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1= (F {0,924}, F,(xe, %20} s Fu 2230520 )
BMEME = EaM AN - ERE.
BAE ke gl m oy B

z= flx,y). (15)
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% Flx,y.2)=flz,y) =,
Al Iy, Flz,y,2)=flz,y), Flx,v,z)=F(&,3),
Flx,yv,z)=—1.
TRECHEE () HRIE L (a, ) Fla, ) ER(x,. v ) EEN BT
(15)YFE & M (xq . yq . 2 )AL IR B B
”!(f.r(-l"uryo)nf;(zooyu)-_l)v
WV EAEY
SilzgsyiMx=—xoi+ fl{xo vy~ y) — (2~ 2,)=0,
®
2=z, = Flao, yo) (2 —2o) + Fulag v ) (y =) (16)
MELTE R
fr(Iav}'n)i,f,(Imyo)_ -1
XEIMEERED, RO HRETERAN = (o, y)EA (g, v ) EW
Sr .0 ZE SR T L A AR R, B == (2, ) EE (20, 50)
M, B ERFME == o, 0)EE (g, vy 2, AL MIEE L A 02
ARPRATHE A
WRA e 2.y ﬁﬁlﬁﬁﬁﬁ?ﬁﬂﬁ%ﬁﬂﬁ;ﬁfﬁﬁ%ﬁi%ﬁﬁﬂﬂ@J.:
ML BMERESY « M EQRRAS r B—84  WEnBOFaaEH

T Xy YT ¥ _zTE,

4 ___h
08 @~ , 05 f= ———2——,
4."1+fi+f§ JI+A+F

cos Y= !

oAy
RE (o) fo (oo, VAR £ F,.
B3 RIRME 7+, + =4 EL2, DN TFERLS TR,
B Flr,y.z)=z'+3y"+22-14,
n=(F,,F,,F.)=(2x.25.,2z),
nly.5=0(2,4,6),
BRLATE /0 {1,2,3) 2h I BR T A BT - T 2 R
2r~1)+4(y-2)+6(=-3)=0,
B £+2y+3z-14=0.
e RS
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BT MY I, SRk A e IR A (BN Bk L)
Bla RFELYE ==+ - 1EAQ LU EAEREFTE.
B r.y)=x+y -1,
n={f.,f.—1)=02r.2y,-1),
nloge, =(4.2,-1).
FrARERQ2. 1 b E & E
M -2)+2(y- 1D - (2—-4)=0.

| A
Tt

Z
3

il dr+2y—z-6=0,
WEARA
z=2 y—-1_z—4
Ut e
3 & 8-6

LREH c= s ey 1o oo r,e = dsin 2 (- 11,2V )RR MIH R T
WA
2 kM =y = e BT - | R AR S

[
3, RHEEE vV =2me, " m o x WA Crg v MERI VSR RO AR
24yt -3 =0,
4. Rk AL DAHURRETFETE.
2r—3yt5:—4=0
KRB r = y=2 2= EME EERAHDRTTFEE £+ 2y+ 2=4.
CRE®E e -2ty =3EAMCOEMETERELE FE.
CRENE ax’ Y ot T L ER (g, n VIR EBRRE TR,
CRWERE 2 20"+ =1 PR TR - -y 2 =0 T EER.
CRBERWIRE 32T+ 42 16 EA-1, -2, 0NTTEES Oy BHRAN R

=R - =

10, BB EY T +Vy v = =/ a (e >0) L&Y TR S LR L BB &
%¥F a.

BV THRBESHE

—. HAFH

1R 5 B BT B B R CHY S A B U ) ) AL B T E 4B R IR R AT, A
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25 18 R YT A R 1 B R R RS . B A, R SR v W sl
S¥PFERERNTEE SEGNELEF W AELE BRERNALERTHE
R — e i R (L AR e .

BR 2Oy FHEIL LR P (2,30 ) AT S — KRBT, ¢, = (cos a,cos g}
5 AFEMBMmE(ES-0) HR I WERTER

&= x4t tcos a, ¥,
(t220)
¥=yo tteos B.

WEH 2= f(x, ) ER Polay, v ) T A48 Py
U(Pu)Wﬁﬁl,P(xn-v-zm @,y Fteos YA E €
B—HE A PCUP,) MASBEINE f(x, + toos a, Polgro)
vy tzeos B)~ flay, v, )5 P BIP, MEBHE PP, |=1¢
iRy b 45 G T

flag + teos a, vy + teos ) — flxy,v)
Z B 8-9

P H AT P (B 0" R BAT &, WG A RS /(. y) TR
P, L BREES w

O D (g g)

af :limf(xn"'foosﬂ’syu"'-tmﬁ)—f(-fn'yo)‘ (1)

I ez 1wa® ¢

BT 16 5 8 00 SE AT 0, R

)ﬁ%@ﬁ fle, y) ER

[EA
Py(ag, )AL HE L ERE FRAW f(x, y)TER Polx, 3 )RS HE
fe,e =i=(1,0),0

g_{ Y L CORAIE T i L CINT (Y P
[ 0" f
X e =j=(0,1),1
g%r :limf(xn,yn+:z-f(x,yn)ﬁfy{xn,yn).
(7403,)  r=a”

(20 T
») X

gy (229
B ORI =i FHEIMFNRTT| =LTIRIHTE| Fhk.
0,07 10,0
KT SR S RATA L TR,

EE WMREM (2.0 EE Polze, 0TS  BLEMER R BHE—
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AE L MARRNEFE AT

a

7 = fo.(xq, yadeos @+ f, (x5 0008 £, (2}

(g e3g)
HH cos a,cos AR W I WHRAE.
E ABEE, flr, )RR (e, 30 ) TS A
flzg ¥ Bz, y Y Ay) = Flzg.y)
:ﬂ.(x.,,yo)ﬂx+ﬁ(xo,yo)éy+o(m).
BE{x,+ Az, v tAVITEL (o, v YNGR A WISTER | LA, Ax = teos a,
ay=teos B,V (AxY + (Ay) =1 FFLL

Flaxy ¥ teos a,y, +teos B — flxg.ve)
t

lirq
= folxa,ydeos a+ f,(xy, 3, )cos B.
RRIEYN T K S REE, A AN

af
ER

)ﬁfx(xu‘yn)ccm e+ fo{ze, 5 )cos B.

[EN S
B11 REW =2 EAPOOLEME POLOBEE Q2 - DRFA
HHESH.
M OXEFEURBPA=, - )BHFE, 5 [ AR REE R, =

)
ﬁ, ﬁ .
BN RS, 2
a_z — v _
3z | ¢ (m)ﬁ
dz o 24 -
ﬁ (1.0)721‘5 (.m
BT R 1 T
2z L1, (LY. 2
ﬁ(1.»)_1\/5_'—2( ﬁ)ﬁ 2"

HEZTEHY f(z, v, <) BMR, EETZB/—E Polxo, vor 2 ) iFHF B ¢ =
(cos a,cos @,cos ¥ )R N FECR

af

flzy +tcos a,y, + teos B,z¢ + teos 7)_f(-Iu,yo:Zo)
al |, '

t

= lim
fardy i) 0"

(3>
TR BERT LA B - A0SR o8B /(. v s 2 )EER (oo vo » 2 ) BTEESY BB & BMCAE
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BIRENE e, ={cos a,cos F,c0o8 YIMF A
3_{ = folxg, 30, zodeos at+ f,{xy, 30,2008 3
Loy azg!
+ Ly sz deos 7. (4)
B2 K flr,y,z)=aoy+tyz+zr L2 HE 2 B M S8,
T BT AR 607,457,607
B 5 R psEfe E

e, = {cos 60°,c0s 45, cos 60°) = (% \%i %)
B RS TR, 2
LOaD =] s,

1,1.2)

£1,1.2)=(x+ = )|

(ll?.)
ALY =G| -
{1.1.2)
A (4) 8
af
“f =3
CURRTIRN) 2

Z.BE

B5FESEEABFEN— TSRS HHESE E IR R MER, AR
Az, EFEEE D ARH —MEERIE WA FE—H Po(z,.0)ED,
#Ha)E H— T m B

w@

+2 —{5+3()

Folaysm)i* £, (x0 3)i,
B R A RB S, y)TER Polay, v, ) IR ITHE grad f(x,,3,), B
grad f(xy,y0) = flxe, )i+ f,{xa, v ).
WREH f(x y)EM Polay, v )T 0, = {cos a,cos QIR EFE ¢ 7
fA7 BB o 1) B,

af

EY] :fjr(Iu‘.)’u)COS“*fy(mu‘yﬂ)wsﬁ

(239}

=grad f(.uo.y,) e = |grad flxy, v} cos 8,
Hi = (grad f(xy.v,).2).

E—kAAZATHEEE— AN SRR LA SRANEE.

T MBI E e B ograd fla,, y)WREH 6=0, ANERE AN, FEH
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Ul B R RAER R B | grad Sz 0 AR

ERE—SHEERIHAE, CHTFAREREX SN SREBRREN
i, MR T Iy 10 S MR A A
HBATHE, — R TR o= o, ) EAMERR— W, X b
BEW ==c{c REFONBBOMEL L WY
z=flx. ), v
AWML L Ea Oy HERBER--FVEfRL N grad fix))
(E8-10),Ef Oy THEALIERPHTARL
flr,yy=c.
MFHEL LA BHRRNERASRE Slxyi=e, {ee)
e LLIRAIAREE M L VER == A2, 0% O x
g’%‘ B 8-10
#H ., R EE MEESE fz,y)=c L
‘if—,'-J-iPo(In da)ﬁbff‘]*’!‘%ﬁ?ﬁl’-ﬂ%%}
1 )
n= _ﬁ(f.u’iyu}+fi(%’yn)(fl(xu,yn),fy(lo.yg))-
EEBIBEE grad [,y ) F S EAEL FR AT ERFEME, W

&I T R HGLREF | grad (z0,v0) ] F R

grad f(xy,30) = 3on.

R—(FAERTREE—SHBES I X AW EHR . FmSRA X
BOBMAN BRE—SHBEN N SEHREZ AN - FREF AR, B
B E R NS EREOSEKEPIRERRNSHL BENERTTERE
BB A REE RS

IEWEREERE TR EMBE A= TERNEE. #EHK
flz,y, )ESEARM G HEE—HrEERRE NN FE—K P (x5, 2)
EG,HUEH—mE

Selaw s ysza )i+ Flxas oo,z )i+ F(xn, v, 20 ) ks
Doy ERAEE (. v, 2} TR Polay. vz ) B8 B EI0E grad £,
Yy 2y ). BR
grad flay, 30,200 = folaey, vz Vit Flag vz )i+ Folmg .z bk,
S5 mRBMNEESEBLMITE A, = cREMNBEERRXE -
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TER.ENARSERBERAFAFRAHLE—B,MEMNERFHSFREEXR
f&.
R AT F] 2 dh
Hx,y,z)=¢

KRB fr,y, DNEERATHE, T BB fr, 5,28 Polao.y0.20)
FEENTESHE P, MFREE f(2,y,2) = c ERAMEREN P FEH
M. EMEER A BEERAFREHENEESENSEN, MBENEFTEH
A HREIT MM E .

3 K grad —,—1-—-2-
x

+y
N _ 1
ﬁ IXE f(.r.y)—-;;—_:;;.
. of L2z _af_ 2y
dx (T +57 ¥ 3y (z"+3° )"
' 1 _ 2z . 2y ;
Bt grad 12+y2_ (Iz+y2)zl (Iz_'_yz)zlv

a e,y z)=2"+y +28  Kgrad 7(1,-1,2).

B ograd f=(f..f.f)=(2x,2v,22),
TE grad £(1,~-1,2}=(2,-2,4).

TR R B S S W RS

MAM TEERIE G WRIE— & M, 8 — T REHRE F(M), W#kE
REFARE G ARE T T REBSPNBES EEHS) . — A HEHTH
— T EBRER AMIEHE MESHA M ETEORE MR (M), WKE
REER® G HRET — M ERH(MNAS EEEY). — ARG TH—
A BAE RS F(M)ERRE i

FOM)=P(M)i+ Q(M)j+R(ME,

He P(M).Q(M),R(IMIES M HEBHEHK.

RS, B A1 LA GRS 3 grad f(MOBE T — 4 0 BFH—
B e REBRS F(M)FAERN. EEFRE (M) B ERGH S, X
TRRBIKEISE LAEE EE - TRRER-ERARE BREFR -8
BREAHEBHABES.

Bls ERBRE T ENBES, HPEE >0,y =/ vy 2P
ARR OSSR Mz, y, =) MER.

W E(E) R
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N}
o 7 (200 20 2.
MER e, Fm SHOMIF 7 ik B 8 6L 4%,

T., ¥., %
e=Zi+Zj+ %y
e A R

Hi

m m

grad ——= ~ 7. .

EARWMERFLTREN MTERK O MAEN - HAIAMNLTREM
R L FEARNS T RN IR SR EAMEENRBELIER . T5E

ATVRTBE - 37 IR b X1 7 77 0 K M 4 6 TR ML SR 55 T RO B b B
BBEAR grad RS NG TR M TR RE S
3 & 8-7

LORER = =27+ " RO DREAR LD AL 2,2+ M IR E S
2. R z=slnla+ IERPE ' =dr LAQ DG, BERRNDRETSLME «
A 1 B H) 8 T R R R R

L = yz ii = yz: "

3. REK =1 (?+F)Eﬁ(ﬁ-ﬁ)ﬂ?ﬂﬂ?ﬁ?+zy | ERARAERES @
Wi R

OREB w2 e A LD BRFEMY o= . f= Ty =T HFM

2 =) 5 4.

5. KA w=xye TS, 1,2 BEHRAG1L,2)BR(9.4, 1) MF R T a5 %.

6, REBW u=x"+y" +2" TEME r=¢,y=¢",2=¢" LKL, BHRAETRLN
MR EF 0. B F ¢ XA )M SR,

7. REBEW wu=x+y+ 2 ERF "+ 5"+ 2 =1 EE (2o 0 v 020 140, B ERTTE T 4 A0 40
AR T A BT S

B flz,y,2)=a" +237 +32" + zy +3x — 2y - 62, K grad 7(0,0,0) E grad
f(1,1,1).

9. By, o BEr,y, FEY, v, o WERSERAE DL, W6

(1) grad( = + v} ~grad « + grad v;

(2) grad{ uv) = vgrad « + ugrad v;
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{(3) grad{u’)=2ugrad u.
10, A& «=y' = BAP(L, LDEBTATAHFMSEREA FRETHIH
[N 8

BT ZIUER R E R R

— . SLANMRERRAHE RN

LM S, EEeNBETa MR KE B ERE. 5 TR
), BNEBRHBEAE B/MISRRE BMEERTRE, BERINMU T
B A 1], 5 3 3 2 0 o B A AR 16 ol AR

EX WEM:=flo,y)HEXNBEID.Pla, v A DKHAR BEE
P, IEASE UP)CDH EANTHSRART P WETR (2, ). 8F

Fla, )< flagiyads
MHEE f (o, )EA (2. ) ARKE Flay)  Rr. ) RAEM
A, )BBREREXNTEEHART P, WEML(-.). 87
f(r,y))'f(.ruyyu),
TFREE f(r ) EA ey, y ) EBME Flo,3) Rz, RASMH
Flo, ) HBMER B RAMEERAEE. 8 BNRAEEN AR S
A

Bl1 R =327 +4y A0V NME. B R T R0,008E—
SRART 0,008, REERBNIE, ML, S EBRENRF. AJLE L
BiXREERA,EAMO0,0,0RFOM EAKABYE =32 +45° WEA.

Bl2 M= -V O+ ESROOEFEXME ARESL0,0)AEL
BRF, W TFHE0,0ME—4ERART 0,088, ERERAR. K0.0,0)
BT 20y FHEFANEEz= - 2"+ WA,

3 o= oy 0,0 ARBRNERAREHNME. BRER
(0,0) b BB AT  MEML 0T 4R, S HHRRENENS, &
HERREL AR A

VI EXRF OB IREME, TP 2 BER. R o TR «= f(P)
FIE B D,P, h D BNE SEE P, HEASSE UP)CD, EFHS
BAHRT P, WS P&

FIPY<FOP) (B FiPY> F(P)).
MiFREB (PR Py A ASE NBAME) F (P
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CTARBKRERE, -RTUHBRSERAR. TEATEEKERT
3 o] K PR 26 3

EENHSERE) BHEY == /(0.0 )EA (2, v AERSY BER
{rg, )b ERE . ME

Filegay) =0, Filzy,y)=0.
E AP 2= e, ES (0o v L FHEXE RBAERE L ER
(o3 YRR 52 T (oL o VWS (L ) BBIE B A H T
Fla )< flxg.v).
PR, AECHBAR y -y, T aF o, B R ES RS
Fla,y ) <flzy. o).
ERM -TER v x=a, LRERAHE BWSH
Felxg y) =0,
2Rl T
fv{:ru,yn)=0.

ML B R UE M 2 = (2, )R (205 y0 20) L H WF-MH, W4T

F-
2oz, = flag,ye{a— a0+ f[,(zg, 33— %)
BREAFTT 20y LI HEFE 2 — 2, =0,

B e THER BT ER u = o, v, ) TEE (2 v, 2 BERTE,
BETEA(ze.y0. 20 VBB IRIEM D E RN

f,(xn,ya,zu)=[),j;(10,yu,zu)=0,f,(.ro,yu,20)-‘:0.

B — TR, LRERE (2, 3)=0./(x,y) =0 B FE SRz, 3)
RS == f(o, y) R R | AT, B RS 2O o iR 1B m
RHA BRARMEES—ERBEL, AN, QO,0RER =2y NER, B
B AAZ A TRE.

CERNE AR AETRARM SR T A BT R

EE2AFESFRE) A 2= a0,y )ER(x, v ) WENEAZEZEES
~ME_HERERDH, L L () =0, f,(z0, %) =0,%

Julzo.y) =A.fu(xa.3) =8, f,(za,»)=C,
Bl Alx, y)E(x, v )R TERBEBENRENT:

(DAC-F>0HAERE. HH A<OMERXE, Y A>0HEHRN
18;

(2) AC - B*<0 Rt iR R {H;
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(3) AC-B =0 MWREHRE . BT R HTRE, ER S Fitie.

RAEHBERTET A A 1.2, BRI EE R ELBhIFEMNEH
= flx,y) FRE AR ERANT .

% BAR4

flx.y)=0, flz,»)=0,

RE--UEHR, MRS —NEA.

B WTE—IEEA(z,,5) . REZMRFHME A BMC.

B=#H BHAC-B MAS WER2MERHE (. v ) REREE
B REKETERNE.

a4 REE Flr,y)=2"-y +327+35 -9 HR1E.

B emraEs

folz,y)=327+62x-9=0,
{fy(x,y)= -3y +63=0,

RERAR(1,01.(1,2).(-3,00.(~3,2).

AREZEMEH

folz,y)=6x+6, folr,¥)=0, folz,¥y)=—6y+6.

AL, AC-B =12-6>0, X A>0,FFIAKAEL, 0O 4FHR/DE
F1,0)=-5;

(1,208, AC-B =12-( - 6)<0,FF LA £(1,2)FRBE;

FEM(-3,004, AC- B = — 12-6<0, 07 kL £( - 3,00 FEBM;

R~ 3.20,AC-B*=~-12-(-6)>0, X A<0,FiAEME(-3,2)
HEJAE F(-3,2)=31.

I EE R EREN, DREREFITENRRNRARSS, MaEH
L AT iR 1B BRI SE e 3 K AL R4S R T, A0 R 75T B A 4k A IR S R 2R,

REFHRARE S ERTHRERE R AIEN 2 H, B e= - V27 + 4y
R0, 0) MR EATE EZR S A0, 04N AT RiHE. Hik, &%
IBRBOBEREN BT 5 BRN A TS MR RIEAFENS. B4
X AL R

H— TLEE ARG, BATI VT 20 ) P R A AR R R R M R B
HER—FHOERE, MR f2, ) EEFHER D L%, W (2, )ED L
68 RE NG B AR D E XA R B S RN B BN ) KR RTERE D
WY PIEE AT REYE D AR L RITEE, B¥E D List # D HTTHSHR

O EARBAHE—S.
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HHBRTEA R NBERE D W ASBRERREGNMD, X R E
(B/MED R R BRI AEEAME) . Jilk, £ EREET, RARHRXEN
BABEN—RAFER A Az, )EDARTAREALHBRERED M
HALHBRCENSDMEML LR, KYRRXOREZRERE, B HRER D
B BExFME. dFERH A2, %E D WAR EWBRAEAMBE, BT E
HEASE R AR RE M ERET, RS EEE . A HE A,y
WA B (R AME) R D MARRE MERE D ARE—TH&, BadT
P R AL R R R R S, »)7E D R R (R /NME) .

fs XSEASRER-MERE2 o MEERFERE. EEE.R.
BEBUERK TR, A ERASRY.

BORAKEHEY z m BR y m,ﬂuxﬁmﬁ% m. KRB A T

b2
2 2
A= 2(zy+y —+ax- z—y)
B A=2(.ry+%+%) (x>0,y>0).
ARABMEHEHRAZ: My Wl IR RFREH, T ok X BB RAE

BNERE(z. ).

% a=2(y-%)=0,
A=2(x-%)=0.

