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meEe (0,1),1§15—f(5) = k.
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(D) FFE—R & € 0, ] ) = 2[ (&) —1].
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(19) ¥ f(x) #6[0,1] &S, 7£(0,1) WA R, £(0) = 0,f(1) = 1,a > 0,6 > 0. iFH. fFfE & €

0,Dq € (o,1>.s¢q.w%ﬁ+f—,(’fﬁ )
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(15) & f(z) = z" fE[b,a] ERI PRI A PEER, H
a"—b" =nt"'(a—0b), b<<&<a.
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A=f.r1(0!?)—2(2+ez)y B_f_ry(OJE)_O’ C—f”(o,e)_e,
Fi

AC—B* = 2(2+é) ve>0, A>0,

Bk £(0,) = == WM.

SRZJCEREL f(x,y) =x' + 3" — 222 — 2y% + dxy BOTRAHE.

" [f;(’"y) = A Ay = O e MR (0,0, (s — D) (— 2 D) R

fy(x,y) =4y*—dy+4x =0, h
fr=12z"—4, fo=4, fy=12y"—4.

X} 500,00, A= —4,B=4,C=—4,AC—B* = 0, F| AR I FE 4 A4 To k2 5] , BCORIRRAE B9 58
SCLTE R (0,0) BT R,

TEHL y =z L, f(x,x) =22"FE x = 00 BEBB/ME;HEEL y = —2 £, f(x, —x) =22 —
8z 1E x = O AbHUBH KA, Fr LA AR (0,0) AR f(x,y) FIR{EA.

MEWZ, —V2),HA=20>0,B=4,C=20,AC—B*=384>0,#f(V2,—V2)=—8
B /IMA.

St (—VZ,42), HA=20>0,B=4,C=20,AC—B*=384>0,8f(—v2,/2)=—811
AR /ME.

Bez=z2(zx,y) HFBGE +yDz+Inz+2(x+y+1) = 08iE, K z = z(x,y) KIR{E.
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EHhERWE2O
2026 HWHFBEFHFMISHX (BF—, =, ZEA)

3 AEEREKORMERE 4 F(x,y,2) = @' +yDz+hz+2+y+ 1D, F=2*+
YL >0, e(x ) BRFHRAAENE,
FBE P+ yDz+Inz+2(x +y+1) = 0 FARNST =,y KW FEL 4

d
szz+(x +y)—+l—z+z—o, @
d
\Zyz-l-(x +y)—+i—g+2—0 @
dz xz+1
A —_— 1 r— it T \ 2 2
%31_0’3 0,5{3}2_{_1_0’&3: z.nﬁi’rﬁ}ﬁA(Jz + y9z +In =z +

2(x+y+1 =0»1%lnz_?+2=0!ﬂ”f§z=1vﬂx =y=-—1

Hxs © Ak @ Wiiilﬁ%']ééﬂ: x,y RIWFH B

d 92
22+ 4z 2% 2+ +y)——i("’) 3

az) T2 =

d*z 1 2=z r')z 1 &z

Iz _z 2 _loz L -
<2ya +2n et ) 29y 220z "9y Tz Izdy 0,
1 /92 1 92
22+4y3 + (2 +y)——-—(@) tra =0
dz Iz y
1%3—=—=0,:c=y=—1,z=1{’cAﬁJ‘rﬁ2ﬂ,ﬁ
x dy
Iz 2 2tz Pz 2
A= 5;“ —3 B—axay-—o, C—ayz— 3
XHAC—B*>0,A <0,H(—1,—1) £ 2(x,y) BRKES BKEDz(—1,—1) =1
HBR= REEM

B X f(x,y) =3z243y* — 2 EHR D.2® + y* < 16 L AR KEFR/ME.
(1>EDmﬁsa2+y2<1s,m{f‘,(x’y)_sx_&” 0
fyC(zxry) =6y =0
(x,y) =1(0,00, (x,y)=(2,0).
(2) 7 D 3R L2+ y* = 16, FIRIHEBA H RB0x.
4 F(z,y,A) =3z +3y* —z* +Aa(z?+y*—16),
F.=6z —3z%+2\z =0,
F,=6y+2iy =0,
Fi=z'4+y*—16=0,
B8 (x,y) = (4,0),(x,y) = (—4,0),(x,y) = (0,4),(zx,y) = (0, —4).
bt 58 bR 1A -
£€0,00 =0, f(2,0) =4, f(4,0)=—16, f(—4,0) =112, f(0,+4) =48,
Mg/ MR £(4,0) = — 16, KER f£(—4,0) = 112,
EZXED BihF i+ =16 L,y =16—2 8N f(z,y) PE f(z, £ V1I6—z*) =
32 +3(16—x°) —2° , LW —TRME = € [—4,4] LHBIEEE.

2
Bz = f(z,y) WM dz = 2zdzx —2ydy, B f(1,1) =2,k f(=x ,ysz:x?HT <1

R KA At /IMA.
B2y, TR f(x ), B f(x,y) TEAXE D FHIRIE.
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.....................................................................................................................................................................

tEsm, 7 2L = oz, % — — 2y, AT

flx,y) =J2xd.r +oly) =z +o(y).
d , p
XHTF % =0 (y) = —2y,B e(y) =—y*+C,#

fx,y) =z*—y*+C.
mf(ly]) = 2;?[1(: = Z!Eh:l/u f(x,y) =.:c2-‘y2+2.

2 a ] ,
¥ED Vq,xz+9’4—<1,m£= 2z =o,% =—2y=0,8z =0,y =0,

2
fED E‘Jﬁlﬁ-i:,:cf—l—% = 1,f#48 y2 = 4— 42, BTk

flz,y) = flz,+ Vd—4z?)
=z —4—4x¥)+2=522—-2, € [—1,1],
5,4 =0,0y=220,52 -2 BEBR/ME; ¥z = 1,0y = 08, 50° — 2 BUSRAME. HLEEK
N F0,0) = 2, £(0, & 2) = —2,f(£1,0) = 3, 8 flz,y) BWBKMEN (1,00 =3, B/MEH

f,+2) =—2.
E£hY PONSHSIRREusz—20
NASHhARE
— B — REEH AT E
1L.E X .

&Z = f(l' 93’) —'f_fEﬁ Po(xo’yo) &t‘}g‘ l?‘i‘ﬁﬂﬁ@ﬁ{t%%

. f(P)Y—f(P,) iE d=z
lim —_

i > a | s,
4N 8-4 iR, 3 o =| PoP |.
2.1 # >
Wz =f(x,y)# Po(zory0) AT M f(z,y) TE Polay, %; 1 y
vo) AbH I = (cos a,cos B) RITT ] S ¥H Fo p
A | o Lt Ar iyt 8D —flaoyed) &
e, o= V(Az) + (By)’ & 84
e i filzory) Bz + £ (x0ry0) Ay +0(p)
A v (Az)* 4 (Ay)®

= fi(x4150)c0s & + f,(x4s30)cos B.
ZTEERB u = f(x,y,2) FE Polxgryer20) AV I = (cos ascos Bycos ¥) M7 A FHA

g =fi| cosa+f,| cosB+fi| cosy.
i lp, Py Py Py
GIE) 5K z = zy* + ye* £ Po(0,1) SEHTA Po(0,1) BIP(—1,2) ByJ7 [0 FHL.
— —1 ] Lk
Fm 1 BEEP,P = (—1,1) BWHE, FR RN cosa = (T/—Tl—z- = E,Cosﬁ —ﬁ,ﬂu
%%=§—;-cosa+%-cosﬂ,
a_z — 2 2r —
7% | s, (y*+2ye™) o 3,
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FRERHZO
2026 W FHEWFMSHN (BF—, =, =ilA)

- . 2 _
ay pD - (21y+e ) o - ].y
It LA
dz —1 1
=3X—+1X—=—42,
al J2 2
% E
1. Bt 17

A S — YR 02 BFR 5. MR B, BROR RO, iR Y. M2 L, SO s Dk O R
PR ANREES T = T(x,y,2z). Y EE R Ret, By m i, inE A
2. BEIHHE (F e SEEERKENTR)
Bz = f(x,9),Po(xosyo) #51 = (cos a,cos B) M 0 FHH

a d d
% F)i cosa-l-—}f“ cos f8
. (g"__{-,z—f)  (cos ascos B)

_— “gradf(l'o!yo) " . ”‘" *cos 0,
40— 0 RRABRCAA | grad £ || Beiicktanrn (3. L) .
3 B SSH4(SHEE) HER

WM Sz = f(x,y), ﬂ'][ﬂ:]f’,%{ = f(z,y),

(c HEBO BOLH 20y FiEHBIEIMA [ 0y) =

homms wosmss, ("~ 7" ’y'z”u;ﬂzﬁt&),anfu 902 = ¢ W = o vy 1) B
TR £ (213) = ¢ EAEE—8 P,y AINEANARY — = = —— = jfr—f,ﬁ)fuﬁlﬁ
&

grad z = (f.,f,) WERWR LA P ALHELI .

