, vIE BN LE, £
HIIGLT BRxT kto#H=rwv
F: Rx T—>C=(R)

EMRTLCEMNTET, Lrd, CoBeEFriC (=
729 = VORK] EBR U OMBRC—HT 50T
5. (z,t) iILHBITFoNTO I Flz,2) i3 R L
ORI TH 5, COMROEER/NCTEX 1A%
u ETBE u i (z,0) OBEENS. chE wz,t)
LB L, Zhbs [0 oI RERME] 26 Diic—
HT30CH5 BEITIC F OREBEKMICELT
BL.

Flz, t)(u)= ~S:a’(u)¢(x —a(u)t)du

+u-a(u)—~f(ﬁ).

8. mE‘toHEX

AT OREICHTEHBRELTE DI 53—
EDLS. AT OIMIERITTEERETTIE SRR,
RERLTLTEOTHSS. RBEOCTHICBVTRIO
REC BT ZEABETSH 2 O THRE LTRHESHEX

x =9
x3 . x3
A

z
X3 X2
X x
10
BUTAHR EREZS.

O HRE S 13 B othoBARET DL
S?={rc R?| z12+ z22 + 252 =1}
ELES. z % SEo—HELicEE x iCETAE
R PNVERIZ, xRN PAEBELIEEICTE
BN DO BN PVERTHS (K 10). R
HS? ok b: SR oL T, ARNRI b
Vb 2RDXkHICEHTZ. SP0HE z KHLT, z K

B 1
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BUYBAE~NZ bvDS BT, BKO OFERICERLLT
WALDT, EXNLORZ PvOHEICET S 6 DE
CFICHI bR P vAERIEIRE. ZOXT P vk
Phe &<, ~7 K P I3 S OKADE 2 IT
MUTE~RZ P Pb. 2853 ¥2ERTHS (K1),
REGMOIICE T [ BB —HYE] ONENSH
B EiIElAohTn5. M b: SR 20k
SHHABICHIBELTHEHDOLELED. & REHET
—1 2L0HEYBT +1 2EB3K53EKTHS. f
2(1) iKBF B3 ERELLSIE f(u)>e>0 L2560
93 kR flu)=(12 2Lhid k. BREL
OEAHBRERD L SICHZLS.

g—"+ <V f(u), Pb> =0 (5)

Rl <, > R VvOREZSHLDT. COK
BROEKII « OHZE(LER, YHEOWIOD b O
FHOE % b OARORE I THIELLRICELNE
WHIT LTH 5. _

ZOFBAICH LT, #I#HiE ¢: S>>R % 12-1
CEBWTHEERTRT LI CEHYBME0 TR0 b7 b
TERELRD, HYBMHETR/NEBZESRb0%EE
zZ5. '

HER(5) RRELOFERTH 508, KOX 510
BEBREZRECT T ERE - THER(2) Dk (family)
EEZRLDTHBENSTEBAONTVES (BEX
"R 4).

N7 r VO ORSHSRIIERE LT TR 1K
T3, FREO (el & TRl 2E0BNT 4w
Hr—Ritk] OXSICEELAERT Z0THS. TO
CAFBIERICELY, COEBOLTHERLEX
pihuE (2) ORI EDTHB. Lizdi-THICE
NIHETHERAR CEBTET, Ssicchics
LT T#e7v] 2HBRTITLENTES.

(V—HkﬁnnﬁmmxT—»yxRxgzzyﬂb
refe) & M@l O AETRAERIIBE LD T
BECEETHhIEHET Vv

S2x T—>C=(R) B

BELNE. COETFTNMC IR vORE] 28
Bt (756 5B RERIE ] 2 6 OM0BLNE0
TH5.

& 12

N
S

COTS

.S

(31}

PUE ¢ I LTHER (5) 2RI b aHEICE
WTREESSHE L, REfGO oK 5 EE3KI20
LI, BhrbhTVOBOEOBAD L S ILEEE
RT520TH5. Ldd, CORIETHRINS X
IRHETNIC IR 2 vOBRK] ZBALED
K—BLTED, TOREREIRCOBET VO [HZ£
RMo7HEE] KE-THWBEDTHD. SLKTOHE
REBRIBYHENOTRTH S b, ¥ f, vIESD
LSV ER > T THERMICH CEREOA 2 X b o
TEERTADOTHS. DT EREMOREICENT
RHEBERICE T ZBEOEOPERENS - T EHN
kA UTRBREERERETES &V S BERLH
ALTVWEDTHB.
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