W e LR
I —1

WEEETE, KEHAMEERAR A —EEA, FAFEKE D=
{3 2>0,y>0) WES. REBERE D ARHR -MEAGZ, V2), BT

Wi v =2,y =d20, A BUSBME . T, MR 5 82 m 302 m.
%wﬂ_ 2 m B A SRR R

WP TR E G, A - SRR ES, U TR RT RIS,

Pie A—RH24em MEFHER, REFTHITRREE - HELNSE
BT b ACHE . )26 BR 4T 2 1 B 5 B 7 00 T L k7

B ORITREEMBEN e AN (B 8-11) A RBHE N TRE
H24-2z, FIEKM24-22+22 cos 2, H x sin o, BTG E EE
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7 s,
rd rd
~ -
yd S
ra s a ¥ .
Z
F.—z4._-.| l_@_]

A 8 11

A=3(24-22+2z cosa v 24-22) 5 sin a,
Bp A =24z sin 2 —2.2x%sin @ + x’sin a cos a
2
ATMBFEIER A R r Bl ORISR, FTERME X BERE
BREM S, a).
A

%

(U<x<12,()< as\:E).

A,=24 sina—~4x sin ¢ t2x sin @ cos a=0,
LA,,=24.E cos a—2x  cos a+ 2 (cos a —sinfa)=0.
B F sin e 70,270, ERAFERMATIL R
{12“21'+1cosa:0,
24 cos e~ 2x cos a + z(cod @ ~sin"a) =0
iR, B
a=3=60",z=8(cm).
REZEETRNmAHNBERAE -EFE.FALED=1({z.910<z<
12,0< a3 i IR B I BABH o = 20T 9 BB « = 60°, 7 = Bom B 5

BRES D XEREDARE - THES BT LHE, 5 =8 cm, « =60
88 S T T T AL

T RERE REAAREE

R R (AR R T R B IR I R BRGSO L

Sb T S 7 LA H 0 7 2 PR AL S b B A A MBI

R 1 117 TR A B R A L 120, R o TR AR K B

K R R SRR SRR oy, 2 BB V= 2ye. X B
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BEBN G HUAER .y, e BOTEREMEN 2(ay+ 3z +r2)=6a" &
X B AR A I R R AE AR N R AP AR AR % T S Sl R, T DU A
AL RLENRE. ANFAE -G rmiER. i L8, 7 H
Bl 2aytyetaz) o xR,y A
ul -2
ztiGTvy).
BRERA V= oy B, T REERAA R

V:ﬂ(ef:hy)
2 Tty
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HEREEE F B FEREANERFREFFZRFE RNBE —F
HEIREEBAER S, TR L AEREAE S REN T, XRET

2 A 2R LT 4 B E SR MR
WERTIET RAE
z= flx,y) {1}
&M
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T E AR AE R A A
MR BECLTE (g, 3o VB FOR AR, R AEHF
¢lxg,30)=0. (3)

BAMEETE (20, yo )E—BHN 7(2.3)5 plae, ) BEERN RS,
Ml o {xy, 3} 70 HEBERFEER AN FRQ)BE-TEZARFTER
BHEH y= () BEHAADX LSRRI TR - IR

z=flr,¢l(x)]. (4)
FREB(DE (2, y ) BRBFRROBME, CEREHY FRE(4HE r= 2, NG
AR B — 7T AT 5 of BR800 B A i

% . :f.x(srli’yﬂ}"‘”fy(lﬂlyﬂ)g_i s =1, (5}
FiH (2) AR R B AR B
di = _?’x(-’:uvyu)
dr Ly, © @ {xe o)’

BERAAGSH. B

fx(-fa,yu)—fy(lo.yn)%-gi:—%=0. (6)
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FAENES)]
Folagow) H e (ag. 3,0 =0,
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(3) MMM 2=2"+2y" B =27 FTARAARR:

(4) BB cr=xy(c>0), 5y + = 1,00 BRAMES — S RABAEHR.

2. BH - EFSEARER 0= {z, 3, )0 o<1, 0<» K1, 0o K1, A
(z,y, ) EMEER p(r,y,e)=z+y+z, It HEPENHAR.

.ME=%Rs Mf(x.y.z)dxdyda MEFREH Fz, v, ) BR=ZTRE r (r).
File) AR flr,y.2)= fillz) A A BARE 2= s, y.2) a2
Lh, ey Sd, I<eLm} AR ZERASFZ MARGHEE, Y

ﬂ]'f: () f2{3) fr(z}drdydz = _rfx (:r)dzrfz(y)dy J-;fs(z)dZ-
o

4. HR zyz drdydz KPP R RB#Ez= 2y, 5PE y=x,2=1# =0 FEAHRKN

A .

5. ﬁ?ﬂ](“‘jﬂff Ty R OB ¥ M 2=0.5=0,2=0x + y+ == 1 HERMIM
.

6. HW |lozdzdyde Hh 0 IBE 2" +57 + 2" =1 REALHE R ARMNES —H
R S R

7. HE ﬂ]ﬂdxdydmﬁfiﬂ ORBFRHz=0,2=y,y=1 UEMWER y=2° FER
olzif=e ’

8. M [[ededyde B 0 RAEE = V275 ST = = H(R>0,h >0HER

i

¥ E i,
9. FIAGEEHEH R TR ZER L.

(1) flzdo,. Bk O REBEe=v2- 2° -y R z=z'+y FRRABAZKR;
n
<2)ﬂ](z=+y2>dv.x¢ OBABE L+ =2: BPE =2 HERNAR S,

[
10, FARELIFHEFASERS
(1)][[{:2 4324 2 o, B 0 REBRE L + 57 + 2F =1 BB A ME K,
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{2} m.zdw.ﬁq’mgﬁ QHFREEL -+ + (z-al a2’ +7< AR,

1. #HfAEYHAERHTETH=ZERD .
(1) |eydo, i 2 ABE. S+ Y =1 R TE z=1,2=0,r 0, y=0 FFERMAER—

n
R B 4 E 995
(2) JI[ ST de, Bt 0 BEBRE 2yt 2 — o TR BT K
f

(ﬂﬂkf<fmmﬁmn&mmm4£=xuh¢n&¥mz=sm@mmmgma

@ [ﬂ (2 4yt o, HRHEIR 0 AR ER 0< oo/ 2 + 57+ 20 A, 2320 F#E.

12. ;Jﬁizﬁﬂ%%ifﬁ‘fzﬂmﬂﬂmﬁ?ﬁﬁﬁﬁﬁiwmﬁim:

(1) 2=6 -y Be=v 1 +45;

() ity + 2 =2az(a >R 27+ 5" = (EH = BIREL)

(D e=v 2 +yBRa=z+y;

() 2=/5-2 -y B o’ +4 =dz.

13, BB A B RERE EREAE - SNERMNDESRATRLHESR
REIE W SRRk R &

Y1 A S A

B BT T B I T, B T AR AR A R 8L R I O g R R T R R,
kGRS R AW PRGBS A TR TRERE
FEEAA WA A AERSNIIRER TR ERSEILT R
HoA S

—. HEMNEH

RME S B
z= f(x.,3)
#ih,D NS 20y ALMBREER, B8 fz,VED LEHEERS
Bor (o, ) F () BIEHHFEHE S WEHA.

HEAESE D b F R — B0 /N BH K 8 do (0 PR X 30 1 0 8L 00
de). fE do EB—E Pl ), WMNHEME S tHF B Mz.y. .. B M
Oy B FHBEEAP. A MLMES WHITTEEN T(E 9-38). LUMI
i do B RNEREFE TG T - WAMER, XEEENE S E& F—D
Fohw EWTPE T L8R T— AR THE. & T do BEBMA, 1FE T ErEE
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—AFEERE R dA ALK (#1448 1 R R
AT TR A M ARMES LR RE
ME L) - SRR ARy W

dA:di(D_

cos ¥
1
Vit flz. )+ flayy
Bl dA=1% F£(x,5) + £ lz.y)ds.
BEEHE S WEBLR UEhRERELE
HXs D F#H4S,8

A=E\/1+fi(1.y)+fqy(a:,y)da.

il cos ¥ =

bR BATE R,

© RAFM@E OO, BRA% URBA) IO, FWHERD £, FOREIRN D0 D HE
MAED, IR« ZAETHAXRE:

B 9-39
TR ERE D EEBRAER, AR RFATFEE O, 0L XL LAk . 5—0EH5(H
9-30) P thREREA R, AR HNH o Fbcos §, AT

¢=aboos §= Acos §,

a A=_2

cos 87
TR, T D R bR N ETE A SR & R R R A RN B
, L e
MEH A, RERERRHEN 0 ZEHS A, =m;3(k=1,2."',M)Ab\iﬁ 3 A= %:D;—g WEAR
k=1

B ERPERARET T, R HEESD Aﬂw':a.
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ﬂ d:rdy

AT ElEERE LA
BHEROFTEY r=g(y, )R y=hlz. 0}, A HEHERER 10 B
ERBERIENE D, YR 0 BL(BRBRBILE D), Xipw TR/

_ EFEG R
= [N (5] (5 aee
2 F
=% A=,H 1+(%) +(g%) dzdx.

Bi1 R¥BEH  WERHEFER.

M OBEERATEY z2=vVa -2 -, MEE 20y HiLHREEED
={({z,Mz*+¥'<a?}.

W 2r- - 9z — 2
I -y -y
2
18 1+(§§)+(3;) _'_—“azﬁiz_yz'

FAhxERERRE D LER BNFEEEEAMEE AL, L ERE
D, =z 2+ <o (0<p<a ) h S RKE HIHEF D, LHRE
BB AR, 4 b~a B A, HREBYMEREREHEHH.

:ﬂ-—-w/z_—.—ma,_z,__——zudxdy,
Vet xi -y
FIR R 47, 13
& od d6=ar“der—fﬁﬂ—
f‘ﬁ‘?l" @ . v Ja- g
72:141'[. 4‘5——&% 2raf{a —~ a*~ &%),
FR 1i11ﬂ1=£i11121m(a—«/a2 — ') =2na’.
% R 24 1R T Y R A, LA ot o R TR RO
A =4dna’.

B2 RA-FEHMRFAFNEERTE, B8R £ =36 000 km, 8

ar a -
@ ﬁﬁﬁﬂ%ﬁﬁﬁﬁﬁiﬁﬁ D LHFBEE BB
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THAEESHRAENAEEME RITAZER LENE EEB S E
HHLAT A8 (k5% R =6 400 km) .
B OREOAHRIEES, EOBRERDERDS .
MRy W B BHF.OE 940 FiR.
ERIEESMNEE S R L ERmHEETEMN
o MR R ATBRMES. S WFBEXR

=y R -t =yt 2t 4 PR sin® .

TFEERIEMNEETEEA
ﬂ,\/l+ a—z + )d;rdy
= ——daxdy.
ﬂm >
Heb D, RME S £ 20y B EHRE KM,
=z, ¥} 2"+ Y <R’sin’al. B 9-40

A AR, 7
Rab o P

A“J daf ﬁpdp 2-:er NG
=2rR*(1-cos a).

_ R
E:‘F cOos a*m,f‘t)\iiﬁ”‘g

R h
R+h R+A
HERETER PEMER AR SHREERRAZ LS

A h 36-10°
IxR? 2(R+H) 2(36+6.4)-10°

MU EERTH, DERST 258 S5 M F BB, ¥ 5 = WA
%nﬁﬁaﬁiﬁmnszﬁﬂuuﬁm#ﬂﬂzé%%m

A=27:R2(1— )=21:Rz-

~=42.5% .

THENEMNSEARREEEER
EZHE S ASEFTE
.T—I(u’TJ)
‘{y=y(u.w). (u,v}ED
Z:z(uyﬂ)

Bl HY D R—IEEEFRARE, X lu.v),v{uw. o), 2(u,v)E DN LA
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FEEH 65 B

Hx.y) 3y.z) Mz, z)
I, vy u.v) du,v)

AT WhE S HEH
’ A= HJEG - Frdudw,

Hep

2
"

E=zi+y,+z.,
F=z,rz,ty, vtz 2,
G=x2+3" + zi .

TERNIAE 2 AIBRES ST B L RAFRETIHR.

SHEBEEIER

{T‘Rsin @ cos &,

v=Rsin ¢ sin 8, (e, 0)ED,.
z=R cos ¢,
HE D=1, 0} 0<p<a, 058<2n|.
il « EG—- F* =R’ sin @,
Fi#
A :,ﬂ-~/EG—FldquB
”

Ir a
ﬂstin q;d.pcw:sz dBJ. sing dg.
n
"

h

_ 161 _ 2,
=2xR*{1l—cos a)=2xnR T

p— ﬁ'l:‘

iRt ik S0l SR

'&& xOy :F;Ei:ﬁ n /Hﬁ)f—i.‘Eﬂ']ﬁ%lHﬁ:F)ﬁ(x;,yl)4(12-3!:)- Tty
(x, . Yt REAMA m L my, o om, BH¥ERE FERSENALNLE
b

Smr oy Sy
7 ry: = =
)L R 3
i =1
Hoh M= 2 m, MRS R R,
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M, = E mx, M, = E "y
SHRIREE A RN y WM HRERE.

WHE-FE™®AE, 5H Oy A EMAES D, ER(x, y) AHEEE R
plz ) BE p(r,y)ED LEE MAETR N AHE.LH 2R,

MRS D BB —HERAHARER do (XA X B AEHBIZE
do), (z,y) RRPHARBEH—1T&. AT de WEERD, B p(a,v)ED E
EE FUMAPHET o WBGHRBENET e (2, y)de, AT HEF
EREEERES (2, ), FRETEHBETE dM, & dM, :

dM, = zpl{z,y)da . dM, = yu(x, y)da.
Llzs Ry A REA, MRS D L84, EH

M, = [au(z.3)do. M, = otz 3)¢0.
S H - A T ’
M=H,¢:(I,y)da.
FRLL, 98K 10 B A b

ny(x,y]do M vz, y)do

% S e——
H,u(x,y)do M ﬂp(lyy)dd

WREARESH NEEELER, W ERPE RV DSHE
FWATF A GRAE, BHEEBS S MRS

-_ 1 -_ 1
I=ngda, ¥y=3 ydo, (n

_M_‘J
M

=

He A =Hda AWK ED 6 EH. XA RO m K D IBREF

E RIEH S FEHMA 8O0 M FEE A b

ﬁﬁ%?ﬁ@%%@.lﬁlﬁtﬂlﬁﬁﬂﬁ D BIBL K 7

95, RARARU)ITHE 5
M3 RUFHBE p=2sin § M p=4sin 6 2 S

2

) 55 WK 4 B I (D — 41).
B OBEHAESR D MET M HFUEL

Cla, )BT y¥ L, TR z=0. 7 =
BN

H 9-41
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5=% yda
HEy ITFHRE D ATFEER 1 5XERN 2 HWARZE,FUECHERS
FREATEAEHZE, N A =3 B ARLET S
ﬂyda= szsin 8dpdd = J: sin Qdé‘j:m:pzdp—'s—;—ﬂ sin® #d9 = Tx.
-_x

H y=gm=I
RBLR C(0.7 ).
s, EESRERHARE 0 FES(r.y, 2 EHREEN oz, v, 2 (R
T oplz,y.z)fE 2 L3RS 00 Pk i L0 A bR B
5:=-J‘17IMW(I,y.z)dv,5zNLTm‘w(x‘y.z)dw.é=%ﬂ]zp(.r,y,z}dv.
Hf M= J;D-,a(:c,y.z)d'u.

il 4 RESPEBREO L.
B OECEREAIRECY B BEABERL L, NFREREN o Mk
P B o 23 1] T 08K
D={(z,y,2)|0* + 5 +*<a® , 2 20].
BHR.FECE L W x=3=0.

Zr:-lMﬂ]zpdv:%ﬂ]zdv,

e v=%m3 P B Y R

2x z a
Jﬂzdv = Jﬂro&% @ risin pdrdedd = J. de J‘z €os sin 501:1-;0_[ dr
0 o a

-2 L 4 4
—on. (S0 @77 a7 _ma®
2"[ 2 L 44

B2 = Fa S0 W (0.0, 50 ).

=, #hiRE
Seifit V- W A 9L Shim it
B 2Oy FHEE 2 TRA,ENHNFE(x, . 0) . (ay.0y), (2.,

v AL ERSEE my my e m, A AEAHEEESFEANT c MIMEMT Y
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S S A

I, = iyfm,—;l, = i xim, .

WH--HR. 458 0y BIMHARBR D, B8 (x, y)AHEEEHR
plz,y) BE pla.)ED EESE AEEREEANST »r ORI,
VBT y B A me . -

MRS EHRS D FER—EEB DN R do /0 K505
FIgF do) (2, ) BEAHAERESN - 1+4 Hh dos WERMBAN B
wla, y)TE D LB UBAPHET do BB MABELCSET o2, y)ds,
BES ERTECEFERES(x,v) L. TRAEH AT « WU EMT
yHREDRBITE.

dl, =y plxr.y)do,dl, = 2 pulzx, y}do.
DI ToE b HE LN, EAREE D + 89, E8

I :.ﬂyz.u(.r,y)da,lyﬁﬂ:xzp(z,y)do'.

B RELY MDA RK (HEENIFE O THEZ A EE
. 3
| RERENEI-2FR MEAFSAR
i
D=1{zr.3)} "+ <a”, v20!,

BT RN MM FEBES 3T - g FshHBT,. o 7 R

I, = ﬂpyzda =pu Hp]sinz Gdpdé
fed

B 9-42
=u [ 8| psintodo= ,u-“T‘ L sin’ 839
L

Aot M= ma® p BRI R

M, SESRERARR Q. HE e, v, 2) EHEFER o{x, v, 2) (B
SE plz,y.2)E 0 ERSE)NYHENR T 2.y, WHESIHE S

I.= M(y2+z1)p(z,y,z)dv,

i, = m- {2+ 2%)plx,y,2)dv,
a
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I = JH (27 + ¥ )plxr,y,2)do.
I3

Bl 6 REEN o ¥ TREST Faek.OR—&H 7 MESRE.
WOBBRLELRES, - MM B, LKA ERR o MERER &
73 [A) ) X
O=1(x,y,2)2*+ 5 +£7<a’].

FrR¥ B BB T » I HHRY
I. = J;U (z* +y2)pdv

=p m (7" sin’ peos” § + r¥sin’ @sin® @) rsin gdrded4

2 L4 a
= p_[ﬂ-r‘sirf tpdrdgod6'=pj dl?J. sin® pdg [ rrdr
a a [

Hh M= %:ta’p AREREE.

W, 5H

B, RIS ER — 96 THES— & Py{xo, v,z ) b BTRY R
BRI R SRS A R
BYEEHESRMERARE 0, EER (2, y, 2 HEEN o(x,y,2), 3
BE plr,y,2)7E 2 L% EHENER—ERBEDAARER do (XA X
B EEBIHICHE de), (o, v, 2 ) HE—PDERBPH— 80X — PR ERFER pdo
EUMEERPES (v, y, 2 0. TREFBEAR ST HARX, TRE /LY
BHEIBLT Po(zy,vo .z VAL BT ERALIR B B TS B0 51 0L Ul 4 2
dF ={dF, ,dF,.dF.)
= (G”(r'y'Z)s(x-I“}du.r;'"{r‘y’zr)s(y_”")dv

r

G‘D(I’y'z)_(z_z“)dv),
r

HKH dF,, dF,,dF, HS WA R dF EZ T L EH LB TR, r =

iz = a2+ (=3 P+ (e == ¥, G NH AR JF, dF, ¢F, 0 £
L, i

- 115 -



F =(F,,F,.F,)
_ (JHGp(z,y,zs)(xfrn)dv’ﬂ]Gp(I,y.Z)(y'yu}dv'

r r

Gp(x,y,z)(z—zn)dﬂ)
=)

MERTIH RTPETHA G Fh— R Py (20, v, 7o) AR E {7 BT B BT
BAlh R FERA SH Oy FEHELMAREEED, HEWEN p(2, 9,8
LARER TRPHEE p(x,y, O BREEE (2,). % 0 FH=FERE
BD FR S R EEA M AL

W7 WEBHRASERSAZTEAARBO= {(z,y. 22"+ +
LR .REMBLTF M (0.0.a)(a> RSN FRKMEIN5.

WOEEEEN o dRENEHEERESEHYS%R F =F, =0,
FERBI M = MR

F, = |G, G duv
JH Eo {xz+yz+(z_a)21%

R dxd
= Gp, J. (z—ald= 2 - Oy T3
“R N ]:.I +y +(Z—a} }7

R n oy RIS
=GpUJ‘7R(z*a)dzL a6 | pdp

v [PZ*’(Z—Q);]_%

7
=2“Gﬁuj (z—a)
-rR

1 1
—_ T s |dx
a—z /R -Zae+a’
R
=21er0|:—2R+%f_R (z—a}dv RZ—Zaeraz]

3
=21ero(—2R +2R—%

. _4?:R3

1
=-G 3 Po"—z

a

_ oM
a

s M= i B A SRR SR — B3 D AR
S8 1 B 4 F B TR AR 1931
3} & 9-4
1 RBE 2+ + 2" =’ FEEEE 2+ 5" = ax ABHHEBLER.

2. RETMz= 25+ VHEEE 2 =2 FETHAdEmE.
3, REMHLEESNFELELHAREE 2"+’ =R E 7+ =R FFEANER
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4. BEAAGHARE DT R TEF BT

(D DHy=v2pr.a=z0,y=0 FEH;

(2 D BFHMABARL | (x| 5 4 Zr<ly20];

(3D DRATFENMHEr=acos 8, r=beos #{0<a<b)ZRANEHARXHE.

5. RFHEEAFSHARE D ARYRy=2" RER y= = HER, EEL (2,34t
BIREE pl(r,y) =2y, RIEMARIE L

6. BHF—SEEA=AENN ELKY RN EEFEFTRAREATRINER
B0, R A L

7. MB=EBS T T 3 i ol 1 B S R G (IR p=1):

(1) Z2=x"+3" . z=1;

() e=v AT — 3 2=V a -2 -y (A>a>0),2=0;

(MNe=g +y,x+y=a,xz=0,y=0,2=0.

