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:FJ:EE["J%&OP#J{E MPJ_OP [+

. s &= TOMT = Tr "
ETr

cos B=-|—':T, cos 7=-|—:—[.
.10 -



N T (cos a,cos B,cos ¥) = (]%, -l%l-. ]%r)

. : =‘-|i|-(:c‘,y‘ z)—ﬁ=e
cos a,cos B,cos ¥ FRA M E r B‘Jﬁ'l‘]ﬁﬁi J:'tﬁ'iﬁ UVJ! r KI5 ERE
KR EBERES r RTRARME e, . #dﬂﬂt_fﬁ

cos a+cos’B+cos’y=1.
Bl7 BABEA M2, 2~/_)fﬂ M,(1,3,0), MM, M, Mzm& yALES
HAFEA. .
B M, M,=(1-2,3-2,0-+2)
=(-1,1,-v2),
| M M, | =+ (1) + 1> + (—2)?
= /TP T72=/3=2;

V2,
2 *

=-1 =1 = -
cos a= 2,cosﬁ 2,cos)’

2 __m _3x
a"'-g—y B"'"‘t Y—T-

I8 B AMTEIHER, ﬁ{é_ﬁﬁxﬁh\y%%%ﬁ!m&% iﬁl

|OA1=6,RA A L.
B oe= 3 B— BHRER cos’a +cos’B+cos’y=1,18

wtrer-(3] (8] -4
BA AZES IR, 5 cos >0, '
cos 7=%.
FR ﬁ=lmlm=6(1 ,ﬁ,%)=(3,3ﬁ,3),

KARLA A LI,
3. MEER L RY

MR y BiF - B0, AER c MS5AR - =OMMEER, BANA
8-15AI L, A MES - hEEMTH,. LT HSES - MHUXSBEAP.
A P, EVBEE r 7 W AR BOP , EThOP = i, FBMEE - $L®

- 11 .



¥z, B x=|rlcos a.

— B, R O BB R e BiE « B1(E 8-16). {FAME r . EOM =
rEIRMESc MEBEENTEHL . HTAM (K
MU M FE w B B8RS, 1k B OM %R 1l B r
% u B LA . B OM = de mmx ffmmﬁr 7E u
MR, iCE P, rﬁﬁ(r),,. '

BRIENL MR a Eﬁﬁ_—léﬁ‘?: Ozyz FHI%IRa,
a,a, BB a FEZRKALIRE B0, B

a,=Prj,a, a,=Prj,a, a.=Prj.a, Bs-16

Rictk a,=(a),,a,=(a),,a.=(a),.

R A, EMRERE SR IRMER AR

#HE1 (a),=lalcos ¢ (BF Pri,a=lalcos @),
Hp o hmta 5o BFEAMA;

B2 (a+b),=(a),+(b), (BDPrj,(a+b)=Prja+Prib);

®HR3 (a),=A(a), (BPPr,(Aa)=APrj,a). -

Bl BIAEFHRM—FMALN OM,—%HH OA, M
HIOA|=a,ROAZEOM 7 I £ Mt PrioyOA . © /

n
B InE8-17 fim,iELMOA = goﬁ , ‘ W
| OA | c-F£=1 \
cos ¢ = T—[ J— ; Lo )

(0] A
TR Prjm@{=|OA|cos 5o=i ,

o eV

o)
B
[~ -]
()
~3

3 E 8-1

1. u=a-b+2c,o=-a+3b-c.RAa.b.cEF2u-30v.

2. MBFMEE—A WA RIAT S, A0 RIESERPHF LGk

3. {8 AABC i BC S5, @A SMKN D, D, D, D, BEES A5 K A &
RUAB = ¢ .BC = a #RMRD,A.D,A.D,ARD,A. . o

4. BHFA M (0,1,2)8 M, (1, - 1,0). RALHRFRRF B R M M &

5. RFAFFE a=(6,7, ~6) AR PR

© R rEAfte (a%0)M TN LK P B r ERRS o R B EASE.
. 12 -



6. EBEEAMLIFRSD, GHTAEKEBHE?
A(1,-2,3):;B(2,3,-4);C(2,-3,-4);D(-2,-3,1).
7. ZERFRE £ SRR L0 AR RIREAH ARE? #l FAEROLE.
A(3,4,0);B(0,4,3);C(3,0,0);D(0,-1,0).

8. KX (a,b,c) LT (1)BFLERE:; (2) % LITM (3) SHF B B X FR A M 45

9. B Polzoiye . zo) HBESLIFEAMELFMNER, SHEER NI

10. A Po(xo. 50,20 ) FBMHERTITT « MM ERMFEFTF 20y WL E, AEEMN L
T A RIRE A AR AT

11. —AKN « WX FHERREL0y AL, KJ%E&‘J%UEQ&%E.& EEMTUSRTE =
WAy WL, RES TARLH.
12. KA M4, -3,5 B £ LIRAEEE.
13. £ yOz AL, RE=/4 A(3,1,2).B(4,-2,-2)F C(0,5,1) SBEHH .
14. BRIEH =1 A(4,1,9).B(10, -1,6).C(2,4 ) A TRN=ARRGBRAA =/
. A

15. REMFL M, (42,1 M;(3,0,2), it 5 A M, M, 08 AR E T AR

16. BB EH MRS B R (1) cos a=0; (2) cos B=1;(3) cos a = cos f=0, A
st 1 it 55 A B B A A I B0 2% R 4T 7

17. B r WER 4TS « MBXAR T R r e MEHRE.

18. —MEMERES B2, -1,7), B z By WAl : W EOBBRK N 4, -4 M0 7.
REXAMOES A BRIF.

19. . m=3i+5j+8k,n=2i-4j—Tk Mp=5i+j—4k "Rr'lﬂa—4m+3n—pEz
MEMBRERE vy B ERSER.

BIH HEHR HER "RER

—. ARRHYRR

B—YHEEEN FERTHEENAM, BRI A M,, s RRAB
M M. SR, ) F BRI
W=|F||s|cos 8,
0 HF 55w (E8-18).
AR AFEE S, RITARENH MR o« 7
PEXRNER, BERERE— 1, caT Y
lal bl REMTMIER 0 WAKNRA. RIEE B 8-18

- 13 -



MigrR e 56 KRR, iCfFab (H8-19),00
a*b=|al |blcos 6. :

REEXAE X, LR R E A H BFE R Th W%
HF 'ﬂiﬁs A BCER R, B ‘
W= F-s.

B F [ blcos 0= | blcos (a,b) % av0 B
BbEmEa W EMEREY, %Prjbﬂ&%zriz H8-19
4 R - ' ? ‘

a*b=|alPr,b,
R, % b0 B A o
‘ ‘a“b=|b|Prj,,a.
SRR UE, 19 [0 L A B IR B T oh — A ) Rt AN B — A e R X IR O
RS AE T
- AR T AR
(1) ara=lal®..
XRE NS 6=0,5 ,
a~a=lal’cos0=al’.
2) HFHAERAE a b, B a-b=0,M4 a lb; FZ,ME a_Lb ﬂB
2 a*b=0.

XEBRIWR a b=0, EH:F'|a|¢0 |b|¢0 BF L cos =0, Mﬁﬁﬂ—— Bp

alb;RZ, NP alb, 4 0=—-,cos 6=0,FRab=]al Iblcos 6=0.

HTFARAAERRSEMRERER, B, LRSS 1%75%25&% ) &
al bRIFTESVEXRMEFRa b=0.

BEBFASTIEHAE:

(l)m a*b=b-a.

iE - |E\PEXHE = - ~ o

A : A
=|allblcos (a,b), bea=|bllalcos (b,a),

| . A A
11} lal|lbl=1bllal,H cos (a,b)=cos (b,a),
Fr LA a‘b=b-a. ~
() nE# (a+b) c=a‘ct+b-c.
iE glc—OB'J’ EXBARBA Y c7#0 B, H
(a+b)c=lc|Pri.(a+b),
. 14 .



MR, TR ;
Prj.(a + b)=Prj.a +Prj.b,
it A
(a+b)c =|cl|l(Prja+Prjb)
=|¢|Prj.a+ |¢|Prjb
=g-ctb-c.
(3) HERERFEWTHE 1$
(A2)+b=2(a- b) A RE.
% p=08f, ERXBRRL ;Y b0 i, LB HFK 3,
(Aa)+b=1|b|Pxj,(2a)=1b|2Pj,a=A1b|Prj,a=2(a+b).
B ERGAH AR RS BHER o
a-(Ab)=21(a-b)K(Aa)-(ub) = Aula-b).
XREX -
a-(Ab)=(Ab)-a=2A(b-a)=2(a"b);
(Aa)+(pb)=2Ala-(pb)]=2(u(a" b)] /\#(a b)
fl1 KARBREE=AFNRZEHE.
iE ®¥EAABC ¥, /BCA=6 (B 8-20), -
|BCl=a,|CAl=6,|AB| =c,BEiF
c2=a’+b*-2abcos 6.
iBCB=a,CA=b,AB=c, W&

c=a-—b,

M . |
lel* =c°cé_(a4b)fl(a4'b)=d-qfb-bﬂ-Za-lb '

' ' /\
=|a|"'+|b'|2—2| ||b|cos(a b).

Hla |—a,|b| b, le l-—c&(a b)—0 I
“ct=a’+b*—2abcos 9.
FERMNRESHRBNLIFERR.

Wa=aitajtak,b=bi+bj+bk. &&Eﬂm:_ﬁﬂﬁ‘hﬁ
a-b =(aitajtak) (bitbj+bk)
=qi(bi+bj+tbk)taj: (bt+b1+bk)+ak (bi+b,j+bk)
=abiitabirjtabirk+t
ab, jritvap,jjtapjok+
abkri+tabk-j+abk-k.
o 15 o



BFijkEHEE K i-j=j-k=k-i=0,jri=k-j=i-k=0:XHBTFi.
J kSR L ici=jj=k-k=1.HATMH
ab=ab, *ab, +ab..
XHEEA AR ERYLIRRRR.
BT ab=1lallblcos 6,FFLLY a.b HARFHEN,H
cos 0=-|—ahb—l-.
allb o .
UBE BB BIFFRRR AR OEHRFRERRAA LR, RSB
. ab,Yab, tabd,
«/ai+a§+a§x/bi+b§+bi’
XM EREAREOLIRRRR. ,
g2 BmM=K M(1,1,1),A(2,2,1)f B(2,1,2),5RZAMB.
W EMBEMARME, /AMB R MBMASMBR £ M. X &, MA =
(1,1,0),MB = (1,0,1), AT |
MA-MB= IX1+1X0+0X1=1;
MR =V T+ 0 =/2; | MB| =/ T+ 0 + I =42.
RAFRRZAREBRER, B

cos 8=

_ —X_ﬁ 11
B s SAMES SRIMBI i 2
18 ‘ 4AMB=%.

B3 WBMANMTE S LEENA 89— K, B K8 4 A
R (KR 0 . & 0 HEET S KA R(E 8- 21(a)), HERE
B 6 PO 28 e KSR m A — wmmwmmgm(s&wm&m)

(a) (b)

B 8-21

16 -



B ORAA R AR RSB EAR—NEERY ABE R v (B8
B (B 8-21(b)) . XHEMMH SRENBRENEAREy 5o WA,
PLXHEERE A v lcos 6,8 N
Alv|cos 0=Awv *n.
MATT, BA 7 BF B P 28 0 X R L 1) m RS — U AR R B

m=pAv- n.
=, HhENERR

ETRY G EEN , AMEEEBXWEFTZN N, B X & B
HERE. THERE—REBENEFREBEREEDEN T,
BON—REFL HEZR.F—AH FERTRILFLEP RL.F 50P
MFARo (B 8-22) MA%¥ME, N FHIROWAER—REM,ERHE
IM|=10Q||F|=|0P||Flsin 6,

B 8-22 M 8-23

i M WA EE FOP S F Bk g M, M M3 1 2 #05 F 50 MOP LR
B« BREET F SRBUE B, B 55 F i A F 45 M OP AR i« b f 5 ()
F B2, KBHEHERRE M K35 H(E 8-23).

EFEFmACHEEE EEKANERES -’
RITEB, Eﬁﬂﬁﬁ#ﬂ%@lﬂﬁqﬂm*“ﬁﬂ TEASFHZR
H A 8 B 1 R AR

BEE c AFNHEe 5o HBETHHFRAES:

c#|cl=lallblsin 6,3 % 0 Ka.b BAIKIEA;

cHHHNEETFa 50 FREVNTFEH c EEETFa,
XEEF b),c MEBRMEAFRUNMNa Rl b RIE
(B8-24), 4, M c M Ba SRR, EHE
axb,H

B8-24

e 17 =



. c=aXbh. : =

X, EEMAE M S FOPS F i 25,8

M=0PxF.

mn&mm&xnrufm

(1) axa=0. - R

XERBAEA 0=0,FLllaxal=]al’sin0=0.

2) A FHAEZHR o b, WE axb=0,7f4a/b;RZ, ﬁu%a//b R
4 a Xb =0.

XRBEHNWR axb=0,0F|al70,|b|7#0,8 %% sin =0, iFEa 0
Fn,Bla/b;RZ, ﬁn%a//b M4 0=0Fn, FRsin =0, ATilaxb|=
El]axb 0.

CHTFAAN B R RS R EBET, B, Lﬁ%iﬁ?ﬂiﬁﬁﬂ I']ﬁ
a// bR LEFER aXb=0. ‘
 AERRSTHEEME.

(1) bXa=-aXxhbh.

XREAANEEFHRUM b HHe BHNTEBIFSEEFAMMa EEb
BT AR . BRA R B E B RREL

(2) AR (a+b)Xc=aXc+bXec.

(3) MERERAMTHESHE:

, (Aa)Xb=axX(Ab)=2(axXb) (2 AH).

XA AR BERTFIES.

THER#ESREHAHLIRRRX.

- Ha=alitajtak,b=bi+b,j+bk.IA4 E_tzﬁréﬁﬂﬁ "
U axb=(dita,jtak)X(bitb,j¥bk) :
—alx(bl+b]+bk)+
,JX_(b,z+bJ+bk)+ak><(bt+by]+bk)
=a,b, (iXi)+ab,(iXjl+ab (iXk)+
S ab, (GXi)+ab,(xif)+ab, (jXk)+
C ab, (kX)) +aby (kX )+ ab (KXK).

HFixi= ]x] kXk=0.ixj= k\Jxk—l kxl— JXi=—kkXj=
—iixXk==j B : ' '
aXb—(ayb,—d,b,)i+(a=bx—a,‘.b,)j+(a,b,—a‘,b,)k.

B THEBICZ , FMBEZHTHR, ERTER

. 18 .



i j ok

aXb=|a, a, a,
b, b, b,
Bla ®a=(2,1,-1),b=(1,-1,2),iH axb.
i j ok
®m axb=1[2 1 -1|=i-5j-3k.
g 1 -1 2 '

Bls BAM=AFE ABC MTRIHRA(1,2,3).B(3,4,5)H C(2,4,7),
k= ABC HWER. o
B’ REAEBRKE, TA=ME ABC HER

sA,,,,C=%|X§||7\?§|sm ZA

=%|Z§xﬁ5l.
BMFAB=(2,2,2),AC=(1,2,4), Bt
ij ok
ABxAC=1(2 2 2|=4i-6j+2k,
12 4
TR
Sansc = |4i=6j+2k| =2V F+ (-6 +2 =/Td.
Ble WHMAUZAEE o 551 MEHE,HHERELE o
— B M KRB,

®ORIASE  MIERN , RNTLURE L8
Pt RRAEE, CRHXNETAEEOXD, EWF
MBAEFAMNES MUAEFEE (W Y5FHEANTF :
B H% ) 5 R B IR % O 1B — BUR, R ABHE B 38 e BE 2
o K7 = (E 8 -25).

WA M EERM WEEE Ha, B [ B EER—K
O fEMikr=0M,#Ll 6 BF o 5r %M, H2

a=|rlsin@. ’ |
WA M KREE Ao , b B -2 B 5 A 3B 6] #) B 8-25
REFA, v KRN A
lvl=lela=l@l|lr|sin §;

v T MEATEIM K5 BHFE, Mo BEHTo 5r; Lo HifAE e,
<19



roo HFEEFAN. BH

v=oXr. .
=L HENRER

BREM=ZMAE a b Mc. MREEMNEE a Wb WNERa x b, BHE
AMMBSBE= MR c BERER(axb) o, XREBRHHEENH=1a &
a.b.c HIBEM,ictE[abec].

TERIkE L =MEMREROLIFRRR.

w a=(a,,a,,a.),b=(b,.b,,b.),¢=(c..c,,c.),

i j ok
Sl aXb=a, a, a,
b, b, b,
a, a, a, a a, a,
= i- i+ |k,
b, b, b, b b, b,
FEFERABERGLRRRN,ER
label=(aXb)'¢c
y . a, a a, a,
=c, -, +c,
y * x x b_y
Q, ay a,
='1b, b, b,
C, Cy C,
MEMHEEFRAETRILMEX.

FEMBER(abcl=(aXb) c BEXE—-ITEH, ERENHEERF R
ab.c AIBRWFATATIEMER. MREE a.b.c ARAFR(A ¢ I8
AFHAMMa @b kEE) MARAFRNFEREN  NF a b .c AREF
RO c HIBmIBEFHAMMa Fim b RKHE) BAR '
ARMFTSRAN.

YL, %0A=a,0B=b,0C=c. LHERM
EX,FBRaxb=fR—IHE, CHEERBELE
FLAFE St a b K0 FTEF 1T WA OADB BB,
ERFHEETRXFITNAENFET . BEX ab.c A
BEFRN,ME f 5mEc 95X ¥ E L (E
8-26);% a.b.c AMEFEMN, MR F SMftc 9% | 8-26

. 20 .




XFEMFM. FLL MR fFSc AR, BALAE a.b.c HRAEFEN,a H

PiA;Y aboc AREF R, o HbifA. B F
label=(axb)c=laxXbllclcos a,

Y ab.c HRAFFE,[abc ] HIE; S ab.c AEEF R, [abclH

. ‘

B LAEE a\b.c AROFITANEENIRCFTNNRE OADB)WER S

EHELEEFlaxbl , EWNE - ETHEc EME S J:B‘JﬁﬁzB‘J@EXﬂE B
h-=|Prj;el =|¢llcos al, :
BT LAS-A7 7 i 4 B e R
V=5h=laxbllecllcosal=[abell.

B ERBEFRILMELTA,ZREBabc]F0, WEELA @ bc ZFE
JEMBFFTAEE, AT a.b. c_ﬂﬁxﬁﬁ RZ, & ab.c ZMBERH
LWL RELL @ bc 9B LT FAES, MTi[a b e]70. :P;%ﬁ'FiZE“‘IG

Zr a.b, c%EME%M‘?%#E&‘U%?&Aﬁhbc] 0,80
a, a, a,

b

y

b, b,

x y

=0.

€ € €, S R
Bl7 EMARE—FHELAMMNK: A(x,,ynzl) B(Iz,yzvzz)
C(z3,93,25)D{(z4,9,,2,) . RIMEk ABCD H{ER. -
B LT, E AT VST LR RAS ACHAD AT
FAEENERNAZZ— B

v=+|[4B AC AB1I.
BF
ﬁ=(zz—xl,yé"'~y1.zz-zl),
ZE:(xJ—xl’yl_yl’z]_zl)'
' Kﬁ:(x-i'—xl'y-i—yl’zd_zl)’
B v R s

.V=i%“ T3 T Xy Y3V %3 T %
Ty~ Vs T 2Ty
LK*H%B@J&#M‘@?ﬁﬁFJiﬁB@ﬁ% —5. : ‘

B8 B4 A(1,2,0).B(2,3,1).C(4,2,2), M(.:c v, z)EAIEE, R A

M BIRFR . Y2 Frm X RRK.

T2 "Xy Y27 N zz_zll
3

« 21 -



8@ A.B.C.M MEH*EMYFAM..AB.AC=H&&HE, XEAM =
(z-1,y-2,2),AB=(1,1,1),AC=(3,0,2). = R H N TS LERM,
GIE ! |

xz-1 y—2 =z
1 1 1(=0,

. 3 0 2
Bp 2z+y—-3z—4=0.

ﬁﬁ%ﬁ M BB IR R LR,

3J &8 8-2

1, #a=3i- J=2k,b=i+2j-k VR

(1) a*b Raxb;- (2) (-2a)- 3b Rax2b; (3)a b&ﬁ?&ﬁ!ﬂﬁﬁ??ﬁ

2. ®a.b.c HafEEE, Efﬁ&a+b+c 0,k a-b+b-c+ca.

3. B4 M, (1,-1,2) M, (3,3, )8 M,(3,1,3). R5M, M, .M, M, 7ot % 2 69 8.4
mfit. ‘

4. BRI N 100 kg FPIENE M, (3,1, 8 HABSH B A M,(1,4,2) 35 EH itk
BT (RIRFERERMA m, EHH RN z BAFTE).

5. EHAFLEXA O M—SA 0 WIER K z, WA P, &, 5—50P, A 6, 9 F,
% O MB—WS KO WIEM N 2, KR P, 4, H— S0P, R 6, W F, fEA%
(B 8-27).[8 6,.6; 2,22, | F,| .| F, Iﬁ%ﬁ#ﬂ@ﬁ#ﬁ‘sﬁﬁﬂﬁﬁﬁﬂ’-ﬁ?:k

B 8-27

6. Rimft a=(4, -3, 4)EMER b=(2,2,1) LHTE.
7. #a=(3,5,-2),b=(2,1,),RAA 5 FEHHXE ,BHES 2a+pb 5 BEH?
8. RAMMENEZHFMNERARER.
9. BRI a=2i-3j+k,b=i-j+3k Me=i-2j,H8:
(1) (a*b)e—(ae)b; (2) (a+b)x(b+e); (3) (axb)ec.
10. EMOA=i+3k,0B=j+3k,RAOAB WEH.
‘1. BAa=(a,,a,,2.),b=(b,,b,.b.),c=(c,vc,,c.), ﬁﬂfﬂﬁﬂimﬁﬁﬁfﬂﬂ
' (axb)ce=(bXc)a=(cXa)b.
12. RABRIEHRER:
. 22 .



Voai+as+asy/ b+ b+ b632=a, by tagb, tasbsl,
xq: alpazyajyb|yb1)bj %‘fﬁgﬁ-#mm%%&iwﬁﬁ- '

B MERAYE

—. HEFBHES

R AT ROSH BT &0, 00K b0 G . B
AUREESE.

T AR LT T 824 5 K PO 25 FLARAR Lo,
AT AR LR LT R X T R E S ST 08

F(z,y,2)=0 (1)

HETREE:

(1) ¥l S E4E— ﬁméwwmﬁﬁm.

(2) FEME S LHANLFBRBETEQ),
M, TR S WHE, MHE S MM HoTE) M EY (H 8-28).

Hm8-28 Mm8-29
RERTVRBSLILANE LM EHTE.
Bl @iﬁ‘t“&ﬁ Mo(-ro » Yo :Zo) *‘&ﬁR E‘Jﬁﬁﬂ‘ﬁiﬁ
R &M(z,y,z)ﬁﬁkmraﬁﬁ ﬁ(ms 29), 84

|MoM|
HF |MoM| «/(.z: io) +(y yo) +(z-zo) ’
B X N(z=2) + (3= 35) + (2= 2,)* =
1
(z=x0) +(y= o)+ (22— 2,)*=R>. (2)

« 23 -



XL RAFRTE AR B A AR BT I R B O BB . WA 7EBR T b AR B9 AL AR AR 0 B X
TR FUTBQIRRE My(z0,30,2) AL R NERWRETE.

MRRLOERL A 2=y, =2, =0, ANTIEREHBH

1 "-‘J:+yz+2—R2

Bl2 BAKAQ,2,3)f B(2,-1,4), 3&&’5& AB B % H ¥4 1
HiE.

 HERME,FROTERES A B FEEARKIUMAE. B
M(x,y,z)jﬁlﬁf*qzﬁ_tﬁﬂf R.BF

Y E A |AM|"'BM|:

B J(x 1)+ (y-2)+(z-3)°

B 2)2+(y+1)2+(z 4)2 o

%ﬁvﬂi’iﬂﬂﬁ,% BCRES - - B
: 2z~ 6y+2z-7=0.
XKV E R R LR E T &, ﬂ'ﬁwfmtmmwa@:m#w
BREXAFE, Efunz/‘?fﬁwtéﬂﬁkilzﬁ&ﬁﬁﬁ

utﬁwrﬁﬂmmnnmﬂmmﬁ‘wﬁﬂb&ma@mrnmﬁﬁﬂeﬁr
RZ, %% z.y e ARTEEERFENEE . B ES R LTS %TF
B B SE . B T 5B A B A R A

(1) B5— w1 A8 LTSS, @13@@3@7:*&,

(2) E’.’ﬁl%*ﬂ‘x\y Mz [\ 8 —N R, ﬁ%ﬁfﬁﬁ?ir&ﬁﬂﬁ&ﬁ%&k

R 1 mz%&a&m&&m@ziﬁﬁmw% ‘FE#—-/‘Ha BEab B
%uﬁ%n‘ﬂﬁﬁﬂﬁmmj?

%3 J‘j‘ﬁx 4y + 22 —2x+4y 0 FREHMME?

B BN EFBRTURER

o (21 (y+2) + R =S ;

SRR RBAFHBRRROER Mo(1, -2, 0 BN R—rmam

— B REETRTR

Az’ + Ay' + As! +Dx+Ey+Fz+G 0 _

AR KRB zy,yz,zz HW, AT MR EAHE, RE#RTRESIE
FA LB R (2)WIEX, ﬁB/A’EBﬁE%aﬂtE—-Aﬂ?E

T, ERERRE) AT, RIS RS E; EREEXREQ) W
F o RITITAT . S50 B dxd =k i E AT 8 , 1 T F A R (2) 81T

. 24 .



—. AT

PA— 4P T B 2R 68 30 F T b A — SR ELER BE % — JA Bt R Y it TR T 00 %
T, R iy 4R 00 52 LR A U M CTE ¥ o TR B 4% gl

W yO LA EF—EHHLC, ERNHTBRH

f(y,2)=0,

fEx MLk LR - i —A L AR -1 z%jﬂﬁlﬁgﬁfﬁﬁﬂﬂﬁ(. 8-130). bﬂ‘]jf
BALIRABWT

WM, (0,3 ,2 ) 8l1%k C EWE—R L IRAH

flyi,2,)=0. (3)
Hlhsk C 58 - BilER N, A M, & - IR B S — K
M(z,y,z), X0 2=z RFAE,HR M B #i8
iR
d=vz'+y =]yl

¥ zi=z,59,= vV 2+ ¥ RAQGK,BLE

(/22 +3%,2)=0, (4)
XER BT REs Hh mR TR ’ :

AT, MR C TR £(y,2) =0 0 5 SUR £ V27 7 57 , A&
C 58 » BhIESE BT R TR thE K728 .

3, MR C 58 y BIER BT e i A 2 R

Cfly, 2/ 2+ 25y =0, (5)

fla ELXLGBA—KS5L HXWELR KR — z

FA, Je 48 e i iy T 4 [ T . T LR 0 3R R IR 4

MG FERM R e (0<a<F )M HE M

FUH RBVIHAELTRA O, EMN = 8,2
AR « FBEIHEE(ES-31)KMFHE.
W 50 BHFELE, HR L WHBY
z= ycot a, , (6)
EAMERMY - B, T RERFB(6)PH y AR ©
/7y ERAXEEEN
z=*t2*+ y'cot a ' Es8-31
.« 25

B 8-30




1
zz=a2(1‘2+»y2). : ' : : (7)
Hpa=cot a.
BREEEEE—R M ORF—ERETEM. . MRA M AERER
£ BAEL OM 5 = BEIRARAET o, TRER M HATRRHREFRT).
B15 ¥ Oz BARME L B HLL :

2 2
x z

—1———7=1,
at ¢

5}7‘5“% z%%ﬂx RE—R, *E’fé‘cﬁﬁmﬁ@%ﬂﬁ%?fﬁ
B Sz ﬂlﬁ%ﬁﬁ!ﬁﬁﬁﬁﬁ%ﬂﬁ"%&ﬁ%$ﬂ+ﬂfﬁﬁ(ﬁl8 32),EWJ

L)

2 2
xty 2z
——-==1
a c

)

M 8-32 | . Es-33

8z %ﬁ@%ﬂfﬁi&ﬁﬁ%ﬂﬁ"ﬂﬁﬁ%ﬂ"‘rﬂﬁﬁ(s 33), 'E:H‘J?iﬁﬂﬂ

=, &®\

RAVEA T~ RERBIT .

Bl6 KB ity =R RFEHMME?

B FB2+y =R & 20y BERRALERS O BN R WH. &
SHEALFRT, IFTBRETBET o, BRSSE A 0ELE - 5%, RE
TSR - A BITy %R TR, 54X & AR7EX M E L X BR 3,

. 26 .



NEEL Oy EARAB 2> +3*=R* E—/& M(z,y,0), BFTT = BRI EL !
#MrEXfE B, i, XMETLERREEFTT =
MER B0y THEHE L+ =R BHMER.
3 il 7 P 445 B T (PR 8 - 34), 2Oy T LA 2° + 5° =
R MBERER XFTT - INER ! URENT
£.

-~

—fE, HR L BRI CPRBRRRONE oA
R, R C T AR, S L R Y

HHBA. | / f—‘:;*’*
LERMNEE, FE « OFB2+y2 =R sl Sz
HALBRRPERBEE, SHBKTAT = . B0 E8-34

WLR Oy B LB 2 + 3> =R>.

K, TRy =22 RABRFTF HNEE, EHERKE 20y T LK
WL v =2z, AT M I (B 8 - 35). '

X, F B 2~ y=0 BRBEFLTTF = ﬂlﬂﬁ&ﬁf ﬁ&%ﬂ zOy B EHWHE
ZRz-y=0,FFLL I:.%J:t %Bﬂqzﬁ(ﬁ 8 -36).

Z /y

yd 0
xX=y=0
P ¢ y=2x \V
/ .
PSS ey o ___| =
) . /\ 5

m8-35 B 8-36

— B RE .y Ttz OFBF(2,y) =0 ESAEALRETRRE
‘?EsFﬁ‘:f,z MAEE, KELR Oy B LML C:F(z,y)=0 (H 8-37).

R, RE r. 2z My HFBG(z,2)=0MAET y .z Mk HFRE
H(y,z) =04 MR rn B8RP T y Mz ShoiEm.

BB -2 =0 RARBRAVATT » BT, KRR 20: BENE
%I—z OEfUh%ﬂy%quﬁ(ES 38). ’

» 27 o



F(x, )=0 ' ‘ 2[
| ! x—2z=0
0 —'7"1,"_7 |
c__t3 |
x - : /0 EZ
S

E8-37 E8-38

L b/ J.: '

SRR LA AL B =k R A, RIOES TRk H B Fz,y,
2) =0 B 60 T AR 3 — Y . TS T 2 — Pk

— R SR MBS BB A AR, TR E 1 R R FE S
1R = o T 4 2 R S 9 — 0K B T AOTOR

(1) WEEE §+§§=zz

UEHTF : 50T @ =z= Bkdhm, 2 : =08F18—4K(0,0,0); 3 70
WL BEE 2= LR

v
T "Gy L
Yo e, ERBRR—IRKEMEFAATRMHE, 5| | AXBINFER 0BT,
XEMBE N KBNS I — R 4 ERHE, TR SR z
(VBRI ES - 3957w .

FHE z=: S#HE F(z,y,2) =0 IXEHRIBM. BT TZ
SGABURK MR T i i @R B TR A BRE .

RATVETT AP 48 2T i 7 B ok 49 th R R 4 1 (1) B TB
R.

S 20y FHEEWEEPHEEENO T E. £ 20y ¥l =
FLBE M(z,y)BRA M (x,Ay)  NTTIEA M % C
FREMBHEC ,HRRIIBEE C iy BiFmipgEa FE R 7
B C .8 CIMAEF(z,y)=0,8 M(z,,y,)EC,A M E8-39

. 28 -




BHARM (z2,5:)  HF 2= 20,5, = A3, B 2, = 25,3 =%yz,ﬂ)§ MEC,

A F(230) =0, 8F (22,79 ) =0, BILA M’ (2, 5:) WA C' BT BN

2 2

F(z,79) =0 BUMEH 2 + 5 =’ ¥ y TG LA RENHE L + %
=1 (B 8-40). o |
Kbue, EERERE y My ARG E B amaEE LY - 2

(B 8—31)Eﬂ1§%meﬁm-§,+%,= 22 (& 8-39).

A7 P B R ol T ) A 4 2 TS e 49 o 9 L S T RO TR AR, X O o5 R B
FE IR —F BT E R Tk

iy . . . T

(2) HRE %+%+%=1

2

18 z0x W EMBEL + 5 =14 = SR, 57 R MEROVERMRE 3
v T

2 2
Tty Lz
T Tl

FEME TR 5 Wy 0 00 20, GEAB R TE (2) BT RN P 8 — 41 .

Ya=b=cif, MREQIRN 2* +y' + 2" =a  ZXRBOLERK . ERN
a HIERIE. B4R , BRI R e 4% R I A 46 BR G T , e % A0 2R T 2 W 2R 10 60 1R 2R 1

BRI o+ 57 + 2= a® W = BT, R R E L .

.290



= =1 5 WL, BB R (2).
2

2 2
- (3) B MRl T ~§f+%f_§f=l*

8 20z ﬁ.J:\:-HQXS(H%%iZ— - =18 = W, BN

—2—xza+y2 —>=1 (E8- 32) ﬂﬂtﬁ?‘fﬂ!ﬁf&ymﬁmﬁaaﬁ 1% amaaum
BE3). : l
(4) X3 L -d-f=1

" 20z EJ:B‘JXIM%“% —‘f~1 8 4 mﬁﬁ% ﬁmsm‘rmm

a

“’—y —1 (H 8-133), mwwmm&m:&-mwﬁ . Em&mmam

a

H(4).
) BEBHT = T4l

1€ 20z EJ:B‘J#@@J"E—:—?.QE BhRERS, Eﬂ%ﬂﬁﬂﬂfﬁw@%m%ﬁ i

B 8- 42BFR . AR A  WTBRALE DENE )
B (S). il

2

(6) WEhIb Y iE " %,—

a

WX AR SEE, RINARRERTRENE

| .Il
Iy
| /

(4] y

®R.
HA¥E = B, B8R A = Ly -
s m8-42

Ehﬂ@%ﬁ%né;q?,ﬁmﬁ&ﬁ% |
=t,y=0,z = i—;—

% t ZEH:HT l Bﬁiﬁ’b’t*&: fr g REFH, i ( B‘JIﬁﬁ.B‘JﬁLiIL ji!-"Fﬁy 0L
ML

n
U
nJHN

+ 30 -



Bk, Ll AR, L AR, B8R I WA ERERL L3, BBREFTH
B, 33818 B) o o T 48 R Wt 9 T (6),
8-43 fiim.

BE=ZF_RKMERUA=F LN
HEZR B9 1 T

x2 yl_ xz 2
=t==1, =5~
a b a .
WKFR AW E A N A S, &
HHEREE=ZHBHEL2iTitd, XEARH

Q-Nl‘<
Il
—
8
|
Q
<

3 & 8-3

1. —BIREFER(2,3,)H(4,5,6)FER , RABAWRTHE.

2. B BA(LL3, -2) 430, A 2R ANRET B,

3. 5B 22+ + 2P -2 +4yt2z= Oﬁﬂ‘ﬂ'/Amﬁl’?

4. RELERFER O BmR(2,3,4)MEEBRZILN 1:2 Eﬂﬁ&‘]é@ﬂffﬁﬁtmﬁhmmﬁﬁ E
PN (BN Gl T 7

5. ¥ 20z iR H LWL 2* = 5= S BileH—1, *Eféﬁiﬂ@ﬁi%&ﬁ&‘]?fﬁ

6. # z0z SIRM EME 2* + 2 =9 28 = B — A, RO MM BE S RO 2.

7. 4§ 2Oy SIFE EMHEL 427 - 95" =36 55158 = B R y BIMEH— A, R4 R
BE i m TR,

8. HH FH&HBARRMHE .

T

(3){,—+T=1; (4) y' - z=0;

(5) z=2-x%..

9. 5T AH BREFWHRFTILA P RES BMRHFTILAF IR 2B
(1) z=2; (2) y=2+1;

(3) ¥ +y =4, (4) 22— y*=1.

10. B TR RES s R EREIB R :

(1)_+T+-29—2—1T;" .- 2) ‘,rzy—j’)—:-jl'zz;l‘; ]

(3)1 -y =-2t=1; (4)(z—a)?=12+y2.

LL. B TR BB R Kl i .

(1) 42> + y* — 22 =4 (2) -yt -4zt =4y

2 2
2= Y
(3)3 T

- 31 -



mmE SEHARENE

. =0 mw-‘f&.ﬁﬁ

iljlﬂ]%j'ugﬁm‘/\mﬂﬁmﬁ& >4
F(.ryz) 0 M G(z,y,2)=0 ;

R EES TR, EIHXEN C (B 8-44). X MA C FHIEMEML
L[] B 0 2 3 P A ot TET A O R, BT LA R R 5 R 4
F(z,y,2z)=0,
G(z,y,2) =0. ®

RER, MER MAEMEC L, 2SRRI ERAdhmE, Bl
bmé*ﬁxﬁﬂﬁﬁ@ﬂ(l) EUHS 1t £% Cjuﬂ?ﬁﬂﬁﬂ(l)*ﬁﬂ‘ ﬁﬁiﬂ(l)
iz E & C — ﬂjﬁ'ﬁ ‘

Z)

0 y
X
M 8-44 ' M 8-45
1 HE4
xz"_,_yz =1,
2.z+3z=,6
RNERMKER?

® TRAFE-ANHBRIEBLETLTT  HOEEE, LERR 0y |
ERE, BOERR O, 48N L. TRATHR A TRES—TERFOTF »
?}}HH‘JEE HTFEMERR O W EHHELK, R~ FE. ﬁﬁéﬁaﬁiﬁn‘
ERPESEAERZR, WA 8- 45 FiR.
gi2 HmRA
« 32 -



— /[ T_ 1__1
z=va -z -y,

2 2
(3=
RGN
B FREATE—HRRRRLE LTI
0, % BN o W L¥RE. BN FRERBRTFH
T« HOBEEE, EHELR Oy B LW, XM
BUtER(5.0) $RN 5 FRARER LR LR
WS E AT , 118 - 4657

E8-46

Z.ZFEHENBEARE
ZHMEE CRITBRT —BAIABZI, &Tumﬁﬁﬂéiﬁﬁﬂ‘,hﬁﬁ C
LER ARy 2 BARNSE : RS

z=z(t),
+y‘y(t) (2)
z-—z(t) )
BBE =1, 0,088 C EW—1E(x,,y,,2,):HHF ¢ H‘J’)"EZXUE—TQHH‘&
CEHERMA. . FTRAQ)MBERMAENSE TR,
P13 MBRESE—A MAEBRSE®E L+ 5y =a® LU z
FHEE o 582 PIIER RN XULEBE « BET T2 #
REFE EF (S o.v BREER) MAE M AR E
B R L . A HSH R,
B ORNME: AR BY  =0m, BT = B
EH—KA(a,0,0)4. 240 H ¢, 35 A EBHEIM
(z,y,2) (B18-47).iE M EzOy B EHWBEIM M’
BN z,y,0 B THREAEE L UAAEE o 22 |
B, BT L ERE ¢, L AOM' = wt. AT
z=|OM’|cos ZAOM’ = acos wt,
=|OM’ |sin Z AOM’ = asin wt.

BT AR ARRE o BERT MOEF AL, F 2o Y
M ‘

z=M'M=ut.
BRI L SR BN

« 33



T=acos wt,
y=asin wt,
z=ut.

WAL AHMBERESH. FIINES 0= o, WREKHSEHTBRUASH
(x=acos @, !
le=asin 9,
z=540.
XE b=§,m§&ﬂa 9.

WERRERPFAMME. flin, FLBLTMIMZHMRRERIER. 4
RIVIT BV LBLTH, BRI ZME LNE—R M, — 5 ESEH 2 4T HE
. A—-FTHEXIEFTFRHEZM TR R, R M 3EN —BRESR.

BREAE—NEEWRHE .24 0 M6, ZE 6, + a BT,z B3 60, EB| b6, + ba.
XYHY OM it fia Bt , M SIFRELZ LA THE 6o, EARNEES OM’
HENRAEREL. #IEY OMBEL—F B a=228 M SR EFABEEH
BELR=2rb.XNEE h=2nb Elﬁﬁ*huqﬁ%

"HENBH TR

THAENFE—FHANSEFIE HENSRTREYRITISHN
HRE,Em !

z=x(s,t),
{y=y(s,t), ' - (3)
z=2z(s,t). :

iz mt e r

‘ z=gp(1),

{y=«,b(t), (a<t<<PB)
z=w(t)

Y = SRR BRIBNERE T 107 BN
{x=«/[¢(t)]2+[¢(t)]zcosﬂ, a<t<p,)

y=+Te() " +[¢(2)sin 9, (0<a<2u @)

z=w(t) . ' .
XEEN BE—A 1, BT E—AM (o(t),¢(2),w(2)), A M, 25 z B
%, BESEM—AE, ZEAETH c=w() B HERRA M, Bl - BIMEER
Ve + (). Bl BT W ABORRZXENSH TR B 1 &

la, Bl ZESH, TR (4)ERIEFMEATE.
« 34 -




B I B L

x=1,
y=t,
z=2t

S8 = ABERE BT AbHERS T 8 — 48) 07 LY
z=+1+icos 0,
y=~/T+—tz_sin 0,
z =2t
(ERWE A0, BUEMEM LIRS 22+ 5 =1+ ).
R 2+ 5+ 2 = a® TR, 20z W LK HA

x = asin @,
y=0’ O<¢<ﬂ

z=acos ¢,

. B 8-48 B 8-49
25 = BIMESE BT () 8 - 49), MR E H A

x-_fas'in gac'os:, 0< p<n,
y—gsm @sin 8, 0< o< 2.
z=acos @,
=, ZEHMEELEAENRE
wZEEMLE C H—BTEA
F(-‘E,y,z)=0,
G(x,y,z)=0. ()
REXRFRHGTBAG)HEZR : EHRAKNTRE
H(x,y)=0. (6)

n350



HTFHFROROAFBAGC)HE : EHBNGR Bl .y Mz RN
BAG)H AW .y DEHRRFTEG), XHHMK C LHWFESHEHR
FR(6)FrRAMME L.

MEWHE, TRO))XR—ITELEFITT - HEHE. 4 EEHMITET
MOEXEELEEEME C. UME CHEL BRATETT : B(AEHTF 20y
H)METM ML C X F 20y BHEEER,BEEES 20y EHIEL MM
SRIMLL CFE 20y A EREE ML, REFEY. Bk, 7R (6) RO ERT
BEGFH/YEE,MHE
H(z,y)=0,
z=0
FRERHMEHERQEERME C #E 20y B EHER. :

R, EEFBUAG)THER - FER Y, FHHM 2=0K y=0 8L,
RAITAATBEE ST C £ yOz M 20z M LN BN ME T

R(y,z)=0, T(x,z)=0,
(=0, = }y=0.
fla EHRWKREHFTERN
Ty =1 (7)

il , ,
2+ (y-1D+(z-1)2=1, (8)
REMNBPRL C 20y M EHWBEFTE.
B OAERBEXRLCMBLRFEITF: ﬁﬂﬁ‘]ﬁﬁﬁﬁ HEHFTE(7).
(8)H & =, HHFEMN (7)) &= (8) KL, B2
yt+tz=1.
B z=1-y RAFTB(T)RG@)NBHRWEEHBA
2 +23* -2y=0.
BAOHBRH XRRLL CARF O BHRETEIE, TREARTEHZRE
Oy B LW T ERR
2 +2y' -2y=0,
z=0.- v
EEHAMMERIOHE S EEBRERE ML AR EAELFE L
B , XA EF AR mmB L.
Bls @—Asrtht EERE 2=V4-2" -y FEE z—mm
B (& 8-50),5REFE 20y B LHR.

B IR ML
.« 36 -



c{z=«/4—xz—y2, z

: z=+3(z* + y?).

HEFFRAMEE 2,88 22+ = 1-53%—/!‘
g%kii/ %

BETATT - MNBEEE FEZEF L, XREFEX

% C £F zOy BEBILHE, HILXEK C % 20y 7
£ R 5

.r2+y2=1,

_ z=0.
KR 20y B EH—AE, FRFRIEKE 20y B
B, REZEE 2Oy B L FTE ML

2+ <.
3 & 8-4
1. B THMAES—HRANER.
{7 (2) [F=VAm
y=2; z—y=0;
2+t =a?,

&
) 2+ =4

2. 50T BT I AE AT LA P S S B TULE B SRR A 4B

2

2
=5z+1, EAN
ORI ()49
y=2x-3;

y=3.

227+ yi+ 2 =

16,
METSE.

3. AMRBEFOT - MRy MWAALBE ) |, L
x z —y =

4 RBE 22+ y + =9 SFE 2+ 2= 1 WERE 20y BLNETRFE.
5. B TAMAH—RTBLISEFE.

+y + =9, (z-1)+y" +(z+1)" =4,

1 l (2)

y=x z=0.
x=acos 8,
6. 3&53%2@{3@ asin 8, E=MBHFEA LWREHAMERALETE.
z= b8

7. REEROSz<V ' -2 -y 5HEBEHE 22 + y'<ar (a>0)WA#EHE 20y T
M 20z W ERREE.
8. RIEEHHMYE z=2"+y (0<z<4)E=M4F LAHE.
.37 .



BHET FEHERHETE

ERFHT—HE, ?&‘.ﬂ]vl%ldl‘]ﬁjblﬁ- Eiﬂﬁﬁiﬂ]‘%*mﬁﬁfﬁﬁ
B‘JHE*M!@%-—‘FE%IIE%

- $EH‘J)§?§K7‘I&

MR—FEFRMEEET-FEH . IMERWMZTENELROR. 5
B, YEEME—mEYS5SZTFENELNEEE.

AadEn—SmMUEMELREE—FEEETF - CAER, UYTHE
O E—R M (2,50, 2 MER—ANELEAE n=(A,B,C)NERN,FE I
MUBRTLWET TEHRIMERLTE OKMEE.

& M(z,y,2) RY¥E I _LWE—K(E 8- 51). B4l &M, Mb5FE
DHELmEn BH,HEMNERAETE

n: W 0.
HF n=(A,B,C), M,, =(x—Zgs Y~ Yor2Z2 —
zo) BT AR
Az —x)+B(y—y)+C(z—2,)=0. (1)

XRBRFE O EE—AMBLRz,y, 2 THENT
7.

Rk, % M(x,y,z) REFE O E,B4m B 8-51
BM,MS5®E M n REE, AT n- M, M0, BIREFTE I _E#AM #9%
Wx,y,z FERFEQ).

UL eT M, O EME—SN2R .y, BMMEFTB();AEFE I
FRRREGRHRARETNRQ). X, FE(DREFE O fF B, T O
REFRBOOWEAE. BTFHFBOREBTE T LA — R M (2,3,2)) REH
—AMELEE n=(A,B,C)FEN, FUFB)MMTEBREITE.

Bl1 RKEm(2,-3,00B n=(1,-2,3) AL nENTEMNE.

B BREYEAMNREXSFEQ),BHRTFEMNETRER

(x-2)-2(y+3)+3z=0,
Bp ‘ r—2y+3z-8=0.
Bl2 RE=A M, (2,-1,4) M, (-1,3,-2)F M,(0,2,3) ¥ HEHF
2. .
. 38 -



B OERBXTEANEEARE . ATRE n SHEM, M, M, M, #E
B,iM,M,=(-3,4,-6),M,M,=(-2,3, - 1), i AT BUET 69 M B H
n, B

| i j ok
n=M1MZXM|M3= _3 4 _6
-2 3 -1

=14i +9j - k, ‘
BEFEAREX TR, 8K E e F RN

14(x-2)+9(y+1)-(z-4)=0,
R 14x+9y-2z-15=0.

=, EFE—-RAE

ATFPERNAERATBRB(DR 2.y —RFBE, ME—FEHTUAE
EAR—RRERELREBRGHE, FUE—FERTUA=ZT—KTBEER
.

RA¥, BA=ZT—KITB

Az + By+ Cz+ D=0. 2)
ﬁﬂ]'ffmﬁﬂﬁjﬁag_gﬂﬁ g 9yo’zoyEl] )
Az, + By, + Cz,+ D=0. (3)

mERFE AR, B
A(xz—z¢) +B(y—y,) + C(z—2,)=0. 4)

PEMPENSERTBQOELE, TUAEFEG)RBEL A My (20,50, 2)
Bl n=(A,B,C)RBEEMBHYEIE. EFEQ)SHFEQ AR, XEE
FEQ)BEG)MNEWG), XH@MEG)REQ). AT, E—=FK—KY
BQWEEERE—ATE. FRQOBNFEN—MIB HP 2.y.2 HEHK
REZTFER—MELR AR WL, 0 n=(A,B,C).

Bl , 7B

3x—4y+z-9=0.

FER—ALHE,n=3, -4, 1) EXFHM—PEREE.

X F— BN =T — KT B, BB TR ETE A,

% D=08, 5BQ)BH Az +By+ C2=0, EER— MBS EAWTLHE.

YA=0/,FBQ)RN By+Cz+D=0,84&m&® n=(0,B,C)EHT
= ¥, FBER—IEFT z BT HE. '

. 39 .



R¥, 5B Az+Cz+D=0M Az + By+ D=0, HNIRR—TFTF y M
= BHEFH.

% A=B=08f, FRQMY Ce+D=0R == - 2, %M n=(0,0,0)

FNEE « Wy M, FBRER—IFITTF 20y BHFE.

¥, 58 Az + D=0 By + D=0 LR —1FTF yOz BM 202
TH A

B3 Rl - MAMEW, -3, -DHRFEENTRE.

R OBTYEEDS M AT EMNERABREET - 8, TREEKUNEE
rHENBENR M A=0;XaFEEd - 3, ELBEZRA, TR D=0.B
AT EE R R R

By + Cz=0.
XEXFEEELA 4, -3, - 1), FUE
-3B-C=0,
= C=-3B.
PR AFRFBIRL B (B#0), EBFRNTETESR
y—3=z=0.

Bla R—FHEYEH z.y. 2 HHXEAEKKHIP(a,0,0).Q(0,5,0).
R(0,0,c) =/ (A 8-52), RX VM IR (HF a70,670,c70).
# R RTENGTEN
Ax+ By + Cz+ D=0.
P(a,0,0).Q(0,5,0).R(0,0,c) =R &EXFEH
EFUA PLQ.R BBIREHRTRQ2):NA
{aA+D=0,

bB+ D=0,
¢cC+D=0,
4 ——2 =—..D_ =-2 '
BA=-T.B=-3.C=-T. & 8-52
LGS A (2)3EBx L D (D70), @B RMFEEH BN
iy 2=, (5)
a b c

FROG)YHFEHABER TR, ab.c RKMBFEEEL. Y2 %J‘_Eﬁ%.
CEVETEHNES

- B R R e A G I BLA) ROV PI T m IR A .
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&:Fm H] %ﬂ Hz ﬂ@?ﬁ%ﬁlﬁm&ﬁ n, =(A1,
B[,Cl)*ﬂ n2=(A2,B2’Cz)9;jB/£\SFE H| ﬂHzB‘J n’x

/N N\
gEﬁ [/ (8‘53)5_‘2%('1“"2)*“(—"“nz):"l'_

VAN VAN
(n,,n,)FEHHGA, B, cos 8= |cos (n,,n,)]|. ;
R EERAREZOLFERRX, I O, M¥E I,
s 0 Al i

E8-53
= |AA, +B,B,+ C, G|
VA +Bi+Ci-/ AT+ B3+ C;

(6)

cos 8

REGE .
MHHREE FTHESLHERGLNERS TSR
o,.0, EHEHEHEYTF A A,+B,B,+C,C,=0;

I, ERFAREARSTL -2 =2

Bls REEEz—y+2z—-6=0fM2zx+y+2-5=0MFEM.
# aakern

cos 0= =
J12+(_1)2+22.J22+12+12 2

B, TR f 6= 5 .
6 —FEAMFA M, (1,1L,DH M,0,1, -DEEETFFE 2+ +

J1x2+(-1)x1+2X%1]| 1

z=0,RENHE.
B RFRTEN—MERERN
- n=(A,B,C).

BM, M, =(-1,0, -2)EFHRPEL, Eib5 n BEH,FUH

-A-2C=0. : (7)
XEFROVFEEEFEATFE 2+ y+2=0,FfUXE

A+B+ C=0. (8)
H1(7)(8) 782

A=-2C,
B=C.

MY EMRERT BT, FRFETRY
A(z-1)+B(y—-1)+C(z-1)=0.
¥ A=-2C BB=CRALK,HHE C (C#0),H7E
-2{z-1)+(y-1)+(z-1)=0,
. 41 -



B 2z -y—-=2=0.

ERERFROTEEHFE.
17 B Po(xo.y0,20)2FH Az + By+ Cz+ D= n
0 Sh— 45,5k P, B3 V- E HOBE 35 (B 8 - 54). 0
B OETEHEER—K P (2,5 ,2), FE— %% A
8 n, B & 8- 54, 3% BEP, Py 5 n 930 LT HE
R, 18 HRIIE R i N
d=|Psj,P,P,|.
We HEMmikn F—BNAMEE, IBAE M 8- 54
Pij, P,P,=P,P,-e,,
- |
e, = —————=(A,B,0),

T)Tﬁob:(xo_‘z"yﬂ-yl'zo_zl),
Prj"ﬁ:=A(xo—x.)+B(yo-y,)+c(zo_zl)
=AI°+By°+C.zﬂ_(Axl"fo|i*Cz1)
¥ Az, + By + Cz, + D=0,
Axo+Byo+Czo+D
IR Po(z0,50,20)BIFTH Az + By+ Cz+ D=0 WEBLAR
=|Axo+By0+czu+D[
B, RE 2,1, DB FE z+y-2z+1=0 HER, TRIHLAR(9),ES
Cl1x2+1x1-1x1+1] _ 3 _
- VIE+1E+ (1) “ﬁ‘ﬁ'

i

Bk ‘ Pij, P, P, =

d (9)

3] | 8-5

1. RAERG,0,-1DEEFR 32z ~Ty+52-12=0 FITHFEH R,

2. KRR M (2,9, - 6) HEEREREARA M, HEE OM, EENTEHE.
3R (L1, -1) (-2, -2,2)f1(1, 1. 2) S AMTFEHE.

4. U THEFEMBRLR,FEHELTLAE:
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(1) z=0; o (2)3y-1=0; '

(3) 22 -3y-6=0; ©(4) x-3y=0;

(5) y+z=1; (6) x-2z=0;

(7) 6x+5y—=z=0.

5. REE 2z -2y+ 2 +5= 0 5HELREANRANRE.

6. —FERA(,0, - DEFFFEL a=(2,1,1)F b=(1, -1 ,0), iit?‘ﬁﬁxlzﬁﬁﬁ
7. R=ER-Bx+3y+2z=1,22—-y-2=0,-z+2y+2z=3 M3 X.
8. AL THIRAERTEAHRE:

(1) F7F 20 MBLHE K (2, -5,3);

(2) & z AR(-3,1,-2);

(3) ¥#7F - ELE WA (4,0, -2)M(5,1,7).

9. kA(1,2, 1)§=JJime+2y+2z 10= omﬁﬁ

AT SAHARKIE

— . HELHN—RHE

ZEEL L fUEBRRAFE O M O, K3RLE 8-55). MRMAH
RHEE O, A I, WHBASHN Az +B,y+ 2 m,
Clz+D,=0$ﬂA2x+Bzy+sz+D2$0,§Bé\ %'
B L b 4E— A #0457 5L F A i 5 A P ‘

T 89 5 8, B R R T R4

o - -y
{A,x+B,y+C,z+D|=0, o /

A,z+B,y+C,z+D,=0. ‘ *
RA¥ MEEMAEELL £ B/AER M 8-55
AT RERRZETE O, 71 I, b, ST E W ARAME T BE (1), B, B L A
MAFBARER. FRADMEEAEAN—BHE.
B EE—HL L WFEAERES, REEX TR AT HFER R
B BENWYBRIER, AN BARRRERNER L.

= ZRAEZNNBRATREGSHTE

WR—AEERREEFF—ACRNER, S R ERY S REROT R
g |
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MFRSE— ST GE—RERTTF-CAER, FULER
LE—BM(z0,%,z)HER—FEEE s=(m,n,p) hERAN,HLE L B
HERELWET. TARMKRLXERNOFE.

TR M(z,y,2)RE% L EHE—&K, I 4am
BM, M5 L 77 8 s F47 (B 8- 56). i AT 1 L
BRBOR B AR E B, B F MM = (2 = 2003~ 30, | 7,/34/
z—z9),s=(m,n,p), NTUH

o y
x_-ro___y—yo=z—zo® (2)
X

m n )4

Rk MRAMAEHKL £, B4 T @8- 56
Mo M5 s RFAT KB RS LIRRRR LS. Bl FBACQRRER L
MFR, MHERNMBEANBERIARTR.

HRME—F RS s KT m 0. p MBI ER M — A I, TR s
B R REM R ER T AR

MEKWNHRATBREHSHERNSENE. IR

L™ Xy _Y " Yo _Z2" %0 _

t,

m_ T n P
- x=x0t+t mt, ‘
A4 {y= Yot nt, (3)
) z=zot pr.
FREGREBELANSEIE.

#l1 AMNBRATBRERSEITBRERIES

x+y+tz+1=0, (4
. 2z - yt+3z2+4=0.

4),%8 o | |

y+z¥ -2,

y—3z=6.

O Bomon,p B RE, B m =0, nap0 B, HH R W MBS

IT.to:o.
T——p_'
Yomon,p PEHEIRT HM m=n=0,T0 p70 B} , X R AN HM N

x—20=0,

y~y=0.
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BEA_T—RHTRA, B
¥ =0, z,=-2,
BI(1,0, -2)BXEK EH—K.
TEERBXELN AR s. B TFTRTPENZRSXFFEHKELR
B/ =01,1,1),n,=(2,-1,3)%EH, FrLAATE

i j k
s=n,Xn,=|1 1 1|=4i-j-3k.
2 -1 3

Bk, BT R HROM BT BN

4 -1 -3
xz—1_ ;'z+2_
4 Syt Sl
BRAELKNSHTENR
x=1+4¢,
{y= 5
z=-2-3¢.
= HHEHXR

WHEEZMF R REAACEFREM) MEMEZNEA.
&E% Ll *ﬂ Lz ngﬂa]rﬁlﬁm{kyﬂ S, =|(m1,71|»?|)*ﬂ S =(mz’n21pz)v

A\ VAN N\
%Bé\ L] *ﬂ Lz B{J%ﬁ gom%(sl’sz)*n(—s]’sz):“— (slysz)m%q:mﬁﬁv
~ . ‘
B cos = |cos (5,,5,) | HEFRBRORANREARN . HERL MEHK L, B
K o ATH

]m1m2+”1"2+P1P2|

cos ¢ =
Vomitaltpio/ mitntp

(8)

RHAE -
MHimREE CETHRESSHERMGLNER TS
ﬁﬁﬁi L,\L, HHEEMEYT mym,+n n,+ p,p,=0;

BB L,\L, Ew¥ﬁﬁiém§$%=ﬂ=ﬂ.

n, p»
x-1l_ y _z+3 E_oyt2_ =z
B2 REL L.:=5 == T M Lg="7 — IS



B OHEKL WFMmEBERs, =01,-4,1);HKX L, WA EERY s, =
(2,-2,-1D).BEHZKZL ML, WEAN ¢, BABHAKX(5)E
[1x2+(-4)x(-2)+1x(-1)|
NI+ (-4)Y+12/22+(-2) +(-1)
1
J—"‘iy
B A @

cos ¢ =

INE

M. E&5FmpER

%E%5¥EK$EME%ﬂ?&¥ﬁt%ﬁ%ﬁ%m%ﬁ
¢@<w:)ﬁﬁﬁ%%¥ﬁm%ﬁ(ms—

n)gﬁﬁﬁxmgaﬂﬂﬁﬁ%a¥mmx//////}9/;//
/1
HT. L

&E%B‘Jﬁﬁﬂﬁﬂﬂ% s=(m,n,p), FEHKIE
LKWEH n=(A,B,C), HEASFHEKRAA ¢, W s-57

N\ N\
B4 o= ’i—(s n) |, B sin o= |cos (s,n)].

®WEE A ﬁ??ﬁﬂﬁ:&bﬁﬁ?]"ﬁ <)
| Am + Bn + Cp|
VA*+B*+C vV mt+n® +p
lﬁﬁﬁ% 5YEEEMYTFELO T A A& 53‘@3@%%[’]@%‘?? BrLEL,
HEASFEEEMEYT

(6)

sin q)—

—_—=—==—. (7

. ENEKSVEPARERETE LAY TELN I EERSTFENER
MBEE, U RS VAP TREKETE LAY T
Am+ Ban+ Cp=0. (8)
B3 Riats(l,-2,4)BE5FHE 22z-3y+2-4=0FHNELWIE.
® ENFREKBETEHTFE,H LT LURE 8T @ ok %6 i
(2, -3, DENFRARGFT AR, HRTEFREZWHTBY

x—-1_y+2_=2-4
2 -3 1 -
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H. %6
REWFEE z-4z=3M2x—y-5z=1 BIXKFITHEA(-3,2,5)

& 4
WELKTE.
BiE— BEXINRELESRTPEHZLAET, ORRELKN T AR s —
ERNSWPEAELEEn, 0, BH, FTEAT AR
i k
s=nXn,=|1 0 -4(=-4i+3j+k),
2 -1 -5
EFRELWTEHR
z+3_y-2_=z-35
4 3 1 -
MEZ d8(-3,2,5H5FH 2 —4z=3FTHTFERFEHN
' z-4z=-23,

AR (-3,2,5)BE5F W2z -y -5z=1 RITHEHEM BT BN
2xr—-y—S5z=—-33,
FisRES R ERFLHMZL, TR HA
x—4z=-23,
2z —y-5=z=-33.

s RERZZ=20-2 A5¥maz+y+o-6=0 %A

B BHEZNSRTEN

x=2+t, y=3+1t, z=4+2¢,

RAFEGTES, B
212+ )+ (3+1)+(4+2¢)-6=0.

BEFIFR, B = -1.8KEBH : AERABLRNSEF B, ANBHRZAHN
AR R
x=1, y=2, z=2.

