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%.(2)3XFIEI R, B R A0 o B CH AR S 5
SRR TR, R ARSI TE.

PrBEFH I T S M TR B, HFERES
SRR, R v RRERI/M LS, TR v IR

*u *u %y %
—_9-55_2"'_'“2( oz + y* + oz% )’(ﬁtp a>0) (3)

X o BEFESUPRARER. X, S948T
hia e RER (B 35, '€ iR BEAL TS Bl i [ T S 28
2
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A DARIE, X4 g(@) RELLEEET, u(r,0) 7£ R A
r<1 b5, 7R PN, B R SIS s 2.

#OFE E, BRIATERS u RS BN R
SFR. BRESH x+iy MRNTEER XL (3R
R)s EUE, AT DR H & AR fEOR T8 T b A b B2 3
. B, fT LR &R R L, SHIT SRR,
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A u(x(o,7),y(0,7)) Rt b iw(z(C)) L E, K
WRT (o, T)WRFEMA. Frol, FmE ke E e et
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XAAFEGEE , H B S Q.,, K LIRIEN S, TIREN
Se. XH 0<t,<t°, IR u HREF TR
2%y _a2<92u %y 92u>= 0,
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HTFMER R, WHEELKNRERE. UAFH
A, x)MF R, XFE 0<x<l, 0<t<T
PAES HEMMBIN R L), HRKREGR/ME)
TR X T R R il B B R, BT BB R IR R
MEXHR R, HEFIEWASEFR LRNEAB1].
PR R B, WAETIE A — . B —4]
148 ) RS, 20 B9 S R R A, K L 2= 70 56 TR I i T
B A, HTE R R EMR/MEIRE, rLIEAR
5 N3, BPAR A —

%) S RBYIIE SR, RS T 1R AR (8 TR R )
B R RREME—, IR B 2 AR X — &, M — I A
RETRFE, WLL3].
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364 Sy 17 AR g 0 5 AR T L, A AR AE TR A
MMk BkAh, AR SRR K07 AT I, I AT SR A BR
B5 S (B ZOoR B M REOERUME SR, ]
HO 78 Bl R AU/ N 5 SX RS AR T R AR R B R SR IR
7, T L X A T S P A2 iR ] R Oy 3 RE B RE AR 1) L

it A S R V) R, AR AR LA TE ELME — (BRI AR
it 58 MR SR A B SR . B Bt 4 30 T AR

% + J*u
ox* = oy?

VERIERE AR , KA ih A4 R

w(x,0)=0,

=0

-g—;(a;,O) =—7—:k—sin nw,
B B — R
©(x,Yy) =-E,}+—1sin n@ sh ny.
k>0 I, % n—coBf i 5% a6 T 5 (AT Y > 084
Bl x =, 4kt 1, % koo B THE 51U, EE

(%,Y) AT oo, BT DRI AL H KB TR KM
X—RKEE, RATBEEEE. ANERA S FH
o i ) RBLDA S R SE W LRI AR A T S AL HE
SCig R R I BB CH ' o B DR ) 5 g S A 3 RE )
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7 HERHBS ARNSETIR

TEX BN REF R OMBFTRER ., BBERT
LM RN SRS — RS

FERBREWE TN, HTRICS  FHx=(x1,%0,
X)FEMEE., Ha= (ay,a3,-,0,) FE SRR, Kb
@y o0, SPARSURRL |a] = @+ -+, 8 Dy =
D" =DyD3---Dy . MRS HFEH—BREERE

Lu= D} A, (xYDu=f, (71)

je]l<p

A S BRTHLEIal<p B—U a fEH, Au(x3 2 x 1)
WEMEELw BRABE, f RO, XpHRw
7K 1 R S0 3 HOR R B B m B, XA D7 BRRR AR O m B

B9 , T
L= 3 A,(x)D* (72)

| jsp

PR m B R R EF . X 3 AR B x= (X000
X.)s BEMMNBAE E= (&, ,E), ik E =& & -
Ear » BAFR

op(x,8) = 2> A (x)&" (73)

NES LER. FLLE, ERHRT Lymbs
LOSRIERIA R D, BUR & ME R, B~ E KM
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ol g, b o R W T AR R UL, B R 0, = 52 -~ &8 R
A ARRE, LEEE By x,., HESEZERRH
Xyt sXuoy, EfFREEL+ -+ &1 &; (ﬁﬁ a=1). #
2T EREMRE &+ + &0 1,157@/\' &

“HHFENEARTERRAE. XA, |
G B AR B 3, BATE( Xy, -, X, ) 0 BAEEL
W B 5 7%

@* 2
Lt = 34,6 s + D) g+ o= (74)

AR
op = 28 (X)EE, (75)

MR —m (FH— KRR R):

(1) o, ZIEE (BAE), BHBNELA(BZEX
) EMEEE, AR R E =

(ii) o, FIEEMHFSE (+,+,-) (-, —,
ey ), IR BRAEE A (BUR R ) D9 W i BY iy, g 7Y
REHFHE.

(iii) o, H—AMHHLERET, ERFHEERS, Ry
PR (B XK O i By, L R 2.

(iv) WNERTE— KR AR SR 4y O RE R XU AR &Y 11,
NIRRT ARG R 2Ry, T 7E R M O R
YRR, RXMTERANRESREAN. RN HTE

45 B A8 A (F. Tricomi) 72 .
. 22
Y 9;‘2+ 9;: ~0. (76)

EIE P EEFE R, T4 F 20U B Xk
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#r 2 (A.Busemann) 5 T2

U % *u ou ou

PN AL Vo 2 _ - _
(1 w)9a:2 Zmy9m9y+(1 y)ayz 29;535— 2 Sy—o'

(77)
CERMGRANMHRR, AR, XHAK
SN EPHMERENNE .

KT —ITRIEER, ERUERTZE _HH
A FEIS, IPBEHET RIS 5. ESHIELE
ijE:

1. #HE A 42

"R RO RS, S YR, B(T3)E
H—EXBEAIRANERE R FEHRRE, =fhH
M RRER DAY, DIKFI e Hm MW E, RATHEF M
B R FM w0 =0 BFRAE B R

L =M, (78)
He A B, TENEDE.