3. MRS EARE 2= {z,y.2)| 2"+ + <R EENBEAAMNEEN KX
METHATRERESNERSFE N AR REREL.

9. BHYEK (EEEIEYE DFSHARE D DT RREAHIRE:

2 2
(1) b= (r,y)lfg—+%gél =

(2) DEBLy = 5« SH&z -2 FEA,R L, BL,

(3) DHEEARR (x, 3} 0<2Ca,0<5y<<b| R I, A,

10. EASEHE(EELANE HRRAT SN o Mo, FRLEBEN FEL
Hig.L B85 — AT A% shfm.

11, S PE(EE o ¥ ¥R SEHMAXE Q T ==2"+ 5" MFEE==0,] x|
=a,lyl=a M.

(1) RPERHEE,

(2) REPEPEL

(3) RPHEET - nshHRE.

12, RE¥ERK « . BH o WHSEEES TP OMETTHEANMOESIRR(BE
Ho=1).

13. BEEENHER « NIFEAFERA SHEEHED = 1(2,5,0|R <V 5
SRy, 220 REMEF = $E A M (0,0,a)(a>0)4b 5 07 5B KR SH5] 0 F.

4. RNHEBEY o, SAHRER 0= flz, v, 2)lx + ¥ <R, 0=z<n}, REM
FRTFA Mo(0,0,a)(a>r) M A RR ORI

AT LR

B Az, ) REBWREIR=[a,b]x[a,3] LHZEZEER. #E[a, 6] L
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EEBE = 9 —NME, TR F(z. ) RER y Elo. g LW T TEEEK.
Nl

ff{xw)dy

HIE. SRRSO ERBTREN « 5. 45 - BESREN, —REEX RN
EREFERE. XBARE - MELE 2, b LA - MR, BRIEECE
o(x) B

o) = ff(z.y)dy (a<zb). (0

BEER - ERGUETR—THE ERHENEEE AL (DR ERE—
AESER « HFS AHSE > B—TRAR e (2), TEATRET ol2)B
- I

EM1 WEREM f(x,y)HEEW R={a,6]x[a,glrE& BLdRAR
(DWRERERY o), o] EHEL

W @z fr+acBla,b] ERIFS, M

¢(I+Az)—¢(z)=r [fAz+Ax,y)— flz,y)]dy. (2)

BT flz,y)EHER R FEE NM—B0ESR B FERREN ¢ >0,7F
T >0 ERINT R NHEERER(z, ) X (r, .y, ) REET 208 MR
F o, 80

W~ ) + (- ;) <0,
nE
| sy d = flxy 3 H <.
HAE(x+ax, )5z, v)OEEEF ax| FUY Azt <s W BE
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FRHLIRH
felx+ax)— @l
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HUER
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Sl F(x, )% R Lﬁgiifﬂﬁﬂf(x,y)dxdy REEAM, XA E B0
KB, MEAT v E% e B REFENEA KBS HoE
mﬁﬂf(x,y)dxdy WAL 0 R v BB j” U FxyidxJdy,
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Tliremien | [romat o
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MEE. MU EHEATTR, S Ar =06, ) ERMOAHT-HoBlaTE F
B.% ar—0 i,
Plx+az)— Plx)>0 (asash),
FREARH @2 )iEla,b) LEEEE.
RTFEHR o) WHS . FTHEH.

EES MREH /(N BERBEL D magmr - [a.0]x
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[a, 8] &8, &M o) () BERB 2,6 ETHRLE
eSa{z)KE, e p(2)KE (eKarsb),
Dl']li!ﬂﬁ(?)ﬁ%&‘}ﬁﬁ &) (e, ] LT, B

o u)-mj Fla,y)dy

Jﬂm af(z,y)derf[I Bla)]g (x)— flr,alxd]a’(x}. (9)

(z}

iE HERRF
@(I+AI)_¢(I) 2 oAz, y) - filx, _'V)

AT ol) Ax
1 peteean 1 et
= flx+Ax,v)dy—— f(1+A.T.y}dy. (10}
Ax dmo Az Jun

War—~0h, FRERAE - SPHSHHLIEAET REBETEHEHE I RE
BaEh,. B
J‘M” flx +A1»y)*f(x,y)dy Iﬁ[ dafla.y), dy

aic) Ax (o) dx

N%(m)ﬁ:ﬁﬁﬁﬁﬂ%:@i,ﬁjmﬂiﬁﬁﬂﬁ%ﬂﬁ
ﬁj:ﬁﬁjm flz+Ar,y)dy= [,B(:er) Blz)]f(x+Ax,q),

Hp g E(2)5 plx+Ax)ZM. 5 Ax—~0 B,
A8zt a2) - D)+ F (), fla + Az, )= flz, Bl ).

1 pAlavas

TR £ flz+Az,y»)dy—~flz,8(x)]5 ().

Alx)

HAHETTIE , 2 Ax—~0 B,
é ::m Ax+dz,yydy—=flz,alx)]e’{2).

B, % Ax--0, (10} X AR BER LX),
HR(DWAEMEH LK.

W1 o) | Si"—;“’y—)ay,sk o ().
B R B

12 ' 3 : v
O {x)= J cos{ axy)dy + %;'ZI*SIHT:C'I

2
. s . . .
_ [Sm(xy) T 4 28in 2* _sin 2® _ 3sin z* —2sin £*
x R x x x )
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1 6 a
o2 s}zrsj I-Fde (0<a<s).
o

In
® HEX
i s oqn s .
[ro=loz]
Bl I:J;dxffdy.

EEEH f(x,5) ~ o« TIER - (0,1]% [a 6] Ltk IR 2,7 B
DU, T
4 T b+1
1= [ay [ waz= [ (] 4 _J —pdv=la 2
B3 HEBERS 1= olil‘%"ﬁdz.

W OERIBTE . WRTTHENBR

Y n(l + ax)

plo)= [ 2.
B, 0(0)=0, ()= [ REAR()B

. o z
¥ ()= L (1+ax)(1+x )dI'

Fink o ZiYE i SR e W -

x - 1 [ -« + ]
(1+a.z)(1+::z) 1+ a° 1+ﬂ$ 1+x ]+.I'

T
. 1 ! - adx ! xde adx
‘P(a)_1+a’[ 1+ax+.[ 1+ ,[ul*.‘r]
_ 1 _ ™
—mf[ Il +a)+Zm2+a ],
ERE0N]IEY « #4585
(1) - 2(0)
J h’l(l+a)d
l1+a
da n a
+7lﬂ2J‘ 1—2- 4 I—Tdﬂ-
ING) 1=Zh2.
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*H B 9-5
1 RTFFESERNFGFREHMBEHR

1+ ¢ 1
(1) limJ ‘dzy—--5; (2) limJ- W 2t i dys
o), 1+z"+y =0t -1

(3) lirnr yieos (zy)dy.
e Jy
2. R TR EBHEFH:
(D) pior= [ (Fin oMy () plad I L““;'—Iy)dy;

3 k3

3) pla)= sz arctan %dy; (4) plx)= j: e r:vzd:y.

3, 8 Flx)= j (r+ 30 fldy, B () F TSI EE, R F (),
4. BLFR R WM HE ARG

(1= [Fpreems dr )<,
o aCcos T 08 T

(2) 1= J: In{cos® x+ a’sin® z)dr  (a>0).

5. HATHRS:

Yatctanx  dx
e

+ 1—:1"!,

() J: sin (In %)Iﬁ “ 24z (0<a<h).

In .«

B &EA

1. AL TE£E NS HHMAEER—NERSSESR:
(M BESEHER O, = 1(z,y,2) 22+ ¥ + 2<R 2201, 82, = {(x,y,2) | " +
Y+ KR 220,v320,22200 , F

(A)mzdu>4mxdv (B)mydv=4mydu.
t Z 1 1
{C)Mzdv=4mzdv (D)m:}zdv=4mxyzdv.

2 2

(2) BEFLEARR D=1{(z,y) —aszsa,zsoy=sel,D, = {{z,y) 0K sq, <
y<<al. W _U- (xy + cos rsin-y)drdy=
(A) ZJWS xsin ydxdy. (B) ZID- rydxdy.
1

1

{c) 4ﬂ(my+mﬁ.rsin y)daedy. (D) 0.
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2. HE TR E B4
(1)H(1+ xdsin yde B D BTA B R0,00,(1,00,(1,2)F(0, 1) B 7 K4t 5

(Z)H(x — ¥ e, B D= [{x, ) 0 y<sin 7,0 rsanl;
(3)H~/R’ T = Fde KW D REA L + o = Re RERA MR,

(4)J;[(y’ +3z—6y+9)do HHE D={(x,y) 12 + <R},

3. B TH R BSH k.

Lis-4)
fl)J.; dy'[:‘_; Flx,y)dx;

{2)J: dyj:y Sy + j: dy J: Flrayddes

1 1v 4/ |-x2
{3) L dr jﬁ )y
4. EH
f dy j e pi ) de = j (a-2)e™ # f(z)dz.
o L] bl

5. ﬂmﬁﬂf(z.y)azdy TN EAI R TWRA P RAER D= 1(z,) 2 <
yl, —I=xsD1} .

6. mﬂﬁ}ﬂ]f(:. c2)drdyds o H ZHES KA BAKR 0 BEME =1+ 4,y
=2 BEE y-1,2-0 HFERKEES.

7. AR FR=ZHRA

(1} |[|e*drdyde, 3R 2 B DBG + 57 + <R M 27+ 3"+ P <2R (R>0)M 4

a

ey
(z>[ﬂ"“(1 A Dtk BT 5+ 2 =1 BRI R,

B
(3)]]]@ e du, Bt 0 R Oy B LM S = 20 B WIBESETTRE M E 5
i

=35 P E B A
8. Hﬂzﬁ +y+——1ﬁ AR R & 8 R R E .

9. EHAWERN R GFALMENEE L BEE— DS HESROERBH
HHEEHWE 0 TS TS T RN AR CR SN F WL NS S w5
—3N BN R E A

10, REHMR y=- 2" RESK y~ | FERGSSME (BEEIEN 0 HTHSR
y= - M
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1. B Oy HEA~RREMNAEEELRA, &8 FEARE D=1(r.0) 5
t <R, y20] HEL OREFHAWERLE—HR N » WEEAP, OP=a REER
WHF A P EISIN.
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Ft+E HERosSHBER

b — 2 B LA s B S M B R E T B
EAFEa s m N — T i KSR EE. e R fER sHsmEN
— B s R — A i AT AR T (RO IR T IS A B B il 4R B A olh i AR
S FEREREERHBLN—EELANE.

BT KRB

— HWKHHZRAFIIMSE5HER

RN RR ERH R BN, T S BEAAE, SO REW
HEBMAIZAER CHFLEAENHAARRRIIBFE2—8 Bk, Ll
WARHEHAFE (R RENTR)ZTR. BT »
BRSO EAE 2Oy BN —BHBERL L, 2
PSR A BEL FE—E(z,y) 2, EMERERE
Rple.y) RESTHAXHHEHERE ME 10-1).

WMEHEMAEE AR B XEFHERR
ETENREESKENRR AERGESH8H |4
SWRA R RTEARA Lkt h TR *
M-, TR I B MM, M, B L B 10-1

AN A /B BB — o B R, A7, 3 AT 6 5 4 7 AL 4R
FORERABERE RTURRM EE-L(2, 5 ) ENETELHXNE

A 4 S BRI, TR A B o 16 R O AL
w(&,904s, .

oAt As, BRM, M EKE . TRM /NS EN F R

M=z Z uls, 7 Jas, .
= ’I\/J\?Jllﬁﬁ‘lﬁjtﬁlﬁ ATHHE M ¥HGE, mtﬁﬁ%z*ﬂ

D REFEHELARAAHFALEAALAHNAARERAEE.
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4 A—-0 BB R A TR E

£}

M=£in;1 5 pl&  p)As.
! 1

32 i 1B it R P 9 ML A0 At 2 ) BLTE 5138 R R

EX @ LAy RO FXRBBN. EM (=, )EL LR &
L ARSI M, M, M, B L K RS AR
BEH As. X(&. )N i AR EEMBRE— A MERE 75,5008 (i =
2o ), FEER DY £U8 L 00 s, MR &AL ER 6 BEAO MK B A ~0
B SRR B, MR IR B8 £, ) ERRM L EHAKMMS
RARE—HBMBRA 2 [ 1(c.0)ds B

L flx,y)ds= !\1_13; Zn: Fl& . p)As,,

HAE fle,y) UHEAEY, L MERSNE.
ERZAHRIIEED, Y (o, ) EERHRW L bEged, 3 fh

£ Lf(:,y)ds REEN. BRRISEE [, 0)E L EREEN.

BEXTEL MANEEAGNHEE M Y8 EX (2, E L EESE
B ST p(o, y) MM ERHEES, B

MIJ-L,u(r,y)ds.
R T BB BB AT S A S I . A
Fla,y, ) EMRI T EXKpHREs
[ sy 2)as=lim PINICE N ATYE

ME L(E MEABEROC, RN ERBE LK N EWHERL %
FREERBHER EAERBSZR. G0, L T4 REEREHEN L,
EL,(iBfF L=L, +L).5ME

J‘L‘%2 Az, y)ds= -[L. Flx,y)ds+ LZ Az, y)ds
WRL EAHE EABH Ao, EAMSE L EXMENHESRSIEN
ff(.r,y)ds.

@O BER,L(R DA USRERE, WS- ERE RN LERNSEBE LR MNAXENL
SrBOGHR .
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XA R M E LA, EF LT ER.
HE1 Be.2H¥EHE,M

L Laflx, )+ fglx,y}]ds= rfo(r,y)dS *BJLg(I-y)dS-
MRz EHRSME L TSETRLERMENL L, W
J = | plemdse [ e
HEI BEL Efe,v)<glaz, ). 0
[ flemess | g,
R, H

‘JLf(r,y)ds QJ.L ‘f(:t.y) ds.

i & £18-8: 0 :F =R ol R S

EE Az ERSENE L LAELEEY. L HSERAEY
xr= tp(!)s
y=g¢{t),
Hb o) () [e, plERE—BEZESH,. B o7 () + 97 ()70, N &k

ﬂﬁLf(z,y)ds#E,ﬂ

[ e yras= j"fgga(t),.,amw SO PN od (a<B). (1D

E BEXU2M: B BFH, L EMEA Mz, )l A ZHBHTH
WAL E L ER—FIN
A=M,, M, , M, M, M, =B,

B ATIRE 1 F — 1 B R B (A
et K<t <, = .

RN AR R RS MEL, A
[ 7(z.3)as=lim z; F&  n)As,.
WA O ETFEEME o B &= p(c) oy =d(c) KB, <o BT
As,:j:" Ve (5 + ¢ (de,
BB RS A
Asizmr'_.)m.,

(asltsi3)
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Horar =1 -1 .40 =, TR
ij(_z,_y)ds=l‘ii1; Z Tleote), o) W g7 7 Iat.

BFPEEY ¢ () + ¢ (DEARRe, p] LEE, BRI LHE EATH
L RN )

[ e osras=tim 33 fLpCed e/ $700) + #7500

E AR, R B (), ¢ W e () + ¢ () EXEFA e, 5]
FRERSG T ERTE o, f] LS U PERSRAFER, HE b

REMABEB | 10, 0)ds GFTE B
[ ptaamds= Jﬂf[qv(l),sb(t)]\/ T T ¢ 0
(a< ). (1)
AR (1) FN, HE ALK B B 2 LA Lf'{x,y)ds I, HER 2. p.ds K

WEBN () ple) V7 () + 97 () de  BEM DI FRBGSRATT X B
BHER, ERAN TR —EEBNF LR ZEBL N ERESHIALUE
£l FAMB K E As, BREMR, AT Az, >0, FLERSO TR « —E/D

FERA.
MEML L AR
y=¢(x) (rp=r=iX)
LB AT DA EEEERSRNSR TR
x=t,y= (1) (T stX)
RIETE , AT B A (DB

ij(.:c.y)ch: J.x ol WIT ¢ de (e < X). 2
Pl , iRk L B FR

r=ply) (v =y Y)
P
[ reds= [ AW Gy o<y (3

AR B SE RN I hSH07#

O WERIEWRANER S 2+ ¢ () EHEME e, #1 LW —BUs R , B MK
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r=ple),y=¢(t),z= i) (aSeSp)
o it T SR AL
Lf(kyw)ds:Ef[qo(t),tp(z).w(t)]mr)+<,b'2(r)+w'2(t)dr
(a<B). @
B [ Vs T L RH#IEy -2t ER OO0 SR BN

g —BEIL(E 10-2).
B mTLakhE

Sl FHik
JLﬂds=J; mmdﬁﬁzmdm

= [%(1 +d2?)" L:%(sﬁ-u

B(L1)

B oie-2

B2 HEEER R.PLHAR 2. HENL xt B i BR Bl ¥ SRR T
(RERFEH o =1).
" EAFERNE 10-3 B,
I= j yzds.
hTEFHE A LNEEFE
r=Rcos @,y=Rsin § (—a<if<a).
T2

I= J- yds= J‘u R%sin®6 v (— Rsin 8)% + (Rcos §)°d8
L -a

- R? sin 26]“
=R? sim’ = —
R J sin' 68 = [a =N
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R]
=~§—(20*sin2a):R“(a*sina tos a).

B3 HE AR J’r (2% + y* + 22)ds, P I B8RSR £ = acos £y =
asin 7~z=kt EMNF: MO B 2e A5 —E L.
@ J (2 + 3" + 2" )ds
r

=J‘ZR [{acos £)7 + (asin £ ¥ + (k)]

(—asin t)* + (acos £)* + 2°dt

2r
= j (& + By e + Eidt
0
JERRtY
=/ a1+k2[azr+?tl]
o
=£rrv’ @’ + R (3a" +an' k).

3 & 1w-1

L RBE Oy AAF - SHFAREOMBNL AR (s, L ERNEFEY £(r,»). A
EOE NSk g L g L

(1) AR ERINT « B 3 5 P HBRL L

(2) EHERILABL2ATF «. 5.

2. AR K& B 0 E MR 2.

3. HET SR K5 e 2R 5

(l)ﬁ;' (e ) ds, K L A 2 = ocos 1, y= asin 2{0e502x);
(ﬂL(rWHhE*L%&ﬁmmRmnﬁﬁmﬁﬁﬁa
O)iﬂnﬁ¢L%mﬁﬁy=x&ﬁ%ﬁy=fﬁﬁﬁﬂﬁﬂﬂﬁ¢mﬁ;

@ T 4 R L AR 0 B - B MEE R RN S B
MRENE LR

U)[~rlr—¢sK¢rww&z_mm:y €sinz,z=e EHBTF: A 0LE
I MRER;

(6) [ o*yeds 3o [ AHMABCD B E A.B.C.D EKKA0.0,0).(0,0.2).(1,0,
23.(1,3,2)

(1) [ 5 ds Btk L HBBO —Hr = ale - sin 00,3~ o (1~ coe OLKe <2
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(S)L (o' +3 s HAF L Rt r=alcos ¢+ tsin ¢}, y=alsin ¢ — reos ¢) (0= =5
2x).

4. REBH o PUBR2e BN EMERE = DOHAL.

5. SRR REE BT EN z=ucos £, y=asin t,z =k, KD 0 <20, THEH
B pla,y.2) =27+ 37 + 27 5K,

(1) EXT » MIWEAMEL:

(2) EMMAEL.

- oy O 3 o e

— MAGHHERTHESSER

FTHEHEREND E—NREEE Oy BRAMNEA BXEHLINL B

BBEEB FRITRD XHAFA N
Flz,y)=Plax,y)i+Qlx,v)j

FER . EPEE P(r, ), Qle,EL FESE BHEAE RSB IRPE
71 Flx,y)iHERZH(E 10 - 4). Fitn)

BMNMHE MBI FREHNHFAEM AW
HEABNA B HMAKH FEMDIW ST HE
F 5 BAR R,

W=F-AE.

BE Flz, ) REN BHARMNE L B3y,
WABEERUEARHE KAWL NP HE o *
Ab TR AR B R A ek B iR T E B
#Y [5] .