6 RUKQLHESHREI 1 =Y 1= S SHMRHEANHE.

B AF—TEIRQCIINEEETEANER  MAXFER BT BN
3(x=2)+2(y-1)-(=2-3)=0. (9)

FREMELSRVFHNXR. CHELNSHEGTEN
‘ (10)

x=—-1+3¢t, y=1+2¢, z=—1¢.
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BOAORAO) K8 ¢ =T MTRBRAN(Z. 2, -5 ).

LA L) HEA (5.7, -5 | sk

(2 _, 13, _3_3)=_£ 2,-1,4)

7 *7 1. 7 7(

RFRELN—F @R, BER AR T RN

fx—-2_y—-1_=2-3

2 -1 4 -

ARV ER AT REE LB AERTERNAECHTE.
WEZ L A B4

Axz+B,y+C,z+ D, =0, (11)
{A2x+32y+czz+Dz=0 (12)

e, HFRE A, .B,.C, 5 A,.B,.C, FEKH. RINBAI=ZT—KFTE
Az+B y+Ciz+D, +A(A,z+B,y+ C,z+D,)=0, (13)

Hep A HEBFH®. BN A .B,.C, 5 A,.B,.C, "B KA, FFLAX FIEM—
AAﬁﬁﬂummgﬁ/L+m“&+wpa+uaxé#$&mﬁﬂ
(B)FR—ITTH.E—AEHELX L L, MWANLIELFRSHEFB(1L) M
(12), Bt R FRB(13), AFB(3)BAELELR L WEE, XN FRE
MAEFER()ERELEL L HARMYEE. RZ, BEXHE L HEFF
H(BRFE(2) M HFETEFB(B)FBERAN—KFEAN. BEXEELXWKFE
FHERNEGHRAFER, MHFE)MENETIER L HFERNTE(ER
ELHFB(B)RRGOFE(12)MFER).

x+ty—-=z—-1=0,

17 KEZ EFHrs+y+2z=0 LHBEELZNF
r—y+z+1=0
B.
m oame” Y Y wymamrEs
r-y+tz+1=0
(z+y—2z-1D)+A(zx-y+2+1)=0,
Ep 1+M)z+(1=-A)y+(-1+A)z+(-1+2)=0, (14)

Hf A iR eEd 8 X TFRS5FE o+ y+ =0 BERNKZHER
(1+2)*1+(1-2)1+(~-1+1)-1=0,
By A+1=0,
:Pl R - A=-1.
RAMHR , BBREFEOTER
. 48 .



2y—-22-2=0,

Bp y—z-1=0.
B ELN TR N
y—z—1=0,
xt+ty+=z=0.
3] & 8-6
LoRRAG, - 1) AFEFELT =2 =2 lnuarm.
2. *ﬁWﬁ M|(3) —Zpl)ﬂ Mz(“ l»ovz)mﬁﬁﬁﬁ
3. AMHATRRSETBRRELR
x—ytz=1,
2xr+ytz=4,
4. R K (2,0,-3)EE5HR

x—2y+4z-7=0,
3x+5y-2z+1=0

EHMFETE.

Sx—-3y+3z-9=0,
s.kEg (07 0T

5H&
3x-2y+t2z-1=0
x+2y-2z=17,

—2xtytz=

2x+2y—-2z+23=0,
Y MR,
3r+8y+2-18=0.

3xr+6y-32=8,

7'5’&% 2x—y-2z=0 ¥

7. Rt &K(0,2,4)EE5WFME r+22=1M y-3z=2 FFTHEARFE.

8. RUAR(G.1, - EANELI =2 2= E o mAe.

6. iEBH £

x+y+32=0,

9. RE&K S5¥lM x-y-z+1=0K3%f.

10. HBETHEAFHEKMTEAMMBRE

(1) L_%:%ﬁ:.;.ﬁﬂ 4x-2y-22=3;

z-y-2=0

2y 3=L=2MfM3z-2y+72=8;

3 -2 7
(3) ‘r;2=y;2=z_-43*ﬂx+y+z=3-
1. REF(L2, DT EWEHLR
z+2y—-z+1=0, 2r—y+2=0,
r—y+tz—-1=0 x—yt+tz=0
FITHTFEMTRE.

12, RE(-1,2,0)EF 2 +2y-2+1=0 LY.



z+y-z+1=0,
2z—-y+ z—4=0&”§ﬁ'
4. M, BREZ LS—SR M BEHAL LER—S  AHELM T AELN s, RIE: R

M, BIEL L MER

13. KRR P(3,-1,2)BHL

—IM()MXS'
B Isl
2x—4y+=z=0, :
15. RHEZ EX@d4r-y+z=1 ERBEHLENTE.
3r-y—-2z-9=0
16. Eil T34 M mer B Rk EE.
(1) =0, y=0, 2=0, =2, y=1,3zx+4y+22-12=0;

(2) x=0, z=0, =1, y=2, z=,%-;

(3) 2=0, 2=3, x-y=0, r~+3y=0, £ +y* =1 (FEHE—HBAN);
(4) z=0, y=0, z=0, 2 +3y'=R?, ¥ +2*=R* (TEH—HHEN).

B3N

1. #%=, ‘
(1) BERFERO0:0,J, kIFE A BAM HBIRREE (20,50, 20) W, y,2), W&
[Asi,j kJRRRES, K M BOSBEY L FEOME 45 % ;

2) BEA, A, A ALERO, M Aa+ 2,b+ 2;¢=0,W a.b.c =ANEER
B i
3) #®a=(2,1,2),b=(4,-1,10),c=b-2a,Halc,Mar= i

@) #lal=3,1bl=4,lcl=5EMRa+brc=0Mlaxb+bxc+texal=

2.FE yMEREEAWN, -3,7)ME B(5,7, -S)SHEEMHA.

3. BRAABC I ANRA(3,2,-1).B(5, -4, C(~-1,1,2),RATIK C B3l
LK. ‘ .

4. MAABCW=BC=a . CA=b.AB=c, =i P SKK ¥ D.E.F,RAMM a.b.c
#RAD .BE .CF ,3iE®

AD+BE+CF=0.

5. RARRIEA=AERAPANERTTTEESL BRKESTEZUREN —¥.
6. &Ia"' bl = la_b| 9a=(3v _598)|b=(-191’2)93k Z.

N\
7. "&lal=«/§,lbl=l.-(a,b)=%,3}2|ﬁ]ﬁa+b—’ﬁa—bﬂ@)?&ﬁ.

A
8. % a+3b17a-5b,a—4b17a-2b,%K(a,b).

N\
9. & a= (23 -1, ‘2),b=(1}1,2)-m z %fﬁ]ﬁﬂ'j(ayb)ﬂlj\? #‘*fﬁﬂtﬂfj‘ﬁ-
L] 50 .



\
w;&uwmwhaxmw=%ﬁwu+umm—uwmm$ﬁmmmmmm.

. ®a=(2,-3,1),b=(1,-2,3),¢=(2,1,2), 618k r BB r_La,rLb,Prr=14,
Kr.

12, #a=(-1,3,2),b=(2,-3,-4),c=(-3,12,6),IEA= At a.b.c 3,3 A
a fibRRce. | ‘

13, BRASA M(z,y,2)8 20y FEMEBSSEAMBKW, - 1,2)WEBHES,RA
MEBBEHTRE.

14, 38 T HIRES, th 8 — R B RABEFH R

2 2 2

=2( 22 4 o). LA SN S

(1) 2=2(2"+3°); 2) T . Tl U
2 2

(3) 22 =3(2"+3*); (4) xz-%—%q.

15. kB A A(3,0,0)7 B(0,0,1)A5 20y m!z%ﬁ WEEHHE.

16, R—FWEATFE <=0 bmAA(, - osra " e xu
-

FEHHE.
17. RRFA(-1,0,4), BFFFFE 3z -4y + 2 -10=0, X 5HAITL=273= 2 49

XHHENFR. : : \
18. BAIA A(1,0,0) & A B(0,2,1), 8% = #h ER— & C, 14 ABC T B/,
—_ 2 2
9. k(" 0 C 7 EEAAREENRBEROFE.
z=(x-1)+(y-1) ‘
20. REH z2=+2° +y  SEE X =2x TR EKRESALIFE LORY.
21. [t T 5% i 57 B Sr A R -

(1) MWEE 2y° =z, FH z=0&%+-‘%—’+-‘§-=1=

2) YRR 2°=1- 2, %@ y=0,z=0 & z+y=1;
(3) BEm z=v 2* + y RIEFH Y@ zéZ—IZ-yz=
Q) BERYE > +y' =z, B0 y" =z, FHl z2=0 K z=1.
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ENE SRR ERENE

ERPRIHERNRBEHMRE - R xR EU g — TR HER
ZLRABFEEEF S HTENER, RRAK¥ L R ERKB TS
MERKEE KRB E T EI0RE LR E TR S MBS FE. BT
—JLER A R b e BT KBS BB A TS R RATIU — 58
BRECHE, BN —TC R R TR BRI R, T — ek 3 B — 5oLl
L 892 70 iR S AT A HE

B—F ZIURHHERLREE

— EEAE ‘nETH

WS TR, — S IS  BRET R FHRAR FKE
HEER KEMBRERS. A TH - TRBERR AL THER, 5ER
Bl ER—SSmLET, AR R — SRS VRHESIATFERE
M— SRS HEXBEEN R FHERE B R T RETIA o EER,
LAGEHET B — ML R .

1. FAKE

BEEEFT LT, YEFELIAT-TEALRRE. FEHENS P
H5HEF_TEHA(x, y) ZRRBELT —— 3. TR, RMNFLEF L4
(z,y) SFELEMA POERSAN. XMET TRERN T AR LIFE
. AL A(z,y)HEE IR =RXR={(z,y) |z, yERIMER%
A

AP EEEAEREMER P WAKNES, R TFEAR. BE

E={(z,y)|(z,y) REHER P|.
Bltn, EEEUERARFO . HERHBEAFRERKNEER
C={({z,y)|z*+y'<r*}.
MBUSA P FRAR(z,y),|OPIBRE PRARSAO MER,ML2ELEG CHBTE
I
C=1|PlIOP|<r}.
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ALERMESIA R® PEEBABE.
® Py (x ,yo)E zO0y THEHEH—-TR,BRE—TFH. 5K Pu(-’L’o’yo)E‘E

BN 0 WA P(x,y) 2K, B A P, 8 & 488,384 U(P,,8), B0
U(P,,8)=1{PI||PP,| <8¢},
Wt & '

U(P0,8)= |(J:,y)|«/,(.z—xu)2+(y—y,,)2‘<6|.
B Py BEL 8 BIRIEEU (P, 8) B
U(P,,8)=1{Pl0<|PP,|<5].

EILFT L, U(P,, 8) R 20y FH LA P, (20, ) 0Bl .0>0 H ¥
BB N EREI S Pz, y) B2 fk.

MRATRERAWRMER 6, MM UP)RRK P, BIEANPE, A P,

& OABRITIE U (P,).
TEMASERMRRAMREZRHRE.
EE—RK PER 5T —1TRE ECR ZHRMLFUT=MERFH—F.
(1) ARMRFER P HEANPBRUP), 1R U(P)CE,MFHF P HE

WAARIE9-1%,P, X EMARK); |
(2) S INRFER P HEANPR UP), B

// P

UP)NE= &, M P HE Mo A(NE9—1 4, %"
P, % E B4 5); : #B
(3) HRAMBESE P HE—SRAESERT P,

EMR . XEFARBFEMSE MK P IHE HHRK
(INE9-1,P, W E MR K).
ERAR REEE, 550 E AR, iCHE.
EMARLBTE:ENISVLERABTE:
EMAHRETBBTE WAIELRBTE. mo-1
 EE-APH-NABEZARTLIREMEREZN EEHB LR,
XHETEEXHRA.

RA RIS FERATH 6>0,/8 P WELPBU (P,O)HNBE E B
AR P RE MBA.
HEREMELTTH, SEENRAPAS  TUETE,ATURBFE.
Blan, B m R H
E={(x,y)1<2? + y*<2}.
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MR 1<2*+y' <2 W—tIR (2, ) BREERAAHEE 2+ =1 BH—Y &
(z,y)8R2 E AR K, ENBART E;HE 2° +y =2 H—Y A (z, )R E
WARE,ENBRT E;RE EURENARIE LH—VIEHBREERNERA.

RE AR AL, AR E X —SHEERTEAE.

HEWMRSEE HRBRE BN, E RITH.

A% MREE E WARIECE, M E HHE.

Bl A1 (x, ) 1< + y* <2 BFE; B A (2, y) 1< + <21 2
P MES (z,y) 1<’ + y <2 BEIEFFE, hIEME.

EBE MR AL E WIEMFA, AT ATRREER, B%ITL LA
BT E, N E JEER. ‘

R (B IF X I8R) - 238 B T 2 R 0 KA R IT K3

PR B3 - FF XS R B3 5 — 7 T H R B R SR AR D B KRR

B, BE 1 (x, ) 1<+ ¥ <2 BREG LA (2, y) [ 1<2* + y* <2}
RHAXE.

AR NTFYEREE MRFER—EH -, £8

' ECU(O,r),

He O BREFREA,NFEAARE.

ERE:—ITREMRAREARE RHFXREANTRE.

B, B4 (2, y) IS + Y <QLIRAERARE; £ 4 (2,y) |z + y>0l
RERNITFEE, LA (z,y) |z + y=0l RIFH X,

2. n BB ME

Wn AREMN—IEBE . RINAR xR THEFLHHA(2,, x,, ",

z, kT EE, Bl
R"=RXRX:-XR={(z,,25,,x,) |z, ER,i=1,2,,n}.

R PHLE (z,, 2, 2, VAR BUARNFE x ERR, W x=(z,,2,,,
) BFAN 2, (i=1,2,,n) AT ,FRXFEMNTREI R PRTT,CH
0z O . ZEBHIILMP , B EALFRR(FER)FHILTRSINESFE(EKS
) R ) R L —— X R, BT R PETE x = (x,,2,, 0,2, ) WA
R" PR —NEE—"n ER,x, AR x W NRIREE » dEm i x p55
AN ELRHM, R FHBT ORI R PHRLRESAE » FTmE.

ATHEEA R FRHLRZEABIEKR, ER PEXLEERENT:

Bx=(z,,27,,2,),y= (31,32, 3) AR FEBRHEANTLEK,1ER,
e
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x+y=(‘r|+y|"22+y2’“.’xn+yn)’
Ax = (Ax,,Az,, ", Az, ).
RREE X T RILEHHRA R HH n BB,
R PEx=(z, 25, x,) MR y= (3,5, 5) BHER,CHE
olx,y) Bz
p(x,y) =i (z =3 ) + (2, — y,) 2+ +(x,— 3,)".
BR,n=1230, RN ES5HE L EALFRT FERZ R+ W A B H5E
B3
R' PR x=(x,,25,,2,) 5FTCO0 ZAMER p(x,0)ictE | x | (%
R'.R* R’ B, @EWH || x || iEfE|x]), B
||x|| _«/xf'l'xi '"+xf,.
RAX—IEE, ZGEMBRHRMEERE,EF .
lx=yll =v(z, =3 )+ (za =)+ +(z, —3.) =plx,y).
L E 2 EERRPEXTERUE,BRTUEX R PETHGRM:
®x=(zx,,2,,,x,),a=(a,,a;,",a,)ER".

R
I x=-all—0,
MFHET x ER" PETEETa,iRfE x—~a.
B,
X>aASx,>a,,T,7 a3, ,x,~>a,.

ER" PEREZHMEBMSIA, ﬁﬁﬁﬁﬁﬁlﬁﬂﬂ‘]’ﬁ%?ﬁﬁ%ﬂg —%
FIEA, TG ERSIAZ 2 (n23) S E XK, Hl,
®a=(a,,a;,,a,)ER",8 BE—EH, M n EZEAK KL
U(a,8)=1x|x€ER",p(x,a)< 5!
MEXH R e B0 P AERM, TUEXSENHA SR AR
RAREURFE AL XBE—RIES. XERHFER.

. SnEHES

ERZARARUREFREF , 2FXBAASNMERZEHKBXR, 2
BIanTF .
Bl BEEENER VAEREEXE- R ZARFEXR
V=nr’h.
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XE, Y, p EEEI(r )| r>0, >0 WBE—XHE(r, k)BT, V B XTS5 E
REZHE .
B2 —ERMBESKENER p ARV iﬁl%XﬂﬁE TZRAEEXR
_RT
P-"—/—.
HPRAKYE XB, Y V. TELEEI(V, T)IV>0,T>T,| ARE—XH
(V,T)Bt, p MM REERRBEZ B SE .
- fl3 W REHEMER, R, HEEHEHEHE, hBEEEE, EfNZERAERX
E3

R, R,
L
ﬁg,g’] R]\Rz E%%i(R’“RzHR. >0’R2 >OIWWE—X¢E(R|’R2)H‘1"R

fIxF R E BB Z B . A ,

AT EERE L BE AR B0 LR AR, B X st
HRATBHUT TR EX. '

EX1 @ DER W— EESFR.MRY f:D>RAEXLED L=
LAY ERIBA

z= f(x,y), (z,¥)ED
% v
z=f(P), PED,
HPRE DRAZBEHWEXNE . 2.y RABER, - RABER.

ERENH, 58%R 2.y H—3E(BI Z5H FEHAH) (x, y) X RLE)
HAER - OE,WHRR FER(z, y) CHREE,IBF f(2,9), 8 2= f(z,y).
REUE f(x.y) WEEFTHAROESHRY f 8ER,i2F £(D), B

f(D)=lzlz=f(x,y).(z,y)EDI.

H—R R EEARN,ES 5 (. ) NEXERBTRHK, m;ﬂﬁtﬁ'
AiEE“f(z,y),(z,y)ED"H"z= f(z,y),(x,y) ED"¥FR D LW T
B RAZTEBEMIES F BT UERERN, 0@ 0 Ui A
z=g(x,y),z=2(x,y)%.

KT UE X =R = f(z,y,2),(x,y,2)ED BUE=ZTU EH
B . — B, EEX 1P TFESAE DR £ R AKWEAED, B
f:D>RBHIENE D LM TRE,BEHICH :

= flx, X300 x,) s (21,25, 2, )ED,
EAL RG]
u=f(x), x=(z,,2,,,2,)€ED,
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Wwelic A
u=f(P), P(x,, 25, ,x,)ED. :
En=2H30,IMEBR(2,,2,)5R(x, ,12,13)5}5'1"%5‘2(1,3:) 5
(z,y,2). X0 , ERAFEBRRIR RR FHA PER P(z,y)FEM(x,y,2),
AN TR R =ZTRBBARIEH 2= (PR u=f(M).
Hn=10,n TRERE—TCRE. X n=>2 0, n TTRBAHAE T K
RFETRBEME X, S—TRBAEL, RIVEN T AE 2 — Bt
BRAAXREINBTEE = f(x), RUEX N AR FRHNET x HEKT
ARSI BTERN ERESCR. BT, XL B, EWELBRARE
AR . B, B3 =z =In(x + y) W SUR K ‘
%(x,y)|q:+y>0| ‘ ‘ ,
(B 9-2), XR—ATRFRE. XMW, BE = =arcsin(2® + y* ) HIE LK
Hz, )2+ y*<1i '
(B9-3),XR—THAARH.

E9-2 - B9-3

REM 2= f(x,y) WEXAN DM FEBRENS P(z,y) €D, ME
RERBEN 2= f(x,y) XLz HEELIR. y AP IR. 2= f(z,y) A EBA
REZERFE—RK M(z,y,2). 4(x,y)88 D LH— A8, BB -5
] 4R

i(z,y,2)z=f(z,y),(z,y)E D},
XNEREFRI TR 2= f(z,y) WEE (B9 -4) BERMBE= TR
B R — ikt .

B, B = RBTIRE, RER z=ax + by + c WEBR—KF @,

MEH z=2"+ 5 WELRREE Y.
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=, SRR R

5’61']”19:—713@& z—f(x,y)ifl(x y)‘*(xu,yu) B P(z,y)=>Py(xy,50)
BEORIE. 2

XE PP, ®BRK P u&m&-ﬁfeﬁﬁ P,, iy
HREA P 55 P, AKERBTE,H

PP = (2= x0)2 + (3= y)2 0. '

5—STRER RS A, WRE P(z,y)
—Py(zo,30) WA BH , HBEMERHE f(z,)F
REEF— I REOER AR A REY f(=,
)% (z,y)>(z0,y0) M BIBRIR. FHEH“e - 0”iF
EHRX AR RS B9-4

N2 @ZREM (P)=f(z,y) BN D,Py(x,,5 )2 D HE
ROREEEH AN TERRENESY « BHFEEEH 6, BRYUK P(=z,y)
€EDNU (P,,8)0t, 85

AP -Al=1f(z,y) - Al<e
B, IBARBEE A HFM S (2,) Y (z,y)>(z,,5) BERR, B
lim f(z,y)=A = flz,y)~>A ((z,y)>(z¢,¥))>

(:.y)“(zo.yo

b ig {E

Ll

lim f(P)=A ® f(P)>A (P=P,).
% T R 51T — 0 B AR R, R0 T R S 8 R LR
o1 4 i&f<x,y)=(x2+y2)sin—zi—z,
‘ z Ty
KRAE: f(z,y)=0.

(z, )-’(0 0)

i XEEH (z,y)WEXEN D=R*\ {(0,0)},K 0(0,0)25 D 3K
A.BXH

. ‘ . 1
|f(x,y)—0|= (12+y2)51n;2+—y7‘0 <z,

‘Uu Ye>0, Exa Ve,
0<v (z- 0)2+(y 0)?<s,

B P(z,y)EDNU (0,80, 8H
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| f(z,y)—0|<e
RAL, BT kL
(z,yl)i-lj(lo.o)f( z,y)=0.

DLAFEE B _ERRFE, R P(x,y) MEM A RXEF Py (20, 30)
B, f(x,y) MERBETF A B, R P(x,y) UR—4EF X, AlNiEE—
FEHRBEMBRT Py(xo,y) BB f(z,y) ERBEEFH—HEME.R
EAEHEHEEHNWBRMEFE BREIR, MRY P(x,y) UARFTRX B
F Py( 9,308, f(z,y) T ARRBME, B4RV LW & X R R RAFE.
F A T R 15 BR X I

%5

{ xy = ., x2+yz-7‘5'-0,

f(z,y)=9x"*y

. L0, xz+y2=j0.

BR.YK P(x,y)iﬂx%%3=ﬁ(o 0rf,
f(x,y)—llmf(x 0)—hm0 0

(x. _y)"(l)

XA P(x,y)i"ﬂ'yﬁl%?‘ﬁ(O O)BT
lim f(x,y)—llmf(O y)-llmO 0.

(r, y)"((l 0)
=0

BARA P(x,») L EATIRAHR (1 = S 5 3R T AR 8
BRFAIFAMS, BR lim | [, y)HRAEE ZRENYE Pz, )W

HZ y=kx BT R(0,0)0,H

lim = lim kx’ k
(zy)-(oo),z: +y =0 x° + kB z* 1+k2'

BRAERMEE £ Bﬁfﬁﬁ@%ﬂﬁﬁi&}:ﬂﬁ

PEXRF RS REE, AT B n STEB u=F(P),B 4
=f(xy 2,00, 2,) EE.
XTFETRBENBRBER, FE TR BHBREEN.

B5 R lim  Sn(Ey)

(x,y)—(0,2) x
# waEg ) o y @A D= 1(2,5)| 270, yERI, Pe(0,2)% D

R
mERMRREH L, 5

sin(zy) _ sin(xy)_y] - lim sin(zy) |

i [ ‘limy
(x,y)—~(0,2) X (z.,y)-+(0,2) xy

zy—~0 Ty y-2
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M. % 7T &Ry & L i

BB T RS RS, BRA ME VLB & 0 R B R 2 4% .
BXY3 BITEB f(P)=f(z,y) IBXIEH D,Py(z,,y,)h D R
)‘ri B P,€ED. MR
lim f(x.y) f(xos30)5

(z.9)-+(z,.

ﬂmf'd'w@ﬂ flz,y)ER Pn(xo,yu)ﬁﬁ
WA f(z,y)ED EAEEX,D AHE— ﬁﬁ‘ﬂﬁﬁﬁxiﬁmﬁﬁ n
REH f(z,y)EDHB—RARNER , BLARKEY f(x,y)#E D LES, 8K
Wf(z,y) D EHEZLRY.
UERF TR ELERE, THEBET 2 » TEE F(P) L.
T, B —TEANEREER - TR (B -1 AR HIA) M
0, RS BB KB HT.
Ble & flz,y)=sinx,iEH f(x,y)RB R ERESLRL. ’
I B Po(x9,%)€ER.Ve>0,HFsinz FEax, FEL, HI0>0,%H
lx =z 1< 8B, H
e C |sin z = sin z, | <e.
PLER & fEP, B 6 BB U(P,,8), MY P(z,y)E U(P,,8)8t, B
|z =z |<p(P,P,)<3,
M
| f(z,y) = f(zg,30) | = |sin z —sin z, | <e,
Bl f(x,y)=sin x EﬁPo(xo,yo)ﬁﬁ B P, HIERMED,sin s ER 2.y B
TG R® LS.
AU A, — CEEXPERPER TR H T L Z xR
i, EMNESBHESUENMRELER. '
B4 GRY f(z,y)IBXEHY D,Py(x,, )R DHBR. MBRAEEH
F(x, )R Po(zg,y0) NEL MR Py(z0,y,) DB f(x,y) 0 EET K.
B, BT E IS A R
f(x,y)_{;%f, z*+ y?#0,
0, 2+ 3y* =0,

HedE D= RZ O(0,0) R DMER. f(z,y)%(x,y)—~>(0,0)B KRR A TF
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1E, B AR O(0,0) 2 3% bR 31— (8] BT 4= s 3L an ek 8
flz,y)=sin o—a—,
'ty -1

HE XN
D=1{(z,y)|lz*+ y*#1},

BA C=1{(z,y)|lz*+y* =1 LW S#R D WEA,M f(z,y)E C LBEE
MR f(x,y)TE C L& ABMAES, FFUBA C b 4& A #0215 80 8 B
A

HMEC S — TR P L FRBABEEN, M FETERPREA.
1RAE £ IT R B PRIZ B 2k ), FT LA E B 46 70 ¥ 48 SR A0 0 25 LB 0 i 48 I
¥ ES R ES TR B ELE; 375%@2@&&95“@&&%%&
EH.

B STH R BARS, gx@%&&%fﬁ—mﬁ ArRFBRNETEL,
B TFRHERREEAR TR — m§¢m%®ﬁ%ﬁﬁmmmmmL

ﬁ*ﬂﬁnﬁﬁﬁﬁﬁﬁm.@lﬁu,%i,sm(x +y),e YT mE A £ 5T
TR '
CORE AR R B E%ﬁﬁﬁu&ﬁﬁ&ﬁﬂﬁﬁ‘m
B, B AR AN S BRNESHE, RITE—STUEHMT &R

—YEANSRREREXKRARESN. FEE KRR RS ES
SUIR P B K S, B 4

HETNEREMNEEE, MRERTEX P, LWRR, %8 XELE
B8 5 S 350 P , T A £ R 2 R B A B 3, B

lim f(P) = f(P,).
17 K lim I+y.

(x.)—=(1,2) Y

B AR f(z,y) = T RNSEE, EE AN
D={(z,y)|z70,y70}.
Py(1,2)% D MIPLA, M P, M3E— 48 U(P,)CD, EMSAHREK
B BFEL UCPO)IR f(a, y) M— A58 S, B i
xty
(z, y)—IRI 2y Iy —f(l 2)=

— R lim f(P)BY, R f(P)%*ﬂJ%%ﬁ,ﬁ P, 2 f(P)KIE K
PR F(P)ER P, #b#ES, TR
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lim f(P) = f(P,).
plg K lim YEFLIZL

(x,y)-+(0,0) xy
B i YEFIoLloo  myFlol
(x,y)--(0,0) xy (x.y)~(0, “’xy(«/.ry_+ +1)
(:.ﬁ-—(n.a)m +1 2°
P LEHMRE —ﬁﬁﬁ@l?‘:iﬁﬁ&—&ﬁ(o 0) By R
vVxy+l+

S KX EE— TUHE S MBI AR, Eﬁﬁmzﬁtrﬁﬁﬁﬁzm&ﬁ
AT HR.

R U(ERESBRXERSNMIEE) EFRARKE D LHSRELR
¥, 0EED LER, ﬂﬁﬁﬂﬁ?ﬂ@%kfﬁ#ﬂ%d\ﬁ

W1 RBR.E F(P)EAFHRE D Eikgk, MLEHEEKE M>0,
#@s—4 PED, & f(P)I<M;H%EF#E P,.P,ED, 5

f(P,)=max{ f(P)|PED}, f(P,)=min| f(P)| PED}.

MR 2(NAEEE) EFERARE D J:H‘J&mﬁﬁﬁ&ﬁﬂlﬁﬁ?%k
EMB/NMAZ B EME.

"R 3(— ﬂﬁ&ﬁﬁzﬁ) Eﬁﬁmlzﬁ D .tmzmﬁﬁﬁﬁwﬁazn
L—BEg.

HEIRRBU.E F(P)EARARE D LEL, WX FEELAENER
e HEBEERK &, /BT D LHEEMEP, P, REY|P,P,I<s,#H

|f(P|)"f(Pz)|<€

)i Ay
3 & 9-1
1. HETHFEABPHERIFHE AR KR ARE EREL? HARBHENHE
REBRRRBEFRARE LR,
(1) {(x, ¥ x7#0,y701} C2) Ha, < +P <4,

3) [z, ) y>22|; _
@) {(z. )2+ (y- 121Nz, 9|27+ (y-2) <4

2. BARYE f(x,y)=2"+ 5 —zytan%.iitik Flex,ty).
3. RIEBY Flr,y)=lnzIn yBRERR ‘
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F(zy,uv)=F(x,u)+ F(z,v)+F(y,u)+ F(y,v).
4. EHBAY f(u,v,w)=u" +w" ", &K f(a+y,xz~y,2y).
5. RTFHEREME SR

1 1
(1) z=In(y* -2z +1); (2) z= + H
T TVETy Vi-v
3) z=v V¥ 4) z=ln(y—_t)+——£l;—z;
1-x"-y
(5) u=v/ R -2'-y'-2° + ! = 2(R’>r>0);
Ny
(6) u = arccos xz+y2.
6. RTFEHMM:
. 1-xy . In(x+e),
(l) (x, )I)E}O nxr’ +y i (2) (x.yl)lg}l.o) 112 +y2 ’
(3) lim 2-vayt+4 “’Iy+4; (4)  lim —=
(z.y)~(0,0) Xy (x,y)=(0,0) /2_ £y -1
_ 2, 2
(5) lim tan(zy); 6) lim 1-cos(z" +y ).
(r.y)—~=(2,0) Yy (r,y}—=(0,0) (.,t2 +y2 )eJ ¥
"7, EHTARBRAFRE:
m =1y 2y
(1)(:.;})'-?}00)1 y' 2 (s, ;l)*(oo)zzyz+(x y)z

8ﬁ&z—y+hﬁﬁﬂﬂﬂﬁm9
. . Xy —
R e
*10. ¥ Flz,y)=f(x), f(x)FE xo AL EH :HERE v, ER, F(x, y) (20, 302
et

F-W W B K

—. REHMEXRETHE

AR — TR, RIIAFRBEEAIBABIAT FEES. N TE TR
BRAARETLENEAR AZTREN TR -1 BERS AREK
XREL—TREERABL EX—VE, RINEEFBETEHXTHF -1
AEBMEMR UZTER 2= f(z, ) W8, MR AT ALE « B4, WA
By BE(MAERER), INERR « O— TR, XRE = B2 HHH
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STEM 2= flx, )T 2 WRSYL AN TR
BY WEM == f(z,9)EAR(ze, ) WE—BHRERYL, Y y BRE
vo T z %z, AEHE Az B, AR M RYERE
Az +82,30) = f(z0130),
&

lim f(xo+Ax,yg) f(xo»yo)
Ax—0 A.I

FHE WRLBRABY == f(z,y) ER(z,,3) 283 = RS, BE

dz d :
a.l' =1, ’a.{: r= xo’z.r rEay ﬁ f.r(‘rﬂ'yo)'®

y=y, =y, S

Blan AR FR (1) T LAR R

(1)

f’(xo’y°)=ali f(xy + Az, _X,J): f(xmyu) )

K, B z= f(z,y)ER(z0,3) 23 y HESEEX A
f(xn’yo"'Ay) f(l'ovyo)

lim

, (3)

Ay—0 Ay
N dz a
ﬂ’ﬂs ay z=.ro 'aﬁ ‘”‘o =N z=xn ﬁ f,.(xn »yo)-

MR z=f(x,y)Z£F_U§Q D AB—R(z,y) b3 = MR SFUWHFE,
MARNTRFERE .y HEH ERFARE 2= (=, ) WAXE = KR
FRYIEE

az gf, z, ® fo(z,y).

Zﬁfﬂﬂﬁ,ﬂu%)‘iﬁﬁ z=f(z,y)% AR y BKIRT R, CHF

az gf,z B f(x,y).

mﬁ%ﬁﬁlﬂgﬂﬁ‘\?ﬂ,ﬂxvy)fﬁ‘ﬁ(xo’yu)&bxff z BRI S (20,50)
BRBERBIZEY £ (x, ) ER(x0, 3 EHBEIE; £, (20,3, )RR T BH
iz ER(z, yo LR EE. R — RPN TR B, UBGERET
RBEMAT RIERSFBRARAIRIE.

BFEFR z= f(z,y ) MERE . HABERFN IR . BAIXERE—
EERERS,F—1 B ERRFHEE N, B LA B R — 70 6k 8 i 5  6)

O BEWIES .. f BB, f, FEEHMESRIES LA ANRHE.
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Mok gLes, AR y BB O BT 2 RSHGRIL0 MRS - e

EEmt y SRFH.
REBHBEEETHE B T EHNER. AM=ZTEH u= f(z,y,2)
EEA(x,y,2) 0% - HIREBEXH

) +Az,y,z) - Ly,
f,(x,y,z)=hr3]f(x x J’AZI) flz,y z)’

Hb(z,y,z) RO u=f(z,y,2) HEXBHAR. EMNHREHRDBIBERE—
TG BR 3 I B4 1 1 A

Bl1 R z=z+3zy+y EA2)LEHRBIEH.

® oy RBER,H

a
£=21+3y;
£z BWHEE,H
a
é—;=3x+2y.‘
¥Q2)RALERER, KB
az =) )=
5 ;:;—2 1+3-2=8,
az = )=
7y pay =301+ 2:2=T7.

y=2

%) 2 K z=2%sin 2y IR T .

a
i 4 -5E=2:csin 2y,

dz _,
53—2x cos 2y.

3 #z=2(x>0,2%#1),KiE:
xdz 1 9z _

;’a—x m‘a—zz.
> 32__ y-1 az_
iE AA IR-0% ,a—i—z’lnx.
B A %g—;‘*ﬁg—;=§yx’-l+ln%xylnx=x’+x’=22.
Pla Rr=vVi+y + 22 HRIE.
R By M BEMKE,B
dr _ x _ X
oz ) 7 7 7'
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44 B HCE T B A B XA O, B LA

dy -r_’ﬂ

¥
E EY ,=RT 2p_ _RT

Bt 1A

RAVMIL, 3 —TEREOR U, AR MBI B dy 5 0 EROBS da

2. WEREY, MEEWITER— A RISES , FEBERATE5AB2ZH.

SREK 2= fz,y)ER (20, y0) IR FHAE TR IJLTE L.

B Mo (20,30, (29, 30)) HHTE = ,
=f(z,y) b — &, it M, FFE st
= yo MRUL M B — 2%, B RTE T 2~/con) M >
By=y, LRFBH 2= f(z,y), 0 Lyl
S8 f(z,50) | B Lz,

vo) MEBEMATEA M, LH TR i
M, T, %z SisoEELEo-5). A%, 1 17 i
RSB S, (2o, yo) WILATE LRI EY /4
FiHx = 2o SR WRTEA M, 469
4% M, T, 5 y BIBOSH2E

BAE B MY, R — T BRI AR A S S TR 0 4 3
FETREORU, B & RS AR A, R B RE R A B SR X
REAERSBAEE R BEIEA P T F AR AT P, i, R

=X

Bm9-s

O BMAY, HHRFEXPEBRA LR AT, 53R Kk B
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E f(PYBT f(P,), BRBRFRIES P BALMAXET P, b, WPUE F(P)ERE
F f(P,). B0, B3

X, 2 2
e f(x,y)_{x +yy , x ty #0, |
0, 2+t =0,
E5(0,0)% = MRS HH h -
f(0+Ax,0) - £(0,0)

f,(0,0)=£ bz —hmo 0;
EilZ-] ? ‘ ? '
— . f€0,0+Ay) - £(0,0) _,
£0.0) = i, LO02 SO0~ imo -

BRER—FHELBMEXBHRER(0,0)HF A ELE.
. RS

BERY z= f(z,y)EXE D Wﬁﬁfﬁ%ﬁ
a _f:(I’y)’ a f(l',y)’
MALED W f(x,9),f, (x,y)ﬂ% z,y KR MBEXFHAN RPN RIS HE
FE,MUHRENBRRY 2= f(z,y) NZHRFTE. ﬁ?ﬁﬁﬂiﬂ*-ﬁ‘-&#ﬂ@*ﬁ
ATFHEA BRI

dz 32 dz b
a_x(ax) a—z' f,,(x,y),a (3.2:)

2
HPEZ ZFAIMRIFIEFRIBRERIH. R ﬁ#"u&_m\m\---u& n B
U _HR_HULHRIFRERIEH RIS

Pz Pz Pz Fz, 3z
327 3y3x 313y 3y* 3L

Bl z=x'y"-3zy —ay+1,K

d

i az 327y "3y -y, a—;-=2.1: y—9xy’ — x;
32 azz - 2 2
31‘ —61:y ’ ay_a_z‘—ﬁx y—9y ‘1;
2z Iz
m—“6rzy—9yz—l, @7=2x3—18xy;
a3
22 =6y
dx
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RMEHG 6 HMA—WRARSHAAS 025 = T2 wremn
ydx dzxdy
WX A TR,
®E MREM = () NEIHRARIH L

D HEE BAEZRBEARHEITZHRAESFHULAE.

BAER, _HBERMIPEELENRET IREHRFLX. XERMIE
B A

X FZTEUA LR, AT LI E LR MEARRRSRIH
ERIFPELENHZMT HERIFHKFIE.

Bl7 BIFEE z=Inv 2’ + yVHEFTRE

az 2
=arall

3Pz

By R

ayax

iE BH z=ln~/x2+y2=71n(x2+y2),

dz x. dz y
F)‘:u 5= ) 2!_= p) T e
dx +y dy x +y
Pz _ (2 +y)—.1: 2z _ yz—xz
52' (x +y)2 (.1: ¥ 2)2’
2_91_22:_=(.r2+y)-y'2y= i =3
ay (xz+y2)2 (.‘C2+y2)2
aZz azz yz_xz xz_yz
S| +o—>= + =0.
;4 PP ye Aal g e LI g
» 1
B8 EWEM = LHEHE
Fu Pu du
+ + =
PR T P
St =/ TS
iF du_ _19r__1 z_ _=x
Iz~ Fdx P r r
FPu__1 3z 3r__ 1 32
Py iaige i S R
B TR T B R A3 PR, BT A
Pu__ 1.3y Pu__1 32
i -
2 2 2
B . Tu du,2u
dxr dy dz

. 68 -



__3+3(.rz+y2+zz) 3 3r 0.
- —5 _'—r's—_— —3' _5__

5] 7 #4 8 AT Ty R AR BHL I L (Laplace) T, ERBFWHEY
BP—MREENTE.

3] & 9-2
1. R R AR R
(1) z=2y-y'x; (2) s=1‘2—:vv—2;
3) z=+In(zy); (4) z=sin(xy) +cos’(zxy);
(5) z=In tan-:T; (6) z=(1+xy)";
(7) u=.t=L;‘ ’(8) u=arctan{x — y)".
2. 8 T=2ma/ — ,*ﬁl‘?{{*‘g%r 0.
3. z=¢ (+ y) 'ﬁﬁErza-—z-i'yzg—;—Zz

s

. f(xz,y)=x+ (y—1)arcsing/ %Jk fo(x,1).

2

.1:2 +y
. M{‘ T4 A2, 5)5&%’93%%213: > HWERR S
y=4

w

6. *?m@ﬁmi’—‘;,"—émaxay;

(1) z=z'+ y' —4x%y*;
(2) z=arctan 2;
x

(3) z=»%"
7. 8% flz,y,z)=xy* + y2* + 2z2* 3K £,,(0,0,1),£.(1,0,2),£,.(0,-1,00 & f.. (2,
0,1).

2
8 }R z—.z]n(.z'y) *—% Ty'
9. Wi
(1) y=e™sin nzx WRY = j_xz

ST 3 Fr a 2
(2)7‘— x+y+z¥ﬁﬂ r a—z a_T T.
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B=EV o2 WM oo

—. ZHIHEX

B RS EHE, —tREI RN AR RN RIRERYF - E%E
BEE, E!’Iﬁ*ﬂﬁ??’ﬁﬂiﬁ&‘]iﬂﬂ% ARE — I B BB R I 5 B
BXR, 748

flzt+ax,y) - f(z,y)=~f(z,y)Az,

f(z,y+A8y) - flz,y)=~f,(z,y)Dy.
LERAM RSB P TR« Ay AR, T A A B T
BT = MR y BRBS .

EEFRET  ANEEFRETEREFE T ATREREH BN EER
B 3K45 38 B, B BT I 3% Bt a9 A1 . F 1 LA = 5% iR BN B AT S

WEE 2= fz,y)ER Pz, y) WESBAFEEL, P (2 +Ax,y+Ay)
IR EANER A MWBEXFANEREZE (o + 0z, y+Ay) -
flz, ) NRBES P MHMTFEEENE Ax. Ay E‘Jﬁﬁ%,iﬂﬂi Az, Bl

z=f(z+Az,y+8y)— flz,y). (1)

— PR, EANE A WERER. 5 TRENEE R, RNSEA
HAERMEE Ax Ay HEEBEHEMBREERMSKHE Az, NTISIAM -
TEX.

BY @EHz=f(x, ) ER (2, ) HEBHAFTEL  MREHER
(z,y)£HE
Az=f(z+Azx,y+Ay) - f(z,y)

WREH ' ' '
Az=AAx+ BAy+o(p), (2)
Heh A B FREBMTF Az Ay I T z.y BX,p=v(b2) + (Ay) , MRE
z=f(z, ) ER(z,y) AR T Adz + Boy BRABM == f(z,y) ER
(z,y)ME/S B4 d=, B
dz=AAx + BAy.

MBRMAER S, D N4 AL TR, IR AR BHRAE D WAIRS .

EHEZHPYEL, ZUBERERE AR RIFE, F R RERIERREZA
EE BRE, R EREXTH, WREH 2= f(z,y) EA (2, y) THD, WA
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RPAERA L EESE. BELE,XH Q)X
limAz =0,

KO ’
(AzA))»wo)f(x-i'Ax,y'*Ay)‘llm[f(.z y)+Az]= f(.z:,y)
B R == f(2,3)ER(z,y) L.
THEITH B z=f(x,y) Az, y) T 0K
BRI BEFRYE) ﬁﬂ%ﬁﬁz—f(x,y)E/ﬁ(x,y)Tﬁﬁ,ﬂlﬂiiﬁﬁ!E
/ﬁ(x.y)ﬁ@ﬁ%&gz\azﬁﬁﬁﬁ B&HH 2= f(:c,y)E;‘:i(x,y)B‘Jéﬁﬁjb

. dz= A.z+ Ay (3)

iE &ﬁﬁ[z f(x,y)l'Eﬁ( P(J: y)—fﬁﬁ‘ T, XT:F}'—iPE‘JﬁA@Bﬁi
HHEE—H P (z+Ax,y+Ay), (2):71.”35521 RAlY Aay= OH'J‘(Z)'n“tE.I“ﬁE
SLXE p= Az |, BTEL(2)R R
fle+Ax,y)- flz,y)=A-Ax+o(|Az])..
EXFAERU Ax, BHS Az—0 AR R, B8
lim Lz *t8x,y) = flx,y)
Az—0 Az

}Aﬂ'ﬁ{ﬁv‘a‘rﬁ ﬁi{ H%TFA. ﬁ#"hﬂi——-B F)fu(S)iQﬁ!Z:Z HEEE.

iﬁﬂ’]%ﬂiﬁ,—Jn@ﬁﬁ%ﬁ%@ﬁ#ﬁ%#&ﬁ#ﬁ%ﬁﬁ%@%ﬁ.1EX¢:F

ETLEBRE WERART . HRAOERIURFEN, BREEALE

Tohc+ 350y TS Az ZEHFF—ERR o BINEN N, B EF—ER

éﬁ&ﬂ@éﬁﬁ.&ﬁﬁﬂﬁ,§ﬁ§r&&9ﬁﬁ IR EMAFENVDERGTARE
GrFAF . BN, o B

2, 2+ Y0,
f(x'y)={4/x2+yz Xz y
0, 2+ y'=0
ER0,0)04F £.(0,0)=0% £,(0,0)=0,F7LA

Az‘[fx(O,O)'Ax+fy(0,0).Ay]= Az Ay

V(a2 + (Ay)’
MBERE P (Az, Ay)BHEEL y=z BF(0,0),

O ZE,p—~05(ar,Ay)—~(0,00H]Y. ‘
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Ax+Ay

v (Ax)* + (Ay)? _ Ax-Ay _ Ax:*Ax 1

o T(Bz)Y+ Ay (Az) +(az) 2

EXREBH o~0 WA T 0, XFR o0 B,

Az —[£.(0, 0)A~r+fy(0 0)Aay]
FARE o BH T/, BRI S0,0) LM HREE, Eﬂﬁﬁﬁ
(0, O)ﬂETTﬁﬁH‘J .

HEE 1 XTI, {ﬁﬁ&ﬁﬁﬁ_fﬁﬁ%%E%fq’ﬁﬁx%ﬁﬁ%
AR, R BB E R 5 RS O g, AT LAE B SR TR A B0, B
THRER.

dz dz

RE2AXARE) DREW == /(z, ) WRBHTZ ZER (2,58
%0, TR AT WS
E BB EKOE RS AP ) RN ARE R (o

Az, y+ A A RFRNERE K, FEIH WL HE
Az = f(xr+Ax,y+Ay) - f(z,y)
=[f(z+Az,y+Ay) - f(z,y+Ay)]+
(f(z,y+Aay) - flz,y)].
EF-NFTESARNRER M TF y+Ay FE BT TUNEHRR W —TTEH
flz,y+Ay) R TR EABEA P HEE,FE
flz+Azx,y+Ay) = f(z,y+Ay)
=f(xz+60,Az,y+Ay)Ax (0<6,<1).
Xi&ﬁtﬁ’c folz, EK(z,y)EL U LERTE N
C flz+Az,y+Ay) - flx, y+Ay) : (4)
=f(z,y)Az+¢e,Ax,
Hde hAz. Ay R K, HY Ax—0,Ay—>0 B ,e,—0.
FAETEF AT ESANERARTE N
flz,y+Ay) - f(z,y)=f,(z,y)Ay + e, Ay, (5)
Hh e, h Ay WEH, LY Ay—=0 B ,e,—0.
B G)ARATL, ERIFEELENWBRET AW B Az TURTH
Az=f (z,y)Ax+ f,(z,y)Ay+ e Ax+¢e,Ay. (6)

O ZAEFMHBFHEE—CELRRR:RIBEZANHENTBRAFE, TRASHEZSRA
FEX M MEFRBEESAEE.
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EnEd
elA.z'i'esz

'<IE||+‘52|:

T RMF(Az,Ay)—>(0,0)H p"O MaETESR.

RRERT z2=f(z,y)EER Pz, y) RTHLW.

BAEXTFRER MO E LR A LB RIS KM, TR
LEPBETB=TM=TULMETRE.

L, RITE B ERMHE Az Ay 4 BIEME dz dy.#ﬁ%’]ﬁ*%ﬁﬂiﬁ

z\y WA B B = = f(z,y) NARARTE R

a
dz=—d.z:+a;dy. : (7

BB TTRENLEMIETE B‘JW’%W&%Z%HJXH‘EH’)‘J:EE&W
BARERIMEE.
&ﬁuﬁﬂ&ﬁm?:iuim&ﬁm%%; i, MR=TEH u = f(x,
¥, 2) A a , BAEHNEMTRF T EN=MRETZM, B
A du=g—;dz+g—;dy+g—:dz.

Bl1 HARE z=22y+y 2B

® BX o g;‘ny, g—y—x +2y,
Bk dz=2zydx + (2* +2y)dy.
Fl2 HREH z="ERQ,DLEREHS.
® HBAX g—;= e"’,%=xe"’.
Iz e 9z =2¢
3z x=? ’E)y z= z !
B LA dz| _, =e ‘dr +2e*dy.

y=1

B3 HEERH w=x+sin —2—+e”l§9%1ﬁﬁ‘

o du_, du_1 y du _
ﬁ ﬂg 5‘;—1, 5;"70087"‘28’“,5—_)'8”,
B EA du=dz+ (%cos-%—’+ ze” )‘dy-f-ye"dz.‘

Z2RSEEMEPHER

HETGREHEMINELRRTEMAFENRS FETH, YT
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2= flx,y)ER P(z,y) FNMBEE f.(z,y),f,(z,y)i%% 3 H|Az],
| Ay | #R8E/NET , BRI LR
Az=~dz= f,(x,y)Ax+ f,(z,y)Ay. (8)
ERUTUE R .
o f(x+A1,y+Ay)~f(a:,y)+f;(-t,y)Ax+f(x ¥)Ay. (9)
5 TR, A “Iuﬂfﬁ(8)5t:£(9)'n“x1:ﬁﬁﬁf'ﬁﬁfurrﬁ
MREMIT, B FT. .
 gle A—ERG, EE&@M&gM*&mmumﬁxﬂmEMm,
6 BE #1100 cm B4 B) 99 cm. 3R bk I B HA £ A8 Ak 03 A1
B &l&ﬁi#ﬁlﬁfé BMEBRIKKS r h TV, UHE
. V=nrth. . -
13 r\h #u v E‘Jiﬁﬂﬂii’k’»‘] Ar.Ah F1AV. m/&ﬂ‘.(s),ﬁ
AVAdV=V.Ar+ V,Ah =2xrhAr + xr*Ah.
& r=20,~=100,Ar=0.05,Ah = -1 LA, 18" : :
AV 222X 20X 100 X0.05 + 7 X 20> X ( = 1) = - 200x(cm’ )
B stk B R A7 R JR R BRAW A T 200 e’
B15 HE.04)CHERME. -
B BB f(z,y)=2 BR.BEHHAMNERREHE £=1.04,y=2.02
. RTEEREE £(1.04,2.02).
Bx=1,y=2,0=0.04,Ay=0.02. 3F
f(1,2)=1,
flz,y)=y"", f(z,y)=2In x,
f.(1,2)=2, £,(1,2)=0,
Bk AAX(9)ES
(1.04)*%2~1+2x0.04+0x0.02=1.08.
fle MARBENNERIMEE ¢ HARXR
. | g=inz£- ’ -
BB BIEEK | SRHAY T HFH 0 =(10020.1) cm. T =(2£0.004) s.
FEFHUE ! 5T HREMTE WEMBREMBXREERELO?
B OMBENE 5T HREERRESEIALS AT, WA LR

HARF AW RERRTEY ¢ = “‘%éﬁﬁ%%ﬁﬁmglm$

O EB-oEFREORNA CENAMRERNRYREEIRANMGRER.
. 74 .



|ALI AT | 8BARAN, BRI LA dg RERIBRE Ag. KRB g KR
ERH

lAg|%|dg| la‘?Al+a§,AT‘

a
- <ligle 38

) 21 :
=4x (_fal FBT)s

Hb o Hor HAI 5T HWEIHRE. ?l’_’. [=100,T=2,8=0.1,8;=0.004
RALR, B g WAXREAN

8, =4x (021+2%<21°—°x0 004) 0.$~n2'~4.93(cm/s’).
M g BWARXREHR: - 0 e
8, _ 0.52 _
T dFxion 0%
22 .

A LEEHHFITUER, 3 F— fﬁwﬁ mm&z f(x ¥), izu%ﬁaiﬁx\
y BRI REGHI 8, (8, BR - : , |
|Ax|<é‘,, |Ay|<8y, S )

W wiRE ,
; .,IAzl.%l-dz|= Q—Z‘Ax’*a—z-Ay‘l
< gz IAJ;J"' a
Coe a az L
. ,~<‘a 8’”,55‘?“.
MR 2= FEAXHREAN
_|az dz b
5.= |35 [0+ |35 o (10)
z WHEMNREAR 0 0 o S
L Iz
TN = if-..az»‘* Dls,. o an
3 8 9-3
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(1)z=xy+§; (2) z=e¥;
=Yy .

(3)2 mo ) (4)u

2. REY z=n(1+ 2 +y) Y z=1,y= ZBfﬂgﬁﬁ&ﬁ'

3. 5}’6&&2=%—‘_—"11 2,y=1,A2=0.1,Ay= ~0.2 MW HE MM 5.

4. REP z=e"Hr=1,y=1,4r=0.15,0y=0. 1 HRI2 W45 .
5. HBITEY f(x,y) HTFEEARER: =
(1) flz,9)TER(x0,30) FELE:
(2) £z, 3) S, (x, )R (0, 30 ) EEE;
(3) flx,y) TR (xo, 30 ) IS5
(4) fo(xe30) f,(zmyo)ﬁ"ﬂio
FRP>Q "R~ h{iER PIEBHERKQ, Blﬂ'F?ﬂﬂlAﬁlﬁqﬂEmﬂ‘JE( ).
(A) (2)=(3)=>(1) (B) (3)=(2)=(1)
(C) (3)=(4)=>(1) (D)(3)=>(1)=>(4)
"6, W V(1.02)° + (1.97)° BIERUE.
T7.HHE.97) " HEBME(In 2=0.693). ' AR A
‘8. BN z=6mE y=8 mWIEE, ﬁﬂ%xﬁlﬁﬁﬂScmﬂﬁyﬂl@}‘ 10 cm, [63iX
MEBHALRERERER?
0. RA—EHEBBES, FROESKHEESN 0.1 cm, AR X 20 em, Y124 4
em. R 58 A0 FE MBI LA |
"10. RFHAZAE MEBHLHEAUNKS IR (7£0.1) cm F1(24£0.1) cm. HR F
AR R EF G KBS R EITRE.
11, WB—REAE L HMETRH KA HH(6310.1) mM(78+0.1) m, XFAM LA
760+ 1°. BR=AFERAIEOME, FRLEXTREMMT RS,
‘12, FIALMMER FHRZAMBMRESTENSANBHREZ .
13, FALSRAEN REAMHEMEES TEEFHAMNREZN;HHHATRESTHR
BB EBREGHAMIREZ M.

FUY ZTEERBERIFEN

RAEEE— TR LR E S BRAR LN B LT E A RE N
B ETEEBRRGRSENESTREEMN L FORERERA.
THERETELSBEFARAMESWHE, A =MERITE.
1. — A5 S TEEEANHE
BE1 NREBEM u=p(OR o=y ) BER : TS, B 2= fu,v)E
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HMEA(u, ) REEERIY WEAER == flo(1),9()]ER : TH, A
=}
dz _d=zd dzd
T edr T vdr (1)
W BAREE Ar X w=9(2) o= g(t) R EN Au.Ov, B
ﬂt,ﬁﬁz-—f(u,v)*ﬁr'ﬂﬂﬁﬁiﬁﬂAz.&ﬁ% B 2= flu,v)ER(u,v)
ﬁﬁﬁﬁﬁ%ﬁ,ﬁﬁﬁﬁﬂgéiﬁﬂ Az A[RAH

dz
Az Au+av

izg,é"lAu-*O,A'u-*OH'J',e,-*O,sz-*O.®
HEXTHERL A,
bz _dzBu 2z8v  Bu A
At Jdub:t duvbr  'Ar 2Ar
K —> — — é.“.-.fi_ﬁ A'U
HHAY A0 B, Au—>0,Av 0, 31, A7 dt v R

lim Az 3zdu+3zdv
o Ar dude dudt’

XRMIERATH SR z—f[gO(t) sb(t)]?f"—i t _Iff E.ﬁffﬁ[_ffﬂ":?ﬁ(l)ﬂ‘
WM.
FRRER T, TmﬁﬂﬁrﬁlﬁAﬁﬁ%‘FI“J@ZI%?WJ"?‘B‘J%% i
W z=f(u,v,w),u=9(1),v=¢(), w=w()EATEBEAGEH
z=f[go(t),«,b(t),w(t)],
MESEERELUMRGT IESRPES ¢ T2, BHIBTRAT LA
.

Av+e Aute,Av,

dz _9d=zdu [ dzdv , dzdw '
3t " Fuds T vdr T Iwdr (2)

EAR(DRQFHIHEHILIH.

2. EREHE S TEMESHHE

BH2 NBEE u=o(z, )R v=y¢(z,y)BER(z,y)RER z Ex
YyHREE, B8 2= (v, v) EXRNER (u,v) REZEEREY WEESREE ==
flolz,y),¢(z, ) JER(z,y) BN RBEREE.BS

9z  9z0u , 9z9v (3)
dxr Jdudx dvdx’

O ZRSFEEHRGT, XA RNLNERAS RARS =S 2 IEH.
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~dz _dzdu [ dzdv (4)
3y auay a-uay'

i t, ﬂi* B'J' ¥y BHMERBEE u=0(z,y) R v=y¢(z,y) BT

Eﬁ&——m&ﬁﬁﬁﬂﬁ%ﬂ 1. fEEH:‘F‘EAEflﬁ z=fle(x,3),¢(z,y)]UR
u—q:(x,y)ifﬂ v=¢(z, y)#BE z\y IR, Br AR (1) R84 d B ha,
iR BB, RE R (DRBG)R. AEE (1)RAE )R,

Fth, B u=p(z,y) v=¢(z,3) R w=w(z,y) BEH(z,y)EEXN
z B3ty MIRFE B8 2= f(u, v, w) EMHA (v, v, w) BEELERISH,
WEEEH ‘

z=flo(z,y),¢(z,y),w(x,y)]

ER(z, ) AN RS REFE, ATATII AR

3z azau aza'u Iz dw (s)
dz dudzx 3-03.2: dwdx’

9z _dzdu EELES 9z 3w (6)
dy auay 3-uay dwdy’

3. Eﬂt'lﬁﬂé

EEZ& ﬁﬂ%ﬁ%{ u—go(x NER(z,y)REXN =z Bty H‘Jﬁ%ﬁ R
v=¢()ER y TR, BH 2= f(u,v) EMEA(u, ) REZEERIY, VE
BEH 2= flo(z,y), ¢(M]ER(z,y) HENRBYBEE, AF

dz 3z3u
dx auax ‘ ] (7)

9z _0zdu  dzdv (8)

dy dudy dvdy’

LR R 2 B—F RO, VN 2, R v 5 = %,

MTTZ=0: o %ty REM, T v=g() R—TEHMOZHMT I, 5
z S C Y y

18 LRGSR,

EWE 3P, ELBEXHNHE - Z4RPNR L ERFGNREES
R A ER. FlN, & = f(u.x,y)ﬂﬁﬁgiﬁfﬁﬁ M u=g(z, y)RER
S¥, Bl']ﬂAﬁﬁz f[so(x,y) x y]Tﬁ‘i&lﬁﬁiZﬁF’é’l v=x,w= yB‘JﬁF}k
5 075) A

'Va'u‘ L .fa.w"'_
dx axr
dv _ 3'w_1
PR

MMEEGRE 2= fle(z,y), z, y]JAAMAER 2 Ry WRFH BB AR
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(5).(6)"

95 _afou,2f
dxr OJdudx 9dx
22 _3fou  of
dy Jdudy ay

#E xEli5X aRmw, EREEARH = p(z,y), 2, 5] FH
y B U BTSN x WRFH, ST RIE f(u, 2, 9)F 80 u By BYRET = 8
wen. 25 anRpmx.
y 9y ¥

N o _ _ dz 4. dz
1 Lz=e smv,ﬂﬁu—xy,'v—x*-y.s‘kgiﬁ]é;.

az_azau 3230; " . . + u .1
3 9udz T 9pag € Sinutyteicos v
=e”[ysin(x + y) +cos(x +y)],

dz _dzdu [ dzdv _

®

e“sin v'x +e“cos v+1
=e?[zsin(xz + y) +cos(z + y)].
2 2, 2 ad d
3 = =t YY t2 = 2gi ;) ._u l
Bl2 Bu=flz,y,z)=¢e ,ﬁ'ﬁz‘ :csmy.ikaxﬂlay..

) P 3Fa 2,2, 2 2, 2, 2 .
& ~a~g—=£+§—££=2xe’ "’ Y+ 2ze" ”* '2.z§ln-y

— 2. 4.2 1':+_vz-i.t"s‘m2_v
=2x2(1+2x*sin’ y)e .

au af afaz 2+ 2+ 2 2.+ 24 2 2
__=_+___= Ed y T + X y z .,
5 =3y Tzay 2ye +2ze" 7777 cxTcos y
2 2 4.2
 =2(y+ x'sin yeos y)e® ¥ T,

B3 Wz=uv+tsint,M u=e,v=cos tiké-'\?ﬁi—:

dz _3dzdu  dzdv _dz_ _,_ .
R - oad: Toudr W—'ue usin ¢ +cos ¢t

=¢'cos t —e'sin t+cos t =e'(cos ¢ —sin ¢) +cos ¢.
Bla B w=fotyt e f RAZHEZRSRRILRTY.
B Su=x+tytz,v=xyz,ll w=F(u,v).
RFBEHELERL,FIAUTIES:
filu,v)=filu,v), fulw,v)=f.(u,v),
TETHE1BRAE-NER « RBSPTHR2RAMNE_AZE « RES

B.REH 10 f65F.
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B GEBM w=f(u,v) R u=z+y+z,v=xy: EETR, RERE
RPORFHEM,F

= L f v e,

2,

4 / _a.f.,l 4 2
10z az(fl+yzf2)—'§'z—+yf2+yz$-

REDBST0 MR £ (u,0) R £ () w0 AR, BB 2 B

RIHEM.F
Af,_dfidu  Afdv _

E=—ua—z‘+g—;$— nt zyfia
a dfou Ifdv ' ’
_J:z=_uz_z+?fz_’g§;= nt T 5

FR 2
T = [t xsfut ofs + yefut 2 fn
=futy(z+2) [t xy' 2fnt of; -
BIS @ u=fz,y) B A SHOELE I8 F 51 F0A R 0 15 A A5
B

du\*, (du\? Py, Pu
W (Z) (G o

B AEALTESRALKRAINERR
x=poos 8, y=psinb
ABRRE u= f(x,y) BRI p B0 IR :
u=f(x,y)= f(pcos 8,psin ) =F(p,0).