Gz = f(x,y) TEP(x,y) AHBES B S S P(x,y) NERLE f(x,y) = c WEERH—DH
1) A (7] , A B 1 16 25 0 2 5 1) 8010 R0 A S5 R 4%, 86 B X0 26 T R B ZE XM IR R T 1) ) 7 1) 2 8, T AL 8-5
FE 8-6 fiR.

=f(x, y)

e grad z=(f, /) % grad z=(f, 1))
[ 8-5 & 8-6

Rz =22+ y* Q1,0 & 2* + ' = 1 BFNEL T KT 0S5
HEH, 22+ y =1 Rz =2+ 3" B—RERLE, M 2 +y° = 1 BSNEL T W n OANBEESS
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NI

o B % JC R MM 9 F
VBB BRI, Y 22 + y% = 1 B9ANELR T 1) n (977 1) S 8025 T80 BE A48, Bk
%5 = | grad z || = JEXDE+(2X0)? =2,
an | (.0 1.0
\.f‘ .L"J ;} "_\‘ .l:'”-“q
(D) K u =327 +2y° —zfz;m 2, — 1) AW 7 1 007 11 SRR R /ML
du _ _ du| _ Ju| _
’:3 EP_GIP_'ﬁp @P—'iyp—-—g' EP——ZZP*Z.

—grad u(l,Z, - 1) mi&ﬁd‘{ﬁaﬂﬂjﬁﬁ%

|l grad (1,2, — 1) || = v/6*+8 +2% = 2./26,
Te/ME R — 2/26.

{!’IE PR u = VIz+yz+Zz EﬁP(szsl)ﬂ%ﬁﬁyg 1?“%I=l_2.]‘+‘2k #F7 10, 77
du
Fﬂffﬁa—l L= .
A @
oz w_y  w_ =
Iz Srifyitzr Y STyt %2 STt
Hl
Qu| _ 2 u| _ 2 Ju| _1
dzlp 3' dy P 3" 3azlp 3°
2 2 1
fi LABERE grad u(P) = (? E,g)
mil=,—2,2),8
1 1
coOsa = = "o
ST+ 2+ 8
P rcorr . 3
S = £ =2
JTFEor+2 8
3¢
Iy 2.,1,2_—-2,1_2
7 i R M i e
[E # () B—BEERIE B () > 0,f,(zay) > 0, W BT 418 h 82 1
BC ).
A. £(1,1) > £(0,0) B. £(0,0) & f(x,y) B—/MR/IME
C f(x,y) BAHRME D. ﬁﬁﬁ‘ﬁ—>0 Hpl=i+2j
(3 XFHEIAH f1(2,y)>0=> fla,y) XF « BPEM, f(x,y) >0=> flx,y) X Fy ¥
PRI, K

FLD = 00,00 = [f(1,1) = £€0,DI+[£0,1) — £(0,00] >0,
XTI B, L BSRM: f1=0, f=0=> £(0,0) & f(x,y) BB/MERHRH.
MFETC, f (2 y) AR, EH GHER.
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2026 EMFWMEMEMS VN (BF—. =, ZiiH)

.....................................................................................................................................................................

I DL = Loos a3 osp = 3L L5 2> 0 ERGHERD.

a = 5 % 5
ik B.
Ku=z'—zy+y° zmm—l.w&ﬁrﬁln=%§<z,1>a<mrmw,#fsﬂjumm%%

AT T SBIRRT ZAABKMHT R SEER L o WHA T RS BT « (1
R

du 2 1 3
] ¥ 3
BB EE grad u(— 1,1) = (—3,3) J71i, 77 1 S HR K. Bk Iy a FHUEA

| grad u(—1,1) || = ~/(—=3)?+3% = 3/2.
AW 1 = (cos 0,sin 0) F7[6] u BIZELER 0,
du

BN = grad u(M) » I = —3cos  + 3sin ¢

M

= 3J§sin(ﬁ—%) = (),
1718 0 =%§£0 = ﬂ+%,u KM AR,

BATMRER f(x,y) TEA Po B 1 = (—3,4),1, = (3,4) W W FEHHIN 1 fﬂ—%.ﬂ?
) TEL Po AR AR TT ) S35 B BUAS B K 7 (] S 30— 4 1.

o _g o
2, .nD—aI lPo(:osa]"i-ay Pocosﬁ,
_ T . T
_aI PD.( 5)+ay P, 5 —'17 @
2 2 33U &b
alg P, _aI P, 5 ay P, 5 o 5
Rk © Mk @ &
9| g, EL] ek
Ei_r PO ’ ay ‘PO 2.J
Ut E A
_(f] | Y= (-1.L1
gl‘adf(x,y)|po—(ax Po’ay Po)—( 192).

f(x,y) TR Po A BATT 10 T304 T2 s B BERIAR, B

| grad £z o315, | =J(—1)2+(%) -2

AR LR — Mk | = (—1,).

G Ku=4z+y'+2'—6 WM S:dz’ +y*+2° =6 LAMA,1,D AbSMEL T n BT
1] T 44

1] FR B HE 5 (BT B9 6 R R f

HEH, M S Hu =4z’ +y*+2'—6 (HMHEE « = 0, BAFEME PR 19, Bl u = 0,1,2, -
A6 (TR A BAOBR BE 7 TR BRI A R 180, 7 LA 410 4R 07 i) 6 7 1) 3 380 o 6 E A9 88 (07 1) R B JBc K
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{E).
du| _ —g Ju| _ _ du| _ _
dx M_SIM_S, dy M—zyM_z, Iz | m zzM %
CIp:!
g]‘ad u(M) . (8»212)’
s
d
5| = lgraduMD | = VT2 =642
M
FRMIMEL T, S F =42+ y* + 2 — 6,0
ﬂ=(F_:9F;sF:) M=(8x,2y,22) M=(892|2)v
Fir LA
a—u‘ _a—u a—u- [ ] a—uI .
Il = 9zl cosa-f—ay‘M cosﬂ-i—az % cos ¥
= X—-8—+2X g +2X s
SE+T+2T & +27+2° 8 +27+2°
= 6.2,

TEMGERE 22° +2y° +22 = 1 ER— 5,18 f(x,y,2) = 22+ 3y + 22 ERABF I =
(1, —1,0) #yJ5 a1 FHEK.
CHID  f(xay,2) TEECx,y z) AEUHREEETT 1A 6975 14 S 35008 J A fi.
grad [ = (2z2,2y,22) = 2(x,y,2),
HEH,H grad f = ALQ > 0), 8]
0,

N
Il
P
te
I
|
-
w
[

A 22242y +2t = 1,18
P42 (=) =122 =“;—-

TR EH (50— =10).