(1) BT — BB FEF A <Ay <o <A, < B (A,
PR FHEEE B A ), SFRBKATEENER FE L
figu = 0; UHNREIFFIEER, HEA R RA-LM T 0

(ii) #F Lu=0 5 XK PR HRB R A LEu =
0,ARK Lu=Ff Wk F BRI EEME—M, % Lu=0 §5F
KK F 5 B BAEA R ME— B, IR ER FBAE MK
LHTLXHERE o.(x), 8 Lu=f AHR(RERTRE—
) FEEIER

jaf(cv)qv,-(w)dw 0, (79
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XERBHESFEHFE RERR AR £
L0 u B om TR R, fHR m uRERNSIN &,
A ()R mxm &, BAEAE—Ad m IR,
mAKRMAFW S EA. Xh, BEAJLDEXENEHR
A

o1, 6) = 3 A€ (80)

Ho(x, )y MECREMxmET. MEXN—Y EF
(0,+-,0),0,(x,E) AL RILE, FREAMKIHEE D,
X TF— R R R AR AN S, TR —
101 ey R S 4, B B BT HirE (Lopatsinski) 45,
BTN A BE, iR RTRAL.

WA PEMSRE LR MHERBEE T . mRRER
B I kerL & Lu = Off iy AL £k P 22 18] , cokerL
B35 (79)h @ (x)ry i 424 . ker L A1 coker L fiy 4k
¥ (B PR%L) dimker L —dimcoker FR R H ¥ L
wFE kR (Index L), p[# 1y (M. F. Atiyah) fi1# (L.
Singer){E8i T Index LE—AH$MAZE R, HREGHE

PR T A — B RISFIE, BB 8 ST R
Yaig s & T f1 AuCo) BB b, KRBTy,
2 f AL O)RITHKA K Gek C), BAEMF
wgT C~. BAE B RE RS HE T, LLFRR Ty
BEZHLZ.HRAIVEHEET.

2. WAL



L oa,, &8 HEreg kA,

o "G 2w o, ou
-%72:-— 2, (I”Wi*iéw{ 9(17; 'r@ouo'i‘f (8].)

i,j=1

KT (81) By WIs (1 ) A B Fh i (E [0l 28, R EAF
FEPEFAME—VEAR AR SE B IER] . (81 R
YR . WITH S 2 WG] R, ERIGETER
H T 2 — RE B PR, A 2, R gE VD BT TR S B0y 2K
L.

A B AR B n] DY w8 s M . T
HRE(71), KERo(EOTTH(TI)IEXL . MBRFE—
AEFHER T,

or(x, &+ At) =0 (82)
YT & KT M REEM, IRFFERE NN ehBIA;
HRMIE E#0, INFEXT M RFERHATLER, MR
KRB RN BABIR . X T RE X i B 7 FE A
BB, MBENEREEEENIY. ET
BRFEWBERHEYN (PAFERB MBI FE, Hy)
MERBBETFEZM, BREERES. RITC&mE,
X F mBy s IR, AR mAS IR E T R R PTG
{H ) B REE R, AMARTHELIRIMBE . 2EEH4H
E R, WA S A {EL ]
R EE, AT BFoe Ut B Rl o — R HEE
X G AR — Wy J7 BE4H L, AR M X FR I b 4 , B BT TE R
—99—‘;——+§Air9—~+5u=f, (83)

A A BXWFREE, B Z{EEWK. #¥YVEBEPFELEER
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5, I R F (3. C. Maxwell) 572 pkdiz 3507 148
FL A LLVENRHRIEE . X FR AT DI EARE , K
WEN R, Pl EN R BRI R WM. HEEE
REELIE — AR — B Ul 4

3. dhR 4L

ZEr iR I R — R E R

u

-§E-=Au, (84)

Hb AR MRERE -, HardhE s h
BB EESEHE. YARSHHRBE LR, FR
BEAFE. AN TR TEA. LEFH
L. WYB TR DAL EERRY (ol
Eb BT M S ECAR BR B R A R B AR R, R, A
ik A I3 4 288 05 A8 SR i W B A 5

MR GTE, LIRS EHFNE. ke
b Iml . KRR K AR PR R B ] , B LAFE VK A /K B 45 G
XBEP A RORECARE, BAEGC, x)TFE EKRKE S
RERFER, TEX—0RL LR E N 0°C, {H M2
FCHR (45 KBSy IR bk ), JE B T PR 72 2R B L 5 BB 454
X TR, EFREFMIIE. HE, X THAAEAA
HRE, WAFHAEN A E DR R . WK . %
WL RS EE RS,

4. BRAHR 42

FPEAXFR(T6) RN ENREX Bk CA
BC prifl iy X ok . X B A BB &4 x 8 |,
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AB RA7E BT A4, AC 1 BC RARET
ST R AE th 2R, B
dz® + ydy® = 0 (85)

JrsE ORI, AN FR7E AC f1 AB 4 ERE u
IR . XM ERER IR SR EE, A ki
L R NI

W R AR L AR e, {ETE SRR P R R R
P37 A2, B AMMb s Bl 5 AR, TR B AR AU
FHERENTSNERE.

ZHHMBESE BRI ARELE s ERFFBAH A
ﬁﬂ?&%ﬁ%tﬂﬂﬁiﬁﬁfﬁ]@%ﬁﬁfhiﬂﬁﬁ%%ﬁﬁ

PN w:v)a 9 -1—22:2:0‘; —a(a+Du=f, (86)

Horp e #8030 X — 2518, AT DL & & A7 3R e A X
BQ KiE,H Q HYPFE AR ARE AL, B

R BT AN, % 0> - L[ L] nt e (s6) %
Q WtME— 1 C* R, EWE P E AR A

U
U|s0 = P, Y

=@y (87)

28

Woa< — D, FRRREEWE— C* i, WIRALHE B4
2

5 A
R FRIE-RERE O TENET, R
BB T BEBIR, TR SER R,
EHRESR RN, —BEXNHF T EH
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EA;————+Bu =f

B RERMYTH,XH A BXHRE, LER

C-B+B*- }Jgﬁ*
i i

FIEERE. WETH B, i 5 28 7 R 0 e ) R AR
AT DL BOX PR AR, I X — IR R X 2 B g Ay —
TRE.