REEHAT (34) + (30) BTY+ T4 0.0 REHu = Fp.0)% 0.6 0
ax ay a_'I 'a—y—z’ N + o~

x

du du u

MFPEPORFE. M, BEREY o« = f(x,y)ﬂél{ﬁ?fﬁﬂxx\ﬁ

fx, »)EEBME v=F(p,0) R
o= i+, 0=arctan%

32u
LiX =
&@f XH u

0]

O Uk Plx,y)ER— PRI, RS 0 HIRMEDS - 5 <0< 0

6= arctan 2-;
x

HR P(z,y)ERZ ZRMN,HE 6 ﬂglmfﬁﬁi%lz'—< 0<%x.ﬂfl

§=arctan -2 + x,
x

sead A 4 S PR oL
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_dudp  dudl 3u£_3_uy=3_ 6_?_u_sin0
3z dpdz 309z dpp 385 dp " 38 p
du _dudp Jdudf _duy  duzx _3du du cos 0
3y 9pdy 303y pp 3857 3" 030 4
FRF 5 5 M, 48
Ju\®  (Au\'_(3u\*, 1 [du)?
(3) +(55) = (55) ~2(58) -
BFR_-_MBFH.E
Pu_ 3 (du\ 3p 3 (Iu\, 30
Fy e ap(ax) ax”a”é(éz) 3z

_ 9 (9u o_izisine vcos 6~ 3u 0;3_usin0 .sin 8
T\ T3 o ) 39 g p P

_32 cos2f ~ 2 3% u sin Gcos 0+9 usm 20  du2sin fcos 6 , dusin’f
ap" dpdd p 30 o- 98 P p p
CEEG
Fu_ %t +2 *u sin fcos 8 | 3* ucos 6 _dulsin fcos § ducos’
a -a_pz‘m dpdl P Erd p a0 pz ap P
A, 5

Py u_3u,  13u 132u 1 a du\, K du
PP A P Y PR [pap(pap)+a_07]‘
EHAERTEYE B 2= f(u, ) REZEERIFY, NUEF LS

dz=g—zdu+g—£
u v
WR u.v XEPEER, B u=9(z,y)v=¢(z,y), BXH T BHBAAE
ZRIPWEGEH

dv.

z=flo(z,y) ¢(z,¥)]
R &)

a
dz= —d.r + a;dy,

3o TERIEA BB ARG RS BARG) RO FMIZRTERA LR,
#

_{323u ,  dzdv dzdu  dzdv
d*{nz*%a%?ﬂna*%aﬁy
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_dz du du ‘.az“av -.dy -
‘a—u(z““@"y)+é;(ézd“5;d¥)

_dz, L3z
3udu +3'u

ML, i u, v B EERERFEAER, KK 2= f(u v)%éﬁéﬂfﬁiﬁ%
—RH . XA R SRS
Ble FMALMABASEEREWHEH 1.

f# dz=d(e"sin v)=e"sin vdu+e cos vdv, -

dv.

H du=d(zy) = ydx + zdy,
d'u=d(.7:+y)'=dx+d‘y‘, .
RABRES dx K dy B, 718

dz=('e“'$in v*y+e’cos v)dz + (e"sin vex+e“cos v)dy,

g;d dy —e"[ysm(:c+y)+cos(.t+y)]d:r+

B
e[ xsin (z + y) +cos (:c+y)]dy ‘
% AP dz dy R, Mﬂﬁ{%@]ﬁ"ﬁ%&az 9z ’E’ﬂ‘]'-'j‘ﬁl #

\a *
GR-.

3 B 9-4
‘ az 3z

l.ﬂz u’ +v M u=xt+y,v=x- y.*ax.ay.“ .
Iy 2 - - - dz ‘72i
2.8 z=v’ln v, M u—-y,v—3a: 2y,3ka—x,;7—5.

: 1 L =g y=1 dz
3. % z=¢"",M x=sin t,y z.*a?
4. i z=arcsin(x — y), x=3t.y.f4ta.3£¢-;—f- \
: _ _ o dz
5. ¥ z=arctan(xy), M y=e ,*d—-
-
6 iiu=eu(y z) i y=asin r,z=cos x *d—u
B =S My = asin 7z =cos 7 R

7. z=a:‘ctan%,ﬁﬁ z=utv,y=u-—v,BIF

8. RFFI BB —BHRISH(Hh f RA—HEERER):
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(1) u= o = 5 e @ w=s(Z,2);

z

(3) u=f(1».ry'IyZ)-
9. F z=xy+ F(u),M u=%.F(M)§EIEI§FE&,ﬁEBﬁ

az dz
22y =ty
Ia_t yay z xy

10. ® z= ——>—<, ®HP f()RTRAY, BIE
f(2*-y)
13dz + 139z _ =z
xdx ydy ¥
I8 2= /(" + 1) 0 f RHZRREO RS 25

Pz Fz Iz

"12. *Tiﬂﬁ&ﬁga—;zym,—r(ﬁq’ fﬁ-ﬁ:ﬁﬁﬁ&ﬁ%ﬁ):

dy
(1) 2= flay,)s @ ==s(x.2);
(3) z= f(ay* 2" 3); (4) z=f(sin.¥,cos y,e ).
"13. #& y=f(x,y)&‘]ﬁfﬁ1l%ﬁ5‘rﬁi¥ﬁ.ﬁﬁ
_.\'-«/3! _~/§x+t
T2 YT
. AuN , (AuN _(Au\ | (Pu
L (32) +(35) = () «(5)
Pu Fu_u du
& BRCAE R TANTS

ERY BREEHRSAR

- A BREHER

EH PR RIESRY TREROHES, 3 L h TR R

HEm R |

F(z,3)=0 , (1)
R FTH R MR B S . N AR RS R ST A
EHHIR B R B RAR.

BEREEERE1 Q&8 F(2,)ER Pz, 3 NE—PEINREE
BRSE.B F(x,3)=0,F,(x0,5)70,WHE F(z,y)=0FERK (25, 3)
MR- SEAERE—RE— SR ARTEESHNEY = (o), EHE
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Tl yo=f(x,),7#8

dy_ _F, |
& F (2)
AR (2)BMRMERIN RS AR, ‘

XMEBBMNAE. AKX QIENTHES.
HHFB(DFRENRE y=r()AQ), BEER
F(z,f(zx))=0,
HERTLUEBRE « W— M EHARE REIMREWLFH, B TESXWH
REFEMRES,NHE

+
dydx

HFF, %%, 8 F,(xo,yo);éo,ﬁﬁuﬁ&(xo,yo)m—/l\@l!iﬁ;ziiz/r@lﬂﬁm
F,#0,FRH

aF dFdy _ =0,

dy_ F.x

iz~ F,

WRF(z,y ) - BIREBESE RNTUELERQUERER 2
HABRTH KRS, BE

_F,F,-F,F, F,F -FLF, ( _F. )
F’ F. F,
_F,F,-2F FF,+F, Fz
F’ ‘

Bl1 RIEFB 22+ - 1=0FA0,DBWE—-BENEE—FE—IF
EEIH. é’u—om‘y=1m%m&y=f(x),9#3&iz&§m—m5:m#ﬁ
£ =0 11H.

@ ®F(z,y)=x*+3*~-1,W F,=2z,F,=2y,F(0, 1)=0,F, (0, 1)—
270. Ebl B 1 TR, FR 2 +5° - 1=0 K0, 1)&9%%&#@1%"& B
E— N EEESH Y =00 y=1 HEHE y=f(z).

THERXEHN—H R FH.

dy _ _F.__z dy -0
dz= F, y'dzlym 7

I
dzy__y—xy__y—x(——y_)__y”xz__l
= ¥ y Yy
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dy

el U

y=1

BEHFEEERTUE BEZTER. BRI FB()TUHHE—
M—TREH . L2—T=THE ‘

Flx,y,z)=0 . E (3)
RAABHE— N ZcR k.

581 -8, BINE#TUHZ TR F(x,y, ) NEREMEhHE
F(z,y,z)=0 iR LR 2= f(z,y) WFEU XN REHHER. X
RETHHEH.

RABFEEHE 2 GEY F(x oy:Z)Eﬁ P(x, ,yo,zu)‘ﬁﬁﬁ—@ﬂﬁil’qﬁ
FEERSE B F(x0,5,20)=0,F, (29, 50,2) 70, WHR F(z,y,2)=0
TER (2o, 30,z R —BHAERE—RE— N EZARFELERSBNE
W 2=f(z,y)  EHBRY z0= f(z0,30) . #F

3z _ _F, 3z_ _F,

5z~ F 3y R @
EAEBRIAE. 5281 250, AR OENTHS.
| F F(z,y,f(z,y))=0,

# EXFRAIN = My RS WS BEOR F 248
a a ‘
F,+F. £=o, F,+F, £=0.

@%J F: ﬁﬁ;ﬂ F,(:co,yoJﬂ#&ﬂfﬂ#ﬁ)ﬁ(%,ynvzn)ﬂﬁ—/l\%ﬁ,ﬁii
MNBEA F.#0, TRE

2
& 2 '&12+y2+22—4z=0,3}zg—zf.
x

B & F(z,y,z)=x'+3y +2" -4z, F,=2z,F,=2z—-4. % 272
i, AR (4),18

dz _ =x
dr 2-=z
B—&5 z RIBFH,.H
a x
322=(2—2)+x£=(2 z)+x(2?z)=(2_z)z+xz
EPy (2-z)? (2- =)’ 2-2)
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=, FRANRE

THERMNEREHFFEERES —FEMET . RIOIAOEmMr B P A&
A4, T EL 3 hn o5 BB e 8. Bl an, 5 I8 5 R4
F(x,y,u,v)=0, -
Lo G(x,yyu,v)=0. . ‘ ()
Xaf, ENA TR, —RRBERANBEM R, Bk FBRA(5) 8K F 7T 685
EWMANZICRE AEXFHRT , RIOTLUHEEE F.G WEFRENESGFRBA
) FFERMAN TR FEURENMER. BOFT TEHER.
MEMEFEEER3 8 F(a,y,u,v).G(x,y,u,v)ER P(xg,¥5 %5,
) HE—BEHEIAENENERNEBERIY, X F (20, v0r 29, v0) =0,
G(zo,30,t9,v9) =0, IR FEET AR B & B 175130 (U FRFERT LL (Jacobi) X ):
| oF oF
J:a(F'G)_—_ du Jdu
J o Au,v) 3G a6
du Jdu ‘
R Pz, 30540 ’Uo),z;.g:f@,m'Jﬁﬁgﬂ Flz,y,u,v)=0,G(z,y,u,v)=0
FER (20,30, w0, vo) IR —BEAERE—BE—BEEARTEEAFHE
B v=u(x,y),v=v(x,y), ENHRHERYE w=ul(xy,5)v0=v(x9,¥),
*E

F, F, <
du_ _13(F,G)_ |G G.
dr J a(x,v) F, F,
G. G,
‘ F, F,
ov_ _1aF.G)_ |G G \ (6)
dx Ja(u,x) F, F,|’ ‘
" G, G,
F, F.|
du_ _13(F,G)_ _1G G
dy Ja(y,v) F, F,|’
' G, G,
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F, F

dv_ _13F,G)__16. G,
dy  Ja(u,y) [F, F,
G, G,
EAEBMBIIAIE. SHHAEHEL, TEAXRAXO)EMNTHES.
BT Flz,y,u(z,y),v(z,y)]=0,

Glz,v,u(x,y), v(x.y)]—o
ﬁfa%ﬁﬁﬂﬁﬁﬂﬁ xR, F‘Jﬁﬁ“&ﬁ*%ﬂ%mﬂ{%

F.+F, F =0,

Gca_(,_o |
REXFIL MR, LTS P (a0 o 0 ) 9 — 48,
W, R BRI
Fl‘l FU
J= #0,
6. G,
mrﬁwmua“ v 4
a )a 7% y ‘ o ) I
au_ 19(F G) du _ la(F G)
azr J fx,'v; 3.7: _I Hu,z)’
R, T8 |
du_ _13(F,G) du_ _13(F,G)
dy T(y,v)’ 3y T T Cu,y)

_ du du dv,dv
B3 Hau—yv= 0yu+2:'u 1*31 ay’axﬂ'é‘;'

B HWETEEAMRAK(G), 15112.7&"&?&%/%%(6)&‘17?%*3&% TE
RAVAE —Fh 78R

- BIRATRABEAN £ RIFIFBWM,E
du dv

ax—yax .f.u,
yaI+xax v.
= -y _ ., |
T J= =22+ YA MEHBT,
y x
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a_u= - v x =_.2:u+y'u
dx T -y Iz+y2 ’
y x
z —u
dv_1y “vl_yu—av
Iz z -y Iz_'_yz-
y =z ‘ ‘
KRAFBHFLX y RS ARABFEE T =2+ " #0 WEF TR
du _zv—yu dv_ _xutyv

Iy Z+y Iy  ry

Bla BB z=x(u,v),y=y(u,v)TEHA(u,v) NE—BRAELERE
BELERFH, X
Izx,y)

7w, 0) #0.
(1) B BA

x=x(u,v),

y=y(u,v) - ™
ER(z,y,u, ) IRE—PHAE—-RE—HEEA LA ELERIFANR B
u=ulz,y),v=v(z,y).

Q) REBBE u=u(z,y),v=0v(z,y)¥ z,y H‘J{ﬁ-@ﬁ

B O)BFBEANUAERTHEAER

Flz,y,u,v)=z-z(u,v)=0,

Glz,y,u,v)=y-y(u, 'u) 0.

3(F,G) _3(z,y)
Sl RN A R R ORI

ﬁiﬁﬁ@ﬁﬁﬁ%ﬂi” EllﬁﬂfEﬁEE‘J**lﬁ
Q) BHFBA(DFRENREBEY u=u(z,y),v= v(x,y)'ﬂ")\(ﬂ Eﬂﬁ
X ‘J:[u(-zoy)yv(xiy)]v

y=ylul(z,y),v(z,y)].
¥ ERELEAWH S H « RV, B

dx au dxdv

1= du ax+avax’

_ay au+ayav
du dxr Jdvdx’
BT JF0, B Al %5
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du_12y 2u__ 12y
dx Jav’'dx Jdu’
[, 7%
du__ 10z 2u_1iz
dy Jouv’' dy Jou’
3 & 9-5

1. #sinyt+e’ —Iy2=0,5kj—’z--

2. @IV +y° =arctan%,5kg—ﬁ-.

a
3. ‘i&x+2y+z—2v.z'yz=0.5kg—;&£. :

. 3z, 3
4. =l 2, RIERZE.
z y 3x" dy

N a a
5. IQZSin(z+2y-3z)=.r+2y—3z,'li£liﬂ£+;_’_;=1,

6. & r=x(y,2),y=y(x,2),z=z(x,y) BRHFTE F(z,y,2) =0 FTREMNRAE

SRS R IEH

dx dy dz _
3y 9% 9x "

-1.

7. & O(u, ) REEGEREYE EABFE ¢(cx - az,cy— b2) =0 FiABMEY ==

3 a3
f(x,y)ﬁﬂ aﬁ”’b%:C-
. - 3z
8. We ~xy2z=0,KR—.
dx

va 2 X z
9, & ZJ —31yz=a3,3]2§?a—&.

10. 3R i T 577 82 4 BT R SE I R S B 5 B ER R R

z=x'+y",

N dy dz
1 & T 7o
( ) xz+2y2 +322=20, d.l' d.r

) 1+y+i=0. dx dy
(2) Sryraiet, ;RE'(E;

. u=f(u-‘tv’0+y)'
3 2
v=g(u_1','v y),
r=e'tusinv, 3y 3y v v
E’a_yvﬂiﬂ'

4) &

y=e" ~ ucos v,

Kb £ AH—MESRSH, %L, 22

az'3z’

1. B y=f(x,t),Mit=2(x,y) REFTE F(a,y,)=0 FTREMNBR, FXP f,FW

BH—Hr &% RS 5. e
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df3F _3faF

dy_7:9; 919z

dr = 9f7F 9F -
ardy 9t

BT BI0RERS 8 LA R
A A G —TE 0 B AR S 8, R & T IR MM A S 09 L R R
—.—nERERYERAZY
S F R AT LAT A, S ElE T SR BN

z=g(1)
{y=¢(z), 1€ [a,g). | (1)
z=w(t),
FRO)UTUE REARBR. HiD
r=xityjtzk, f(t)=p(t)it(t)j+o(t)k,
MHFBORRIMEFE
r=f(t), t€la,pl. (2)

FERQWET — WS f:la, >R . HTFX BREHEE—I 1€ [a,
Bl BR—AN R f(2) € R BOFRIKBES o — T BH{E R ¥ — R i, BN F 8
o

BN @84 DCR, WFRMREE f: DR H— mnﬂfma ﬁ#i&ﬂ:

r=f(t),t€D,
HPME D HRABHMENE, RHETR,r RHETE.

— ST R ARl — TR IS R, AR zmmm\t&ﬁ 18
B r AEBSHE, RN » BH&. '

AR, Rt — oM B R, X BB RE Y - =3 RHEAE
HRFR,ED r BOBE N 3 SR B I, LA M — T 1] B0 3R SR AR o 1
121 5 5, 349530 48 4 5 R SR o B R |

ER P ERREER (1), (€D RWEIFRBEIRKN £, (1), (1),
£i(t),t €D, M RERY F TRRH

()= Fi()i+ f,()j+ f,()k,tED (3)
%
F)=(f£i(t), f2(2),f5(2)),tE€ED. (3"

BB r R ABRELHRROES O KL, K AE M AL, B r=0OM(E
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9-6).% ¢ BUER, r REWE AMA R M BRZBE. &8 M 85T GEE
M DB BEERE r=r(1), t€D AN
LML TR hmEEEHr=r(2),:€D WA
.
 MTFERMEES r=7(:),t€ED 'ﬁ_-amumé&r‘
R——XFRIH , H i :
r=ft)=(f(t), f,(t), ()t €D (4)
PR r M B, :
BRI R PR m AR EE & m iR RH® - B9-¢6
BT T € B R AR R L %ﬁ%ﬁ¢Mﬂ/‘tﬂE$Xﬁﬂ{E&
ﬁﬂ‘l#ﬂ oL %, BLIE RN F ~
EX1 GRRERE M(OER BE—ROLPHERNFTEX, ﬁuia’"&—
MPEERr N TEBLENEY ¢ REEEH &, ER/Y MR O0< |1 -1,
<éHf, ﬁh‘iﬂ‘lﬁﬁﬁ FIWHBERATER
lf(l')"'o|<€,
Ba,BERr, RMERRESER F(2)E >, FRHOBR, lﬂf’ﬁ
llmf(t)—l'o B f(t)=ry,t—>t,.
BHIEW: F‘Jﬁfﬁiﬁ& F()E = NRBRBREENR S L ERHFR:

FCORENTEEBEE £,(), L), ()Y 1=, ﬂ‘fﬂﬁ*ﬁmﬂﬁﬂi TE R
F(0)Y 1>, WA BTN, R

lim ()= (lim f, (0), lim £(2) lim £,(0) ) ®
Wi B R f()FES 1, ME—SRAEER, &
}erlmf(t) f(tu).
ﬁlﬂﬁkhﬂ{ﬁ&&ﬂt)&‘toﬁﬁ ”

FEERE () E 1 ﬁﬁéﬁ‘)?ﬁﬁn‘%%%#% f(t)H‘J./‘ﬁ}ﬂﬁﬁk
F(2), fi(2), fg(t)#lSIE to LR

B EERK f(2),:€D. % D,CD,f() D, PHREG—SAEELE, N
ﬁ\f(t)Tf.D EESE K F(:)R D, J:El‘]i%&ﬁﬁ

TR, 48 1) B (E R B S (B R ) B

B2 BERESRE r=r()ER 1, OR— %ﬁﬂﬁ%x mE

o Ar St A0 - f(20)
A AL o At

FEBARBIANRAE RS ABRESRY r=7() %, LOHSHRS AR,
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icfE f'(zo)ﬁdt

=1

WEREER r=/(¢),t€D.% D,CD,f(¢)% D, FH— lﬁt&h#ﬁﬁ
EREE f'(z)(ﬁa;),ﬂl!éxﬁﬂfﬁ f()# D, L&

RBEEY f()FE ¢, TR(WFERBONTESLDBEFROGR: F(OH=S
GREH f1(2), [,(0), f3()BIE ¢, TR H ()T ¢, TN, HIK
() =f1(e)i+ fi(te)f+ f3(20)k: (6)
MEBEAEKHNFREEEMNSHBRBHNFHREHEMNEMER, B
HuF:
Bu(e)o()RTRHMEBERE, C RHEWE, c%& W, ga(t)%_f
FHRISEEL N

'(1)d—tc=o,

() Slan])=ar (1)

3 untoI=w' (v ()

4) —[¢(z)u(z)]—¢ (Du(e)+o(t)u'(t);

(5) d—t[u(t)"v(t)]=u'(t)'v(t)'l'u(t)'v'(t);
(6) Slu(r)xv(n)]=w'(1) X w(e) + u(2) X v’ (1)

(D Sule()]= ¢ (Du'Tp(n)].

D W 50 A 5 B o U O B o, S 1 B R 4 B 5E R
iz 380 00 5 BOE ST, T LLE LA o0 M T4 04659 B TR
T, e RE R r = f() B E R ’
X
WML T REOBEERSE r=f(1),tED
B, MEOM = f(1,), 0N = f(1, + At),
M 9 -7 R, RRB AR £ (s) FRBME.
WA SO, B Ar= (2, +A2) - f(1,)H -
6195 ¢ WA A M BEINER (TR « g8
KI7H)—B0 % A2 <0 B, BB Ar = f(2, + At) - 09-7

¢« Q2 o



fQe)MBE S « KBERITEMAR . BRI A >0 K A <0, F‘JQM A i)

IR WK T —B TR, SR (4) = lim SR ERE R =

FO) RIS T 725 M A H— AR, B S WK TR —%.
W B R r= ()R FEE 4SS S B RS M AR 8, T
B r= () BABEEUTFHYEEL
v(e) = ST R R & M BB H 5 AR

a(=52 =T M ommmm .

$1 }Qf(t)—(cos t)i+ (sin¢)j+thk,Rlimf(¢).

x
I"T

s d lin:f(t)=(lin:cost)i+(lin:sint)j+(limt)k
7 -7 e s 1
=‘/7§i +‘/7§j+%k.

fl2 @xmEMLE rmErRy
r=f(t)=(*+1,4:-3,2¢*-61),tER,
RMME 5 ¢, =2 HB A AL B G UT 1 B
7 f(t)=(2t,4,4t-6),tER,
F(2)=(4,4,2),

I 2) =V +4*+2% =
SRR ILTE XA, EH%’PE'?:—Z*E E‘J)’-Ulbﬂ‘] AR A R

f
2 2 2
(555 Htms cegpiorn -85t ptrn gL (-3, -,

HHEES MK AR

B3 —AMAEERERBAN b FREL-ASKKOHELREER r=
F(2)=(3cos t)i+ (3sin t)j+ ¢k WIERERIRIER M L. K

(1) BAPEAET RS 2] ¢ 3 BE ) 80 i BE o) L 5

(2) BHVEEERZ « fEER;

(3) W LAY I B 5 B BE 1IF 3 B B 221

7 (1) r“f(t)=(3cos t)i+ (3sin t)j+ t*k,

-1
3

S

‘( 3sin t)i + (3cos t)j+2tk,

v

Q;,E:

a=5%5=(-3cos t)i—(3sin t)j+2k.

o

e 03 -



- (2) BBEREE oK/, B

lo| =+ (-3sin ¢)* + (3cos t)2+(21)2 vo+4r2,
X—ERE ML Z T R R, B S S R
(3) v+ a=9sin tcos t.—9sin teos t +4:=0,18 ¢t =0. XX MHEFE 5%

- BIERHME—BZIREE 1 =0.

= FEHEMNYESETE
REE ML M WSEHER

x= q)(t) ,
{y ¢o(t), t€la,Bl. (7)
lz=w(t), .

XEBENDRANENBERE B LTR, A=/ BARENIE.

BREBRMEZ D EHX E—RM(20, 50,z )R NLREFETE.

ii'ﬁ,ﬁMxifﬁﬁaﬁibto.iﬂf(th(qa(t) ¢(2),w(2)),t€[a,p].
1oy B {6 R 4 9 B 1 Bk A9 JL AT R F‘JE T= f(zu)—(go (), 9" (20),
o (t)VRBRML P EAM AKW— Atﬂﬁﬂ A I ER M LIRS
BA

LA b T (8)
o (ty) ¢ (1) ' (2,)
BAA MEASURSBEWFEFAMAT £45M L0%TE, EREY
R M(zq,99,20) BB T= f’(to))bﬂiﬁﬁﬁﬂlﬁ EWEFEARN
o () (x—zo) + ' () (¥ - yo)"'w(t Yz - 2,)=0. 9)
Bla RMZ x=¢,y=1",2z=0 TR, 1L DAHDKRETFERTE.
R BEX =1,y =20,2, =30 TR DM BRBH 0 =1, 5

T=(1,2,3).
FR. UL TEN _
z-1_y-1_=z—-1
1 2 3’
BEE RN ‘ ' |

""('x—l);Z(y 1)+3(z-1)=0,
Bp x+2y+3z2=6.
ﬂﬁ&ﬂ‘]ﬁﬂh‘hﬁ?ﬁ'nﬁﬂ‘% r B‘Jﬁﬁl«l%&l‘iﬁﬁ%ﬁﬁ%ﬂiﬂ@ﬁ%
c 94 -



SRz a2k ' B9 75 /2 LA
{y=¢(x),
z=¢(z) "
MIBEREGH, R - ISH, ERTURISE ST BHIEX
. x v
{y=<p(x).
z=¢(x).
E o(z), p(2)HFE z =z, LTS, BARFELEHITRTE, T=(1,¢ (),

¢ (20)) ,HMHMLR I TR M(zo, 50,20 ) EKITVR T RN

.2:‘—,1‘0'_ y_'yo T 2T 2

1 _50’(550)—'/”(55,0), (19
TR M(xo,30, 2 ) EMEFE B
(1'_-1'0)"'?,(Iu)(y_yo)""p’(Iu)(z‘zu):O- (11)
W2 Bl T B ) | “‘
{F(J:,y,z)=r0,' (12)
G(x,y,z)=0 E

BRI, Mz, v0,2) RHEIZ I ER—1 . X F .G AXMEIBRY
EERSH, A
3(F,G)
yr2) liays,01,
XN FBEHEAN2)ER M(xy, 50,20 IRE—BBHBHET —HEBH y= ¢(z),
z=¢(2) BERYWR T EAM SNIKFBAXTENR, RERH ¢ (2,),
¢ (x) ARBRAN0) ADTRBAT T . Wik, RITEESR |
Flx,p(x),¢(z)]=0,

o . - Glx,p(2),¢(x)]=0
BRI« ReSH, B

#0.

y

(.z

3F+3de‘+3Fdz_

3zt Iyde T axde
3G+3Cdy+36dz
dx Jdydx 9=z d.r

MBS, ES M HEAPEA

a(F G)
J= _a(y z);éo

=0.
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'F, F, F, F
HARE 2=y'(2)= ? ;’ &2y CF; If
FRT=(1,9(x4), ¢ (20)) RMZ T EAM LEH—NIME,XE
F. F, F, F,
, ’G_. G:ly G. G|y
¢ (xq) FF —, "b(xﬂ):—FyT'
G, G.|, G, G.|,

SFFRPHTE M BOTHIRRRITIREIM (20, 30, 2 BWE. L EEH

y

F
P T e L
- ﬂ’g G.V Gl M
F, F. F. F, F, F,
T, = ,
! G, G.|, |G. G.|, |G G|,

XML M ERAM &J:B‘J—’HJJI‘]E. MR MLk I R M (20,50, 20)
WL RN

T Xy Y™ Yo 2T 2y
F, F.| |F. F.| |F FE|° (13)
& I TER M (x4, 0,20 )AL HIEE T 5 R
F, F F, .
G G (x o)+ 6. G (y—yu) G, G (z 2,)=0. (14)
3“’ &) —Oﬁ‘ﬁ%((i’f)) .?}é'(})’ T ESE—ATRETE, R
’ M WY iwm
Tﬁ*ﬂﬁ%%%.

Bl5 RMIZE 2+ y* +2°=6,z+y+2=07ER(1, -2, 1) LML KE
FHEGE. -

B XBEWMHEARAKX(3I)R(14)XE ATERIMKEESAKXHT
R

KA FRNMAXN « REIFBT|,B

dy dz _ _
yd:c+ dz
dy , dz _ _
dx+dx L.
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B LR

x =y

}—z z ly
dx 'y z y—z' dx
1 1
iz’ =p, 4z
dz [, -2,0 “dxlg.-2
PN T=(1,0,-1).
WATRIL T BA
z—1_y+2_=z-1
1 0 -1

BVE BN
2l xr—z=0.
= HEMNYERS %S

AT IS h R4 i i o7 2
‘ F(x,y,z)=0
MEERAREaBEXAHWEE TR 2=
. ERERFREE.
wthm = B FR(S)E W, M(x, ¥, 20)
RETE S LW — K, FREHF(z,y,2) R
SREZAELEEAFRRNE. Fdim S L8
AR MEEI—KMAED (B 9-8),BEMZE
sz 8BH
x=¢(t),y=¢(t),z=w(t) (a<t<P),
(16)
t=to MM FA M(x4, y0.20) B ¢ (2,),

(z-1)+0+(y+2)-(z—-1)=0,

—y—z'

Ho9-8

¢ (t0) 0 (1) A 2A%, M i (8) K AT 13X i £ 9 U1 £ 07 7

ITTTy _ y—yg _ 2%y

gD/(l")’—v‘/,l(to)‘—a,r(tu).

RNAERER EhE > EESSM HEAM ERFNKMEMEML,
ENESA M AHNEKBERA— FEL FXE EBAMR D ZLEMNT S

£ RUFEESER

7‘.97.



Fle(t),¢9(2),w(z)]=0,
XHE F(x,y,2)TER(x0, 30, 2) LB EERIFE B 90" (20) ¢ (1) F 0" (t,)
FE FUXESEXEANESERBE =1, ﬂ‘fﬁé%"&.ﬂ.ﬁéﬁ‘&%?gz
GFLe(1).9(0),w(D]] =0,

Ik
Fx(lu’yovzo)‘P’(tn)"'F,y(l'u’yosza)"/i'(lu)+'F,(Io,yu.zn)a)l(tu)=0. (17)
gl A a1 &
"=(FJ(-T()-yoszp)va(Iu'yovzo)vF:(IovyOvzo))’
M(17)RFZAME(16)7E S M AL/ 1= B
T=(¢' (), 9 (), 0 (2y))
S e ZE BRHME6)RME LELA M HEE—-FML, ENEAM
MYIZEMER—mE  BH, FFUME EBTSA M —VIHEESAM BT
LR — T E L8 9-8). XMFEMRAME = E£-M KT E. XY ¥
HEHERE g _
F.(zy:50> zo)(.r-ro)+F(:co.yu,zo)(y—yo)+
F(xy,y5,24)(z—2,)=0. C o (18)
ﬁﬁﬁmuomzuﬁﬁﬁ$w¥mummﬁﬁﬁwmﬁﬁ ﬁm&%'
BRTER

T T Ty _ Y~ % - 2T Zg

J . (19)
F, (-Tooyn’zo) F (10 yO’zﬂ) F. (xo yo’zu)

@E?ﬁﬂﬁtﬂ]?ﬁﬂ@ﬁﬁﬁ‘ﬁﬁﬂﬁﬂ@ﬁmﬁ ] &
. =(F,(xo:30520) s Fy (x93 20) s Fo (20, 300 20))
BEME = EE,'.%(M e —A i
BUAE 5 % o ith 1 O AR : :
z=f(x,y). - (20)
F(x,y:2z)= f(x,y) -z,
A F.(z,y,2z)=f(2,y), F(zx,y,2)=f,(x,3),
'F(x,y,z)=-1.
FRE, 4B (2, )R [ (2, 9) £, (2, ) ER (20, 30 ) LT, Hly I
(20)7E SR M( 2y, v0, 20 ) A BIB: I B R
”=(fl(‘\xo’yu),f:v‘(movyo);_])s

Y

CIREE )
f;»(-rnvyo)(l'_xo) +f:v(10vyo)(.)’_yo) - (z-24)=0,
. 08



B
z"zo=fx(x0vyu)(x-xu)+fy(10'yo)(y—yo)v (21)
T Bk 28 77 7 K
T7Zy YT _ 2T 2
fx(xu:J’o)—fy(l'ovyo)— -1
X EIER H, HRQDERBIFRER 2= f(2,3) TR (2, 30) IR
4, T B I b A AR BN R B, B3 2= (2, y) A (200 30)
B2 84 ZEJLI ERRME 2= £ (2, 9)ZEA (2or 50 2o ) AL MM F SIS
BRI
M o\ By R M T A9 Bk 0 BT R, RSO R R b
1, DGR S = PUIIE 1B IRAG A 7 R— B M A IR TN
- f. | - £,
1
Vit 2+ 7
XL f(ze,30) 0 f, (2o 30 ) T RIFIRA £o0 S,
Bl6 RERE 2°+y° + 27 =14 7E4(1,2,3) M FEREZTE.
4 Flz,y,z)=x"+y"+2" - 14,
n=(F,,F,,F.)=(2x,2y,22),
nlg.s=(2,4,6).
FRFBAZE A (1,2,3) A0 BRI B9 WD T AR
2(z-1)+4(y-2) +6(z-3)=0,

(22)

cos Y=

Bp ‘ z+2y+32—14=0.
BLATER ‘
z-1l_y-2_=2-3
1 2 3 ’
T_Y_=
B 1 2 3

BIOETT I, SRSk Rt IR R (BP3RAL )
Bl7 REHMYE z=2"+y -1 ERQ,LA)LKYIFERER TR,
® flz,y)=2"+y" -1,
n=(fof,,~1=Q2z,2y,-1),
} nlaae=04,2,-1).
BrUER(2,1,4) M Em8R R
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4(x=-2)+2(y—-1)-(z—-4)=0.
Bp 4z +2y—2—-6=0.
BERITERN
z-2_y-1_=z-4
4 2 -1

S & 9-6

LB A=A+ £2)j+ f(2)k, gle) =g, (2)i+ g, (t)j+gs(2)k,
limf(¢)=u, hmg(t)=v,

l"l

ﬁEBE s . llm[f(t)xg(t)]—uxv

2. TFIJ%@EP r= f(:)%;.zﬁ]*&‘l)ﬁ‘ﬁ. M ZER 3 e BOIR,RBRA M R % 2o RO
T e £ 0 B 1) R IR B FEAE AT & ¢ RYBER.
W) r=f(e)=(t+1)i+ (22 -1)j+2tk,t,=1;

(2) r=f(2)=(2cos t)i+ (3sin ¢)j+dtk,t, = 7

(3) r=f(z)=(2In (¢+1>):+z1;+%¢2k.z0=1.

3. RE r=f(e)= (s ~sin £)i+ (1= cos £)j + (dsin ) 25 20 = AR MY ALY
YRRETFENB.

4 REB 2=, y=L e =0 NI 1T 1= 1 AN R AT,

5. Rtk y =2ma, 2" _m—Imm,yo.‘zo)&mwﬁ&&w;&ﬁ.

2+ 3y + 22 -32=0

6. Rk EAQLDERIERETESE.
2x—-3y+5z—-4=0

7. REMBE 2=¢,y=11,z=2 FHA , BEZAHNEETFLE 2 +2y+ 2=4.

8. RMA " — 2+ zy=3ER2,1,0)LHWNTFERARELFTRE.

9. Rihm qxz +by' + o2t =1 HA(x0, 30, 20) WP FRRERTE.

10, REERRE 2> +2y" +2° =1 EEITFER z -y +2z=0 WY FEH 2.

11, REEFEMRRTE 32" +y* + 22 =16 LA (-1, -2,3) WU THEE 20y MHEAHH
K.

12. RIEMEY z +Vy +Vz=va (a >0)J:Efﬁ]ﬁ&bﬁgﬁlillﬁﬁﬁ'ﬂéﬁ%.tﬁgﬁﬁﬁz
M%ETF a.

13, Bt u(e) vo()RATRH o B E L IEA

(1) fla() £ o()]=u' () v (1);

l+

(2) d%[u(t)'v(:)]=u'(t)'v(t)+u(t)’v'(t);
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3 Llu()xo()]=w' (1) X v() + u(2) X v'(2).

£EW TEIPEHE

—. FES#

R 5 BBk B R R JOHE e ARt 7 1\ B LR BiF S P HB R EFRILR
ZRAREF LR RN EARESEN. AN, A5 SERB MY s, K
REPRERERBE SKEREFRLEF RNTAE. BERMA LB RiTie
BREIRE—18E 7 M M ALK 6] 5. ,

W IR0y FE LELAP, (20,5, ) BIR R — K H R, e, = (cos a,cos B R
HiIRFmMEAM@ME(E 9-9).HE | HSHFBEHR

x=xyt+ tcos a, y
(¢20).
y=yyt tcos B 7

BWHRH 2= f(x,y)ER Po(zo,y,) IFEANEB
B U(P)REEX,P(xy+ tcos a,y, + tcos BN )
lER—R, B PECU(P) MESBHPHE Poeoye)
f(xo+ tcos a,yy +tcos B) = f(xy,5,)5 P B P,
RIBER | PP, | = tBO LU 1E 0 3

f(xy+tcos a,y, +teos B) = f(xo,50)

12 @m9-9
HPHHRIBTP (B (0" )RR, MAREBEBRIEY f(z,y)ER
Py W LM ERE RS

(x4.35)

P(xy)

- ( =limf(xo+tcosa,yo+tcosﬁ)-f(:c°,yo). )

oY) =0’ t

VLS CESL R EY &1

) )WEE& f.(x’y)a':)f‘i

Po(xu :yu)&biﬂ'ﬁrﬁ] ) Eg&{‘b$%@ﬁ f(.t,y)ZEﬁ Po(l'u,yo)gg'{ﬁ'%&ﬁ
fE,e,=i=(1,0),M

3_{ =limf(-1’o+"yo)"f($o’yu)

= fi(xos30)3

(xg+5g) 0" t

1% e,=j=(0,1),mll
- 101 -



af flxo,y0t )= f(xy,3)

=5 = lim - =f,(z0,50).
(zg3y) 10"
BRZ Fe=i.55|  FEME|  ROEE AN =V E

A OO0 1=i FMMTMSRTT| =LTRIHIE| FHE.

RFHAFERFERE , RINFUTEH.
EE WMREH f(z,y)ER Py(z0,3) TRS BARHEZRBE—
iElWARENEFE.BE

af

37 = f.(zory4)c0s a+ f,(z4,y0)cos B, (2)

(xg13)
HW cos a,cos f RFM I KB ERE. 7
IE BRE, (2, y) R (x5, ) TS A
flxgt Az, vy +AY) = f(x,30)

fz(l'o vyo)A-r"'fy(-Iu vyo)Ay+0(V (Ax)2+(Ay)2)
BE(xy+ Az, v *AY)TEERA (zg, v ) W MBI STER | EBY, RN Ax = tcos a,

Ay=tcos B,v (Ax) + (Ay)® =t.f)fu

flxg+tcos a,yo+tcos B) — f(xg,vp)

lim
t

ot

= fulzo,30)cos a+ f,(x4,y0)cos B.

J‘ZﬂtﬂEﬂﬂ THmRYFE, BREHR

a_l =fz(-royy0)005a+f:y(-1'o»yn)COS 8.
(xg,3) '

Bl1 REW z=2eP EAPL0)EMA P(L,0O)FA Q(2, - 1)MHH
#H 1 S 4
B OXEFEIBNRARPQ=(1,-1)WFE,5 | AEMAfHENe =

1 1
77
B H B, B
dz 2y —
ax (1,0) € (1,0) B
g_:’ 1,0 =2z (1,0 =2
MBI SR 7 6 R H R
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dz _q.1 . _1 __ﬁ
5l a7

SHFZTERYE f(z,y,2) R, BEEBE —R Po(xo,50,2 ) T ¢, =
(cos a,cos f,cos ¥)WIJ5 | R

af
al

= lim f(xy+ tcos a,yp + tcos Byzy+ tcos ¥) — f(xys¥0520)
(Io.yo.:o) 0" t

(3)
AT LAIE : SRR (2, y,2) A (2y, 30, 20) AT IS, IR 4 R BUFE X
BIEE M e, = (cos a,cos B,cos ¥)RI A FH A

af
al

( )=fx(ru,yo,20)cos a+ f,(z4,yp1%0)cos B+
To'¥ ' %p

f:(xas30520)c0s 7. (4)
Bl2 K flz,y,z)=xy+ yz+2zx BR(1,1,2){HE I BFEFH,H
5L BT IR 5 R 60°,45°,60°. ' ‘
B 5 EE ey m

e, = (cos 60°,cos 45° ,cos 60°) = (-%-,"/Ti,-;—)
Ei ol IR & g =

f;(11192)=(y+2) =3,
(1.1,2)
fy(1!112)=(x+z) =3,
(1,1,2)
fz(1’112)=(y+1) (112)':2.
maR(4),%
af PN I |
al (|.|.z)—3 ?+3 7+2 -2—_—2.(5+3ﬁ,)'
—BE

Shm A XK — SR B RE. £ TR, R
fz, ) EFEESE D AEE—BrEEMISH WM TE—K Pi(z0,3)€D,
AT E H—A i &

felzo,y)i+ f,(20,30)J
REBHEABE (2, y) ER Po(z0,30) KB, iLHE grad f (4, yo) R
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Vf(zo,y), 80
grad f(’rO’yO)=Vf(x0’y0)=fx(10'y0)i+fy(x0'y0)j'
Hopv= i (SN ARBANT RNabls BT,V =
af . '
3yl
WMREE f(z,9)TER Po(xo,30) IS, e, = (cos a,cos pYREH M ( F
Cf:E R DA Ml

af
3l |

af.
et

=f,(Io.y9)cos a+ f,(xq,y0)cos B

24+%9)
=grad f(z,,y,) e, = lgrad f(xy,y,)|cos 6,
K 6= (grad f(zu,yo/)?e,).
BR—XRARERATERE—ANBESRBEX ST M FHREMNLE.
5, X R RAH:
(1) % 6=0,00010 e, SHEE grad f(x,,y,) T ERFE, BH f(x,y)
BmS k. nt, RREX N FTEH G R SFEEIBRRE, XMBERERERE
grad f(x,,y,) R4, AP

af

31 =|gmdf(~zo’yo)|-

(2g30)
BNMERUFR B f(z,y)E—RKREBE grad f BXFE—EE, BRI
R 8 $E X R 7 1 R IR R K E M T [, B AR SE T 05 1 = e oK

(2) % 0=n,B0 510 e, SIBEE grad f(zo,y,) KIH IR B, K f(z,y)
B B R, IR HCEE X AN JF 1 (9 05 [ 5 0% B 5 /ME B

af
al

= - |grad f(zo,y0)|.

(x93

(3) ¥ 0=%,El17‘iﬁﬂ e, SHRHE grad f(x,,y,) B RIEZR, B AEL

ZHE, W

9f

37 = |grad f(z,,y,)|cos §=0.

(age39)
RAVY, — MY TR 2= f(z,y) EILA ERR—AHE, XHE
BFHE z2=c (c BEBOFTBBHME L HHRR
z=f(z,y),
z=c.
XEME L F£20y B EMBER—FTEMLL (B 9-10),EE 20y FEH
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HALRRERPHIEN
f(z,y)=c.

XFHE L EW—R,CARYNBHEBR o FURMNFFEiL L
HEBH z= f(z,y) WEHELZ.
B foof, ARARAT  MHEL f(z,y)=c EE—RPo(z0,3) 2 H—1

BAEAERN .

i FN/fi(xovyo)+fi(Io’D’o)

- Vf(xo 1y0)
|szl'o oyojl '

XRABRE f(z,y)E—R(ze,3)
BBV (2o, v )W H BRASHESE 71
Fzoy)= cHEX KM EL T n,
BOBE BRIV £ (20, y0) | AR 3R

N RMEn SR, TR

(.f.t(xﬂ ’yo)’fy(xﬂ vyo))

Vf(-ro’yo)=;£"-
FES R ERE ST LI
W E S TR, & B B 9-10
flz,y,z) BEEBEXER G HRAF—

M ELRBIPE, N FE—K Po(x0,50,20) €EG,MATH— M &
fx(-l‘o,yoyzo)i’*‘f(Io’ynazo)j'*'f(Ioryo’zo)k
XEBHFNEBH f(z,5,2)FER Po(z0,50,20) BB, W EITHE grad f (=,

yo’zo)ﬁvf(xmyoozo) Bp
grad f(xq,¥0,20)
=Vf(xo,30,20)
=fx(‘z0’y0’20)i+f(’rO’yﬂ’zO)j+f(‘z0’y0’zo)k

BBV =it oLk B (SEMERBART RNt T, 5= 3L
af afk

%ﬂﬁ_m&&mﬁ%ﬁ'zé%fummﬁﬁm,EJT:&& flz,y,z)E—K
MBEVBRERE—IER, ENFENRER f(z,y,2)EX AN TR SHBE
BAENTE, ENERETHFASRNRKME.

SRR A5 33k il
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f(x,y,z)=c
FRB f(x,y,z) NEEEHMBS, WATBEE f(z,y, 2)FE—H (20,505 20)

BBRBEV £( 201 30, 2) T VMR BT f(2,5,2) = c EEAMERHT M n,
TR HE U1V £ (2o, 30 20) | IR ORI AR T 007 11 BT

ty
® e f2:9)= o
R %z —(xzixy )2’%= " (z iyy )’
BT LA grad — iyz = - (x;a_xyz)zi— = +yy2)2j.

Bla B f(x,5)= 2245, P(LD)R

(1) f(z,y)TE Py ALHEMBRE T AR f(x,y) BX A F 18 F 7S
;
(2) f(x,y)TE Py WL BREFTEUR f(x,y) XN H KK HF
¥
(3) flx,y)TE Py WAL R AT HIH M.
B (1) f(z,y)E P, WBVFQL, D BT R INE R,

VALD =(zi+y)|an=i+]j,
I SR J7 19 AT LK
p= A1) 1. 1,
VLD B 77
AR i
o o = 19A D =2,
(2) flx,y)TE Py b5 - VF(1, 1) BT a1 A0 e b, X 7 1) BT B A
n,=~n=—%i~éj,
R &)
2| =~ 19001 = 2
(3) flx,y)EE P, RIEBETFVSQ, DM B MELERET , X HE
no=-Li+Ll; &% m,=Li-Lj
o2 V2 V2 2
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Bls ¥ f(z,y,z)=z"—ay' —2z,P,(1,1,0). 18 f(x,y,z)TE P, &L ¥H
L0 B BRAR XA T EELRREL DT
B Vf=fitfi+fk=0Bz"-y")i-2zyj -k,
VF(1,1,0)=2i-2j- k.
flz,y,2)FE Py AWV F(1,1,0) 7 R MBHR - VF(1,1,0) 875 1
WA B R, 76X B AN 1] B9 AR fh 3R 4y I
IVF(1,1,0)l =22+ (-2)* + 1=3,
-|Vf(1,1,0)| = -3.
Ble SRENE 2°+y° +2=9FEM Py (1,2,4) I LEMELR S R.
B | f(x,y,2)=2"+y +: ABESSHEMNXRTA,BE
Vflp, = Qi+ 255 + k)20 =20 +4j + k

K mESEE f(x:y,z)=9 &R P, LKL M, Bk FEHELRE
2(x-1)+4(y—-2)+(z—-4)=0,

Ap 2xt4y+ =14,

HEE P, LHEKRFTBE
r=1+2t,y=2+4t,z=4+¢.

THERMNEGABNABEGS HEGHHEE.

MR FEERE G ARE—A M, BE—IHREMREE (M), NFKRE
RXEHER G R T - EES(PINMBES FEHE). — M BEHTH
—PMEERE F(M)RBE MREAMENMNHRE—IREF(M), MKE
XEERE G WRET — 1 REG (RN G EEGE). — 4 m BT H—
MERERE F(M)XRBEE, M

F(M)=P(M)i+ Q(M)j+R(M)k,
Ko P(M),Q(M),RIMRA M B ESK.

ERRG F(M)REANHERE F(M)KBE, WK f(M)RREY
F(M)K—NERELHFRES F(M)AHG. st 5, AR & £(M)
FEERKEG grad f(M)BR—A335 BERER,AFE -1 NEHHFFA—-EHE
#25 , BAEARA—ERFENTHE BB

Bl 7 ﬁf*ﬁﬂ%%ﬂf?iﬂ‘]ﬁﬁ%,ﬁ*ﬁ'ﬁ m>0,r=v x>+ 3" + 2

HAER O 5R_M(x,y,z)EHEER.
d (m\__mdr_ _mx
% ()

z\r )T T T
= d{m\_ _my d{({m\_ _mz
R (7))
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M
grad —7;’5= —fnz—(—';i+%j+—f—k).
WA e, Fm-5OM FIJ7 I B 24 1 £, )
e, =Zi+ Lj+ 2y,
r r r
5]
grad L:—= —in:-e,.

EABRENF EARBR, ATFRA O WHEED » HERAXMALTFRM
TARR 1 B AKE . X5 /N SFER N EEARBRIEL M5 E

fIRIBE RS 7 LR b 351 0 B0 0 e A M 1 AR B S 35 T B 3445 B
BB grad ZHRHFI NG MBRZHATIAY.

3 &8 9-7

LOREH z=2"+ 5" ERA,2D)AFEARA,2D)BRQ,2+3)WFTEMT NS
2. REHM z=In(x+ y)ERYR ' =42 LHA,2)4 WHEXRDREZSLRE 2
¥ IE 8 B Y1 % O 1 B0 O 1) R A

_ ¥ a

3. *ﬁ&z—l—(?+y)ﬂix’—i( >
977 1 53 .

4. R u=xy"+ 2 ~zyz ERL1,2) W H AR a=%.ﬁ=%,7=—g—ﬂ‘l7‘iﬁ]

K77 ) 5 3.

5. REE u=zyz RS, 1,2) WA AR(5,1,2) B £(9,4,14) 7 MBI JO7 15 34K

6. REF u=2"+y"+22 EMR z=¢,y=1¢",2=¢ LR 1,4, BHREZAR
ML EH B (T ¢ B KRIT )7 . ‘

7. REH u=x+y+z TR+ + 22 =1 LB (20, y0, 20 ) 2b, B EREFE B A B SF
R EBE S,

8. # f(x,y,z)=x"+2y" +32  + 2y +3x-2y-62,K

grad £(0,0,0) 5% grad f(1,1,1).

9. BB ul(x,y.2) vz, y,2) IENMRTYIMAEELEL EHN:

(1) V(eu)=cVu (P c HEE);

(2) V(utv)=VutVu;

(3) V(uv)=vVu+ uVu;
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(4)V(_:_)='vVu—uV'v‘

v
10. REW u=ay’ 2 ERAP, (1, - 1,2)REHBRO T B, FREXANTRATHS
.

B\W ZITRR AR AE K&K %k

—. STEYHREREXE. &NME

IR R, SR B & T RS Bl IR AME I AR . 5 — 5T R B0
i, BTRBBAME /M SR AE B MEEENBER, B RIIUZT
BB 30 ), S5 35445 28 T R 4 AR £ R
EY GEM z=f(z,y)HENEESR D,Py(z0,5,)% D HAA. BHEE
P, MEA4B8E U(P,)CD, 8% Fi%SHASTF P, HEMK(z,y) B8
f(z,y)<flxq,30) |
MBREH f(z, ) ER (20, y) ABRKE f(z0,50), Rz, 3 ) RAEY
flz,y) BXER; BN FESHART P, WETA(2,y) . BE
flz,3)> f(zo,30)
MIFRE S £z, y) TR (200 30) ERME £ (20, 30), B (20, y0) A B
£z, y) BB MMER . RA M SRAMEGRR N R0 58 & M RB R AR AR
A
Bl1 B ==32"+4y" FEA(0,0) A B/ME. B N3 F K (0,0) HI4E—
$BI P 5T (0,0) B9 5 , BBEAR N IE, TZE K (0,0) AL B0 R H'E. ML E
BXEBAN,EBNE0,0,0)RFOH EMHEMBYE «=32°+45° WHA.

Bl2 B¥ z=-Vz'+y HERO0,0)MHRKAME. BHERO,0)LEHK
E4%, X F R (0,0) KAE— BRI R T (0,0) B =, BHEH AR . £(0,0,0)

RATF 20y FETHWETz= -V 2 + y WA

B3 ¥ z=xy 7EA(0,0) AbBER B4R KM o R BUAS 4R/IME . B R 7E A
(0,0)4b B BB ¥ J R, THZEAL(0,0) R — 4B IRM, RE R BE R EM A, t
HERBE N R,

MERFoRRBAREES, THS 8 » THEE. & 2 TTEK w=F(P)
IsE XIRHK D, P, h D WP AR. EFE P, RS U(P,)CD, #183%48
BART P, WIEM A P, 8B4
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S(PY< f(Py) (B f(P)>f(Py)),

TAFRE fF(P)ER P, ARAME(EE/NME) S(P,).

TR AR AR IR B, — B TT AR R S BOR Y. THR AN E B REXT
X B RS .

EE1(DERE) BEH z=/(2,9)ER(z,3) RARSYE BER
(zo,yy ) EBRE,NAE

fe(z4,0)=0, f,(x4,3)=0.

E AP z=f(z2, ) ER (2o, 3 EERKRME KB REREXL, ER

(z0, 30 ) IFEBHART (20,5 )R (2, y) BEEAER
fx,3)<f(zg,3).
Fegpot , EXPHAM y=y, M 2 #x, WA, BMEEGAER
f(x,y0)<f(z0,3)-
XBRA—TCERE (2,37 ==z, LIBHBKME, BT LA
Se(zo,30) =0.
28 {pd b, BT HiE
fy(l‘o »¥0) =0.

MILFA LB X MREE 2= (2, y) TER (x4, 30, 20) L HF@E, W)

]
2= 2g= fo(xg,30)(x—x0) + f,(x6,30)(y— 30)

BAFATF 20y LIRE B FH 2 — 2, =0.

R AT HES , MR =B u=f(z,y,2) TR (20, 50,2, ) BB R,
WEER(x,y0,20) RRREHLEFRMGH

f,(xu,yo,.za)=0,f’(.zo,yo,zo)=0,f,(xo,yu,zo)=0.

iR —JoeR s, LERREEE . (2,y)=0,f,(x,y) =0 R8BS BILH R (20, 50)
AR z= f(z,y) WER AEHE 1758, BH RS K &R AORELLE
RS BREHERA—ERRMES, AW, K(0,00Z2EH z=zy HEL,E
RBEZ A TRE.

EBHAS—-THARTEBREALAR? TENEEEZ TXAME.

BE2(FAGFH) BB z= (2, ) ER (2o, y IR BHAZELZBRF
—BBRMEEBRE X [ (20,5)=0,£,(x0,5)=0,%

fulzys30)=A,f(20,3) =B, f,(x0,3)=C,

W f(x,y)E(xe, ) CRERBRENFHOT:

(1) AC-B*>0HAFRME.BLY AOHBERAE. Y A>0BEHEMN
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fH;

(2) AC-B*<0 mfigHE;

(3) AC-B’=0 R RE, LT EEFRE, ETFTHEITL.

XNEERENEC. FIHER 1.2, RIVBAEBE N ELEBIEWER
z=f(z,y) REHRESRIOT : ' ‘

B—% MmyBR4A

f(z,y)=0, f,(z,y)=0,

RAG— VL%, BIR RS — VI3 R

B MNTFE—-THA(z, ), RUZHRHFBWE A BRMC.

=4 FHAC-B HAFS HEH2HERHAE (2, ) RAER
fH BB KEE R R /ME.

B4 REH f(x,y)=2° -y +32°+3y° -9 WIR(E.

B’ kmiBE4A

folx,y)=32"+6x-9=0,
{f,«(rsy)= -3y'+6y=0,

RIBHAR(1,0).(1,2).(-3,0).(-3,2).

B3R m S

folx,y)=6x+6, folz,¥)=0, Spulz,3)=—-6y+6.

FEA(L,004,AC-B*=12:6>0,X A>0, BT LA EREAE(1,0) b A /ME
£(1,0)= -5; |

FEA(1,2)4,AC-B*=12:(-6)<0,B A f(1,2) REARM;

EA(-3,00k,AC- B = —12:6<0,BFlA f(—3,0) A R24RAME;

EA(-3,2)4,AC-B*=-12:(-6)>0,X A<O0,FiLARRETE(-3,2)
RE/RKME £(-3,2)=31.

VHE R B AR (B R R, 0 2R R ST T MR B AR ARS8, Wk e
L A4, AR 8 R BE7EBE AL RIS . AATH , AN R S B AR A B I R R 2E

FEQYURFRER,BOTRERES. FIMER 2 P, B 2= -V 2"+’
FER(0,0) b B S AT, (B E BB AE R (0,0) b H R AWM AKME. Bk, %
S8R B AR B BT, BR T IR R B BE A MR AR RAFERN AL B4
X 33 B A A B X4 5 IR

5— 0 R EARIS AL, BATAT LA o8 55000 AR 16 SR B 45 A9 5 KB B /MEL
EHE—FPFEREE R f(2, ) EERARE D EFEL W f(x,y)ED E

© EWRBILWVHE_H.
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W0 5E BB IR 5 K AEL AN B /IME . X AP R BB B K E B/ ME R S BE T HE#E D
MIRER, AT HEZE D BL R b RAVBUE , R¥7E D %L 72 D WA ER
AHRANE A, XN MR EHE D P EBAE B R E (B/ME), XA Bk fE
(B/ME) BB R R K ER/ME) . B, £ ERBEET , R B KREM
B/MER— BT ER KR f(x,9)E D ARFTEERLHRBIERED #
HH ERRAENS/MIME R, KRR BRBKE, B/ B2/
fH . ERXFBOE, B TERY f(z,y)E D KAR LB KEME/AME, BT A
EMYE R EEF BB M EEREES, mRRE R EOER, REER S (z,y)
MBKE (B/ME)—EFE D WNHEUE  MERE D ARA—ITERRAT
DHERERALHEEERRER f(z,y)%E D ERRKEG/ME).

Bls K ERGBRBB—TEBRY 2’ RWAZKIEKE ALK K.
R A BB R R R, A BB R '

B OBUKBHKHN z m, BN y m,mm%mwj—y m. 7K 8 B PR 0
#
By A=2(xy+%+%) (£>0,5>0).

ARMEERA=A(z,y)R = My W _TRE, XML BREE, TEHREX
REBBR/MIHR(z,y).

S A,=2(y—;27)=0,
A,=2(I‘§27)=0.

X TRA, B
.r=«3/_2-, y=~3/§.

BESETH, KEFAANERYR/ M —SFE, HEFRKE D=
{(z,9)|2>0,y>0 HES. REHE D AREM—HE A2, V2), Bk

WiEM £ =2,y =v20t,A B B/ME. IR, YKBHENZ m A2 m,
E%J%/—E=3§m B, 7K 8l B S
WA FEATEH, KB —F R R, s F kg RER B/,
Bl6 BH—RN24 cm KT BER, BEHAFTERBR—KEHSE
BATE t 7K K . 15 /8 BE 3T ¥ A BB £ 7 T O TR K7
B OWFREAARN z cm, AN « (B9-11), FARKVEENTIE
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i

|<—z4——»|

Ho-11

KH24-2z, FIR¥ER 2422+ 22008 a, B R xsin a, B LA E AR
A=—;—(24—2x+2xcos «+24—22) zsin a,
Bp A =24zsin a —2x’sin a + z’sin a cos a

(0<x<12,0<a<—g-).

AREEEN A=A(x,a), X502 EHHReEE, T HER 65X ok B G & KE KNS
(z,a).

2
A, =24sin a —4zsin a +2xsin acos a =0,
{A, =24xcos @ —2z° cos a + x*(cos’ a —sin’a) =0.
B F sin e #0.270, LR T RATLH
{12—2x+x cos a=0,

24cos a —2x cos a + x(cos’a = sin’a) =0.

BXTERMA,. B

REEETANTEANBEKE—-EFE.HFHE D=1(x,0)|0<z<
12,o<a<—2"—!|ﬂiw§.iﬁﬂﬁﬁ1§ﬁl a=§nm@wa‘u: a=60",x =8 cm Bt

RIREEDN. XEBE D ARA— T HA, BB E, Y =8 cm,a =60°
B R RE T ET A E R & K.

=, KRUBE nsReBREE
L BT IS AR {E R, X T R 300 B AR B, bR T R FE B B A e S A L

b, I T A AR, BT LAF BHR AR A X R BAE B L BRI &8 B %
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R A EEEARIMKAMRERS. Giin, REFBEN . MERIBAH
KA GHERRE. BRI =ZBOEKERD 2, y, 2, WER V=xzy: XEHBE
REORN O FUBAEER ©,y,z BOFWERHMEM 2(zy + yz + 22)=a"
XA B 28 B A M R R AR R R AR A . X TR B L FREIAR, v LA &4
WAEA A TR HRAE  REFI RS — B Eme . i kR R &, 7] &
2yt yztaz)=a’ W z Bz, y WEH
_a*-2zy

z—m.