FR S A AR A O B s B9 I e s,
hmi=a,—1,0) 4%,

1
cosa =——, cosfB=——, cosyY =0,
7 P h
d d d d
3—{ =£cosa +a*§cosﬂ+5£cos)’ =J2(zx —y),

REHV2 (2 — y) TEHRAM 227 + 2y + 27 = 1 FRIRAME. 4
L=V2(z—3y)+Aa2z*+ 2y +22—1),

ny
Li=JZ+4z =0, Izé, I=_%,
Ly=—J2+4xy =0, - 1w 1
[L,’= 24z = 0, Py = 10 = 5
Li=2z*42y"4+22—1=0 |y=90 z =0,
M F
£ by 21 £ iy
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2026 HEAHFBEUFWHSHYL (WHFE—. =, ZiH)

(5 —50) WHR.
() K% a,b,c WE, 8 f(x,y,2) =azy’ +byz+cxz* TR (1,2, — 1) AbHF = BIERI K75
A S H0E RKE 64.

i 7 10 S B K LA 7 18 R BB BE T 1), B LA f (2 5y 52) ERR (1,2, — 1) SEMBRBE S = BHIE ]
k = (0,071) Iﬁ‘]rﬁ].

f1(1,2, — 1) = (ay® + 3cx2?) ( = 4a +3c,
1.2,=D
£,(1,2, —1) = (2axy +bz) s = da —b,
1. n"l)
£1(1,2, — 1) = (by + 2cx°2) = 2b—2¢,
(1.2.~1)

M4 grad £(1,2, —1) = (4a +3c,4a —b,2b —2¢) 5 k = (0,0,1) [,
4a+3c=0, da—b=0, 20—2¢>0.

3193?%]5 A =64 = | grad (1,2, — 1D || =2b6—2c,F#
k (1.2,~-1) al (1,2,—1)
da+3c =0, a =6,
da—b=0, = {b=24r
2b—2c =64 c=—8.
BAEER f(z,y) =z +y+ay, L C:x® +y* +zy =3,K f(z,y) fEfk C EREEK
piGiics 8

fx,y) WHABET (5 M 77 [0 SO K, B RAE BB BE RO, B T
filz,y) =1+y, filz,y) =14z,
5] 4

grad f = (O +y,1+z), lgrad fll = VA+ '+ A +2)%.
s AR g(z,y) = A+ )2+ QA+ 2)° EFRMN Ciz’+y'+zy=3 FTHWEBKXHE 4L =
A+ + Q4+ +alzt+yi+zy—3), 0
Li=204+z)4+AQz +y) =0,
Li=24+y»4+1Cy+zx) =0,
Li=z*4+y*+xy—3=0

Ml(l,l)s Mz(_ly _1)’
M3(2y —1); M4('_192)9

X
gM,)) =8, gM)=0, gMy)=9, gM,) =9,

B AR K O 1 RO = 3.

AT BRABRIFE AN B s —%0

— . ZE B M&N %S ETER

x=ux(),
(1) @S ML L WS HFBHy = y(), WRTFt =t, BAN Polxoryorzo) M Po KIYILH
z==z(),
75 1) ) ik
T = (z'(t)»y" (te) 12" (25))s
VB )

202



FINTE

% TR EN S E
I —Xp :y_yo — %%
I,(to) y’(to) Z’(Io),

EVmAERA
' () (x —x,) +y'(to)(y —30) +2'(ty) (z —z,) = 0.

@ BEAL: ("% 7 I RERENEEIY y = 3 () e = <) B =2 HEH,
m‘]ﬂ}.}-i Po(Iosyo vzo) G L Bﬁ'@%%ﬂ‘]ﬁrﬁlrﬁlﬁﬁ

T= (1,;1;’ ﬁ) @

w00 O Rt . kS8
G(z (Y y2) =0

,dz

d
F+R£+RM 0,
GG +6IE =0,
Ap
,d ,dz ,
a£+a® —F.,
,d ,dz /
Gl Gl ==L,
%15
—F. F! A
Q_LGGJ & _ |G —GI|
dr F, FI| ' dz |F, F.| "’
G, G G @
AKX @,
( F, F.| |F. F.| |F. F;)
"N al'ler al’ler al)],
GG YR ]
T — Xy YN Yo T Zp
F, F! F! F F. F)|
G, G| P, G. G. P, G. G, Py
BV ESEA
F F [ F: R F, _
G; G! Po'(:r'"'.ro)-f- e Po'(y—yo)-f- G G; Po'(z—zo)—O.
— HEMNYTEESEL
(1) &MhE S:F(x,y,z) =0,S FAPo(x0sy0,20) AL i
n=(F(Z0s30120) s Fy(Z0150+20) yFL(Z0s¥0+20)) s
dR P, MEIFEAFRR
Fi(xo1y0120)(x —26) +Filz0+50120) (3 — 30) + Fl(Z0s30+20) (2 —2,) = 0,
BRTERA
T—xs _ Yy~ Yo _ T Xy

F;(Iovyoyzo) o F;(xovy[)vzo) o F:(J:D,yo,zo)'
(2) I‘&EEES::& = f(I 9}')74?\' F(x ,y,z) e f(.I ,y) _meu S _t.'.l—i Po(l'asyorz,a) ﬂﬂ@?ﬂirﬂ]ﬁﬁj
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ERERH 2O

n= (f;(l'oyyo)vf;(-xovyu)v_1)1

VIRV
Filxoryo )@ —xo) + f1(x0sy0)(¥y —30) — (x —20) =0,
BE BN
L —™Xo _ Y TYo _XTTZo
f:(-l’osyo)_f;(xn'yo)_n =], "

SRR RS AT
@B RS =:—sint, y=1—cost, 2= 4sinizz£z = 7 AN R AT TR,
B E 1,

’ ; ’ t
z'(t)=1—cost, y'(t)=sint, 2z'(t)= 2(:05?,

e = 5 RALRBYEES T = (1,1,/2).

§t=%lﬁ,
xo=%—l' yo=1, z,=2V2,
BRI R R
I_(%_1)=y—1=z—-2«/§
1 1 2z
b AW )

(=2 +1)+G—D+/2¢E -2/ =0,

B
z+y+2z—5—4=0.

xzt+y*+2* =6,

skmaz&m{ 25 Po(1, — 2,1) AbHIYIER S P HIT .

' +y+22=0
I = Ty
B BB ERN LRI y = y(2),z = 2(2), Wk L (BB HB Ry =y @), (x hZ
z =z(x)

dy d=z
o gty T = (1.2,
FEE N BEPA RN 2 RS, 18
2x +2y g—xx-f—Zz % =0,
3.rz+d—y+2z i =0,

dzx dzx
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FNE

_______________________________________ & TEUGS %
mdy _ _Lde 7 e (L1 T
WAL = - =~ MR T = (1, -5 — =) SRR
gr—l gtd  p—d
111
5 5
B
xz—1 y+2 =z—1
—5 1 7
W E

=5z =D+ (y+2)4+7(z—1) =0,
Bl 5x —y—T7z = 0.
KM 2 = 22(1 —sin ) +y2(1 —sin 2) 764 Po(1,0,1) AL MEITM 5% K,
il T A YIS AL I n = (20,25, — 1),
Bz = x%(1—sin y) +y*(1 —sin x), Al
z.= 2z (1—siny) —y’cos x, =z.(1,0) =2,
z,=—z'cos y +2y(1—sinz), 2z,(1,00 =—1,
M= (2,—1,—D,fRTFHETEHR
2 —1D)—(y—0)—(z—1) =0,
Bl 22 —y—2—1=0, L8 ERN
] H—i)  Ee]

2 =1 =1
FE-if o b, T Sz = 2% 4 »* AP FRA, —2,

xz+y+b=0,

BEAL o

5)9} asb Eﬁ]@‘..
Mif 2z = 2%+ 32 EAQ, — 2,5 RSN
n = (Zx,Zy,—l) p— = (2,_4;'_1),
MO « BTN

20z —1)—4(y+2)—(z—5) =0,
HEZ L Wh#E,.45
y=—(x+b), z=x—alx+b)—3,
AT « K, 18
2z +4(z +b)—x +alx+b6)+3—5=0,

5
5+a=0, 4b+ab—2=0,

f#18a =—5,6 =—2.
AR AT L N EERATERE.
Wid L NFEERATEHN
z+ay—z—3+A(x+y+b)=0,
Y
(1+A)x+(a+A)y—=2—3+Ab=0.
Nz =2+ y* ER(1, —2,5) LWEEBEH 0 = (2, —4,—1). AR, FH

2 -4 -1
BEB/A=1,a =—5.
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EheRBEO
2026 EHFEEHMPHESHN (HxE—., =, Zi#H)

XHMR(1,—2,5) EF@E~ £,&
(14+2)—2(a+A)—8+21b =0,
BZo=—

BWBRTE = + 25" +32° = 21 £ P ASOYIP I - i L 0 = 2 = B

1
P (At 1 TR,

WHZ L B —a=, 5

x—2y =20,

x+2:—T7=0.
T LAFmIRABENA (G —2y)+x+22—7=0,H]

A+)zx—28y+2z—7=0.
WA P BIBER N (20,50020) U P ALY 932 [0 1 g
n = (2z,,4y,,620) >

IR AR S]
2z0(x —x0) +4y,(y — o) +620(z —2,) = 0,
Bp
Tox +2y0y+3202:—21 ="0.
ol 2yo 320
g, = B 3 28 gy
Zo =2, yo=—3A. x,=3(1+41).
X P(xory0s20) TEREERIE I, %

9(14+2A)2+181*+12 = 21,
A = ozﬁ—%,ﬁk%k)ﬁﬁv P(3,0,2) il P(1,2,2).