FEHMEWM L EAEM (x, v} MCey,3), M, (z, 1 v, )8 L

SHin APIME B R A EANRE N, MRS BT, M ItET
EABSE , BT L P 1o 48 B
MM, = (Az,)i+ (A, )j
FERABE, Bk Ar, =x, ~ 2, Ay, =~y XBFEE P(z,y),
Qlz.y)fe L L%, TARM, M LEEREN— A, 5800
F(&,9)=P(&,n)i+ QL& .9)j
AT LA RN £ A h KR, B Fla, ) WTH i ANRBERE, A,
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FPE .20 AW, T LUA MG UM% T 9 21 PCE. | 5 )WY ML_ M SR FERG 21 -
AW, =F(& ,7)-M M.,
B AW P&, Az, + Q(&,5 )0y,
FE W= 3 AW~ Y [P(4,7)5r + Q& 70051
B A B NIKBRS A , & A0 BRI PR R, 74930 09 R
B RSB IAE A5 A 1 30 AR (0 B
W = lina E [PCe.g00z, + QL& . )0y ],

320 7PN Y A3 PR R B 9T R fh LB AY 2B B AR G| T T A L

EX BLAOyBEHARABRBY—REMAER4KE HE
Flo, ) Qlz,ELTHERELLBEL BFEAERBEBA—RAIM, (1.,
LMy (ry 30 M (2, y, DB L Sl A REDRR

M_ M (=12, ,n:M,=A,M,=B).
WAz =z, — 2,09 =y — v MG, 0) BN M EERIE A R

ENERKENBAME 108, 3) P(&. 7 )Ar HBRAEE, WHKESR

BHEE P(r, ) EBRBEN L L3845 HBRBRS 2k Lpu,y)dz_

EON, MRln D) Q& 7)0y, MEE. MHEBHAER Q. ) ERA
B L PRy MBERS M [ Q(z.0)dy. B

| Ple.3)de=1im PIRICIRIES

LQ(I,y)dFm DIIER BLEP

b Pr,y) Qe ) MEEREN L RN,
BLER AR Ry BT X MR RS
EFHPRISET, S Plo,y) Qe ) EHFEM BRI L Lk

B, 1A BB B 2R A j'p(l L)z B jp(:.y)dy BB UERNLES

Plz,y).Q(x,y)E L EHEE.
aRE AT LS i B B SLE s AR R A 2R T IRTE

er(x,y.z)dﬁm DRI ML
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[, @ty mdy=tm > Qe 7, Lay

| RGz.y.2)dz=lim 3 R(.7.5)4,
FEF g A R
LP(Lny+JLQLLyMy
ROE A IR R BT, MR e E T R
|, Pladz+ Qe
GRIE=0E 32
L F(x,y)dr,

Hp Flr,v)=Ple,y)i+ Q{z,y)j HEEEEH dr=dx +dy.
@40, A B T g B DHit a8 0 6] A3 sk

W= j Plr,ydr+ Q(r,y)dy,

e
w =LF(x,y)-dr.
ol
JFPth2M1+erhuyth+J;RUu%zMz
R
| Plriy.0)dat Qay,2)dy+ Rix.y, )z,
H

J. Alz.y,z)-dr,
.

HPA(z.y,2)=Pla,y,2)i+Qlx,v,2)f+ R{a,y, 2 k. dr =dxi +dyj +
d=k.
WA L D EABARY BINAEREEERMENR LK r) Exf
R RBERSFTERBNSE EXRIRMEL RSz A,
Fﬁﬁﬁii&ﬂﬁﬁéﬁﬁﬁ‘ﬁﬁ)‘é,ﬁu%tﬂﬁ%ﬁﬁmﬁ%fﬂﬁ%_—%ﬁﬁ.%T%
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AREEL BRI BEARZE FRERPTHNBREAEKENR L %
=
MR 8. ghEY N
L [aF (x, )+ BF,(z,y)]dr

=aJF1(I,y}'dr+BJ' F,(x,y)dr.
Wh2 HEEHMEN L Ao ERARNBERGEINL, 1L, .0
J-’F(r,y)‘drzj-l F(.:L’,y)'dt’*J‘! F(x,vy)-dr.

MR3I & LRERNXBHEN, L & L WM& EHEL, N
J_F(r,y)-dr: ‘“J F{x,y)-dr.

i LA e BN L WA e B TFE N IRERIR,
M IR Oy e e, R B AR A AR Al AR A HE A R B B A
5 EHR 3 BT

P 3 Eom, SEGMBENF RSB AL EY AL A
EXETFRHEFRMOBRRAS R SAEBRSMENAE.

B SRR AT EE N, Y EEHEERS AR~
J T A O 2R S BT L A0k R 3, B AR AT AT i 4R BLAN th R B K Rl A1
.

= XARH B ER T HE

EE ®P(z,y) Qr.y)EFEMEN L PHEEXAESE,L NENA
M
g.rigv(z),
ty=g{z],
HEW  LEEH TR IR A M(e, v )AL HRBEABLEDHEARB,
(D WEL « B ARAKANAZEA LR B —MERIH. B ¢ (1) +

G770, I B R 4 j,P(x.deI +QUa.y)dy HELH

[ PGz.y)ae + @z )y = j” {PLe(e). ()] (1)

© MBS Flr, )M T FESRN L FTEEAM (e, 0). . %L PRHEM .
LT M W, 4 Fla,y) — Flag,v) 0.3 Fla,3)=Plr,y)i+ QUr. 3, W Flx, y)EL L
FEBM T P2, y). Q. v )BIE L FiEgE.
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+ QLolt), pl2) T (2} ide. (1)
iE #E L EE—FE
A=M,, M, ,M,,- M _,,M =B,
B F— R R AEAN S HE
Q= tgalyiaty sttt = .
W LR ERRRTHE LA
Lp(x,y)dx:gi_gg 2. P(& . 7)Az,.

WAL, ) MHTFEYRE « Wt =e(c).p=g{c) . KB ¢, Fr._ 5t 2
. dF
Axr,=x, —zx,.  =¢lt,)—e(s, 1),
MERMS T EEE A
Az, = ¢ )AL,

Ko A, =¢, -t v T, 5 ¢, ZH. T

LP(I.y)dx=£ii‘xnl i} Ple(e,),¢(r )¢ (] DAL, .
BXEE ¢ ()EAREA [, BRI B, o« T EHE, BOAT LT LR P 8 o 8%
RN 1}

[ Pz = m>S Pl p(5) 16 ()50,

LﬁE%EﬁﬂEﬂﬁFﬁﬂ%ﬁﬁﬁJ’ﬂP[Mt),gb(t)]qa’(t)dt,ﬂﬂ:.lz?ﬁﬁ Ple(s),

P00 g (DR B ARBG RIE 6., H ERERNBATS | Plx,3)de
WHE HAH
[, Ptemaz= [ Pletn).sto)p 0a,
AT iE
[, @temds= ["aleto .01y (.
R, 8
ILP(x-y)dx+ Qlx,y)dy

© CENTLWEREY ¢ (TR ZE LY — B gs e,
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= j” [PLo(e), ¢() e (e) + Qlale), g() 1 (e}l de,

BETR«HETLOBA, LR HNETL H&EL.
A3 (1) FB R A B i 2R LAY

JLP(I,y)dI+ Q(x,y)dy

B HER » oy do dy IR A () ¢(2) v (2 )de " (e)de RE N L 1R
R SHE « 3L $ESFAEHSRE FEHIRT T, XELM
B . TR MEFLMER. LB AMNET L €K, F—FEMT 5

MR LEFRBy=¢() R r=p)BH TUBSELBTRANHEEE,
i, 4 Lodiy= gl A, AR RA

LP(x,y)d.r* Q(x,y)dy

- j [Pl gle)]+ Qla,¢(x)]¢ (x)ldx,

EE TR o MR L #EA, LR b WL MEE.
AKX BEMME r B EHE
x=@l2), y=¢(t).z=wls)
BRI, X EEE
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BA 0,08 ( 3 1) —am;

(4)L ("= )de —(z+sin’ p)dy, HF L REBAMy - v 27— 2 LB &0,038 5

(1,008 — B IE.

6. BWIET A P{r,y)dx+ Q(z,y)dy THEA 20y FENRE— Bz, )RS,

HRBHEM—T ulz,y):

(1) {x+2y)dx+ (22 + y)dy:
(2) 2aydx 4 2 dys
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{3) d4sin rsin 3ycos rdr — 3eos 3ycos 2rdy;

(4) (323 y + 8By M + (27 1 Briy+ 12y’ My,

(5) (2rcos y+ vy cos x)de + (2ysin x — x7sin y)dy.

7. BE—ENERTFHESNEEN XN =+ . Y 2y -8, X ENRET T4
R RELEABN HHARENISRERX.

SV B i AR

—. AR EEROEEESER

EAEE - FE-AHNEREES, MR MARN Al EY, RN im g
T p(, A EFEE w(r,y, ), DPEELKHNE o5, R/ MEHEGE
HaS,  \H MBS LB — (8, g )8R BB EM— R g,
L) R4 EREE plx,y, ) HIEEMETET, FFRARE M RET A8
R

M“E&Z (&, 5, 5)AS,,
Heb o F#R a ARETE A ERONBAHE.
ERERBREERBEESBE . EEITe R R R E R
A A
EX EHE RN EE (2, y.2)ES LER. B EENE
PR AS(AS, FMERER A EHER), B ,5,0 )R A5, EERR

EM—R . ERB (&, 9,0)A85(i=1,2,3,,n), FEM _zn:f(f:‘,,:y..

£)AS, RN &G BT EE B AE A0 B, XA RE S FE . DR
WHBRNEM S(x,y, ) EHE S FHERNATRARE—XHERS .2

fﬁﬂf(x,y,z)dS,ﬂﬂ

Hf(x‘.yrz)dszkig(} 21 (&5 )AS,,
R fx,y, o) MEEREY, S BB NE.

T BRSHESENLFHARSBREENAME HMETR.

Q@ HWHAERNHE LEEHSHESHRAE.

@ PR R I LS SR AP, B Y A b B s P
B
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WAMEN .Y fr,y, ) ERMHID > b % uEa] ) 6 WLe0 1 00 FL4H R A7
T S RSER [(o,y,2) % 3 L

R R X R R (xR IE S MEEM, A
FIRH pla,y, 20T 3 XTI B B E R

M=ﬂ#(1,y,z)d5.

IR ZESREBNC, RITMESKEE S EXNARNMERS S TEE
NI R il I xd E R AR A 2 A iR 30T o B B R e h
S Rz zE=3,+3,) . KAE

Fla,y,2)dS= ﬂf{.t.y.z)dS*- ﬂ .y, 2)dS.

I 43
Bt}

s T AL M L0 ST 0,5 B 50 B 0l 4 B4 4R 2 o
BB

. MERS ARSI E
BWHSHE Z M Be=a(a, )BEH, SO ENBERER D
(B10-18), B e ==(x, W E D AR EE

W BHEE flr,v,2)TE 2 FESE.
M E R EESNESL.H

J]‘f(.r,y,z)dsipllg z”;f(ﬁ o 3, LEAS (D
Y i=1

WL BT AS (BN ERDITE |
A5)FE 20y W EWBBRRH (A0}, (EHTH 4&%>
iRt (aa) ) (DR 8 AS, THFY & S

By
A5, = ‘U N1+ 25 (e, )+ 22 {x, y)dady.

taa}
AR ERsa R EER, FAXTER
a8, =1+ 2208 g )+ 208 .7 M Ae,),,
K (e, g Y EAREH(Ac), LR~ XE(E. 9, L) B S EM—. &
t==(8.9 . BB, ., OEEIAEE(A), EAIH. TR

Zz=2(x3)

@ AARERRELEDERAS AR E R ARNEE. LS RITAEZATRANSRA A
L:1o8
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>0 e . LOAS,

= Zj:f{&i,v,—‘z(&',,m)]\/l + 208, g )+ 2,y (ae),,

BTFER flr.y,2(x, ) IMBREE L+ 22 (z,y) + 25 (z,y ) BERER D,
EegE ATRGEM, Y A0 B, ERHRARELS
S e mesle ) WTT 26707 (62 (B0,
H‘Hﬁ[‘ﬁ*ﬁ% XTEBESBFERANRE TEFEN, EST_ERS
Hf xyy,zia, )W+ 2z, )+ 22z, y)dady,

ﬂ%EﬁWﬁmWﬁﬁﬂﬁEﬂLywmsm#Eﬂﬁ

ﬂf(x,y,z)ds

:Hf[x,y,z(r,y)]wfl*'z";(r.y)+zi(1,y)d;rdy. (2)

R R A B B TR = BB A4 A R B B AL 69, B4
WS KT ERz2=2(x,y) MBEHEBHITE d5 & &2
JTT e 77 (a yhdedy. LA, ABREE « B0 < (e, y), A
HHRAR IS #EV 1+ 22 + 2idady, BHIE S E 20y BEHEERED,_ X
FEQLAE X0 TR AR AL B RS T

MERAHE S Bz =2y, 2) 8 y = y(e,x) B, LT R H R
R0 B R R RS

w1 mEs [0 s RRE L £yt 2 0 BT

O<h<a)BHHTREH(E 10-19).
M ZHTEN

z=va - 5.
SHEOy M ENBEEBRED ARAEARE (2, 27 +y'<a* - 47 R
R s

-U‘_SI adxdy
S 2 ’.[I.u-.r —

£

BEARQ2).F
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F| AR 2 45, 48
ds ardrdﬁ SR rdr
[ Jotedtea a0 " e

SR

:2nu[*%ln(02*r2)]u =2nalnh£.

#l2 HHE @Iyzdsm,ﬁ* S EHEHr=0,v=0,z=0M x+y+z=1
B B % B I T A R 3 A R (B 10 - 203,

10— 20

8B O EMANE EEFEHLz=0.yv=0.2=0R xc+y+z=1 R
Wity 2,,5,,.5, R 2, TR

@ ry=d8 = ﬂ ryzdS + -[J. xyzdS + ﬂ zyedS + ﬂ xyedS.
5 2

I I,

BFE 2,3k, ﬁfﬂﬁﬁf(:c,y,z)—zyz AT, LA

ﬂ'xyzds ﬂ:cyzdS nyzds 0.

=, b, zflfx L FR LA
W1+l + 2 =/1+ (-1 +(-1)° =/3,

MR
@xyzdszﬂ'xyzds ﬂ‘v’_a:y(l xr — yydzdy,

b3

ﬁFF'D %2 E 2Oy [l LS o EDEHE@% z=0.y=0FR z+v=1FH

T e @ ARERBEI RS
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Fod ol iR N A
@.ryzdb «/_J‘;rdxj‘ »(l - o — y)dy
Jix[n—rv ke
J'x 1-7)

:%,’J- {x —3x' +32% — %3z =
o

|

—
=

2
3 B O io-4

I B —AHEREHHE 2.8 ey, DR ERNTEEEN o(x,y.2), BHEREH
R RS RA X EY T o R SRE.
2, e xf i ARSTE E H A B E EA A X

ﬂ (z.y.2)1d5 —ﬂf(x 128 +ﬂf(r,y.2)d‘5

oz B I, S, HEN.
3.5 5 ROy BAM—1A Eiﬁﬁ,rﬂiﬁﬁﬂﬂf(r,y.z)ds EoEEAHFARE?
=

4. ifﬁmlﬁﬂlﬁi'ﬂf(:,y,z)d&i¢ IR =2 — (2 + ¥ ) TE 20y B M

ol y, 2 )BT
(1) flr,y,2)=1;
(2) Flo,y.2)=0"+ 3"
(3) flz,y.z)=3=.

5. i’r#ﬂ(12+y’)d5,¥£ﬂl IR

(M EH == 7+ BFEH =1 FERNEBNE N FHNE;
(2) A " =3+ )BEE -0 =3 FaE s
6. HF FU 3 BB A o im B4

(1)_[ ct2rt Sy JAS R SHTWL + L ¢ Do 1 ER-HEP B
mﬂ(zw—zf <t 25, B S M E 2+ 2y ¥ =6 EH—HRF T
(”H(I*v*ﬂdb Hbh T HMEal + 5+t —a? b e 2h(0< A< a)EEA

(4)H(-zy+yz+ zz)dS, B ZHEE 2= 27 ¢ Y BHE 2y = 2ax FIRBNHE
F3

B 5.
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TR EE €~ 4 (27 4y O eSOME KT EERE  p= .
B REEEN o WHAREE £+ 4 2 = & (2DHTF « WHEHRE.

LR AR Y i TR AR S

—. SAFHEERSNESSEE

Fefr Tt Ay f — Sk yiae X B i R ki
BERAVBE A MERE MK B AR 2 () BRHHE.E
NJ;\@{'—?I@[JZ%@;XMQH,—%EE%'"Z’?@E@&@%WE,%MEMZ
S AR B AT A SE B R Yl R LAY
AT A A bR I E RS, EERE M AW, RO LGES fE EER
B HFE R R A BN 3 T 2= 2 () WRBE R REE a8
1EmEE e, BB UACAREMBE S LR L. A TRAMENRR SRR
FEEE AN, AT A D BUE M TE A S SRR B T e B AT B T aY
it , SR FR A I iy
BIREMBE. &S ER—/hlE AS I AS ®#E 20y @LB—
BRKH, FHMBRENEEHIL (A0, BE AS LEALHERES - M0y
Hf oy MR cos y BHAMMATFE (I cos y MR EMBIHBRABER). RITHE
AS £ 2Oy iﬁikﬁ‘]@(AS)nﬁ
(Ao),, ., cos Y>>0,
(AS),, =4 —(Adg),,, cos ¥<0,
0, cos Y=(0.
HHft cos y=0 EE 2 (As),, =0 WTE . AS ¥ 20y B EAE R (AS), ZFER
BASHEOy BEMBERBMNERHU-CNERS. HUBTIEYL oS
TE 30z BR =0z W EmBELS), R(AS),, .
THERE 0 T S R AR A R K.
REpgE—NORE FRERICUAATES AR EEEY HEE
BEih
v (z,y.z)=Plr,y,2)i+ Qlz,y, 2}t R(x,y,2)k
g Z REBESPH B MEE, SH P(x,y,2) . Q(z.3,2) . R(x,y,2)

O B BEE - R
@ BEREE A, R R R R -
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BEZ FEG CRERMMEMRED 3 HEWOTEMER HHE ¢

WEFEAR S FE TR A B B, B R T & AR
BHREN(FRR) e X n HEFEMAGERE(E 10-21{)), B aER
frrt A P P R A AR R — MR E Y A BLE R v | R (B
10-21{(h)}.

(a} (b)

Lo )= 0 < TR, BBHE K R BUR

Alv lcos = Awrn.
LR RA A IR A L n BRI

B0 )= TH L RARAGERIEE A W - B WNHR 0 HT,
HAv n=0,8 &= Av *n;

L n)> F 0 Av - n <0 EMRATHE Av - n BAHELRAIK S A
L n TR — ROV, R B MO L T KR A SR E VR - n BRAE— A,
HWW — n 35— WM K ~ Av - n. B, R0 om0 T4, W 3l 1 1
Kt A W n FFiE—NERENH Av n.

BTFREFEERNFREEHRRTA—HEE, AREo G REXEE,
EIHRGERAEERR PR EAHE RELEEN S S LR ESHNT
bt B A B 7 B, T D AR B N B (L

OHE = e bR AS (AS, RN EES: Sl EHEE). £ 2
FH B v REENART, RE AS, WEEERMN, RIVRTLUA AS, HE—
(g ., ¢ A HOWE

v=v{(&.9.8)
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= P& .9, L0+ QUE 0 LT HRUE . 0K
IRE AS, L H k& 5 b oy o3, LA
(&.n,.0 )2 ME = WEMRERE
n, =cos od +eos Sf tcos Yk
R#AS, L HBERLWP S
10-22) WTHEEA AS, WEIEE MK HE
0 3 L0

v RAS, (5:1,2,""7!)- © ’
TE BN 2w e e & /

@ﬁ“/;}vl-uiﬂsf H o10-22

= Z[P(E,.UA.Z,)COS a + QUE 5, L )cos &
+R(& 9,8 eos 7, ]AS,
{H cos a, ' A8 (A8,
cos B, *AS, ==(AS8, ), ,eos ¥, "AS,==(AS,),,,
Hit ERATUER

B~ P(2 .7 . LIAS ), + Q& 7.5 )(85).,

+R(&,9,,8)(48),,].
A0 B PR ER.RBIRE o M. XEE A R £ 1 il EE
EPJ‘E?IJ.4111%’21!]941ﬂﬁiﬁ5{ﬁﬁ&Tﬁﬂxjgﬁ%ﬁjﬁi%ﬁﬁ
EY @EZARBRWEQHE,.HEMR(z,y,.)EI LER B EES
Bon BUNBITE AS, (AS, AIMY RTE: B BEAER),AS, B0y WLH
HEH(AS),, (L.9.LIRAS LEHEBREN—&A NMEY SN HBENE
GRRXE 08,

lim SIR(E 7, £ (A,
BEE WAEERDEM R(x,y, ) EFAUE S LXI&E: .y OAERS
ia{'ﬁﬂmx,y,z)dzdy.ﬂn

ﬂR(I,y,z)drdyiliigg ZR(E,M&-@’;)(AS,)U.

R Rz, ) MEERES, T WHRSME.
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FMAATCE L EM P(r,y, ) EARNEE S EXM&TFy - WHERS
JPtes izt BEK Qa,y ) EEMBE = E3t&iTz o MBERS
F

ﬂQ(r,y,z)dzdx a3 A

[pte.s.2)dvde = tim STP(E g £ (A5
s =1

I[Q(.r.y,z)dzd.z =£1_1:1l} iQ(E, .7, 5 (A8, .
A = A I R A U 3 2 RS

WAEH .Y P{x,v.2).QCx,v,2) R{x,y, o )EEH M ABHE = &
S R RS REEN, UEEBE P.Q.RES s,
TENHEHAREME.

ﬂP(vz,v,z)dydz *HQ“ o 2ddzde + ﬂR(r v, 2)dady
R BRI 5 AR, R E T

HP(:.y,z}dydz+Q(z.y,z)dzdx+R(.z‘,y,z)d:cdy.

B, L S RN R @ TET N

P= ﬂp(x.y.z)dydz +Qlx,y,e)dedz+ R(x,y,2)dxdy.

I = By R IEBEAH MR, LA E BB I b B RAe W RS
FEBES A I6HE M LAt e bRag i W=

*f A B Y B ST BA 5 XE AR G R B AR L — e R B
(LMRB ISRz 5,0

ﬂpdydz + Qdzdx + Rdady

ﬂ Pdydz + Qdzdz + Rdxdy + ﬂdedz + Qdzdxr + Rdxdy.

Aix"(l)ﬂTl—J.#Ef“ﬁZ%ﬁEE Ve 2 TR SRR .
(e RAAHE,Z 75 ZRHAEMHAE B 6T, N

ﬂP(x.y,z)dydz= —ﬂP(r.y,z)dydt,
3 X

(1)

J]-Q(z,y,z}dzdx:*_H.Q(.r,y,z)dzdr, (2)
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J] R(r,y.z)dedy= 'JIR(x,y,z)d.rd)'.