BiBERA V=xy: F, FEME#HIL IR

2
xyfa —2zxy
v 2( zty )

AR ARAE . 1 5 o R JA T8 A A AR B4 D T A AR AR BB 817
BERSHEET , HREBREMATREREHSZIHEMLE. AF —FHEE
FRFA R T, W AR D SEERBEB T AR ER R, X T HE

BB B B R B0OE.
BELKIREH
z=f(x,y) (1)
&
o(x,y)=0 (2)
TRARENLERME.
WRRE(DTE(xy, yo ) RBFR AR, A H EF
o(zq,y,)=0. (3)

BAMBEETE (20 30 ) IR BN f(2,9)5 o(z, ) AFEZEN—HRTE,
M o, (xe,3)70. HERRBHFECHTM, FRQHE—NTELHRTELS
R y=¢(z), BHAAQ)KX, FRBH—-ITH » HEHK

z= flz,¢(x)]. (4)
FREBE(IE(z, yo ) BEHROBME, WRRHEY FRE(4E 2 =2, BB
RAE . B —Ju AT 5 ok SOG4 1 Y 0 B SR FE

g—; . .—_f,(.to.yu)"'f,(x,,,yo)g—i . =0’ (5)
mEQARRBREARX A
ﬂl - _ ¢1(x07y0)
dr = q’ytxO'yoj‘

£ EXRAGIK,. B
)¢1(I0'y0) 0

fx(-rsto)_f,-(-l‘u'yo m= . (6)
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(3) . (6) PR B R (1) TR (2) TE(zo, 3, ) RIBIRMERI L ERAM.
N fy(-l'ovyo)_ _ MR R
*&7—5— A.Lﬁ)&%%ﬁfﬁt@iﬂa

?y Tos Yo

f;(Io’yo)+AS01(In,yo)=0,
{fy(xo,yu)‘hlqo,(xo,yu):O, (7
e(xy,y0)=0.
% 5| 32 5 Bh ek 5K
L(z,y)=f(z,y) +ip(zx,y),
MAER S, (D PATARRE
L. (x4,3)=0, L,(xq,30)=0.
B L(x,y) BB BRI, S8 A FRANEBIERTF.
B EiHe, RIBE TR,
NEBRAREE BEREY z=f(z,y)ERMFHe(z,y)=0 THAEE
BAE A, T LA SSYEDL AR B B eR 8
L(z,y)=f(z,y) +Ap(x,y),
HP A RBH KK 2 Sy - RFB . HEZIF . REE R Q)KL
b
fo(z,y)+2¢,(x,y)=0,
f,(z,y)+2¢,(z,y) =0, (8)
o(z,y)=0.
HMXTBARE 2,y B2, XHEBRMN (2, y) MBEH f(z, y) EMMEH
p(x,y)=0 THTEERME . '
RERETTUE A AERZTFRHIMEES T —AHEE. fln, ERE
#
u=f(z,y,z,t)
7 i 44
o(z,y,2,t)=0, ¢(z,y,2z,t)=0 .(9)
T RO AR, 7T RASEAERIA% B H B3
L(z,y,z,t)=f(z,y,z,t) *dp(x,y,2,0) + pp(x,y,2,t),
HP A, p WHSH, RE-MRFBHEZI AT REF5O)FHHA TR
NERRKB,IEBHN(x,y, 2, )REREE f(z,y, 2z, ) EMMERGO)TH
] fBAR(E AR . '
ZF I 85 5€ BToR 43 B9 R R B AR 1B A, 78 35 B 1) B AP 7 4 W) ARBE a) B A 5
B 44 B 3F 1 52
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57 REEBN o M IEKXHKFEMER.
i OBKFENEREN .y, 2, NWEERREERMG .
o(x,y,2)=2xy+2yz+2zz~a*=0 (10)
T.oREH
V=1xyz (z>0,y>0,2>0)
B K E . YRR MG B B R 3K
L(z,y,z)=zyz+AQRxy+2yz +2xz - a’),
R z,y,z WRFE,HFEZ AT, 183
yz+22(y+2)=0,
xz+22(x+2)=0, (11)
zy+22(y+x)=0.

BEQ0)BKILK .
B z,y,z AFTEF, a1 TR
x_xtz y_xty
y ytz’ z xtz’
B L E ARG
I=y=z2.

KA 0)X, ER

T=y=z="Fa,

B E— T RE MR (LS. BB i R A B AT BB K — R 7E , BT LA B KR 7E

TR O (8 AL D AR U, IR o° MK 7 ok, L I %70
O TEH B R B RA AR v =100
B8 REE u=xyz FEHIMEM v
i1yl (450,5>0,2>0,0>0) (12)
xr ¥y z a
Tt
B RS A ER
L(I,y,z)=xyz+k(é+%+—i——%).
é\
L,=yz—£g-= ,
Ly=.rz—52-=0, . (13)
y
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L,=xy—£2—=0.

FEEIUELZATEBERWE—THRR=AER 2, y, 2 PEFEINIEEARE,
W& PR R R AR B AR, & T BRERNE —TEHEBRA xyz,
REHHBH=AFEL AWRMED, S

3xyz—/\(é+%+%)=0,
BA)RA LK, B

J,‘y2=§.

BHEENMERSIMRAW)PER BB x=y=2=3a. BB B K (3a,3a,
3a) REB u=zyz TEHRM(12) THE— AT BRI A . B KM (12) B %E A B R 3K
BE 2= 2(z2,y) AR EEEM « = 2y2(2,y) = F(x,y) BRAZTEE
WA TS A HIWT, TR A (3a,30,3a) REBE u = zyz &M (12) FHHRAD
HA. B, BIRA v = xyz EHM(12) TE A (3a,3a,3a) LR EBH/E
27a°.

THEHHRRBY XEFEPH— RN B,

EEFHEEHGIBRY AR ER . EFREE5HENBREEEE R
. REEFSENHEOR, A BERBERHE. XM BRFEAIBRENE. T
T ) BIERR HE B R E BRI B8 .

Blo REBIMI EF—GBRANAREN BEHRENNHEENER
p HERN » BRI WEFLATFFHERE HEBINEFRETHER.
RETHTU, HEE - SHENR ) ZRAFTEHXER:

z=Me™* . (M>0,a>0), (14)
HF M ATHBATERE, s ZRME R G, £ HITREXNE=H T W45
T EERAIMESE c FMTRE:
c=c¢,—klnzx (>0,2>1), (15)

H oy BRRAPF—EBUVBNHEE, b BIEREK.

R ERRAMG, M ERAIBEN p, A EBERT REBEXFIE?

B ORCRKBHMEN o BEBUNEND p, BAEFREN ¢, #
BER 2, M

u=(p—c)x.

FRREEAIRAMEGEE « = (p - c)x ZEH MM (14) ,(15)TF KR A R AF .

YEDIA% BA B of %

L(z,p,c)=(p-c)x+A(xz—Me ™)+ u(c—cy+kln z).
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&

L.=(p-c)+A+k %=0,

L,=z+2aMe * =0,

L =-z+u=0.
#4RA05), 8

c=co—k(In M—ap). (16)
B (1)K L, =0 % Aa= -1, BA=-- (17)
ML=0f z=pu,8 f=1. (18)

#(16).(17) .(18){XA L, =0,718
p—to+ k(In M—ap)-—i—+k=0.
h 18
o~ kln M+L -2
. a
p = T—ak
B g o [ B A B T IR AR R D SETETE BT RAX AN p" R B MAL IR 4% .
AERETHAERE L NMBRE o , BB NERERBRT .

3 & 9-8

L. BHEE f(x, ) ELO0,0)HRANMRAEL B

im f_’____‘__’_(.r,y) =1,
(=000 (x°+ y°)*

T 7F 3 7Y A 3% 301 o 1E 5 i R ( ).

(A) HO,0FE f(x,y) HBRER

(B) H(0,0)& f(x,y) B KMEA

(C) A (0,00 f(a,y) B AER

(D) MR FT 8 RAF T FW (0,00 BEH f(x, y) REKR

2. R flz,y)=4ax-y)—-z* -y HIBRME.

3. RE f(z,y)=(6x— 1" )4y - y* ) HIIR{E.

4, RBY f(x,y) =" (x+ 5" +2y) WA,

5. KRB z=ry EEEHMAEMS -+ y=1 TRBRKH.

6. ABlIZKA | —DHA=ZAMEF REBKARKNEA=ZAE.

7. BEE— T ARETER ORI GXE K, N EFKRORY, FAHEENER
HRRD.
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8. EVME 20y LR—K . HEH 2=0,y=0K 2 +2y-16=0 ZHLENEBEFHZH
HBA.

9. WRKHR 2p WEBLEE N —AEHR AR - B, mEEHLKERDS I,
7 T [ A Ak i R R S K 7

10. RABTHEN « WRAFARKGEBRBOK &,

1, WYH z2=2"+y WFW r+y+2z=1 WE—HE RXEHE LW ABIFEAWIES
BB K {E 5 R /ME.

12. BE—BAREAFRARR (2, y) |27 + ¥ <U ZBARBIMB, URESR (2,90
BE R

T=z'+2y" - z.

REZEERYBHASMBE R,

13. BRI 427 + 5" +4<U6 WEHBFYBHEARBRAKE, HETFHRZH,L
MR EERUBHER(z,y,2) LHBEE T=82"+4yz - 16z + 600, KF M F R I B M K.

BT ZmRBHRHAK

—. SR EHHRH LR

EEMBE=8F, RNECLANE . HEBY ()EETEH z, HEANTFRE(a,b)
NEAEB(n+ DM FE Y 2 £, ,0) AR, B TEN »« REHLR
f(x)= f(zg) + f(xg)(x—x9) +
f”(Io) f“)(xo)

R ) A A L L PP

f‘"”’( +0(x—x,)) e
‘f‘;ﬂ)! Lol (2 —2,)" 1 (0<6<1)

R MR — TR AR, RITTR 2 KB TR D FE B (),
ARERY 12—z, HH(z - z,)" BRI N FETEERBE, T RY
TERREIR R B 9, G ER 0 B 8 2 4 B 60 & U R A0 R ik
— A ASENE TR, AR R 2 KN K. 4 TS R BB,
2= flz, ) EA (20, yo MR- BRAEZAFEE (2 + DR RERRSHK,
(2o + hoyo + k) HEABRAE— 5, RATHE IR R B R £ (20 + ko3 + &)
MR R h=2- 20, k=y—yo B9 n WHTR, T i 1 57 7= 2k 18 22 12 24
o=V R T 0Bt 0" BB TS /N T MRPeK A el B , BB 40— 5T o BB
B 5 R B % T R B

EE 2= f(x,y)ER(x, ) NE—SHEATEATEE (2 + DB
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NIEZERBB, (zo+h,y +tR)AEBFEAE—K,UE
f($o+h’yo+k)

= Fz30) + (b o+ k5o (o) +

a

1 3 3 \? 1 a\
2—!(’1 z"'k-a—:;) f(Io,yn)+"'+‘n_!(h £+k a_y)f(xoryo)'l'

1 a ., 3\
z'mﬁ(hg’fk@) Flzo+0h, 3+ 0k) (0<6<1).
Heig g
(h%-‘-k%)f(l‘u’yo)ﬁﬁ\'hfx(xo,y0)+kfy(1;u,yo),
2
(h ;;+k %) F(x0s30) TR b fr (205 30) + 2hEf (xg,30) +

szyy(xo ' Yo ) s

2 3\ — N ~ppppmep_ O
(h£+k3;) S (or )BT 30 CORR" " 555 | o

i HFTHA-TERBRELFETIENR, RIOIFIARE
D(t)=flxy+ ht,y, +kt) (0<:<1).
B 0(0)=f(20,30),P(1)= flzo+ h,y, + k). H S )RNEX KRBT
HemywsRkFEN, T8
& (t)=hf.(xo+ht,yo + kt) + kf,(zo+ ht,y, + kt)

] a,
=(h 9-5+k @)f(xo+ht,yo+kt),
O (t)=h*f (xg+ht,y,+kt)+2hkf (zo+ht,y, + kt)+

k:f,(zo+ ht,y, + kt)

= hi+k—a—2f(x + ht,y, + kt)
Iz 3y, 0 Yo ’

atl an+1f
{(n+1) - p ppn+tl-p
O = 2y W G T |y g
d ]
‘("55*’65;
I —ERM A E S AR, 8

— , 1 17 . 1 n 1 n+l
d(1)=0(0)+ & (0)+2—!<p 0) + +n—!45‘ )(O)+(n—+T)_T¢( '(8),

atl
) £z + ht g+ kt).

(0<6<1).
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B 0(0)=f(29,90),P(1)= f(zo+h,y, + )R EERBH 0(2)HZ n S
WA =0 HE,UR " V() =0 HERALR, B
f(xa'*'hryo"'k)

2
=f(xo,yo)+(h %He %)f(ro,yo)’fil—!(h %He%) flzg, )+ +
a1k oz k55 )z + R, (1)
He
1 a . gy

R,=m(h§;+k$) fQxa+ Ok, 30+ ) (0<0<1). 2)
EHIEEE.

ARWBRAZTCEE f(x,y) A (xo,y,)Bn BIRBIARX, T R, %S5
KQQ)FHAREIH B,

HoEREMRBARTE, L()REM » Re B0 KRETRXE MRS
BH f(xo +h,yo + BB, BGRENIR, | BB, RIS (0 + 1) MR S B8
HE  HEMMBIETE A (20,5 ME—BHRABFBIR—ERH M. T
BOATEMBEMEHTR.

M . M afllkl eIV
< + atl - 77 e+l _+_)
RISyl + D™ = et (14 22
<TID e, 3

Hep o= T+ 4%,

B)XTH,REIR, | B o—~0 B L 0" WHTEITH /.

Yan=08t, AR(DRH

flxoth,yo+ k)= f(xg,sy) +hf (xg+Oh,y, +0k)+
kf(zg+0h,y,+0k). (4)

AX(OFRAI_JTTRBWAEEA A FEAK. B (4) XN HEBTREE:

MRRE f(z, ) R f.(2,9), f, (2, ) ER—-BEBARESETE,
MEE f(z,y) EREXBAI—FHE.

Bl1 REH f(z,y)=ln(1+z+y)ERO0NEHHFH AR,

® BA

fz(x,y)=fy(1,y)=ﬁ,

[0 ’%%=cos a,%=sin a, 0 cos a + sin a=ﬁsin(a+—:—)<q/§'.
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1

f.:t(‘r’y)=fxy(‘r’y)=f_yy(x'y)= _ms
Pf 2! -
axpays-p_(l_i_x_'_y)s (P—0,1,2,3),
Ff 3! :
axpaya-p_ (1+x+y)4 (P 0’1,2,3’4)9
B LA
2
(b 55+ & 55 0.0 =hL, (0,00 + £, (0,00 =k + &,
a 2
(h otk -3—5) £(0,0)= h*£..(0,0) + 2hkf,, (0,0) + &2 £, (0,0)
==(h+k)?,
(h E—,%;+ k %)3j'(0,0) =h*f,.(0,0) +3r*kf,,(0,0) + 30k £, (0,0) +
k* f,,(0,0)
=2(h+k).

X £(0,0)=0,3#¥% h=z,k=y KA, B=ZHEHLXER

ln(1+x+y)=x+y—-;—(x+y)2+%(x+y)3+R3.

K R, =4l![(h %Hz %)}((M,f}k)]h= .
—_1. (z+y) (0<6<1).

4 (1+ 6z + 6y)
=, BREFES A4 RIER

BRAERIERISS AV P EH 2.
ﬁ&ﬁ 2=f(x,y)E)§ Po(xu’yn)m%%ﬁ U,(Po)lj‘]ﬁﬁﬂﬁ—FﬁR

:-'Sﬁ\ﬁﬁﬁﬁﬁol fr(xo ,yo) =‘0’,]"_,,(-1(] ,yo)=0-
K- TR BEH AL, S TFE—(zo+ h,y, +R)E U, (P)E
Af =f(xg+h,yo+ k)= f(ze,3)-

= L LR fu oo+ 030+ O +20RE, (2o B R y0 + 01 +

B f,(xe+0h,y,+0k)] (0<6<1). (5)
(1) #& AC—- B*>0,8) |
f.r.r(Il) 'yo)fyy(-ro 9}’0) - [f:,y(-l'o 9yo)]2>0. (6)

B f(z,y) IZBRIFELE U (P,)NELE, AAEXC)TH, FEX P,
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BISBIR U, (P,)C U, (Py) BXHE— (2o + hyyo + k)€ Uy (P A
fn(xo*'Hh,yu+0k)fy,(xo+0h,yo+0k)* ‘
[fo(zo+ O h,y,+0R)]>0. (7)
HBERERL . f.(x,9), fo(z,3), f, (2, ) TER (2o + O, yo + ORI
BERIKIEH fuis foys fry- BUDRAE, Bz + by, + k) E Uy (P, £ B S,
BAETFEARNERES. FRORTER
= gL+ ) + B Ly = £3)1.
W pk RRBIBE 2o+ b,y + £)E U, (P W, EREH T ES A MR
EFUAfRFRAS £, AS. Xi f(z,y) WRHRRHRMESEMR .5
AFS,BEAS 5A RS FL % A>0H (20, y0) REDME, % A<0 B
Fag,30) JtR A
(2) % AC- B*<0,Bp
fee (202 30) 3, (205 30) [f,y(xo.yu)]2<0 (8)
FEMBAE fu (o, 30) = fiy (20, 30) =0, FRA (8) X AKX [, (24,3, )70.
MRS k=h Bk=-h, Wi (558
AP =R a0k 30+ 00) 4 2L, (2 6,130+ 6,1) ¢

fw(10+01h’yﬂ+b]h)]

2
Af=h7[fu(xo+ 2hsyo=0:h) =2f (2o + 020,50~ 0,h) +

f»(xo"'ezhvyu"azh)].
HeH0<6,,0,<1. % p—0 &5, L EBXFPHFHE S WK F A8 TRE
2fo(xo,30) B =2f,(x9,5)
MY » FAELEEN , WAFFESANEFHERA/FS Bk Af TRARR
FFSMMEL BT f(xo, 30 ) RRARIE.
FE £, (x0,30)H f,, (xo.yo)Tﬁﬂtﬁﬁmﬁﬁ, AYPBE £, (2o, y0)F
0.8 k=0, FRHG)RE

' Af———h Flze+ 0k, ).

HUELEH, Y A Eﬁ&ﬁglﬂ Af 5 f.(z6,5)A5.
ER TP _
= _fay(xo vyu)s"v szn(xﬂ vyo)sy (9)
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He s RRETRHEASEEFHE TR, Y| s | RSDE,AF 5 £ (20,5)
75 EQEJ: %E(S)iﬁﬂl’% h Bk ROXBENERA, B

Af _5 {[f.ry(xl)’yl])] fu(xo"'eh yo+0k)—

ZfQ(zo.yg)f,,(.zo,yo)f,y(xo+0h,y0+0k)+
[f,,(xo,yo)]zf”(xo+0h,yo+0k)!. (10)
TREBEFESANRTY s—0 i TRR
Fee (202 300 fue (203 50) 1y (291 30) = [ fiy (204 30) I
HARSR(8), L RIEFSAMERR, B sﬁﬁﬁﬁzm‘ (10) R A7 3 (A
W ANS fulzy,y) RS
ML B RIES: 78 (xo, o )R BT, AF TECF RS 8HE, Bk
F(zo, 30 ) RRARM.
(3) ZBEERK
flz,y)=2*+y" R glz,y)=z2"+y.
BESRIE, XA REHIL(0,0) B &, BLZE&A0,0)Ab#ME AC-B*=0.8
Fz, ) EHR0,0) A AME, T g(z,y)TEA0,0) b5 WA 1AL

"3 & 9-9

—_

CREY f(x,y)=22" —zy-y -6x-3y+SER(, -2)HBRHLRK.
CREBH f(x,y)=e {1+ ) ERO,0HN=ZMRHARX.

KB f(x,y)=sin xsin y E.ﬁ(%,%)ﬁ‘]:mﬁﬁl’éﬁ-

AR f(z,y)=2 BEREHAR T 1.1 HEE.
CRBE f(x,y)=e"TEH0,0)08 » rEHAR.

[ (8]

w

“wn

B BT %&

HEIRAE, #"#"fﬁﬁﬁﬁﬁﬁ"&ﬂ&@ﬂ*ﬂiﬁﬁ&ﬁ—@éﬁﬁﬁ F K
HEXBWNERABHERANEMURER. B EXHEBBANRBEKNEMRER
LB AX. 2RAXBIUE, AT UEEFRLBPHIRRANRLELRE,
BB MU TEHEIEMATBEAN—FBLERAXNITE.

Bl T WETI R BB R, RATBOX R B LB B3 — [ (s
R—/hed)  ME—RTDRKEE, BB —HAXBHENT
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RS i 0 1 2 3 4 5 6 7
B8] 2,/h 0 1 2 3 4 5 6 7
paf=N"y; 5 yi/mm| 27.0 | 26.8 | 26.5 | 26.3 | 26.1 | 25.7 | 25.3 | 24.8

RRE L AT RIEERSY y fi: ZEMSBRAR y= (). B, B —
MR ERBIEAABEAWRBER y=£(2).

B OHEERE (MR N, THETHRAE EEALRE R ¢
FREAER, y R AAAT bR B X EE B R, I 9 - 12 BTAR . B B AT
MBS, XL ENESRBEEF—&FEHE. TR BT hy= () BEY
M, 3%

f(t)=at+b,
Hei o Ml REERE.

B o b MAMHER? HEEY
B REBUXREN o Mo, BEMEL v=
at+b6 Z3B9-12 FIIIRHMER . EH .
TEBR B X R AT AR . B X e R Ak
RAER—KFEL L. Bk, RBER®E 25 .
BUXKERT o b, 18 f(e)=ar+ b 1o,
tity, oty M RBEEEREE o, 20 1 2 3 4 56 7 8 7
Yirdas sy, HEHEN, REEMRE

yi— f(8) (i=0,1,2,,7) M 9-12
RN IRAMFED X —ERB? BB REMERELF

Z [yi —f(ti)]
RAEFIEENMRETRRDR? A8, BAREEFES L, ERMeT, AT REE M
#&iﬁ.ﬁTﬁﬁiXﬁ‘Iﬁ% Tﬁﬁ%ﬁlfﬁﬁ{ﬁﬁiﬂ RE

Z |y = fC2) | = Z Ly = Cat, +b)]

RN, ﬁ_luﬁﬁﬁ/\{ﬁ%ﬂ‘ﬂﬁxﬂﬁ%ﬁ{ﬁd\ BEEXANTXFPRELNEITS, A
EFH#H—FITIe. B TFEMERHOFFBEERRT, BT L% E R
Ba.b, &

M= Z [_y,-‘—(at,-'!'b)]2

B/ SR ARAIE B AR 22 0 4 X AR AR /N . 5 R AR 84 22 BRSO 0 R B8/ B9 SR 44 R
HERE o b BT EMMB/N R XFHFEHE a6 BI7HERERFTRA
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.

RERIMEHR 2B AKX y=ar + b P,a Mo FEMHAKMER,TUSE
BE M ABAN MRIE M BRS B R q o AXF R E 2R, A8 4 F R T
PG ARBHE M =M(a, b)) WL SLBEBNMEL. i EATPHITETH,
LR BT LGE S R TR A

{M,(a,b)=0,

M,(a,b)=0
Wi SRR ue, B4
' %:—ZZ[yi—(at,-'fb)]ti =0,
71‘4=—2§[y ~(at; +6)]1=0;
piN:l

_

{Z tu’[yi _(ati + b)]':O’

i={

> [y = (at; +5)]=0.

i=0

HIESHETRGBBAN SHERTL o o SR K, £
{azt +bZt =S i,

i=0

a Zt~+86= Zyv.
?Eﬂﬂ.ﬂiﬁﬁrﬁzz , Et ,}:,y &Zyt

i=0

(1)

t; 5 y yiti
0 0 27.0 0
1 1 26.8 26.8
2 4 26.5 53.0
3 9 26.3 78.9
4 16 26.1 '104.4
5 25 25.7 128.5
6 36 25.3 151.8
7 49 24.8 173.6
P 28 140 208.5 ‘ 717.0
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RAFTBA(),BE
{140a +286=717,
28a +8b =208.5.

B FTBRA, B8 a=-0.3036,6=27.125. XEFEBIAFTREE AN
y=f(t)=-0.303 6 +27.125. (2)
HQ)AFHMERE f(¢) 5L 5 F—EMRE. AFIRLEWNT -

t; 0 1 2 3 4 S 6 7
LWE

27.0 26.8 26.5 26.3 26.1 25.7 25.3 24.8
y:/mm
Hi8H

27.125 | 26.821 | 26.518 | 26.214 | 25.911 | 25.607 | 25.303 {25.000
S(¢.)/mm
% | -0.125|-0.021| -0.018| 0.086 | 0.189 | 0.093 | -0.003 |-0.200

1R HF 77 F M =0.108 165, EHF IRV M =0.329. v MFR R 7 i
ZEMAME—EBRE ERBT H LB 3R IE 13235 FOR 8 #5056 R w0 Ul
BEREFE.

O P ELREEM R R T - RELR. EXFHET, TR
A RPKFR R R IBN, N RIEAT ARG - ZT—R TR, T
BT 2R —EELFRAE, 2B A XK REARR LR, BT URKREE
o IR L BB B R B RATE . BRI T F -

B2 FEBRIER BT RONE BN, 82 T HIE .

i 1 2 3 4 5 6 7 8
T 3 6 9 12 15 18 21 24
Yi 57.6 41.9 31.0 22.7 16.6 12.2 8.9 6.5

Heh ¢ REALRFREROEE, y RRZ c REYHR . RRE LR EE
EHBBAR y=f(1).

B omERMEENEENE, y= (MBI ERY:y = ke , B £
Mom B4 EEH. XXM, ERBIEX NG, WM, 7E y=ke™ HFHER
H A, 8

lg y=(m-lge)r+ligk.
it mlgeBl0.434 3m=a,lg k=5, ERATE R
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lg y=art+b,
FRIgy SR WEERE. L, BERPENFRE (. 9) (i=1,2,,8)FF
Xt JOF B A A EE e X B AR AR AR b (X B AR & R TR BE S
LB A LIRS L& SR M B F RN, BRI X
REESRBIFARIER), B 9-13 Fin. ABE LES , X&ESMELEREE
F—HELK,XRH y= F()BEZAT AN RIEHE S
bq

80
60

40
20 N

1

H RO

Bmo-13

THERRKEN £ 5m KA.
B F lg y=ar+b,
BrUATr 45 BB 1 it Bk BA
8 8 8
aX Tith D n= 2> nlg v,

i=1

. : (3)
a Z 7, +8b= Zlgy,v
i=] i=1
M, 18 a,b BAEHK.
8 8 8 8
TEELRRITE D 0, D00 D gy B D, nlg v

=1 =1 =1 i=1
T T ¥ ig v: g ¥
3 9 57.6 1.760 4 5.281 2
6 36 41.9 1.6222 9.733 2
9 81 31.0 1.491 4 13.422 6
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gk

7 i » Ig ¥ lg ¥
12 144 22.7 1.356 0 - 16.272 0
15 225 16.6 1.220 1 18.301 5
18 324 12.2 1.086 4 19.555 2
21 441 8.9 0.949 4 19.937 4
24 576 6.5 0.8129 19.509 6
= 108 1 836 10.298 8 122.012 7

HEMRAFBAG) (KPR lg 5 = 10.3, > 0l v = 122),78
{1 836a + 1086 = 122,
108a +8b=10.3.

fRx mRe,
{a=0.434 3m = -0.045,
b=lg k£=1.896 4,
57 A m=—-0.103 6,k =78.78.
HIL TR 2B AR

y=78.786-0.1036f.
3 & 9-10

1. AMAEHNEHRBESL(B)N p, KBBBE(C)N 0, HERMA » 50 HEE
mMF:

p1(%)
6/ c 181 197 235 270 283 292

36.9 46.7 63.7 77.8 84.0 87.5

RABDZREBII 05 p ZEAWMRBAK0=ap+b.
2. BR—HERBEH(x,,9).(x2,32) 0 (2,,3,) RERELRAAL
y=azr’+br+tc.

HRERP -_REET a b.c NHERH=T—KHEBA.
Jé\ > 7@ j-L

L E“RA" CLBEMAILE ZEPER T ERNHATAZRA:
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(1) Az, )EE(x, )T HWFR f(z,y)EE ﬁﬁﬁﬂ‘l &M f(z,y)ER

(z 9)EGER f(x,y)TEFK A TR Py
(2) == flz, ) HEA(x, ) B BHGE RS SR f(x )RR R %
B 2= £z, 9)ER (x,y) AT B4R BBEE X ﬁm%c"*& ZH AR &k

(3) z= f(x,y)W-ﬁ%&ﬁ&ﬁ&ﬁ(r-y)#&‘ﬂﬁﬁ% f(z, ) ER RN

it
(4) B 2= f(x,y) OB an‘EAﬁf'Fﬁuay aya L XD NELERXFASZ
RS RSHED AMEHN .

2. EBTREPLEHEIERL PP ERBOSALR: N
BEE f(r,y) A 0,0) WESRMAEEL B £.(0,00=3,£(0,00=-1, %

(A) dzl(o.o) =3dx -dy
(B) #him z=f(r,y)E}i(0.0,‘f(0,0))B‘J—-¢EI’ﬂﬂ)‘:l(:’». -1,1)

(C>M f(I'y)’I'E.-.é‘t(O,O,f(O,O‘))E‘J—-’i‘tUr‘ﬂﬂ’ﬁJ(l,0,3)
=f(r,y), v
. #E(0,0,£(0,0) l— 1B (3,0,1)
— 2 .
3. smﬁfu.w:——,——,-vff._-‘“mﬁwﬁ,#m lim  flx.y).
ln(l " =y) (o= (4.0
4. ﬁE@ﬂﬁlﬁ (. vl)n}u 0x Kﬁﬁ
5. 8
1——,” Ly, 2 + 57 0,
flx,y)= { =
0,  +y =0.

R L2, NE f,(z.y).
6. RTF REH — B R
1) z=In(z + y*)s (2) z=2".
7. REHK z=;%,§ r=2,y=1,Ar=0.01,Ay=0.03 Bf LR FH LB
‘8. &
x y: 2 2
f(.r,y)‘{(x!'*'y!)m”x + y° 70,

0, ' 2+ ¥yt =0.
HEH : f(x, y)TEA (0,0 2b EELE AR S WATE, BATTHS.

9. Bu= T 2= 9(),y= p(OBRAMER RS
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10. & 2= f(u,v,w) REEZERIBE, W
u=7“§,v=§’5,w=$‘7)’
z 3z 9 P '
#3222

T T RERE DY TP TRV S

12. # r=e"cos v,y=e“sinv,z= uvﬁ*g—;fﬂg—;

13. RBIEL z=acos G,y% asin §,z= b0 Eﬁ(a ,D.O)ﬂ:ﬁ‘]ﬂ]%&&q"‘mﬁﬁ.

14. EME z=zy ER—A ERALREREEFFEE 2 +3y+2+9=0, FFHX
ELMHR.

15. & e, = (cos 0,sin 0) , 5K B

flz,y)=2'—zy+y

ES(LDEFE I HFTEIE,FAIHAEM 0, FXIHEF(OBKRME, Q)R/NME,(3)%F
Fo.

16. KBS u=2+y + 2 Eiﬁﬁiﬁf;+%;+§;=l & Mo(z0r 30,20 )AL A6 2R
F N S
7. RFEE + 2+ 5= L MEEE 2+ 37 =1 BERE S 20y FHERBENE.

w.E%—ﬁﬁmﬁﬁﬂm§+§+§:rmm#@hﬁmwvmszmﬁmmﬁ&

Y T T A B R BB SR X W DK, 36 R M B /MR B

19. R REFH—FHERRRERATHHEY, SN0 p, B p, HERSEH
g, Mg, TRAEHHH '

q,=24-0.2p,, ¢, =10-0.05p,,

SBREEREH E
C=35+40(q, +q,).
RE: T RNEAHER TGOS, BELRGAAMNERK? BXAARIZLS?

20. BAE—/MU,REMEEFREMFEE N 0y L45H, RERFSHAREHR D=
[z )| 2* + 3y = zy<T5} /MUMIBE RN h= f(x,y)=75-2" - y* + 1.

(1) & M(x9,9)ED, A f(z, ) EZRBFELA AT ANTEASFEMRK? Fick
HERBOBKEN g(z0,50) , REH g (0,50 HIFRER;

) A AL REBAES, AHBTEEURE - FLEERRKOSENBEEN
ES URRE.BEEDMARRL +y* —2zy=75 LRHU Q)P g(a,y)BBB KRB A.
RuEgARANLE.
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gt+E E R o

EEMT-HEEZTRAFIFENAR E—LREBRIEFRINAIE, &
FASN RJE Fih 5B T 3K A0 0 s AR R SRR AR PR B B T B SCE IR K
&mmigm&ﬁmﬁm@ﬁﬂiﬂﬁM%ﬂﬁ&ﬂﬁﬁﬁ%%¢$ﬁ%
HBEFS (RE= ERGMZEFH MBS T RERUREN— &N .

%'—‘:’ﬁ —E*ﬂﬁmmlu\ kj"l&kﬁ

—, ZEfoHES

1. HTAEEKER

WAk, EMER 20y BLOARRDO, EHMERMU D HH Rl
HERTBRFAT - R, ENTREME 2= f(z,y), X8 f(z,y)=0H
7E D EiE4E (B 10 - 1). 3 Rz pkm Sl DURE 4. SR 7E
ﬁmxﬁmmn%x#ﬁﬁrﬁmmﬁwmwﬁ

T A, - U e 0 G R R 0, 0 R
BAR L

KR =% < RER
FEXMITE. T M TG, 448 (2, y)EXSE D L
BN, B f(z, ) RIER BAHEHGERABEES
AR E LA B R EIZE S H ok dh i s
T T B A IR0 B, RS AR B , R BB BT SR R I AR e A R
WAk EA RS m10-1

B, A— S ML RIE D 48 AN RIR

‘ ‘ Aa, Aoz, ,Aa,.

A3 BB 2B K A R R NS M RR T T - S E , X A

O HMERR,EFUFHRENRAFN BESFEAXRMSAAXREST RN, B FEAR
BAARER, 2 6 A ERH H Rk

» 132 -
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FEERRE. IR f(z,y)7 D HETHIXH ERIER, MAEHATYX
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HR(ZERSMPERERE) REH f(z,y)EARE D LEL,c D
WER,MWED LELFE—R(E, 1), ER
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*%ER(E10-4), HPEH ¢, (2) 0, () EXM[a,b] EHELE.

y=p,(x)
y y

y=p,(x)
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G = MR BRaBH gk

pz(x)
J dxj f(x,y)dy.
B, $ (1) hE R
Jlf(x,y)da—j dxj F(x.9)dy, (1)

X RAE BRI LT vy BX 2 KB AK. |
T LR, RIVBRE f(2,y)20,BE6E EAR (1) KRR Z K
14-BR & .
R, MERPRE D TURAFRER
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Bh Y BRE. MAARDN, RARRSHHE X BRE, X BRRD KA
B:%5 D NBATTFy MWERSD WARHEXAEFRATALARQ)
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WMELSD WAREXALTHA. MERSXE D mE 10 -7 8,4
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B OREAFEANREEMTRS A

22+ y'=R* R 2*+*=R%.
FIRISLARX T RIRTEAX R, AEEHEES —H B4 (E 10 - 16(a))
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Jlf(x,y)dxdy=ﬂf(pcos 6, psin 0)pdpdd. (4)

ERRE_ERINEENEALIFEHRABRLITHERAK, EKP pdpdd HE
BARRTHEEILE.

AXNWEYH  BR_EFLSFPHERNEA LI AT ALTR, RELH
BREBEHH .y 558 pcos 0. psin 0, #?ﬂﬁﬁﬂé%?*ﬂ@ﬁﬂmﬁ dxdy
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V=4Hv4az—rz—yzdxdy,

HPDIH¥EARMy=V2axr-2* BF x BIFTEBAOHA K. ERLERS, H X
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D ATRARSFR
0<<p<<2acos ¢ ,0<0<%
FRA. TR

V=4ﬂ¢4a’—p’pdpda 4j daJ " V3 = Fpde

-———-aJ (1-sin'0)do=2a ’(12‘--%)

‘=, CERS MRS

BB _ERINTRENEMLITTRAIBLIFHERAKX, EZ
HRABRTERN—MSREE. 28, RIVELE LR A M. BEREMA%
W (x,y) TR, XABRLIR(p, )RR, ENBEKXRN

x=pc‘os g, 6)
y=psin §.
R, HG)RXEROA (2, y) HE(p, ) FRERRA—-AFEH EME—
A ARRAARMRIRET . BE, RITRAD — MW AR LB R, ?E'.(6):'ct
ERRABEALTVFE o060 I HALRTE 20y W—F B, BIXF p00 ¥
HER—KRM (p,0), B Z#6),BH 0y FELH—KM(x,y). EWH
THEEREVENTTEN, XFERER—X—H (B RE——BS). TERER
AXMRAKITIE —ERS Tk —RIEE.
EE i f(z,y)E 0y FALMARED bEg Tk
Tiz=z(u,v),y=y(u,v) (N
B uOv THENHARED TH 20y FHEK D, BFR
(1) z(u,v),y(u,v)E D LAF—MEHBIE;
(2) # D' LR

I,y = RE 220,
(3) B T:D'~D R—3i—#,
n#
ﬂf(z,ymxdy j]f[x(u v)23(u, )11 (u,0) [ dudv. (8)
AR@FHZEBRHBETAR.

iE BREEEMNBRET,.Q)XWRH_ERIBEE. B TF_EHLS
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BB aEXx, BINOALT FLERMNELKFRSE D, F8BRE0S
BARAZWDMARES, KK /DMAXERBAIARKRE r HEFEARR. ER—
MAFEBBRMEFEARE, @RTSAN M'.(u,v),M'z(u+h,v),M'3(u+
hyoth),M (u,v+h), HBEHRI Ac’'=4* (B 10-24(a)). EFEHRX S
M' M M’ M’ BBH (1) =0y FHE L8 — A0 WAE M, M, M, M,,
BTSRRI E

Y Y

v+h

=
S g

o uuth u o x
(a) (b)

M10-24

M:z,=zx(u,v),y, =y(u,v);
My:z,=x(u+h,v)=x(u,v)+z,(u,v)h+o(h),
y2=y(u+h,v)=y(lu,v)+y,(u,v)h+o(h);
M:zs=x(u+h,v+h)=z(u,v)+z,(u,v)h+z,(u,0)h+o(R),
ys=yluth,vth)=y(u,0v)+y,(u,0)h+y,(u,v)h+o(h);
Myix,=x(u,v+h)=z(u,v)+z,(u,v)h+0o(h),
yi=y(u,v+h)=y(u;v) +y,(u,v)h+o0(h),
HEBN Ao (B 10-24(b)). 5T LUER, M WAE M, M, M, M, HERSH
BEHE MM, MM, (B A AELEE)NERY v >0 RHEENR T
/. Xl b EX SRR RAXTH, ER RO TLEFT /D, WA
L2 T LT X3 T LY TN T Y3 T Yas
Ty = X T T3= X3 Ye— V=¥~ Y2»
XFER, HAMAE M, M, M, M, B33 HKETTERERAES. Bilt, #F R
R TH /b, B MY MM, MM, ATEHTFITRAE, FRAENER A
ERIFTFAM MM, HEROPFE. RBEFBHTILA, AM, M, M, BERHH
G TFHFIR
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I, X, I3~ I

Y2 = )i Y3~ Y2

RIEXHE , B F

z,—x=x,(u,v)h+to(h),zs-z,=z,(u,v)h+0o(h),
yz"yn=yu(u»'v)h+0(h),y3‘yz'—’y,,(u,‘v)h'*o(h),
B EmmaaR 575

z,(u,v)h z,(u,v)h z,(u,v) z,(u,v)

2

y.(u,v) y,(u,v)

v (u,v)h  y,(u,v)h
R P BHHEED. FL

_ a(l‘,y) , ’ .
AO’— m Ao + O‘AG ) (h 0)
£ f(z,y)= flz(u,v),y(u,v) IR H 5 L X PR, S

(x,y)

f(x,y)Aa=f[.z(u,'v),y(u,'v)]'a(u 2 Ao’ +

flz(u,v),y(u,v)] 0(As").
EXXN—YI/NEFEHARBBRMHS >0 RBER, B TF LEXERE MM
HIRBAT, FRBAK(8). EHIELE.
XERMES MRETEK J(u,v) RE DRAMHIA L, B—KRML L

AE MERMR ERRNF RABRTAR ()L,
EEHHBREIR == pcos 6,y = psin 6 BIFHEL T, BT HK

o2 0z

j= dp df| |cosd —psinf|
dy dy sin @ pcos 8 ’
dp db

ENE p=0 &3F M EHRE D'RESHRA, BITAXNBRL. F
ﬂf(x,y)dxdy= ﬂf(pcos 8, psin ﬁ)pdpdé,

XE D'RDEHMALIRTEMe06 £ &XR K. 7 £ — B N BT iES 848 F 6
ARPHME DMARD YR XE D AreirErn , AEARS EREA
WMPEAREERHT.

7 HH e rdzdy, % D Rz ﬁfl\yr.’}ﬂlﬂlﬁiﬁ%x +y=2 FrE K

X 5.
~u _vt u

R é‘»\u=y—x,v=y+z,ﬂﬂx=v2 )
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fete z =202, y= 222 W 20y FE L WM EBD MEE w00 FH

2
3R X8 D anE 10 - 25 Fis .
y vl
) v=2
DI
B==v u=v
4] x OI u
(a) (b)
M 10-25
MR KR
11
jedan |2 2|1
Nu,v 1 1 2
2 2
FIRAAK(8),18 a
Hej—;-:dxdy =J:[e§ 5 dudv
D D
2 v
=%J.odv _Uevdu

=%J: (e—evdv=e—e'.
B18 RMEL z+y=c,z+y=d,y=ax,y=bx (0<c<d,0<a<b)
P BBl R B PR X388 D (B 10 - 26(a) ) W TE R
B’ FoRERA
dedy.

FRCERAEEAI KRB HEEERA. ARARTE. S u=2+y,
v=%,91'J x=ﬁ,y=%-EﬂQﬁT,D MR z+ty=c,x+y=d,y=
ar,y=br K Gu=c,u=d,v=a,v=>b WM. EEWES D X5 HH X
D'HMR. TR

D'={(u,v) cKus<d,a<v<bl,

W 10 - 26(b) BT . RE AT b
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Y v
d
y= 5
c
D
=ax
a
0 ¢ d x 0 r; %
(2) (b)
B 10~ 26
_a(x,y)_ u ) L,
j_a(u,'u)_(1+v)zqéo'(u,'v)ED.
MR EH A

dv d

b
= u = .
ﬂdxdy ﬂ—f(1+v) dudv L a+o ). udu

_(b-a)(d® =)
T2(T+a)(1+8)

2 2 2 2

B9 i’rﬁﬂ 1-Zr - 2rdady Jh D AREL, + 2 =1 FERMH K
2. '
B I XiRAiRER
{x=apcos g,
y=bpsin 8,

HH 2>0,5>0,p20,0<0<2x EXEHR T, 5 D XMEHAREH D =

J= Nz,y) ab
. alp,0) 4
JED RN Y o=0 43T, BT ARMBL, NTIH

R
H./l—%-‘%{dxdy=ﬂ«/ l—pzabpdpd0=%1rab.
b D
3 &8 10-2

1. HE T _—ER S
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(1>ﬂ(x*+y’)da,£¢= D=1(z, 9 lzI<1,IyI<1l;
D

(@) [ (32 +2y)do 2o D REFILIRME HL 2 + y=2 FIERMAE;
D o

(3).[[(::J +322y+ 3% )do R D= (2, ) 0<x<1,0<y<11;
D

(4) ||xcos(x + y)dy,ﬁ*: D BTARSH1(0,0), (x,0)# (x,n) I =ML X 5K

2. BHBRARE, FHAETIHI _—HHS:
<1>ﬂxma,£¢- D RAFAMBR y=vz,y= 2" 5B R K

) |lxy*do, 558 D BHBER 22 + ' =4 B y BT BE RO EARR;
D

(3>ﬂe"’da.;q= D=1(z, ) lz] +1yI<i};
D

(4)1}(11 +y' - z)do P D REELy=2,y=2 B y=2z FEARGAKR."
D

3, ﬁu%:ﬁﬁﬁ‘ﬂf(x,,y)dxdy RBBER f(z, ) RRAEH £ ()R £ ()R
D

BLE f(z,9)=fi(2) £ (), BAEHE D= {(x,y)|a<z<b,c<y<d} AR _E
B FRALBF KRR, 0

[Irio) - ftozdy = [[i2raz ] [[ o0y ].
4. ‘HS:E%U;
1= Hf(z,y)da

AZRBRH (S RFIHXMEAEREFRFRAROFAS KBS HFPRSEE D £

(1) HELR y=z BRYL Y =42 FTEARMHAKIR;
Q) B WMRFBAAL +y' = (y=20)FERMARR,;

(3) BHE y=z,2=2 RIHL y= (= >0) S HLRMAE R

(4) FEARIRL (2, y) [1<2® + ' <4).
5. B fla,y)ED LEGL KF DRMEAy=z.y=a Rz=b (b>a)FERNARX

B, 8

J‘b dx r flz,y)dy= r dy rf(x.y)dx-
6. HBRTFH KBS HBEGKFE:

@[],z 2azs @ [Las[s . dxs
! l—_y2 2 2:-:2
3 [ o] 5 ez @ [z fla,may,
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(5) I:dlentf(x,,y)dy; (6) J‘:dxf::if(x,y)dy.

7. REEHAFSHARE D EL x+ y=2,y=z M MFER, ENTEE
plx,y) =%+ y* SREWR K. _

8. HEBHNEANEE x=0,y=0,x=1,y=| FFEROEEFBELE 2=0 X2z +3y+2=6
RS MR R,

9. RBFHE 2=0,y=0,z+ y=1 FRRPOEEBETE =0 RWY@ >+ =6- 2
R EBkR.

10. RAME 2= 22 +23° B 2=6-22%— y* FREBRAO KB ER.

1. BHFHRE, ERY J}/(x,y)dxdy BRARLFEBRG KRS, KRS KR

DE:
(1) (x| +3y'<a®l (a>0);
(2) Hz, ) 2%+ ¥y <2zl
(3) [z, )’z + y*<b* | , K 0<a<b;
@) (2, 0<y<1 - 2,02 <L}
12. AT KBS ABRLHFEERH KRS

S Fx)dy. " @ dzf’f(/m)ay;
(3)I; dzjf:-jf(x,y)dy; (4)J'; dzJ;z £z, y)dy.

13, BTFARF U IBRLGFER, FHTHERIE:

W a7 Gy @ @[ /T
(3)£ dz [, (2 + ) Hdys @ [ dyJ(:/T:f (2 + 3 )dz.

1. HARSFHETFAEE.
(1)H* o o HH D REEA L + o = 4 FFEREH K,

-(Z)Hln(1+x +35)do, K DRAEAZ + 5 = | RAGMFTEROES —REA
B K
(3) [Jarctan Lo, Foob D REEA’ +5* = 4,27 + 5 = 1 RESy = 0,5 ="z 5l
J ,

R TESR — R R PRI KR
15. BRELHAIRHR TAEE:

(1)H§§da.£=ﬁ DREHS =2,y = « Riifay = | FERMARS:
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1-x —yz 2 2 _ Al R 5 —
(2) D/\fmdﬂ.ﬁ*DEmlﬂjﬁx +y = 1 RERMETERNOES—RRA
]z [ ‘
(3)ﬂ.(.rz+y2)do‘,ﬂ¢' Dﬂmﬁﬁy=x,y=x+a.y=a,y=3a (a >0) FrE R
f P X 38K

(4)J]‘~/x2 + y'do, P D REAREARR | (2,y) 1 &> < 2% + y* < ).

16. W WA BT & MF K D il p=20 & — B3 (0<o< T ) SHAR 0= 2
B, EREEE R p(x,y) =2+ REWH R 10-27).

17. REFHE y=0,y=kz (£>0),2=0 URRLFEFRA EBH R 09 L4 55 B
HIFE S — SN 9 B9 2 MR PR PR (B 10-28).

B 10-27 B 10-28

18. S 2Oy T EME A 2 + 57 = ar BRKA KA, FEME 2= 2 + 5 BT
By TR P B R
*19. fEE SR, HE TH - EBRS

(1)1[(1 ~ y)sin' (z + y)dzdy, 3 D BFFWHHH KR, BHEATAR(x,0),
(2 (20 (0,7 - |
(2) ||y dzdy, HF D RAWHZE R MR zy = 1M zy =2, HE y = 2 My = 4z i
AT — R R K
(3) [Jotsdady, 3 D Rtz .y MABS 2 + y = 1 BRER AP KL
5

(4)H(§+%§)dxdy.£*D = f(f’y)|§+%;<1}'
D

"20. R THMBEFERMARSE D HER:
(1) DRAMRBzy=4,2y=8,29"=5,2y° = 15 [FBEIRMNE—2RBLHAXIK;
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(2) DREMRy=2",y=42" 2=y, x=4y FEARBB —RBEHI0ARXE.
21, AR D ReAEH & x+ y=1,2=0,y=0 FFE R, KiE

J]m(;;;
D

“22. WIRGE Y H ER TSR

(1)ﬂf(:c+y)d.rdy= j Fa)du AR D=1(x, ) 2]+ 1y1<1];

)d.z:dy = -%—sin 1.

(2)ﬂ/(u+by+c)dxdy ZJ. VI1i-uiflu Vb + 6 +c)du, KB D={(z,y)] 2

+y'<1}, 8 a* + 52 #0.

B=EW ZERA

—. ZERSHHES

ERAR-EFMENANRROES, TURE AR B=ERS.
BY # flr,y,)REAERARE 0 LNEAREH. % 0 EES K
AR |
Av,,Avy, ", Av,,
Hbh Ay, BFRE i AMHEE, CRFEWER. EE4 Ay, :Em A

(&,1];»@,'.»),1‘F'ﬁﬁf($;,7]f,§)Av,- (i=1,2, 9”)v#{ﬁﬁu_ E f(E,';"];oE;)Av;-
MBYEPARBERIYRAE A BFBHZMOBEREE, U RILRE
HEM f(z,y,2)EREE 0 FH=ERS B _[Hf(x,y,z)dv.ﬂu

n

[[rz.s.21d0 = giggzn‘,f(e.-.q,,c..)mn (1)
;! i=l
b do MEERTR.

EHALRRD MRATFTTLEANFERYS Q. B2BTERE 0
AR R — RN AR, BRHNARER Av, IE T & EKF &
ANAXIE Av, BAKRA Az, Ay, Az, J Av, = Az; Ay Az, BHEHEALIRER
oA B BER dv i2fk drdydz, TS ERATH |

-Mf(x,y,z)dxdydz,
KPP drdydz “Mﬁﬁﬁ! PIRARPHERTE.
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LR f(x,y, ) EHA KR O EEER, (1) XSGR FERRLEFE,
HHREH f(x,y,2)EAXR 0 EW=ZERFLEFE. LG RN EBE SR
Bf(x,y,z)ZERRE 0 ERESHN. XT _EHRIW—LRE, FlngHE
B BLHREE WATHEBRABA=ZERY L. ZERTHERRSHE PR
BOR —ERHEREM XEFHELT.

MR f(z,y,2) RREDERES (z,y, 2) OB, 0 REWEFT SEK

FEARXE, f(z,y,2)fE 0 E#EgE, N Z fC& i, 6) Ay, REVEMRE m
B, XA FIY A0 BT AR R R ZYERN R R m ,BTEL
m= JDf(x,y,z)d'v.

—.ZERSHITHE

WS B A I R S BB SRES K. FE A
R BRSBTS S BRSNS KBS RS, B RR TR T %

1. AEERLHIHE=ERS ’

BRPAT - HEFLAER 0 AHNERSAKE 0 RARBE S A%
REFHS EHKE 0 %P8 20y AL, B—F

BAEM D, (H10-29). U D, iusnnd | iy
ERATHT. MORE. XEESHE S WX 2
RS 4 LTRSS, BN BN Julii
S :z=2,(x,y), ; L7 Pes, !
S,:z2=2,(x,y), "0"'i' Fz]!(x'{) 'y
B 2, (2,9)5 2, (2, )82 D, LR ELE L/ Dol Jy=rio)
BH o (z,9)<z(2,) 8 D WE—A(=, ) L0

DEFFTF « HNER, SHLELBE S, § o
AQH REELME S, FiH 05 FAKS B10-29
S ANERIFATI Rz, (2,9)5 (z,5).

ERFMIE T RS ER 0 TREH

={(z,y,2) | z,(z,y)<z<2,(z,y),(z,y)ED,I.

¥ x.y BEMEBRH f(2,y,2) REM  WEB,EXE (2, (2,y),

2,(x,y) ] L3t 2 B BANERE .y WEH,IEHN F(x,y), B
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zz(.r._v)

F(x,y)=J ( )f(x,y,z)dz.

RIEWE F(z,y)EARXR D, LW _ERS

e, (x,y)
ﬂF(I,y)da = H[JZ f(I,y,Z)dZ]da.
7 5 7 (x.5)

xy

B4 B X 3
Dry = {(JL‘ 'y) Iyl (x)<y<yz(x) 9a<1<b| ’
BN _—BERMA KBS, TREBI=ZERSHNITHEAK

Mf(x,y,z)dv= E dz JJ:‘“ dy J"Z(Ly) flx,y,z)dz=. (2)

_yl(.r) zl(x»y)

AR QIEZEBRMEAEN 2 KX v BIEX z SRS

MRFHTF - Sy MEFSARRO ABHEL S0 AR RMES M
RAREFHA, BTEARKE Q #E8 y0: BLR0: L, XHETR=E
B AATUFHZRES . MERTTLFMEASSH RS 0 ABMHE
KE5NRMES WZEASTFRHA, LTRAE - BERHIE,E Q 5REFR
4.0 EHZEEMEAERANRE LR =EHRL M.

#l1 HBE=FEFS ||xdzdydz, P Q2 A=A LFERFER L +2y +

z = 1 BT BBl A A9 P X488,

@ X 0 mnE 10 -30 Fik.

¥ oBER Oy WL, BRERSE D, A=/AEH
X, OAB.H% OA.OB R AB I BIKK KN y=0,
x=0K z+2y=1,fF Lk

D, = (2, 0<y<toZ,0<2<11.

7 D, WIER—A(z,y), THAEFFTT = #i0
B, ZELELIFmM=0FA QA REEITE@E
z=1-z-2yFH O 5.

FR.a80X(2)%8 @ 10-30

1 Iz 1-x-2y
m.rd.rdydz = J dx JT dyJ zdz
0 o 0

1

= J; xdx I—%{ (1-x-2y)dy

0
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Hit, BRIV BE - =ZEBERF WA MEAEHE - —ER S HHE—-4
ERS MATRITRELK.

B2 (8] B X 35, z
2={(z,y,2)I(x,y)€D,,c,<z<c, !,
e D REATR N WFEBEAXE 0 Fri8aln

— /N A XS (B 10 - 31) , WA

_[‘Uf(x,y,z)dv= J‘.», dzﬂf(x,y,z)dzdy. (3)

2 o y
B2 HE=ERS Jﬂzzdxdydz,ﬁl# QR
%ﬁﬁ§+§+§=lﬁlﬁﬁzm§rﬁ]ﬁmiﬁ. " m1-3

B SHRARXE QAIRRHA
2 zZ
{(x,y,z)

| | %+?<1—?,—c<z<c
mE 10-32 s . AR (3)48

’

2

Mzzdxdydz = J‘. 2*dz ﬂdxdy=1rab! (1 ;%)zzdz=14—51rabcs.
a ¢ D o

B 10-32 . B 10-33

2. FAHELRITHEZERS

B’ M(x,y,2) AERIN— &, HFBA M E 20y B LY P HREITFER
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0.z WAELEE R
0<<p< + 00,
0<<0<2m,
-0 z< + 0,
ZHAGRE A A
p=FEL ML = R oRm B AT ;
0="HH¥, 03 = BT HE;
z=H#, N5 Oy BFITHFM@E.
BRAMBEALIGTSHEELTRHXRR

x = pcos 8, ‘
{y= psin ¢, (4)
» z=z. ‘
NEBL=TFS [[f(z.y.0)do ROOERER 7| oo

WAET AR M, S H IR p= B8, 0= %%, E\\iﬁ&
= B O A REFS MK, BT H Q AR
B — SR S0 /N B SR, 3 Pl NP K S R A . 4
iRt 0,0, 2 ERBHOMAR do, 0 de BRI Srih—s
(ER (10 - 34). RS T3 5 R BB iR TR
BMAERY . RERERHBHESARE
pdpdd (BMRAFRFHERTE), FTRE 1034

dv = pdpdfdz,
ERAEELHATNARLIR BEEAXARW),. RS

JHf(.z,y,z)d.rdydz= J]].F(p,ﬁ,é)pdpdﬁdz, (5)

HH F(p,0,2)=f(pcos 8,psin 8,2z). S)RRBRIE=ZFEHIHERNE AR
REHRAEALFNAR. ETERTHAEE LGN =ZERS M, W
A ZRK B RHET A ZKB o, RS RERRE 0.6, 2 ERFEH O+
AL TE R E I, T m B 7R B EA .

I3 MAEELRHTE=ZERY ||zdxdydz, K 0 B @

n

z=2"+y' 5V z=4 BFERAH XK.
B EARE Q 8PN 0y L, BE%H 2 HEAEARE
D, =1{(p,0)0<p<2,0<0<2n}.
ED,AER—RK(p,0) TUHREFHTT - HWERK  WERBELHE = =
Z+YEA QN REELTE =4 Tt 05 BRARE 0 TAFRSER
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pF < 2<4,0<p<2,0<0<2x
RFER. TR ’

a2 4
Jl]zd.tdydz = IHzpdpd@dz= J dé pdpf , zdz
1,164
‘3. HARELARITRZERS |

B M(z,y,2) BB ER— 5 WA M T RXEEAERFNE -, 0,0
RGE, - ARAO HAM EIMIER, o N4 WRBOMS = #1E F 7
H%,0 JNIE = BRE B o WA H T MBI R BOPI A KB P Y
AM 720y T LB (B 10-35). SRMZE -, 0,0 WA M HIRE S
ROKE 0,0 WELEEN

0<r< +oo, z
0< o<, o M
0<<I<2r. o 7
SHAARES N "
r=HH MURA R OHRE; , 0
o ="H¥, B LA R B TUA = Bl B0 IR T - x{8 y
6= R, B = LT E. VA T
BRAMEL Oy BERNBEAIP, A PE-H A :
FRBFERA, M OA=2x,AP=y,PM=2.X
OP = rsin ¢,z = rcos @. 10-35‘
Hit, 8 M M EMABIRSRELIRHXRN
x=0OPcos 0= rsin pcos 8,
{ = OPsin § = rsin gsin 0, (6)
zZ=rcos @.

CATESERNTHERAERLFERNR -
W AZESIRE r= W8, o= HH0=HH 4
RS KB 0 HRHSNAKS. H R r 9,0 mne ] 1P
EBUBBUNE R dr,dp,d0 57 0 4 B0 R Z,%qu,
(B 10-36). RHEHREF A, TR ATEF

AN
BRI, RERITMERN rdp, BRI FHTH 0 _'f" -
rsinqodﬁ,l‘ﬁué?iﬁﬁﬁﬁﬁ dr, F2%8 ] do\

dv=r’sing drdedd,
ERRRELFERTHERTE. ﬁ&ﬁ@]iﬁiﬁ 10 - 36
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(6),80A
Mf(x,y,z)dxdydz= IHF(r @,0)r’singdrdedd, (7

He F(r,o, 0) f(rsin pcos 8, rsin gsin 8, reos (p) (MARRE=ERIH
25 B B F AR B N BR T AT A R

BEHAERTHRARTAIREH=ZER S, THRELII r X o B3 6 #
SRS |

ERHXE 0 B‘Jﬁlﬁ-ﬁﬂﬁfﬂ—/\@.ﬁ REABHE, ﬁﬁﬁm’%’bﬁﬁﬁ
RHr=r(p,0),H

- I = |||F(r,p,8)r’sin ¢ drdedf
I

= J: df I:dgo f:"'m F(r,,0)rsin ¢ dr.
HRSRE Q AR r = o FrE S, U
I= JT: dﬁj: dgoJ’: F(r,p,8)r*sin ¢ dr.
¥, 4 F(r,p,0) =18, ﬂi.l:itﬂﬁ%ﬁﬂ‘]%ﬂ
v= r” 40 [ sin gdg [ r#dr= 2= g,

3 3

XRRIFAL R,

Bla R$EBH o MRESHTAN HAES
T BT BBl B B 3 4 (1) 10 - 37) 4.

B OWREELEA O,BRLE « WL, XN
RANTSERS O M5 - MES, IRE 2 B 10-37
K r=2acos o, ETM I B o= BHNKHTEEHNSTRARIE Q THA
=y

0s<r<2acosg, 0 s, 0SKO<2n
X F=m, B ' '

_ 3. _ 2n '] 2a a8 ¢ 2.
V = |||°sin ¢ drdgod@— do| de rsin dr
0 0

2am|¢

-zuf sin fpdqaj

_d4ma® .
=— (1-cos'a).
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3 & 10-3

Lmsﬁmﬁl=Mﬂmmauwuﬁz&ﬂﬁﬁ*mﬁﬂﬁnﬁﬂﬂz
] : o

(1) ANHMBYE 2y=2 RFHEx+y-1=0,z=0 FTER KA X5;

) HMIE z=2>+5' RPW =1 IFERVARXH;

(3) il z=2" +2y° B’ 2=2~2° ﬁ@&ﬁgﬁiﬂiﬁ,

4 mﬂhﬁcz—xy(c>o),—,+i’ =1,z=0 B MEH— ﬁmwmmzm

2. BF R, 5AEHEARE 0= (z,y,2) 1 0<2<1,0<y<<1,0<< <1}, X

(2,3, ) EMEERN p(x,y,z)=xz+y+ z, HEZEYEHFRE.
3.MmR= Eﬁﬁ'ﬂ]'f(x,y'z)dxdydz WEREBY f(z,y, 2)BR=EA1EH f,(z)

Lo f(DDRMEBLE f(z,y,2)=fi(x) f2(3) f:(2), ﬂ’\ﬁ'ﬂiﬂﬂ‘{(z y,z)la<z
b, e Sy<d <2< m} JEHEAZERSLETFEA BB HRB, B

[[ron ntzdyae= [ ftordz [ £y [ 1o,
f

4, HH l||lry’ 22 dxdydz , HP D BhliEz=zy SF¥Hy=z,2=1 M z=0 FFERMY

]

AR,
5. ﬁﬁﬂ]%,.ﬂ 8 HFW=0,y=0,2=0,2 ¢ y+ == 1 FERM M
mh.

&ﬁﬁﬂbﬁﬁwmﬁ*ﬂﬁﬂmﬁ+f+f=1&2+%ﬁﬁﬁammmﬁ-ﬁ
FR P9 ] X OR
7. it8 ({xzdxdydz, HF 2 B FE z.=0.z=y.y=l DEEHER y=2° FER

WK, | ”
8. it [[edzdydz, 2% 0 Em%ﬁﬁ%«/ﬁu“—ﬂlﬁ z=h (R>0,h >0)FE
n
LAY P X

9. FlEEEARITHATIH=ZEHAS:
(1) |||zdv, B @ REMiEz=v2- 2" -y R z=2+ 3 FTERMAKE;

1]

(nm1ﬁ+fmmn¢nﬁmmmf+f=h&¥mvnmammmza
n

"10. AARELAFHE TSRS
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(nmkf+f+£wm£¢nﬁmﬁmf+f+£=1mﬁmmmzm;
n

@) [[edo, HEARE @ HRFR 2 + 3 + (2 -0V <o’ ,2* + ¥ <2’ FIWE.
11, BAE IR TS TR
(1) [Jeydo, 3t @ BT + 5 =1 RFEE z=1,2=0,2=0,y=0 FERHES—
SR AR B |
@ [ /FFY A T do ferk 0 RERE L+ 5+ 2 = 2 FERMARR
4 |

(wmtﬁ+me£¢n%mwm4£=%uﬂwﬂ&¥mz=sﬁﬁ&mﬁzﬁ;
n . .