CIRAWE Yl
6(x—3)4+0e(y—0)+12(z—2) =0
n
20 —1D+8(y—2)+12(z—2) =0,
Mzxz+2:—7=0Mx+4y+6x—21=0,
WAL IR 2 — 2y = O AW, MO R EM T RE 2 +2: —7=0M =z +4y+62—21 =0.

ey

— JEPE
(1) & flx+yx—y)=x2— 5N flz,y) = ( ).
A xtyt B.xy C.ziy D. zy?
zy 2 2
2) # faow = (V5 © 0T VR py EAOOBC .
0, z 4y =0,
A ELE BIRFEARFE B. 1R F8AF1E , (EAESE
C. i F $AFAE B AT D. AT
(3) f(x,y) BIE P(xo,y,) MBI NMESEIIFLE, B f(x,y) TE P B EZER( ).
A, AR B WERFESF A
C. T B/ D. BEJE 7 e B SR

(4) 2= flx,y) B dz = zdz + ydy, W K 0,0)( )
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Ry
AR f(x,y) BESER B. A flx,y) BIRAES
C.J& f(x,y) Bt/ ME S D. & f(x,y) B9 KAE A
i (- K:F |
I)iﬁz=x’;mﬂdz=
(2) 8= = fla® —y?29), Fhb fﬂﬁ:m%%,mu;—;} = .
_ xz_i_yz' Cl_y B E _
JEH y = y(@)yz = z(x) Et!ﬁﬂ-ﬁ 27+ 2y + 327 _zoﬁfﬁﬁfs.mlldr = T

(4) % f(x,y) BZBEEIRFE, f(x,y) =3—22 —y+o( V(@ =D +y2), W f.(1,0) =
o, (150) =
(S)LQz—z(:c,y)fH?‘J‘ﬁx t+y =z#WEMdz=__ .
(6) F(x,y,2) Tﬁt F(x,y,2) =03 3MERE + = 2 (y,2),y = y(x,2),2 = 2(x,y), H

F#OF#OF#OM _____ -
(B z=f@u=ulx,y) B u=g¢ +f’p<¢)dz W, p () HLE.f 5o HELSH, A

' d a

¢ (u)#hﬁl']p(z)%—i—p(y)ﬁ: _

(8) Bz =z(x,y) AR f(ay,y2) +glayz) = OﬁfﬁE.ljlljaa—; =
= WMEZ
(NiFz=|zy]|.

dz
(I)Ska;
(1) ¥HE = #E4.(0,0) AL RFE AT
(2) & f(x,y) Wi, A

f(1;2)=2$ f_:(192)=3’ f;(ly2)=‘1'9 §0(1‘)=f(.2’,f(x-23:));
K’ (D).

2
(3)Bu = @@ +¢ . JH € =z —atyy =z +ar(a HHHO KR a* 5 — 75

(4) ] f(uyv) A ESERSE B g(x,y) =zy— flx+y,2 —y), K
azg a g 2
3x3y+ Iy*’
&u . u(x vy) ?ﬁ)@a e +£+£ - 09%%a9b %{E,ﬁfgﬁﬁﬁz =ue“"+"‘" —Fy_tﬁ%

AAMERH z(x,y) T’%—'V’[ﬁsﬁﬁﬂﬂ%iﬁ.
(6) BH f(x,y) =" (x+y"+2y),3R flx,y) B9H/IMA.
(7)3R flx,y) = 2 +V2zxy +2y* TEXI D2’ + 2y° < 4 FWRKM 5 H/ME.
(8)RAFB 2+ y* +2° — 22 +2y —42— 10 = 0 FiHIEM R z = =z (x,y) AIBLLE.
()Lt — HF =) Bu = (V2 FyD) HoBEESEH £/ (D =1,/ = 1,2
Ity Iy

ay? =z’ +y* RERE f(2).

(10) 3 20 T+ L+ 5 = LT —HIRe 0 P A YIT I, BEH VT 5 AR
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Bl PO T AR R R /N SR AR PR ARHR.
(11) (L —FK) & a,b LB B 2z = 2+ax’® +by* TEA (3,4 AETTWFE P, G W

I = —3i —4j #9771 SHmK, BIRKER 10,5K a,b HIH.
(12) (L — %K) i&tﬁhﬁz%zntyz +% =1, Flin:2x +2y+z—5=0.

(1) 7 3 ER—pGERAEL RIS © F175

(1D R = 5« AREEER.
(13) R F—FH) K 2+ y* +2° = 6 Mz +y+2z = 0 WRRIE P(1, — 2, 1) M YILKTTBRMNE

S 5 R
(14) LM F — 2 K) K u = 2y +y2° A P2, —1,1) RBIBEE, RAEZ I 0 1 = i +2j + 2k

977 ) T 5.
(15) s — 2 £) Rl =z = 32° +2y° 764 P(2, — 1,14) AWM PR BAEL .

(16) & f(x,y) = (x + ez ,y),p(x,y) {£0,0) LAbELE.
(1)K £1€0,0),£,€0,0);
(H ) i‘j‘ijt\. f(.l' 9}') E(OrO) ﬁ%ﬂﬁﬁo%ﬂﬁ!* df r=0"

u=ux,
1 1
P P , N V. 9 2
(17)iﬁz=z(r.y)iﬁﬂ.rz—z+yz-£=zz.ﬂp y X‘Tﬁﬁ@(uw).ﬂffﬁ:i=0.
dx dy du
_1_1
LA

(18) (A2 ¥ — 2 £) RAH — /ML, BUE MK FFEF R 2 Oy 471, FRMAT & X0 D =
{(xy) | 22+ " —2y <75} /NMUKIRERE R h(x,y) =T5— 2" —y* +xy.

(1) BMy(z0ry0) J D L— 45,18 A (x yy) TEL U A2 05 10 69 75 1) S 808K 7 2 L7714 5
B RAE R g (xoryo) K g(xoyy0) BIFIRI;

CID) R R TR RS 05 3 , T BEAE AL B 340 b LS BE J0 K A AP R A, sk R, 7 D 9 5
Bl y?—xy =75 FRIBECD) H g, y) KPR A, 00 & %05 A AL .

[ IMBHRE

— JEFE
(1)B.
Srt+y=u,x—y=uv,
flz+y,x—y)=flu,w) =2t —y* =(z +y)z —y) = uv,
W f(x,y) = zy, AL B IE#.