t. RN HIEN—RER

—BrZ i s iR R R

a .
9“ +Bu=f, (88)

Xu = i}A
-1

H A, BIWHERIEE. XM HFEBEEZEREFN
Fr e, o] IR HE£R v 1R, BP VS 85 R o T oy A2 4
fft‘ = Ay (x), (jlt + Bu = f. (89)
BIE nARXT x, WA RBRARM, BRI IES . & A #0,
FIRESTE =0 JrEXHTHE L, WK, & =0
g — SRR R BB HE — IR E Y, WYX RAFIEL A
PR v WERERHBE/ SN — 1 EE .
NTFEERBW AREA, BHSN RS RN E
By, B—EmETERN A V6 E R SR
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VT |y S B4 P ) U S R AR (C. B. Kosasesc-
Kas)ERG . Ll--Br TR0, 2 AR BB

Qu_ ".‘ iau
55 = 2 A+ But f, (90)

R ACB f ¥ R(,x) BFISCMThiEk, A' f1 B & mx
mE,uf BmAaE. PREEN
w(0,%) = p(x), (91>

e(x)WRMEH RS, IRE XA VIR B —E HFrEmE—
R b . AN EEM AN FREET RS LB
FEUME, ARG T DUR B 3t 2 R7 X5 3 IE B X 7 4 SR e 8
P, (LA 0 S S I AR — i e/ T BT

RF XM A RECE R (SO ) R v — P a]
B, £ A' B NG RRIER R (B/RBEE R (E.
Holmgren) g8 ). % A B RJE C HEB), iR HE—
HEBRAE—ESRTTABERAL.

MR AR, JTEHER T AR
A TR, EMARKNZESHBEIANT . HhFEH

LR E(IRR ) EXER PHREHK
£H C HEEREKESEIEND . XB, —4EHe(x)
RIFERIENE{XGe(x) =0 M. D% &\ HJ)F )
{@.) T ¢ BIBEXE: FHE—NTEE K, F 0, FIX
HHAE K N, MAXN—-WE SR ¢, Do, —B K
F D. FrigI-XNeE# §, MRS HE D EREEELEE
W, A, o>F N, Flin, & F RAOHEEEMEE—
AT SR EL, B
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F o> = j 7 (@)o@)dV, (92)

i LG I, RATHIBT LR f B f(x), BHEER
B EE) . X o B E—NT X EELH
\ 8,95 =p(0) (93)
MEX. ¥—AT" X% fL, A UAEEHTERFE, H
e X R
KDAf, @>=(=1)!*Kf, D). (94)
A 7 LR ER—4 C BE a(x) W3RE, R—4
I R EL B X R Laf,@> = <f,a0> AT, — AR
SEFERT AT XBBRFTHHEXS, HIT
PR AR 4 T FE R AR R B SR By 5, Bl R
HRERT XERECRLESENEAESEN SN RE)
SEXEFEE—FT XHE. X, HREE)W AN F
LECR ) UKL Frhial ik o R#. FRK,Lu =0 K&
AR RET L B34, #lm
du =9 (95)
A

(96)

0, = R" fr s {7 BRI A A .
i f(x)R—AT XEE, sTLLELERER, i2h
f(x—a). BRI XEE . HEXE
(f@=-a), p@)>=<f(®), p(@+a)). (97)
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W F(x) BT AR R 2, X A(92) B — W . X T 0 W EK,
BRNAE
S(@—-a), p(x)> = p(a). - (98)

b, AR DIE ORI R —E KA R SR
AR, DB LR BB, % . BT8R
ERPE Moy R — BB A M LA

ii. ‘H7)F(C. JI. Coboner) s3ja] & Q F R" th
iy —A B3R, X F C(Q) iy R & f(x), BIEAE LB/
REFIKREE .

i/p
1fhwe={ 33 10°F02) 7, 1sp<os, (09

Rl BRIERME L, J85. B REE C(QOKBHE
s, MBI -1 EBEEHZRE, FRAERMBIIXTE,
e Wa(Q). 7Ep =2, BR&RI8%F (D. Hilbert)%s
. ZingRasial Wi ohiiorE o2& Q LR R, BRI
FAT LABESCTWE m kRS 5 B

Df, o> =(=D)'*f, D>, |e|<m, (100)
Xy — VI LA Q IR C(Q) P RE ¢ or, W R
D*f R L, njfRmy. dbsh,i& Q@ BRAERXE, FEA K
SR AT, BRI TR EHE ., W mp>n, W),
HRITCETE Q BA ] M EESH, W, . (2)=C(Q).
HE R, GAEHAOFEHERNSHEIS, ARG
T. WT—ANHaHET, AEBEEEMNBIZE T
TR, SIEHET Wa,, WEREBELTH UMATERE
M, SRS PRI E IR, WiE el C(Q) R EE.
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B jMESETRORE, BRRSEHHREXTH
MR AT
XA HRZ RN, FERMS T RSP AN
M. ;L L, ER— VISR RER Y, IS W ER
BEZ B H R .
8L R B R 805r 7 #2
Lu=4,D%=f, (101)

jo =m

P Al BRERG [ BRI BR) XA H, Xt 2 v, X
TXEER—BE 2N D e, HH<S,9> =03
F(101), — A FEERERE . (ODEFF) XEE®.
B, =0 B, R FT L MA@ ENTX
RERGFEER. ITERUE—RITRERRERR
G R, EEREMBSFTHERBI T EXNER.
XERMFERER TERBTEA.