(z)ﬁﬁﬁ,i’iﬁﬂﬁﬂﬂﬁﬂﬂi@ﬁffﬂfiﬁiﬂff,Xfféléﬁzﬂﬁ{ﬂlﬁﬂlﬁ?ﬁﬁ’}?iﬁ%‘ &
itk Fxf SR 10 TR 3 BT o AUE R S ol T AT BN RO

i A T B AN

. X desR i g AR S 0 MR

WHAHE = 2a B ez (x, ) FAEBMMKE LW, 2 A OviELEH
BEXEID, BB () E D, LA -MESRFE. HEHEYR
R(x,y, z)E X hESE,

£t S ] TR P

gR(.r.y.z)d.:d;:=l}_13 ;R(E.,r}, LEAS) .

B S B LM, cos 7 >0, B
(AS),. = (Ad,).,.
RS, £ S EM AL ¢ = 2(& 7). ATTH
SIRCG 7,088, = SIRIE.7,2(6,9)] (80,
& A0 BEATURMBE REE
HR{x,y,z)dxdy: HR[:,y,z(.r,y)]dxdy. (3)

BRI AT B FESHL Y BB AR, A K ()R R B
ﬂR{I-y-Z)dIdy M, REREH R  AERS WEK = (e, y) RETE S
MR D, F S = SRR T
PATE AT (3B B BB I S MR SR BB B 3
BT, B cos y<C0, A
(A8), = ~(8a,),,
AT

.HR(x,y,z)d_rdy:* J]R{.r,y,z(.r,y)]dxdy. (3"
T 5

A R S o= (o, 0) B LA
J:I-P(a:,y,z)dydztiﬂPEI(y.z},y.z]dydz, {4)
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SRR SRR MR S RA TR =2y, ) R A
B, BN cos o >0, MEIES; R, 08 3 BEM B cos a<0, HEMAS.
MRS dhy=ylz.2)8H 0NF

WQ(I,y,z)dzda'":t ﬂlQ[.r,y(t,x),z]dzdx, (5)

EALRNTE AT MEFABE 3 By = (. 2) F8H 890 B
FO LB cos 30, EBRIES 2 R 3 BAEM,ED cos §<0,HBAE.
Bl1 S EEES

ﬂzzd_ydz + y'dzdz + 2 dxdy,

Hi s BEbEo BEASFEAIN, 0= (2, vy, ) [ 0r<<a, 05 y<b, 0
z<icl.
BOEHAEE S LTS
Ziz=m (0 e <Ka 0y bR LM,
3, e =000 a0y )R
Zra=a{0<y<o, 0o ) AT
2, ax=0(0=ly=id 0 e )M
Sy =b0{0aa, 0K ) A
Seiy=0{0<a<a 0o )R ZEM.
B =, 3, AL HA A B mAE yO: W ERBERT Hik

ﬂ-xzdydz = ﬂ-xzdydz + ﬂxzdydz.
5 7

El 24
MAARGRE
xidydz — || atdydz — || O*dydz=a’bc.
[raie [tie- |

I

¥ »

FE {0y 718

ﬂyzdzdl =b*ac,
5

szdrdy=czab.
FRERBEHRSH (at b5+ c)abe.
W2 HREBERD |oyededy, P 3 BEE 2* + 5 + 25 =1 SHIFE

320, yZ0H AR
BT AN M, FESE10-23), 2, RN
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I el :
I RN
Z=v 11—zt =5

zyedxdy = || zyrdxdy+ || zyzdrdy. Iy
R 7
EABERHE BN ESHE =, K EM,mEs -
ARAWTSEE 3, W ERSNEAARG T

LACON & B 10-23
ﬂzyzdzdy—ﬂmyvl“r -y dxdy*ﬂ—.ry -V 1-x -3y Ydzdy

-Z-U..rvvlfx -y drdy.

HEP D £Z R Z, %E 2Oy W EEE RS, R TH—RRANHE o +
¥ <1220, y220) . M ABERTEX - —ERGHT:

Znyv 1 -2 - ¥ dady =2szsin feos 8+ 1 — o’ pdpdf
D D

— ; 'y — = _ 2 2

= JU sin ZBdBLp V1-pde =11z = 15:
M nyzdzdy=£
15°

S REMEBRSZEANKR

PEMEE AR =z(r. 8N . S0y BEEHRERRESD,,
B e=(x ) )ED LB -WEEMRFE . R(x,y,2)E 2 EEE MR
B, R E RS EARGYA

HR(I y,z)dxdy = HR z,y,z(z,y) drdy.

A—nwE,HERERHEE 2 B‘J%ﬁ%ﬂﬁj‘:‘[’]ﬁ%%ﬁ-}

-z -z
€08 @ = e, 008 = S,
M1+, + 2] I B -

_ 1
cos y—7ﬁ+zi+ ti’
BhHEROMERS ITELRE
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HR(r,y,z)cos ydS = ﬂR[I,y,z(I.y)]dIdy-
X n

HEAR A
ﬂR(.t.y,z)dxdy:HR(x.y,z)ccs ydS. (6)
W T BT A (3)E
HR(J,y,z)dzdy= - HR[I.y,z(x,y)]dxdy.

~1
[EL I B S ———— ;) A Y F oL i
{HIX BT cos ¥ m (6)y2 At
Ll ah T HER
.B.P(.J:,y,z)dydz:ﬂp(x,y,z)cos adS, (7)
ﬂQ(x,y,z)dzdx=H-Q(I.y,z)cos BdS. (8)
z T

£3(6) (T (SR BEEMEARS ZAL N THE
ﬂdedz + Qdedz + Rdxdy

=H(Poos o+ Qcos §+ Reos 7)4S, (9)
HH cos @.cos facos Y BEMMBEZ EA(x,y, ) EHER BT GRE.
FIEMERSZAHRRAETSRETHEREEL.
[[a-as=[[a-nas (10)

HA-ds=ﬂA,ds, (10°)
x b3

HP A=(P,Q,R),n={cos a,cos B,cos Y AAMEHE Z LA (x,», 2)H
B AR,dS= ndS = (dydz,dzde,dzdy), FRHFH HAETE, A, HEEA
EREn ERHR.

&3 ifﬁﬂﬁfﬂfm‘ﬂ(zz + 2)dydz — zdzdy, H¥ T BREXMPE ==

TR M FRE 20 R e =2 ZEABWSHTH.

W OBWEAEASZENRE(), T
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ﬂ(zz+r)dydz:ﬂ~(zz+x)cosads=ﬂ(z2+.r)22:;dxdy.
z E x
ElE I LA
cos o = f—-—-fco%}f:;——
[iv4

H(zer.r)dydz— zd.:cdy=.£|'[(zz +r)(~x)—zldxdy.

R A A LS 0 T
J (2* + x)dydz — zdxdy

=- ﬂ 1‘ [%(12 +y2)2+x]-( *a’.)—%(zz+yz)}d1dy.
n!v ‘
B [ pata+y ) dedy =0,
H(L’r;+1)dydz - zdxdy= ﬂ [12 Jr%(szryz)}dxdy

ol

2x 2 R 5 1 2 -
= ae (p cos’ 8+ 3 p )pdp:&r.
] B 10-5
L. S S 4 B h B AR 4 L IER 4
ﬂ[Pl(.z;,y,z)iPZ(.t,y.z)]dydz

= J]-Pl(:r.y.z)dydzt HPZ(x,y,z)dydzA
£ 3

2. % 3 %y mma@—+mzaw,mﬁmﬁﬂau.y.z)am SoEBAAHL%

®?
3. HET AR EN®ER ST

(D |lz?y? 2dedy , KA Z BRE 2"+ '+ =R BTFEBRIH T M,
z

(Z)I[dedy+zdydzudzdxﬁ* TREW Sy =1 HFE ~0R = =3FRB
x

ROTE S — 2R P33 A O Bl
(S)H[J"(Ly-z) + xldydz « [2f(r, v, 2} T yldedr+ [ f{x,5,2) + 2z ]dzdy,
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Hr ey, ) NESEH, S R Er—y ¢ oo 1 EBMEHRESD 00,
(4) glzdid_y U rydyde + yededs 30 X REBS 0.y 0,20,z + 4+ x=15M0
R 2 )06 39 T B 20 T S
4. 4RRT A SR B A
[[Pteyizdisdz + QUruy.z)dede + RUx.y 2)dxdy
R E R EERD  Hp

(1) T RFME 3 +2y+ 2430 =6 EHE I LM
(2) S REYWE - 8- (2 + y* ) 20y WL FRERHT 0.

BAT wEek #R58E

—. B aX

M AFHAT A K E N T8 S HA R g B R A 2
BXRER, MEE (Causs) AARABTFEARBE LN =ZEHS SEHF i E EH
HEBRAZAEXR, XM RATHRARANT

EE1 EZRARE N EASAARNA BT FEA, &5
Plr.y,2).Q(r,»,z) . Riz,y,2)EQ LRE-HEERSN,UE

8 a a
m(£+ 33+£)dv: @deder Qdzdz + Rdxdy, ()
=
Jﬂ-(g+%+g)dv=ﬁ;(Pcosn+Qoosﬁ+Rcos 7)ds, (1"

EESROMETDRBENISMY, cos a.cos Beos Y B EM(x, v, z) i
EEROFE AL, A (DR UHERELR.

i HBETAK)AHM, AR (RO HEHENS, AR R E
AL (DBRTLT .

WK Q 20y HEMBREESEND, BEFL Q ABAETT- #
WEREQMUAEEI MESBRHEST X, TR 2HI,,2, M2, =
Baai(E 10-20 Kb 3, M2, AYEFB =2, (r, ) 2= 2,(x,3)
BIEXH 2, (2, )<z, (2, ), 5, BUF, 3, MEM; =, BIX D, A1 7l
AL L TAT T = SR B0 —3 4 B .

RE=ENTHHEE.F
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z(x v} a z=z
= ﬂ {RI[ J:,y.zz(r.y)]
Dry
“Rlx,y,z(x,»}]idxdy. (2) Tyzen(sy)
REMETHESMITEE H
-H'R(x,y,z)dxdy
- HR[x,y,z1(x,y)]dxdy- H 10-24

ﬂR(x,y,z)dIdy

= HR[x.y,zZ(J:,y)]d:(dy.
Il

IE%Q& FAER S E T 2Oy B b B AT, BT DL E AR R A b i odh
B892 X

HR(x,y,z)dxdyZO.
EJ

WL L =50, E
HR(J,y,z)dxdy = ﬂ{R[z,yyzz(I,y)] - Rlz,y,z,{(x,y}]idxdy.

(3)
HE(2).(3)FX. 5

J;U—dv— @R(x,y,z)dxdy-

MEFS 0 ABEFT T WWERURTFT Ty HHWER S0 HAR
HE Y XS OHSRERE T ARMUETR

J;U‘—dwf @P(I,y,!)dydz,
‘m‘adu= @Q{I,y,z}dzd.ﬂ:,

UL = F w5 BRI, MAS R A (1),

TELRERS BN RE 0 7 XM, IgE o ABAFEATF
ARHPNERKSOMARTNE Z HESRTFERA. NE 0 AR ENK
TSI F#ILERE AR 2 4AFRTA RS A8 AR REEXH
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& 1, - R e e AR S 4 % 7 1 o T R 4 B 0 6 B 45 R AF S 4R

B AR IE SFAIGTH b2 2 (O RE T X4 B H R {Ba R IE .

#l1 FAEHASITE S ERS
ﬁg (z— yidady+ (y - z)xdydz,

HbPSHBEEL+2 =1 RPE =0,z =3 FERAS
[E] 565 DX B (2 A 2 R o TR A0 AR (8 10 - 25).
B OHEP=(y-2)1,.Q=0,R=x-y,
apP _ aQ _
FEREREE M
FAGm ARG M ER A = E8HS, SR
ARt EZE RS

@ (x— y)drdy+{y~- z)xdydz

IR _
0,:?;—0,

= m (¥~ z)rdydz
i

= m (ps'm g - z)pdpdﬂdz
a

= r‘ dé r pd,oﬂ(,osin g — z)d=
_ _9¢

=-5

2 FAsHAEAERLS

H(xzcos &+ y'cos B+ 2 cos ¥)dS,
3

Kb ZRET 2"+ =2 M TFE z=0 8 z=h (>0 ZEMISH FM,

cos a.cos fueos ¥ FEE ARz, v, 2 ) AR B R K.

B O E S AEHAERE, AREENARFAR. FR S, He=h
{27+ <A LI 3 5 5, —R 5l I, 30 A7) B R I 2 e )

B2 O F# IR A EE
ﬁ {x'cos @ +yzoo\s ,B+zzcos ¥YdS
VI,

=2m(1+y+ z)dwv

h
=2ﬂdxdyj a7 (x+y+zidz,
5]
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B D =i{a,y) |+ "<k HER
h
dxdy —— {x+ y)dz=0,
[l
g
@ (z'cos a +y2cos A+ z7eos S = H (R — 27~ &t )dxdyz—é—nh‘,
z* b

([
H(xzcos « + yeos B+ z¥eos ¥)dS - H 2dS= ﬂhzdzdy=nh4
= il Di’]
H 1
H(xzm a+ y'cos B+ z°cos ‘)’)dS=%m‘:4 - wht = _%ﬂ}id.

5
B3 R .y, )M vz, y, ) EREE O FRBE-BIRTFiES
SN

du v au drn  du dv
mumdxdydk E@E %45 - J]] (3.1: T+ 54 224 2k 2 drdyde,
el

Hb z REXH O B‘J§+ﬁ1ﬁ-lﬁlﬁ ﬁ@ﬁu(r.y.z}%‘ﬂ‘z B 1 B £ 0 1)

MF ST o= gf + izf + Qvﬁﬁﬁi&ﬁiﬁ(hmace)ﬁ. BA A

Iy
Y A AR — R
iF BRFRISK

= LD- [%(u %)Jr%(u %)Jr;—z-(u a—:):'d:rdydz
a

d
= J:Huﬁ'ud:cdyder J:H (——mi 8_-u+3_u 3_U+ il al)dzdydz,
] n
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HERERBARGBELMER N EIEHAH.

S REEMAENEERS SRS

WML 5B ZWE B FITR O RERELN RS, KRR £ ERNE
T i B

ﬂpdydz + Qdzdr + Rdrdy

z

S 2 LR AR T S R R A TEERNEAST N
5 A ol T B R A R 7 X IAAERT R s e

FABESA_HAERKAE - 4B EBERBAKE. MEEER G, 0
£CHE—AlEFERNRREREF G, WK G B3 — 45 %8 K, i
RGCHAE-HMELTLK-FREESETC Wihm, Wk G yEZE -85
WE . FImREE RN KBRS RN, MR R
1 5 3 A R L IR R () R R Y ER R S E — E EEN HE
TR AT 2 (M) B B 25 1) — S A 0 (AR R s A TR I

Xof FHe 1 R A T R RS S TR L RINA LT &8

B2 BCAZE-HAEERE, P(x,y,2).Q(z, 5, 2).
Rix,y,)E G HRA—NEZMESH. W ERS

| Pdyds + Qdedz + Rdady
S

z
HCHERBRES TXMARATE WAR R (XD G AE—ABEN
HERS AT BT BERHSR

S 5e=0 (4)
z

# G eI

i FERAE G AER, M @R AR (D MR ER G ATH
MmN RS A E, B AP RIS B2, ]I G ANET—A
mERSAF HFRN(DE G ARERSL MR RE ¢ WELH A M, (115

(BP aQ 4R

ar Ty ﬂ),‘,f”-

HRE=FE_ETAANTE, RTRL G AR FM M EEGREAET
WEEHSFETE, XISRRBFE. Bk (4) RO, WL,

= nR5HE

TEHRBRERAOA
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Jﬂ(ﬁafaﬁ B—E)dz— @Pdvdwaazdrﬂedrdy (1
Ir

MR L
BRERINATEFREBEEER DMEL SR
vi{z,y.z)=Plxr,y,2)i+ Qlr,v.2)j+R{z,v,2)k
B, HEP P.QRBERF—EEKIN,.Z EREHY—REREE, X
r=cos al T cos G +cos ¥k
BEEA(r,y, )R BLEER, MAERYE— B EHE, B E AR
23 3 REaEEMRRELTE © of Ald g Aok,

@ = ﬂpdydz + Qdedx + Rdzdy
z

= H {(Pcos a + Qeos B+ Reos ¥)dS
=

u Hv nd$ = Hmds,
X

z

HHF v, =v-n="Pcosat Qcos f+ Reos ¥ BNMEMEEME v TEH BT

I MEME LR NR S RERARN(DPEARE 0§00 5w e s, 38

AAAMBERTEREACERANEAARE O MRENLER 8 FR

fBEREEAT RSN, HRHREEN, B ERERF 0 BRE, 0 A

PR A BRI T A BB R R AT R T B LR e A e

R YA AR O PRk TR S Ui (A AT P AR M B R R
ﬁfﬁfﬁﬁﬂ,ﬂ%ﬂ?“iﬁ(l)ﬁ"—zxﬁ

a a
[ (24282 a0~ fovas.
x Ay Jz
i ¥

EAR B Q BRI V R B R E R

VHH_Jr@ aR)dn——@v ds.

EREHBT O WH‘J?ﬁ%‘:ﬁé’éuﬂfﬂﬁiﬁﬁiﬂ!WFE?"EE‘JBEWEQ&‘J*}L&{E-
BERRAFEERT EAER. B

(3P+3Q+3R) 1

== (D v,dS,
oV
EBOE, 9, 00RO HBRSE . 4 0 HiE— ,ﬁM(r vz) B EARRR. B

ap aq 1
E*?}*TZ*ET’ vﬂl}”“ds-

LALERH R A M WEE . EE div o B

dxr dy Idz
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div v 73—P+3Q

dy Fz
deEﬁiﬂﬁﬁﬁﬁﬁ@mxﬂﬁﬁﬁWEﬁM%@i@g——ﬁiﬁﬁ
R 28 fir G P BT = A AR IR div v NI, AR M AR ER .
— i, RERREHH
Alx,y,z)=Plz,y,2)i+Q(x,y,z)j+R{z,y,2)k
Sl HP P QREAF—HEERIE,Z BRI —FEHHE,n 23 %

ﬁ(x,y,z>ﬂw$&&m§,muﬂA-nds MRS A ARMES G ERER

Bl R (R T + ij + R A OB B div 4B

(}P Q
ay Jz

ﬂdiv Ado = @A,ds,
a X

Hi = RERARSQ whRdmE, |
A, “A*n=Pcos a+ Qcos §+ R cos ¥
RiE A LlME T WIMUEA R MRS,
3 & 10-6

1. ARARS AL TR E Ry

(1) ﬁrzddeerzdzdx‘rzzdxdy,ﬁ"P ERFPHEr=0,y=0,2=0,z=aq,y=a,z=a
7 P B, 0 S 0 5 R T o A

{(2) @.radydz'* ydzdr + 2 drdy B S ARE S+ 5 + 2 =a® KM,

div A*

REFAAMA AT R

(3) @;:Zdydﬁ (27 3= )dedx + Qay - 3 e)dedy, 0 5 B EERM L + 7 <a?
z

ety o’ - 22 - Y IREHN;
() ffrdydet ydede+ cdedy, Bt T RRTF =0 M =3 ZHABEE 5 + 57 <0
E

PO T 8 THE ) S 405
(5)@4.rzdydz"yzdzd,r*-yzd.rdy,ﬁ"f:‘EESFETI:0,y=0.z=0,x=1,_y=1,z=1
H
BB S B S R A
2. RTRIER A FXMmS Fm e R eEE.
(1) A = yoi + zaf + xvh, 2 FEEE 7 + "< (0 r=Xh VRS0 o, 3 JE0 500
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() A= Qe— )ity —z2"k, S WU BRI r=<la, 05 y<Sa, 0 sle M2 &,

1 S
By A=Q2r+320 —(az+ )i+ (¥ + 220k, T RUEG, - 1,2) 08k KB R =3

FIER I, 30 (5 40 B0
3.RTHRES A MEAE:
(1) A={e" +y2)i+ (3" + 22)f+ (25 + 13)k:
(2) A=e®i+cos(ay)j+coslzz?dh;
(3) A=y i+ + xek.
4. Welr,y,zd vl ) RETEXENER 0 FMAR CHESRSF RN B,

B TR (o y,2) ol eI B B WSS RH  E

JU (udv— vApddrdydz = @ (u g-;-{— o j—:)ds.
B S MBI 0 MM 1 K AR A,

5. MBRH AU R SRR . B R R T R Bk RS (R
PARLP AL - AU L Sy LY TR o 2 300

BEW FHAFAN AEEERE

— R RHLR

HHCFLAT (Srokes) A X BB H A KWBEST BHLA RS TEPEARES -
HoERFEHARBR LMMEESEMER MEILAR AR MEHE s
EHmERSSHE S MO A R NAE B FER. X ABEE TN
T

EE1 BT ASRARNTAAAANGE, S BUr HBREHA LR
HAREE. FHERSS HMFSEFRAC. Y P(r,y,2).Qlx, v, 2).
Riz,y,«)EHHE Z(ERAR NEAE—HNEERSE WG

ﬂ(aR 3Q)dydz+(8}" BR)dzdx (a_g ap)drdy

dy 3 dz dx
=§Pdr+Qdy+Rdz. (1)
A (L) Tl A

E ABEZSPFTT: MOEARNALEFETFT 5,8 3 AW E =

O BRR SETREMEMGUEE D oRETaR BERES RS 2 Ekm R
IR XREBR TR AT B 3 I ) YR AR
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Ao, I I0,E HIERBFHET 0 BEARELHTHER/BRC.C
FrE AR Kk D (E 10 - 26). n
B EEHE AL

Jp JpP
Q;dzdx - dedy
£

RFES D, W _FHS  AE SR AL E
SRR
R 45 T LA RO Al R 0 1l T AR AR C R LA

dezdz - -Ed.rdy .U. (goos B- (";—I;COS }‘)dS‘
3 ¥

(2)
HEAEEATAE.HAHE Z HEARMTERESN
-f 5
1
A cos B= — f,cos y BERAR)HKS

ﬂﬂdzdr —szdy= --ﬂ‘(JP gpf )COS yds,
3 ;3

B 1 26

cos a=

cos ¥ =

ay
Hp

dy
Lﬁﬁﬁ%ﬂﬂﬁﬁﬁ}ﬂ:% ERGE L RIE Pz, y, z) W = B f{x,y) %0
B HAME SRR ML H

ap ap

sPleoy e )= 58 30y

ﬂ.gd dr——szdy ﬂ(ap ng )dxdy (3
X

BREL, (BRI F
ﬂgdzdz —%drdy= = [[ Ly e ) ldady.
ﬁiﬁﬁﬁﬁﬁ,ﬁﬁﬁﬁﬂﬁiiﬁ%ﬂ?ﬁﬂ?ﬂﬁﬂ K3 D #if R C i 885
- ﬂ 2Pz, . flz,y) dxdy= §P[a:,y.f(zyy)] dz,

Fi ﬂ——dzdz——dzdy ’JBP[J:,y.f(.r,y)]dsr.