(2) D.
Hilim £ (1) = 0 = f(0,0),BFLA f () #£1(0,0) bk,
y-=0

£1€0,0) = lim £lz:0 — F(0,00 _ £1€0,0) = 0,
a0 xT

lim & =4 i 2
0 0 Sz ty

ARFETE, BRI, 695 D IEH.
(3)D.
# D & B4,
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xy
flx,y) = zi+y?’
0 x4yt =0,
TERE€0,0) &b, £7€0,0) = £,€0,0) = 0,48 f(z,y) FEA(0,0) LA HELE,
X, flx,y) =z |+ y | TEA0,0) 4bik4E, 1B £/(0,0) 5 £,(0,0) ¥IRFFLE.

x4y F#0,

(4)C.
d d
EE M =r,£ = 3, J7LLC0,0) £ f(z,y) HIBEA, B
_azz_ _ 3%z _ _iz-_
A’_'a_r_z_l, _axay—Og C—az'—].;

AC—B*=1X1—-0>0, A=1>0,
He A 0,00 B f(x,y) BIBR/AME &R, %I C IEH.
Z AT

(l}x’(%d.r +1In :cdy) ‘

a_z__ 1 a_z__ L
PRt 7, ay—x Inx,
5
dr = 2z + 24y = (L dz +In zdy)
= 7 2 y ==z nxdy].
(2) 4z (— yfiit fi2).
a . o /!
o= fi2z+ 3+ 0=2zf],
7’ - y
9;§y=2.1-Lﬂ1-(—2y)+ﬂ2-zj
= 4z (—yfi+ fi).
(3)_.:c+6.:cz x
2y +6yz’ 143z’
EEHHBAFARY « KT, H
d d
_d;z=21+2y£y’
dy o dz _
2x+4ydr+ﬁzdx =0,
2
dy  x+6xz dz =z

dr ~ 2y+6yz’ dzr 1+3z2
(4) —2, — 1.
BEM, £(1,0) = 1,
Af = flz,y)— f(1,00 = =2(x — 1) —y +o(V(xz —D*+y").
H AT E SC, A f (= y ) FERLCL,0) AETTHL B
fl(1,00 =-2, £Q1,0)=-—1,

z*(14+Inx) ¥’ (1+Iny)
e Utho X T et

Bz +y =2,

(5)

exln.t +eyln_v — ez!nz.
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SR M R4y, 18
e"* (1+Inz)dx + e (1+In y)dy = e*(1+In 2)dz,
o

=.z’(1+lnz)dx+y’(1+lny)

z(1+Inz) (1 tine) "

(6)—1.
EF(I 93797'-) = Omjiﬂlﬁw’fﬁy jz“?f,i%

d
Fle =+ F;e1=0,
Y

d
iR = — .
ay
E Fz,y,2) = 0 B REST =z K%, 18
Fi 2+ Fie1=0,

wdy __Fs
%@az =—F

ZE F(x 9_’}’,2) = Omiﬂﬁﬁg‘j VA i%;j&
a
F;+F;' ﬁ' = 0,

i _ _Fi
fﬁ@{%ax— F
o 0y 0z _
dy 3z Az
(7)0.
z = f(u),
i, x [ X x5 I3k &, 4
R |, [Fpcoa PRAIRIRE 2 555 15178
=z u
E—f(u)arv
a ; a
ﬁ=go(u)-£+p(x),
f#is
a_z____ P(I) I
9ir —l—go'(u)f (u)
dz du
7y = f(u)- 3y’
du ’ du
$= (u)g—p(y),
%1%
ay = 1__991‘(“)_]( (u),
T2
9z 9z
p(z)a-f-p(y)g—o.
_ firtzg’
(3) 5%,
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L F(x,ys2) = f(xy,yz)+g(zyz)
dz F, _ yfityzg’ _  fitzg

az F  yfitzyg  fitzg”

= BES
¥, xy>0,
3z_ — Y xy<0,
(@ D ot 1) s s
*ﬁﬁ, .:c=0,y=;’—‘0.

dz dz

(I 7
T

?
€0,0) dy

=0,

(0,0)

dz

z(x,y)—=2(0,0) s oo ' x —5

eyl Sty
VY T E
yfug\/'Tﬂ_;L— — 0,2 7E4(0,0) AbATHY.
(2) (2 hEARECRSEN,H
¢ (x) = fi+ fre (fiH2f2).

dz

(0.0)

0

X
f,fQ,2) = f(1,2),

f1(1,2) = £/(Q1,2) = 3,
f2(1,2) = £,(1,2) = 4,

4
o' (1) = f1(1,2) + f7(1,2) « [f1(1,2) +2f2(1,2)]
=3+4X(3+8) =47.
au —i".’i,_e _.‘a_,l | )
e ax d¢ dx + 1? P ¢ & +¢ (7])9
du 3u 36 _12__ , )
2 az ’
3— =" O+, S5 =a @+ (),
2 Pu_du
#a® = 2 = O

(4D gy =zy—flz+yx—y),18
a r ! a 14 r’
ﬁ=y_f1_fz, §§"=I"'fl+fzr

328 " ] " 7] "
Iz? = _ﬂl fz f’l zﬂz—ﬂz!
32 4 (4 4 4
fl f'z‘ (_1)_f;1“f;z'(_1)=1_ﬂ1+f;2’

axa

W = — fit firt St fne (—1) = — i+ 21— fors
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Bl
_g Ig g
aray+ i Sﬂl fa
(5)(@ H=z= M’,15u=ze_"_"”,ﬁ5(
au — az ay —ar—hy a_u L a_z_ —gr—bhy
a—(g; az)e ’ 3y—(ay bz)e '
Fu (= dz o N cirsy w3z dz 8 N iy
@ (Q—Zaa-i-a z)e a—yz (a—yz—%a +b )e
RARTT 2, 1§
L L
g——+(1—2a)_+(1+2b)—+(a —bt—a—b)z =0,
mEs, 4 1—2a—01+21)—0ﬁ4§a—%, =——;
fi=e*Qx +2y*+4y+1 =0, 1
(6) (B [f;qh(zyﬂ):m s P (5 —1)

A=fl(P)=2e B=f,(P)=0, C=f,(P)=2e
AC—B!=2eX2—0">0, A=2e>0,

B £y oM £, —1) = — <.

)@@ %D Wm{fi: 2 Gtk 18 P, (0,0).
fl=V2z+4y =
#EDLEAL=x2'+2zy+2y +2(x?+2y" — 1),
L= (@2+2)zx+2y =0,
Li=y2z+@+4)y =0,
L,=zx"+2y*—4 =0,

P,(/2,—1), P;(—v2,1), P,J2,1), Ps(—v2,—1).
H#E f(P) = 0,f(P,) = 2,f(P3) = 2,f(P) = 6,f(Ps) = 6,8 f(x,y) BIHKMHEN 6,/
{HA4 0.
(8) EFBRARMR 2,y KIRF, 5
2z +2z + z.—2—4z.= 0,
2y +2z « zy+2—4z,= 0,

® e

fis
7 1—1' 7 1+y

LT =2 T T2
X © 5 © AR z .y KT8
24+2(z;) 42z « 27, —42,,= 0,
2z, zot 2z 27, — 427, = 0,

24 2(z5)2 + 2z » 2\,,— 42}, = 0,

gl ) i BRI 1+<z>2

Zax = Yy RayT y Ryw™
i z—2 it z—2 b T a—2
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Eﬁ@—%it@ FF‘,":?\Z_:= Ovz;:' 09151' = 1!_)’ = _1-"{%1' = 1!}’ = _]-’[JCAEﬁ%E!fE‘Z =6,
z=—2.

§I=1,y=—1,z=6ﬁ,

A=z';,(1.—1)=-%,
B=2:,1,—-1 =0,
c=z’;y(1,—1)=—%,
A Bl A, gl B
16~ "’ 4 '
Mox = 2(x,y) FEA L, — 1) AREARHR KAH 6.
Wr=1,y=—1,2z=—2H,
A=zﬁ,(1,—1)=%.
B=2,(1,—1) =0,
C=Zzy(1,—1)=%!