(4) _m- (£* +yz)d1;.§4’ﬁilziﬁ DHAAER <SSV 27+ +22<<A, 2220 g

n

12. #MA=FERS T 5 il 105 B R A R R

(1) z=6-2' -y R z=+ 2"+ y*;

‘(2) Pyt + 2t =20z (a>0) R P+ y =2 (BH  BARA);

B z=V 2 +y R z=2"+

4) 2=/5-2 -y R 2+ y =4z,

3. R r<a HTRE o= 3 M p= Tr ZAWBAMMER,

14. RETHBIRE £° +y* + 2" =2 MMPE z=2" + 5 FFELEKNER,

15 ROERS ERBHIR ﬂqﬁlﬁi.Eﬁtﬁﬁ—ﬁBﬁ’&‘ﬁﬁﬁklj\ﬁﬁﬁﬁlﬁtﬂ‘E‘Jﬂﬁﬁ
RRIE b, 3R 3 BR 44 &Y it ‘

FT  ERH A

MATEMTE T, BRGSO ER  FEEFOERTRA_ERSITR,
R R BT A ZERSE. AW PRI E RN F TR EE
JEIEBRS MRS, AR ERS OTRERHEER S EIUT 3 L
HARi A .

—. HEHAAER

wlim S R
z=f(zx,y)
U ,DHMES 2Oy B ENBERR, A f(z,y)E D LAFELERS
WSz, )M f,(z,y) BitHd@E S WEHA.
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AR D _EEBR—ERR/NMIF R do GX/NA K BE BRI do). 76
do FB—& P(x,y), Xnisbhim S EH—A
M(x,y,f(z,y)). /8 M 7 20y T £ B8 B A
P.A M ALETE S (YIEESY TOE 10-38). X
INAEI do BMRAREIEBETTT = Hryh:
L AEEEME S T — /N &, £ T E
T LB F—/MAVE. BF do WERRN, I
T LHIR—/R FENER dA T LEERR &4
RERGIR/NH I BT AR. BN M ALHETE Sk A93E
(L) = BPTRAN 7,0

A = ds_ @ E10-38
cos ¥
1
HX s y= ,
8 1+ £ (2,9)+ flz,y)
Br A  dA=J1+ f(z,y) + F(x,y)de.

® BWFME O, .00, M3kEMmA o COREM). 0, LHARE DED, EMREREY D, M D M
BASD MER o ZEATFTIIRXE: :
ag
) . - cos 8° .
L L, EBEDREEAXE, EHX—HFHTYE O, I, WER LAKRK o  B—aKK b (A
10-39), 8 D, L REFHHA XS, HN 258 a K beos 6, NTi

o= abcos 0= Acos 0, -

B A=2

cos G’

TE— BT8R AR D 5B E RSB m ADNEIE A KR OR 8 20 I KBRS ), S04 S5 7 B X33,

A=

B 10-39
. bl E‘a‘
MR A, RIBRERANEB o, ZEAHE Ar= — (h=1,2,,m) , AT ST A= o EE A
. ; : cos 6 ‘ = cosﬂ‘

ARBNERPMBRKEBTE, BRI ETG A=w: 5"
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Xt S MR TR, UENERESXEAXE D LR .5
A= ﬂﬁ+fi(x,y)+f§(x,y)da. .

EXBATE R

;4 H,\/1+( )+( )d.rdy.
ﬁ%ﬁ%ﬂ‘ﬁﬂﬂﬁﬁﬂﬂg’\ﬁ

RHEN TR z=g(y,2)B y= h(z,z) Tﬁﬂu#ﬂmﬁ&%ﬂ yOz
F(#EEXEICE DR 0 B E(RERXBIEHE D), %Mﬂﬂ_ﬂg

[T o
£ A= ﬂJ1+(ay) +(a—y)dzdx

i 1 'k#“éﬂﬂ a Wﬁ%ﬁﬁﬂ
R mt*ﬁkmﬁﬁﬁ z=va’—z' -y, EE 20y T LHRFEEE D

={(z,y)|2* + y*<<a?l.

py dz az\? a

® Jie () - (52) S
EAXRHYEARE D EER  ROABEEMAMEERAR. FFUAEREKX
B D, ={(z,y) |2+ y’<b*| (0<6<a) HRLRE, BEHMHENF D, EHBR
BHEPR A, JG,2 b~ HA WRBOMBLREAHER.

A = || =—=2——duxdy,
ﬂm o
AR AT, 7 |
| S o[ a0 [ —ede_
A, gmpdpdﬁ aL d&jﬂm

, ‘
= d = - 2 _ 52
ZHaJn —P—P—az_pz _2nq(a va‘—-b").

O XK EY——————TEMXH D ! ot .
&mﬂiﬂ B D LT R E_RHS
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TR !,1_1.1: Al=‘lbi_r.r:2ntz(a—"m)=2na2.
BN REER, FHENREHE RS
A =4xa’.

fl2 BE—PBRELSNEEFDE EMEMREN h =36 000 km,iE
THARESHRARNAEFHR. AHAZKEEIENEEER SHhRE
A LB (B ER ¥ 42 R =6 400 km).

B BUHAL Y RAREUR 0 BT F TLE b
ELN = WL ELARARR WA 10 - 40 iR

BEDEERMNME S B ERREHET N
o MEEREIREBARS. S RN

=y R*— 2% - y* , 2% + y*<<R%sin’ «.

TEﬁFEEWEﬁWﬂﬁ
ﬂJ1+ 8z ) dzdy
= b[[ R 4zdy.

HE¥ D, RMIES= £ 20y HEWEERXH,
D, ={(z,y)|2* + y¥’<R’sin’al.
AR, 1
_ 2x Rsin a R _ Rsin a
| A= L ao | T 2§R J. ‘—P—,__Rz_Pzdp
=2nR?*(1 - cos a). ‘
#F cos a= g RA LR

2y _ R 2, _h
A =2xR (1 R+h) =R R

duﬂ:ﬁ:zﬁiaﬁrjzgﬁ@ﬁ%ﬁﬁﬁ! H5ipRERERZ LR
A h - 36-10°
4R 2(RThY 2(36+6.4)-10°

BB LR, DB S T M52 — B B, S0 = R
2 BB DR B 2L RSB RE

~42.5%.

TAAHENSHARRBENER
HEhm S PG #E
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r=x(u,v),

{y——-y(u,'u), (u,v)ED
z=z(u,v)

o, KPP DR—ANFHEERARE, X z2(u,v),y(u,v),z(u,v)ED LR

FEEN—HRIE.E

z,y) 2y,z) d=z,x)
(u,v)’ (u,v)’ 9(u,v)

AeRZE, MimE S KEmR
A= HJEG— Fdudo,
D

Hrh
E=z, +y. + 2.,
F=zx,cx,*y,'y,t 2,2,
G=z,+y, +2,.

FERAIN B 2 ARS8 B E AR AT E .
S MBHHFBN

z = Rsin ¢ cos 8,

y=Rsin ¢ sin 0, (¢,0)ED,.

z=R cos ¢,
BT v EG-F*=R?sin o,
TR
A= ﬂJEG—F’dqodo
0
2% re
= ﬂstin cpd(pd0=R2J dﬂf sing do.
0 0
)
= 209 _ - 2, _h
—2nR (1-cos a) =2xR R+h
=, B
St it R
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BE 2Oy FEEE » MAEA,EMNFIIMEFA(zy9), (22, 5), 0,
(zy o3 )b, BB R my,my, o, m, BAEME, ZHARKEOH SR
ﬁ .

.;.‘=_My= =1 ;,: = i=l ‘
r ] ’ " ’
D YL T
=1 i=1

SR M= 31 m ABRARGRE,

M, = Z mzx;, M,= Z m.y;
ﬁ%ﬁﬁﬁﬁ?ﬁy%ﬁx%m%ﬁ

WA—FEMHA, &4 20y B LWHKBD, 45 (2, y) SO EBE N
p(x,y) JBE p(x,y)E D LS RAER LM 5RO B 2.

ERRS D EER—ERRNIA R do GX/NH K 58 BB G 4
do),(z, ) RRANHAKBEW— K. 8 F do WERMRAN, B pu(z,9)ED £
HEYE, UMK AT do MBS HNFEBREDSETF 1(z,y)do, REARET
EMEMERES (2, y) £, FRTSHBETE dM, & dM, :

dM, = zu(x,y)do, dM,=yu(z,y)ds.
XS TENBRRESR, EHARR D LR, EE

M,= Hx#(x,y)da, M. = ﬂyﬁ.(xsy)dﬂ-
D D

XS —1 0, W R

M=J1p(x,y)da.
Bk, A B G AR AR R
ﬂxp(z,y)do‘ Hy/!(x,y)dd
Z- M, b 5=M,=£_____'
Hﬂ(x’y)dd M H#(I'y)dd

WREH RSN, EEE R R, ﬁﬂJ:i(‘.“F_I?B p REB LSS E
FNGF S EPAR, XFERSMWA RO HBITR

- 1 - 1
z=>||zdo, y=+ || yda, (1)
A,DJ- A_D; ‘
Heh A= Hda 00 B D YT, S A 50 52 2 o PO D T 4R B
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BRAE . F AT 57 W A 8 O SR T A BT A P E B L. B
i, FEEE D BECHeR, BATAAKX(DHE.

BI3 SRELFEE p=2sin 0 Mp=4sin § Z[A]
#3539 A 0 G (B0 - 41).

B BEANARXE DXETy M, FUEL
Clz,y) T y#t,FR 2=0.

BEAR

y= i ydo
HE y. BB FHARE D. ﬁ.ﬂ:*{éﬁ 15¥RH2H

AEZE, FURENEREFTIRTAHNERZ B 10-41
2,00 A=3= BRRARLETERY

‘ Hyda = JIp sin 6dpd6 = J sin 6d6 pzdp
D

/ 2sin 6

'—53- sin* 0d6 = 7.

\l

AL
3x
7

ﬁiﬁuﬁc( )

R, ﬁﬁilﬁlﬁﬁ-lﬂlzlﬂﬂ Eﬁ(.r,y.z)&tﬂﬁﬁlﬁﬁ .0(.7: y,z) (&
€ p(z,y, z)EQLﬁﬁ)B@%W%IﬁM%ﬁ%

:c—-MLU:cp(x,y ,z)dv, y= M yp(zly.g)d‘v, £=ﬁﬂlzp(x,y,z)dv,

B ST

Hp M= p(.r,y z)dv.

"Bl 4 *i@’jﬂﬁﬁﬁ‘iﬂﬂﬁ L.
B BUERKMIT RN = B, Eﬁﬂi?’fﬂﬁ'b_t Rﬁﬂ?ﬁlﬁ{éﬁ a,ﬁlﬂii‘-ﬁ?
ﬁﬁﬁiﬂmﬁﬁ | | |
= i(x,y,2)|12+y2 + 2°<a?,2220}.
BR,FLE = ﬁl_l: W z=y=0.

z———JHzpd Jsz‘u,

Hob V= 2na® BARKHER.

2x 5 a
zdv = J]]'rcos @ r’sin pdrdedf = J dé JT cos ¢sin godqaj ridr
0 [ [}
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FIHEFEW A S RE.

BE 20y FH LA » MRA,ENSHEFA(z,30), (Iz’yz)’ (z,,
¥ ) BB NH my o my, rm..-EEjJ"#fﬂﬁ,.i?Jﬁ)f—iﬁXT:f‘ x MR Fy
MBS ERK A ' :

I. = Zy m;, I, = Z xim,;

4Rk S} xOy E.l:fl‘]f’ﬂlz.iﬁD Z‘Eﬁ(x YEKMEEER
wlx,y) BE p(z,)E D LELZE REBRBEWAI N T - BINFEHRE ],
AR Ty Qe sh R I, .

RATEE EMRE D HHER—ERR/MERE do (/N KR E
BRWigE do), (2, ) BEXPMARBEH TR . B do WERRBR/MH
p(z,y)TE D LS, FUBAFHNT do BAWEREMUET 4(2,y)do,
XL BERIEMUEBEPESR (2, ) L, :F‘%—Tgﬁwﬁ'ﬁ':ﬁ x B LA B S F
y PSRBT R .

dI, =y’ p(z,y)ds, dI, =z y(x,y)da

Uﬁ%mﬁﬁﬁﬂ%ﬁﬂ EARXE D _l:fﬂﬁ E5 y
I,=Hy plx,y)de, 1 "ﬂz plzx,y)ds.
Bs RERN o WK ERSA (REENH /\
ﬁy)XTTKEﬁﬁﬁﬁ%Kb‘lﬁﬁ . ~a 0 T x
B BARIRARME 10 - 42 FiR, N A BF &
X | M 10- 42

D= i(l‘,y)ll‘z + y2<02,y>0| ’
MHRFES R ELEWR T » TR, .

I = J]pyzda = pﬂpasinz 8dpd8
D D

=g Jx dé r p’sin’ 8dp
(1} (1}
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ENE 7:

4 px.
%j sin’ 6d8

#a4‘._215_ = 71‘—Ma2 ,

b M= Lra’ p HEEWHRER.

K, SESEHERARS Q EA(x,y, 2)EHNEENHN o(z,y,2) (R
E plz,y,2)7E 0 FEZ)NPETT .y .z MEOFEHRE RN

II= -[U (yz + ZZ)P(xvysz)dv’
0

I,= .[H (z2+2%)p(z,y,2)dv,
0

I = J]] (22 +3)p(x,y,2)dv.

n
"Bl 6 SREHEN p MBAMEIFLERLM— KM SRR,
B OBUROHBIREA, z M5 ES, XRRAEREHR o, MMREF &
25 8] P X 35,
Q=(z,y,2) 2> +y* + 2’<a*}.

Bfi%zﬁlﬂﬁﬂﬂﬂ?ﬁiﬂ?‘ z B S HR N
I = ﬂ] (£* + y*) pdv

= pm (r*sin® pcos’ 8 + r’sin” gsin’ @) r*sin :pdrdq)d@

2n
=pmr sin ¢drdgod6=pj dﬁj sin (pdgo‘[ rtdr
0 0 0

=p-2 %j sin’ pd g

ﬁ¢M=%m%%ﬁ¢Wﬁﬂ.

M. 3l%H

TEITIE S B — &3 FPEI— R Po(zo, yo» 2o ) AL I B F B 1Y A

EIp RGN '
BYEREESRERARE O, CES(x,y, ) EHNEEN o(z,y,2),3F
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BE o(z,y,2)fE Q@ EHLE. EYERNER—ERB /DR HXE dv (X XIR
BEBRIEHE dv), (2, y, 2) AR —/PMEPH— R B —/DRYENFER odv
ERUEEREPES (2, y, ). TREFRARMI ALK, /X~ Y
EIEALTF Py (g, o 2o ) Al B B I B 0 AR B0 | 05 1013t
dF = (dF,,dF,,dF,) o
- (GP(I,y,z)s(x -I“‘)dv,GP(I’y’zr),(y_y°')dv,

ro

Gp(x,y,z)s(z—zu)dv)’
r

KA dF,, dF,, dF, I3 ATR IF E=Z1TLGEMEHTR, r =

V(@ =27+ (3-3) + (2~ 20)°,G H3 AW 4% dF, dF, dF, #£Q 4
B4, B8
F =(F,,F,,F.)

_(JHGp(x,y,z)(x zy) [U'Gp(x,y,z)(y yo)d'u
a

,

maGp(x,y zs)(z )d'u).

r

40 55 7 T W S I b — R Py (o 30 2o ) A0 B A0 B B 89 SR A 09
5, BFERS EE 20y FEEWERFARS D, REHEN u(z,y) AR
ERTRAPHEE o(x,y, ) BREEE «(2,y),. %8 0 LH=ZBERSBED
FR-EBS,RTABMEMEATEAR.

817 REBHRMORREASRARE Q= |(z,y,2) 2>+ +
2<R.REMTF M, (0,0,a) (a>R)EHBLFRRME S H.

B ORBRNEERN o MBRENMAERRRSFOHO®MF, =F, =
0, BRI AU = B SN

F, =ﬂ]'G z—a
I Po [Iz+y2+(z_a)2]-‘;
R
= Gp, I (z—a)dz J:[ dzdy +
-R L 2 z[rz+y2+(z—a)2]7

' +y <R
v Rz—:z

R 2%
=Gp0j (z-a)dzj dBJ pde
- 0 0

[o*+(z-a)]?

1 1
=2nGp0[—2R+lIR (z - a)dv R? —2az+a2]
. . a)-r ' : . |
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3
=21ero(—2R +2R-2%, )

4nR? 1 M
=-G- 7"3 Pu';f=_G;2"

st M= 4R um R LR RE SRR RS — S K3
SRR T BRI TR 3

3 & 10-4

LRI 2° + 5" +2° =¢° FERKEMT 2* + ¥ = ax WK ER.

2. ReEW z=«/?+_yzﬁﬁm'zz =2x JrE T #4 & ih & i A

.REHXRHENFAEZRER 2° + 3y =R* R £+ =R fFEIL M ET
.

4. WA FERARXSE DT, RETHHBEL:

() D y=v2pr ,z=z,,y=0 FER;

@) D REWEBAER | (z,5)1%+ 5<1,5>0];

3)D ﬁf?’zfmjl\p.: acos 9,p= beos 6 (0< a< b)Z B KA XI5

5. BFEMA S ARE D iy y=2" REL y=2 FER, EEA(z, )4
HEEE #(I.y)=xzy;*ﬁﬁ)‘ﬂ¥]ﬁ‘|}.

6. RA—FEHAZARHER BEXKY « EALNEEESTRRAAHATAMNER
BT, KX A B R

7. fA= iﬁﬁl‘l’ﬁ’FF’Jﬂilﬂlﬁﬂf@i&Wﬂ‘]ﬁtb H{EEE p=1):

(1) 22=2%+y*,z=1;

(2) z—ﬁi——x———?,z—ﬁ—_z-_y (A>a>0) z=0;

(3) z=7° +y,.r+y a,z=0,y=0,2=0.

‘8. WHREEHARE 0=1(z,y,2)|2* +y* + 22<2Rel, EEW%&%MH‘JEEH‘J*
MNEFRABLITRANER KT SR RER L.

9. M WMA(MEEIFE DFGHARR D WTF ,RBEHEHEE.

2 2
(1) D= (I,y)|'§r+%z'<1 R L

(2) D HWHKR Y = oz SHL =2 FERK L WL

(3) D HEBHAER] (z,3)[0<2<a,0<y<bl, R I FI,.
10. EMBAEHAR(EEE N B )R MELFH 6 M a, i EHEHEN TAS
I 0 B4 Bl 5 — i AT M P B B0 5 3 B R
11, — ¥k (EE o WER)SHWAER 0 A lE =2+ APE =0,
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lxl=a,lyi=a FFEMR,

(1) RYikmiix;

(2) KYIEBB L

(3) RYEXT = M.

12. REBH o FH h B TEEEN TP OTWETTHENMAOTEH R (T
Ep=1. ‘

13. SEAFEENHE « WREBAABGF SHEAREED = [(2,y,0) IR, <V 2* + ¥
<R,,x=20| , REMMUT z B LA M, (0,0,a) (a>0)4bpfr F kKR AMISI I F.

14, @HNEEREEN o, SAEARKR 0=1{(z,y,2) [2* + y’ <R ,0<2<h |, REN
FRTFR M(0,0,a) (a>h)EHBAERKRAMTIN.

"BAT FSZENRS

R f(z,y) REFFARBIR=[a,b] X [c,d] LMELEERH.E[a,b] L
EERE = 80— ME, TR f(z, ) RER y #Ec,d] EW——TTELEL,
MR 5

ij(x,y)dy

ForE BB R TREN = 8.5 - EBER, — BB XA B i
HAQBRH . XA RS WE— AL (a, 5] LW = MRS, EEIEFe(2),
Bp

o(z)= rf(x,y)dy (a<z<b). (1)

XETR - EROSERPR-AFNEEKHENSER  BR(DAEHE—
AESTER - MBS BEIHE c — 1Tl (), TAWBRXET o(2)¥
—Bu g IR

BE1 NREY (2, y)EEH R=[a,b]X[c,d| LELE BLARS
(DBMEBHER o(x)Ela, 0] LHELE.

i RxzfMx+axr Bla, o] LTSN

¢(I+Ax)—¢(x)=Jj [flz+Az,y) - f(x,y)]dy. (2)

BT fz,y)ERARE R EESE, N —BOESE. B TERRERN ¢ >0,
fE 0>0,H8%F R ANEERR (2, ) & (x,,y,), REEMNZEIKERE /D
F o6

\/(12_11)2+(y2"y1)2<5’
<]
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|f'(xz,yz)-f(xl,y,)|<e.
BAR(z+Ax,) 5z, y) WEBETFAx| FIAY|Ax| <8 B, 50E
| f(z+Ax,y) - f(z,y)<e,
FRBQC)RF
lp(z+Azx) - p(z)l

<r | f(x+Ax,y) - f(z,y)ldy<e(d -c).

FiA o(z)TEla,b] LIELE. v
BER R o(2)E[a, 0] LHEE, BATE (e, b ] EHBRSEE, XML
WIS R |

[loteyaz= [ [ rtzundy]dz= [ dz "z, 5)dy.
RS RE /(2,3 J6 5 Rl 2 HWBS. B (2, ) EEH R L
gt , f(z,y) % R EB= Eﬂﬁﬂf(x,y)dxdy RN, XA S EBRALY
— BRI, R 5 B3 2 B, RELEHXA KBRS HF
ﬂﬁﬂf(x,y)dxdy WAL N % = % y = zmﬁj [j fz,y)dz dy,

FMA T E N 2.
EHE2 WMBEY f(z,y)EEH R=[a,b]1x[c,d] LELE 0
[[f el [ [ el o
ARG BB R B |
[[az [ rtzoay=["ay [ 12,920z (3)

TEHFEARI(DBENER o () KBS FE.
BE3 MREY f(2, ) RHBEH £, (z,y) BEEFR R=[a,b]x
(c,d] LEE BARRY DBENEY ¢(2)Ela, 6] LTS, 3#A

¢ ()= [Hz)dy= [ f.z.0dy. @

E BN g (2) = lim LI 0D i () eRAAR ()

fEdi B2 Lh

go(:c"'AJ:) p(z) _ '[f(x‘*Ax.y) f(x,y) (5)
Ax Ax’

KB E R EEEUR £, (x,y) H—B &G, T8
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flx+Azx,y)- flx,y)
Ax

=f,<x'F 0Ax,y)

L =flz,y)+ 9(x,y,8x), (6)
H0<o<L, || AIPFREBAEHNER ¢, RE|Az |/NFEAEH 6. Bilk

d d
(:c,y,A:c)dy|< j edy=e(d-c) (laz|<8),

EARRB Jim [ (z,5,82)dy=0.

B (5)%(6)H

— ‘ d | |
¢(I+A§J)¢ plx) _ ij.-(xvy)dy+ L 7(z,y,Ax)dy,

4 Az—0 BUESR B IR, BB A (4).
RS (DB R c 5d MRHE. BEXFEATEL BN FEER
= MR, ﬂﬁmmxﬁm'ﬁfﬁ Enwmw

@(x)-— J f(x.y)dy | | &))

'Fﬁ?ﬁﬁ]#ﬁﬁﬁiiﬂﬂ“iﬁ&ﬁﬁﬁ?aiﬁmﬂﬁm%wﬁﬁ
EBHE4 ﬁﬂﬁivfﬁﬁf(x,y)EEMR la,b]1x[¢,d] LS, B o(x)
5 p(z)ERE[a,0] LEL B
. ce(x)<d, c<ﬁ(x)<d (a<z<5b),
mﬂﬂaﬁﬁ(ﬂa@iﬂ@&& @(J)E[a,b]_tﬂﬁﬁ
iE &x*ﬂx+AxE[a,b]_tE‘Jm.'§,mU
b(r+Az)-P(x)

BlxiAr) flz)
=177 ferbzdy- [ fady.

(r+4x)

Blr+bx)

 pala) | fleshs)
=I : f(x+Ax y)dy+[ f(.r+A.r,y)dy+J " flz+Az,y)dy,

(x+Ax)

BB 0(z+A2) - @(2)= j fz+ Dz, y)dy+

(x+Ar)

Blxr+ax)
‘J.( flx+Ax,y)dy+
plux)

4 J‘pm [f(x+A:c,y)—f(z,y)]dy. ' (8)

af{ r)

Y Az—0 B, ERARBE— Aiﬂﬁﬁ‘)ﬂiﬂi‘ﬁﬂ'ﬂi *EJEﬁEﬂEE}E 1 B‘H"J
RREd X MBIETE. X
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(.X'
” ) f(x+Ax,y)dy!<M|a(x+A.z)-a(x)|,

{(z+azx)

Bl z+Az)
| [ ra+b2.5)dy | <MIpCa+a2) - B,

R M R f(x,y) | EEE R ERBRE.RE o(2)5 f(2)Ela,b] LS
WEE, U ERATR, S Az—~0 68, Q) XREHRMVBHE AN RS HBHTE. F
Z,% Az—0 &/,
O(r+Axr)-P(z)>0 (as<z<b),

FFUARE &(2)FE(a,b] EHELE.

RTEH ()W A THEH.

EES5 MREBY (2, ) RHAREH f. (2, y)8EEE R=[a,b] X
[c,d] LS, &8 o(2)5 () BERE (2,6 ] ET#H. B

c<a(2)<d,c<P(z)<d (a<<z<b),

AR (TNBENEE O(x)E(a, 0] L7, B

()= [ fz 52y
= j‘ﬁ((f: f,(x,y)dy +f[x’ﬁ(x)]ﬁ’(x)“f[x,a(x)]a'(_r), (9)

iE mBRA

P(z+Ax) - () _ B f(z+Ax,y) — f(x,y)d +
Ax a(r) Ax

) 1 8(x+ax)

Az Bx) flatbx ,y)dy -

1 a(z+Ax)
37 ). flx+Azx,y)dy. - - (10)

Y az—0 B, EXAMEIE - RO MR RAZEREFIES EH 30 [
RS, A

B(x)
" f(x+AI,AyJ): f(xvy)d _.J Sl p)dy.

% F (10) 374 ¥t 19 55 — 301, B Fﬁﬁﬁ*ﬁﬁﬂﬁ
(x+Ar) '
ﬁ Zm f(x+Ax,y)dy=A%[ﬁ(x*“A;)jﬁ(x)]f'(r tAz.p),
Re p&ER(2)E ,3(1:>+ Ax)Z[E]. % Ax—0 BT,
i[ﬁ(l‘*h)‘ﬁ(l)]"ﬁ%i)yf(l +Ax,1;)—>f[x',;l3(x)].

1 flz+ax)

FR — flz+bz,y)dy—=flz,p(2)]1p ().

Ax Azx) -
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1 Ja(.ﬁAf) f(_r—|-Ax,y)dy—’f[.l‘,a(x)]a'(x)-

A_.Z a(x)
B, 4 Az—0, B (10) KM EBEBAR(9).
AROBHREERAR.
Bl 1 &¢(x)=j‘ @dy,sk o ().

B NMAXGRKAX,®

.rz . 3 . 2
sin x _ s x ‘1

@'(x)=J cos(xy)dy + 12"2.1:

T

=[sin(xy)]’1+25in ' _sin 12=3sin z* - 2sin x?
x . x x o x ’
1 & ]
B9 2 z‘tl:f T Zdz (0<a<b).
0 nx
B AR
1] y xy b Ib_l'n
_ I«Idy_[ln;]a_ Inx °
1 s
BT LA I=I dx'[ x’dy.
0 @

XEBEERYE f(x,y)=x EEER=[0,1]1x[a,b] LEL,BIBEH 2, KM
SR, HILE

_ ] 1 _ b I.V"l 1 _ b 1 _ b+1
=] o], war= [ [S] o= [ Sermm iy

"In(1+ 2)

B ERESERE o« WESFHENENR

_ (" In(1+ ax)
gp(a)— o 1—+Ir—d1‘

BR,0(0)=0,p(1) = [ REBAR ()78

¢(a)_,[o(l+ax,)(l+x2)dx'
BB R RS R R4, 88 '
x _ 1 [ —a  _,_a ]
(I+ax)(1+z°) 1+a°ll+ar 1+2° 1+ 1

F£

, _ 1 '"—adx , ' zdx ' adx
¢(a)_1+f[bl+tu'+ ol+x'z+'jo ]
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—1{[—ln(l+a)+%ln2+a’£],

1+ a 4
ERZE[0,1] L3 o« 4,183
(1) — (0)
_ _ ["In(1+a) 1 ' da (1 a
B o 1l+a da+71n2Ll+a +T ol+a da,
=_yyn2 x xlh2__, n
E,] I—I+T4+TT I+41n2
AT I=%ln2.
3 & 10-5

LR TIS SRR MR H o E 0 R HRR

. dy . N ! 3 3 .
(1) lxl.l.l(} . m' (2) l,‘l% iy v x'+ydy;

2
3) Ii_.an’0 y cos(zy)dy.
2. RTHRBHFE.
(1) plx)= r’“ (3%sin - y*)dy; (2) @(x)= J: Mdy;

sn

3 2
(3) p(x)= I , arctan ;y—dy; 4) p(x)= I e-m dy.
3.8 F= [ (e 3) f)dy S SN TR MBS, R F ().

4. MAXMSHOHME HETIRS:

(1) 1= j’ lniJ’—““—“—’-—d’— (lal<1);
1] —acos xr cos x

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

5. HA TR

"arctan r dx

'\/1_1‘2’

(2) j: sin(ln —i—)xb it dr (0<a<b).

Inx

BB+

1 S BUTHEFAHOONTERP P ERWLHE:
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(1) ‘&ﬁ&'ﬁ]mziﬁ ﬂ] = i(.l"yyz) | Iz + ’yz + 22 g Rznz 2.0!-02 = f(l'vyy
z)I12+y2+z2<R2,1>0.y>0‘,z>0|,m1]ﬁ : 3

(A)mxdv=4mzdv (B)mydv=4mydv
o

2

1 2
(C)ﬂ]zdv=4ﬂ] zdv (D)J]] ryzdv=4m‘.ryzdv
1 2 N

2

(2) REFERARR D=1(x,y)| - a<r<a,r<y<al,D, = {{z., 9 10<r<a,z<

y<al .mﬂﬂ(zy + cos rsin y)dxdy= :
)
(A) ZH cos Tsin ydxdy ' (B) ZJ;[ rydzdy
Dl . ‘ 1
(%) 4H (xy + cos xsin y)drdy (D) O
D

(3) & f(x) WELE RS, F(2) = j:dyj'f(x)d.r,ﬁm F(2) =

(A) 21(2) (B) £(2) (€ - £(2) (D)o
2. HETH _ERS:

(1)]1 (1+2)sin ydo, 36 D REAAHH(0,0),(1,0),(1,2)F(0, 1) BIHILH K L,
@ [[ (& - 3o, 28 D= 1(x,5)10<y<sin x,0<x<al 5

D i
3 [[ VR =27 =57do 36 D R 2 + ' = R FHRMAE;

(4)_[[(;;2 +3r-6y+9)de, H# D=1{(x,y)| 2’ +y*<R}.
D .
3. BB TR KBS

) dyj%:_) e

3
o

(2) j‘; dy [zy Sflz,y)dx + J.: dyj ” flx,y)dr;

3) J; dr ff;m flx,y)dy.

L dy j ™o f(2)dr = L (a-x)e" ™ f(z)dx:

5. 88 [[F(2,)dedy RABEIFHAN RS JHRHRE D= 1(2,3)]2'<

y<1, - I<2<1}.
6. & f(x,y)EARME D=1{(z,3) 2"+ y'<y,z=0| L %%, 8
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Az, y)=vV1-2 -y - —%ﬂf(.r.y)dxdy.
) )
K flx,y). )
1ERﬁMﬂIJJMﬁwzwﬁiﬁﬂ%£¢ﬁﬁzﬁﬂﬂQMWz=f+f,

n

y=2*RVE y=1,z=0 FrE MM K.
8, HETI=EHRS.:

(1) |[|z*dzdyde B Q BFABR: 22 + 5" + 2 <SR M 27 + 5 + 2 <2Rz (R>0))
n
R IEERS
(Z)Jﬂzln(r 2D s g BERE L+ 2 =1 R R

_1'+ 2+z+l

uqmy+zmmﬁ¢nEmﬂy¥mxm&f:uﬁxmw%mmmmﬁs¥m

=5 FrE A e A R
9. R f()ELBEXTE,

S22 + y + 28)dw

P(l) - a(1)
ﬂﬂf+fmo

D(1)

Hf(r: + y*)de
G(r)y =22 |
J'_j(:tz)dr

Heh ()= (z,y,2) |22+ 5 + 22<*},D() = [ (x,9) | 22 + y* <P
(1) ¥ F()ZERKE(0, + ) AT R,

(2) iEHY >0 H‘]’.F(z)>%0(t).

10. SRXFE + = y +— —1&25;@%@%%&&9755&%5}&@@&

il. Eﬂﬁﬁ‘]*ﬁﬁ RAMOFMABHEINER L BEL—-1—D5HREKAOREH
B SERER ATERMIEF MR CRFEERLC L, MBEEZNYERER
A—AMKENRED?

12. RAMPE y=2" REL y= 1 FERNYOBR (BFEEIRYE )M TFHEL
y= - 1% R

B REOyAEA—FK/AIMBOOBREERER . SATFEARXSE D=1(x,y)]
22+ y'<R?,y=20! HELC OBHTFHAMELER—FRIm WEEP.OP=a.RELH
WA XA P B3I

lmiﬁﬂﬁﬁﬂﬁﬂ¥¢ﬁﬁﬁﬁﬁn=(Lymﬂiﬁi+§éhz>0%
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FELs .

‘15. —}ﬂ?niﬂﬁ*&ﬁ R ﬁ)ﬁﬂj’a M, ﬁﬁ&iﬁixﬁkﬁﬂﬁ #hﬁ}:&u&ﬂsi@ﬂn
%ﬁiﬁﬁﬂﬁﬁﬁﬁg ﬂﬂ’AﬂE%L\B‘J%‘&E%J‘"

IR IR I

N i
Sy
i
v
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NS Y L ! o
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B+—F HERDSHER

b — BB LIRS N F ST E Dy B — A X8 S T 4 BB
By P E S B A — AR 8. & R SR AR E R
—B R INER — A i T O W T8 GRS U5 0 B0 R0 il 4R AR o A oty 1 AR
5), BB XX TRy — LEENE.

Y MK R RS

—. MM LR OS5 ER

MARMGNRE ARG MR, T S EEA R, MR B
BEEAZHWE, ﬂswuémwmémﬁﬁwfﬁr\%é — . B, 7T
KRR LT (AR RR) REE.BR,
ML BB B 20y BRI —BHBRNL k&
BIMAR AB. 7 L HE—&(x,p)4, ENREER
wlz,y) REEHRMHORE »(B11-1).

MBI R N R, IR A R R
SETFEMABESKENRB. REME L& ALK
REEREE, R BEER LR RKIE. BT R © | *
WA EE, TR L LBAM,, My, M, 48 L

SR n A/NBL BB — AN B M, MR ST 2
REEESELMNRT , AERMBRE, T AR AR EE— (&, 7)

MRREERRX /MR R E AL HREE, ATIBBX/NBRAENREY
AU

E11-1

ﬂ“%VJA&'
o As, RRM,_, M K. FREA 2T 60 R &

ma > p(&,7)As,.
im

O ARFEHBEAFARKENHRMAFFROAMHT.
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A2 NNMBHBRRKE. AT HE » WHEHE, REXFRZM
A0 BRI, Mﬂﬁﬁ@l

—11m Z p(E 7;,)As

‘E#%ﬂ%’b&l‘ﬁ&ﬁ%ﬁf&ﬂ@ﬂf&%ﬁﬁ BESIHETHHEX.

CEBX 8L AHOy BAM—-RAXBHEN, B (2, y)ELLER.&E
L EEBBA—RIIM, M, M, B L 3Bn MR EE : MNEEIK
BAAs . X(&, ) AR i MR EERREN— K ERR £(&,9)8s, (i=