BAEY Ple.y, f(z,y) TR C LA, y)EHESHAE P(a,y,2)TEM
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B EXEA (e, y, 2 40HER—BF 3 Bl LRI TE » § |
FIBRE— BIEHRESE N, PR R RRSETHE ¢ Ea

24 jrp(z,y,zmm L RATER

Hapdzdr —Pd?dy EFP(I v,z dr. (4)

N T BTM, Pﬁ.*ﬁﬁﬂﬁ!ﬁ*ﬁﬁﬁ‘])‘fﬁ B 4 (4) =X i [6] B B FF
S B4R AR

HEK MRMEES T T - P ELRZSE T, NN E§ B i 240
BT 2 W TUER 5y, 98 S5 B P e 7 () 35 Mhn - 18 S 5 S B it 2 T 5 1 A R I T
4 2% Ao A8 B  LE SRS BT OO T — e T A =R aE

IR AT HIE

ﬂanxdy —Qdydz - fﬁQdy,

ﬂ—d yde - dzdz— E]ERdz

I R (AR IR AL (1) ER.
HT TR, RGeS AR TR
7z 3y 7=

‘dydz dzdzr dzdy
P Q R

a ? =§de+Qdy+Rdz,
TR R B —TRF, #ﬁa—m 8 r_m;«z"’R 25 Q B

Eﬂﬁ%%#ﬂ‘ﬁ%ﬁ’l‘ﬁflﬁ:ﬁ“%?"
(35 - 5% Jasde (52 - 55 Jasdz + (53 - 55 Jara.

HEFRAR (D EMAEREER.

FMAREHTRYANER TEELRHEARNE R

cosa cos f cos Y
H = % 2 dS:fﬁde+Qdy+Rdz,

P Q R '
Heb n=(cos a,cos Brcos Y)RHFAME = FE(x.y, 2 )L HEMEEER.

WRIEOyHEN—BRFEFRS, MEREARRTERH AR B
ML R A R AT FE R A A — T R
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G11 MRS RS AR ERR TS §d +rdy+ yde o I HFE
zryrz=1 BEALHEEHFBRE S HH IS0
REMERSESSMG LN ERRZ A E T
M (F 10 - 27).

W OEBEEERARH

3§zd1 + zdy + ydz = J;[dydz +dedr + dxdy.

BT ZHERNRAZ T FRREBEE, Li T
i, XA SRET

3qdﬂ, B 10-27
¥

b D, 2Oy B LBz +y= 1 TP A b0 B G = AT R B
ﬁ;zdr'*'.rdy'fydz* g
B2 FURH IR S R S
I= T]Q (¥ — 2 3dx + (£ - 29)dy + (2% — y)dz,

R T RAFHr+ v+ o= SRIII (x.y,2) 02 <L Oy 1,0

K ERH TR AR, FHN O BIMERE L, MR H [ (E 10 - 28
(a)).

0.0.1)

7

N

1 I x
(1,00} )

{a) {b)
B 10-28
B RS AFm oyt z=%sm:ﬁzm r BRI, S BB RER
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(1,1,1),B0 cos a = cos §=cos 7—— EEEREAX A

3
\
i

2 2 2 2
y—z r - T T Ty

f

|Q,3
@"m a|»~

W
2]

= "%ﬂ(;ﬂ*’y*‘z)d&:.
7
4.

HWAES bat+ty+te=o 8

[ %‘f :—ZJB’U-Jdedy

-~ 6o,
HE DAY ExOy THLEGEEKE(E 10 -28(b)),0, 0D, HEH, N

—1ogx i3
g, =1 ZXS 3

-_9
s 1=-3.

TLEAHKMOSRELXMRG

ER=TF FABEARLBE T Rt HsSREL &G &2
s, F AR ERE AR, RS A fMEFES 5SRE LR R

BREMEE SEAMEHESSBEL A THEREAGE N iERRa
HE RTERMBMERIEALEHTEBREL AN E, HUTHES:

B2 SRR GCR—SLBEEFE FW Pz, y.23.Q(x,y,2).
R(z.5,2)% G ARA—BEEMIN WEARGRS [ Pde+ Qdy+ Rde
ECHEREEX(HE C RAEEAAGABERS N NS ESEHRE

C”-‘E:@. ?-Q—:_a_fg. ?E:a_g (5)

G RERI.
i MRESA(S)E G NIER, N d AR () TR Y, 5
I B AN B AR AL B2, B0 G PG 28 0 2 B
BHEH G NE—EM, )= ST e/, fmu‘”’ 9
i
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aq _aPy  _
(575 ), =0

A My Crg s won 2 MEFE 2= 2 JRERDFEH ER—~20 M, KRG JE
R AR ARKSE K, 88H% K H{Ed
aQ 3P>i

dr  AyT 2
Wy RKELRANESE HH T(-E:‘F%Ilﬁz: zy £ PR RARGE XH
S[,:Pd,r + Qdy + Rds — %Pdg- + Qdy.
Xi(1.CF ' '
§Pd.[+Qdy+Rdz_J].(aQ ap)d.rdy}-g—-a.

dx ‘@'
Hh o BK MEHR BN >0,0>0, AT
§Pd1+Qay+Rdz>o,
BERYMBEAEG AW (3) R4 G ER R,
R AE A 2 P BE =W 3 AU IEER L B AT LA B
ER3I GEH G RETE-HEEFRE, EW P(r,y,2).Q(z,y,2).
Rir,y.2)ECHARE~HMESERSH MEZER Pldr+ Qdy+RdzEG R

AR —BE¥ule, y ) HERANESDPEFHREAG)E G RIEBE,
LHEHC)REH XEE(FH— R8T E)TRAT k.
u(‘t.y,z)tJ.: "7 Pdz + Qdy + Rdz (6)
xu,yo.zu)

HRAERSGRTHGEE 10 - 29 WESBE)

u(r,y,Z)=Jq P{x,yy.zo)de + jy Qlx,y.20)dy
*p Y

+J'x R(I,y.z)dz. (6')

He M (rp. 9. 2008 G AE—F &,

AMr,y.2)EG. Mixyz)
= RS EE Mylrornze)
BHREAFAXPHAEMNE = £5(, ¥

EEEAL i 0F--Ritk- 0k -9} Mi{xyy2,) Myxyzy)

n=cosai+tcos ff+tcos ¥k, *
i Z EIERBFEL T RS (r, v, 2 M HE o ow-29
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PR

T=cos Ai+cos pujtoeosvk,

I 0 2 2 BT R X T AR o AR S B3 S B R A Ram A

U[(if—i,f)cnsa+(af’—a“?)cosﬁ

dz 9
Qg ap .
+ (H @)cos T]db

:ﬂg(PcosA+chsp+Rcus vids. (7)
wE N

Alz,y,z)=Ple,y,2)i+ Qz,y,z)j+R{z,y,2)k,
TE A pRih b BB R

R _3Q aP_aR ?Q _4dP
7y @e' 9z 9z’

BB s A A RBEE . IEME rot AL HR
_{aR _3Q\ . ap 4Ry, aQ 3P
mtA_(E_E)I*'(E_E)]*‘(E_@)k' (8)
BE AR TERERAER

l]rot A-ndS — fA-rds,
=®

J’]'(rotA),‘dS* EﬁA,ds.
He

(rot A}, =rot A*n

(9)

(3532 (- Efen (32 o
Hrot ATLI WEME MR, W
A =A*t=Pcos A+ Qcos p + Reos v
R AEDHTME DR
HERAEHE O 8Ly

§de +Qdy+ Rdx = ffA,ds
B A WERRMAT WHARE. FEEH AR (OMETHA S i

BARAAAREr FRREFTERGA EEFES D RAKOHE
Hil X P RIERYS S RSN,
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HTETEZ, rot A HRFAGHAFATHANCSEARERS

i k|

d a a
ro!A:g; —-y £|

P Q@ R

BIS VRIIMAEAERT rot A IS LIERER.
B LEES B, AEER o.M HREMNIE & EES I LA
R ONBREE SR EALRE.F S5 EWH B4, o = ok,
AMAafmEr=0M=(z,y,2)R0E. B IE0H, & M OSEEy T

v =@ Xr.
HIE
i j
v=10 0 o|=(-wy,er.0),
r y =z
]
ij &k
2 a E

oty =| =— =— =—|=(0,0,2a)=2a.

dx ay dz

~wy wr 0

MEE e MER SHER MBER XM XR, Al L REE X — AR %,
‘H, AR ETF

BB TV R ELN
Vs amitas it sk,
T XAV (Nabla) B TEM H I (Hamilton) B F. ZEH B RG4S BT, RIT5
DR u=ulx,y, 2},
Vuz%i+%j+g%k:mdu;
V% =V Vu=V grad u
L Fu Fu  Fu
Sa ey T A
(YT A=Plx,y.2)i+Qz.y,2)j+Rlx,y,z)k

NN .
V-A—(3_5;+@,+§;k)-(p;+Q,+Rk)

+ 182 -



_ap _3Q IR . .
73—I+W+azwd1vA,
i Fi k
a d

VXA= ;‘?_T @ El—rotA
P Q R

BAE , B T2 A T S 2 20 2R R

_LUV-AM: ﬁA,ds,
H(V xA),dS= FJ;A,d.s.

3 OE w-7

1. FIMGHE TR 2 3, W T RIS IS

(1)36rydr Fadytorde A T HBEB A+ 2 —at rryta=0, B M s B
PR 2, 3 0 AR B £ 7 14 5

(), Gy e+ (a - oddy+ (2~ e St THBE L +5 =0’ L0 L1
0,620, 50 « SUEFIE & EWE AT 7

<3)§r3m aedy+yride, B DR F Y =22, 2= 2, EM s MEREH, X
I S 1 ¢

) §r 2ydz +3rdy— 2de, HP FREM L+ +2°=9,2=0,HWM r MERA X,

(5 R A B e ]
2. RKTFRRES A BRE:
(1) A=2z-3y)i+ (37— =}j+{y—2zx)k;:
(2) A=(z+sin y)i—{(z—zcos y)j;

=
b

(3) A =iz’sin y+ j¥*sin{re) + kaysin(cos z).
3. ﬂ)ﬁ%?ﬁﬁﬁ?ﬁkiﬂﬁﬂﬁﬁﬁ%ﬁﬁm A-ndS £AMARS FFHERLME, AP ALZ

Bon BT

(A= itay+ ok TREFHE =1 -0 - WEM.n BZHAEUENR;

(2YA=(y—zYi+ yej—zek,Z AT ITEI (2, v, 2 022,00 y<I2, 00 202 | T
EAR A Oy LR TEER . 22 HAMKEER.

4. RTFFHEE A BE ML DK « BIFEEE M REE A RDBAHE -

(D A=—yi+tzj+chk(cRER). I RBEE +y =1,2=0;

(2) A:(J:*z)iJr(zs+yz)j*3.ryzk.§'+1 ry@m:=2 27 }yz,zzﬂ.

- 183 -



5, iEW rot{a+ b} =rota+rot b,

6. @ u=ule.y. ) B ZHEERIH.K rot(erad u).
S 7. WEER;

(1) V{up)=aVo+ vVu;

(2) Muv)= uhv+ vhu+2 Vu Vo
(3)V-(AxB)=B-(VxA)-A(VXEB)

(4) V(T XAI=VI(V-A)-T4.

B E
F - =)
(1 BB ERBRS [ pdr + Qdy + Rde KRB - HHARS R ,
Foh a8y RA MR L 5 (2, y.2) L0 MRS

{2} R E B | [Pdyde + Qdzdr + Rdxdy LS -2 MERSE

Ko poy BEMBES A2y, )00 BFAB.

2, EFTRED GO F P ERBER,

WHIE ZBEERE <’ +y + 27 =R (220}, Ml %, EME I A% -HRPHH
g, WE .

(A) .rd524ﬂ-.zds. (B} yd5:4ﬂzd5,
H S

1

1
(C) ||zd8 =4 || xdS. (D) HzyzdS =4 || ay=dS.
fros=] |

3 HE TSR
‘”55. ST ds e L A = ar

(2) J'ers’qu PR r=toowc,y=tsine.z=(0=5:551,)5

(3) | (20 < 3)dx + xdy HH L A= ale—sin D.y=all—cs ) LI RO
3 2 B — BN ;
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B
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¥ .13
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}f—ﬁ/—;}%: Ag,a, = Asin g, b, = Acos g, = 2, MDA RARHR A
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%+ 2((:,,006 nx + &, sin nx). (2)
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sin ax dx=0 (n=1.,2,3,-),

J’ sin kx cos mrde =0 (k,n=1,2,3,-),

cos kx cos nxdxr =0 (&,n=1,2,3,,k%n),
JK sin Ar sin ardr =0 (k,n=1,2,3, k7 n).

Vi B AR AT LE A H B R S R, B R i F
FA=AFPHAMEH LR
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My H.E
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2
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%=, 8
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RINARER FM ap,a,. 0, SER () ZEEERERAXR? BAE
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- =1 o o

REZABHRGINIEHE, FREHE b= 2 BT, KAEMENF K
14

J'x f(x)cos nzdxr=a, JM cosznrd.:r=a,1't.
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— A REMIE( - oo, +oo) L EBIR 2n WA Alx) WBEE AR L]
BLM—Z A LED f)NEEH RS AT, BH A HMENRRAT—
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=
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Y
A =u Y =uX S =u s x S PR EEY
du  _2+u
u+Xd_X_ 1+’
de _ 242w+ 4}
=% X37 N
< 4 . utl _dX
S IR B Y
Wi In G, = 2ln(a’ +2u+2) =In| X,

- 275 -



C,

FE — =X,
U A Zut?2

=® Co=X*(u+2u+2) (C,=C%),
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.
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EE-TARETR, ENBEN
. a
z:;([(,**z'(lnl)z]-
Ly % = SRR EAER R

y.r[()*%(lnx)z}xl.

e A AT OO 5 = £ ) R RRL 5 = re REY

HWEAAE AN R, RESELR, ARG REEE TR D W T —REFK
- 280 -



s R

¥+ P(x)y=Q{x),
BipETEMEHFREEFEEIN RS

y= LT ,
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Bla ®mi ﬁ—$+y.

" EEFSTRERR

d—1=1+y,
dy
BO Ay — B 2R R, 3% — B 2 M P R AR TSR AR
R BOE R FE .
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(3) e'do + (xe’ —2y3dy=0;
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f=—cx,
Hep o s idsi vt R, 5 300m 0k P 5 897 i A R R iE
BT 61 H A 12-9

At MEEESTRPRZHA BN KNS S W) G KER

BRI FEFEAELL. h R G R PR EYIES TR, XSS
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BAKRE CEXASPEEs @ EEE L, AR o WA

R~ —u (c{ii:
B FRETUHZAWERG S . BEEE - EE
do o da
7 dr? A
B, Mg 2a=£ =L,
h 1743
W
I P S 5
EIT 3 dr x .

Sk A LR RO L E BT B IR B T R
mEPHERD RS FEIRATRY

F = Hsin pt
ot R L e
dzIJané-{Jrkg.z:hqin pt (2)
ar dr ’ ’

Hp =R BARA A B

2 EHF-THEER . BE L EE CHEEE SRR R, P
R.LECHER BEEGHEZME  WEP:E=E, sih ot , ZEE, Ro
BEB(E12-10).

PRI (), BESHRIE FRRTES
g(r) WHEREWEER v, BRUIHRE,  fHFE
il

i=-&l—3.u(;=g.-,E,':*Lg~:,
BB PR EF e, 18

_ di_i_ L _
E LE o Ri=0,

B 1z-10
By LC%+RC%‘£+uC:EW51n wt ,
&5 R
d;;‘;‘ +28 %E + wl g =%sin wt . (3)
#ep ﬁ=§.mo=7‘_ﬁ.gﬁﬂ$$&e&ﬂamﬁ%ﬁ&
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MBEERERBEMESRE(E=0) . WHFEG)HH
d2u( du,
9 +28 T +agu,=0. (4)
Bl RF 2 BREFAITARINEENE, (BE2FHNK-THBEATE
(2)M(3), 2 & e BRI — R

§y+P(z) +Qx)y=flz), (5)

A (1) TR () BB IR (S M BT : ()=0. ELRER N AMFE
Bt & R b B IR

RS MBS B A S R A () =0 I R IO
M f(0)20 B, R R KA

FRIEQ).G)REREF KA S FE: TR (DBR-BF
TS TR

it BT | R 2 L R EW R RS TR Sk, T
T 58 B A R 0 Y — B R b T LA B BRAE T
#.

¥ e (2)y" T e, ()y ta (x)y=fla).
= BHMs T ENEA SN
By gl 1 B o s R )

Y+ P(e)y +Q(x}y=0. (6}
EE1 MRBEH » ()5 3 () BFRGHEIR.HL
y=Cy(x}+Cy:{x) (7}

EEGIHR,BP C,.C, BEREE.

iE #H(DOARA(O)REN,H

[Cyl+ Gy T+ PLo)ICy + Copi 14 QU [Ty 4+ Coe ]

=Gy +P(2)y +Q(2)y 1+ Ly + P(x)y, + Q(r)y ).

HF oy 5y, BEBGNR, ENARIFESYHEZAANES TS . AEE
AR TEETE FL(NARFE6)ME.

FRAHFTEMRTERERWE WSSO RINFHE.

BNEENBDIERXLEEFEEZEC 5 C BIMEERE.BEF—%
REBG) AR B, 87 5, ()R GIH—T8. 0 5, () =2y (x)RE(6)
B X (TR R y=Coy () +2C,y (2), TUEEHBER v= Cy, (2),
Hp C=C +20, ZERAFREGHER. B2ERABRT (R ARIE
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(6)MERUE? EMUX MER, RAVEB I A—TH 0B, WATY R MR
AR SRERL.

By {ad,wle), v ()N TXERR T EM 7 PEEOREE » D
TRATHREEEL Ay, b, ERY CTHARSR

by iy, et by, =0

BT B AHRE 0 A EHER [ T ERIEARK  FFREIEE X,

LB Leo8 rosin'z BB MM EEREMIK. FAR £ =1,
kr=ky= -1, EEFR

1-cos’ z —sin’x =0.
X, EH L . EEARE (o, ) AESHEEXN. HHWR L b A
2HERLEZRBANZEHER T « HEF _KZMA
btk vtk x’

FEBHECEEFT, LML, bk ERE.

REH B EET R TR SR, ENREMEEE, REREN
MHEESAEH - IREAER . FLTNREEHEX , FURBIEXX.

HTHHERENEEE  BINAMTRET BRI R A 7 E (o) Wil
SR E AL

FH2 MR y(085 »{(NR2FBRENEPTRET AR, BAL

y=Cly () + Coplx) (C,.C, ZEEEH)

HEARG) HIEE.

B, HE Y+ y=0 RIHFEREEIRZE p(2)=0,.Q(2)=1). 558

Bl ,y, =cos x Hv,=sin x Eﬁ%ﬁﬂ%iﬁ’l‘ﬁ.ﬁ%z z%r: j —tan cZWHL,
MEMELEEXR. BB "+ =0 @R
»=Ccos o+ ;50 .

Rmﬁﬁtrﬂ)f—m%ytom%:mﬁﬁ%ﬁﬁﬂ(ﬁﬂ

1

=

e

P{zx)= - WQ(x)=

)@mﬁﬁ ooy e BFAFENEA

r—1
BB = L B AR . BT B A
y=C,x+Cye™.
ER2 AR 2 BFRAEFR.
M Ry (2)wmo) oy (R - IFRGETE
¥ ra (x)y" M r v, (2)y +a,(z)y=0
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Won MM ENR FA MAENERS
y=EC 3 )+ Coy{a)++ Coy(2).

Hef C,.C. . C, AEEFH.

THEiTiE S EFREHTRG) . RIHEF RO SEFR RGN
FERY S5 I .

EER PP RITCEE B, —Hr JEFrok sk 557 J 72 0 38 i ol PI AR A H R«
— AR NAFRFRYER; SR EFRIBEFHN—THR. Xk
oA EF IR RS PR ER R XS, T H B RE R A
EFERARRFTROERDBEFRNEN.

EH3 &y (BRIHMEFRENARE

YV P(z)y Q1) y= (&) (5)
P—T88. Vi) REG)HMENFRAR(GOHER,BAL
»=Y(x)+y (x} (8)

BEH{EFREURMAAEGIHER.
iE RSN AFR(SIAER 17
(Y+3" )+ PaXY +»" 1+ Q(z)(Y+y™)
=IY P Y+ QMUY+ Iy "+ Py’ + Q(2)y" |,
MT Y2 RGHE®,y BEONE. TAE-THESHNRERELTFE,
BoMEETF [ B, y=Y +y HEMFARES. AL HFR(S)M
i .