1 1
— R? — — —
AC—B —16>0, A—4>0,

Moz = 2(x,y) A, — 1) ALESH/IME — 2.
(968 4 Vxi+y:=r,N

% =T % = %f’m +f—:f’<r>.
H g 5
% - I—sf <r)+—f“’<r),
AR, 15

rf'r)+ £ (r) =13,
Wil rf () = -7t +CooB f/(D) = 1A C, = 2
RS SR
fr)= g +4r’
s
f ——r +—1nr+Cz,

i £ =1,8C, = %éﬁz

flx) = -—I +-—1nx +
(]0) iﬁﬂlﬂ’ij’g P(xovyuon) ﬂ']ﬁﬂzﬁj'ﬂ

2
—z“’;—%x 2o+ 220 (y y0>+ % (x —z4) = 0,

Y T FE AL AR Rl _E O AREBE 23 51
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202 . 1\ _25(zh, 2, 2
“"‘I°+2xo(9y°+zz°)_x0(25+9+4)’
a9 (2 1\ 9 (zb v g
b_yo+2 (2530‘}‘ zz°)_yo(25+9+4)’
_ 2(2 ,,2 ,\_4 xé oyt z_ﬁ
C_z°+zu(25 +9yo) (25—!- -|~4),
B O A A AR
1 25 9 4 150

1
—] —abc = — § — 4 — = a
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SL =z A (R4 242 _1) m

24
L:oz Yoot 5z =0,

25

2A
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2
La 25 + +_ —1= 09
A5 ME—fift Ry
-8 3 . _2
0 ﬁv Yo Jé-v 0 ﬁv
sk P (28,5, 208)
(11) wERE. A
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(3.4) 3
H 6ai +8bj 5 —3i —4j rﬁ—]rﬁl,ﬂﬁli—ae‘ = E)-> 0,18
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B S¥dm kR '
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(12) (B (1) % Pxoy,2) AW S 830N (2125, ) MBS, BRIFATF2,2,1), WA
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Gy - —, B
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X P(x,y,z) £ S b, &0 i 2 i m s s
2 2
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e © 5X @,
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d= =,
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_2’
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i - C11) .1
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1 2 2 1
=(—1,3,—3) (?,?,-5') =3
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12 —4 -1
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x—+0 Vs

= ir—?“_&’o);o = ¢(0,0),

v

(16){f3 I £:(0,0) =

R, A £,00,0) = ¢(0,0).
CID FIART A E L.
Af = f(z,y)— f(0,0) = (z +y)e(z,y),
XHTF ¢(x,y) FEA0,0) AL, Blim ¢ (x,y) = ¢(0,0),#
y=0

ez, y) = ¢(0,0) +a {li_lpoa(x,y) = Oi] ,

=0
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Af = (x +3)[¢(0,0) +a]
= z¢(0,0) + y9(0,0) + (z + y)a.

NEHEH
(x +y)a |z llal , |yllal
< |=X|< + <lal+lal>0, x>0, y—>o0,
x2+yz x2+y2 sz+y2 |a | |0: x y

ur  (x+y)a
A lim ——2= = 0,0z + y)a = o(Vx i+ y?) 8 f(x,y) TE/0,0) A7 HE, H
o Jxi4yt ’

df‘ it = qD(O;O)dx +§0(0,0)dy.
U = T, T = Uy 1 1 X u
(17) @3 e =L_io"l§ _u E13§D=?"';s%ﬂ90% )
y Y T 1+ w
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fifr 4%
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fife. B0 7 AR MR P & A S AT TR BN S T4 7 AR A B 8, IOV AR R Ao 5 R 13
5. E &M
0 S 300 0 A R A SR A R O S e e A
fltn, £C0) = 0,£'(0) = 0.

BTN —MNRHRE
CEEEGEED

d _ ,
dr = f(x)+g(y),

— A BEERNMS TR

217



ERERMZO

2026 HEWHHFHEMFEM SN (HFE—. =, =i#lH)
4 g(y) # 08,
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WL .x*+4y* = 8y A8
= J-L(Sy—'l’y)ds = J‘l’yds =y J‘Lds =]ea =a.

Jyds fyds

L A4 y = foo Ta ga] yds=y -] as

pds

Ko BRI 2y +28 = RUR > 00,2 0, >0, >0 9 FIERA >, 128 4985

Bpe=1.
B 2% 1E =AM BRI P EOIRBEZ 500 £ 4, B0 L ORI 13-13) 4K
i, moMbrr =y =2,H
LJ: * pds J.f.rds

= J‘Lpds - Jr‘ds '

Jd.s——B Zig—imR,

<y

ME K

J‘Ids=J xds+J .rds+_[ xds,
L 1 l, A
H#EL L. = O,EHE[IL xrds = O,REH:.FJ’! xds =J.I xds, ifLL

R Rer
ZI xds ZJG "*“———R -

- 4 gt 4R
x = —,
1“R 31;R 3n
4R 4R 4R
MR AN (5055 )

B=1 F-HbBRS

— F—EHERSNS 5 MR
LE X

ﬂf(.r »¥12)dS =l}“t}c;12f($.‘ sTI;qu)AS."ELF d = max{ASf ME’)[%}-

340



F+=8
SRS R — R gh & | BT S (1LAF — 2 )

.....................................................................................................................................................................

2. WA
5 0z vyoz) FRMTE S H9BEE, MM S B ikt A

m =J]-p(:c y¥12)dS.
S

3. L& X
%f(-r 7}’,2) o lmeHHﬁz = z(x ,y) E{Jﬁfqu’g

A ='gds = ﬂ JTF G F ) dzdy,

H D, Az = z(x,y) 7E 20y EJ:E‘]J)I&%.
4. AR

@D H[klf(x vyr2) +kog(x,y,2)]dS = k‘_[[f(:c y¥,2)dS +kzﬂg(:€ y¥+2)dS,
S s S

(2) Hf(:r ¥ ,2)dS =-U.f(:c »¥2)dS -I-Hf(;c vyy2)dS, i S =S5, 4+ S,.
5 S] SZ

5. ZH B RN
(1) i%& S %F 20y WXFK,S, A S fiTF zOy T MRS, N

Z.U.f(l'vyaz)ds, f(l'syyz) *?z%ﬁgﬁ’

5

0, f(lfayyZ) %?2%%&&.
(2) # S XF 20z TXFK, S, R S i TF 2Oz EAMEFRS, M

ZHf(Ivaz)dS’ f(r»y;z) 3@:1:31 ﬂﬁg‘ﬂ!

5

ﬂ.f(.r 'y ’Z)ds =
S

ﬂ-f(.r yy,2)dS =

S

0, flx,y,2) XF y A AL
(3) 1% S £F yOz TA#,S, H S KL T yOz HERIMAIF 2, N

Zﬂf(x yw¥,2)dS,  f(x,y,2) *F = ZIERH,
Jf(:c »¥,2)dS =

s

6. IS FRME
WA S X FHL 2 = y = z WKW

ﬂf(.r »y,2)dS =ﬂf(z v »y)dS =J‘]-f(y y2,x)dS,
S 5 s

5

O3 flz,y,2) XF x BAERH.

A&k
JI 1
flx,y,2)dS = —:‘}-_U‘[f(x vy92) + f(zyz,y) + f(y,z,x)]dS.
S S
Z E—RHmRSMITHE
(D) &l Sz = 2(x,y),(x,y) € D,,, 1
ﬂf(x y¥y,2)dS = Hf[x v z(z )]V 1+ (2) + (2,)  dzdy.

s D

(2) &HHES:_‘)J = _}'(I vZ);(I !Z) G Du;lﬂu
J]f(.r y¥,22dS = J]f[x vy (z,2),2] 1+ (y2) 4+ (y7)  dx dz.
S D

(3) &l S:x = 2 (y,2),(y,2) € D,., Ul
Hf(r yys2)dS = ﬂfl:x (yy2)syy2] v/ 1+ (2)) + (x7)* dydz.
s D_yz

341



EREREZO
.............. G ilndnck o M ATt Wit A
fR] b if, “BHRE B —E A
= E—RpERIHNA
1. SRR M Ay A AR
#ZMhim S IRz = z(x,y), Mthim A EAR R
A =H1dS = J] V14 (2))? +(z;)2d.rdy,

D_‘_y

H# D, A S 7E zOy T EREHE X,
2. 3K ah T A9 B O AR AR
Wl S MERER e (x,y,2), 0
pr(a: »¥12)dS ﬂyp(r,y,z)ds ﬂzp(:r y¥,2)dS

S S

r = ) y = -
‘U-p(l ,y,z)dS ﬂp(l‘ sy,Z)dS
S 5

3. K mh 1k
i S %%E%P(I '¥r2) 0

I, =ﬂ-(y2 +2Hp(x,y,2)dS,
S

y 2T =

J].P(I (4 »2)dS .
S

I, =H(zz+z2)p(x »¥,2)dS,
S

L. =H(:c2 +yH)p(x,y,2)dS.
)

SUAYBIRRSI AT

W T = (et + y9dS 3k S R 2 = V2TF 57 SFH

S

z = 1 Jir [ X3k A 4 A~ 32 SR b i LI 13-14).
S BT S, T S, FW¥AHR, BN 20y B L ABIYH R
D:y :Iz +yz g 1. X;j-:i: Sl ’ﬁ

_ z* y: _
ds = \/1+I2+y2+12+y2dxdy = /Zdzdy;
Eﬁ'? Sarﬁ dS = d.rdy 9&

I=0&*+y*dS
y

— .[]-(:cz-l-yz) . «/fd:z:dy-i-'[l-(;t2 + yHdxdy
D, D

= W2+ [ Gt +ydedy
o

= E [ &' e rar = 2L
0 0 2

T = [[ oy + e +22)dS b S SRl = V27T 57 B

S

M x% + y* = 2azx(a > 0) AR T B4 PR 4.
Mo S & 13-15 fR. BE S 2 F 20z WXTFR, BB 2y fl yz
KT y TR LU

342



$+=%
EERSRE Bkt TS (L — L4

ﬂxde =J]yzdS = 0.