L2, n) JHER D) (&, ), MRS & LB K B AR K I A0
B, XHEBRBEE, WRIBRRAGEE (2, y)EHBM L LXK MHE
Fﬁ'ﬁﬁ% LMy, f(.t,y)ds

~~~~~

. | f(x,y)ds—llmzf(&,r])As, w
st f<x.y>nwmmw L MRS AE . -

BB E R RITERE, M f(x, ) N BRI L LN, XHILK H0fh
%ﬂﬁjﬂx,y)ds RAEER. AR ?f.{l’]‘aﬁ%f(x,y)EL_t%ﬁéﬁﬂ‘J

REZAEX, Eﬂ‘ﬁﬁﬂ‘%%*@ﬁ:ﬂgﬁﬂ m ﬁ%’g}ﬁ/x(x,y)ﬂ’. L _tﬁﬁ
i, BL % T y(x,y)ﬂyﬂiﬁgﬁﬂeﬁﬁﬁ B '
A Yom= J plx,y)ds.

tiﬁﬁlTM%UﬂHﬁf’ﬁJﬁﬁ%&ﬁilﬂEﬂ‘ﬁ% r B‘J‘fﬁ% Eﬂﬁﬁl

Lf(z,y,z)ds—lgr‘; S #6005,
MR L (R DRABRERNO, RIVAE BHE L (R D) LHBHRRNS
TR %R ERESRAZ M. G, 8 L T4 R B i L,
& Lz (iaf'ﬁ L= Ll + Lz)a%&%

[ femds= [ fads+ [ fzds.

Ll+,z

MR L RABE, MARK f(x,y)EAML L EXFIMK B HEBNTH

O BRRBH,L (R DT RARE, [ 5— BRI, LUSRIMARE L (R I RERR
LY.
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SI; flx,y)ds.

H X IR B R BRSO E AT T I:.ﬁu'Fﬁlﬁ
HHR1 & e.pHEH,N

J.L [af(.r,y)‘*‘ﬁg(-#.y)]#%aIL‘f(»?,y)d5+ﬂl[Lg(1,'.)l)ds-
H2 ERSUWR L TAAARARBRML, 70 L, , 0
» :JLfv(x.,y)dS?'L _f(.t,y)ds+ L f(’.lr‘.yjds.“
R3 REL J:f(:c.y)<lg(.t,y)_,ﬂlll‘ 2
Lf(x.y)ds< '[Lé(x,y)dé.
. F ' o ‘
Co iJLf(x,y)ds|<IL 'f(.r,y)'ds.'

=. XT?IK%H‘JH%*R%H’JVI‘H%

EE W@ f(r,y)EWSN L EERNAES, L HWBMAEY

S0 <,
He o(e), t/;(t)E[a,B]_tE’ﬁ Bﬁ:&ﬁ%iﬁt B <p'z(t)+¢'2(t)¢0 Dllllﬁ&

w&j f(z,y)ds BE, B

jf(x,y)ds—jf[go(t) ¢(t)]«/(p2(t)+¢ (t)de .~ (a<B). (1)

iEf BE%YSH :HaZEELHR,L EMAM(z, )R AZRBHE
MR L. & L ER—3IK
: A=M,, M, M, ,M,.,,M,=B,
E A R F— 5] 5 VR0 1 40 5 B0
a=1,<t,<t, <<t <t,=f.
BE KRR EL,F ‘
J’Lf(x,y)ds?!\iga Z} fl&,m)As, .

&)ﬁ(f,n),)xd'ﬁiﬂ:éﬁﬁ T; sEI] E;= 50(2';)\17,- =¢'(T,~).53$ t,»-,<r,~<t,-.EE:.F
Asi=J‘ll Vo (e)+ ¢ (2)de, '

BB HEEE,

As; =+ 9 (') + ¢ () A,
Kb a,=4-t.,t,, <0, <t,. TR
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J f(z,y)ds=lim 2 f[q)(t),:/;(z'-)]«/ga'z(t'-)+ ¢ (')A, .

HFEREY 2 (1) +¢7 (t)EbﬂlZ.n[a,ﬂ]J:fEﬁ &ﬂ]—fU?EJ:.iQFPH‘J
o BB, O, AT

J.f(z,y)ds—llme[qJ(r) ¢(r)]J¢z(t)+¢ (T)At

ERAROMBERRE R flo(2), tﬁ(t)]w/qoz(t)"'sb (t)ElZIﬁ][a,B]
ERERS TR (o, f] L, mus&&%%&ﬁ%#—&&@ IZILH:J:

i\“&#ﬁﬂﬁw%ﬂﬁj Fz,y)ds BFEE, HEA

Lf(x'y)ds=Jf[sO(t),c/l(t)]w/cp (z)+¢'2<z)dz (a<p). (1)
AR(D)EY, I EX K sS4 Jlf(z,y)ds B, RE . y.ds i

WD () 9() W o () + ¢ ()t  REM « Bl pHEERSRIT T, XE
DRAEE BERSH TR —BREMF LR XREI NLRESHTUE
th, B FANRBA KB s, BRIER, AT A2, >0, EUEBR TR « —& /b
FERB.

ﬁﬂ%ﬂ% LAaHE
&= o y= glr) (£, Lr<X)
%Hj R AT MEXFEE B MESHENSH TR
—t,y </1(t) (2, <1< X)
B‘Jlﬁﬂ‘? M AR (1)BH -

J f(.‘c.y)ds—f flz, () IV 1+ ¢ 2(z)dz (.r°<X) (2)
K, R L HH?‘:TE V

2= o(y) (5 <y<Y)
4 A

JL flz,y)ds= r flo(3), 31V 1+ ¢ (y)dy (3,<Y). (3)

AR ()T EI S F WL T bS8y R
z=¢(2),y=¢(2),z2=w(t) (a<t<P)
éﬁtﬂﬁﬁﬁﬁ/ X

[ £tzy 2de= ['flo(e). (), w(D IV gD+ p7 (0 + ™ (e

O EMIEREMBERY o7 () + ¢ () ERAKM e, ] LM —BEELEHE 3 8 MRS
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(a<B). (4)
81 ﬁ-ﬁj Jyds, B L BIBHIZ y= 22 L& 000,0) 54 B(1,1) 2

M—BIR(E 11-2).

M BTLHhIE
y=x* (0<z<1)
L, R

[ e = [ VAT 0
=ﬁxJﬂ7?u
- [1_-12_(1+4x2)312]l

0

(o)
//. ~
Ve
Ve
7

<;\ﬁ
=

- *

mu-2 : . E11-3 o
Bl2 HBEREIR. q%»ﬁjj'a 2 MBI L 3 FEMMHRMHNOEDIRE T
(REEE =1).
R BARIRERME 11-3 R,
I= J’Lyzds.‘

ATETFHE.FA L WSEFE
. xz=Rcos 8,y=Rsin 8§ (—a<0<a).
TFTE

I= I yds= j R%sin? @ v (= Rsin 6) + (Roos 0)°d6
. L | ‘
sin 20]

_ p3

=R I sin ada—T[e
R3

=T(2a—sin2a)=R (a—sin a cos a).

3 HEMELHRD L (2 + y*+28)ds , BB I HBER z=acos t.y=
- 189 -



asin t\z=kt LHR T+ A0 B| 2r HI— BTN
.m‘~j (z* +.y% + 2% )ds
r

= j:” [(acos ¢)* + (asin ¢)* + (k)* ]+ v/ (—asin )2 + (acos t)° + K dt
=ﬁﬂ(a2+k2t2)\/?—+?d; -
R[]

=%"“/W(3a2 +4jr2k2).

J & 11-1

1. B 2Oy ARAE - HBERBREMABWL  EA (2, L ENREER w(x,y). B
SR B B A4 2 B Rk

(1) XHLMST = $0. 7 y BEORESHIRER 1, .1, ;

(2) XHEL M R0 2HF 7.y

2. F AR A 09 B 4 B B9 B ST BT B IR 3.

3 HETAMMK LTS

(1) ﬂgL (2? +y?)"ds,\ﬁ‘|’ LAMRBlz=acost,y=asint (0<t<2ﬂ');

(mLoﬂwwM£¢Lﬁﬁ§umnumnmﬁmﬁ&&{

(3§ xds Ji L H WAL=z RIHK = 2 FERN KRN AR

W §, /T s Fok L HEA L+ =t KB = 2 Rz WEF—RBASER
BB NEA DR W e 7

Gw;?:%ﬁ;ﬂh£¢F%M%x=&m;d=€mzﬁ=dLﬁﬁ?t%ﬂﬁﬂ
2 BB o o .

(6) er’yzds,ﬁi#- I H3#4 ABCD, X B A .B.C:D K&K ¥ £(0,0,0).(0,0,2) (1,0,
2).(1,3,2);

quw;x¢me%m-ﬁx=urwmnd=ﬂywmn(mggun

(B)JL (22 + y*)ds , B L R r=a(cos ¢t + tsin‘ t)l.y=a(sii; t—teos t) (0<t<<

2). ' )
4. RERH m*{ll!ﬁﬂ] 20 PN EM(REE p=1HEL.

5. RBEHME—BMH BN 2 =acos t,y=asin t,z =kt , P 0<:<2n, ENAE
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B o(x,y,z)=x>+ 3y + 27 3K
(1) EXRT = iRt 1, ;
o (2) EREL.

R XARAREYH 2R

—. MLFPHERSHMIEHER

THBMEHRIENT B—NEAE 20y BHZEN
F(z,y)=P(x,y)i+ Q(x,y)j

BIYER, AR A BRI L BB A B, KPR P(x,y),Q(x,y)EL
FESE EHREERBENAEPESN F(z,y) ; F&.n)
BriEezi(E 11-4).

RIVWE, MBH FREH BFEAN A
WELBHB B, RAEN F HENDIWETF
1 F 5 RAB K SR, B ‘

N W=F-AB. A .
B F(x,y)REH, BRABBE L 830,30 4 T
WABEERUEARYE. ATE—HHE
e A 2 T g 2 R R DR A O L D) - 3 M 11-4
FiF HATH RS |
%H?EB%EMLJ:EGﬁM (l‘nyl) Mz(-rz’yz o n l(x ~1rYn-~ 1)#-]-[‘

S Bn AN, B — /‘ﬁr"J/MﬂI&M MRS EH:M , M6 R T

HiRE, TR ML :
M =(Ax)i ¥ (Ay)j

mwﬁﬁﬂ*,ﬁ#m,_ = T By =y = vy XETFEE Pz, y)
Q(z,y)f L L%, TR M, M, EIEBBREN—A(E, 7)) B0

F(¢ ,9.)=P(&, r))t+Q(E )i
KA AR NI BE L 5 AL B0 SR, ) F () W AN BER, M

FrfEHITh AW;TUﬂﬁﬁfuﬂﬂ%?ﬁjJF(&vﬂi)ﬁ M, M, Fife3h .
AW, ~F(&,9) M, .M,
Bp AW, =P(§,9)0x,+ Q(&,7,)Ay,.
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F£ W= EAW E[P(e 708z, + Q(&,7)Ay,].

A ARRn ’l‘/J\EIRE&E‘JﬁkkE 2 A0 B ERFMEHR R, B 18 2] a9 BR
HRMBAERES F ﬂﬁl‘]ﬂﬁ%%ﬁﬁﬁﬂ?#}m )

—lnmE [P(E 7))z + Q& ,7)Ay].

X R0 AR PRZE DS e Ath IR BB th B B BR7E S| 2 F A9 X

EX BLAOyEAAMNRAIRBH—REAXBHEN, HH
P(z,y) . Q(z,y)EL AR ELLBLHARERBAN—RKIM, (2,
1) Mo(zy,32) 5 M, (2,45 9,-1) 38 L 3B n A H @NRE

MM, (i=1,2,,n;M,=A,M,=B).
W Az, =2~ 2y Ay = v~ i1 (&L 1) A M, M, LE BTN K. R
24 MR KRR BARE 20 B, 2 P&, 7,) Az, BARIR BAEEE, MOAR IR
BAEY Pz, ) EAMBSET L LR &R MBERS Y [ P(z.y)dz.

B, Rlim ) Q& 7)Ay BHE, MALERN ER Q(z,5) EHA
M L XAy BMBRS 2 | Q(x.y)dy. B

JL P(x’y)d1=£i5,l E P(&,9)Ax;,

ZJ‘L Q(x.y)dy?l‘ig(} 2 Q(e. !Ivi)Ayi’

Hit P(z,y).Q(z,y) EERBAN, L MERSIME.
UERAB B E LM
ER_BPRINEER, Y P(2,y) . Q(z, ) EFEDER ML L EHES

o S ROIAES | P(z.y)dz B | Qa.y)dy #FE. WUR RA S EE

P(z,y).Q(x,y)7E L EH4%.
_tiBfEX—T u?@fufﬁiﬁfﬁlﬁﬁm&%iﬂﬁﬁﬂhﬁm r H‘J‘lﬁﬂﬁ

er(x.»,,y,z)dr:l‘l_l_]g Zl) P(E,’ ﬂivci)Al'.‘a

jra(;,gv,z)dy;gm > Q& 7. 6By
! i=1 - -
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JFR(x,y,z)dz=£{r.{l1 21) R(& 7, 8) Az,
B ERF M BR R
f P(.r,y)da:*!-j Q(z,y)dy |
ﬁ‘“#ﬁﬂﬁﬂ@ﬂbi‘" A ERRL,EERE /R |
[ Pzi3)dz+ @234y,
WA B R EER
L F(x,y):dr,

o Fz,y)=P(z,y)i+ Q(z,y)j HAREER, dr = dxi +dy.:
Bl A BRI M F TR AT Lk

W= LP(x,y)dx‘*‘ Q(zx,y)dy,

W = jl; F(x,y)-dr.
il , 18 o
J P(x,y,z)dx‘*‘J Q(x,y,z)dy'!'j R(x,y,z)d=z
r r e dr M
&5 B
' ‘['PP(.z,b;;z)dx +Q(z,y,z)dy+ R(z,y,z)dz,
57

J’FA(J:,y,z)'dr,

Kb A(z,y,2)=P(z,y,2)i+ Q(x,y, z)j+R(x,yf,-z)ké,dr=dxi +.dyf +
dzk.

MR L (K P)%ﬁ&%?ﬁﬂ‘] ?ﬂﬁ]%ﬂ%&ﬁ&ﬁf’] Eﬂi‘i%?ﬂ L (& I‘)J:X]‘;Ié
B MRE S TR LR E Rl R RS 2.

RIELRMARDE S, TS H X BIRM LT — R T E
REEREL ROAMEERARE, FRERXFHABERKAEMSL L L&
%0, o L ‘ L
ME1 Za. fAHEH,W

© EREEH F(z,»)EMR L EEGRE S L EEBAMo(x0,50).% L EMBEM(z.)
WL AT Mo B A F(2,9) = Flzo,50) |1=0.% F(2,3)=P(z,3)i+ Q(z,3)j, 0 F(z,y)% L
EESHT P(x,5),Qle, )W L L4,
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| T (290 + pFy (a1 dr

—aJ‘LF.(x,y)°dr+BLFZ(x,y)'dr.
HER2 BHMBRN L TSRBARXBOEEBLAL, F0 L,, 0
L F(x,y)dr= LI":F(x,yI)'dr+ L’ F(x,y)'dr. |
HR3 R LERERXFHEN, L B L H‘Jﬁ.lﬂﬂlﬁm,ﬂlﬂ
J_F(r,y)'dr= —J F(x,y)-dr.

i L AR ML MR L BAR n AB. X T E— N /NLBK,
4 2 91 4 1T O IR LB ZE AR B X R BB
%S, EIMHER 3 R, |

PR 3 %R, SR MBI B, AN EARAEREHE.
TR iRE MR, RN TERRS MRS @

E— PR AT 4 B R BN B RS 1, S UL B0 B B R LA — MR
TR B B B L B 3,3 4045 RO TR A LR B KA O

= ARG B TS T

EBE i P(z,y) . Qz,y) EEMHBIN L LHAEXAELE, L HSHH
By
{r=qo(t),
y=¢(2),
LBH s pAMB TR, A M(z,y) NLHEBAABLIEHILAB,
p()P(NEN « R ARRHARA LR A -—MEZSH, B go () +

¢(H#OMHﬁﬁﬁqudmh+QuyMy#EE_
JP(x,y)dz +Q(x y)dy o

I§H¢U)Mﬁh(ﬂ+QWU)MHN(HHt (1)

7L EBR—FIA
| A=My, M, ,M,,,M,_,,M, =B,
ENMETF-SIRAEANSHE - ‘
@=Lostyslystslyy sty =B
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R RIFHBEROWEL

JL P(.:c,y)ld:c = !11_1.101 E P(¢&, qiv),A..‘r,- .

iﬁﬁ(&,v,)xﬂ'ﬁiﬂz?}ﬁ{ﬁ T,-,E'] €& = ?(T;)yﬂ,‘z sb(‘r;),iii T; Eti-l_li z; 2z
E.8F
Az, ==z

i i—xf—1=90(t;)—¢(t,--l),
RRBA P EER, A
Az, =o' (7] Ay,

KA, =2, -, Fet,_, 5, 218, FR

[ Plz.y)az=tim 3 Plo(e), ¢(s) 1 () )ax,.
ENEH o ()EHAREe,B]) (B, a]) EHEL, RITTUB EXPH o
B e O AT |

[ Plz.y)dz = lim >} PLo(=),p(e)]g (z)AL, .
tiﬁﬁﬁmﬂﬁﬁﬁﬂﬁﬁtﬁiﬁﬁIBP[qJ(t),sb(z)](p'(t)dt.E?Eﬂfﬁ Plg(2),

(1) Vg ()L A SE RS RAFLE M0, I b 322 0 R4 | Plziy)aa
W A |
L P(z,y)dz= ffP[qo(t),sb(t,)]«P'(t)dt.
R AT E
[ Qtzdy= [ ale), 601y (1)ar,
L L R AR, 18 |
[ Pz.5)dz+ QCz.5)ds

= J-ﬁ {PLo(2),¢()]e"(2) + QLo(e),¢(2)1¢"(¢) 1 de,

EKETFMR o METFL WA, LR BHETL M%A,
A1) 5, XA 7 10 28 B4

JL P(x,y)dx+ Q(x,y)dy

O EWIEVNERBIEY o ()EB XM LH—BGESH, X B M.
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B, RE x .y dx dy RRER 0 (1) ¢(t) @' (£)de ¢ (¢)de ,RIGN L B2
BN ZEME « B L WASHTVMNNSBESEERIRITT , X BOHM
FE. TR« MEFLHER, LMREAMEFL HLR, c ZF—F/NMFS.

WRLAFBy=¢9(x)H 2= () AN TUBMSE T BHFHREE,
B, Y L Hy=¢(x) B, ARBH

LP(x,y)dx +Q(x,y)dy

- j | PLz,g(2)] + Qlz,¢(2) ] ¢ (2)]dz,

XETR o XML MRS, LR o XML LK.
AKX BIERME r S8 HE
z=@(t),y=¢(t),2=w(2)
SHMWHE, XEEZE

JP(.z,y,z)d.7:+Q(.z:,y,z)dy’i'R(:z,y,z)dz
R v

=[" (PLo(2),g(2), ()] (1) +

Qlo(2),¢(2),w(2)]g’ () +Rlp(2),¢(2),w(2)]w’()lde,
BT o XU KRS, LR B3R B

Bl 1 i+ﬁjlx§éx,ﬁqﬁL?ﬂ#&%&%y’=x£b&;ﬁA(1,—1)§|J,-§B(1,1)
By — B AL 11-5).
BE— BHFATAMLNY z WERARNE. B

B(L1)

Fy= /T REAME RS, FFUER L 4% AO 7 OB 9
BEA 7 AO L,y= vz, z M 185 0,% OB £, |7
y=vz.z MOZEE 1. Bk v = -
Inydx - J.AO zydz + JOB zydz \
= f: z(—vVz)dz + ﬂ rVrdx y==F eA(1,-1)
=2j0 I%d.'t:—g'-. 11_5

REZ BHABRNMLIX y WERIRNE, AL 2=y .y A -1 %3
1. A ‘
' _4

Ixydx =I' yzy(yz)’dfzr y‘dy=2[i] -3
L -1 4 5 5°
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Bl2 58 [Lyzdx HeA L H(E 11-6):

(1) 8N o B R RS SRS A6 7 2217 R LB R
(2) A A(a,0)i = #BIRB(- 2,00 WELE.

Y
B(1,1
y , (1.1)
x=y
/\ y’—'xz
B(-a,0) 0o A(a,0) x 0 200 %
11-6 Bi11-7

B (1) LERSEITRE

x=acos 8, y=asind

LS OMN0ER « IR, Bl
J yidx = r a’sin’ ( — asin 8)d8=a’ J"r (1 - cos’8)d(cos 6)
L 0 0

=a3[cos O—COS; 0]:= —%a’.
Q) LBHFEBHIy=0,z Ma B -a.FFLU
J yidz= J 0dz =0.
L a

MBI 2 B, BRFAMERS WA RBAR, AWML [LaFE,EBR
ARBEHEMBHIEHTHEE. _

B3 Tl‘ﬁ:J" 2zydx + z'dy, HP L H(E11-7): |

(1) L y=2> EX 0(0,0)3] B(1,1)#—BiK;

(2) % =" LM 0(0,0)% B(1,1) B —EK;

(3) AL OAB,IXE O,A,B KK££(0,0),(1,0),(1,1).

B ) e HERY . Liy=x",2 NOZZE 1. 571U

L 2zydz + zdy = f; (2z-2% + xz-Zx)dx=4I; Fdr=1.
(2) thxt y EMRD. L:x=5",y AOZE] 1. 5T U
L 2zydx + 2’dy = J; (2y2'y'2y+y“‘)dy=5ﬂ y'dy=1.
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(3)J 2.Iyd.z+.z2dy=I 21ydx+x2dy+J 2zydx + 2dy,
' L oA AB
T£EOA L,y=0,z \0ZR 1,874 A
1
I nydx+x2dy=.[ 220+ z%+0)dx =0.
oA 0
#EAB L, x=1,y A0SR 1,5
1
J. 21ydx+xzdy=J (2y:0+1)dy=1.
AB . 0

M T JL 2zydzx+ zdy=0+1=1.
MBI 3 T LUE BRI R F B 42, iR B4 SO (E AT AAR S
4 HE erad.z +3zy’dy — 2ydz, HP P BAEA(3,2, 1) A

B(0,0,0)/HLE AB.
R HLB ABHMIBRE

Y2
3 2 1°
ASEHTRE
r=3t,y=2t,2=t,t \N17EF 0.
BT BA

J 2'dz +3zy*dy — 22 ydz
r

= r [(3c)*3+32(2¢)*+2—(3¢)*+2¢]de

' 0 87
- 39,= _87
—87J]zdt— 7

Bls R—ARAER M(z,y) BN F 0/, F 0K &M SR
& O WERREL, F 07 R0 A, BT Aa, 0 WHEZ + 2%
— L B T B SIELR B0,6), KA F SAERZ W

o4 m=xi+yj,|ml=v 2+ yh.
BB F= - k(zi+ ), 30 £>0 REHIHE. TR

W= [~F-dr= jﬁ — bzdzx - kydy= —kf,\ zdz +ydy.
AB AB AB

FRBEESEOTR T~ A A B AN TS =0, ] TR
W=-¢ Jr (—a’cost sin ¢ + b’sint cos ¢)dt
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=k(a2—b2)I7 sin ¢ cos tdt=%(a2—b2).
0

E.AEHERSZEAMEKR

WARMBZEZIR L WERANA KRS0 B BRI L HSHHE
{x=¢p(t),
: y=¢(2)
Bl EAALREBANHNBE o L. AT «a<B (F a>B,TL s= -1,
ABXMNs=—-a.s=-B,RA(-a)<(-B), BT HEEITIEX B s #HATE
), HREH o(¢) @()EARE [a, (IERAA—MELESFH . B o7 (2) +

¢ ()70, XNRY P(z2,y).Q(z,y)TE L LEL. TR, i 2IFHMERS
HHEAXN(DA

LP(.r,y)dx +Q(z,y)dy

= j" {PLo(8), ¢()]g" () + QLa(e), ()] ()1 ds.

RAVAY, B 7= ()i + ¢ (2)] REBIL EAM(p(2), ()M
— A, R 5B KT —B, Y o< B, RS RRRS
FINTERIL L 8971 LU , RTTAREOA 8 0 557 1 23 80 0 ) — B b o
HAEF ARG AR, TR, AR L Ry

t=9¢ (t)i+ ¢ (2)],
BRT ALY
g 0
e e P oo
I B M B B A R 79

J‘x. [P(z,y)cos a+ Q(x,y)cos Blds

] “(¢)
= [ {Plo(e), ()] 2
L i pLed VP () + ¢ (2)

QLo(2), p()] ) Oy
R N P T Ol M

= j” 1PLo(2),¢()]9 (¢) + QLe(2), ¢(£)]¢ (¢)lde.
AT, PR ML L AP AR 2 A TR .
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J, Pdz + Qdy= L (Pcos a + Qcos B)ds, (2)
KA a(z,y)plax, ) AFMBMRI L A (2, y) R ABERFTHA.
KL, SEME I EROFREMEARSZAEMTHRR:
: L Pdz + Qdy+ Rdz= .[r (Pcos @ + Qcos f+ Rcos 7)ds, (3)

R a(x,y,2)plz,y,2) 7(z,y, 2 ) VB EMRIR I TEE(z,y, 2) L HHD

Tl 55k 84 75 161 £
FRMERDZRMNBERBTRAM BB RE. 0, S EML r LK

W%ﬂ&ﬂﬁZﬂB‘Jﬁﬁ_fﬁﬁMﬂTﬁﬁ

J A dr—I A-rds (4)
)4

LA°dr= LA,ds. (4)

H#p A=(P,Q,R),t=(cos a,cos B,cos Y NHMMEN I E&L(z,y,2)4
0l KRS TR F dr—rds—(dz dy,dz) , FFAFRMAEITT, A, AREA ERNE
EwiE.

3 8 11-2

1B L %20y WA 2= a L9—8,EW
JLP(I,y)dr=0.
2. 8 L % 20y WA WEM A (a,0) B (5,0) 9 — B I IEW
ILP(I,y)dz= r P(x,0)dx.
3. AT AR R A7 B MR B - | | ,.
) [ (2= y7)de Jb L RHHE y= 2 EIA(0,0)BIK(2,4) 09— B

(Z)Elerydz.ﬁ‘P LAEA(z-a)+y'=a’ (a>0)0Rk = SUFERMES —RRA M

B EE A R 6 T BG4 ) s
(3)j ydz + xdy Fo L HBH 2= Reos ¢,y=Rsin ¢ LX1 ¢ bkoﬁ]lﬁg—&iiﬁ-

@§¢ (“y)dx "’ DAY St | REE 4y =’ ()

(5) Lx dr+zdy—ydz R P AR c=4k0,y=acos O,z=asin 8 EXITOI N 0B =
K —B,; '



(6) J-r.td.t‘*'ydy"' (z+y-Ddz, HP T RARA,L,DAAR,3,4)00—BHLK;

M §rdx—dy+ydz.ﬁ'1‘ I HE AL ABCA, XEK A B.C KK ¥ &(1,0,0).
(0,1,0).(0,0,1);

(8) [ (2?=2ay)dz + (5" - 22y)dy J L R y= 2" EMA(- LDBEAL,D)
b — B3 |

4. L (2 +y)dz+(y-z)dy, 2 L 2,

(1) YL 3 = = EWA(L 1DEIA(4,2) — B3

(2) MAL DB A4, 2) RS E;

(3) W ELMA(LDEL,2), AEEBELD A, 2) WL,

(4) B r =20+ e+ 1,y= 2 + 1 LA, 1)E & (4,2) B — B3

S, —IHEBBMES A RED F R, RS — RE N m 6 R A E A 2
3 = R BB 4 (18 L T 55 — & R A B — B S 35 ) R R 9 30

6. & : MSEHMN M-S RERH m 09T AMR (2,130, 2) BELBE (2,
y2 2 B J BTAEEG D). ‘

7. ERBIROIMAB [ P(z,y)dz+ Qlz,y)dy RMILK M AB R L -

(1) 7 20y mAEELMNA(0,0) B A (1,1);

(2) BERDR y=2* KKWO,0)BIA(1,1);

(3) WLEEEA 2° + y* =22 WA(0,00B 4 (1,1).

8. MIrAMia=1,y=1¢",z=1" EHET ¢ M 0AEF | MR B RIRAHLR

% | Pdx+ Qdy+ Rdz HMATK MILBS .

F=T BAASKXERHENA

—. BHR2R

E—TCRPEMAEP ,F0 - FHRKAR
| rF'(x)dx = F(b) - F(a)
FRF (2)ER [ a,b] L BT IERL SRR RS F(2) %A X F 3 A
ERIERRE.

THEHENAHER(Green) AR ERRI, ELEHARE D LH_EHS
ALESHA RS D KA RMK L EMERRSRRE.
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BERN BV EAEERKSBNES. R D N PERSR, 0H D AE—R Ml
LR T E R4 E0)B T D, MIFR D o T 200 K 3, , 75 T Fk o L 6 0 K0 S A
Wi, PHAEEREREATE W (BEARWRKS, A5 BREBESH
W (AR B, F, FE EREERE (x,y) |22+ y2 <1}, k¥
FE(z,y) | y>0 HREEERS, AF BRI (x,y) 1< 22 +y <4},
(2, ) 0<2? +y* <2 MR EEH K.

MRERS, D WA RMeS LRITME L WEmD
T MMEEW L 693X RATER ;D P 7ERLIE A A9
— ¥4 BEEBEZE . B, D R R L & | FrER
MR B K 11-8),4E% D WERBR, L MER
RO, T ¢ ROIE ) IR 1 7 i

EE1 @HARE D B4R BOMS L AR,
& P(z,5) R Q(z,5)% D LR#H— MELRS H11-38

[l E=)
H(‘;? ap)dxdy 9§de+Qdy, (1)
D

Het L ED WRERMLR L.

AR MBBHAR.

E ABEFEXE D mﬁﬂﬁfllﬁ%ffzrm@ﬁ& ":TD H@Iiilﬁ-ﬁﬂ‘%L 32
ﬁ%ﬁ%wmﬁ MRE DBHEX BXE Y MHNHEE. '

11— 9.8 11 -10 FiRM KRR TXMIEE. A, 8 11-9 FrMKx

BDEBREXHY, FLEDXRYHN. EREMNMABWFGAE HL, iz =

TN
¢1(), EBCFHL; 2= ¢, (), 00 D ATREM
D=1{(z,y) ¢ (<2< (y),c<y<d},
B DXEY ®K.

YA

d b —
Ly .(v)Lzz =P,0)
|
cf-—- |

|
l |
0 a b x

B 11- 9 ‘ , Mi11-10

&Dﬁﬂ@ 11- QE?/T,T% D—f(x y)|¢1(1)<y\goz(x) a<:c<bl»
- 202. -



m”’ L B I = ﬁﬁﬁmﬁﬁwg -

p(z)a

e {2

I {Plz,p,(x)]-Plz, ¢,(x)]}dx
B—km, EXTébﬁE@Fﬂi%ﬂﬁBﬁ‘lﬁlﬁ&ﬁﬁfiﬁ
EJ;LPdI = JL Pd.z + J.BCPd..z + L Pdx + | Pdzx

s GA

= [ rgr+| paz = fp[x,ga,(x)]qx +[Ple,ga(2)lda

| - riP[xnp,(:c)] - Plz,9,(2))ldz,
B
d.zdy = § Pdzx. - (2)
XHF D= {(x,y)|¢,(y)<x<:/)2(y) c\y<d| [ &
IQ a ¥, (5) _3_Q
,[D[ﬁd‘xdy B ,[, U»ﬁ,(&) aldx]dy
- j“aawz(y),y] - QLo (3),v]1dy
= L; Qdy +LI‘Qdy =‘3€LQdy- | 3)

BHFREER D,(2).(3) AR Rz, 43EMEAR1). X FmE 11-10
FFRIER D, 522 % T E (1) R .

BB — Y . iR K D AR L&, IRATIAE D A3 %—
S B A M LT D 4 A RS ER5 B K80, 4878 45 5 43 B K SR 2

R I, BRE 11— 11 PR MK D k3, BRuR#E L SMNPM,
gli&—%ﬁﬂh% ABC)*E D ﬁﬁz Dl\Dz\Dg E%B i

4 MAAR() TEANWE B | p,
'H(g_f - —)dxdy = — Pdz + Qdy,

MCBAM M| D, B

aP)d dy = SEA Pdz + Qdy, N ”

(

d
( aP)d:cdy - 43/« Pdz + Qdy.
5, -1
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T = AR, HE RCE AT A0 B A Bl 2Rk [ A9 i SRR A B L R
JI (938 9P )d:cdy 3§ Pdz + Qdy.

X L %D %ﬁjbIEjJ‘r"J — i, "i.“(l)ﬁi‘ﬂi*ﬁ&i’ﬁ?%%%@ﬁﬁﬁ‘]
F XS AR AL . E

ERMNTFHEFERSE D JI%FPK"BZ‘(I)E## BFEERE D WML FH
B AT ﬂﬂlﬁ-ﬂ‘]?‘il’]ﬁlziﬁi D ﬂéﬁ%ﬁﬁﬂiﬁ

T T B 4 PR K B — A B BB

E’\‘Q(I)EFEL P=-y,Q=z, 0%

2|| dxdy= .z:dy ydz.
ot §,
ERXERRAXE D WERA WG, Bls
A=%'ﬂ; xdy—ydx. (4)

Bl1 KB x=acos 8,y= bsin Gﬁﬁ'E]JﬂZEUEE(JEﬁA
ﬂ REARN(FE

A ——ﬁ; xdy - yd.z:——f (abcos 6 + absin’ 8)d8

= 2-ab L‘d‘@ = xab. |
B2 BLRER-FOBNKBMAME, EHR
f{; 2zydz+ z'dy=0.
i 4 P=2zy,Q=z%,M
B, AR (1 )75

§ 2xydx+x dy=1= HOdIdy 0.

13 Vr@iﬂ - dxdy.Eqﬂ D;%uO(o 0), A(l 1), B(0, 1))91%&(&9#

ﬁﬁ/ﬁﬂﬂﬂ(@ll 12) .
® 4 P 0,Q=ze

B, B AR (DA
. 204 -



. _ 1
He"z dxdy= fm+m+mxe"2 dy = Jm ze™ dy= L xe—‘zdx=%(l -e ).

D

Bl4 338 TUXIE st L p—AREAC S BN AT BT
WIS I, L 77 R 61 37

Hp="y =—Z Tl .2_ 2 ;
®’ 4P m,Q mﬂ]‘:"lx +y¢0[‘]j'v,ﬁ
IQ_ y - _3P
x (,rz+_-y§)2 ay

ic L BrERMAREND. 5(0,0)€D B, s AR (DER/

§xdy ydx=0_
L xty ’

%(0,0)ED B, EBUE Y/ r >0 EMTF DANBRA L 22+ y' =138 L
MFERMAREA D, (B 11-13). E%ERKSE D, MABHKAR, B

4; xdy — ydx_§ .rdy ydx =0
2 2 ]
L z°ty T+ y

Mi11-12 : . B11-13

Hh | f 7 I BGHE B EJ5 . TR

4; xdy—ydx=3[; xdy ~ ydx _ J‘z" r’cos’ 8 + r’sin’ Ode 2.
L i 0

12+y2 xZ_hyZ r2

= FELMARY SHELXMOEE

W EFEWRRE G, RRBEHRG N MG B2 TR
B.ETARETHORENDISHRETR? XMREELE EREEHR M

O MTFERMAL:x=9(),y=¢(0),a<e<SPIRRT 1=a,0=p50 2 1,71, B, (p(s)),
$(01))5(p(e) , p(e2)) BRMFE, WP L RER AL,
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KB SH BT XK. B TR XA M, £ Y04 i & B4
j Pdz+ Qdy S#BFTX.

® G R, P(x,y) LR Q(x, y)?fElXiﬁ G WR%‘ Ff‘:&ﬁiﬁ%
AN TF G HEBHENH IR ABURGH |

MRABIRBHERRAMLL, L, (B 11—14)‘ -
F3R ' L, 4B

J' Pdx + Qdy = JL Pdx + Qdy AdLl
{E ST, BL A L4 LPda: +Qdy EG WEBRE 0 "
X, BUERSHERX. 1n-14

EUERRPETD, MRMERS SHELX, B2
[ Pdevaay=| Pdz+Quy.

BT o
j de+Qdy=—j_de+Qdy,
LZ L2
B L J de+Qdy+I‘de+Qdy=0,
, Ly L, .
) Nil] ‘, fi; Pdx + Qdy =0,
. L +L

RE L,+L; %—%Fﬁr‘]ﬁiﬁﬂ% Hit, 7K G W RS SRR EXT
B G MM ANERTS AT, KR, MBERKS G f ¥ £ iR
MBRTS N, QTREE G WHATH SHRETX. hILR ML haR

5}[ Pdz+Qdy TG W5BBEXMY TR G MEEMISE C ML F 4

§ Pdz+ Qdy EF%. 1
RE2 WEE G B BEEEE P (z,y),Q(z.y)E G HEAH—
WG R S mmwﬂﬁj Pdz + Qdy %G WEBBIR (W G HERA

Hﬁﬁﬁﬂﬁlﬁ#ﬂﬁ%@)&‘]ﬁﬁﬁ%%#a
SaP_3Q o ‘ (s)
a_y' r S
G WEMI. ‘ o o ‘
iE RIERGFEGC)RASN . G HER—ZMAML C, BIELR MG G)R

A:E: <§C Pdz +Qdy=0.FH% G BAEEMN,FFUFMEL C 7 B R 0 ) X 30
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DE&RWEGCH, FRGS)RE D LERY. MABHKAR,F
ﬂ(gg aP)dxdy § Pdx + Qdy.

ERZEHG BRI STE (BrunEnsS - PaD rEnE ) wma

MBKZBESUETE.

FERA(HRLEN AEZREMNR MR C NEEHHZMEHERY
B WAGIRE G Vifﬂﬁlti Fﬁﬁ.ﬁEEﬂEu‘E fﬁwﬂ:l:ﬁﬁf:ttﬂ‘ﬁ!zi 4 G
WESHE—-AM,

RGBS (32-E) =wo.

BTG G2 G WL, LI G un%—-/\u M, WELL 78R /N

EHRE K,##87E K LER

aQ

dx ay 2°
FREBAARNE _ERTHERRE

3§de+ady ﬂ(zg ap)dxdy/—}-g,
IREF3

XE y BK MERBRMS, 0 BK WER.EH 7>0,6>0, AT
43 Pdz + Qdy>0.

RERSHE G NEEAMKRMBERIAFHBREHTE, TR G HEG)K
AR RARTRIEE, MS)RE G WL R IEE.
EHE_VE_BHA3IPRNFIA.ERSLERAHRN=Z1HERY

[ 22vdz+ 2tay 0% e 2 kB AR BAN BrxEid =02,

ZE8 A 2Oy T B BSL, TR 2Oy T 2 %30 380 , B s o 42 L4 j 2zydzr +

' dy SBBRIx.
TR R, ERRE G RS EERKE, BEK P(2,y).Q(z,9)E G W
AA— R ESRSH . NRX TR Z— R R 384 2 H I 458 R SR
R Bl EH 4 B RMNELED, Y L FERNREEHBRAN, RRR S

RS B GS = 50 BIBAMANRY § Pz + Qdy70, XRAEFEH

AEERIFER P.Q RS S SHAMNA O, JHAMBH AL,
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=, ZXREBILB S KR

FEEITE B P(z,y) . Qx,y) HRH 4 KM, AR P(2,y)dx
+Q(z,y)dy AREAN TR u(x, y) MW YN 0 B B FER
TeRkdx.

EE3 BEHE G R HEES, HH P(x,y). Q(x,y)EGl*lEﬁ—
MESERSHE, W P(x,y)dx+ Q(z,y)dy EGC HAR—EH u(z,y) LR
DHEFPEREGR

©
o

aP
L (5)

QU

I
E G WIERIL.
iE FIELHESE BREEERE—EBH u(x,y), #5
du=P(x,y)dx+ Q(x,y)dy,

P TE=P(z,3), F=Qz.).
Pu _IP  Fu _3Q
Mﬁﬁ m_@’ ayax_ﬁ.
2 2 2
0 F PLQ RA—BEGRFH BLLTI g i =

%’L?.imﬁwmmwﬁuz\;w
y X

BERA . REAKMH(5)E G WERY, W EE 2 TH,BRHA
Mo (zg,30) . 8RN M(x,y)%m%ﬁ{ﬁﬁlzi'é}l GCHERRIX, FTRTEX
THABAEE

(1 y) . } .
J P(z,y)dz + Q(x,y)dy.

(xg.39)
HEA Mo (xo,y,) BEN, XTMRFHERRTFER M(z,y), B, EL x.y
f9 R, 185X R BICAE (L y), BD

u(x,y)= J‘(w‘) P(z,y)dz + Q(z,y)dy D, (6)

(z5195)

THRIEAXESE u(x,y) WM R P(x,y)dz+ Q(x,y)dy. B R

© HEXHEWHAEDRSBSER,FE
u(x,y) = J‘(M) )P(s,t)ds + Q(s,t)dre.

[£37N
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P(I,y)\Q(I,y)ﬂEﬁﬁm,@%R?I‘EH)}

a a .
£=P(1,y), %=Q(x.y)-

ERIUMELF

du_ . ulx+tAzx,y)—ul(x,y)
=—= lim .
aI Ax—~0 AI

H6)X,58
w(z+Az,y)= j(’w'y)P(x,y)dx +Qz,y)dy. ¥

(xg134)

1K S A S R 3, T BURE A M, B

M, REHEFTT - BHELZBAM BIN R ERXE

HEMA R MEEE(E 11-15). XERE
u(zx+Az,y)=u(z,y)+ o

(x+Arx,y)
I P(z,y)dz + Q(x,y)dy.
(x.9) 11-15

M
w(z+Az,y)—ulz,y)= IEI+L‘)I">P(-.I,y)d.z + Q(x,y)dy.
EXNELE MN I FBR y =588, xR MRN8 8 8, ERXRHR

w(z+Bz,y) - ulz.y)= j’mpu,y)dz.

MAERSHHEHER, |

u(zx+Az,y)~ulx,y)=P(x+00z,y)Az (0<KOL).
TREAHERL Az, 32 Axz—>0BEBR. B F P(2,y) NIRSEE G WEL,
Plz,y)&xHH—EHkELE, TRE

d
£=P(x,y).

[A) 38 A] §iE
%= Q(zx,y).

BIED T R4 RESM EE.
R 2 RoRH 3,3 VA TG
#it BEE G R— RS, Y P(2,5).Q(2.9)E G WRE—

mg@ﬁ%a.muwmﬁrjpx + QiyECHERBRELNRENDESRH

B GCHEERR u(z,y), 8 du=Pdxr+ Qdy.
RELREE, NREH P(x,y).Q(x, y) EREER G NRE—Hri&Lk
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R, MR KME(5), 84 Pdx+ Qdy BFENTBHEH LML X RHETHA
H(6)HK . BHAK(6)FHM KRRy SHBIR, it 5 5 &R, 7T L%
BEATLF RN ERBIERNTR M,RM R M,SM f’ﬁ%ﬁéz‘ﬂ%%‘%(

11-16) , YR BEBEXBFTLELMT GA.
EAR(6) PR M, RM KB ML, B

ulx,y)= r P(x,y,)dx + r Q(x,y)dy.
FEAR(6)PH M, SM A5 BRE, MEH « B ER
ulx,y)= J‘,y Q(xy,y)dy +‘J~f‘P(.7‘:,y)d.r.

y S(xgy)  M(xy)
y
‘C(x.y)
Myxo¥0) R(xyo)
0o : o X 0 A(L0) . Bx0) x
E11-16 C . » M 11-17

Bls Wi MEH*#E(:M)WE%A@ﬁH‘Jéﬁﬁ 3R

— XA R
B P4 PELMHE, S

EAETEAERY, Bl EHLETERN ,x—d%’—yzd—x%%/‘&ﬁﬂgéﬁﬁ
RSB WE 11 -17 iR, *ll)ﬁ"it(é)ﬁﬁ)f*@ﬁ%

{z.y) d d '
x T
u(zx, y)—j s
oy I ty
[ xdy - ydx:_i_ xdy — ydz
AB :cz+y2 BC x2+y2
y dy . A 1Y .
=0+I —Hc S [arcta l] = arctan .
i e x4y "z 0 'rcanx :
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6 IRiF:-ZEEAN 20y WW, zy’dxr + 2’ ydy BRENBEA L5045, HK
H— XM R
R BEP=x",Q=2"y,H

EEAN Oy MAERS, B ERDS 20y AH, zy’dr + 22 ydy BEAEEHH
25

BB B&mE 11 - 18 fim, ALK (6)8HTR
R B(xy)

(x.y)
u(z,y)= J zy'dz + 2% ydy
(0.0)

= J. zy'dz + 2P ydy + I zy'dx + 22 ydy
04 AB

=0+ I:x’ydy = x’j:ydy = x_’zyj ° 450 *
‘ERHHRE 1-18
FA-TREH LM R EATUARRBTE—-L BT HE.

— M T RE
P(z,y)dzx+Q(zx,y)dy=0 (7N

BRE WMREHEBBITFRE DR u(x,y)WEWS:
du(z,y)=P(z,y)dz+ Q(z,y)dy,

WAFB(BEMBEBS TR,

BHAE  MEFRB(HERRE u(z,y) 2T . B4

u(z,y)=C

MESHAFRB(WBEER, Kb CRERTER.

HEM 3 RARX(6)AH, Y P(z,y) . Qx,y) EREEE G WRE—KH
EZRPBE, FR(DBEALHA T BT LELXMER

aP_aQ
dy dx
EXE G WER, BY R EGHEN , 288 R (T MERN
{(x.y)
u(x,y) EL. )P(z,y)dx + Q(z,y)dy = C, (8)
Hep zy,y, REXE G NEXSEETHAM, BEIR.

7 RigHE
(5z* +3xy* - y*)dx + 3z y— 3y’ + ' )dy=0.
B WP(x,y)=5z"+3xy"-y’,Q(z,y)=32"y -3y’ + 5", W

aP _ . . . 2_9Q
E—Gzy 3y =3
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EHit AT RREMA TR,
B x,=0,y, =0, R\EAK(B),F

(x,y)
u(x,y) = I ’ (5z* +3zy* — y*)dx + (3x%y - 3xy* + y*)dy
0.0)
= I:(Sx‘ +3zy’ - y')dx + J:yzdy

=x5+%x2y2—xy3+%y3.
FR,OIBHERA
1:5+-g-.rzy2—.ty3+—;-y}=c.

BRTRAAKX@LS EATURATERTERBENMSTE.
LB HBAB. BEAEROTBERR u(z,y)=C, KPP u(x,y) ¥
B
gu 5z +3xy* -y,

4
u(x,y) = J.(S.r" +3xzy’ - y)dx

=z +;xy - zy' +o(y),

XE o(y)RE y "EERMFFERY. AL, 8

a
E=322y =32y + 0 ().

X ulx,y) bR
a
%—31 y=3zy’ + 3%,

54
32’y -3xy' + ¢'(y)=32"y-3xy" + y*.

T P (D=5 p)=3y+C.
B LA, B T R IR
1

5 +%x2y2 —xy3+?y3=C.
"W, MERSHEREE

& 2B LF - dr BRI G ISR BREX, NHKARS F RS
« 212 -



THHERGHT FEMERNT SHERXM S —HERNKKME,H KT
BRFHGPHMARM R T —F A ER 7.

EE4(HERIHEXEHE) 8 F(z,y)=P(z,y)i+Q(z,y)j BF
HEEHG AM—1TERSE,P(x,y).Q(z,y)BE G AEZ  AFE—1 Y&

B f(z,y), BB F=Vf,Bllllﬂlﬁ¥F\ﬁLF cdr G WSBBEX, B

LF-dr=f(B)—f(A), 9)

HP LERUTFCHRBRIA LRI BHE—SFTRABHME.
iE ®RLBEBHTEN
r=g()it+¢()j,t€lea,p],
EBRAAXNNSH =, BA BXRSH:=5.

wB®R.f.=P,f,= Q P, Qﬁ%‘é LN 8

df + 9y dr
fz dt fy dz =Vf- ( dt ) F- de’
TE
F -dr = pF.(Edt = ﬂd—fdt = f[q’(t)"l’(t)] ’
L . dr . dt .
=f(B)- f(A),
.

EH 4 RV, X FHF F, AR jF - dr WEIURB T AR &

B2 L BT AR, TR T 0 2 6 B 2, B4 jp .dr EG W5 B
BEE. ARER BHRETSE.
AR(9) R E MBI EAAR
jﬂxmx=pw)-ma)

(K F'(2) = f(2))BEEM R BRI QAR , Fih il LR 0 HEE
/\ﬁ.

3 & 11-3

1. HETFFIEERS I RIEE AR E R

(D¢ @ay=a')dr+(x+y' )y 3o L R MHZy= 2" H y' =z FERHER
B IE 113 R 48

@ § (22~ 2y )z + (5 ~22y)dy. Job L REATASH4(0,0).(2,0).(2,2)7

(0,2)WIEHEXKBHIERMBR.
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2. AR RS , R T 51 27 B 6 B O TR

(1) BBL r=acos’t,y=asin’t;

(2) #E 92 + 165" = 144;

3) B £+ 3y =2az. |

3. IR JEECTH e L B~ 1" + 5 =2,L RTRERIE T
4. ERTHMARAEEA 20y MA SHETR, I HERAE

(2.3)
(1) LI ”(r + y)dx + (z - y)dy;
(3.4)
(2) Ll 2)(61}'2 - 3 )dz + (62 y ~ 32y )dy;

(3) J:j::(ZIy - ' +3)dr + (27 - 42y )dy.

5. AARMAR,HHHETHHMAERS:

(D 2z~ y+4)dz+(5y+3z-6)dy, b L HZTURSHH(0,0).(3,041(3,2)
W=AKIEFRAR;

@)§ (xyeos 2 +2aysin 2 = y'¢" ) + (a¥sin « —2y¢" )y, Feeh L WIEF B2
25 +yF =aF(a>0);

(3)L (2xy" — y*cos z)dx + (1 - 2ysin x + 327 y? )dy, Ko L HEMYLE 22 =xy* k

B4 (0,08 (1) #—Bral:

<4>L (22 - y)dz— (x +sin y)dy, i L REMAy=+v22 - 2° Ll &(0,005 &K

(1,1)8—Bm.
6. BIETH P(x,y)dzr+ Q(z,y)dy BB 20y FTEARARE — B u(x, y) HEHST,
HRXHER—D ul(x,y):
(1) (x+2y)dx + (2x + y)dy;
(2) 2zydx + 2%dy;
(3) 4sin xsin 3ycos xdx — 3cos 3ycos 2xdy;
(4) 3y +8Bxy* )dr + (2’ +8x"y+ 12ye’ )dy;
(5) (2xcos y + y'cos x)dx + (2ysin = x’sin y)dy.
7. BE—FHELTFHEABRED X=x+y, V=20 -8, XTENHET - H5.
EWRATENRZABSE, HHFERNISRETX.
'8, HBITAFBRELEELMAFTE? TN FR, RUEMHERE.
(1) (32 +6xy*)dx + (62 y +45* )dy=0;
(2) (a®=2zy— ¥y )dx - (x + y)*dy=0 (a BHEE);
(3) €dx + (xe* —2y)dy=0;
(4) (xcos y+cos x)y’ — ysin x +sin y=0;
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(5) (2 - y)dz — 2dy=0;

(6) y(x —2y)dxr - z*dy=0;

(7) (1+&*)dp +2pe*df=0;

(8) (2 + y*)dx + xydy=0.

9. MEBEHHABERFETEE >0 J:B‘Jlf’?-ﬂg Alz,y)=2zy(a* + y")i- 2 (' +
Y)Y RREZTER (. y)BBE IR u(z,y).

ST X AR B i AR 4y

—  NEROBERIOESEER

EARBEE—NE—BNEERBFR, 0REHRBO MmO, 48 0 i B R
B oz, )BMATEE p(z,y,2), PERELKITK A, B4 /1 B T 40 7 R
AS;,Ti% i NEMAR ER—R(E, 7)) B8ORS i ARIIE ER—K(E,7,8), 5
4 HEEEE p(x,y,2) ELMFRT  FIROFEE » RE T FIMAHRR

m=£l_r.l;)l 2 ;z(& )7].',C.')AS,‘,

Hoft A FR /MR B L O A

TR B BT 2 75 LA IR R ) i 2 4 A9 LK S, B8 H R BL
L B

EXY WHE S BREBHNO,EY f(2,y,z)ES LBER.B>SEESH
n INBEAS, (AS; BB RES i MABMENER) (6,7, L) R AS, LER
REM—AERR 16,7, 5)A8,(i=1,2,3,,n) 3R (8.7,
£)AS, SR & NG T AR A B A A0 B KM BB ATEE, WK
BB ABRH f(z,y,2z)EHE S ENERNMERSNE—XBTRS,IC

ﬁEHf(x,y 2)dS, B

J]‘f(x,y,z)ds=!‘i_l.l(‘)li f(s.‘n']iv{.')ASn

O LUSHRESE i thd il R 24 B 3T 69 6 4R, B oA 5

Q@ HEMNERRRUE EIFHAMERYRRE.

Q@ FMmE2XEG, RENE BT EEALBAFDTE, S SEmE EgBshe, U E
piktodi N
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Heh f(x,y,z) MEHAEY, > WERSHME.

RIVIGH, Y f(z,y,z)EREHE > LEEN, MERNBERSEF
TEW.SERBE f(x,y,2)E S L&

BEIREN, AEENEEEE 2(z,y, ) WEHHE S WERm, T
ERN p(x,y,2)E S EXERKMERS:

m =ﬂp(.r,y,z)ds.

ME = B4 KRN0, RITASEEBRE S EHEARNHERSSTER
5RO T b TR TR 2 . BN, S AT 4 R AN
S R3S, GRfE S=3, +5,) Bl

J] flzry )48 = Hf(x,y,z)dS+Hf(x,y,z)dS

s-+z

Eﬁﬁﬁﬁﬁﬁﬂﬁﬁﬁﬁﬂﬁx—fﬁﬂ ERA 5Ximﬁmw%ﬂﬁ1ﬁ§$fumﬁ.
BROXBAERR.

=, MERE IR E &

BHSE S A RBz=2(x,y) 41,5
zOy B LMY RIAD,, (B 11-19), 8\ ==
2(z,y)% D, E AHESHS R HREHN f(z,

v, 2)TE 2 L%
EMERNMERSNELHE *

Hf(x:y,z)dSﬂTJ ;Zl:f(&’”“t‘)&s"(l) B11-19
I

B Z RS AMRIE AS, (ERERBIEHE AS)E 20y T L HEE X
H(As;),, (EMEBREIEE(As,),,) , M)RXFH AS, TRRAI_ERSY

AS, = H V1+2(z,y) * 2 (z,y)dzdy.

(40.)
i'xy

FMA—ERANFEEE, EXXTUER
Asi='\/T+ zi(&: ’7?: )+ zi(f: ’7?: )(Aai)xyr
(e, 9 VRDMARE(Ag),, LH—K . XEE, 3, 0)R 2 LH—KR, ¥

@ 5 F e HTag ) R 41 ey A A St o T A 200 A 0 fh R A R ATD U ML o T AR R W Y R 4 R
e
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¢ = Z(Ei ’ 7],)’1;25.(&; » i ’O)mﬁlj\mgiﬁ(Ad.)n_tW)f{Q:-E
if@um.r..)as,

= S8 0,2 (&, ) IV + 22(E, 7, ) + 20(&, .7, )(As,),, -

BFEE flz,y,2(z, ) ILAREH 1+ 22 (x,y) + 22 (2, y) EARR D,
LESE,ATLAER, Y A0 BF, EXNAMMRBR S

i f[E,-,7].- ’Z(E; ’7],’)]‘\/1+ Zi(&,m)"‘ zi(&,‘ y?,’)(AU;)Jy
HRRAEE. IMRRESBFGHAMFGHTREERN, EST_EHS
[[ L2232z ) WTH (230 + 25200 dady,
D

B, 2 38 25 R D T L L[f(: vy, 2)dS G, B

Hf(x,y,z)dS

= Hf[x.y.z(x.y)]«/1+Zi(x,y)+z§(x,y)dxdy- (2)
D

E@t%?ﬂxﬂﬁqﬂﬂﬁﬂEﬂﬁk%:ﬁﬂﬁﬂ@é}ﬁ.ﬁé}iﬁﬂﬁgiﬂﬁﬁ‘l,ﬂ)blﬁl
BHESHMARBR z2=2(z,y), THBEARFEEPH SRR

1+ 22 (z,y)+ 22 (2, y)dzdy FEIHHN, REETR - 885 2(x,y),dS #
AV 1+ 2% + 22 dxdy, BHE 3 20y B ELWBREEKED,, , XHRIEXN EHRY
HEHMMEA—ERST.

MERSME S BT Br=2(y,2)H y=y(z,z) G H, AT PIxb TS
R RSN 'S

o1 HommE e [,k 3 RRE L+ ) + 2 =0 WFH 2=

b
h (0<h<a)@BHATIER(E 11-20).
® SHFEBX

z=v a’ -z’ — .
SELOy B EWBERE D, FEEARE(x,y) 2>+ y’'<a®’ -r*}|. X
Jsz§+—z§=———a2_iz_y .
RI\LAK(2),F
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M AR, R

Bl 11-20 Ai11-21

B2 HE xyzdS(D KPS BREAFEH2z=0,y=0,z=0R x+y+tz=1

ﬁ@ﬁﬁ%@ﬁ%ﬂﬁ%’*ﬁﬁmm(l 11-21).
i ﬁAﬁIEHHEZESF‘Ex 0.y=0.z=0K z+y+z=1 LHFMK
Kigk =,,2,,2, % 2, F& ‘

@xyzds J] zyzdS+ J] xyzdS + J]. xyzdS + H xyzdS.
= Ez 23 Z

HEI‘-‘PZ‘E 21522’23_[: ﬁfﬂ&ﬁf(x,y,z) zyz j'-’gﬂﬂg iju

JI xyzdS = H xyzdS= JI xyzdS=10.
22 ;3

3, Foz=1-z—-y, 5
J1+22+ 22 =/1+ (-1’ +(-1)' =43,

NI}
@xyzds = H xyzdS = ﬂﬁxy(l -z - y)dzxdy,
5 3, - B, :

o iE8 @ RAEHBTES LS.
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Hf D &>, # 20y B EWBEXE MBEEL 2=0.y=0 K =+ y=1 fH
A B . BB o

1 1-x
@xyzds =«/3J xde y(1 -z - y)dy
o 0

z
3

—«/_J (l—x)——y—];—;dx

3
_J—j (1 6.r)

3 a2 3 4 _ 43
—gjo(x 3z° +3x x)d.z:—m.

3 @ 11-.4

1 RE—AHERBRGBME =, 28z, y, )R EWEABTEN u(x,y,2), AMEREY
AR ERXMEXN T« PSS G E.
2. X E R ERS N E GEHAR

(z,y,2)dS = || f(z,y,2)dS + || f(z,y,2)dS,
[rews=] !

Kb SRS, S, ARE.
3r§2EﬂbEWW—+%E&N&ER%H&&»Q&ﬁ:ﬁﬂﬁﬁﬂﬁ*%?

a. ij'ﬁlﬂ!.ﬁﬂﬁﬂf(z..y,z)ds.ﬁ* 5 HWHEz=2- (2* + y* ) 20y T L H K

4, f(.r.y:z)ﬁ'ﬁﬂﬁﬂ'l:
(1) flz,y,2)=1;
(2) flz,y,z)=2"+3";
(3) flx,y,z)=3z.

5. ﬁﬁﬂ(z’ +y2)dS, B 3 £

(1) W 2=+ 2"+ y" RVHE =z =1 FIERH KR40 R Hm,
(2) S 2° =3(2" + ¥ )BT 2=0 M z=3 FrRBATMS.
6. ﬁﬁ?ﬁ]xiﬁﬁ&ﬁlﬂlﬁﬂﬁ-

(1)]] 24204 3y )dS. R S HPWME + F + 5= 1 HH—HRP WD

(Z)H(Z.zy—ZI —z+2)dS,HH S HTEHE 22 +2y+ 2 =6 EFE —HRPHOZA;
z

(3)ﬂ(x+y+z)ds,£=ﬁ SHBEL +y' +2i=a’ F 22k (0<h<a)WEB4;
z
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(@) [[ Gyt vzt z)dS 2o 5 W 2=/ FF S MHE o + 5" =200 FRBHH
ma. B
7. REHEE == (22 +5) O<=z<OMRE,HHAYTEEEY o= .
8. RIETHIEN uo MIHAEME 22+ 32 + 2 =a? (00T = MR,

BAET  XTARRA I E AR

—. AR AR HRES ER

H AT T E— e E X B E R,

B RATIBE 6 EE R P H B 2= 2 ()RR HE, B
ES T2 4 O A, — 94 B 5 — 2 1) X 39k A B ot T, 9 4105 A 2
A3 BAE BT R B T S A 1t R LA

e R AL AT A0 B T A4 B, A o T A0 . R AT AT LA AL B T vk
B4 R BB B0, FHE 2= 2(x,y), MBREKRERE n &
15 8 1, BRATTRRIA 0 TS ol T 49 _E 00 5 S0 , b T O ol T 0 SR TR Bk i 1
$5 AL, R ATRRIA 0 B B T A9 S0 3R BSE T v 1) B AR B S T 0 9
T L SRR A

W EEHMME.ZE S ER—/MRIME AS, I AS BER 20y | LB —
B, SR RIRYERITH (Ac),, . BE AS E&RMMERES - #8
Jef y BIRTE cos ¥ BHHIFIKGE (B cos y BREMNBBEMY). RIAE
AS # xOy H ERIEF(AS) , A

(A6),,, cos ¥>0,

(AS),,={‘(AU)U, cos ¥<0,

0, cos 7=0.
HH cos y=0 Wt E(As),, =0 HIFE.AS £ 20y B ERBF(AS),, LHBH
RASHE20y BERNBRERENEHRB U —EMNERS. LM LIEX AS

# yOz H & 20z B LR FE (AS),. B (AS)...
TEE— AT, )G 51 HEXT A AR B h AR B BE

O #&MH.ZEBE - PHEM L.
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HEHE—NHRE REEHIOWATESRE(BEFEN 1BHE
B h
v(z,y,2)=P(z,y,2)i+Q(z,y,z)j+R(x,y,z)k
GH,SREEGHPH—ABEEME, BH P(z,y,2).Q(x,y,2) R(x,y,2)
#HE S LS, RERMNBEARRN 2 HEeMREMRE, DER 0.
IMRWAET L FE EERR A B—NH K, B 7EX A X8 L& s 4
MRER(FmE) e , X n HETFEGEACEE(E 11-22(2), BAER

Az b 1] P 3 X P RSB AR R — N R R K A B0 v | SR (E
11-22(b)).

(a) (b)

B 11-22

(o n)= 0< T R BHERMERR
Alvlcos §=Av-n.
BRI KB A W 0 S — W 0

(o )= Thf, BV RE AR A il n FrE—WRAE 0 HE,
M Av *n=0,8 &=Av 'n=0;

(3 n)> 20, Av <0 <0, XETRATIHE Av - n 554 Vbl i P X 50 A
Wil n BrHE— MR, ©RR M AE A K A R LW - n BT — 0,
B - n FHE—R SR - Av - n. B, R0 ) S T4, 9 05T L P
K A Wk n FHE—METER © 9% Ao n. o

B FHRER% BRI — A dhE, Ef#Ee AR,
FEPFRM AR REEA ERTHRITE AT EEI HEXRSBEERHF

O prlBEMS, B, A E ST ¢ K.
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R — 6 PR A B, A TR R A e B R R PR A
EHEE = 4R n D3R AS, (AS, FIBTBARRSE i /J\ﬂ%ﬂﬁﬁﬂﬁﬁ) 7EE D 3

BB 0 RESEMRTRT, RE AS, WERRD, m]min‘fuﬁa AS, BiE—
RCE, 7, &) RERIHE
v;?v(fg,ﬂ;,é;')
=P(&,7,0)i+Q(&, 7, 6)i + R(&,m, 8k
fB AS, b E M & AL B W OE, U A
(&, 9, ¢ MME = KB B
n, =cos a;i +cos B, j +cos vk
REAS, EHMBESLHMBEMERE (B <
11-23). N2 B AS, ¥ 845 & 0 6w
BAEMEY |
v, n,AS; (i=1,2,-,7n). 0 y
TR B S wEEENenE

D~ v n,~AS,~
g 11-23

= 2 [P(& .7, b )oos @ + Q&5 G )oos B + R(&, 7, 6)eos 7, 1S,

cos a,-’AS,-‘?’;(AS,.)F,
cos B;*AS;~(AS;).., cos 7,*AS;~(AS,),,,
Bt £ LT R

sz[P(Eia?me)(AS;),z + Q(E, ’qivgi)‘(AS;)u +

R(&, 7, 8)(48),].
A A0 BLER MR IR, A BIME & KR T{E . 3R AR PR T 2 72 Al R
B E. AR BN REE L RE & T FIX SR a il R S,

EX RIARBHEOHT,EH R(x,y,2)ES LAR. B EES
Bln BUNETH AS, (AS, AR XRFE RABEHER),AS, £20y LW
BHRA(AS), (&,7,L)RAS, LEBREN—K. NRHEMRBEEHE
BHBRKME 20 BT, .

!\i—I}l} ZR(E, ’ 77,' 9 Ci)(ASi)zy
i=1
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BEE, WRERBAEY R(x,y, ) ETAHE S EXSF 2,y WBER
2324 [[Rx,y,2)dzdy, B0
3

ﬂR(x y,z)dxdy—llmZR(G 71 8)(8S)

He R(z,y, z)"%&%ﬁﬂﬁﬁ SRS HE.
?Sf?lﬂﬂ_lldﬁ)(ﬁﬁ P(z,y,z) EERAHE S L8445 y.z KHERS

[Ptz 5.2)dydz BER Qa5 ) EHMBE = EXIR 2 WHTRS
J ,
J]Q(x,y,z)dzdx SEA

HP(x,y,z)dydz=!\i_r_'r‘} 2})(&97}; » 5 )(AS) .

HQ(I ,y,z)dzdx'—‘!‘ifg ZQ(G.':?:’C,')(AS;)”»
=

UEEAMHERSRHFEIEZLXBERS.
%ﬁ]*‘é‘ﬂj ;g P(I:y,Z)\Q(Iyy,z)\R(x,y,Z)E;ﬁ‘rﬁlﬁfﬁ’ﬂﬁ > _tﬁ

gEmF, f A AR M T AR RAFFER, LUS BBE P.Q.RES B4,
FENAEHARSHR

HP(x,y,z)dydz+HQ(x ¥y, z)dzd:c+J]R(.r ysz)dzdy

WA#E%B‘J%:T& ﬁ?ﬁ@@)u RMNEEE R
J]P(x,y,z)dydz*‘ Q(x,y,z)dzdxr+ R(x,y,z)dxdy.
b
B, ExRim S HEEROME S TRAN
¢=HP(x,y,z)dydz+ Q(z,y,z)dzdx+ R(x,y,z)dxdy.

MRz B4R ARGFREE, ROIUERKE S L3 RTH i ERD S
T R¥TES R Y61 il T b X 48 43 ) B BT AR r 2.

X 6 i il T ARy LA S 0 AR AR B R AR S AR R B — e SR N

(DMRBLZ A, 12,0

ﬂdedz + Qdzdx + Rdxdy
= ﬂ Pdydz + Qdzdz + Rdzdy + H Pdydz + Qdzdz + Rdzdy. (1)
3 s,
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AX(DWTLE B Z 4R 2,,2,, .2, LEHLSBHE.
Q)& ZREEBE,Z RFRE EHRJFEEWE‘JEHNE T

J]P(x y,z)dydz= - P(.z:,y z)dydz,
%
J:[ Q(z,y,z)dzdx= - "Q(x,y,Z)dzdx, (2)
HR(x,y,z)dxdy= = MR(x,y,z)dxdy.
- “3

z
(2)F R, S50 i 18 08 AR S AU B, X A8 4 Bl T PR AP R BUE RS
HXTFLRMEERS, RNBAEERS #EE RN,
1X 64 S A9 E P At

= AR HER S K EE

BRGHE S BEAB 2= 2 (o, y) A H M IE LM, S & 20y H L&
BEREAD,, B z=2(z, ) ED, LRAF—HELERFE, BHEHR
R(x,y,z)7E 3 L%,

xRN AR ENL A

J]‘R(x.y,z)d.tdy———&i_t_rgiR(E;,V;.Cf)(AS;).U-
BE% = REM,cos 7>0, 7L
(AS),, =(Ad,),,.
XE, 5,008 2 EH—8, 8 §=2(&,7). \NTAH
ZR(s 0 8(AS),, = ZR[s 702086, 7)) 1(As,) .
A%d‘ﬂélﬂiﬁﬂ‘]ﬁéﬂﬁﬁkﬁ A—0 HXJ::TQW%E‘J&FE HEE
J]R(x,y z)dzxdy= HR[x,y,z(.r,y)]dxdy (3)

BRI AR 00 I B ) “H B AR AR (DRI, I E RS
[Rz.3.2)dzdy i, AEAH AT = BT S WERB =(2,y) RIFE S

BB RIR D, B —ERSBIE .
BER, ARG mARS BRI S 04 ; inR dhim R0 RE S
BT, X B cos ¥<0,HF4
(aS;),=-(40,),,
N
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HR(x,y,z)dxdy=- ﬂR[x,y,z(z,y)]dxdy. (39)

A, R 5 = 2y, x) B I
HP(x,y z)dydz= £ HP[J:(y z),y,z]dydz, (4)

EX AR S XRERE: ﬁﬂ%ﬂﬁﬂﬂﬁZ%ﬂﬂfﬁx z(y, 2) T8y B B
RO, BF cos >0, MBRIES ;2 ,00R = BUS M, Bl cos «a <0, MBS .
WMESHy=y(z,z)8H NE

I[Q(x,y,z)dzdx“—‘:t HQ[x,y(z,.z:),z]dzdx, (5)

EXEMPFEXRRE: ﬁﬂ%ﬂﬁ@ﬁzﬁﬁﬂﬁﬁy y(z,z) Br 4 B e i mE
H LB cos B0, MBRIES ;s RZ, MR 3 BAM, B cos ﬁ<0 r“E!ﬁ%
Bl1 HRMERY

szdydz + y’dzdx + 2*dxdy,
R 3 REHHEQ WA REIIMY, 2= | (2,5, 2) 10<2<a 0<y<b,0<
z<lcl.
BB OBARMEE S SRUTABS:
Siiz=me (0<zx<a,0<y<<OH)HI B
3,i2=0 (0<<2<<a,0<y<<b)WITM;
Six=a (0<y<<h,0<<=<Ce) RIRTM;
=0 (0<y<h, 0<=<c) WM
Ziy=b (0<zr<a,0<z<c)WAM;
Se:y=0 (0<z<<a,0<z<c)HZEMN.
B =,.3, 4 A MEBEE yO: HERNBEIT, Bt

szdydz = J] zidydz + ﬂ z*dydz.
b 3

23 4

MAAKX()HET
2idydz= || a’dydz— || 0°dydz=a’bc.
J]- JI D.[[

x D
ye

Rl w78
Hyzdzdx =b’ac,
b5

! .
' szdxdy=czab.

X
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FRIRMERSH(a+ b+ c)abe.
Bl2 HEMERS ||zyededy, Kb 5 BERE 2° + > + 22 =1 MU E
z .

=20, y=0H 384 .
B B4Rz Mz FWES(E1L-24),3,
WEE R
z,= -/ 1- 22 = 37,
Db ) :
z=v1-2" .

nyzdxdy = H xyzdzdy + H zyzdxdy.
5 3

TREBHBE—-NESNBEHNE S, REM, B4
BAMBEAME =, BTN, BESHMAARG)RG),. BHE

J:[xyzda:dy = J] zyV1-z* = y*dzdy - ﬂxy( V1= ' -y )dzdy
)

‘H11-24

-—ZH.ry\/I z* - y*dxdy.

XD, RZ RS, E z0y EJ:&‘J&EAZ& BRATFHE—RRAMRE 2* +
¥*<1 (220, y20). M ARAFRITEXIPI —ERLIMT -

ZH.ry v1-2z* - y*dzdy =2szsin fcos 8 4/ 1 - p* pdpd6
b D

> 1
- J’sin 20d0f 0 V1- pidp
0 ]
2.2
'35
M ﬂ:c zdxd =2
Y- Y 15"

s

=, MEHERS Z BREKR