— Rk, BiEAB I f & C° REL BRI R
i w WoRME CT B, B3 C B

ou
erail (102)

A — A R

u=j.f(m 1,---,1!?“)63.’5, +9’(%9°",%),
XH g(Xay -5 X,) A LER R i (240 ) SLoR S, &
—BRAESRE C 8. WEED, mEN VBT C ®

fou DHBRT C, METH VMBS . 3 RERM
GHEHTHEHBERNRELEEE, TREET L W/
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5 P= 3 AL FIT IR P(E+in)=0 | +in|>oo
IR | ->oo MBI VE A T B X — TR L2 S R/ T
D, 3 DI MARFER &~ 3 &1, P(E+in)
=1(&, 11 +iMEry1) — ‘2_1 (& +im,)*, B2 T H R R 2R
£
b e da, W RER WM R, LR EGLE
N—EREMEY. AMIEERBIEXNTEREIER
YHHE. KM, g Lewy) R T —1HF AW
B . i B 5 R R
—1Du + Dyu— 2(@, + tw,) Du=f, (103)
XEB v REAEMEE. R FRETEE, B -
IR R B, FF TR . EANTRREI RS, i
HEBR T XS Feeekidy f€ €, £ R MER/DMEAE = T 8
W, I T RS R X EEMEAHEE. X
BHEAMTARBZERBTEMERBTERR T ER.
FHE—RELRBM LW TR, EMVEXLELRT
FI PO —4 T 5 R 3 R AR Fp IE M TE X (B FEARAT —4~ /D
LRI T LR B R ATEE . W R, X
BAFERTHEE. X—85%, 58T XTHRESHE
T OHMERIABIR BRI EER R AT
FEL MMM TR, BEN AR E—
MHaEEPTH. ANTLERMSE T P(x,D) B

‘ = 1 ¥ &g In
P(o,Dyu=is| P, £)iEre tdrg (104)
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BIER, XE ()R EO1)IIE X wikd BbA8 .
KB P(x,8) KT & REWAX. BB P(x,8) K
x.E WGBSR R a(x,8), REBFLERTE FH—
MEBHERE, B SI2E T B H T

1 N
Au_wja(m,g:)u(g)e (. (106)

¥ oa(x,E)HE LR AUKEL T & B EEN, AufR ISR
BRa"EF. (106) R hHEH a(x,8) A RIS BT
ARRS”. AILLEA, FE—E B YT, PRSHETXT
RUBEHSESBREMRRE, CESHFESXRTLEE
BEREMRESETARNAERE. X, — R
SRR PR, A T CLR) B A5 SR T B g, s LI
. ATE , AT SR 4 7 R o T, E R XA
B . FELYERBS FREE—RBiEP, X—BREERE
WO HEETELRER.

B mi 87 P(x,D) MIEMHFIEH p.(x,8), B
(X0,E0) 5 Pu(X0,E) =0, {H VeDn(%0,E0) #0, MFHRETF
P(x,D)+HEF. FBUMSIBEFERITE,AMB
of 2 B A 3 R K S S g ) A A ) B g o —
HIEHTHBEAEZE.

e 5 X i B O FE A G ) R B % R AR, &8 E)
¥

Fw) =~ | et o, 0" eo0dE (105

BB . Hp s(t,x,8) BRIMR—ZERMH & BISF —K
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R, (105) R A ERHBEA4BET, TAMMSETH -~
ANEEREET . ERH TR AR RIS T 2 A A
BXR ARG UE TLRAE BT, BRI RS
FREFRE— AT,

I\, IERERBS HRESRIE

FEVFS 1M B Wy [a) R v, Y B P B 50 2
AR . T, EXTRAOBHEHFEAE
SPEXFR . I, TEPVE SRR, AR AR R B R
HE TR B B IR P R R R

U p2 U 2 o 2 u
EE ( (%) o, ) 3z, (a(u) o, )+ o, (a(u) o7, )
(107)
RXAE—MEEAER TR . EiTieHEEREN,BIE
U U 7 o) . u
o% =" )=o0,
5o ) o (o o) * e (acw) 9%)
(108)

‘B RIELER.
FEWUE S128d, RSB BREM%E (L M.
H. Navier)-#3E e {7 (G. G. Stokes) Ky #2, HEXWTF

J 2
Lo S 0, S
d'ui _ 1 9p 91", -
T —‘—Pj—égi‘”r; 53, ? (& #E) (109)
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d u?\ 1 2 oT 1 3p
{00 ) = S (e ) S
(REETT#)
A

d 2 J
—d—t—-zjr—-i-zu‘"‘——_a ’ _'p=-RPT

o G Gy~ g B G € 3 MG
XH p BRWARE R, u= (U, U, Us) BRIWE, T %ﬁﬁ,
1.C RBHREL M RIERREL p REE, C, 2 2K
e, R BRI, 1, BREAKEIRKE.
LWAE N R, 0 AEE X, BRNAHTIRE
BIAE{k, FRA(109) 1k A4S W1 FE 48 T 44 R 40 -~ ST 6 5 30
o

Qui _ du.' . 1 ap K 4
-._._._._axi = 0’ e = ---E--——am‘ +';)—AU¢- (109 )

S, B AR W] B4 (B PR BRI RE T AN TR, B
ﬁfh%ﬂﬁ*ﬁﬁﬁ%%ﬁkﬁﬁﬂéﬂ

o(pu) _, duy 1 Ip dS ”
P = = e ag s @ =0 (1097

At S BRUHE. rAXEES, FEBAZLER.
SPE S ERIR R EE, WERA NS, ZENE
(A. Einstein) #5157 12, iR 3 A0 T EAE K
(I T)- AR BT (R. S. Mills) #2445, MRRIEL M
TR
FER o I o, 0 BRI B AE S PR M 353 7 72 . 1)
i, M 2= fOx,y) AR/ E GRS R I RRG HE
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—AF 5+ ORI R R
(1+¢*)r—-3apgs+ (1 +p*)é=0, (110
X E
oz oz 9% B %z ‘o %z
P="35" q""éy’ "= 8_9_569—3/_’ E

(110)M E X ME R T AR H=0. E£PHEE, KT
— 1) il 2% 1) BE B2 90K B R Y B, 20 D /s it TR (TR
5K 7, B H AR AR/ .

ML AZORB MRk HE 4 g8 Hlim , v 1L Ak
e H-E /R

ri—-8*=f(%,y,2,9,9) (111)

HIIELLEFERFIE .

(107)~(111)#MEIE LM 2, H (109) BH R
H. HE, (107)~110)X & MHPERILE LR
(HRHT LMK T AMNEB R R EEZEENHSE), 5
DHFEXKEEELCAFIES S, & HES. (111)8
FLRUERER LB, AW IR EISES. ik,
B —L TR,

Au:f(m,u,-%‘—),

ENR B = B 8 0 iR RN, R 5 2% H R
HEEMTE.