HMFAEHFRFBR(OMNER Y=C, 3y +Cy, PTEFRTEEREF
Bly=Y+y" W FABEMEEFRE AN ERRE ZHEFREETFRGS)H
M.

B, TR+ y=2 BOMEFREENAFE. CH Y =Ceos x +
Cysin x BMEMFRIB Y +y=0 WER; XEBRIE vy =" -2 BFBFH
B — TR Hik

y=Cloos x+ Cpsin x+x° —2
BT TR ER .
PR P TR (S)MERA R T H TR EHEERFBRE.
EE4 BEFREVFTERGIHES F(BATEHZA, W

Py v Qlady= filad+ f,(x), (9
oy ()5 v ()FHBHRE
¥+ P(x)y +Qlx)y=f1{x)
5 Y+ P(x)y +Qlx)y=fi(x)

« 297 -



HEHR.BL ) (2)+ v (DRBRRFEHRR.
iE ¥ y=y +y, RAFERONER.8
(o v V+HPL) (o + 3 Y+ Q) )
={y "+ Py " QL) y T+ [ "+ PLe)y: "+ Q{x) ;]
=fiz) + folx).
Hit v, +y, BHFEOH— .

RS2 A ERANEA RN T RAEN SR,

ERHEE 4T 2 FEEARRENR B RAEEE.

ELREERE

FEHEETH AR ARREFE, RITHT R RE B XHERNN
BREIE Oy, () BFREUEFERESE. A, TR TR yv=uy, () (X
FHRELFRTERVER PO ERETE CHRAFRER « () WEE ) ER
EFREE TR X - FROENTEEHEE IR THR _BRETEEE
whig.

MREMAFRHE(6) BN

Y(z)=Ciy(z)+ Cry(x),
BABRNTUABTHEHEREZREFRTEG)HER:

* y=y(elv + 3 (), (10)
ERERAEBY o {2) X o, ()OO XFERNEREY y BEEFRI B
(5). Fit 3 (10)HA R T, 8

YEynv tnui Ty vty
HTFREMRBER v, o, ABRHE T XERS), WLUAHEECTHHER
TRERM VR EERARNATRER, I THE YHRRA P& T o] Wik

»vlt oy, =0, (11}

%] J”:}';'Ul+ylz7-’2-
HRke.4

VEDI vty vty e
£y Yy IRATEG) .5

ViU F Yy F v F i Py o F e F Qlyiu v ) =
®HE

yrort ey (0 TPyt Qe H {3 T Py 1+ Qe =
HEE v By, RAWHFEG)WFE. LR

¥ivtyiuh = f. {12)
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B MBS 12y, £ R BETHEN

¥ v . B
W= 1 2, =yny: — ¥ 00
Yoo M2
i, A AR
o = Vyzf o :.Vlf
' w e W

 EWARNEE f(2)BE), 7

v, = C + J‘(W ')%,J-r)dx.uz =C, + J‘%fdx .
TRBIEFKLTRG)HEREN
3= Cov * Covn = J%rd_r + yzj %,l'd.r .

Fl3 EMARFB(c-1)y -y +y=0HTEAEH Y(£)=C,x +
Coe” REFRIB(r -1y oy +y={z-1) VER.
R EATE HA S AR

P xF . 1 -
Y oy tDyTa 1.

% y=rv, te'u, FE

{ylv’] +y, v =0, ﬁ{xv'] +efuy =0,
Yivy t Yo = vy teuy=x 1,
%8 vy =-1l,vy=xe *.

M,

0 =C, ~r, v, =C,—(z+1}e ”
TRIRAEF R T BATEA N
y=Clat Ce — (P +x+1).
MEARFRTBG)N—TREIZHER v (). W&, AHER y=
wy, (=) T REFWHFEG)EA—RLEFE.
BHib e
yEyu,y =y tyie,y =y ¥ 2y "ty
RAFE(S), 18
ya F2y i F Yt Plyw Ty u) v Qyu=f,
B o H 20+ Py)du (0 + Pyl Qydu= S,
BT »7 + Py + Q=08 EFX R
yu"+ 2y + Pyy)u’ = f.
A ou' =z, FREMER— R
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w2 T2yt Py )z=f. (13)
EAEGHERFRADUE MR FRORE BREFRU3M
EEH
z=C,Z{e)+ 2" (x},
Mo w=C +C,U(z)+u" (z),
(I Uy =2(z),u" (=" (2)},
EATER 3, (2), ERHE(SNER
y=Ciy{x)y+ C,U(x)y (L) +u' (x)y (x).
AR R A EAE TR IR T R (6) RO AR
Bla By (xY=¢ BFRTEY -2y +y=0 W, REFNFR

¥ =2y g -Jljex MR .

B Pay=cu, My =" (a +au),y =e (" +2u +u)  CAFEFKH
7.5
e'(u"+2u'+u}—2ez(u'+u)+c‘u*lcx,
s x_1 . u_ 1
Bp & = el u =

RETHRAFERE AR -REFR, AEEERS . B H

w'=C+H+lInlzl,

BfaiE u=C, +Cxr+zlnlz| =,
Bp u=0C +Cox+zxhnlr| ,{(C,=C—-1).
FREKER R
y=Cie" + Cyxe” +xe’lnix]|.
3 #E 12-7
1. TR R BCE T HE LK R AR R B X 7
(1) z.2%; (2} r,2x;
(3) 7,36, {4) e™" e,
(5) cos 2x,sin 2x; (5) c’2 ,:re’z i
(7} sin 22 ,c08 = sin 73 (B} e cos 2 ,esin 23
(9) Inr,rln 2 (10) = e (a¥h).

2By —cosor By, wsin ar MEFBY +o’y=0 M, HEEEFRNER.

3Ry = By = e WRTE T day (- 2)y=0 MR, T T HE
.

< 300 -



4. Bk

() = e + Cod* + L (0, 0 BRERBEORTR ¥ 3y 1 23— & MTER

(2) 3= Cioos 3x | Cysin 3I+£(4Jms shain 200 BUEBEEORITE 40y
T rros x W\Iﬁmi

(3) y—C "+ Cpr’ln 2 (0, O, REFBHEEORFE 7" — 3y + 4y =0 HEEMR

@) 5= 00t 1 Sl (0 0 BEERBORFIE 75 Yoy — Sy - r'ln 1 B
W

() y= (G4 e V1 SC, € RERHIORFB o7 42y — 2y~ o A
®.

(6) y=Cre" + Coe” "+ Cyeos 7+ Oysin r - 2°¢C, G, G, C. RESEEOR TR
¥ y=27 R

TS By (x)=e” BRFRBRMELE

(2= 1)y - {2z + 1)y +2y=0

) —-5 % R TR E .

6By (2 s EFRERFTELS Y -2y 12y =0 M— AR REFREN TR
Py 2oy +2y=21 WER.

T EHIFREHFTE Y+ y=0MEBN Y{r)=Cieos x4 Cosin r,REFKEHE S
By 4y sec x MEMR.

8 EHFRAU IR 2y -y +y=0MHERR Y(2)=Cr + Cor-Infl =] RIEF
WERME R .sz”—.ry"i' Yy 138 1%

FAY WREFTREEM S R
SRR TR RUF KA NS TR RE, BT BRI RS

n B,
B AR TR R

¥ +P(x)y + Q{x)y=0 (1)
MR Yy MAREP() . Q)HRER DX RY
¥y tay=0, (2)

HY p o REBMHEQO N _BHERFREERSI TR QR p.g FeH
W H(D) K T R R AN,
B L M, ER A F R Q) MER . TR EAR TR vy,

au%fzﬁé&,au w5y BUEEE A v=Cy + Gy, BRE S BRI
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5o RE e EREN = HENERRREAEE - ERET.
ATHEERAR TR BRRIA y=" %2, BRERBGE MEHH
rofE y=e"HEFRQ).

Hoy=e kST BH

¥ =re”, ¥ =rle”
oy My A NRE(2),#/
(r1+pr +gqle” =0.
BT e™ 70, 5 U
it prtg=0. (3

AT R » BEAEFBRG) AR y="REMSFRINE. R
LR B 3) AR T AR () AR B

FIEFRG)E—TTIRMRBE HY F . RRERTE R TRERE
HAFBQOF . Ry HREL

WEFRGIWAEME r..r, TUALR

nz::jivzpz —4g
R BENME=HFAENEE:
(i)Y p* —4g>08,r,,r, BEATHENIRN,

P -4g - p-vpi-dq
L] 2 r

ry = 5
(i) 4 p" —dg =08, r, ,r, RFTHENIR.
rf\=r;= "%;

(iii) % p* ~4g<OM,r,r, B~ HEEEH:
rnTatif, np=a-if,

Hop am -k, g=tie= s

O FruE¥atio, e }'J?@ﬁﬁ,%ﬁﬂﬂie" =re" iR HE L IR AR
¢ e = = (g b + isin bar)
PR
d—‘}e:"‘ P = ge* {cos fur +1sim bar) + e ( — buin b + ibens b

= {a+ib)e* (cos br +isin br) ={a+ibetet e,
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HNI b TR (2) M E RS =M AR BEE . 23T
() BREFEREWSTHEHTIR: - =,

B BRI .y = e L, =ew%mﬁﬁﬁ(z)mw@4\m.#ﬁ§=
z%=e":"ﬂI?FEﬁ'?ﬁ.Elﬂsfﬂﬁﬁﬁ(ﬂﬁﬁiﬁﬁﬁ
y=0e + Che .
(i) HEF B EA WS LRer, = r,.
I, LBEIM A RN MR
¥ =e.

HTHNES HRQ)ER . EERY B — R y,,#ﬁgsk%:s%ﬁ
#,

&{% w(x) By, = e ulz). FEER ulz).

# v, K518
yr=e W a + ru),
vy =e (w2 u"+ riu),
8o H Y RARS FRQ), 8
e [(u"+2r v riud+ plu +riu)+qu]=0,
g et LA w u u RS FTRIE B
WA 2t ple H (A4 pry @) u=0.
BT - BFETBGIMZER Bk A+ pr +¢=0,H0 2, +p=0,F
=/

u” =0,
BHAZEHERA— A EROSE, TUTHRR « = o, B3 aMs E
(85118

Y, =aet”,
M aFEC)MEER
y=Ce" +C,ren?,

By y=(C; + Cox)der?,

Gl ) BAE H B —HHWHBR; r = a +i8,r; = 2 — if(f520).

BRI,y ="y, =T RS FBOWE A, BE R R
B ATHUREBARER , RIOTEMAEERDAR " =cos 8+isin § B y, .,
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WE R
y, =t o 'c"ar =e" {cos Ar *isin Ar}),
wp = el T = ¥R = o (g By — isin Ar ).
BTEBERE Yy, 5y, ZEMETRR, HI BUOETImMERL 2 #E3T
TIEE S BCEATEIEBR L 2 REPEANES. d+HFEQ)NRTSENE
R LS PR

¥ :”;T(}‘x ‘Lyz) =e*cos fr,
¥z :%(y. — ;) =e"sin fx
ﬁ%ﬁﬁﬁﬁummiy = S b — o R R BT LA R () 89
S 9y
y=e"(C,cos fx+ C,sin fr).
5 LB R Wi R MR B

Yy tgy=0 (2)
FE AR BRWT -
B—F Fhigs FEQQ) RSy &
r2+pr+q:0. (3)

Hod RHFBEFBRCIHENR ror,.
®=F REFLETECIHNRGAEEE KHTRAREE LS H
BB

BEFE A+ prtg=0 TR -, r, |[BAFTE '+ oy +qy=0 BB

AR HEEFEATR F1s72 y=Crev' + Cre”
RSN ER - =y ¥y=(C,+C,r)e"”
—MHEWER - = tif y=e"(Ceos fr + C,sin fr)

Bl1 RMAIRE » -2y~ 35 =0 MR
B4 A R RE T 4R
P -2r—3=0,
FR = - Lo =3 BB A SR, PR

y=Ce "+ G0,
B2 REBEL 2 Dm0 BEWMAM <], =451, = —2 195
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MO HREMRAE N RN
P +2r+1=0,
HH ro=r,= -1 BFAESEAEHR, Rk 78 i g A
s=(C, +Cyrle .
WG s, =4 AR B C, =4, AT
s={4+Ce)e.
#F EAR KRR, R
5T ={C,—4-C,t)e "
&M s, = -2 RRAER B C,=2. FRIKEERN
s=(4+2¢)e .
B3 RMAFE Y -2y +5y=00BR.
B RaTENRENEN
P -2r+5=0,
HH r o =1420 MR, B ATRERA
y=e"(Cycos 2x + Cy5in 2x).
Bla ERLYH 1P, BYEHNZMEEKED F MIFRAL.EEWER =0

WIGRN v = o MBEENGT | = v, REBHAE SN E B o -
z(z}.
MR R B 0T -0 FFLUE L B AR
%;mﬁw, (4)
FR( MR E BT 2 IR S TR
K BEA i S LR O R o — o) R L B T (4) BOATT IS A
dx

Il[;n:.rg,‘rﬁ ﬂ*‘vg
-

FERA .
FRAMHTEFER A+ =08 r=2i¢ B—XEWIR,FUHF
BOKER R

x = Cycos kt + Cysin &t .

B RmEEE B4 C =x,.C, = %. B, TR i R

T = T,C08 bt + Pain bt (5)

4
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T TSR R R R AR ROY

%o = Asin ¢,%‘:A cos g, (0% p<2n)
TRG)AE S
= Asin(kr + ¢),
o A=) aie _ kxg
=y Lty T es ot

RE (O AEBME 12- 11 FR(ERRE o, >0, >0).

A
¥
Q

-4 —_——

(6)

R (6) T 5 R 432 S REDRRTY X MEB RN AL WAN o, M
% T=2 mEER LT k= SO EBH ). E MR EL TR
0 5 30 T R B AL RO U SRR 40 3 007K B A GRE BR M, X

O R S B . A PR RS R AR ) — T BB

#ls5 EELYH P, EPERREMNKED SHBEDR WIERLBEER

B =0 BRI < = 2 BIHHELT|

x=x(s},
B OERARRKELEAEENA SRR
(ci:—szan ?i—f‘r Hr=0
e, dr|
B A1 2lomre G| =
HIFR AR

FBRODAFIENBE P© +2nr+ 22 =0, B A
r:_fz_"im_____f “24"7__15:_- — ot mE k.
LITH a<k,n>k Fa=F ZFAREESHMETITE.

GYNHERHE  n<k.
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HEFBEE r=— —ntiv(w=vE - VB-AEERTH,FUTBT)
{1 R

r=e "{C,cos wr+ Cysin wi ).

B R R B O, = 2y, Oy = 0T e B e

W

- vy ¥ oy |
x=e " (.7:._,::05; wt + s wt | £}
w

W 4 o PRI EE , %

vy ¥y

I, = Asin ¢, =Acos ¢, {0€§o<2ﬂ) (9)
WA(SNXATEF,
I=Ae‘"’sin(a}l+qo), (1)
Hrp
5 5 2 Cwg + nx, )’ _ xaw
w=vk - A=t ——g——, tan ¢
w v T RITy

KOO, WREEDRAR T= TR BSHIERDFE, Em

IR Ae “HERE] ¢ A1 A TEATEE D BUL, WA M AT TE®
g
ER(OMBENE 12 - 12 FR(EHBRE £, =0,2,>0).

X

(i) KEBWHH n>4.
BEFBEBR r o= —n+V o= —n— V- ERENFHEY
TR, BT R (T B
.2'=C,e'("' ":_kz)'+(:ze'("+m:', (11)
HAPEEER C, .C, M eyE Rtk
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MADREN . F =08 HRFEE A, Wi RS R FEAE—
W ES A A RAAR. XY r>+ ool v—~0. B, ProkBEs A ¢ 8
BhmBaTEEEE.

HE DR EEINE 12~ 13 R (B EE £ >0,0,>0).

x|

H o 12-13

(i) FRHEE R n =k,
FREFBRMAR - =r,= -0 EF-MIEHER, L FE (T HERY
aTe M (C ),
HPFEER O R C, THEHEEEERE. G EAWEY Bl FHEERE
=00 BEOBEEZRF 1 AP EESFIRAASR. XhT

lim te ™= lim —i, = lim 1n, =0,
— ~-=g" i~ rene
MET LA B 2~ + ooBf, r—0. I, I B E 8T8 ikt b ) ¢ B

HWrmiaTraEig.
FEITIE B E SR FRESE T FERAN T EUR FENEBEHE
L HESE o B R FREERO TR X RO EIEMRITE, RE
BRARTT:
T LT T
AP Ty TR ek p Y py =0, (12)
Hd pypavri o0, ARREHL

HHRAIFAES DB E TR « K Smal L mP i

Dy,%%iiﬁ Dy 12 i3

(D" + D" ket p D+ p Yy =0, (13)
id LD=D"+p, D'+ +p _D+p,,
LDy A ET DK » RETR. TREF B EHE
L(D)y—0.
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MR B H REFFRENMR A TEIRE, S y=c" . I T De™ =re”,

-, D™ = e il L(DYe™ = L(r)e™ HIE y =" RAHFE(13),98
Lir)e™ =0.
HGLA] W, SRR - B AR
LEr)=0Bl ¢+ pr" "+ pyr it p rtp, —0 (14)

R I AFENER v=e"REFEODMN—TE.

FRO4)MEFR3)MFIETR.

IR E B AR, T LS O B R F .

R TR HR Ay TR A B R B

B - Bl —I:Ce™
—XfRE R B ™ (C cos fr + Cysin fr)

ria—atif

kEEHIAR - B R e (C,+ Coxt e+ Gt
—3tEEER B 2k Wae” [(Cy + Cox + o+ Cor* M eos fr +
ria=atiff (D, +Dyz+-+D.z"")sin fx]

MARHCER , » DAV LB o M (EREERHE) . METENE
— RN RN, EERAT NI EER XRREA - W
AEFREMERL FREAEE.
y=Ciy t Gyt +Cy,.
Ble RFE Y -257+5y"=0 AR
B HMEEFEN

r =207+ 57 =0,

Bp P -2, +5)=0.
ERRE ri=r, =08 ry,=112i.
B B 45 B o TR RE R

¥=C,+C,x+e (Cycos 2x + C,sin 2x).

7 skﬁﬁf‘;::’ w0 BOM AR, Btk 50,

B EENRETER

e+ gt=0.
#F
g =2 P g 2P = ) 20
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=(rF =28+ WA 28+ F)
LS BT LS R

(2 =28 + Y Y28+ ) =0,

THRS :J%(m).rﬂ_, = —%{1 1), B O R TR
w:e\f;“' (Clws%x+ CZSin%x)+e A (C;cos%r-# C4SiﬂJ%£)_
3 &M 12-8
1. RT S5 R AN
(1) 3"+ 3 —2y=10; (2) y" —dy =0,
(3) y"+y=0; (4) 3" +6y +13y=0;
(5 4%kzo%+2sx=o; (6) 5" -4y +5y=0;
(7)™ - 3=t (8) ¥y 423"+ y=104
(9) ¥ - 25"+ ¥ - 0; €10) ' +55" ~ 36y =0.

2. KTFHMANEEEN A& Y.

(1) ¥ —dy +3y=0,yl,.,=6,y"[,., =10;

(2) 4y +ay +y=0,3], ,=2,5"],.,=0;

(3) ¥ =3y ~43=0,31,:0=0,5"1,.¢= = 5;

(4) ¥+ +29y=0,y1,.0=0,3 ..y = 15;

(5) ¥ +25y=0,3|...=2,"1,.4=35:

(6) y" =43 +13y=0,x],, =0,y ., =3.

3. EERMEAEEWM L ES AR EEERS O L HIEHE N v EES L
BR EZE—-HOER XM NS ANERABESANERREL(LERYE L, >0m
FEE5aE—8 AR SEERER (LW R £ >0 REBLT B A Ea a8
REY.

4. ER12-14 FRUABEPAEF LK ENA B EREEHETE K BEB,
RBE w (DIERE (). EHWE=20V,C=0.5X107" F(¥),L=0.1 H(¥),R =
2 080 1.
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5. BEREEE, EEN0.S5 m MHEEKS SHATEEEREGT #® AKX L
THREMAME 2, KEHHHE.

FIY  WRBEESF &M TR

FAEEIHE HE RBOR A RKRER S TRARE M - BT ENE

BRI
R R REEEF AR TR e — B AR
Vi py +qy=flx}, (1)
B opog BHE

BECTEE N, RO R REER S T EER, TE AR

X 1L B9 TR T AR
YA py =0 (2)

R MAE R (DRSO — M. TR E REF R RN
ARMRECEEAYTEAME FUXEABITIR_NE R RIEFTREHE
o En— TRy S,

EFHABUFROFH F()REHERERER y° H7E XRHF
B EET RO ARY 7 R, EUERERRKE. F(NRFIEXR

(1) fla) =P, ()" P A BEH P, (2R = — 1 m KREMX:

P x)=ayax" tazx" "+ +a,xta,;

(2) fFle)=e"[P(x)cos wxr + P, {a)sin wx], P 4.0 BEH.P, ().
P lx)arilt = 097 @ .n WENR, KFEH P AE.

THEHSHNE )R ERERERE " HKRE.