HF S £ 20y ELE‘J&%EE@%D,, sxl + y? < 2ax 8
I=J]zzds= z e Vait+yt o 1+ DT+ DA dxdy
5

b,,

=JE-U-I Vi +yidzdy =42 J.-’zi d@J’ rcostr
ny

2

= 424" J?_ cos*0dd = 82a' _[ cos*0dd
2 _ 6442 ,
— 4 § e—— G e——
842a 5 BT o

RI= @zdS,E‘T’SEEHIEVEEﬁx”-FyZ =R*(R>0),FH

z = 0 flz —x = R FrE kA& (LA 13-16).
75105‘*.281:::—:: =R, S5;:2z=0, D,y:x2+y2<R2y')'l'”=

[[zds = [Jzds +[[zds + [ zds.

Sl SZ SJ
[Jzds = [ R +2) VIFGDTF G dxdy T
Sl D.ry
_ ﬁH(R +2)dzdy iﬂm ﬁji"def:ue Fricoshisds
= JEJ.? (%R’3 +%R3cos 0) d9 = V2 =R,
S, AR, KBy = VR —z,y = — VR —2° . B HBER 202 @ L, Heht
, ' R
V1I+GD G0 = —m,
TR,
R+x
[l =2 e Bt = ff, ]
s . = 3
=j L(R + )%z I—ﬂmjz (1 +sin )2 = SR
R:—z* -2 2

31cR3 2J§ +3
2

BR||zdz =0, I =/2=xR*+0+ nR?,

S

wMm S: |z |+ y |+ 2 |=l,511‘|1=@(.r+|y NdS =

M S 7E—ERAF SN 13-17 FTR, S X TF yOz EXFK,
HEM (o) =2 %Fz Ram s zds = o XhF s % FuLk
x =y = z XK, IRk, 18 13-17

I=Qiytas=gfae ity i+ Das

343



ERLFWH=O
2026 XM FEEHFEWHSHN (HE—. =, =iA)

= Las = Lucsx L x xS = 4
—3‘dS—3X8X2X(\/§)Xsm3~«3J§‘

WM S A4 z = V' +y® SR 2° +y° = 22 @A (LE 13-18).
(D) Kfim S KR A;
(2) ZMhiE S MR o = 1,3k S KT = B Fsh it i,

(1 A= J] V14 ()P4 (=) dedy
D

=Eﬁu®=ﬁﬂm@
D—r)' b Y

=2 XnX1*=/2n.
2) 1= [t 4yt 108
5

= H(.rz-l-yz) o1+ (20024 (2)  dedy
D

v

— 2 2 — % tnd 2- =£
Jfﬁ”(x + y*)dxdy JEJ.__;dBL rterdr zﬁn.

SImRS |

WA
(1) RV Rz = 2'+y* 55 = = 2 frESH R 1 = [[ 22 +y0av.
urﬁVﬁz=vga;75z=\ﬁ:;KSFﬁ@W1¢JRP=mu+1HV
(3) %V £ M{;j’z’z%z B — B TR A M T 5 7 = = 4 FURA0Z B0, 3R
I =M(xz+yz+z)dV.
(4) B £ ) GG F O = [[LF @y +2 V.V = (@ ys2) |2ty <0< e <h),
v
F(t)

3K lim T

0"

(5) % 1 = [[ax +by +e0)dv, b Viz® +y 42t <R

(@RI =[] 12—zt =y | v, 30V i1zt +5" = 1,z = 0,2 = 1 AR
7

(1R =§ /T ds o L Hz = VT=37 1y =z 552 SETHEILIILH.

(8) B L BMA S+ 2 = L EIUARA a R 1 =§ Gx+ 1y +y)ds,

(9) B Lozt +y' =Lz >0 =] |y ]ds

(10) &L Eﬁ(ls —1,2) gl):‘—i(zvly:’}) E‘JE%&!* I = L(:cz +yz+zz)ds.

(11) 7E2E40 o BYBRFT LI — 4, LI AR OEEAR 2 R (3R, 18] R (e , 3R F EBR A
A -9 N

344



F+=8
ZEMSRFE R AR S (L4 F — %)

.....................................................................................................................................................................

(12) WWRIYA S BB = = '+ y* B 2° = 2z $ITAHE RS, H EAE— A% AN
ulz sy z) =9 Vb4 y* + 2% i FHEm SH R 384 0 C.

(1) 3R C 7£ 2Oy T L REHE dh 2k 75 78 5

(1) K S #F kL.

(ammsms

fRER
(1) WA 13-19 frs, k=G —.

I = -[U-(.rz-i-yz)dv = j:&ﬂ(x2+y2)®dy
v D

- j:dzj d@f rterdr = 2,

(2) WA 13-20 fiR,

= [Jleav+[Jzav = 0+ [Joav

2x = 1
= J dt’?j'l d¢JDrcos @ * risin gdr
0 0

s [1)- (1)) -2
(3) I 13-21 FiR » AR T A bR 359 & 13-20
I=J]](:cﬂ+y2+z)dv z

= zxdﬁjﬁrdrjiz (r* 4 2)dz v

=J.2"d3J r z-|-—rzz) 2 0 y
? x
= [“ao[" (art 80— 2 ﬁ)dr —
256
=3

4@ :F
FQ) = MEf(xz+yz)+22]W

- j:dzjz"daf;[ £ +22Trdr

3 '
- %thnhj PF it
0

54
3,2 ! 2
F() 3h t +2ﬂhjorf(r ddr
lim ——= = lim -
ot ot L
5 lrf(r Ydr
- i—%—ZnhhmJ

1-+0

345



EREFRHZO
2026 XM EBEMFHSHN (HFE—, Z. =ZiEH)

.....................................................................................................................................................................

_ mh’ . BfCe")
=3 +2“h,l-l-un+] >
3
=%+nhf(0).
(5) (B = _me F by +c2)tdV
v

= ]]-(az.:r:z +bty? -’r—czzz)dV-i-ZM(ab;cy +beyz +acxz)dV
v v

= :[|‘(az.as2 + 6%yt +c*2)dV+0
v

2 4 p2y 02
=0t [iattyt +22av
v
a®+b 4= (= (R .
= —S—J‘o dﬁjodgo-l.orz « risin @dr
=az+bz+cz_i“R5 z

(6) (3 A 13-22 fim,z =2 +y* HVAREV,,V,.
I= (z—xz—yz)dV+M(zz+yz—z)W
4

Vl y
2x 1 1 2x 1 e
2 S | g2 __ X
= ["ao['rar[, e —rtree+[ 0] ror| (2 — o200 .
_n
2
(7)f@ L =L,+L,+L,, 0K 13-23 PR, A
LI:x=v1—yz, d3=d£9 Y
y=x
Ly:y=z, ds=+2dz, L :
Lg:y =0! d5 =d.1:' : i L1
s |
1=¢ & ds =f N N T olr, L1
L .I'_, LZ 1'3 ,/2_
T flf J7 1 LS
= [Tear+[Te® B + [ edr = (Z+2) e~ @ 1323
0 0 0 4
(8) (B MR 5§ yds = 0,8
. 2 2 - — A
I 32(31: +4y°)ds +0 3gl‘12ds 12a. ;
(9) (A 0 13-24 fiR A \
I e 0/1 >
y =sint, 2 2
24 =i
0o 5.
I=L | y |ds=.[_‘;‘(—--smt)dt-i—_[0 sin tdt = 2. & 13-24

(10) (B HFHLBMFREENA,2,D, HEXRTEHN
g—1 31 #g—32
[

346



B+=%
SRS R — B h £k | th T AR (AL — %40

.....................................................................................................................................................................