TR M RS, BamhELimiy
SR B, XF N ARMEBEEN N AR5 R

7B 7 R 4R,
Lu=3 A (@) Du=f, (112)

g lem
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RAVTLUE L EHER B (x, &) RAEE x LR 1
&, EHL
det | 3] Au(2)¢%| =det|og(@,£)| =0.  (113)

laj=m

MBR—A(m-1) 4B ihTE S, HBERIT bt ey
[, ARAR XA R N FE B, LB R . R
£ S B&E u REB m-1 B SBREIE, B EAR
SAGEME—HPES m B SBEBE. MR EIIE—
B E RA(112) 8%, BEMR(m-1E:
o X A E S (B m R BOE 5 —RE H i, AR X
FEHNE RO T AR SR BT AE s T . AN b R E WS
W, SETE 0T R R AL B . A AR B RT T
Tt R A EER, EAMEES. AQ13)TR,

M K o PR IR M S TR
det | ‘? A(B)Peay| =0, (114)
_ (29 \" (29 \", (29 \"
X @on= ( axl) < 9x2> ( ox, ) ’ 33]33]{
@ = const

ARG ALE M . R, X T B s R, RS ik
T — B 3F g i i 0 5 72

949)”., dp \* L(3p\* _
('9% *"'*(«%,.) @ (?t‘) =0

Bl SR R TR WA | F12, DL
SR EENAR, R, B R R
%

BFE
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Fu. RIEBTT LG

X FIERHERMB S TR, CEF TR
A, X RGO . T EE—h] T,
L A ERER SR

X F 5 B BYAS AT 3L i BR 2 05 72, B

ou, 2 o
S e =0 Drgr

BREFERY ¢, B

o

PR ERR. X, M\ﬁ%ﬂﬁ%f‘ W
dp= 0. (117
M (115) B9 55 —E07 B L4

p=-13(22) +o. GtmorEE 19

X, BATSE AT LUR A 1% R 3 7 B R, B (115) 1
WEIRA RS ®, ENERBIFSFHRZEEY
YER .

S TN Ty | _

X F4/0s 1 5 7R, BT DU A — e sk B E » R
RETE DR S o 7 RR AL N 050 D7 BE R SR, BV E R — 2k
. W0
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1. 4 z=1(Z), B8 z=tean% (RAT)

2. & z2=f(Vx*+y*), 88 z=cosh "/ 1 97
(R EETT)

3. 4z=f(x)+g(y), BH z=log oY (¥IR3E

COSX
(Sherck ) gh &)

BeSh, /s i 7 A RA B R L TR
Tk, UL AT A5 Y O R AR . X7 IART AR R I T R
EHES NS HERIER.

s=x(u,0), Y=yu,v), z=2(1,0). (119)

VARV uov B A S R, R
() + () + ey =)+ eV ()

(120)

v 3T Qy dy dz Iz

2u "0 ou v T ou ow
EXMSHMFTE, BRI HEE R 4l R R o) i ik
IS . FH LRy 7 ), D i il T T P 3RO,
HIRESHR x(u,v), y(u,v), z(u,v) HEEMEHL,
BRI " T80 R R b BR B 338 s %831 (120),
B 218 2] B2 /) ih T AR i % AR (Enneper ) —§b /R 3R 4 307
(K. T. W. Weierstrass) % 75 .

=0,

s=Re{-L| r(1-gmat},
y=Re{-| F(1+gnat},
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z:Re{j fgdg}, (121)

XH C=u+iv, f.g & C AR 6.
SO SR TS A e OE | SR W
- AR TR, BRI —E B AL R
Ve RSk AR, XA LA
1. X HeR % (J. M. Burgers) F#2 (ZEHiLE 15 1)
LB e B )
Uy + Uy = Mgy, (122)
A u=v, RN, BXT x Br—IK, 555
1

'v:+—2-fvé = Mgy (123)
B4
v=—2kng, (124)
S T EMRPUYE SRR
Py = My, (125)

X AR AR A B B % (H. Hopf) 28 ik .
2. X0y JUAT oA B AR XU 4 SR (. Liouville)
g

99;;; =%, (126)
B u’ BN TR
5;;‘; =0 (127)
(o) P ke & g
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u u’ u+un
o "o P

Ju u’ 2 u+un

‘95':“ 9y _)_ée .(Bz'ﬁ%%[)

(128)

AR, u MER(126) M. HT(2T)RME
ATE R wo=f(x) +g9(y), (128) ATLARICMH . TG4
U 5 4 /R T R A A fR

QLZZIH[ exp( f (%) ~ g(9))

-gjexpf(m)dm-i—%ﬂjexp( = g(y)dy

SRS BB SR BRI Y DL PR Re 4% (AL V. Backlund)
25 360 By — A~ )

3. HEE:. Bl—$SAE i h e, R
BB TORE PR RSB RSN p=Ap”" (K
A VRIERE, v>1), R

P+ (pu)mz 0’

}. (129)

(130)
u,+uu$+%—pz= 0.

XE, FIREFRE. 5IA%RE (G.F. B. Riemann) 7
5

1 2a 17 2a )
q‘—;(%-}*m), SH?( u+?_:'—1—° ’ (131)

X B a=~/-§-§=\/44—“7p*~1 Befu. mRIm(130) kR
re(Uta)r,=0, s;+(u-a)s,=g. (132)

FrifiEEBlE, st R IR, HRMeRE(r,s) R sy
AL R, X)) AR MBI TE A=t,.x, 1%, #0
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MEET, RATH

&
,e : ] ‘.

[ I I e A I

RREIE (132) fh i 4 1 0 e 4

Ty = (U +adt,, = =(Uu-a)i. (134)
u=r—s as—4(r=1)(r+s), (134) f—A &M H
B4 HE,FA x, =, BATEATHE £ x B S

(133)

M _ 1 v+1
bt (e T8 =0, (;q;¢ p=— ,,,_1) (135)
XFR N iB#-B ki (L. Euler)-ix% 3. G. Darboux) 7

. 2N +1
32, %%ljyﬁ V:W(EEP N=1,2,"‘)HHL,N=N,7‘5'

HBHEHAHEBRER
§(r,8) =k + 9“[ J(r) ]+ o’ _9 ] (136)

Ir¥ 1 (r+8)¥ Is¥ | (r+s)¥
. 5 7 >
N=1,2,3 T v=3,%, =, KEHESIKN L

BHEFE.