—. flz) =P, (2)B

BANAE, FE(DMEFR " BEDOEIESAN K. ERFORHEE®
(IDRAEERR? HADRAR () BEWR P (o) SHYEAK 1R
B AZHEAS5HERERFNFRMREZ MG HEREHARR, B, B
IR 2" = Q(2)e™ (HP Qo) RENMFFRTREFEQ)HEE.
TRy TRAFRQ) ARTERTERELSHENL Q(x),. Fy =
Qlaie"HREFE) . H 4

¥y =Q(x)e™,
» =eMlaQ(a) + Q(x) ],
Yy IEM AT Q)+ 22Q () + Q7 (2]
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RAFBLHBEE .18
Q)+ {(2A+p)Q () + (A + pa+ ) QIx)= P, (). (3)
O MEARRQXWBENE A~ +pr+ =088, B A° + pa + g70,
BT P, () R—T m KERAX, EEQ)HHERES BAWS Q) AR~
I m WETAQ, (=)
Q. (x)=bex + b 2"t b, xth,,
RAGR, EBFATN « RRBEREL BB 6,6, ., 5, ERRER
B+ 1A BB FBEE . Aol e L X b (i =0,1,,m), 3 BEH
REEER v = Q. (z)e™.
Gi) IR ARBEEFBR S+ pr+g=0 BB BT+ pA+g=0,{H24+p
0, EM(DHMHHRES B2 Q (2)BAE m KEW, . TS
Qlz)=zQ,.(x),
HAMARSEMTERHE Q, ()WRE 6,(:=0,1,2,,m).
Gil) B A RIFEFBE A+ pr+ g=0HER, B2+ pA+g=0,H22+
p=0,BHGINFRESE L Q()LME m WEMA T4
Qlz)=2'Q, (),
HAFEMRFEREE Q. (2)PHER
&r TR BT 4
ME fFla)=P, ()" M_MrEFRZBEFRAERAITRODEERD
¥y =2Q, (x)e* (4)
. P Q, ()25 P ()RR (m )M ERE, N & A SRSEFR
FR RS ENAREESEFROERMKKEC 0.1 5K 2.
LREEEIE ] o R R EAREERS SR HEREGRKFH L
BBEEIBEERAMNBEERE(EE A FRBTEAEMAR, B 0;E 2 B
EHBHs BR, LB,
gl REAFR Y -2y -3yv=3z+1 H—I18.
B ORERZHEREEFRAERS R EEY ()8 P, (o) B(H
P, (x)=3zx+1,4A=0).
R R R M F R AR N
¥ -2y - 3y=0,
TR RN
rF-2r—3=0.
B FIXE A =0 FRFE FRAR BT LN S5 4
¥y =h,x+ b,
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BERANS IR, S
—3byz~2hy-3b,=3z+1,

LT PGt TS &)
{—3{1B =3,
— 28, = 3b,=1.
H R 5y, = 1,6, :%f&sﬁ%@%\%mw

v = '".7:+%.

B2 RBOFE YV -5y +6y=x"KER.
B FRTEERCHEAREFREEMSFE.E (218 P (2)e”
B(HF P.{x)=x,A=2).
5iis o By N F R TR N
¥y =5y +t6y=0,
BRI R
=5r+6=0
HEAER r, =2, =3 FTRSHMENBEX AT RAERN
Y=0C, "+ C,e.
T A=2 BEEFEMNEMR, FUMNE v 5
vy =z(byx+ b )",
HEARGHIE. B
—2bhyx+2hy—b=x.
BEREAFREREN AR, B
~2b,=1,
{2:;0 b, =0,
1

B b, -~ 5.0 - —LEKRB—THES

v =I(—%x—1)eh.

AT BRR ) AR

y=0." + e —%(12 +2x)e”.

Z. flxy=e*[P,(2)cos wr+ P,{x)sin wx |84

R ARXB+—EHEY) A=A RERSE T RERNEL,F
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Flay=c" [ Pcos wr + P sin wr]

i e e glof — gt
o [Pf' 2 T & }
— Pi P (A —wbr PJ‘ _ Pu LA~ ) o
‘(z*f)e *(? T)
= P()e o a Pla)e
P, P, _P _P,
Heh Pla}== +§|_7 71,
N N R
Plo) =5 -5=3 71
RERIEM m WAL (W EIGH AN RHREEEE) . 6 om =

max|{,un}.
HRAE—BMSEE AF Fl)PHE—D Pl ATRE—F m &
EWMRXQ, () EE 3 =5Q. 8 REB
¥ ey tay= Plx)e
FISRE, P & A + i DRSE T BB R A2 0 AR i R 0 8E 1.
BF AONE M P(o) T HHE—MP () R TSy B
AR v = Qe TBRREFR
¥ty tgy=Plz)e
HIRR.XE Q, ER5Q, B » wFRA. TR VBEE- LM F
BOERFED

(4 s

3= Qe T Ao
HIREE. LA E R
¥ =re[Q, e + Qe )
71’&&“[Q,,,(cos wr +isin we ) b (,_),,((XJS wr ~isin wr )],
H FES DU I T I0R B R AL BE A, HE NS B BT BT L BT LA S BK R R T =
3" = zt¢ rR(”(I)CO‘i axr t Rm(r)sm wr].
& LR, RAVEMT i
R flx)=e"[P,(x)cos wxr + P, (r)sin ax ] W B # R HIEFikd
WMaTFRMERTES
v :,z"!eh[Ri:)(.r)cosw.z+R‘,f)(.L')sin wr], (5)
HP R () RP{a)R m WETR ., w =max!l, 0l 0 - HA+iw (R
A i) TEREFBNR ERFEFRAREEKER R 1.
LHRERTET B 2 BERBEEFRESEMI TR, BEETS)KHM L
REFEFEPEHR A +ie(E i o) WEE K.
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B3 RMAFE Y+ y=rcos 2x B—TFER.
M NS STBERFRBEEFREETR. B (BT &P ()
cos awx + P, (2)sin ax JRI(EF A=0,0=2,P{(r)=2.P (£)=0).
HREEFENMBFTRETEY
¥ +y=0,
EHE BN
rf+1=0.
HFXE A +iw=20 RESEFBEAR,FUEEERY
vy =(ac+ b)cos 2xr+ {cx+ d)sin 2r.
BERAFGHE. B
(~3ax~-3b+4c)cos 2a — {3cr +3d +4a)sin 22 = xcos 2x.
b A O 0 ) R O ) B, 7
~3u=1,
—3b+4c=0,
—3c=0,
—3d-4a=0,

i AR a=—4.6=0,c70.d=
FRRB—DERE

=S

. 1 4 .
= - +
¥ 3 ¥ cos 2x g sin 2x.

Gla EFELTHLF, RYEERERES F MOATHAF SEH. =
R EIE SR
W AEFERHIMEERERSATE
&

Et—{+kzx=hsin bt (6}
.
MR AR T RPDEER AdRzsi BN
%—}f—+&2r=0, N

EHRIENR 7+ 2 =0 N r= i B FE(DKNERY
X=0C cos bt + Csin kr.
4 C, = Asin ¢,C,= Acos ¢,
WA HERL N ER
X=Asin(k + @),
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Eh . A, o hEEHE.
J7#2(6) 4 i ¥ BB 3
F(t) = hsin pt
5 f{e)=e"[P,(t)cos wt + P, (t)sin ot JHBLE . E A=0,0=p,P,(:)=0,
P(e)=h BWIESNSK p7k fp=k FRHEHTENT:
GY B p==k W A +iw= +ip FESEFEME, T

x" =a,cos pt+ & sin pt.

RAFR6IRIG
a, =0, b, :‘p%;
FE x" =k—5-—_h—£=-sin Fo

MY p=k B ITH(6) BB
r=X+x" =Asin(kt + ¢)+'€f--f’£—rsin bt

ERFT P I o PIERA SR, TR A R MRS LA —
F 2 IR 3 0 A B RS O AR dR . IR RS & TR TR,
A SRR T 6 AU 2 % FARST I R 505 50 R 5 00 B A

i mﬁmdxw,'zmﬂs\?f—f TRK .
(i) WMR p=k MIitiw=zip BHEFRBK . HB

x" =t(a,cos kt + b sin kt ).

AT R (6} RS

h
a =~ gp b, =0.

T£ x' = -if%tcos kt.
M p=k B, FE(0)NERN

z=X+z" =A5in(kt+g>)*2ikzcos kit .

AR IR BRI RS B K TR K.

REEFERRAS A TREHRAR, BETRAINAEE p FEEER
HREMBAER K2 MBENAIRIAR WP p=k Bflip 52 AR
R
H EHJE i 32 38 4% 3h e R el RS LA il X RS T .
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3 OB o12-9
1. R & W5 F5 RAVER :

Uy 2y’ t 5" —y=2e75 (2) ¥y +a’y=cs

(3) 2y + 5y =527 -2x-1; (4) y"+3y" +2y=3re "
(5) 3" -2y +5y=esin 2x; (6 ¥ — 63 +9y={x+1)e"
(7) 3" +5y" +4y=3-2x; (8} v +dy— xcos x3

(9) y'+y=e +cosx; (10) 3" - y=sin'x.

2. KTFH MO ERECRWHRFHNER:
(1) 3+ y+sin2z=0,5,..=1,¥ .., =1;
(2) ¥ =3y +2y=5,y .= L1y 1.20=2s

B , . 6 .
(3) ¥ —10y +9y=¢ P Piez0 =Ty L= =3

(4) 3"~y 4z 3]0y =0,3" 1,y = 1s

€5) ¥ =4y’ =590, =15y 1,00 =0.

3, KBUAPE « WHE v, KERER ER T SHY, RBHEMNZ.

4 ER.L.CEHBBEEEP AsBH EHNABRHEERC KL SRE=-20V,
C=0.2 pF(P3E),L=0.1 H(¥},R=1000 0, WKA L F XK FHRE: (I REE
uels).

S, —HEREETLE ENN —HWEFTFEn B —SRFTF 12 m, 2HELT
HHEE T RERDTRAMESNE.

(1) ERHET Tt & o Pk 8 1 ¢

(DEBBEAR I KNEFRGER.

6. WA o(2)FE BEHE

pla)=e'+ J: ttp(t)dt_xj: eleide,

X p(a).

ETW KRN ®

FREMEERDI TR, —BERBRTEE MY BRTEGHRNE R
BRERS TR, M ES AR ARAENFRRREMI TR ATMEFER R
AL e RS R i

i
I“y(“)+p1xn71y(n7”+“‘+pn—lxyl+pw3":f(x) (1)
R ET o, po e op, REED KPR
A z=¢ B t=hx

+ 317 -



HOTR B RNE

dy_1idy dy)
12 .1.'2 dfz df )
dy_1 (d’y_3dzy+2d_y)
drf FPwds? Tdl S de

xy =Dy,

dy dy_ 4 d
.2 = o T — —_— - —
Y TGS (dr2 dr)y

={D'-D)y=D(B—1}y,

w_d’y &y dy
3 = - i
TSI

=(D' -3 + 2D}y =D(D-1}{D-2) v,
— R, Py =D~ 1) {D-k+1)5.
EERARE AR R DL YOTBEERAREERGTHFE. ERE
EAFERABRST. B Bl n o NEEFENSE.
Bl REATHRE ="+ 2"y -4y =32° HER.
B ETER = Hy=lnxr, EFELS
D(D-1)(D-2)y+D({D~ 1)y — 4Dy =3&",

Hp ¥ y—-2D7 vy - 3Dy =3,
= dy ,dy sdv_ga (2)
- dif “dF T :
FHRQ)EAM R FRFEN
dy pdy sdv_, (3)
de? Tder Tdr 7
HEFAEH BN
=27 =-3r=0,

EHEZMRir =0,r,= - 1,r, =3 TEFEGIHESRN
Y=0C + e + e =, +%+ Cyx®.

B LWE—H rREEAN

T REME >OHEBEARE DREA <O ARM MWTHEER r= - fr=tn—2),FEE
B o>D AEE RHEL.
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_x" =bet = brt,
RAE R, K15 b= —%,En
T & AT T B KRR

, . 1
¥y=0, +T+(.;xa—71 .

"3 B 12-10

SR P BT IR B A

207+ oy - X "—i+y:£.
.oy +aoy oy~ 2.y ra e
3.ty 3y - 2oy v 2y =0, 4, iy —2ry t2y=lxr 2ln x;
S,y Ty —dy=1"s 6. v’y - xy t4y= raniln x};
7. .:rzy”— 3zy’ +4y—'.r+x21n X B 'y +2xy - 2y=1Inxr+3x.

B HOTEORRIRE

MRS FRABTERANSRESREHE LA RN, BRNBEE TR 4R
RN BRI ABIE L AW R TR R A R R R BOR
.

P -1tz )
BEAERMS vl o = v BB HPEE (2,9 &z~ 20y - %)W E
W

fr,y)=aptaple -t tauly—y)+ -
g (e — a3 (y— )"
XA LT R BAN » - 2, BEEYE.
y=yta(r-xp) fa(x—ag P+ ta,(x—x)" -, (2)
Hb a a0, BREEHEL LA P,EE—HEL, LEZ
EERAFER 2, MERBWER RUEHER o, a, URBERNE
BHTRB (TR MK ANRES B (DRETHR R vl .-, =y, KR,

T RARE ONFRBHEAN FRBIE.E <O TRRENGTFERMNER
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1 RFR = x vy B ], =0 IR,
B O, =0,y, =080

y=a11+u212+a313+a41‘4+a5.r5+'”,
£y By WEEREASARAREFTR, B
a, t2a,x+3a. 2" +4a, 2 +5a52" +
=I+(alz+a21’2+a3.}:3+“‘)2
=xt+tazd +t2aa,7 +{a) t2a,u;)x" +
- 1 1A 2 L3 *

Bk, B E TR - RREHER.B
al:(].azié,aaio,aaiﬁ,%:T]b.'",

F R BT R AT SR T TR G L,
EFoBrFmREkHEFE
Y HPlz)y +Qlz)y=0 (3}
AR R YOR N B, ] e sGE —
EE NMRABC)PHEBP()5 Q()WE -R<s<RHABHKI=x
HMEY BLE-R<xz<R AFBEG)BERED

y= z'; a,x"
8.
T2 5 BE AT HE B A RS
w2 RiggiE
¥ - zy=0
i 2R &4
yli-0=0, ¥li0=1
Jiok g

B OXE P(x)=0,Q(x)= - x TEB-TEH 5 E M E &40 B K
R EE MM ERITE - BRE%

y=ayta,rta,x’+ o tax o= Za,z". (4)
=0
B&EHE v, ,=0.8 a, =0 HAKG)BIRT,H
y=a;t2azxt3as i+t agan T b= Z na, ",
W=l
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A& o =1, B a =1 TERRSEHFREE v Xy WERRA

yExta, i taz+otar v =t Za,,;r', (5)
Y =1+2a,x+3a,x’+ v na s b =14 D a2t (6)
n=2
MHEP(6IETRT, 1B
¥ =2a, +32ay0t -+ nln—1laz T4 = Z n(n—Da,z"" " (7)

BRI RAGRFR, e+ WAFER, @
2a,+ 3 2a, o+ {4 3a,~ 1)1’ +(5+4a, - ay)ux’
+{6°5ag—aztxtt -t {(n+2¥n+1)a,.,—a,_ "+ =0.
BHARFREORFENE, PALREH SR AR FRERET A R4
HE.TEH

a,=0,a,=0, uqfflff as=0,a, =0,-

13
— Rk
Qpun m<n+i) (m=3,4,:1}.
Mo s HE 2 2T LA
:_aiz_l; fﬁm(] = % =9
BTTE T6a gy T agg Tt
-.—.a1 m_l_ e
e TT0.5 T 1097643
— R By =3, =0,
= 1 = rasw
Gt B+ 13 m 7643 (m=1,2,-).
TR RBEFEHR
_ Iq 1‘7 IIU
YEI s T g3 T 10°9- 7643
dm+1
m 100°7643
513 KWEL 1 (Legendre) T 2
(I*IZ)y”*Z.ry’+n(rz*])y=0. (8)
Ehn AEE.

®ORE P = - 25 QU = M D st e 4t w10

HHE - 1<z<1 WEFR r WFRE TiLEFESRE
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y=a[,+a1x+a212+---+at1k+"‘i— ZQ*IJ", (9)
HOAFERKS. &

v =a, +2ayx +3ayat e kgt A= z kayrt ™l (10)

¥ =Za,+3 2zt k(k- Dl + Zk{k Der*™ . (1D
B9 J(10) B (11)CA FE(R), 18
ﬁ‘; k(k—1)a,x*" - i} (k= 1ax' -2 2 ka,x
+ni{n+1) i a.ct =0,
3
i e+ 2)(E+1Da., —k{E—1)a, ~2ka, + n(n+1g, 15 =0,
LR S

i“ [(B+2)(k+1)ap.,+{n—k}n+k+1}a, ]z =0.

TEE
Qpez = (n(;i)l(n;f;)l) a, (k=0,1,2,-).
Wik4 e=0,1,2,-,78
n{n+1)
= = X TR
_in—D(n+2)
= T 4
_ (n*Z)(n+3) _(n- 2)n(n+1)(n+%)
G 34 Y] @0
_ _(n- 3)(n+4) (n*3)(n—1)(n+2)(n+4)
B2 13 & 51 @i

BE W oy a8 a0 £Fas a5, BT a, 2R ag.a, B
AR ERE. TREiEEY BeEmNy

y:aﬂ[l_n(n‘*l) ry{n -2 (7:“+1)(r,+3) a___.}
+EI[J' (ﬂ*1;Eﬂ+2) s (nm 3)(n“1;(ln+2)(n+4) 5 }

MEBEMTH, EXPHE SRR - 1< <1 Rilksk.
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I & 12-1

1. REBRYCR Y& M5 B

(1) ¥y —ay—x=1;

(2) 3"+ oy + 3y=0;

(3 "~ (r+m)y +my=0(m HBARYE):

4) -y =z"—y

(Y (r+ 1)y =2 -2x+y.

2 RHERER TR FREERLVthEFHIR:

(l)y':y2+za.y\*.u:%:

() U-2)y +y=1+r.vl,.,=0;

dr
dr

=0.

2
(3 %*ICDS t=0,zl,,=a.
=0

TR W RSN R R R 2

TR i 4 40 2 ey — 59 7 B A — 1R 0 6 B (L 2 T 9
KR (TIRERY B 2B B LA S R R AR LA R A — AR
R T XA B BES R R B R AL

MAWAFREPHE— THATRERE RERER A HR, T4, X
5 IR BRI R R S R,

A RRHE RS R R AT TR SR E S

% AFRHFHE—EEOREARENER BEAYE T
AR B TR S

F=% BEBHRASFTE KHEERTRYRARK

WZd MO RO RBICAT B, — R P, T 2 5 BT R
oA B B

B SRS

i-d—f;—By‘Zz, (1)
dz _, (2
P 2y-z.

B OEETAMNRABK y(2) () HBHFEP—HE BRRET R
BB
BHEMERAER v 8 2)A8
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y=%(iz-+z). (3)

dx
AL ARFMRE,H
dy _1/dz  d=z
2ol n) @)
ER) LB RRARIR B

d* = dz _
F*ZI;‘*'Z——U.

R EARREMS IR, EMERE
2=(C, +C,x)e”. (5)
BRGEALAGIR, B
y:%-(zc1+c1+zczz)e*. (6)

H(5), (6)BEariR e RIS BIFT 48 Iy A Wil g .
RN ERINFRAHEEWHFMF
yli0=1, 2|, =0
AR, RERIERERAG 5K, ]
{1:%(2(:1 +Cy),
0=C,.
B R C, =0, C,=2.
TFRIMEHAIRHABE LR WG R4 R Y
{y=(1 +20)e",

z=2xe".

fEHE B RS S R (R B AL i, RN RAH AT B AT
SDEFTHER = R FHEH L.

B2 BasTENA
—Tr=e,

4
Sy
de

fz, dy :
ds® t
dz_') .

i

dr
i{i—)‘i'y:o.
® FCEDRE L WHRATRMN

{(Dz—}):r‘i'Dy:et. (7)
D1¢(D2|1)yi0. (8)
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BT XM T AR FBRAMERE — MR B, AWNHEE o, THEE
iR

(7)*(8)><D:“1*D‘1y:e’, (9)
(B)+ (9 xD:{-D'+I¥+1Dy=De',
Bn (-D'+D +1)y=¢". (10)

(100302 W e TR Rt B R AL R
-+ ri+l=0,

RO

5 -
Fia=ta- lzﬁ,r3_4fiiﬁ:ii *521,

BERB—THE " =< TES, WEER
y=Ce "+ Coe” + Cyceos Pt + Cysin fr+e'. (11)
Bk . (R BIH
£ = —Djy—eI,
R EA L, Bpie
=’ Cie™™ — ¢’ Cpe® — B Cysin Bt + 8 C,cos fr —2¢. (12)
FHADMADW B, MEH R FBREANBR.
REEFE RS RN E B AR LR RS — T R A E R
Bt , —BAERS (SRS HAFEEEER MO (2R T AR i
EERHZHEAEREMRR).
HABTRAOPAE RS RA (DGR .F

-1 D | |DP-1 ¢
p v+ | D o
Bp (D' -DF —1D)y= —e'.
REOAR—HM HER « i, FEBRNHETAR. mEYHATHR.8
’Dz—l D J¢ D
D D+t jo et
Ep (D' -DF - 1)xr=2¢,

i
r=Aje ¥+ Aze” + Ajoos Bt + Agsin Bt - 2¢,
MW A, LA, ALAH CLC G CL ZRIMRER.
EEXEMN R
\szl D
D

=D'-D* -1
D +1
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EDHURERA, X B rEEENN Y ENBERT—EHA N
THEEFR.

"3 M 12-12
L RTARA T RAKNER.

dy _ dzx:y

iz~ af 7
[N (2y4

dr _ 4y

dr T !

ﬁrj—i’:—IerJra, %‘+51+y75"
4, " AW

lfl—"r+2:|:+:j—+y—t, d—[73x+2dy+4y 2sin ¢,
(5) (6}
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