BAEME S HFRBz=2(2,y) 8,2 E0) BEHREXEAD,,,
B z=2(z,y)ED, LRAE—MEZRIFH.R(z,y,2)E S LEL MR
SHBEM, N LRMMERSTEARGIE
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HR(J,y,z)dxdy HR[x,y z(x,y)]d.z:dy

B D‘J‘ﬁ Eiﬁﬁﬁﬁhﬁzﬂﬁiﬁﬁﬂﬂﬁﬁﬁﬁz%ﬁ

-z . -z, 1
cos a=—2‘z,cos B=——-’—, cos ¥ = ——urs,
V1t+z o +2) V1+22 +z »\/1+z +z

ﬁ&tmﬁﬁﬂﬁﬁﬂﬂﬁqﬂﬁﬁﬁ’&ﬁﬁ
‘[].R‘(.r,;y.‘z)cos ydS= ﬂ!R[:x,y,z(I,y)]dxdy.
B BT L, |
HR(x,y z)dxrdy= HR(.t,y z)cos ydS. (6)
mE = W—Fﬂ“ MBG)AE
J].R(.r,y,z)dxdy— - JIR[x,y,z(x,y)]d.rdy

{B3iX B cos 7=——2———— ﬁlﬂ:(G)ﬁ%ﬁii
+z,t+ 2
?3“%71’&45
HP(x,y,z)dydz— HP(J:,y z)cos adS, @))
ﬂQ(x,y,z)dzd:c=HQ(x,y,Z)cos BdS. (8)
5

z
A3H6) (7)) (B) =R, BB AT Z BN TFERR

[[dedz + Qdzdz + Rdzdy
s - 9)

= H(Pcos a + Qcos 8 + Rcos 7)dS,
H P cos a.cos B.cos )’-%ﬁrﬁlﬂﬂmf E,ﬁ(x,y,z)ﬁbﬁ@%ﬁﬂﬁ‘]ﬁrﬁ]%ﬁ-
FEMERFZEHBEROTERMT R BRER:
ﬂA-ds=JIA-nds S o 10)

ﬂA-ds=ﬂA,ds, 7 (10°)

Hh A=(P,Q,R),n=(cos a,cos B,cos ¥) WA MM = ZE&(z,y,z) M8

BAfr ki ,dS = ndS=(dydz,dzdz,dzdy) A EE M EIC, A, FEE A 7
» 227 -
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Bk n bR,
83 »mmamwﬂu + z)dydz - zdzdy, EF S RREBYE = =

%u-udﬁ?¥ﬁz;0&z=22ﬂ%wﬁMTw.
B AAEHERLSZEINEKR(9), TR
ﬂ(z +x)dydz—ﬂ(z + x)cos adS= J](z + ) gad.?:dy

:EEEHEE_I: <)

. x -1
€08 @ = e 008 ¥ T ey
Vitazt+y vi+tzxt+y

ﬂ(zz+J;)dydz"zd.7:dy=ﬂ-[(zz+x)(—x)—z]dxdy.
3 T
B BRI E RS W EE,E8
H(zz+x)dydz-zdxdy
= - H '[%—(Iz+yz)2- +x]'(—x)——;—(x2+y2)ld:cdy.

ﬁiﬁﬁﬂ-——x(r +y*)dxdy =0,

-ﬂ‘(z + z)dydz - 2zdxdy = H [x +%(xz+y2)]dxdy

b,y
I 20 2 )
= J.u de'[0 (p cos 6+—2—p )pdp=81t.
3 8 1-s
1. &3 bR M RS M e SEAAR
ﬂ[P.(x.y,z)i‘Pz(x,y,z)]dydz
HP (I,y.z)dydz"'HP;(.r ¥ z)dydz

2. %3% aomms A AR IR, E B HR(I y.2)dzdy SEBRSEH A%XR?

3. WH TS L IRA B EBS
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(1) ||z®y* zdzdy, 3 = BERBE 2 + y* + 27 = R* T LHEH TR,

(2) ||zdzdy + zdydz + ydzdx , B I REF " + 5 = 1 WFH 2=0 K 2=3 TR\
m&%—;rmwmwmmu;
3 [ (f(z302) + 21dydz + [27(2, 3, 2) + y)dzde + [z, 5, 2) + 2 )dxdy, ok
.f(x,y.zz)%ﬁﬁﬁﬁ.z RY¥Mz-y+z=1 EFOHRBL6 L0;
(4) (Pprzdzxdy + zydydz + yedzdz , P S BFE2=0,y=0,2=0,z+y+z=1Ff [
;:

J B 5 (] B J58 B 8 A 341 57 ot T A 0000
4. fEXf 44569 it R 5

HP(I,y'z)dydz*' Q(x,y,z)dzdx+ R(x,y,2z)dxdy
¥

R ERAmERS, HP
(1) SRFAEIz+2y+2V3z=6 TEHE— BT LI,
(2) > RIYE z=8- (2> + ¥y Y 20y T L FHIER4r 0 L 0.

BAT REHAX TERSEHE

—. B AR

BALARXEZETFEARREN _BERSSHAFMK LMK RSYZ0E
RIX R, T B T (Gauss) AR RE T = H MK W =HR 55 KA F ihiwm &
HERSZ M RR, XN KRARRIAT

BE1 BRTEAARE O RASARBHOAGE S FEAK, Y
P(x,y,2).Q(z,y,z).\R(x,y,2)%E Q LRHE—MEZRIY.UE

a a a
ﬂ] ( P+ 33 I:)d-y— @dedz+ Qdzdz + Rdxdy, (1)
=
'ﬂ](35+aa af)d = 4} (Pcos a + Qcos f+ Reos 7)dS, (1"

XBZZ0 B‘Jﬂ’l\ﬂﬁ'ﬂﬂiﬁﬁg%ﬂﬂ cos acos B.cos y B3 Eﬁ(x,y,z)ﬂbm
ERRHFTERE. AX(D)HO)MEEFARK.
E HEEFTARXOTH,A2XMEQIHEAREHAEN, AHXERE
HEAAK(DRATAT .
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WHARXE 0 E£20y BLEHBERERD,, . BEFE 2 WEEFTTF = il
MELS50 WA RMES WXEABEFREA.
XEAEIHS,,S M =ZHorEARE
1=-25), P s M3, 2HEFR 2= 2,(z,
W z=2,(z,y)BE X8 z,(z,y)<z,(x,
¥),Z BFW,=, REM;=, BV D, WHR
MR FRETRRTATT - B E Lo —3
5y JEAMI.

RF\EZBHRIOTEE.E

(z,y) R
5, dv = =—d
d’U H}jz (z.y) az z

=H {R[z,y,2,(x,y)]-Rlz,y,2z,(x,y)]ldzdy. (2)
b

o2z =zy(x.y)

dxdy

11-25

R A B B

J].R(.r,y,z)dxdy= - J]R[.r ,y,z.(x,y)r]d:cdy-

Iy

HR(.I, yz)dxdy= HR[.r,y 2z, (x,y)]dzdy.
EX s, _I:Eﬁ Wl 7E Oy ﬁiiﬂ@ﬁﬁx%g BT LA E B AR 48 X 2 45 19 i Tl
B2 LT |
HR(x,‘y.b‘z)dzdy=O.
fEUJ:Eﬁ*Eﬂﬂﬂ%

HR(Isy’z)dIdy ='J]T‘{R[-t,’y’zz(x!y)] - R[x9yozl(x1y)]ldxdy
| 3)
HE2).3)WX,8

a—d’u— @R(x y,z)drdy.

- WMREFE Q Vi"‘i‘ﬂ-"'lzﬁ?x %E‘JE‘&HR-‘\Fﬁ?y BMELS5Q Bﬁ‘ﬂlﬁ-
%ﬁz M3 R BERE F R, IR LKL ~

a—dv— @P(x y.z)dydz,
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manv— ﬁQ(z y,z)dzdzx,

LA E=msm 55, BERH A= (D).

EERIES P RIOMARE QETXHNORE, NEFEL 0 ABEFTT
BITMNELR SO MAFHE S HXRARERFAA. WR 0 RBEXHMF
AT EAG LA B 18 Q 2 A R KO, 6618 48 - ) K B X A
B 2 44 , F 1 5 B 5 R B o A S A U0 A 7 A s T R A3 ) 48 X (ELAR 5 T RF S A
i med ESFEH , Bt AR (DM FRENHAREMBRZIERK.

1 FAGFRAKXHEEERS z
ﬁ (z - y)dzdy+ (y— z)zdydz, /;

Hop S HREE 2 +y =1 BFHE 2=0,2=3 FFERMHE
TR A X3, Q BB A bl A9 S (B 11 -26).
% BHP=(y-2)x,Q=0,R=x-y,
P_, .20 IR KT

—_— 0 e
dx Z 3 ’ y
1
*‘Uﬁ%ﬂ?’&ﬂfﬂﬂf%ﬂﬂﬁﬁﬁ%ﬁ_iﬂﬁ,ﬁﬂﬁﬁﬂiﬁ ;x
RIFHE=ERS .8

@ (z-y)dzdy+(y—z)zxdydz BE11-26
z
= J]] (y—z)dzdyd=z
a

= [[ ¢osin 0~ =)pdpdod
[

- 2% |} 3

- L deLpdpL(psin 6 — z)dz
__on
--%

B2 FARBHLXTTREMERS
H(xzcos a + y*cos B+ z%cos 7)dS,

Kb S W 4y = & P TFE 2=0 & z=h (h>0)ZH AT,
cos acos Brcos ¥ 2 ER(z,y, ) EHE A BT ERE.
B OEME S FRHANE, AREEEA AR AR B S, .=

h (2 +y*<<h® ) B, > 53, —BWE— T HEihE, iCeEMERNER

MR EN 0, FAREAR, @8
+ 231 -



@ (z’cos a + y*cos B+ z°cos ¥)dS

Z‘l-ZI

= ZJD (x+y+z)dv

—ZdedyJ/_ (x+_y+z)dz

ﬁ':FD -i(.r.y)l:c +yz<h | E‘Eﬁﬂ
J]d:cdyJ (.r+y)dz— |

IR

(J: cos a+y cos g+ 2 cos ¥)dS= J:[ (#? —_.r -y )dxdy—flth

I+Z,

ﬁﬁ ' .
H(x?cos a+ y'cos B+ z'cos ¥)dS= JI 2’dS= ﬂhzdxdy=ﬂh4.
X ¥ ,

“1 zl
B it ‘
- -l-vr'h4.

2

P4
B3 WEE u(z,y,2)M o(z,y,2)EHARKK Q LFREFE—TR_MEL
RFH,IEH

ﬂ]uAvda:dydz—— @ a’UdS m (au v, u a'0+au av)d.:cdydz,
o

ﬂ(xzcos a+ y'cos B+ z%cos )’)dS=%1rh4 —-xht=

3z 9z 9y 3y 3z 9

ﬁ*z%mzﬁnm&AmﬁmE? R o,y ) S RIS ER T
RS A= L, 453 —p%%ﬁ%&%u@maﬁ¥ﬁ%ﬁﬂ
W B AR — A
EENT R
dv _dv
an a
HH cos acos B.cos )’ £ Eﬁ(z,y,z)&hﬂ@ﬁl‘?ﬂ%‘%ﬁﬁﬂ‘]ﬁﬁ%?ﬁ ?Elﬂl
mES
P

v v
5—C0S a+aycos B+ 37508 7>

Il

@( cosa+3ycosﬁ+ cos}’)dS

s
@ ( )cos a+( 3;)c09ﬂ+(ug%)cos}’]d8
] oyl .94 .

m|
Q

lI
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MARMHAR, G

du
@u 2245

P>

_ a dv a dv a dv
 [DEETRS TN
n

- dy dv [ du dv , du dv
= ﬂ]uAvd.zdydz*‘ JH (52 35 +ay 3y+ 7% 3 )dxdydz,
0 o

¥ ERAMBE AR B ELMERFTEIEN B‘J%'ﬁ .

=, iBEEH &EH‘J ﬂﬁ#ﬂﬁﬂl @B‘J%#

SLAEHR 545 = W45 = B BTHE 80 PR S AR AT, R BRI 7E B O R
T, ERT

Hdedz + Qdzdx + Rdxdy

SHE 3 %BEHERRHH:E MR ML XEERY TFEERN&GT ,EE
ROl T A M E AU IR X R AR A Rk

ENAEM_BEEIRRR-SAEBERANES. HEARKSR G, 4
R G HE—HBEFEARNERLET G, UK G B2 =% 558 K8 ; I
RCHAE—HBARTUKR—ARLBTGC Wl &, WHF G b H—4n
50 1K 35, . 451 4 35 T L AR A0 (XSGR B 2 25 B — B S E B, RS R — %l
i TR Y B R RS R 25 A R S 0, (B R R 25 A — 4 B Sl s R AN
OCHREZANRERESE—S5EEN, BFRRSR _SaEEw. '

ot T U 4E A o T O Y TR B R RV AT 4538

EHE2 9 GCRTA-HRLEZERM, P(z,y,2)Q(z,y, 2)s
R(z,y,2)% G NRAH—MELASH, Wl ERS

ﬂdedz + Qdzdz + Rdzdy

EGCHERMRBES i?&ﬁﬁREUH‘Z WA FHE (B G AE—A/ED
HERS ARSI BREFER

ap aQ IR
ER ay+$_0 (4)

# G WEAL.

i HEHX(E G AER, W R AKX (DL TEHE G AKER -

At EN AR AT HRGDORRESN. RZ,BE G ARE— M lE &
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HERS AR, EERN(DE G ARERE , MR EE G NELF—R M, R

aP aQ aR

BB =WR_HF AN, M_H%Hi GW#E%‘WHHE@E@#} % b1 ih T
B‘JME*‘%‘T%?@ XEMEATE. EEAL(4)RDER . EE.

‘= ERSHE

BEREY
A(z,y,z)=P(x,yi2)i ¥Qlz,y,2)j+ R(x,y,z)k,
HPRH P.Q.RYIEF—NEZEHIY.Z EHAK— H"ﬁﬁﬂﬁﬁ n =
R (z,y, )b p g, I HS

ﬂh
FRAmES A B ims F‘J%‘?“%fﬁ!‘lﬁﬁxﬁﬂ(‘iiﬁiﬁ)
CHMRMERSMRR AR NAREN

J]A - ndS = ﬂA ds = Hdedz + ded.t + Rdxdy

- B4 *F’Jﬂ%lﬁ yzj + 2° kﬁi‘tﬂﬁz iﬁiﬁ.]:ﬁ!ﬂﬁﬁﬁﬁ He = hHm
Y¥+22=1 (20 BFH =0 Kk r=1 BTHAERTES(E 11-27).
Rt BRI BRI LA
L flay, )=yt 2t C o
B‘J’%Evfﬁﬂi B S SO
_ Vf- __ 2yjt2zk
VAl v (2y)° +(22)
=y +ak (Y rzl=1)
| > L, | .
Arn=yz+22=2(3"+2")=2. | B 11-27

Eit ;A SFad S i L A E Ry N ;
JIA-ndS 2dS —HJ
Pl

ﬂdzdy =2.
, TE&M%@ﬁﬁﬁaﬁ
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(aP Q, aR) .

dz

= @dedz+ dedx+Rdxdy‘ (1)
I ‘ ,

R
WEHARE O EAREFRDN ATEFNRE(BEREHOEERN 1B
HEES
v(x,y.z)=P(x,y,z)i+Q(I,y,z)j+'R(x,y,z)k,
HKPEH P.Q.RARF—MEZRFN. S RARXE O KA F B EAIMU, n
RUES EA(z,y, ) R BLEEAR MBS ESSE— B AE, iuﬂ‘”'ll*l
WA StE > R mdsE o mik s R R

Hv nds = Hv ds = deydz * Qdedz + Rdzdy.
z

B, E%"iﬁ(l)&@?ﬁ%?ﬁ#%ﬁlﬁ%v L S mmmm:aﬁ B
67 B A 6 P B FF R KO 0 SRR ot FRAVBE WA R AT ES B
HRBEN, HELERKET 0 MR, 0 WRLHAZEREWBL"=E
HERZ R ERBTHE. FUBHAR(DNERTRBEISHE 0 AN
L Sk 7 84 i B P R 7 A A R4 ) R L

HEEERL, EEFAR1)EE R

[[(G2+55 5z )40= ouas
umtﬁnmwmv%rcmﬁﬁ -

v[] (525545 Jovs g s

ERXEHRT I*JE‘Jﬁ%E$ﬂﬁl’]$h¢ﬁl’\]ﬂfﬁ‘é&ﬁ‘]%¢ﬁﬂ%¥iﬁfﬁ
AR PHERT ERX LN, B

dP  3Q , R
(52+% *5)

II

_1
(&vmi) V .
XE(&, 7, DR QHANENSR. 4 QHR— )ﬁM(x,y,‘Z),‘El_titfi‘JﬁFﬁ,ﬁ

dP  3Q , 2R 1 :
E+’aj+az é_{r’t"—/ v,dS.

L RERHABE T v A M KB REEREE .2 div o (M), B

a a
dlvv(M)—aP aQ+a§

divo (M)EXBEAERREERDHATERRBEER M WELBE —&E

B4 iz o R 0 AR R P BT A RO SR R L . 7E div o (M) >0 B R4, MR R

RSt &, TR M ARTE A EBRG 2 div o (M) <0 B9 &4, FHkiE % &0
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B, R MR TE AR b TR O A 0 B 3R (LB R B ) s 7E div (M) =0
A, BRI LA TR,
St F— sy B35
A(z,y,2)=P(x,y,2)it+Q(zx,y,2)j+R(x,y,2)k

9P ,9Q, "’Ruumn&w BIBLEE B 4E div 4, B

dx dy
o S aP ,2Q 3R
o CdivAa= 3y t 5
ﬂmnﬁﬁﬁﬁ%v A EEE div A ‘tﬁjiﬁﬁv A LB
div A=V'A.

ﬂuﬁ'ﬁﬁﬁ% A B‘Jﬂﬁ div A SE4ERF, AR B35 A ﬁ%ﬁ%
R 4 g E G A B

ﬂf_ dw A ‘—V ‘A, —'E(yz)‘ -’3;(2 )‘—z+22=3.z,. .
FIAm G HEEMEE, BHAXTUERT @M mEER
[J ¢iv adv= [Ja.as o ®

MV-Adv=ﬂA,,dS. (5"
a b

BRFMAKN(RR:MEG A BIAhES KA ERS TFHigAaA
W BB PR il i = BT B K3 0 BB

sgl_;

3 & 11-6

1. MABHAXHAHERS .
(1) {pr’dydz + y'dzdx + 2’ dxdy, P S HFHr=0,y=0,z=0,z=a,y=a,z=a
7 BB AR B0 3 1k B9 R T 60 S0 B
"(2) px’dydz + y'dzdx + 2 dxdy, BB I AR 2’ + 57 + 27 = o HHMU;

z

*(3) (pzz’dydz + (27y - zﬁs)dzci.z + (2ry+ y'z)dxdy, Hh 3 B R BEk 0<<

T
Va -2 -y, 2+ y<a® R ;
(4) (pxdydz + ydzdx + zdzdy, S BRF=z=0 *ﬂ z=3 ZEMBEREEK 2 +3°<9
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B85 RO SM O |
(5) @ 4_rzdydz-y2dzd.r+yzdxdy.£¢' S RE¥EM2=0,y=0,z=0,z=1,y=1,z=1

5
FrE R RR 2 REMIMY.
2. RFFImfE A FAMES MEEEMoET.:
(1) A= yzi+ 22 + 2yk, 3 HER 2 + 3 <a? (0<2<h)WLRTE, MESE;
2) A=Qr—z)i+ 23— x2"k, 2 HAUT 0<2<a,0< y<a ,0< 2<a WLERMA,
AD B ‘
(3) A=Qxr+32)i-(xz+ y)j+ (¥ +22)k,Z RULAG, - 1,2) HBRD, K2 R=3
BORRTE , I AMY.
‘3.RTAMES A RBE:
(1) A=(22 +y2)i+ (Y + z2)j+ (2" + z2y)k;
(2) A ’i+cos(xy)j +cos(x2®)k;
(3) A=y'i+ xyj + xzk.
4. Bu(r,y,2)v(x,y, 2 ) RADBXEARSE 0 LHAE _RERRFBRGBL,

T4 IV BR u(zyy,2)0(z,y,2) W S BISMEE I R 1 S8

n’an
m (ubv—vAu)dxdydz = @ ( Z: van )dS
- X

Hep S REAARKR O WEAHRME XA BB AR,
5. FUARGN A RHEEFTEOR R R B ER KPR RBERE Q& S (R
JKTFSE R L JER/NET XY kBT BRI E S

LW HRREHAAR CHEETRE

—. REHLR

HHETEHT (Stokes) AR BB HARMIMRT RHARFES TYEAXR LW —8F
A SHARME FRWMARAENE R, MHHERFARXMIBHE = L stk mH
K5EE S HARBKXNMRPIBERER. X MREATRRWT:

BE1 @rASBRABHNSEAETEASE, S BUTD ADRPOSHRB
HERBE. THENSS HUFSEERNO, HM P(2,y,2).Q(x,y,2).
R(z,y,z) EME S (ERAAR NERE—NEHRSE, NG

O BMER, YAFR\HEAGMUME rwRTHTEN BRFROTES 3 LkEitwiEna
Bl o8RO RA W E S W ERIR MR,
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dR aQ aP 3R Q 3P
[(5-52)avser (-3 Joraer (32 - 55 ooy

=§de+ Qdy + Rdz. (1)

f\it:(l)ﬂtllwb‘r%moi/\it

E ABESS5PAF - HAEEHMRRSF A, RS HthB=
)R, SHEADRURT £20y BEHRBATFHAABAC,C
B B & 9 A K 3% 4D, (E11- 28) n

KAV % AL b T AL 2 iz:z=f(x.y)

Hapdzdz —dedy (
T |

|

|

|

m%mxﬁonrw_ﬁ%wﬁsﬁﬁﬁ%&ﬁﬁ
EEURRAMEE. | 1
REATRNPALENGTERIANER,H

ap ap ap . aP
é-zdzd.:c - a‘—yd.z:dy= H (-é—;cosﬁ- 358 )’)dS
b

(2)
di%itﬁ% <H dm it ﬁﬁ%ﬁz%&ﬁﬁ%ﬁm%ﬁﬁ
—f -~k
W’mﬁ VAR

e et
B ¥ cos f= — f,cos 7, JE'ER)\(Z)KA%

a
szd.z —dedy= - J] (aP ng )cos rdS,
z

cos a=

dy

| ﬂapd dx—-—d:cdy ﬂ(‘:’; an )dxdy (3)
: T X ?

‘Lﬁtﬁ%&mﬁﬁmﬁ zﬁﬁw-mmp«zyﬁ>¢mszuﬁw*ﬁ
B EAMALEROUSEH
aP ap

‘——P[x»y,f(»t.y)]_ az fy.‘ .
U, (DRTEH
a a
_ ﬂ‘gl—:-dzdx—ggdxdy=— ,ﬂ %P[x,y,f(x,y)]drdy.

Eod
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REBHRLAX, LXAHH _ERFTLABARR D WHRCH B LFH

- H%P[I"y’f(x’y)]dxdyz fﬁCP[Iay.f(:c,y)]dx,

apP aP ‘
TF& -é-;dzdx-é;dxdy= é;CP[:c,y,f(.r,y)]dx.
b5

HAEK Plz,y, f(z, )] EHE C ER(z, )M EEH P(z,y,2)E
B EREA(z,y, ) WA ARG R ER RN NRE - B L
HBBE—H RESRRINEL, EAEEN B ARIETHA T LVt

ﬁ’ﬂ’\ﬁLP(x,y,z)dx CE S, RATER

2P ap | '
Jla—z-dzdx—éjdxdy=§FP(.1:,y,z)dx. (4)

WRSHRTH.TOHAWEKRAR G T A, BAGDAERARKEHS
B E k(4R R L. |

HA WRETEPAT : HHAGWXAS TN U T BB SR
BELSRNLES REBAARM AN BABHB B RTH AR EA
i BN ESFHE U TR - R T AR (BRI

R A T

a a
ﬂgdmy - gg-dydz= Sﬁr Qdy,

IR IR
H—a—&-dydz - Sxdzdz = § Rdz.

EENSARA)HEmHAAR).LE.
ATEFEL, AATHRCSERERIARN(DER
dydz dzdz dzdy

a2 J - J . .
_[[ = 5 —3grPd:c+Qdy+Rdz,
z

P Q@ R

EREFAIRLB— RIS 5 R BB RRR S -5 Q B

RN OGS, FREMIFIRR ST

JR 3Q JP IR aQ adP
(a—y—gg)dydu(z—g)dzdﬂ(a—x)dxdy.
EEFRAXNN)EHMMBRELK.
FIAMEMERSENKER, TEBHREST AN —EX
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cosa cosf cos Y

ad ad a _
ﬂ'g = 3 ds-§3rpdx+Qdy+Rdz,

P Q R
HA n=_(cos a,cos B,cos Y)AEFME S ER(x,y,z) LB AFE .
WME S B 20y M EM—RTFEARXE, %EE%"&MK!&%M"E@ A
I ALK BT AR — R EE.

-5t zﬂﬁ]ﬁ?ﬁiﬁf’&ﬁﬁﬂ%ﬁﬁh\El;rzdz+xdy+ydz,$tﬂl= I E
Fr+ty+tz=l REALHAHRANZABHEA
AR, EMENSEATHEZAL S MG AREZ

H#HESEFAN(ELL-29).
B HbrHmAX A

fi; zdr + xdy + ydz = J]dydz +dzdx +dxdy.
r

s

J]dzd.r = J]do‘ = %, M 11-29

% DD, D A8 K 5 % 50z .20% 20y B 85 KA, B
§de1+zdy+ydz=%.

Blz AR SEESAREEBRA
I= 95 (' - z8)dz + (28 — 28)dy + (2? - y?)dz,

RETRAFHEz+y+z=SREFH (2,5, 2)|0<2<1,0<y<1,0<

U METRAGRBE, SN O HWERE £, R 44 (& 11 -30
(a)).

B W AFWatyre=SWEMET HERKBA, S 0 REEH

1 ‘ 1
= , ’E =cos 3= =_, /\; .
#Ean ﬁ(l’l 1), B cos a=cos f=cos ¥ 7 &ﬁﬁﬁ#A'ﬁ #
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Y-z 22 -y

= —%E(x+y+z)ds.
E%J%EZJ:x+y+z=%,ﬂ(

4 3
[=—_-_Hds=—2ﬁﬂﬁdxdy=—6a,,,
V3 24 3

S0 D_H S %20y FHEHEY ER(E 11-30(b)),0, 4 D, WER, B

1 _3
[ =1-2X ? = T
__9
% I=-=.
z
©onl__r Y
// 1 3
p /) |- x+y=-5"
137 / ) / 2
/ é// (0,1,0) 1'2‘/
+y=—
/ /— g w ’ (¢ A
(1.0.0) + ' 7
X
(a) (b)
B 11-30

o SEMERSSRETENES

EES TR FARAAREE T FEBAB SHETRNOEE. T2
folsts, FURBRAE SN A R, TS 2 I i RS 5 B2 TG 36 40 S
CESRRATE , 2E H R BA  BA 24 T 4 R P  £ 0 H SRR
B XRTFEAMATAEN A% T SHEEXNEAE, HUTFHL.
2E2 WEERE CR—BREEE, KW P(c,y,2).Q(z,y,2),

R(z.y.2)% G ARA—NEZASY WSABERS [ Pdz+ Qdy+ Rdz
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ECHEHRELX(HEGC AEEARKNHERIABINRILERGR
| 2P_2Q 2Q_3R 9R_0P )
dy dx dz dy dx dz

# G MiERLIL.
i WREX(S)E G R, MR AN (1) LB T E S,
MARMAERS AT BRHFGRESH. RZ, B’ G HEBHAMEZMER

AT EGCHE—AM, ﬁ(snwmzA%itx%eﬁm,mu%#%.x

yifBE

(7%

o ay) 0:,,>0.

ﬂ}-l'i_\ Mo(-rc ,yo.za)f’F"F‘ﬁ T=2 ,#Eii’l\xlz'ﬁtml—/l‘u Mo %'I}\*%

REMHEEAXIR K, #H87%E K LEF

3Q aP
oz ay

WyRBKWERANAFME. Bh y EFHz=2, L, TUEKEXH
3@ Pdz + Qdy+Rdz=3§ Pdz + Qdy.

Iy> 27

XB(DRFE ,
3@ Pdz+Qdy+ Rdz=ﬂ(gg ap)dzdy/—;l 2,
4 :‘ . . K ' )

Kot o R K WER,BEN 750,00, ATl ,
fj; Pdz + Qdy+ Rdz>0.

RERSBEFE, AW (S)RE G WML IELE.
REFAEHE 2 FHO5 RSB =V 3 Wik, T IR R
BE3 BRH GCREA—HEEERE, BM P(2,y,2).Q(z,5,2).

R(z,y,2)E G ARF—MELZESY WREKX Pdx + Qdy+ RdzEG A

BAR—EMu(z,y, ) NEHANES BER 2| '

HREX(S)E G RERI; HRHAEG)HEH,

X (R — ’%‘ﬁz%)_ﬂﬁ'ﬁt*tﬂ

(ruy,2) : o

ulz,y,z)= J - Pdx + Qdy + Rdz ' Mfxpy0%)
(agoygexp) ’ (4] 2

M(x..2)

. y
V e . (6) /. . “
: " My(xyozo) My(xy.z9)
ﬁfﬂﬁ*ﬂﬁﬁ‘rﬂ](& 11-—31 m*ﬂﬁﬂﬁé E. x

KRABBEGH) T T mn-3i
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u(x.y,z)=J’x P(x,y,,2,)dx + r Q(x,y,z,)dy +
£ ¥ -

0

Jj R(.z,y,kz)dz. | - (6”)

gq: Mo(-ro 1yo,zu)h G Wﬁ—i}ﬁ,)ﬁ M(z,y,z)GG.
=, FRRSHE

RS
A(z,y,z)=P(z,y,2)i+Q(x,y,z)j+ R(zx,y,z)k,
KPR P.Q.RYEL, T RANENBEAN—FKABEABHFARERE, «
BIER(z,y,z) b MBAA T E &, MRS

§A°1ds
r

Hamis A TEREARLT WK
H IR MR R FME XA REN

3§A-rd;=3§A-dr=5]Sde+Qdy+Rdz.
r r r

G133 REBEHA=(*-y)i+dz+ 22k BHABKXr WHERE, KB

R z=v 2° + Yy HTE =2 3R, N = SIIEWE T RHBEFE .
B rmENRAY .
r=2cos 6i +2sin 6f +2k 0<<O<2x.
TE
A=(z*—y)i+4zj+ z*k = (4cos’ g — 2sin 0)i +8j + 4cos’ 6k,
dr=(-2sin 6d8)i + (2cos d8)j,

2
fﬁ A+ gds = Sﬁ A - dr =J (- 8cos® Bsin @ + 4sin®* § + 16 cos §)d8 = 4x.
r r 0

KUTFHMES A KERTUGI HEEG A £— K08 B % (BPEE)
—K, hmEH a f‘—ﬁ]ﬁh%ﬁWﬁﬂ‘I%l&hﬁ%& E— KB EH 8 % B ol e
B ER— i, EXmT:

BAE—mEY

Alzx,y,z)=P(x,y,2)i+ Q(x,y,2)j+R(x,y,2)k,
KPR P.Q.R M AR —MELRTHE, N m i
FHAMES A WHEE, T rot A, B
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_{aR 3Q\.. [aP 3R\, (3Q aP
rotA—(E-w)l+(a—z—E +($—E)k . (7)
FRAEERAE TV, MEG A BIEE rot A RRAV XA,

i

ST
VN TR

‘rot A=SVXA= ai
x
P

IBEE A WHEE rot A 44N MFA B A HERS. T— 1%
R SR ) RS G . VA B R ok 5 — S B R 55, S

SR ERHEEIHER. |
Bl4 REI3FHEES A BIEE.

#
i J k
rot A=VxA= ;— % ai =-4i-2xj+k.
i-y 4z
&%%E%ﬁﬁ*ﬂ‘]’ﬁﬁﬂhﬁEﬁ,ﬁ(x,y,z)&l:ﬂﬁ¥&ﬁﬂ'ﬂﬂ)b

n=cos ai +cos B j+cos vk,

n .
L . jcosa cosfB cosY
rotA°n=V§<A°(1= _33; % -;;
. P Q R
FR R AR S BF i R IE R
(8)

ﬂrotA + ndS =§S,A + 7ds
r
3

514
(8

H(rotA) ds = fﬁ A.ds.
%J‘Eﬁ%/\f\(S)ﬁﬂ‘ l"]ﬂ% A #}ﬁhﬁﬂﬂhf&r m%mﬁ%Tﬁﬁ%A Y JE
EEdE S ER,XErNERS S ORNAFESHEFRNL.

BE BRIV Z AR rot A BIE AL
WHNGGEER | %3, AEEN o, M AREAEE—K. EEM | LIiE

B—R 0 A RER EEHEALITR E - ME5EMH BG4, o= ok,
AMARAREr=0M=(z,y,2)¥RE. B H¥ENHE, )ﬁMBﬁl%EiEva LS

A
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v=0Xr.

HIE
i J k
v=|0 0 w|=(-wy,wzr,0),
x Yy b4
m
i J k
rot v = | % | =(0,0,20) =20,

—wy: wx 0

MNEEG MIEESHEAEFNXMNER TR EE"X— &AM HE.
3 & 11-7

1. RAXHE S z=2" +4*,2° +y2<1,P=yz.Q='z.Rﬁ'zz BIEMEEHAR.
2. HAMEEHRAR, HEFHmLRS .

eh) ﬂﬁrydx»f zdy+ zdz, B T HEA +y + 22 =at,x+y+2=0,EM z BINE
m 2=, 3 [ R R Bt a1

(Z)Elgrv(y—z)dxw“(z—x)dyw‘(x-y)dz,E“P r B < +'yz=az,4:-+bi=1 (a
>0,6>0), FMN x BIEFF 08 B 2 B3 45

(w§gyu—u®+wwmx¢PEMﬁf+f=u¢=L%Mszm§£dz
B & 2 B3t Bt 7 ie)

(n§2wu+h¢~zdz£¢rélﬁx+y+z=9z 0. %M : MEME X,

i B AR B A 4 7 1)
T3 RTFIImEE A MR
(1) A=(22-3y)i+(3.1:-z)j+(y—21-)k;
(2) A=(z+sin y)i—(z— zcos y)j;
(3) A=x%sin yi + y*sin(zz)j + zysin(cos z)k.

‘4. ﬂ]ﬁ)ﬁ*ﬁﬁ%’&ﬁﬂﬂﬁﬂﬁiﬁﬁ rot A-ndS kN M BB, HHITBME, HF A3

Xon BT
(1) A=yi+ay+aek, S HERRE2=v1- 2 - Y M LW, 0 B 3 WALEM;
(2) A=(y—2)i+ yzj—xzk,Z AN FEI(z,y,2) 1022, 0<y<2 o< z<2 1 3¢
WmAMUER Oy M EMIENER, 0 3 R MR, i
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"5, RTI A A BABED (N = BIERE D RYEHE T EDOFRE.
(M A=—-yi+tzj+ck (c ﬁﬁﬁ),r%)ﬁxzi‘y“:l,z:m
(2) A=(z-2)i+ (22 +32) =32y’ k, KB T HABz=2-V 2 + 5 ,2=0.
“6. iR rot(a + b)=rot a +rot b.
7. B u=ulx,y, ) BHEZHEZRIE,K rot(grad »).

JE\E@_I‘_'
1. jﬁ"_—é .
(1) %:%m&ﬁﬁjrpdx + Qdy + Rdz bR 3B — 25 th 2 B4 B ,
HA o foy HE MBI T ER (x5, 2) A1 HH FI

@) %:aéfmﬁmﬁﬂpdydn Qdzdx + Rdzdy fLRUES — 3 i F R4 2 ,

ot o foy NEFMES Az, y,2) b H B H

2. BB TR L 0 TG — A ER SR |
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MR ()W n KEHZTK, T
R,(z)= f(x) - p.(x)
REEEPFIEHRI
BT » REHZIR p, ()RR GIHORT » + 1 DM, RE R
HEEX, WA

o0

> ) (e z) = (@), 3 € U (ay)

n=0

F’lip‘lp,,(x)=f(x), . x € U (x4)
ﬁgiq}c[f(x)-p,,(x)]=0. z € U (x,)
ﬁlian,,(.r)=0, z € U (x4).

TEEENE -, =0 WIHE. £G)A+ K 2,=0,18

©

FO + £ @)z 4w+ L f(0)2" 4= > % 0z, (5)

n=0

ZHOG)RIEY f()WERFTREE. MR f()BE(-r,.VARTFR =
R WA

)= 327 f O (lzl<r), (6)
n=0 A

(6)RFEAEH f(x)METFHREITR.

BEiERH f(2)BRIFAK = WRRE, TR T 55 R#tST:

B—% Kb ()BERIH (=), (2), -, [ (x), -, RE
=0 KB SEAEE ,REEH#T AME =04, f()=2"H=ZHEHK
AFEE, ERAFERF N x WRREK.

F=¥ RUHBBEEHEHFHE =0 LHHE:

£, F£(0), £(0) -, £ (0) -+
F=H EBHERHE

.ﬂm+fwn+fgngfm+f:puhh%
IR SRR R,
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WIS HARKM R, (2) WRER R, (2) = —pyp £ (02) 2™
(0<6<1), %8 » ZEXE(- R, R)ANKRM R, (z)WBEMETHE MF
BTN EH F(2)ERE(- R, R)ANERERFR N

#2) =5+ f @z + L0t 4 s 2Oy (- R<a<r).

Bl1 HBEHE f(z)=¢ BFHx BWRFR.

m OFARENERSEN £ ()= (n=1,2,-), Bl F(0)=1
(n=0,1,2,),X8 F2(0)= f(o) FREZH
I

1+.r+—+ + e

21 o1
EHES¥ERE R= + .
MFEMERBOE . 6(6E0S =z Z2H), RIMAILXTEH B

& n+l
= € n+l Izl , E3
|R,,(x)|—’ Y <e DT

R e AR T T R S Ll — e, 57 oo

e, B nmooBt F | R, () 0. FRBEF R

2 n
e—1+1+2—'+ “",+--- (-—o0< < + ), (7
n

WRE x =0 LHHE, ARBHW MBI ST ) RIERLE o IR AKEE
TE I, BT RBET ¢, nE 12-4 iR,

y

12-4
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B2 MR f(z)=sin z BBz BFERE.
B AREMERIEN
f”>(x)=sin(x+n'—;t-) (n=-1,2,"'),
S (0)RFFIEF IR 0,1,0, -1, (2=0,1,2,3,) , FREZHK
—I3+Ij— F(-1) '
T3 TET GEFDT
EHRHERE R=+ oo,
XT"PEU’ﬁI‘EH‘Jﬁx E(ETEOE x ZH), RTMLEXTH Y n— ool HR
RAE. '

. (n+1)n
sm[$+ ] nel ‘ .
3 ol P DU L LR
IR, (x)|= CEI) x < — O, (n ).
BB EAFX
13 IS xzk*l‘
sin:c=x-ﬁ+5—'— +(-1)* TSI (—o< < +0)., (8)

U LS ERRF AT RA AT, R EELARK o, =L Ot AR

WA BELEATM R, ()RFHTE IHEBERFWHF BT REEKX, M
ARRATHEENERBPERR—ESH N, TENS G EEBFNY S,
EREFA—HEMNREEAR, B FERNEE (N ENESE, BTRE,
FEIRS) U RERRRS, A RRBEF RERE . XA EITERR,

EEE:S X3
WERNEZRBYERBBHARE

e’ = z-’%x (-0 < +00), ‘ l @)

sin = iz%ﬁx"” (—°°<x<+‘;°), (8)

P "Z:;(“l)"x" (-1<z<1). (9)

FIRX SRR, TURET S BRNERRETS. flm
5 (9) R HM 0 Bl 2 f%} w18

In(1+ z )-§§( " §§( D" (—1<2<D)s (10)
Xt (8) R Bi#R T, Bpig
cos z= 3> T (coo<r< o) (11)
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BXFPH 2 BB zln o, T8

a* xlna_Z(lna) " (—°°<JI<+°°);
?E(9)5:¢‘B§Ixﬁﬁix _“5

1——7 Z( Dz (-1<z2<1);

n=0

xt EXM 0 Bl = B4, _115

arctan x = Z (2_ 1_)1 2z (- 1<x<l)

. (8) (9).(10). (11)%3&"%&&@%:‘&%%#%&9 LER=A,
M LEEET .

—Fﬁﬁﬁﬂ/\ﬁanﬁfi?ﬂﬁﬁﬁﬁﬁi%ﬁﬁﬂ‘]ﬂl%
H13 R f(2)=(1-2)n(1+z)BIFE x WEFRE.

® B ln(l+.r)=i¢‘—x" (-1<2<1)

% f@=a-n S ENT
N VI (—‘
- Z, n T 21 n
(-D" (=D,
T xI
ey n n=2 "_1
(-1)"'Q2a-1) .
Z-d a(n—-1) *
Bl4 HEH sin « BRIz~ § | FBH.

®m Ex

1)"-’1_"*1

8
8

3

.‘M :

=gt

(-1<2<1).

5 e (- << +),

- ol (e<z< o),



Br A

(==3) (3]
sin.1:=1/iE 1+(1—%)— 4] - 4 4. (—o< < + ),

Bis HEE f(2)= Wﬁﬁﬁﬁ(x—l)mﬁﬁﬁ
B HEH

Flz)= 1 _ 1 _ 1 1
T T T raz+3 (z+1)(z+3) 2(1+z) 2(3+x)
1 1
-1 -1
4(1+_I2 ) 8(1+IT)
i}
1 1~ (-1)"
= - (z-1)" (-1<x2<3),
z -1 4;0 2"
4(1+ 5 )
1 1l = (-1)" .
— = ~ (z-1) (-3<z<5),
8(1+I—4—1) SZO 4
Brid
f2) =g = Z(—l)( ?—}—rg)(.r—l)" (-1<z<3).

BE , B —-1THAEEERFHHT.
Ble & f(2)=01+z)" BRFMx WRRYEHKF m HEFEZH.
B f()BBERIEN |

Flx)=m(1+z)""",

f(x)=m(m-1)(1+z)"2,

FP@) = mn =D (m=2)(m = n+ D1+ 2)"",

B LA fO)=1,£(0)=m,f (0)=m(m-1),-,
F0)=m(m-1)(m-n+1),
TFREBRE

1+ me+mln =1 2 m(m—l) (m-n+l) ,

2' ' : n'

XRBH PP REZ L B4 3 {E
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et -1 (n—>),

_|m-—mn
n+l

a

n

B, 3 FAEME K m REBAETFFR A - 1,1) AaL.
HTBEEEWRAT, BXERAEFKE(-1,1) AKHB RS F(z):

F(.z:)=l+mx+——m(7£'|_1) Tt
m(m—l)n$7n—n+1) (-1<z<1), |
THEHIEMH F(z)=(1+2x)" (-1<x<1).
BWR S, B
, -1 ( 1) -nt+1) .-
F(x)=m[1+me+' it (7157{’)'" z +-..],

BHERU(L+2) HBEH 2" (n=1,2, )WRATAHER. RFEEFN

(m~1)"-(m—n+l)+(m—l)"'(m—n)
(n-1)! - n!

_ m(m—-1)(m—-n+1)

, (n=1,2,"),
nl
CIE:
(1+z)F (z)
= m[1+ 7nx+_m(_7£"—~1_)x2 4o m(m —1)';1'5"1 - n +1).r" + ]
=mF(x) (—‘1<.z:<l).
_ F(x)
ﬂﬁé\ qD(I)“W,

FR (0)=F(0)=1,H
(z)= (1+2)"F'(z)-m(1+z)" " 'F(x)
P \x 1+z)™

_(+ )" '[(+x)F (x)—mF(.r)]
1+ 2>

A o(x)=c (K#).BE ¢0)=1, AW go(.z)=l,E|]

F(z)=1+=z)".
EHERXE(-1,1))NERFR

m(m-1) PR m(m—l) “(m—-n+1)
21 n!

(-1<z<1). (12)

1+ z)" =1+ mx + LT

ERANES, RFXRTRIEE m WHBETE.
AR2) M TR T S50k, Y m HEBHE, REH z W m KE
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Wﬁ,ﬁﬁ%{tﬁ$¢ﬁﬁ K EH.

xR F m—— -—Ei‘] By vy
v 1+"'=1+%"'_214 2+2143613_214365814+m (-1sz<1),
g BB B i
X
3] B 12-4

1. RE f(x)=cos r RBBY FRIECER T EBATRER.
2. BTFHRBRIFR = OFRY HRRAXRLILNEME .

(1) th=e’-ze"; 2) In(a+z) (a>0);

(3) a*; (4) sin® x;

(s) (1+x)ln(1+.r). (6) \/%

3. %‘F?ﬂﬁﬁ@ﬁﬁi(z DB TR, HKBIF AR A X E
(1) V25 (2) g z.

4. ERE f(r)=cos x @ﬂ‘ﬁi(x + %—)E‘J%ﬁﬁ.
5. WEH f(2) = —BIFRz - I WFRRH.

HEY R TEIURTE R I

—. & E

ETRENBRERBBRAX, RTHERMITELNTE  WEBRARERNE
8] Lt , 2R $5CE AT LA 48] 3t A R X A % 30 6 g B R R Y sk
G113V 23085E B, ER B E R 0.000 1.
B EHEXH
J’240=¢‘243—3=3(1-51;)]l5,
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B AE = JURFF R (B4 (12)R) B m = <, 2= - 57, 0078
so a1 1.1 14 1 _1:49 1 _
Va0 =3(1- gy s E s )

S G TRt T PTG 2 240 B0 DU, 368 22 () BRI
B2 |

a4 1 149 1 14914 1
Iral=3 (52 21 F 533 e 3 )

14 17,,1,(1
<o 5"[1+ﬁ+(aﬁ)+ ]

:2- 1 . 1 1 < 1
253 |1 ~25+27-40 ~20 000°
81
FRBUEMX N
VZR~3(1- 55 ).

ATEMEAASIEBHRE(MBEARE) SREFREIMAEYL
107 ,1+mﬂ*ml£ﬁ/h%t REFNEEA. BREES
V240~2.992 6.

B2 HHE In2BEME, BRREFRE 0.000 1.
B! ELHARQ)F, 4 x=1718

ln2=1—-%-+%_...+( )—11
IEBUXBIAT # TFAEN in 2 BT RUE, HiREH
1
| r, | <—

ntl"
(L%“ﬁ%“ B). A THRIERZEARES 107, BHZBREHHAT 10 000 Fi#

AHE R RRAKRT, ﬁﬂ]ﬂ‘ﬁﬁmﬂﬁﬁlﬁﬂ&ﬂﬁlﬁﬂéﬂﬁt
£ LW AK(10)

ln(1+x)=x—v%+%——'§—+"° (f1<x<1)
T RE -z, 8 - _ N
In(1-zx)= —.x—ii—i—x——--- (-1<a<1),
iﬁit#ﬁvﬁ REAFEHBRFHRITR

—l (1+z)- ln(jl-x)=2(x+ix3-F%x5+“')(—1<:c<1).

ln 3
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WRERRT AR R In 2 MR RUE, R K
=pfLt. 1 1 1 11 2 L, (1
|r4|_2(3 ?-+ﬁ3—,r+1—3§ﬁ+ )<§rr[1+'§+('9')+ ]
1 1 1 |

b= 2. = <
37 _1 4.3 ~70000°

9
af1.,1.1 1.1 1.1
Iﬁ#ﬁ@,%‘rﬂﬂ%)\ﬁﬁ QSIS RN &
3 0.333 33, v 3 53-—\/0.012 35,
1.1 1.1 _
35 5;««0.000 82, = §y~0.000 07.
A 118 In 2=0.693 1.

B3 FHsin x~x - —'ﬁ sin 9°BYIE U{E , FFfhiHiR 2.
iR HhitAEABRIIE,

1 3
M g"‘20 20 3!(27)) '
HR XA EE SRS . sin 2 RERBRAR (BT (8)R)h
4 x=2£0,fr§

T 1/a\ 1/=x\ 1{=n}Y
S‘“ﬁ"zﬁ“ﬁ(zo) +§(§6) ‘ﬁ(m) *
FRXAREB— MRS ZHRY  HETMLETEHARBE L. RENRIHIZ M
YR sin Z—’Bﬁgiﬁfﬁl{ﬁ,ﬁﬁﬁﬁ

1 b1 3 5 1
"2'<ST(76) 120 *(0-2)"<3507000°
n P~
PR 75720.157 080, 35 (20) ~0.000 646,
FREB sin 9°2(0.156 43,

XARESME 1070
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R GRS AURT 1 3 — o $O(E A9 3 O, T L AT 3 38— s R4 93
ol Bk i, R BB EHER S K E LR R, WEX N FRE
BIRSY, ARG i R B0 AT E o i folE .

Bla HHERD

2 (1 .2
T;;—gjo e dI
B UE , TESRIRZE AR 0.000 1(&%;&0.564 19),

B Ko WREBEFXN(ENFDR)PH « %R -, RBBAERE
RO R R BRI A

r (=2 (=) ()
LS s ¥ Y R Y R

=S -1 (—eo<a< + o),
Py n.:
TR, BB RSB WK F BT, 8

2 (kg _2 [T (D" .
J_;Ioe dx =—KL ["Z:; - z’ ]d:r

1 1 1 1
= - + - + e
(1 22.3  2%.5.21 2%.7.31 )

BT O 50 £ AR S AR, FHR 2

1 1 1
|r4|<7; 2309.4!<90 000’

LA
] .
N B Y 1 1
_TrJ‘oe d’rN;/_;(l' 22.3+2‘-5o2! 26'7.3!)’
2 (7 ..
i ﬁjoe dr=0.520 5.
s HRS
l .
J sin Id.z
o I

B AR , FER 1R 2 5 3 0..000 1.
B mTFim 0T | HEFRARNFREN RS MRE LR

x
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x=04MER 1, MEERSXR[0,1] L.

BIFFHEHER,H
. 2 4 6
su;x=1_;_!+§_!_;3_!+... (—o< < + ),

EXE[0,1] EZEFRSL, 8

"sinx, _ ., 1 | D S
L z =l gt et

B Oy 555 Y T3 #) £ S

1 1
771 <30 000°

7 EATRY =500 P 0 R4 0 LA

"'sinz, . 1 1
J., PRI B TR T

I -
B8 j SN T 4020946 1.
0 x

.\ RS ENETREEE

XE,RITE LA E— RS TR FREER D TR OFRER.
AR—Br 5 TR

2= f(z.9) (1)
WRIEHRM yl. o, =y B MBHEFEE f(2,y)R(x—20) (3~ 3)
:9F- 215N
flz,y)=agtap(xz—xo) tay(y—y)+-+
(= 20) (y=—y,)".

AT LLEIREBARFEAD 2 — 2, WFERE:

y=wta(z-xz)+a(z—x,) '+ +a,(x-z,)"+, (2)
KA a,,a,, 0, BEEHRE LQORAW R, ER—-1ESX, LEHE
BEXFSH » - 2 WRARFORERTEHER a,,0,, -  UXBEHRIE
BHEHQ)ERBAXRAARRTB(DWRMERY .. =y HIEE.

Bl6 RHBIL=z+y WR yl..0=0 WM.
B X 2, =0,y =0,8#&

2 3 4 5
y=a,xta,x" ta,x" ta,x tasx + -,
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By By RRERAXRARSTRE, B
a,+2a,z+3a,z* +4a, 2’ +5a,x" + -
=z+(a,x+a,x* +a,2° ++)°
=x+alz’+2a,a,2° +(a; +2a,a3)zt + o,

LA EEN, LB LA - HRKFHRE B
a, =0»az=%,a3 =0.a4=0,a5=%,'",

FRIRBHERBRIFNWFHILIT R
XTF_MFREHEFE
' ¥y +P(z)y +Q(z)y=0 (3)
FARRBORBHEE, ATEPAR - EH:
EE MRABOQ)PHRHB P(2)5 Q(z)AE-R<z<RHARFH =z
HRAY,BMALE -R<z<RHBRFERQB)HEEN

y= Z a,x"
MR,
X 52 P A4 TiE B A B
Bl 7 SRR
¥y~ zy=0
W R IR KA ,
¥ieo=0,  ¥l.e0=1
MR .
B XE P(2)=0,Q(z)= -z EBENHH EWEEEM KA. BITR
IR AT ZE AN SO LR x MRS

y=asta,xta,x’+ - +az"+= Za,,x". (4)

B vl =0,18 a, = 0. X RI(DBARE A

y =a,+2a,z+3a;x° + - +nax" " +o= Z na, """,
o n=l
BHEG v |,.0=1,8 a,=1. TRIKER y Ry HRIFXEN
y=1+a212‘+a313+..-+an1"+---=I+ z‘a‘"i;’, (5)
n=2
y' =1+2a,zr+3asx> + -+ na,x" '+ =1+ Z na,x" ", (6)
=2
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X RP(6)BTR S, 1B
y'=2a,+32a,x++n(n-1)a,z" 2+ = i n(n-1)a,x" 2. (7)
n=2
BORMMRAFRLT R, HE » WA TEESR B
2a,+32a;z+(4*3a, - 1) 2>+ (5°4as—a,)x* +
(6°5ag—a;)z* + - +[(n+2)(n+1)a,.,—a,-,]z" ++=0.

BAELRESER, U LR ERETMNRBELL2IE, FEFE
a;=0,a, =0,a4‘=m,a5 =0,a,=0,-,

—
a,-, -
R T CES VL
Mg 4 20T A 7S

_ a4 1 _ Qs
a7—r

a, 1

20 =109~ 10-9-7-6-4°3"
— R A3p-1 = a3, =0,

_ 1
Gt T B +1)3m 76473

FRERMFER

(m=1,2,--).

7 10
— x x I cee
YEE 3t 7643 0097643 7

Im+l
x

Gm +1)3m—10-9-7-6:4-3 7

= REAR

A L BOGHN
(uy +iv, )+ (uy +Hivy) + o+ (u, +iv, ) + -+, (8)
EHF u,,v,(n=1,2,3, ) R 3B ERE. 4057 L3 A7 LAY B 3K
Uy tuyto o, o (9)
BT v, 3 BB R RE
vt v, F ey, Foee (10)
BT A o, B (8) W EL AN u +iv.

NSRBI (8) B T ET 1 L B B
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VETT AT ot [T
oS, AR BB (8) xSl IR Z BB X i F
lu, <y ul + 0l o, <V ul + o) (n=1,2,3,),
AR AZE(9), (10) 4 % e S, I T 4 30 (8) e k.
: 1 1

1+z kaz + +—Tz +on (z=xtiy). (11)
ALHERARBODEENEF O LRETHRAN.7E c b (z=2)BEERRTE
WEH e EBMETHERNACKEXETBERRE ,icfEe. TR &
5E SR

1

e —l+z+——z tood —2"+ o (2] <o), (12)
2! nl ) i

M r=00F,z HEEE iy, (12)KXEH
=1ty + gp(in)? +gpiy)? + ot —L(iy)” + o

. 1 .1 1 .1
=1+1y—2—!y2*'13—.|y3+ﬂy4+1‘5——'y5—"'

1 1 1
=(1 2,y +4,y4— )+l(y 3'_)3 +5'y$__")

=cos yt+isiny.

yirEHRa, LXER
e” =cos x +i sin z, ' (13)
X B RBKBL (Euler) 243K
MAAK(13), T = _J'U%ﬂ‘jb’fﬁ‘ﬁﬁ/it
z=p(cos §+isin §) = pe’, (14)
Hep o=z = K, 0=arg z B =z WEMAE 12-5).
DAL 2 i~ S A e
e " =cos x —isin x. ,
5(13) 400 R, 18 ¢ y
o cos.z=e +2e , i 7] x x
(15)
sin x =S Zie . Mi12-5
EFHAXFEMEEREAR. (IDRKRSHXB TR TZAERSHERBHHR
BZ B —FEFR .

BJE,REE XX (12), #ﬁ]%%?&ﬁﬂ‘lﬂ'&%‘ ﬁfﬂTXﬁEﬁlﬂi
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el =gf e,
FRERHL, B 2, AL 2,2, HABE iy, WE

e =e"*e”=e"(cos ytisin y).

XN, ETREEE R e Bz +iy ARERE N o E AN y WEH.
3 &; 12-5

1. FARBMHFERERIFR T HE B AL ME:
(1) In3(REAREH 0.000 1);.
(2) Ve(iRZEF Mt 0.001);
(3) V322(iR2= K3t 0.000 01);
. (4) cos 2°(RZEAR BT 0.000 1).
2. Fi) g B R S A FE R BRI 20K T FY s B4 K93E 1A

(1) j’ 1 dr(RERME 0.000 1);

1+x
@) [y (R 0.000).
o 3. RAFREORTH&MA T EHE:
(1) y—xzy—-x=1;
(2) y'+zy' + y=0;
B)Y-z)y=x"-y.
4. RABRECR TR 2R T AR R RER

(1) y'=y2+-r’,y|,-zo=é—‘

2) U-x)y +y=1+x,yl,.0=0.
5. FIRBKRA XK R e cos x BIF R x R

TEANT BB — Bl &
— B S R B E A

—. BEMEH A — B

RV R A R R AR R A R, A R SR R S R

BataEFEMNSREERBSON BENFEFSIMIEHHMET LR

AXEHFER? RAOUERE, BHF SV ELREOMN s () BRBMREEL R

EFEZNTRBEHFHEEHRSHMESNALNETEMNHAERNSBEES
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W7 WITH LM, M TFTHRRYCRE, MEREEM . HR, 3 F—RHRHOREK
HEGHRZWMILE? TERE—IHF.
Bl1 RBONEEK
zH(f-z)+ (L -)+ (") + - :
5 — IE%KE[O 1] EEgE, AT » MZMA s, (z) =", BELFREH
s(x)=lims, (x)= 0, 0sz<1,
oo 1, =z=1.
XMEH s(2)E =1 EB. TR, RPN EBHE—T%E(qa,6] L%
Z,FERBAEa, 0] EWMBHMEBA—ETE[a,b) LELE. Wl LAEEY X
BHHEF, BB RN E—TINFE IR RN EBEHMFRETENH
MEHHIHERY XRBE T XFE—NRE: 288, BENREE—
MM ESEEBHEHMBREESEE, NEENE TN SR ERL FFRHE
B HERERNARRNSRERSR? EEEXARE,REETA
T 9 o BT R G — B S
B BT B
u,(1)+uz(.z:)+"'+u,,(.z:)+"°

FERE T FWBFMs(z) WRRMFRE I LM —E x,, BOAEK

o

> u, (o VBT s (), BN BRI FE 43 A0 BT LA 5

5, (20) = Z u (zo)>s(zy) (n—>).

RBIIBRROE S, M TFIERLENER « URRET WG —Miz, , BFE
HE—TEBB N EBY >N, AREX
|5(10)—-5n(l'u)|<€,

By el =] S e | <.

i=n+l

BN —BERA KT e, MABKERT 2, RICEEN N(z,¢). 10
R TR BRI BEBRIIHE—PEBERN, EREBT «c MAKBT
xo WA KIE I LB —MME x, HEBEAK N(e), X RRBBMN B —
SRR 0 2 FR LA X5 F — A A eS8 X B R T T Y — BUBL BN 8 X

EY EEEHTAR D v, () NRNTFEALENES  BHEER
SAREKIT c WEBMN, EBY v >N, WEE [ LH— 2, BERS

lr (x)l=1s(x) =5, (x)]<e



BLIL, W FR 6B TR 4 Z u,(z)EXE | £— ﬁtl&ﬁ:ﬁ'ﬂﬂ s(x), ﬂﬁﬁﬁ&

s, () EXB I £— ﬁl&ﬂ:l:s(x)
M E BB R — B R LT AT RE 2 B K (e >
N),ZEXE I EFEMRy=s, (=) T4
y=s(x)+te
5 y=s(z) -«
ZE(E12-6).

y=s(x)te

-
- - \\‘
~
- \ﬁ//

Bl2 HREH

1 1
+(x+n 1+n—l)+

— B R b

1 1 1
x+1+(1:+2—x+1)

A0, + o) kB — Bt
B GBI n TR, (2) = —

1 =0 (0<z<+o).
n
FR.{MBPHIHE -

(@)l =ls(2) = 5,(2) | = =< (0<z< +o0).

n
Xt FIE4 >0, manzm&z\» UM >N FFXIE(O0, +oo)J:#J —4

z, B
|7, ()| <e. . ‘ |
REEX, FARBERFE[O, + ) E—BBRHF s(z2)=0.
B3 BB PR o
JC+(J.’2"1‘)+"‘+(1'"".Z'"_l)"""'
X (0,1) P B — B0l S
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B OXRBAEXEO,D)HLLEHR T s(2)=0,BHFF— ﬁtllﬁt@‘{ %5&

L XABEBEFM s, () =2" W TFEE—NEEH » B z, —J_":J:E

s"(I,,)=.r:=’;—,

8 s(z,) =0, il
lr.(z, ) =1s(z,) =5,(z,)| =%.

Brih, RER e<—.7F1€ n BAKEO,DHNBFEXRMS «,, R

fro(z ) >e HRFARBEEO, DAL —BFRB. XXABRBHFF
5,(x)=z"7E(0, 1) AL TF s(2)=0,{8 5, (2)7E(0, ) & MAL S T
MR BERA—BH, AE 12 -7 FRAITHR T UEF Hx— L.
TRMTFERER r<1,X&HE0, 1L
—H. XRE RN =08, BR
[r,(z)]=2"<e;
Yo<o<<r W, B 2" <e(APiK e<1),RE

nln x<ln e B n >ln—e—,ffﬁ-lﬁﬁ(0,r]_tﬁgﬁ
In In x

KIEHDE HORESH N> 0% 0 >N
nr nr

B, %$ [0, r ] LB —1 = #BF 2" <e.
LR F 3 Tfﬂ%ﬁlﬁﬁﬂfﬁiﬁﬂ‘l 12-7

XEAH %, LA P60 R SURFE &

B — B SN  REA B — N ELEH LR ERF .

R (BRI (Weiersuas) HHK) WRERTEY > u, ()%

Xl L#REY:
M) lu,(2)I<a, (n=1,2,3,-);

(2) ERBM \2 o, W8,

) F O 4 z u, () ERE T E—HGAT.

iE Eh%#(z) SHERAEN >0, REMEFYFRB(E—WEZAH
EERE N, B >N HEENEEY »,. 85

€
(22 +a,.¢z+"'+a,,+p<?.
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&R, HHEM € 1,8R
Loty oy () + tyep () + o+, ()]

<|un+l(‘r)l + l u,nz(x)l + oot Iu,,*p(.’l')l
<a"*l '+'an+2 t o +an+ﬁ<_§~9
R p>oo, My KB
|7.‘..(-r)|<%<e.

B 1tk 2R 0T R Z w, (o) ERE T E—B0ls.

Bl 4 ﬂ‘:%-ﬁﬁ
. 2 . 2
snllz:c sng .x +.... +5m"121 I
E( o +°°)Vi ﬁ(*&ﬂ(
i BARE(-oo,+ )
M‘g% (n=1,2,3,),
n n

i i} Lot e RIS ST B B4 T - oo, + o) H— UK
" R _; | |

= —HUHRBOERER

BB N T B,
EE1 NREH S u, (DMER u, (DEEE(a, 5] LBEL, B

o

> w () ERALa,b]E—BBRF o(x), W s(x)Ea,b] EEL.
E & 2.0 Bla, 0] HEBTA. BEX

s(z)=s,(z)+r,(z), s(xﬂ)':‘sn(xﬂ)-'- r.(xo)

ls(x) = s(ze) | =15, (z) =5, (ze) + 7, (x) = r,(z0)]
s, () =s,(z )|+ 1r, ()] + |7, (xo)]. (1)
AR S, v, ()BT () FRHERAEMER o, 0 H ERH

N=N(e). #1824 n >N B}, % [a,0] EHR—] =, #BH
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(D) <E. @

é’l%,ﬂlﬁlr,(%)i<i.ﬁﬁﬁﬁ:jﬁcNE‘Jn ZJa s, (x) % BRI 4L R 3K
ZHL s, ()R xy EE NMBDE - >0FE , Yl 2, | < B, BF
|s,(x)—s, (xo)l< ‘ (3)

B(1).(2).(3)AI L, 3HELH e >0, %F 8>0,¥xlx -z, |<sW,H
ls(x)—s(xo)|<e.“
FRRA s(x)TER xo FELE, T x, ZE(a b ] LREEN , BY s(2)E(a, 0] L&

BE: WREH S u () WER o, () EXE 0, 0] LES, B

>ou.(2) Ela, 6] E—HBHF 5(2) WAH D v, () (e, b] ETLUET
R0

Jj s(x)dx= J: u,(x)dz+ Jj u(x)dr+ -+ J:t u,(z)dx+, (4)

0 ' ]

B o<z,<x<b,#BERBHROEME (o, 0] LB
iE RA%H Z u, (I)E[a,b]h ﬁ‘&ﬂ Eﬂﬁﬂl s(x),r, ()87

n=1

[a,b]iﬁﬁ,ﬂfuiﬂ:{'ﬁj s(x)dx,r r.(z)dx ¥, Mﬁﬁﬁ

o

-

0

J: s(x)dx—jj s, (x)dx

0 To

r<x>dx|< I () ld.

X BB — BB, RSB EEB e, BF N=N(e), ERZHn >N,
la,6]E8—¥) =, 80H |

' ‘€
|",,(-1‘)'<b——_—z

</,
REBERMENL,H | |
j s(z)dx =k}kg£7 5, (z)dz =}l‘22 I w (2)de,

¢

TR, 5 2>NBFH

E s(x)dx—J: s, (x)dx )<le.
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B |

[

s(z)dz= i JI u;(z)dx.

BF N RRBT e M5 2,2 BXFUBI S [ w(o)dx Ela,b] E—H
k.
£E3 NREGM S v () ERE[a, 0] ERMTFH(2), EHER

w (D BATEEY o, (), FEAH S, u) ()% 0, 6] E— KA, W

S u, ()% la,b] LE—HEM, ETRARS B

s'(x)=u] (x)fu'z(x)+°"+u:,(x)+"'. (5)

ERESRG). BT S ul () e, 5] E—BUH BHAY o(2),
T=1
WS ul (2)= p(z), BIE(S) REIE p(z) = (2)RALIT.

MERE 1M, p(2) % a,b] LG, RIERHE 2, B3 z u! (z) AT BT
B ME

r p(z)dx= ir u, (z)dz= i (u, (2) = u,(x0)],

™ ©

i S w2 =s(z), S un(ze)=s(z,),
[ > lun(x) = u, (2)]=5(2) = s(x0)
L [ ota)az=s()=s(z0),

R 0<zo<2<b. LRTHRE, DBLER
plz)=s"(=).
FERS S u, ()70, 5] Lt —HOkE.

REEE 2,58 > [ ) (2)dz #Ela b E—BURBLT

2 -]

qu u, (z)dz= Z u,(x)- Z u,(xy),

n=1 n=1
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B LA > ua(z)= Zr u, (x)dx + i u, (o),

n=1

th M AR 1R BT BRIE R 5L .
DI E, B — BRSO R BB RIE AT VB SR B B, £ 4] 4 FRIIE
HEH T S8
sin z __sin 2’z ..., Sin n’x

T T Tt

ZEEﬁlZlﬁl[a b] LR —BU s, 1%2@*?)‘&9&&

cos x +cos 22z + +cos nx+-
H—BTABTER,FUMSERE - SR EEM, lﬂlﬁ’.ﬁﬁ&T‘Iu%W’k?’r
FTERIE T ERB G — Bl atr:.

BE4 NRBLY Z a,z" WA E@EHR>0, WHEHE(-R,R)A

RME—HRXE(a,b] E— ﬁlﬁlﬁ
iE 2 r=max{lal,lbll, W {a,b] LHBI— ﬂ]x,%ﬁﬁ
la, " 1<]a,r"l (n=0,1,2,),
o< r<R,BEBHE=FEH 1 & Z a,r" 43T WS, B 3R R 3 4 5T 0 5
Y EIR Br EAE M 4598

H— BB AE, IR FE R Z‘a,,x” 7E W S5 X 18 ) 358 A B, T — Bl

S0 K R AT KB40 & 0 A

T ERATIHAE B 75 55 =% b 4 1 44 36 F- 55 B oo S0 ak X 18] P9 ) 1 6 A
EEYE B A 5 B AL

EFMERMESEERBTARMOELS, hE 4 MEH 1.2 s, %
FRIA S ML, RATEFHEUR RN T 5 -4 i 0.

EEs5 NMREREH 20 a,z" BB EBAHR>O, WRHBEH ()&

(-R,RAWR BEHFRBRELK

-3

s(x)—(z ) Zna:c",
BORGEABENEERR 'ﬂﬁ-‘ﬂﬁﬁ*ﬁﬂﬂgl&m*é

U BIESE S naatT (- R, RIS
#(- R, R)WEBIE « TR o, 860 | 2| <x, <R.iE = 1<,
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|

z|"' 1
___l -_lanx';lznq”
Iy X,

N Py
Iy

| na,z" 'l =n

B W B TR S ng™ W, F R

n=1
ng" '=0 (n—>o),

BB ng" " | H R, H M>0, {78
nq"“~i<M (n=1,2,).

X 0<z, <R,%¥ Z | @, | O, th HE o S0 3k B #E 8 B 18 4R 30 Z na,x"""
st

B 4, B S naye 2 (- R, R)MME—FIKE o, 5] F— Bl

BHRRE S a2 (o, b LEARE 3 £M, ATITETRS. B

la,b)%E(- R, R)AMER I, IBRRE S a2 #(- R, R)HTETR
5.

WL M Z na,x"” ' IBLER K R'.J:ﬁE.ﬁE?% RéR'.’I%ﬂ:%%&ﬁE

[0.x](|.1|<R )J:J'Zlﬁfﬂﬁﬂﬂﬁ Z a,x" ,BEHRGHBREKVRKER

n=l

AL FEl R'<R,FR R’ =R.EHE S EE.
Y3 OB 12-6

1. BHEEFEF s, () =sin %(n =1,2,3."'5¥£( -0, + W)Jiﬂiﬁ(:F.O,
(1) /@ N(e,2)BEXK GBHEE a >N ,s5, () EHBRZBHOEXMHDNTER ;
C () EH s, (D) EE—FREM[a,6] E—BkHK.

2. EN&&I +l+—5 (ITZH E(“m +°°)_tl&ﬁl

(1) Rt EBHH A,
(2) 1 Nle Y MBR RS >N B BEOAT -, B EATER e
(3) prontiesaceEm 0.1, [ L1 ] En—sost.

3. e SIS F 740 744 K 6] - 9 — B B
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(1) Z (—1)""(_HLZ_T, - r< +;

(2)2(1 z)z" ,0<z<1.
4. ﬁlﬂiﬂﬂ'%ﬁﬁiﬁfﬁlﬁﬂﬁiﬁfﬁﬂTﬁ]&ﬁ&ﬂf%ﬂfﬁltﬂ‘]—ﬁl&ﬁ[ﬁ::'
e Zf’i”.—"‘. -~ << +ooy

(2) Z ’"‘4” -0 < + ooy

m=1 n'f-4

(3) Z.rze'"’. 0<r< +
nel
. e-vl:

“”;W’ |z| <103

S (-D"(1-e ™)
(5) ,,Zﬂl:-—n!"'_xz—' 0<:§<+°°.

£ET BEMRH

AT TR AT H o = O R 0 B T B T = B
EHF ST T BRI = K

_ SHRGY SHATMANEZE

EH—EF ,ﬁmﬁﬁﬁﬂﬁfm@ﬁwﬁﬁ@,H%Fﬁﬁﬁﬂy&Tgmtﬂ’ﬁ-‘F # A
Mizsh. ’ '
I 5% o S8R — i i D T g 9 A JAR 309 o 8 1) 4 7 R 3 9 R 3
y=Asin(wt + ¢)

BR— U N A ERRSE. K y RRNANLE,  RRNE,A KR