4. ®)ik7E (A. M. Legendre) Asffed:. DI A A
BB z=Ff(x,y). Blp=z,.9=2, ¥ x,y K
HAEL, LU d=px+qy—2z NPFHFRMELR. 7E rt -
S*HE0 WSO T, XF A RA = LE , XA

r S\ (Dpp d)pq' _ 10
( s ¢ >(\q5pq qsqq) _<0 1 )
e, TR B B Rl vk 5
ACp, 7+ 2B(p,)s +C(p,q)i=0
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skl fb o R R
C{p,q)bop — 2B(p,q)Pp, + A(p,q) by, = 0.
151 301, A /) ity 1 7 FR AR
1+ Yoy + 2pqehpg + (1 + ¢*)yg = 0.
25 BN T T E R S R AR
(C? -, — 2uvd,, + (C*-0*)D,, =0,
(w=D,, v=0,, ORF u,o KEH)
[APEC LTl
(C* —u)oh,, + 2uvy, + (O — 0*) by, = 0,
MEsFE VA .
o, B Ay K gk (H. Minkowski) 23 [6] iy 4% {8 fh
(B H=0 @3
(I-pYt+2p¢S+(1-q¢*)r=0
CIRYE S Ty,
(1= p")hop ~ 2pqbpg + (1 = q*)pye = 0,
ERESHTERI, o DI .

iv. XPPRFELETL . 7EJLEE P0E b IR IR B A
Fe, BV H AR AR, i, —A AR K,
FATEE A LSRR T r = %7+ y2 + 2° IR ERR,
XHRSRTHEMSHRERFTRA) . 6T SLHExT8
IR, FUR T ERX AR, B T 4F LR R AR (M.
Schwarzschild)fg, & TIRAVERN . ZRUIEF B
WK 2 W B A A A M R (I B )t i

EYBE 12 F R, BN S RESHT
AN, WAESRMEME R TRAEM, i
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BB ARRB IS H B LRRE, RAERBIEER
ERIE v B B AR Rl 2 — 11T

DL E B SEI000 B, B ARSR AR AR £ 4 i Bl 0D e M BE
R, (BT 2% Fh o 50 S el R A 4 20 P B 5T
ELMRT LRI H M) B J7 8, 3R X P AT
N TRBAMYENS, HT IR URFRSMIT
05 SR 0 R A R B R KRR VE R L X807
R —¥ 5, KB LR s A B B . B JLfar g —
ZRBFIL, BN RAUIRRE AR L P i85 5 12 SR A8 07 )
IR » T iz FAETT T » 18 S 00 W i 23 07 2 0 SRS R B
F TET 5%

LR H » FERF DI 1) A3 , 3 B R R A R R fE T
.

. RE—RENZHRGTR

EXE, RIGENF - THRIELRETEN—LL
BAGHRMER . CIAERE TFRMEHR S TREA,
HEREEMITERRGHEPELSR. BErAMEREER
B , Bk A2 16 K BB 7E — M B HHE 2K

1. —Br742

AR KW 1R

F(w,y,2,p,9) =0, (137)
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(p.q,~1) RACEMMWINyMERBLT R, (x,,2,
p,q) iR S AL BRI TTE.

A I

——=F,, %:Fq, (%—:pF,-i—qu,

| (138>
o= (pF+ Fy), g—g—= — (qF.+ Fy).
BHNE, HXAFERNRTME (DL x,y.2,p.9 IE
HMEE).F B 5. B, WA (X0, Y01%05P0 s 0s) fii
F=0, IORUT XML H F=0. XFML7E=425H
HIRBERE: ERE—FME, HEMELER(X,y,2) 5
— A M (p,g, - 1), W SER , (137) &8 —fE
T 5 F 3 F R SRR BT MR, B gh Tt — R R S
fE—MZ&ERB®BE LR oy, 2) FMERTE (p,
q, — 1) REFEN. MR, 5 —R—REERE C:
x=x(t),y=y(), z=2(), X{Efy p=p(1), a=q(1),
fERR dz=pdx +qdy FR(137)R (B X XA BLEH
p(t).4(t)), & x(@),y(),z(t),p(t), q(t) ARAFUEH
hFTLE, RS C AR x(2), »(1). 2(1), p(1),
a(t) MR ARG IE, MEBTES C W—1 4
BT, B 5 A2 (137) B dh 1

Bl M EAE 2, AFE(1)ME=ZAN TR
B RMEEB(W. R. Hamilton)-FE ] lL 5 4

dw dy dp dq _ _
_&;_Fp, TE"F‘" = r,, pnks Fy.  (139)

XL, R A
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Az,y,2)p+ B@,y,2)q+ C(x,y,2)=0. (140)

BAITAT LR R (13) KA =472, BB

do dy dz

AT AT LLSE SCHFAE B 28, T BE R RFAIE b 22 76 ) gt st T

R RFE LW LT B n A HEZWEIE . UL,
A~ R B K SR JE M DR B 4 O R B R I AR e R
SC R, T LAVA 45 3 0 Bl 43 O 18 4 B SR AR 1) RS

2. Bt LT RE

— AT R , IR A R B B T R
AR ANBEN. RERHHTR

o 2

"a‘a;z-d-(xsyyz)a ay =B(x,y,z). (142)
MR, Al =22 EBFR
- ¢ ax3y dyax’ >
A 24 3B 9B
5y "3 P "oy 240 (143)

(143) TSR EE B, IR AR (142) AL TR . xXit,
KR (142) B IR R NoRBH M H BB, B4
TE Po(XosYo) 4AE 2 WM 20,P(X, V)R Py B —A4TIR
338 PoP R B iER I C (BIINE L) . x=x(1),
y=y()BRERER, M t=0 B RA Po,t=10 5 P,k

W TR

d
—c-;t— = A(x(t) ,y(t),z)%—::—-i- B(x (%), y(t),Z)%%—, (144

REBF z272E P SHE. MAOWRESEBF(I43) RIET 2
P SR EMM LRI C B e,
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MP (43R EER Y, [HEERE 2 R (x,y) B —A
PR B, X R B R gE T R (142) , IR B R (142) ) —
AL EHX R RBAHRKEN. mRA(43)RER 2 8
RETHE 2 (142) , AR (L42) R TR FR T ER HRE, 2
BHR.

SEER A A uT fE K AT A B n A B AR B

m AR A B TR 2%

)
9:;‘ = fai(®,2) . (4= 1,2, ,m;2=1,2,-.c,m) (145)

X, BIERA& AL

9 2 2 2
fai E 9];:1 fﬂj faj 2 aj;::! fm.—_!). (148)

%(146)9&:? X\ Za %‘B%L%itﬁa“, AR (145) K5e £
B, RMARB AL 0 E M FRAM RS . 5247
R T RATEMS JURDRIER EZE, AN B RS
TR S, $RRE B RBIM I F RSB B
P, AR EENE.

TN (146 ) ANE S L, IEK AT LA T AMVETE .

(1) (U46) ARG BT . IWH,(145) T, KK
AHAERHREA.

(I1) BH(146)F HE AR BMBEGBIM 201,52, K
HEH Ziy052p & X1y, %, BIERE, AT (145)

oot = Fu(x, D) A= P+ 1y ), LT

53— X7, BA TR EAR.
(II,) %2e 7 RBEX, BRIV T RME K, B
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BT A B FRY

(II,) e T RHE, B RAQ45) B ARHE.

(1) XX T 97 LA SE ) — L0 R A0 W B0 1 B R
SRA B B ST AR B PR L. TR SK IR bR T AT

FA R 452, AT T DI 2R M ) T R 4R (146) B AR
FZE, BT LA AR S JA 5 407 7R 2 ke sk g (52 A R
B FRL) .

3. AR FHine mia

Xt T I8 K

a 2
3:;“ “fa( s %y 95 ) (ﬂ‘-':f‘ a:l,Z,---,n—l) (147)

WARRHE, Kb f. RERMETRMETRE, HEAKM
R AR B BOM ], TP - LS R R 3, &
VLUE B E R R ZE R, XA R R R /NE B R X T
= BT FLF R TR IEEME R T B4, A R
R ETHERERE, RO DERS T B5RH, X
MAEPT L EE-LEFEGIRE LS RERE L HD
&3 /R (C. Riquier )% A\ fhile —Mr R B ) WRE
AABRAR TN ELIREREEMERX (s
AR TR, SR FER . ZEETFBEWHELT, Bl
AW & H R AR AR A A a1

#% 21 (B Cartan) Il (E. KShler) REUSMER M
7730, ZAEHE R — [N RK, 75 H B8 3 45 05 SR A & 7
.

PR, B 00 b B, BATT R AT I 2 A BRI bR AR
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P B o3 05 R AL 1Y, AR S PR ABGIE R VT R R TR 22 (B A
SBMAT R RS C B, WA AT LURAFMLL =
B TAE, (B B 2 Ua 40 S i AT BL ) R IR e MU
KGR, FE— MR IEOU T RFAAR & 70 72 75 0 TR i I
FfEge, X HAMEEREFOAREFL T (LA H345).

+—. ZHERERRS T

THAEE T RN RER, CAHES SRR . &
TS anAar X 43 25 B8 iy ) At
—AZBrdE LR i D5 RR W PAS R
F[u] = F(B0,Up5U00,) =0 (148)
FIER. I TEARE W, Su=wt+ev, {E(148)5%
T w 2537772 , B

d
__d?? [w + stv]]

gw)

~oF oF oF
SEA TS PR S PR

x4

oF _. 2F
EEEP[EL—I;J %%%7{{ U EPHQ u’\ u‘”i\ u"’d”! Fﬂ w\ wzu\W"l’J

RNERER . BOA4OFERRT v R B, IER M
IS T R wKRERHHE 507 (149) Tk iE,
B

2!



IR o, 1 2| s, f

MI(148)7E @ s I w A BH R .
R L7 e G

sz, |,
+ o, = )=,y =5 +)), W(148)7E Q BB w HW
BiEY .
i, MRS w, (149)0BER, AKRH(148)0
REARI.
R w=u BHFE48) N, MR TEXTR
w RAE U R RS,
L 1 R
21Uy, = [(0,%,5,,), (150)
X ay B xu us, BeREL, BE(a,(x, u,us,) ) JE T2
BT,
X g H (G. Monge )-Z 45 (A. M. Ampére ) J5 &
rt—s*= f(x,y), (151)

HARTiRR
WyyVps — z'wxv'ua:v T WepWyy = O, (152)

semye TR ) L (x> 0,w

ry

efE— u, HTEXT v ZEHERE; #(x,y)<0,
TRRTAE—MEMNMEE; & [(X,Y)1E Q v&%, I}
RIGBERFHE—MBRBATIN.
1. sy
X F— AR RN A TR (IS BEH w=0),
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FAVAT L7 — A 2l TR el o AR B, BT BLR B R4
ORI, 4R UERT, XRhA PE n] B8 A /NS AR (RIZERT IG
o il I T A A B R AFAE N, T AR DL R
b 431 1A ) A

SR R S, TE R 2] R R KTE Bl
WFELEPER . B it BN

= S = f (et

B BRE (0,0)=0, XHBEEHET u=0 ZNHA
8, IKRAE n=5 i, VIR EM 2%/, A LPRUERR X —
Y x, FFE(H |us|, |Uee | >0 0, F RZH/DNER, &R
AR ). B n<s wy, A RBIER . BIMEHELH
FEEDMERIE), AEEKREEMBE. 2T XKYUKBKYY
YH1E ) R KT M R TR 7E I R, 45 3R IR TR 2D .