B0 HAGE, o AYIME.

FELERREP, %TH—:?K&&% E‘Hﬁ@]ﬂﬁﬂkﬁﬁﬂ‘])ﬁ%&& ENR
BRTBRIZMFMEZ. ﬁﬂ@%‘ﬁ?ﬁ*ﬁﬁ%ﬂﬁﬂﬁ T%ﬁ@ff&i&(l 12-8),8
B—IEETZ MR A5

ST AT 92 4 IE 5 R 3 R 3R 7 ﬁ%ﬁ]%ﬁﬁ%ﬁ&ﬁﬁ&ﬁﬁﬁ%ﬂ&@

FRAEBEREWREE, %‘k‘mﬁl’@,mﬁ%ﬁﬁﬁﬁﬁilﬁfﬁﬁﬁﬁﬁﬁ%&&fﬂﬁu_ﬁ

AR B S, 6 2 f( )mm&&m RFUT %
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u
_T 7 y ? I I
I | I | |
! ! | ! !
T4 9o T 1 ¢
| 2y 12 I
] ] | I i
L 5 L L 5 |_
m12-8

B ERLBR A, sin(net + o, ) E R BB BT BN

f(t) A0+ ZA sin( nwt + ¢, ), (1)

H A A, ,9,(n=1,2,3, )ﬁ%#ﬁ

KRB ESE ERTXRIT, ENWEE LR BAMEY, XREE 1K
ﬁ%"ﬂgiﬁ%l_éﬁﬁﬁﬁ%ﬁgxﬁﬁgﬂ‘lﬁﬁﬁzﬂEﬂiﬁﬂ R T, XHEF
FRAEB . P HEW A, FRA f(t)mﬁﬁﬁﬁ A sin(wt + go,)f)'j’ﬂyvv@
e (UM R) 5 T Agsin(2at + ;) Agsin(Bat + g, IR ZUIER,
=KIRE, 5%, :

BT RS @R R, RAVEER B A, sin(nor + p,) 8= 1 AR
% .18

A,sin(nwt + ¢,) = A,sin @,cos nwt + A, cos @,sin nwt,

#ﬁé\%ﬂ—Ao.a =A,sin ¢,,b, = A,cos ¢, m——(EI]T 20), M)XK Em
R AT LI E A

=2+ Z(a cos—z—+b n_m) ‘ 2)
BRSO SBE LI 0,00, (n= 1,23, BREH.

—=x,(2) XA
%*’ ”Z.:l: (a,cos nx + b,sin nx), (3)

BB 2. HAPKH=AREERBL 22 N A = AR,

TEBBITEU 2x HRAPH=AKE(3).

MEHE TR — R, AT AT IE = AR (3) B RE, LR % E
A 2x AR BT ERFBR=ZARKB). L, RN EEAB=AE
BARMIER M.

FriR=fEBR
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1,cos x,sin x,cos 2x,sin 2x,'** ,cos nx,sin nzx, (4
Elz.l‘é][“n,ﬂ]_tgg,ﬁ&ﬁﬁzﬁ R (4) AT  [F] Y BS  o Bl e 1
EXE[ -n,x] EMASETE, B

Jilcosnx dz=0 (n=i,2,3,L..)’
J:.Si“"xdx=0 (n=1,2,3,-),

Jt,Si“kx cos nxdz=0 (k,n=1,2,3,-),

Jtn cos kz cos nxdz =0 (k,n=:‘1,2“,3,--',k¢n),

J"r sin kx sin nxdx =0 (k,n=1,2,3,k#n).

Ik S5, O ST 0 R4 SR IRE , B8 R IRAE A F
FIR=A RSP RARENAR |

. cos kx cos nx=-—[cos(k+ n)x+cos(k—n)x],

2
g‘ k#n Hﬂ.’ﬁ
1‘ R

J‘ cos kx cos nxdx = [cos(k +n)x +'cos(k -n)x)dx

2
___i[sm(k+n)x sm(k—n),x;.]"
2 k+n k—n x

=0 (k,n=1,2,3,,k%Fn).
HA%XFREAITRIE.
E=AEBRA)P, Wi"*ﬂﬂﬁﬁ[ﬁ‘l?ﬁﬂﬁ@lﬁl[-n n]J:E‘J?Rﬁ‘T%:F
Z 80
. J.’: lzdx=‘21rv,

J sin® nxdx =m, J cos nxdr=n (n=1,2,3").

= %?&Eﬂ:ﬁiﬁilﬂ'ﬁﬁ

&f(x)%)ﬁ%%lhﬂ‘]fﬁ%&& EﬁEE}F}& AR
fla)=32+ Z (aycos kx + bysin kz). | (5)

RIOVERER : B ag,a,.6,," %&ﬁ f(x)ZI']ZI”—EE‘ﬁ#B‘J%%‘? wAE
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AR f(2)I8 ag,a, 6., REWHR? Kk, RITE—SBE(S)RE R
i F AT A BRI AR 4. e

R ay (AN~ = 8l = e, FRE(S) AL REHTERAR S, B
HHE

JLptoe=[ ane 3 [a]
RE=ZMBHR(4) WIERY, G MBRE— T, KRS T T, B

.r: f(.r)d.r=az—"'21r,

cos kxdx + b, J sin kxdzx ] .

FRE
a, = 71(- th f(x)dz. -
HUK a,. i cos nx Fe(S)RXPIM, BN = B « B4, RIVBE
Jt f(x)cos nxdx

a x b x s .
= —2(-]- cos nxdx + E [a,,J cos kx cos nxdx + b, I sin kx cos nxdx ]
-x =1 - -x

ME=FEBRG)WIERYE , EXEWE =n B—T0  HASTHNE, I
o .
o J F(2)oos nzdz=a, J cos' nzdz = g,
FER
a, =—11;J f(x)cos nxdx (n=1,2,3,).
K, F sin nx F(S)RAPH, BN -« B « B4, 71 E
b, =%J f(2)sin nzdz (n=1,2,3,).

HFY n=060F,a, REXEHF G Ha,, B, ERGRALESHER
1

a, = —

T

r f(zx)cos nzdx (n=0,1,2,3,-),
(6)
b,=%J: f(x)sin nxdx (n=1,2,3,-). |
MRA(6) FHBA AL , A ETEHNRE aya, by, MHER
F(x)BE B M (Fourier) REL R ERBRAGIREAR, IBH=MRHK

a - .
7"—+ Z (a,cos nx+ b,sin nx)
n=1

R f(x) IR R
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—AEXFE(— o0, + o) EAMN 2= R (), MR EE AW LT
R M —F T LUEN f() KB REC AT, R () WEEHRERE—
EPE? MREUY, ERE—BUMTEH f(2)? —BBFK, XHAREH
ERBEAREEN. B4, () EERHBFET, EXNEEN RER K, @
BBETF f(2)? B R, f()BRA AKAHTURTFREEH R X
AT By — A Bk A (R A

TERNFA—-MEHERCRMER), EAHXTFLRARNEH - BE
it

BB (WMKER, UF % B (Dirichlet) EX & 4) & f()RBPH 2 18
APEY MREHE:

(D) E-1TRARPNESELRAFTERITE—RAH A,

Q) ZE-1TRMAEZRAARIMRER,
W f(x)MEEM BB S, 3HFE

HaxRf(MEERN, REBRET f(2);

Yz & () MEE R, RBBKT

LA+ £l

B MERRI: RERHE -] LEZHARANE—REW A, H
HAETRK IR 3, o 300 0 B 0t B4 28 R AR AR S TF 2 s B R L, 7E (]
BRLBRTFERERREERREB AT GE. TR, RERIF WG EH R
B AR LR T R BRI RBE . iC

C=|elf@) =5l )+ (a1,
£ C EBLRLL f(2) W M B A R BRI
f(x)=22£+ ; (a,cos nx + b,sin nx), x€C. (7N

Bl B ARRAPH 2r AR, EE[ - n,n) ERRERN
' £ )_’—1, -<<x<0,
z)=

1, <zx<m.
¥ () BRFFREE M R E.

B HTARBORERSEE AN, EEAR 2= kx (£=0, 1,42, )b
Aikg R AL ELE, &m&&ﬁz%&%ﬁf(x)%m%ﬂfﬁﬂl&ﬁt FHEY
x=kn B REBSTF

il 1+ (=)
2 2 '
Y rFEkn RBWST f(z) MBBAEENE 12-9 FiR.
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y
¢ ? 1 ? —
| | | |
! ! I !
=]  -m| 17} | |2m X
| | | |
—_ ' — [ S §
12-9
HEMBEMHRBWT:
a, =% ¥ f(x)cos nrdx
17 1(
=— (-1)cos nxdzx +——J 1l+cos nxdx
T )z T 0
=0 (n=0 1,2, )
b, = (" f(x)sm nxdx

0

[°“’”‘] |

l
r
1 1 .
= ( 1)sin nrdxr + — l'sm nrdx
r T
1
w

0, n=2,4,6,"-
KWREBWERRANR, RED () WHENHREBFR KR

flx)= [smx‘*'%sm 3xt- +§%sin (2k—l)x+"']

Z 2k sm(2k—1)x
(—o<L gL +00;270, £x, £ 2x,).
WMREH 1 PREREBIEREMBEEER (AW T=2+, K\ E=1,
A - ZaetE) BaLERBANBEAIRN . EEERE—RIIASFEH
B %) 1E 5% 3k B T R Y , 5 TE 5K I8 A0 5T R 4K YR Oy B AR R Y T B .

Bl2 & f()REAMA 2n BABER, EFEL - n,n) EHIREAN
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) RET -z <0,
flz)= 0, o<z<nm.
¥ () RIF MR R
B OARBRRMERNEE, EER 2=Q+ 1) (£=0, %1,
22, ) AEARESE. EH, f(2) EEMNRBIE o= 2k + 1) LRSAT

fr))+f(-=")_0-=_ _=

2 2 2"
HEEES z (x#F Q2+ D)) BT f(2). MRBHEIEME 12 - 10 7w,
THEERREWNT
1

x 0 .
a, J f(,r)cos‘nxd.z‘—‘%‘[ xcos nxdx

Fid

. 0
1 [.zsm nr  cos nx]
n n nt 1

= ——(1-cos nmx)

_1 1 _1.r2“~_n
ar=of  fada=L [ wdr=2[F] =-3
(]

b, = __I.I f(x)sin nxdz=ij xsin nxdx
T J-x T

-

<

_ 1 [_.xcos nz , sin n:v]
7
n n

T

-x

_ _cos nm_(-1)""'

n n
y
—3al “in I-n /|0 Tn 2n 13n x
V 3 j/ 4
-l
Bi12-10

BREMREBRRADR, BT f()WEEHRBBRFRN
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f(x)=-

cos 3z + %sin 3.1:) -

cos Sz + lsin S.r) -

5n 5

T, 2 < 1 '
= Z—+?2WCOS(2k 1).2?+

Z %sinnx
(—o<L< < +00; g7 +q, £3m,).

MZER, MREY f()RE[ - n,x] EBHEE X, I AW EKSCEER K
B4 f(2)BATURFREEM R EFL L, ROVTE - n, ) H(—n,n]
ShabFERRE S () BE S, BEHRT AN 2n WM R F(2) X H R
IR E XA BRI . B F(2) B MR R B ER
#l x (-, n) AL, B F(x)=f(x),XRFEEHRS f(2)WERTRERTFK.

RERSUEE, BRI £ = £ i L))
B3 RN

w(t)=E sin-;—|,—1t<z<7r

BFRMBENEE, b EREMER. o |
B OFARREREL -] LHE 2 =r |0 % 2a :

WAt E T S, FE B3R N R R

B, EES— A « AEESE(E 12-11), M 1z-u

B4 ™ ) D309 B A O SR — e, ) MR (1)
HEMEYRKIT

=1r

a, u(t)cosnzdt=£j
T 3

B2 b 50 B4 o 45 B o 3 188 eR 2, B 1A

N7
\ %}

cosntdt,

sin L
2

a, =2E l‘sin icos ntd¢
T 0 2
_E 7. 1 e _ 1
—?JU [sm(n‘%?)t sm(n —2—~)t]dt
cos(n+l)t cos n—l t ’
:E —_ 2 + 2
S I— L
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- ___ 4E =
m (71 0,1;2, )

b" = £ 'r'
T J-x

LRETFTERENEREREFT R
BRBHRBAAMNRK, B RBEHZHERITAN

4E(1 < _ 1
u(t)=?(7—chosnt)(—n<t<n).

sin nt d2 =0 (n=1,2,3,).

sin d
sin -

n=1

=, ERREMRERHY

— YR, - EEEET R T HFERT, NEEREZT(RLH 2).
BE LA -LREMNEENRBRSTHFEXT(LA 1)REREH KRN
RET(RE 3) XRAARAR? LhL, TEFRESHARE f(2)WF
BHAEIXREN. X TR 2x HEBY f(o) , ENEREN ZEHHE AN

a,.=—11{r f(x)cos nxdz (n=0,1,2,-),

b, =°;lr—fk f(z)sin nzdz (n=1,2,3,).

HFFEREMHFREE EORS T, BRRENHREE OB S FERE
RS EELE, E L,
Y () HFRBE, f(x)cos nx REFTBH, f(2)sin nx RBBH, K
a,=0 (n=0,1,2,"), }

b= Z[ f(x)sin nzdz (n = 1,2,3,).
B 145 A0 O SR A E Y E R K
i b,sin nx. (9)
4 £ HBEHNT, £ (x)cow nz RABER, £(x)sin nz A EE, M

a,= %J‘"f(:c)cos nxdx (n = 0,1,2,"'),}
0

b,=0 (n=1,2,3,").
B 048 e 4000 1 BB R BOR: R B O AR SR T R L BB
+ 310 -

(8)

(10)



ay | —
-t ;a"cos nx. (11)

la & f()RAPI 2x MARRE, EE[ - n,n) EWRERXND f(2)
=z. ¥ f(z)BRFBRMEETRE.
B EEFTAREHERSEENEG  EER
z=Qk+1)n (£=0,%1,%2,:)
BARESE Bl F()WEEMNEBER 2= QL+ e LWET

f'(rr-)+f(—rc+)=1r+(‘—1t)=0 :
2 2 ’

TEHEES 2(2#QE+ D)) RS T f(2) MERHHEIEE 12 - 12 Fix.

¥y
n
/‘l? | I |
| | |
& & &
=3y =2 |-n fe) It 2r 3z x
| | 1 115/
—nt
12-12

HK,EZRXH 2=Qe+Dn(k=0,%1,+2,-), 0 f(z)BAYN 2x HH
EE. BRI (8) KBRS AR (B)H a,=0 (n=0,1,2,),T

x

_2( Yoi _2 :
. -—;L f(z)sin nxdx = - J zsin nxdx

0

b

s

+ 7

2 [_:ccos nz , sin nx ]"
n n 0

=2 s an=2(=1)"" (n=1,2,3,).
n n

HRBE o, RAERKSH), B f(2)WEEMRBBRIFXN

f(:c)=2(sin x-%sin21+%5in 3z —c+

=2 nZ;(lT)sin nx
(—oo<Lxr< +0; g#F tm, £3x,).
Bls & f(ORRBI 2 WABMEBEE, EEL - n,n) EHRREKXN f(.r)
=lz| . % f(z)RFBRERET L.

B ORAREHEERSCEE A, BB L E% (R 12-13), B
B F() BN RBALLLRET f(2).
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B f(x) RIEEE,BTLAR A (10),H 6, =0,
H f(x)cosnz dx

5
1l

it

SIS

x
J xcosnx dx
0

ale

+ z

[xsin nTr , cos nx ]'
n . n 0

|~

+(cos ne—1)

A

n

{—iz’nzl'3’5...
an

0,n=2,4,6-;

a.,=%£ f(x)dx=%J: x dzr=m.
BREBHAE o, RARZERE(11),8 f(z)BHBERNFEEEFTR N

flz)=2 —%(cos .r+§1;-cos 3x+§12-cos Sx+ )

0

=%— % Z; ﬁcos&k -D=x
(—oo<L < +0),

7E 52 R B PR AN 5 R b 30 190 S0, 3 RO F6 5 0 ORI BE) b, B I R R E R
EXEXE[O,x] MR () BIFRIEZLRBEAZLEE.

REFEITIEMSE R, XEBFEET AR T LA . 8 f(2)
EXERRBO,n]) EHEAHEKRMEEMFKME  RINEFXE (- x,0) WA FTE
B f(x)BEX,BEIENTFE(- R,K]Lﬂgﬁﬁ F(z),BEE(-nm,x0) ERAHF
BHOR EL) . A F 7RI BHCE BT H LS (BER). AR
HTER(BEEREHELERAREENFRY, XM RBALEREREB(RK

@ I A2)WNEXMEE( - n,n) LRRH RO HF £0)20, E F(0)=0.
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SH). BRE 7O, x] L,k F(z)=/(2), XHEBE f(z)HIEZXZLK
(REZBO BRI,
1) 0 4 BRI 4K
e(x)=z (0<z<n)
ER T, HEAMEH, ﬁﬁﬁm4‘|’ﬂ‘]®§& mhl 4 mER. A

r=2 z (- )"Hsm nr (0<x<m);
W o(x)EBER, -ﬁﬂfﬁlﬁﬁ)’l_?ﬁ ERLH S FRYEE, IR S ME R, A
1
x=%-; ; (—Zk—_l—?—cos(Zk—l)x 0L z<n).
fle IR

cosz, 0<zx<
f(z)=

N|=l

0, <z

//\

T
2
4 AR RRIEFZ BB AR LRI

B OERFREZREE. HUX R f()EHEHEE 12-14). AKX
(8)F

#i12-14

=£J f(x)sin nx dx=£fl cos xsin nx dx
T Jo T Jo

=%J:[Sin(n Dz +sin(n+1)x]dx

n

=l-[— 1 cos(n — 1).2:— 1 cos(n+1).1:]

L3 n—1 r + 1 o

1/ 1t ., 1 1 n—=1 1 n+1
a\n—1 n+tl n-10"2 " p+1® 2 "

=1(2n _ 1 . nmx, 1 nw

=<lr03 7sin > T8I0 5
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=V—2—2 (n —sin 2T)
n(n*-1) 27
UEHEXN n=1REE&,b, BRTHHE:

b, =%f f(x)sin zdx =%—J:cosxsinx d.2:=l.

i

HORTBH 6, RAR, 8 (o) MEXEZBRIFX K

f(x)-~—[%mx+2 Z —z—(n —sin 22 )sinnx] (0< <)

n=2

EHA =0 L RPRBEAT, EFET f(O).

N
\
=
Nln/

12-15
BRI BAERE. X R f () EEEE(E 12-15) BAKX(10)A

a, =£I' f(x)cos nx dz=£J‘T cosx cosnx dx

_I_J [cos(n — 1)z + cos(n + l)x]dx
T

_ 1[ 1 . n=-1 l
= la=1sin n+ sm ]
n—l
sm n
"~ a(
. n=2k-1,
{2(_1)k L _
n(4£7 - 1)
LEHEX n=1FER,q, ‘%%ﬁl‘l‘ﬁ:
a,—% cos’ x dx—ljz(l +cos 22) dz = %-
HRBH o, RAQDK, B f()WRERBRFRN

Y
f( )——+%cosx+—zﬂzl)—C062kx O<e<n).
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FRAREAMEARBRTFR AR TH - LHER RN, fmEkdSw
R, A

_% i ﬁcos(Zk DNz (—nxKe<n),
ELRXF4 2=0,H

x| =

INTE

%
1,1 1
a=1+7+§7+?+ .
1,1 ?
a|=1+§7+§f+' (=%)’
1,11
d2=?+47+62-+ ’
1,1 1
»elrEtyTat
B
g _o,to,
“TTT T
\ a7
Ul O 74
. 2 2 2
1[2 7(‘2 7[2
X 63—20'|'—0'—T_'6'—1—'2.
3 &8 12-7

1. FTHRMEE f(x) AN 2=, K () BRFRMETRE, MR ()] -n,7)
FHIRERR
(1) flz)=322+1 (-=as<r<n);
(2) f(z)=¢" (—-n<zx<x);
bz, —1<x<0,
ar, 0Sz<wn (a,b AEHE.H a>56>0).
2. BTREE f(2)RIFRM A F -

(1) f(z)=2sin %— (- a<r<n)s

e, —m<x<0,
1, 0S<zr<r~.

(3) f(x)=

(2) f(r)='
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‘3. HMEH f(x)=cos—';- (- <r<n)BHRMEEHRI.
4. B f()RRN 2= MAMBE, EFE[ - =0 LRERHD

7 -K<I<-—2—
flx)=<=x -%<x<—,2'-
% —’21.—<1'<n

¥ f(2)RFFRAG R R EL.

5.%ﬁﬁﬂxwﬂ;’<%g<ﬂﬁﬁmmﬁﬂ&.

6. HEH f(2) =27 (0<z<m)HBBRFBEZRBMRELRE.

7. BEAMEBH () QAWK 2n B .

(1) MR fz-n)= - f(z), W f()HFETRE a0=0,0,=0,6,, =0 (£=1,2,-);
(2) F f(x-n)= f(2), [ fIHMBENREK apry =0,65,, =0 (£=0,1,2,).

AT — B R B R 3K

—. BEAA 2/ & B R R B B AR

B B 30 9 B R R A 2 S R 60 LR S RO A o A B 4 9
H, T 09 R — 5 R 2. U W P R BIME TR, B AR T = 2;".
ML AFRITHEAYIN 2/ ABRRMEERE. RELTITENER, 2
TEATRMERAR, TEHTEMOSHE.

BE RAMI 22 MBABEY (B RRYEEARE, NENEEN
BHRIFAN

f(x)=%+ Z (a,,cos n;m+b,,sin n;r:z:) (z€0C), (1)

Hep

1
ar = 7| fl2)eos 2T Edz (#=0,1,2,),
% 2)

b =

n

jl f(z)sin n;udx (n=1,2,3,).
-1

Nli—l

C= ix|f(x)=%[f(:t‘~_)+f(-l‘+ )

g f(z) AT RERE,
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flz)= ,,Z; b,sin n;tx (z€C), (3)
He )
dx (n=1,2,3,"). (4)

b, =% J; f(z)sin 22
Y ()M B EEE,

F@ =5+ S a0 2 (z€ ), (5)

feh

=%J: f(x)cos dx (n 0,1,2,- ). ' (6)

i EEERE 2 =51‘3,:F%IZIE e < BB, - 7<<n. REK

f(2)= £(2) = (=) AT F(2) RN 2n R ES 3 B MRS
BRI F(2) BT BN R0 G '

F(z)=7° i (a,cos nz+b,,sin nz),
Hr a,,=% i F(z)cos nzdz, b, ——j F(z)sm nzdz
#UEXFP4 z=ﬂl—x,3ﬁ35ﬁ§] F(z)=f(x), TRA
flz )——-+Z(a cos 2oL + b, s "lﬁ)'
Wﬁﬁ.r

a, =%ji‘f(x)cos n?xdx, b, =%Jl_lf(x)sin n;mdx.
5 felst , AT LASE B B B A H AR 4 '
B1 & f()RRAMWNI4 E‘J)ﬁlﬁﬂﬁﬁ,ﬁ"ﬂi[ -2,2) ERIREX K
f(x) {h 0<2<2 (EH h-‘#O).'
¥ f(2) BIT R EM BRI
®oxe =2, %ARQ)E

=iJ‘2hco nrzy =[£— in 23
4= | PO T [ T

]:=0 (n#0);

1 1
ao=7j_2 0d.1c+7J70 hd.r=h;
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=_1_J'2h. UL =[_11_0n1r.r]2
7, sin ——dz —cos \

2
2h
=1’3,5’.-.’
—n_(l cos nx)—{”" K
0,n=2,4,6,"

HRBHE o, .0, RADR, B

flz )=£+2h(.‘ nx+isin_3“—x+1 . 51rx+m)

273 e
(—o<z< +00; 270,12, £4,)
£ ) B R 3 T B 0 T 0 12— 16 BT

Y
| | pl
. T [ ] LohE ‘t 4 {
-2 o] 2 x [7] _5_ 1 x
A 12-16 o B 12-17
Bl2 HmE 12-17 Fim iR
‘bz—x, 0<z<é-.
M(x)
x P(l"x) é<x<l
| HIRFREEGEAREAN.

B M)REXEIENEHR, R ERFRERSEE, LA
M(z)#ITHER. ﬁ"iﬁu)i‘rﬁﬁ%ﬁ}:méﬁﬁﬁﬁﬁiﬂfﬁﬁ

b, ——f M(zx)sin Z

4 _ 7 px . nxz P(l-x) o BT
“TUM2- e !

¥ ERXARMALE =, 4 t=1-z,0 o
TTdx + JZ tsin‘p—n—(ll_—t)(—dt)]

{
pIfz . n
b, T“o xsin =
1 ) . i
I£”7 xsin n;udx+(‘—l)"”JﬁI tsin -'—ll"—tdt].
o 0
M on=2k REYE, b6, =02 n =2k -1 HHFHA,
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‘ .

2p (2 . (2k-1 2pl . 2k—1

bzk-1=TpJ.u xsm( ] )de.r=('2k pl)z 78in ——5—mn
_2pl (-
2E-1)n*"

HRB b, RAGIHX, B M(2)WIEEXRBEFRN

M(z )_Zplz(—l)‘)‘zs. (2k—11)m (0<2<1).

R M) HREBEHERIFR. VXt M (=) EBEH, ﬁﬂiﬁ‘ﬂ}ﬁﬁiﬁ i 3
HEEHEFEARREOEAMY (0 MOTRFRANY | HRLRK. &

AR(6) (8 (6)H i | Beils ) HEMETH R

Il

al‘l

i}—j M(x)coszn;mdx

4 (T px_ 2nnx o
T.[o —i—COS ] dx

=2_p[L . 2nrt.z+v(__l__«- : 2n1t.2:]7
U L 2ax™%" T 2nx| °° 0

=2-—p2£1-(cos nr—1)
_{ £ a=135
0, n=2,4,6,.

BRBEY a, 4’(‘./\(5)i’¢ B

2(2k -1)nx
M(z 2 (2k ; (0<z<1).

"IV HEEHZEHEHER

BEHEEETUREHEAER. ERTRAP,EWMAHXMHEN.
BRMN 21 E@Iﬁ%ﬁﬁtﬂx)ﬁﬂﬁﬁﬂfﬁﬁﬁ

2+ Z(a cos 22X +b sin n;t.r), (7

n=1

HPRMa,, b, H
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x (" =091,29"")9

u'

F(x)cos "?xd

w= 1],
7.

(8)
"= f(‘r)Sin n;rxdx (n = 1y2;3y'"').
F R BKHL 23 5K -
cos ¢ =eil +e-il Sin . =eir - e—-ir
: : 2 ! 71 L
BDRIH
o TG S SRS ]
n=l
_ ﬂ > a, — lb" nlnx.r Ay, + ]bnn_inl.r h ' ) .
‘2+Z,3[ 7 ¢ T3 »7“]- (9)
ic |
aop a, —ib, a, tib,

7=Ca, 3 =Cho 2 =c-, (71:1’2’3"")a (10)
MR MERH

co Z (g,eig'{ te_,e ")

= (c,,eii;£ oo F z (c,,eil;i +te_, e T ).

NANENSHMERBRY
S e (11)
BB FH o, MFER, I(S)RAA10), 78
c0=%=—l—lf_’f(x)dx
e,
" 2

[—J f(x)cos ﬂxdx— Jf(z)sm

-7
=%Jlf(x)(cos 7 < i sin n?x)d:c
J

=1 Az)e ™ Fdz (n=1,2,3,);
21 ),
_a,*ib,
Coy = 7 A
1 4 ‘ nxr
=2 [ A2)éFdz (n=1,2,3,).
-1
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WHEBNEREGHEHN
c,,zzilji flx)e " Tde (n=0,%1,%2,-). (12)

EREMEN RBMEHEN.
BEHZRBHWMHER, AR ER—HN, BEREEX LRE R, BRRA—
MEATERE.
B3 BEH <RI AMR T HEEKE 12-18)BRIFME B AN
BE MR

M12-18 !

B AR - 7.7 | WET Y EERA N

[~

T T

®wAK(12)F

f2 2nant
- u(e)e™ r dt = T he”'TdZ

—_ T _,2nll 2
e T ]
Znmi 2

o
s
Il

—

nmwrt

T

I
= H= oS-
— —

@,
=

(n=2%1,%2,-),

co=x | " u(z)dz = %J‘_’zﬂ hdt=%§,
HoRBM c, RAZE(1D), 45

ht , h < 1 . nwr 2o
=t = —sin eT
u ( t ) 7 "__Z‘ n T

(—oo<z<+oo t#nT * 0, i1,¢2,---).

2,”'—
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3 E 12-8

1. TS RAPRSBAREEHRB(TELHBHE—TRMANRER):

M) flay=1-2* (-+<z<1):

z, -1<x<0,

: 1
(2) f(I)=J1, 0<I<T.
1

\-1 7<I<l;
2r+1, -3<x<0,
(3) f(x)=
e P

2. BTFIRBAINRIFREKLBRBEMRKRI:
x, 0<x<é
(1) f(x)=

—;—<x<l_;

(2) flx)=a (0<2K2).

3.V AORAMA 2 HARKRE.EE- LD ERRERD f(2) =" . AW f(2)
RIFBABIEA 0SB RN,

B u(ORRAYMAI THRANER EAEREETRENERERN(SHAETH
&)

l—x,

had 2nxt
u(t)=’¥'—+%"§m %sin"—;f—re'T (- t< + ),
n#0

REH «()WEBEHRBHXEERX(EA=AEX).

BIE+—
1. 8%,

(1) HRH D u, lim e, =0 REHHAY R, ARE BB HAEs

a=1

(2) WA RHI s, | HARRETRE S u, BHE__ Kb

n=l

(3) HFRE D, u, AU, BB D u, BFE HRB D u, KB G

B u, | BE .

2. HETHI R Beatk
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7!1'(
o« fd nCOS

1, (n!)’ ,
(1)§nﬁ. : (2);—r. (3):5; ;
(4) Z —,1,—: (5) Z : (a>0,5>0).

3. ﬁmmﬁ&Zu *ﬂZv AR, Iﬂfﬂﬂﬁ&Z(u +,)° 8.

a=1 n=1

4. BB Z u, BB lim =2 = 1. AR Z v, REQBN? R
5. W T IR B B X Uit B S R A I Bt

sin
S (-1 L (2)2(—1)"”—%}5—1,

n=l
(3)2( i 2L, (4)2( e DL
6. RTH®RM:

1 1 # N L .

(1) hm—- >, 3Jr(1+7) i (2) lim [27 -47 87+ (27)3" ].

ne =1 Lied
7. RTFFI R B GOX ]
(1)23":5“1"; (2)2(1+—1—)" z";
(3) > n(x+1)"; } (4)2 L

n=l n=1
8. *Tﬁﬂﬁé&&ﬂ%ﬂ&&:

-1 n- . -1 Zn—
(1) 2, 2n Iz( I). (2) ; ( ) l:
n L] x
(3) ; a(r—-1)"; (4) ;n_(n_*'lj
9. *Ti‘]ﬁlﬁéﬂﬁﬂﬁﬂ:
. had " +l
(1)§ o1 (2)"2;(—1) DT
10. ¥ TFIRERIFRE « WRESRE:
(1) In{x+/ 22 +1); (2)—1!.
(2-r1)

11. & f(2)RAMD 2 WEH, EE - n,n) BRI N
0, x€[-=,0),

f(J)=,e’, ,;G[O,n).
# F(2)RFF M EA 8.
12. MR
1| 0<1<h$
f(I)_{ 0, h<zr<n
FRRFREZ R MRKBI.
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IBERSRT

g N E
JE8-1(F 12 ]A)
1. Sa-11b+7c.
2. .
3.5k =~ [er5a) Bf =~ (et 3a)
L R !
4. (1,-2,-2),(-2,4,4).

(9]

(-2,4,4

'(11 T 1 1)§£( 1E _11 %)
A:N,B:V,C:WI,D: .
ATExOyHE L, BTEYO:EHLE,CE I E,DEyHILE.
(1) (a,b,=¢),(—a,b,c),(a,=b,c);
2)(a,-b,-c),(—a,b,—¢),(—a,—b,c);
B3)(-a,—-b,-c).
9. zOy M :(xy,30,0),30z H:(0,50,2y) 20z M :(x4,0,2);

x3h:(x,,0,0),y H:(0,y,,0),2 5:(0,0,2,).
10. B.

(Zea) (o0} fo.Bes). 5.~ Zu)

(J—;a,ﬂ,a);(—Jga,O,a)a(O,J—ia,a),(O,—ga,a)-
12. = #:4/34, y Hh:/41, =z §h.S.
13. (0,1, -2). 14 8% .
15, M2 maAR: -4, -2 Lormm. 2,3

16. (1) BHTF « 1,17 F 0= FMH;
(2) IEMS y iER —B, EEH T 20z ¥l;
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G)FITF 8, BHTF Oy FiFi .
17. 2.
18. A(-2,3,0).
19. 13,7j.

I 8-2(8E22 1)

1. (1) 3,5i+j+7k; (2) —18,10i +2j + 14k;

(3) cos(arb) = —3
3 ,h)=——-.
cos(a Wl
3 —
4. 5880]. . |F,|.7;,sm 6, = | F,y|x,sin 6,.
6. 2. 7. A=24.
8. BE.
9. (1) —8j—24k; (2) —-j-k; (3) 2.
10. %m.
11—12. ®.

JF8-3(FLE31 W)

1. 4x+4y+10z-63=0.
2. 2+ P+ 2P -2x -6y +4z=0.

3. B, -2, - ) RERL L BETEMRE .

2\? 2 4\? 116 -
4. ( 3) +(y+1) +(z+§) tﬁr BRE,BRLOHAAR
2 _4
5.y +22=5zx. 6. 22+ 3y’ + 27 =9,
7. @Exm 4z -9(y* +z2) 36,%y!ﬂh 4(z* +z’) 9y‘
8—9. HE.

10. (1) 20y Tl E M + 2 =15 = SHest— A,

(2) 20y Tl LML 2* -2 =1 56 » Hikess— I,

(3) zOy Tl LB 2° - »* =1 48 x BhERE— ;5
(4) YO FH EMHELZ z=y+a S8z BIERK—F.
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11. 8.

338 8 -

4(E3I7H)

1—2. Bg.
3. BEPITT - MIMEE IR 3y - 2" =16;
BRETTF y INEE IR 32" +22° =16.

oo

S 8-

HOW N =

4 2z -2z + y* =8,
‘ z=0.
I=iCOSt,
2
Py Lo, 0<i<20);
z=3sin ¢
x=1+3co0s 8,
(2) {y=y3sin 6, (0<O<2n).
z=0
6. x2+y2=a2’ {y=asinb£, {r=acos%,
=0 z=0; y=0.
7. '+ y'<az;z’ + 2'<a’,2220,2220.

Lt YA ey < <4

5(642M)

.3z -T7y+5z2-4=0.

.2x+9y—-62-121=0.

x—-3y—-2z=0.

(1) B} yOz i ; (2) F4TF 20z WK Fm 5

(3) ¥4TF z i FmE; (4) WA 2 BRFE;
(5) ¥47F = BJMFHE; (6) i@ y BiaYy i ;
(7) B FAKEE .

1 2 2

L N N W
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.xty—-3z2—-4=0.

(1,-1,3).

(1) y+5=0;.  (2) z+3y=0; (3) 9y—2z—-2=0.



9. 1.
SJE8-6(F 49 W)

z-4_ytl_=z-3
2 1 5

x-3=y+2=z-i
-4 2 1 -

x=1-2¢,
3 z-1_y—-1_=z-1

=5 2nias uaini WL RAb LY

z=1+3:.
4. 16x—-14y—112-65=0. 5 .cos p=0.
. B,

-2 -4
7. :“%=3’T=Z1 : 8. 8x-9y—-22z-59=0.
9. ¢=0.
10. (1) ¥47; (2) #8H; (3) EREFHE L .
5 2 2
11. x—y+ z=0. 12.(_?,?,?).
13. %7 ~ 14. .
172 +31y—-372z-117=0,
15, | (ETIYTE 16. .
4x~-y+=2—-1=0.

BIFTN(ES0R)
1. (1) M(z— 26,5~ ¥9,2~ 25),OM=(z,y,2):
- (2) #mm; (3) 33 (4) 36.
2. (0,2,0). 3. v/30.
4. Zﬁ=c+—%a,_f=a+-%-b,ﬁ=b¥%c.
5. B%.

‘ 2
6. 1. 7. arccos —.

el
x = - =

8. 3 9.z—_4.6,‘lﬁ,. 7
10. 30. 11.(14,10,2).
12. ¢=5a+b. 13. 4(z-1)=(xz -1+ (y+1).
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=0 z=0,
14. (1){ EZ (2){ 2 2y

= y— — —
b4 2y, 9+ 3 1
=0 ' z=0,

(3){ 2l (4) 2 x B
z=v3y, xz-yT= ,

15. z++/26y+32-3=08 x ~v26y+32-3=0.

16. z+2y+1=0. 17. 231y _=2-4

6 19 28 °

18. (0,0,—;—).

19. 2=0,z>+y' =z +y;
2=0,2y" +2yz+ 2" ~4y—-32+2=0;
y=0,22%+2zz+ 22 —4z -3z +2=0.

20. 2=0,(z-1)*+ y’<1;

2 . . .
=0, (2 —1) + <A, 2205

y=0, <2<V 22,
21. B%.

£ n B

SIFE9-1(F 62 W)

1. ) F&E, ERE,. 28R, H1R8: [(z,y) =08 y=0|;
(2) BEEFF4E, LML, ARE, FHE: (2, 1<+ <4}, B R
[z, )22+ y"=11U{(z,y) 2>+ y* =4};
(3) &, K, ERE,FL: (2,3 [ y=22 AR (2, ) y=271;
(4) E . ERE.SE 2455, 8F: (2, y) 2 +(y‘1)2—1fU
{(x,y)z®+(y-2) =4].
2. 2 f(x,y). 3. 8. 4. (z+y)°+(zy)*.
5. (1) [(z,y)|y* =2z +1>0};
(2) i(I,y)|~x+y>0.x-y>Q|;
(3) {(z,y)12=0,y=20,2*2yl;
(4) 1(z,y)]y=2>0,220,2" + y* <1};
C(5) [(z,y,2) | <2+ y* + 22<R? ;5
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(6) {(z,y,2)|z*+y" — 220,z + y* #01.

6. (Vi MDh2 (3) -2: () =25 (925 (6)0.
“7. B,

8- f(x,y)|y2—2.r=0|.

9. Ryl <ESY . 10, m

2

3@9—2(% 69 71)

a a
1. (1) £~=312y—y3. £=1:3—3xy2;
ds _ 1 _ v 9ds_1_u
2 PRabiaie Ll it g
d

(4) g—;=y[cos(:cy) —sin(2zy)], g—;= z[cos(zy) —sin(2zy)];

(5) 2222 o 2% 2= _ 2z 2%,

x  y ¥y '3y Yy oy’

) ., 2 ,
(6)£=y2(1+xy)’ ', —a—§=(l+xy) [ln(1+xy)+lfyxy];
(1) =y 2o du_ 1 du _

du _(z—y)’In(z - y)
dz 1+(:c-y)2: )

2—3. B,
4. f(z,1)=1.
L
5. T
Pz _ 02 o2 Pz o0 o2 Pz
6. (1) 57—12.1: 8y .W—Ry 8z ,m— 16Iy,
(2)az= 2zy 922_____ 2xy 3z _ ¥ -zt .
az> (2 +y2) '3yt (22+y)'3zdy (z2+y)'

3 L2 a2y 5 o)y, DR e (14 2l y)
EI Yy ynﬂr Yy ’axay y y/.

7. £.(0,0,1)=2,f,.(1,0,2)=2,/,.(0,-1,0)=0, £, (2,0,1)=0.
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8 F: AP _ Py __ 1
axiay ’ dxdy ;I
9. B%.

SIE9-3(2 75 W)
1. (1) (y+-;—,)d.r+x(1—;17)dy;
(2) —-i—e%(%dx—dy);

(3) - (_12__;%1_)572'(3’(11 - J:dy);

(4) yzx© 'dx + zx” *In zdy + yz© *In zdz.
1
3
. Az=-0.119, dz= —-0.125.
. 0.25e.

(A).

. 2.95.

. 2.039.

-5 cm.

. 55.3 cm’.

“10. 0.124 cm.

"11. 2128 m?, 27.6 m*, 1.30%.
"12—"13. B§.

R

2
d.r + ?dy

*

O 0 NN N AW

SIF9-4(E 82 W)

dz _ dz _
1. 5—41‘, -97—43[

dz _2x 3x°
L —= - + ,
2527, In(3z = 25) B3z -2y)y°
2x°

3z -2y)y

az _ _2x° _ _
@——?ln(?ax 2y) 0

—_ 2
3. emt-Zra(co.s t_6t2). 3(1 43 )

4. )
V1-(3t-44%)
e"(1+ )

5. ——>~. 6. e“sin x.
1+ z%e™

7. B,
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8. (1) ——21‘!. +ye fz,—— ~2yf) txe®fy;

a
(Z)a; f]’ay —'Tf,l+ f'zva_u=_;yff'2;
(3) FE= 71+ 3fs + 32fs 3E = afs + 22fs SE = oy,
1 2 31ay 2 3132 )3 -
9—10. B%.

11. —,—2f+4 e, a a 4xyf,—y,—2f“+4 vy f.

"12. (1) az:'=yzf;1’ g‘xaiy=f'| +y(xf;|+f;z)v

a " "
342 'szll+2xfll2+f;2;
Pz
(2) a_!'=fu+ flz _ffzzv
3tz _ _x 1
35" "y S
3z _2x v
3_2"_3‘ 2 szz;
y y
aZ
(3) —2yﬁ+y f|1+4xy fxz+4xyfzzs
a’ ) .
7 =231 + 223 + 22 £+ 22 it 5205 fa
aZ
3y —Z-Tf'l +4x° y ﬁ1+41 yf12+$ f;Z,
32

(4) Fpean =e""f} —sin zf| +cos’ zf| +2e"" Ycos zf+ e“,“_”’fgg,
3zz =e,r+y
dxdy

azz ) . . ' 2
Ev A e "7 fy —cos yfy +sin’ yfy,—2e" 'sin yfp+ ¥t £

3 —oos zsin yfy, te Y oos zfyy— e sin yfp + Y fu,

"13. #%.
SIB9-5(HE8IM)

y e Tty

1, ——————. 2. .

cos y—2xy Ty
3 9z _yz—vzxyz dz_xz-2+ xy2
dx vxyz —xy dy v xyz = Iy
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dz _ =z dz 2?

"dx ztz' ﬂ_yi.r'*'zj

5—7. B&.
‘3. 2yt zet —2xy’z — y' 2le”
(e - xy)’ )
‘9 2(z' —2zyz" — x y)
’ (zz—zy)3
z(62+1) dz _ =x
10. (1) §2=- Iy(Bz+ 1) dz 3z +1

(3) 2% du_  —ufiQ2yug; 1)~ fr'g,
(If _1)(23""32_1) fz g,
a_'U= gl(xfl"'ufl_'l) .
dx (zfi —DQyvgs, - 1)-fr°g1 .
(4)3_u= sin v ’c'?_u= - Cos v ‘
dxr e“(sin v—cos v)+1" dy  e“(sin v—cos v) +1
dv _ cos v —e" v _ sin v +e"
3z ule(sin v—cos v) +1]'9y ule“(sin v—cos v) +1]
11. 8.
S 9-6(5% 100 /)
1. B,

2.(1) wo=i+2j+2k,a,=2j,lv(t)| =v/5+4:%;
(2) vo= —2i+4k,a,= -3j,lv(z)| =v20+ Scos’ ¢ ;

2} o = 42 S Y B S
(3) vo=i+2j+k,a, 2z+21+ka(0| 5t+fTIT7'

3. m%ﬁﬁf—(?—l);y;l:z}%ﬁ’

?ﬁ?ﬁﬁﬂ:x+y+ﬁz=%+4.
1
TTY _y-2_z-1
4. ﬂ]&ﬁﬁ: 1 - ) = 8 s
B R:22 -8y +162-1=0.

5' ﬂ]%ﬁﬁ X~ xll y—yuzz.'_lzo’

m
Yo 2z,
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BRI R: (2~ 20) + 2 (3= 3) "z%.(z — k) =0:

rz—1_y-1_=z-1
6. )9]9275‘&: 16 = 9 - -1

%:'Zmﬁﬁ:161+9yf z—24=0,

7. P(-1.1,- DR PZ(—%,%,—%).

=2 _
8 Wq‘wﬁﬁﬁ.w+2y-4=o.wzﬁﬂ={'—r
=0.'
9. MIFEEB:ax,x + by, y+czoz=1, ;t. PUCT
T=Ty _ Y~ ¥ _ 2~ 2
Ty N B (Pt T

0 bye €2y

y—-1
2.

z

10. YFEHB:iz-y+2z== 121

3
11. =,
T3
SIRE9-7(5K 108 77)
1. 1+243, 2. ‘/-32 |

3, aiszca’wZ). 4.5

98 6
5. 3 6. -:7-~/ 14.
7- x0+y0+2'o. )
8. grad f(0,0,0)=3i-2j -6k, grad f(1,1,1) =6i+3j.
9. . | - -

10. IR F B R n = Lﬂm— 4+ k), TS E N VI R B

Yor
7 % - n=ﬁ< “2i 44— k), FRS BN -2,
S 9-8(8% 118 )
1.(A). , :
2. A f(2,-2) =8. 3. KM £(3,2)=36.
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A

0| —

. *&/J\{E;f(%—,r—-l)= - L. 5 ke (%

=1
‘4-

(=2}

l 2 o
RIS TRBKNK.

B ARV TR, TRV ZRR AR
| ! G
8 16 |
. (g,?). t

9. MU K 2L B L nt, Gesm e B B A 4 O AR

~

[« <]

10. %i’mﬁﬁ%ﬁ%j—%ﬂ#,ﬂﬁ%ﬁkﬁ‘l%ﬁ.

11, ﬂkﬁﬁa«/%s[ BAMERY9-573. .
2.z L, s 2 me a0

u|-x-- N|

13 BRARE(: 5, - 5.7

"IEI-9(H124 W)

1. flz,y)=5+2(z-1) - (x-1)(y+2) - (y+2)°.

2. e ln(1+y)=y+ ZL‘(ny -y )+ %(3123' -31y* +2y’) + R,,

e*r . 4z°y 6x%y’ - 8y’ 6y"
== + - +
HHF R, 24[“T In(1 + 6y) I+6y (1+6y) (1+8y) (1+0y)‘]
(0<8<1). '
. . 1.1 = 1 o\
3. sin zsin y= ? 7(1 T)+.-2_(y _)
Ve \ 2 oo .

4
HHF R, —‘*—é—[cos gsin.y° (x‘—%,) Ssm Ecos e (x -—).2'

2
3cos £sin 1]( —})(y— %) . sin §cos 7)}(.}"%)
Be=f+o(z-F)n=F+
4 2=1+(z-D+(z-D(y-D+5(z-1D(y-D+Rs,

1.1"%=1.102 1.+ 1
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5. =1+(x+y)+ %(xz +2zy+ y*) T 7—11—!'(1" ’*Y‘IC':;-Z"-_‘:V toeet
y")+Ru’ |

8(x+y)

HAF R,=roqyr(e” +Cialy+ oty 0<6<1.

S 9-10(8% 129 W)

1. 6=2.234p+95.33.
e s et St Sy,
= =1 =1 i=1
2.<aix3+bil‘?+cil‘;= i‘riyi!.’
i=1 i=1 i=1

=
azn:zf+bz":.zi+rzc= iy,-.
i=1 i=1 i=1
RIBA(E 129 /)
L() B BE;  (2) BE, R
(3) &4 0 4) ®E. o
2. (0).
3. {(z,y)]0< 2 + y?<1,y’<4x}, «/_2-3.
In =
4
‘4. B,
22y’ z* + y*#0,
5. fulz,y)=<(z"+5") ’
0, x'+ y' =05

A.rz(»:cz—yz)r 2, 2
f,(l',y)= (= + %) > X + y*#0,

0, o iyt

' dx 1+y2'ay J;,+Vy’;a__rf;~ (1;+_y)’

3z - ___ 2y 3z _2(x-y").

dzrdy (z+y)" 3y (z+y)°

az_ V-1 32— y aZz_ _ ;ji'z" by
(Z)E_yx ,@—xlnx,z—z—y(y Dx™%,

3’z -1 i Fz_ ) 2

m}-—l‘y (1+ylnx), af—.reln.z) .
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10

11.

12.

13.

14.

15.

16.

17.

18. 4

19
20

. 8z=0.02, dz=0.03.
N3 |

du

. a-t—=yx""cp'(t)+1’ln ¢’ (t).

95 9z, 0: 0z_9z de Oz 9z, 0e
T a¢ dy dw’ dp du Jw’ 3If du dv’

&z
dxdy

dz _ . .
E—(’ucos v— usin v)e .

= 2Lt &Ltz [t S,

dz . -
a—=(ucos v+ vsin v)e “.
y

mgye|T "
by —az=0;

BEFEFE ay+ b2=0.

z+t3_y+1_=z-3

(—3!_1'3)! 1 3 1

ﬂﬁ(\/%’«/_%—’«/%)' Vw"=%§am.

3—{=cos #+sin 6, (1) 0=%, (2) 0=§;—t, (3) 0= &7—ﬂ

7

M p, =80, p, =120 B, BRI K B A KMFITE R 605.

(D) g(:co vyu)=*/5-7312)+5y(21’_810y03
Q) BEMESTERN M, (5, -5)5 M,(-5,5).

g +

AE10-1(F 136 W)

1.

etz odo. 2on=4n. 3w
D
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(&)

4. (D) || (z+ y)de= || (2 + y)'da;
'UJ. ‘[l
(2) || (z+y)do= || (z+ y)’do;
ﬂ; I,[
3) |{In (x + y)do= || [In(£+ y)*do;
‘B: '[z[

(4)ﬂ [In (x + y)lzda>ﬂln(¢ +y)do.
D D

5. (1) 0<<I<2; (2) o< I
(3) 2<I<8;  (4) 36a<I<100x.

JB10-2(F 153 W)

8 20 ‘ 3n
1. (1) 3 (2) 3 (3)1; (4 -

6 64 -1 13
. (1) 55 (Z)B; 3)e-e'; (4) <
3. B% “

S~

.(I)J—;dxﬁﬁf(.z,y)dy B J:dyJ:v_z f(:r,y)d.r;

2) J_r dx L flx,y)dy B L dy J_m f(x,y)dx;

® [ az [, eedy g [, ay [, seaz+ oy [ 1
| Vil ! -7 .

@ [ dz [ sedy [ de [ flaydy

B dx mz f_(.r,y)dy+ zdx sl f(x,y)dy,
I = Jo=| |

jl_l dy j:j:::: f(x,y)dx + ‘r_l dy'[g f(z,y)d=z.
5. Bg. , |
6. (I)J: dx _[:f(x,y)dy; (2) J: dzr E‘ﬂx’y)dy;

(3) J: dx I;/ﬁ f(x,y)dy; (4)I; dy J:;/._f fz,y)dx;
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7.

11.

12.

13.

14.

15.

) [ a4y [, s(z.z)da:

il 1 x—arcsin y
©f ay [ fedes [ [ tzayas.
4 7 17
?. 8. 7 9. -6— 10. 6m=.

2x a
(I)J dGJ. f(pcos 8, psin 8) pdp;
0 0
;— 2cas &
(Z)J , dé L Sf(pcos 8, psin 8) pdp;
-7
2% b '
(3) . d0jf(pcos 0, psin 8) pdp;
¥ (ccn 0+5in )™
(4) jo dé L Sf(pcos 8, psin 8) pdp.
-} sec & -;- oc @
(1) L dé L F(poos 8, psin 6)pdp + J’ doj Flocs 8, psin 6) pdps
T 0 .

(2) E do EM F(p)pdos

7 ! o
(3) ,[0 de J(md*sinﬂ)-l f(Pcos 8, psin o)pdp;

;- sec §
(4)J dé fpcos 8, psin 8)pdp.
1] sec Otan 8
(D) %ﬂa4; (2) %as[ﬁﬂn(lﬂ/ﬁ)];
(3)V2-1; 4) %na‘.
(1) n(e* - 1); (2) Z(2n2-1);
(3) 33273.
9 x
(1 T 2) -8_(“_2);
(3) 14a*; @) 2x(s* - a®).
%n’. 17. %R’arctan k. 18. %na‘ .‘
_ ' 7
(1) 33 (2) —3—111 2;



e—1
(3) Tv
(4) %Kab-%if\':ﬂf@ﬁx= apcos 8,y = bpsin 6.

"20. (1) 2In 3; (2) %
"21. BE.
22, (1) B8:(2) R M 2 = au — bu , y= bu+ av

SIRE 10 -3(5 164 TT)
1. (1) I; dx JL-I dy‘[: f(z,y,2z)dz;

@[ daf ay [, rlaye)des

(3) J‘l_l dx ji/;—:l;‘z dy ﬁ::yz flxiy,z)dz;

a oV 1-x"la zyle
(4)f dJ:J dy flx,y,z)dz.
0 0 0
3 1 1 5y 1,
2. T. 3 %- 4 m.. 5 7(1!12 —8—). 6 4_8 7. 0.
T 16
9. (1) o ) 3T
*10. (1) 4-5’1; @) %m‘.
1 . T Q. . 47 s_ 5
11. (1) g 2) 10° (3) 8n; 4) I_S(A a).
12. (1) §32'1t; “(2) na’;
(3 % (4) 2r(5V5-4).
2 3
13. 3 na
1q, 8427
6
*15. kxR".

8.

Z1d

= Rh*R%.
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SIB10-4(E 175 ]|/)

1. 2a*(=-2). 2. 42x.
3. 16R?.
4. (1)1‘ .Tosy 3)'09 (?)I 0 .;-4_b
8 3z
b’+ab+a -
® =="G+ey ="
5 2235 '_—;\é 6 =2, 122
T 3’ y 33 A Sa, y 5 a
3 . 3(A* - a')
7. (0.0.7); @ (0035
2 2 7 2
(3) (?a' ?a'SOa )
5
8 (O.O,TR)
1 7 9%
9. (1) Iy=—4—1ra3b; Q) L=%,1=7;
1 .5 3
3 L= 3ab 1, 3ba
10. TléMh , lebz (M= bhye HETBHRE TR
-_-_ - 7 2 112 6
11. (1) —a i @) z=y=0,z=5a"s (3) F5ae.

12. —z—azM (M =na® hp REHEARK F ).
R, +y/Ri+d® R R )

R +V/R+a® Ri+a® /Ri+d°

13. F=(2Gp(ln

1 1
0,7Ga - .
#(JR§+a2 «/Rf*‘az))

14. F,=F,=0, F.= -2xGp[v/ (h—a)’ +R* =V R’ +a* + h].

" S 10-5(5 181 TR)
LwE @ 33
: 3’ ; 3

2. (1) %oos x(cos x —sin x)(1+2sin 2x);

- 340 -



2) ZIn (1+ 2%);
x

(3) In %—1-—%+3x arctan x° — 2xarctan x;

s 3 -’, 2
O

3. 3f(x)+2xf (x).

4. (1) marcsin a;

(2) =ln 1;“.,&%:&#:(::) = J-: In(cos’ z + o*sin’ z)dx, I = o(a).

5. (1) Zin(1 +/D) R HAARTERE - [ =
xy
(2) arctan(1 + 4) —arctan(1 + a ). IR : *UH?":‘& Jl'vdy-
AT+ (5181 ) o
1. (1) (O); (2) (A); (3) (B).
2. (1)%+oosl+sinl—0052—25in2: (2)#—%’;
1 3 4 T 4 2
®) 3R (x5 )s t (4) TR +9nR".
3. (1)'[_2 d.rjll flx,y)dy; (Z)I j. (.t,y)dy.

3) .[:: dy I: f(x,y)d.i + JT dy Jo Vo f(x,y)dx.
4. B,

J

W

sec fen 6 ‘ £.d o &
j dﬁj S pcos 8, psin ) pdp + J-: dGJ f(poos 8, psin 0) pdp +
- T 0 B
sec fan 0 .
J?r“ dOJu Sf(pcos 8,psin 8)pdp.

=TT g3

[,

7. Jl d.atJ-l2 d_'yJ’:ZJ'yz flx,y,2)dz. Co S

8. (1) rrR’ 2)0; (3).257%.
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"9. (1) F(£)7E(0, + o) NELIREIN; (2) BE.
10. —;—\/azbz+b2cz+czaz.
1LJ%R(RﬁﬂW¥@l

_ 368
12. I={5p.
13. F=(F,,F,,F,),® " F, =0,

F=4GmM lnR-h/ R+a® R F:_ZGMIVI 1-—2
14. (0,0,§b).

. _3M
15. /ll iz;n:R—Rsy.

=

#+ —

IF11-1(8 190’jﬁ) o

1. (1) I, = I;yzp(i",y)ds, I,= Lzzlz(x,y)ds;f

T J xy(x,y)c!i.é"_
Lp(x,y)ds

. B

. (1) 2za®*'y

(3) (VB +64T-1);

& Ba-e;
256 .

(7) ﬁa L

+ 342 -

[ out.ras

L#(I’y)di .

(2)V2;

(4) e°(2+%a

)—2;

(6) 9;

(8) 2nfa’(1+2).

.ﬁbﬁﬁ%WNﬁ%Lﬂﬁﬂbﬁﬁﬁ%iﬁ.
(1) l,=%1ra2 S+ B (3a?

+4n’k*);



- 6ak’ - —6mak® - _3k(ma®+2rn’k?)
(2) R P L SO P L £ 3a” +4n'k*

S 11-2(8 200 )

1—2. 0.
3.(1) -3 @ +Za’s
(3).0; o v (4) —2m;
(5) E;_azn; (6) 13;
1 - 14
34
4. (1) 3 (2)11;
(3) 14; (4)%. SRR
5. -|FIR.

6. mg(z,—2,).

7. (1) .L P(I’y):/%Q(x’y)ds;

(2) 1 P(Ivy)"'ZI\Q(I,y)dS.

Ju J1+4z° ’
3) .L (V2z-2z*P(z,y)+(1-2)Q(x,y)]ds.

o

8.] P+2zQ +3yR 4.
r

V1+4z?+9y7
S 11-3(F 213 |/)
1
1. (1)E; (2)8. . ,‘
2. (1) %naz; (2) 12mw; (3) na®.
3. - =
4. (1) 2 (2) 236 (3) 5.
5. (1) 125 | 2)0;
by . " sin 2" 7
(3) T; : (4) ‘—4‘—"‘-6'
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6. (1)%’42?2”‘*%3!2: L (2) 2y

(3) —cos 2z *sin 3y; (4) x3y+4xéyz—12e’+12ygf;
(5) y*sin x + x’cos y. A
7. W
"8. (1) £* +3z%y +% *=C; o (2) azx—xzy—xyzf'%yz:C;
(3) ze* —y*=C; (4) xsin y+ ycos x=C;
() zy-+2=C; - - (6) RRLWAFE;
(7 p(1+€’)=C; ‘ . (8) AREMAS TR

9. 2=-1,u(z,y)= -arctaln;yz—+C.
S 11-4(58 219 )

1. I,=H(y2+zz),u(x,y,z)ds.

2—3. 8. o
4. (1) B @Y%, @il
5. (1) “2“/2_1:; (2) 9.
6. (1) 4 V61; (2) .-%77; (3) ma(a®-n%); (4) ?‘5‘ 2a*.
7. %‘(6ﬁ+1).
8. %,uon'a‘.
S 11-5(% 228 W) :
1—2. B
3. (1) {snR’s (2) 3
©E @< o

4, (l)ﬂ (%P+%Q+¥R )dS;
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(Z)HZxP+2yQ+R S.
V1+4x® +45°

I 11-6(5F 236 W)

L3as (@) ZFnats '(3)3m’; (4) 8im;  (5)

©|w

2. (1) 0 2) a (2——-), (3) 108x.

"3. (1) div A=2x+2y+22;

(2) div A = ye” — xsin(xy) — 2zzsin(xz?);
(3) div A=2z.
4. B%.

5. RR:BURE R 20y H.z BBHAT. XWHEERR S E&(z,y, )4
BB ERZREES (- vyzcos a, — vyzcos B, = vgzcos ¥), HH v,
H R BNRFREE ST, cos awcos B.cos ¥ WA (z,y,2)4 5 MSMERM T E
RK.

M11-7(F 245 W)

1. B,
"2. (1) —v/3na®; (2) -2ra(a+b);
(3) -20mx; ‘ (4) 9.
"3. (1) rot A=2i+4j+6k; (2)rot A=i+j;
(3) rot A =[zsin (cos z) — xy’cos () )i~ ysin (cos z)j +[y* zoos (xz) -
xloos ylk.
"4. (1) 0; (2) -4.
"5. (1) 2m; (2) 12=.
6. B *7.0.

BIF+— (58 246 ;1)
1. (l)j (Pcos a + Qcos f+ Rcos 7)ds, Yl s & ;

(2)J](Pcos a+ Qcos B+ Rcos y)dS, g m .

2. (C).

2+ zﬁ)’} —2«/—2_.'-

30(1) 227 | (2) .
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(3) —2ma®; (4) 555
(5) ma®; - (6) gu.
4, (1) Znarctan 35 @ - T,
(3) 2xR?; (4) 12_5
5. zln (22 +5%). 6. %.
7. (1) 8 ‘Q)g_%_
8.(0,0,2). . o . 9. B
e ud
g+_-=

SIE12-1(88 254 ]})

1+1 + l+2+ l+3.+,1+4+ 1+5

LW 1427 1+3  1+4 T+5

1°3 . 14345 1+3:5:7 . 1+3-5:7-9
(2)2 §_+2~4-6+2°4‘68+246810 ;
1 1.1 1.1 ‘
Bz mry gty
11,21 .31, 41,5

1 . _qynintl
2 (1) 271—1’ (2) ( 1) *'n "o
% )u 1 a "l

(3)24Txm; | S (4) (- eI
3. (1) &&G (2) W8, X

(3) REL R R 2sin lz,ﬁ#} G B AP R Z 3%

4. (1) W8 ) R#E; () REG (4) BH#L; (5) whesx.
TS. (1) sk (2) REk: G) WS (4) RE
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S 12-2(8 268 )

1. (1) &8 (2) ®#G (3) WG ,
(4) W86 (5) a>1 FSL, o<1 PR

2..(1) REG (2) e (3) s (4) st

"3.(1) Wi (2) et (3) s
(4) % p<o BTURBH, Y b>a HRE,Y b=a NAEHEE.

4. (1) s (2) Wegk;  (3) B#L -
(4) s (5) BRE (6) REL

5. (1) &Eds; o (2) extid;  (3) Axtls: | (4) FKABs;
(5) R#. . S

SIRE 12-3(8 2717 )

1. (1) (-1,1); (2) (-1,1); (3) (-0, +00);

@) (-3,3); ®(-37)  © LD

(7) (—V2,42); (8) (4,6).
2. (1)11—), (-1<z<1);

| (2) 4lnl-’-x+%a\rctanx—.z: (f1<x<l);

(3) 2 IEE (-1<2<1).
sm 12-4(% 285 m)

‘ 00s .2:0+ﬂt :

1. cos x=ocos x0+oos(xo +%)(x-xo)+"'+—(T2)(x-xo‘)"+"-

(-0, +00).

2. (1) e: zm,( o +°°)!

n=1

@ lnta+ ) =la+ > (-0 L(Z) (~a,al;

(3) a’= i (Ilna)", (—°°9+°°)=

~ n!

(4) SInx_ Z( 1) -1%2%9 (-099+°°),;
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(5) 1+ 2)n(1+x)=x+ zm, -1,1};

- SN e 2@\
6) =2+ 3 (-1 —!),-(7) Lol

X
Vire

3. () V2= 1+—(Jr D+ Z( 2k (271;2‘(11+1)(3n +2)‘2"(x‘2—1)"+ '
[0‘2]1 ‘11

oo

(- 22D g 01,

=1

2n 2n+1
‘i C [ R e 1 R

1 _ 1 <,y (z=3)"
5.—-= "Zq(_“l) 7 .fo,s).

— uﬂhd

s (L _
6 Ti3nvz 2y (znu 3n+.)(x+4) , (=6, 2)

SF12-5(F 293 W)

1. (1) 1.098 6; (2) 1.648; (3) 2.004 30; (4) 0.999 4..
2. (1)0.494 05 (2) 0.487.

— l 3{ sen 12"1 ase -
3. (1) y= CeT+[ ““ﬁz +‘ s raere R L

5 _;’f;_'_ I3+ 1‘5 - -t thl .

@ y=ae'® |23t (D W -]
_C(l - fl,1 1., . 2

(3) y=Ca “’*1[?*6“10“ *zmm“ ]

. 1 1 :l‘ 1 9
'4.(1)y—"§' zrx'k x +16z +3 1 ey

1 1

2
137 t33% tygT t

@) y=z -+
5. e"cos x = ZZ%CC;S Tr !,(—°°..+°°)- o
7R e"cos' £ =Re e(”'"r =Re ghlemgrisn e
TSI 12-6(%E 301 W)
Lo nEgERN>EL ) B
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2. (1) s(x)={0, =0,
1+ 2%, 250.
ll‘ll :
(2) % 270 A, LI 4 3 N/(——fj.%x Ot B N=1.

. 3) E[0,11L$~§tl&ﬁz,ﬂ[7,1]J:—§fulﬂgﬁt.

3.0 —8ld; (2) A—BulH.
4. H.

C O 12-7($ 315 W)
(

1. (1) f(z)=n +1+122

cos nx,( -, + ®);
n=0 .

2) f(z) = [— + Z (2COS nx — nsin n.r)]
(x¢(2n+1)1r n—O +1, +2 ) ,‘
o+ Z [1 (—1) ](b—a) ‘ nxﬂ_(,—l)"-]’(ta"'"b)'.

)

(3) f(x)—
(x¢(2n+1)1r n= O,il,iZ ).

2. (1) zsin§=M 2( 1) "”S‘“ "f, (—m,m);

(@) fa) =Lty %i ‘1 (1:1")" Zeos e +

[""" +1(+ ’::) ne +’—];( (—1) ) sln nx’ ( )

3 cos T2y 4 (- [—nx]. e
2 x ” ]_'2_—005 nr, T, ‘

4. f(l)“—'%-;[—lrsm —2-"'( " n]sm nx‘ | '

(x5 (2n+1)1t,n—0,i1,i2 )

[ eer(E)
i =0 - + — - !
6 21.' - Zl .;5. ( 1) ;_g ]Sll’l 711',[0 R)v
2:c1=%1t2+8 >, (—_ni)—cos nr, [0,x].
n=1
7. B,
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I 12-8(F 322 |)

1.

(3) fla)= -2+ 2 {W[l—(-l)"]m%ﬁ;fﬁ(_l)ﬂ.sih%:._c

(1) f(2)= +-,2(—12lcos2m,(—oo.+oo);
, 26n T 1 ~2c08 =~
(2) f(x)=—%+z;.‘{|:1_(z;zl) A + mr2 }oos nnx + — 2 sin rmx},

(I;ﬁzk 2k+%,k 0,+1,+2,- )

(x¢3(2k+1) k=0,+1,+2,-).

2k -1)2 l

21 . 22k - 1)nx
T =Rk 1)2” 1

i~‘}.(*1r!)"'*'+ 3 z[( 1)" = 1]}sin —— mrz ,[0,2),

. (l) f(.t) z (—l)k ! i (2’2‘1)1‘[‘.‘5,[0’1],

,00,1];

Al"'

flz)=

(2) f(a:)‘

alo‘o

f(x)—§+—f (—})— "””‘ .[0,2].

n=l

"3, f(z)=sh1 Z (-1 (1""")c'"*f(x¢2k+1, E=0,%1,£2,-).

A 14 (nn)?

2h 1. ntw 2nnt
(t)——~+ - Z;SIHTCOST( °°,+°°).

.=l

BI8E+= (ﬁ 322 31')

D) BE A Q) RABE;  (3) dHL R,
(D) BEG () BB G) BEG (4) REG

(5) a<1 Bt a>1 B EE o =1 B, s> 1 8, s<1 RH#L.

.
F—i . HREH S, (- 1)“—&2( -DT =)

a=1 ’\/;

(1) p>1 BHBRPRR0< <1 B A bl , p<<O B R

(2) gxbled; (3) KA (4) BTl

. (1) 0;

(2) V8. R AL 2%';’1‘--- Lo
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7. (1) (—%,-é-); 2) ( — %);
(3) (-2,0); (@) (~v2.42).
8. (1) s(x)‘(2—+;1—)7, (V2 42);

“(2) s(z)=arctan z, [-1,1];
-1

3) s(x)= ( Ll 0,2);
1+(;—1)ln(1—x), z€[-1,00U(0,1),
"(4) s(x)= 0 2=0
1, x=1.
9. (1) 2e;

(2) —l—(cos 1+sin 1). 38~ :FlfH cos 1 fsin 1 HBRFR,.

10. (1) In(z+/Z+ D=z+ Z( pr Gro DU e

R R RIS j ds

o /it +1;
(2)(2—12' 22"4-11 s-re( 22)
(-1)"e"-1 ((-1)"""'e+1) .
HZ[ nfl o8 0z + = n+1

a=1

-l < +oH r#uw, n=0,%£1,%2,-
12. f(x)=-2— Z ILosni-l-sin nxr, x€(0,h)U(h,x];

n=1

f(.z:)=% ’2{2 sin "hcos nx, z€[0,A)U(h,x].

sin

1],

n.r],
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