2. WER A2

TEFL T, Uik el IR 2 05 2 i 2k R 52
BN ML A RARNBPTE, FELEL MR
2 53 gy 7 R R B S 43 A

JLu] =j F(w,u,u,)d"s

RIS » 3|5 | R IESE M, MR K
Dt —sE R TR , SRR E A . RO, =
o2 ) L/ T 446 (0. Plateau) A, B 45—
452 ) L 284 DS 1 300 3 B/ T, EX R L
SERHIR . A B R P SRR A
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ELRDRENHER T RE T, BB
£l b 028 1) (LR A B R 25 181 ) 5 4% RS Bl 5 28 (4
In#h % (3. Leray)— 4 %K (J. P. Schauder )R 3 5 i 2)
FAXT AR B0 563 A6 3T , BP B S B AT ze BRI 77 AR il
REM, WRAYRESEERET. XEEEERS
BOBETT . 4R, 0 R MR S B dE R R T 2,
A %% H-ZERARABETRRFHA, Xk
BEERN det(us,,) = f(X,u,U0) 5 [ (Uas,) EFE) W
B3, BT HERHE . B8, EERSEFRRBIRD
SR 75 R A B TR

3. R FAL

TE—RBE T, TRl v P2 05 15 i 3 s 1o
F147 302 A8 (] R By SR 3 A ( BIIRY 38 43 /N B U] ¢ )b F e ik el
R XEIE R B . RAETE T U8 14 B RS A (B
XF—YI t RO WFRLE, 2 t—>col i B WHE K A 12 X
10, AETEAS PR 18 POik AR S 625 (REBL) , & 4RI F 7 20
ZUHL R A A 3D R

4, RESB 542

S RVEIR AR R, 7R LA TR P ik A i
LA, DARDER; EHA T RSB,
MAA B, HTFEN—ROBSERB SRR, M
WEREISRAE T, T LARIZR PEAS 53 T AR IR S E AL R A
BITFTERE. 53R, X TR AW SE H - R AR BRI
AR RDIR AT AR MBI WA T IR (B3 0 3% 3,
XTFRREM LR SR A BN, B&RRIZEF

4



B SR RN TREERS .

HIFZ AR T RARRE R 4.
Y-S TR AN B4R, AR 4R
2 B, MIPG T AE FE P A —E BRI e, B2
[B)AZ #0230, FUBETE/DN TG PO IE B AR Al 77 PR A —
P, T B 7R S RP R SUT B 58 i CHF A PR AR ) . X R T 50
72 W BN 727 v 3 — A AR B R ) R —— i T 72
B AR TERY ff

. BRI

PAER, M A REE T B BEOA R R
fR . R R S 1 b R B G 5 B e A 3 7R N
AR EEME . R R DT R R B — A Bk
SR f YRR T RO gt T A 00 R AR B BEE L TR M L 0 B LR B K
A ] W7 , AR SR B R <Y AR, B R T B, BERSTAE, 5 8
Aok X Baib IR E 9T Y A

FE—ARHEAE R, RS RWER, XTTREA
i — R IE 2

u;+ f(u),=0. (153)

XH u=(Ug,,u,), f(a) =(f1(u),, fu.(u)); f(u))
%T u T PR — u B SE R ] B A A .
W A ) — 1 B T R AR T IR R — AR R el BT
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u,+(—;—u2) =0. (154)
RIEWT 2Ry x = x(2), u WFHEFHR
(g ““—)%Jf (—;—ui-—%—u_z_) =0. (155)

WA RS R u_>Su, . XH u f1u, BuZEN
B BRI AT AR BRAEL . — 4 i TRy T Yy i S
1, = 37<—;—H15
U = (1568)
0, =i :v>~§-—Bq‘.
E—TBEREET . T —RKREFEH(EREBRAREK
JIRRAL) BRI IE R, ARl A BB PR A T8] B 8 e 48
HER,.S%, MOEMHABEENPIE. B8, BpEXR
M TR, BRI R B AL BBFR R
R EMREE. TEERSEH KT 18, HHRENER,
IRERCH AR EEROFFIEXN £ .
(153) i , AL IBIE 2R, B —FhIE R0k A%
A A (CRNMEAR YN ), ZE B B b B Bk A AR,
AT RN rEE. BT TFARAFRE
| Uy + 6UUG + Upgy = 0, (157)
HESEEAFRER . XDFERN M B 48 5 (Kort-
weg) R e H (de Vries) sk KAV ##2, RiE/Kiz
MERENREZNEMFRE . X HEEITERB R,
u=Bsech”[<—§—)i(w—2Bt)]- (B>0) (158)

AR P BIE AR, u BAERTE x - 281 =0 KFH,
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IS AR, AMB&IER. FE—EEXRNIE
MNP (158) B B A BLAE B , FF i iy I PR B B FE JR
T » 00 ) T T P SRAE b T, AL AL
& — B G X 5 AR RIEX M BEA B, BEREKE
ERET . XFHHEERZTHRENIKEFREZEHN
FEEAMVIR KM, HXHENMILFHE: HEE
W, “ZDHENBPHEX—RNE. BHXFILT
EHARBFIRE HARHTEBWBEREEE, EM—
A AT E 4 T (R TEH)

Yoy + U =Mp
AHEMNEMMEBRER, Y u & KAV FREBYEN, 5T H
A EB BT ZE R, R B T —F R X s R
WO A7, R DL B B A ek g —RhJE R e
. A WAEE —F R B AR B T L R R
NE TG, K5 EAMNKER. Bar s A
HHREZAZHEEER P FEIBRHRE.

SALL_E BB E S 8, RATRTLASE th, My R R
— M RAERBBPFRX R, E 0 AR B f & T IR,
BARZHH—BEERRHFR, EHTFLHREGERER
HIRIR, TESTROPIME izl Lo ZBRE
BE X F R B TR E RN, ik, A%
AR RN EN T LR T R &N
WAEERERRME R 2P R DURBFBET . A,
Pl a2 MRS . 55— 07, el W], IR T2
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£ — AR E R TR X R N RBR R A BERE,
HATER BN D —A 95 . BRTEXANMED, &
# P2 B TR (& M 4 iz i 447, U,
I AREGL BRI EB LT . BBl cE AW SRR AT &
BE—B R, Lt —B B A MEAIER A T RM k.
R E, ARG, B TR T MR 5 5 R
BRI T — X BB RN, 317 T £ T HBHR,
g, XA sPE AR BN, BARTR, SRR
REp B S RV RR, A 2 A I 20 3 ) Y 5 R P E R
B8, RSLTHE, DIRBMRI A MEERET REW.
BARBHIL A AL BBUR A7 H IR RIS

2 % H H
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[ 471 M. Schechter, Modern methods in partial differential
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