RSB TBRI y =—1+2t, O <D, XFHEH
z =24+t
ds = Vz' WP+ O+ @) Fd = /6dt,

BrLA
I= L (¥ 4+ yi+2%)ds

- I;J@[(l+z)2+(—l+2z)”-I-(2-|—t)":|dz

- Jg_[;(6+2z+6t2)dz — 948,

(11) @@ & So:x’+y* 42 =a” . # S, £, BE P(0,0,a), NIBRTE 572 ZT
S\ h
z*+y*+(z—a)? =R?,
0 13-25 fF .
¥4yt 42t =aqt,

PR
i 4 yi 4 (z —a)? =R2,W4§=z =a zav&ﬁﬁwgﬁﬂﬁﬁxo_y

i B X8R
L}
D:xa+yz§Rz—£5.
4a
HEBMEICH S, S:2 =a— VR*—z*— 3%,k A 13-25
7 s _ R
dS = 1+ (z))* + (z,)?drdy = —-——mdrdy,
R E3E ]
R
A= dxd
JI])- RZ_IZ_y2 y
_ g r 2 _ 7:_R_4
_ L d L e (r =R 4a2)
R3
— ZW(RZ_Z) ]

2
49 = ox(2R—35) = 0,1 R = 2, putRERER.

(1218 (D mem.conEn® VEEY k2 Bty = 2o B C HeaOy LM
Z T LT
B rEn
{:cz-I-yz =2z,
z =0,
(IS WERH

m =ﬂp(xyy,z)ds =-[|-9 Vzl+y*+2*dS
s s

=_U-9-Jf Vit yt e 2dxdy (D:x?+y'<2z)
D

> 2w 0
= 18| _df r « rdr = 64,
s 0

347



EHERH2O
2026 ETRYEBHYHFWI WX (HF—. =, ZEM)

.....................................................................................................
................................................................

=1+ME F_RME, HENH s —250

Fil &R

1 B " EBESHERI RS,

2, IRRRAB LIRS . WMEBIRTBIXR.

3.EEE _EBESHERSMITERNEA

4. EEBHARHSIZATEHENA SBEXXOFRE, SR THHERHARBEL.
5. ZESHTA. MifE=liat.

6. TRAMESIEEFNME, HSITHE.

F—1H S"HBZRR

— FE_RMERoABEE MR
1. T SRt PR 9 Th
R— AR HIHF (2, y) = P(x,3)i+Q(r . y)j BIERAT WA SR EHM& L B3 B s
).
HF B, B SEEL EBEh, i 14-1 BRI F R shw =

F
F AB. s

#HF(x,y) = Px,y)i+Qx,y)j AR mE A, MF R4 G gy R
RAN, SRR RIS, INP 14-2 FR. A 141

(D) RIS 45 L AERERIS M n B PSS i B MM, v FGL )

(2) 3L FIM M, 1088 MM, \ MM, = (A )i + (8y)j » £ M /"
—_—— il :Ay,
M, M, L{fﬂi—,ﬁ(f.vq.%}ﬂ F(E.',T].') = P(Eu’?.)i'i'Q(En’?.)J % A --A—x:
om— —_—— > X
Mo M; & SAEMAES W F (z,y) i Mo M, BB Sh s e e 0

AW, =F (¢, 97?;) M. \M; # 14-2
= P(&,9)Ax; +Q(&:,7.)Dy,.
(3) 3RA.
W= 2AW:' = EEP(Ei’v|')ME +Q(E.-,7],-)Ay.-]-
(4) SRR

W =l}n;12[P($,sr],)Ar. +Q(5.n].)ﬂy.]’
LT

P

Hipd = max{ M, M, H‘J?JM&}.
2. BRI AN EX
Ll_Ti[P(E,,T],)AI, "+"‘Q(E,y7?,)Ay,:| L’LP(JC vy)dl' +J’Q(I ,y)dy

348



B+ma
.75 BTS2 — )

.....................................................................................................................................................................

=J’I'P(.1',y)d.z‘ +Q(x,y)dy.
#icds = (dx,dy), W ERERH
W= Fz,y ds.
LA AL L, F = P(x,y,2)i+Q(x,y,2)j +R(z,y,2)k,
W = LP(I D iE + Q25 LR hds,
3. ETRIM R MR
(DB L RFEEEA ML, L™ 5 L s,
| PG aydr +Qe p)dy = [ _ Peaydds +Q 4y,

KT L EMME  MAW L IERITER, L B ERA
X3 D 9 F7E AR Z D, I 14-3 FTR.

(2) LP(I,y)dx +Q(x,y)dy

= L Plz,y)dz +Q(x,y)dy +-[1 P(z,y)dr +Q(x,y)dy,
1 “2

HPL=L,+L,.
4 WERLRPHER
B L AARME, 5 L EE—AM(x,), Ml (ds)? = (dz)*+ (dy)? , BYIL MT #7715 5 it &
L 36 5€ 77 0 —2, i 14-4 s,
dr =ds *cose, dy =ds *cosp,

114
LP(x y)dr +Q(x,y)dy = J: [P(x,y)cos a +Q(x,y)cos B]ds.
y
T
ds L
M dy
D dx)
o
(0] X xx'%clx o

B 14-4

Z BRSNSt EAR

g L {0
y = y(t),

jIP(x,y)d.:c L0tz 9y =J”{P[x(w,y(r)]x’m+Q[x<z),y(z)]y’<z>}dz,
Hrh o XTRIAILE L RO 0,0 XMRIHIZR L M A,
@B’ L:y =y@)xr =x@ = HS%) .0
J,P(I yy)dr +Q(x,y)dy = jb{P[x ywy(x)]+Q[x ,y(x)]y’(x)} dz,
Hr o XSTRMMZE L BIHRA .6 SR L A4 K.
3 &L:I = I(y)v_}’ = y(?ﬂy W?ﬁ),ﬂ‘]

349



EHERWM2O
2026 ETAMFBEWFMWIHN (HF—. =, ZilA)

......................................................................................................................................................................

d
J P(z,y)dx +Q(x,y)dy =J- {P[_r(y)-y];r'(y)+Q|:x(y),y] dy,

Horb o xR MR L AR A d SERIIIZR L A9 AR
(4) @ZSEAMAE L:x = 2@y = y(t)yz = 2z(), 0

J‘JP(I 'y yz)dx +Q(I [ ,Z)dy +R(x 'y »z)dz

= [{PLe@ 13,2012 +@QLr 12Oy O +RLz 1)1,z O | d

ng a XTRIAREZR L AR s, 3 XE R 2k L B4 .
R, SR E RS, E RS, TR A, ERRXTA R

O BAB H 3 =1 (ab > 0) WIS 9
I«'—‘J‘ﬁ’:cdy—'yd.r.

1% ] WQM5ﬁ%ABm=amﬂq=¢wu¢&%@ﬂmm 4y
A

I = Iﬁsrdy — ydx

0
= Jl[acos t s (bsint) —bsint » (acos t) Jdt

2 A
X

_ 9 2

_ za-

& 14-5
@ E 14-6 i, iR I = L 2yx*dy + 3z %yidx , AR L HO0,0), &

B BQL,D, K
(i)y=z% 2y
(iYL:y==x; B(1, 1)
Ciil) L 372k OAB. 1+
(iI)y=z%z=2z,x NOZEF 1,

I=| tzt+ 32940 =1
i) y = 20z =z M OZEE] 1,0
r=j;(2x*+3x*)dx =,
(i) OA:x = 2,y = 0,2 M OEH 1;AB:x = 1,y = y,y A 0%H| 1, T
: :
= _+]_= '3z - odr +[ 2ydy =1,
Mo [E=£TEKE, HEHSN 1, WEEHRRY SBiEEX.

0 AL 0) *
& 14-6

= BHRAK

Y X B, D 4B L B, P(x,y),Qx,y) #E D LA —Br SR 58, N

§ . Pdr +Qdy = H ———)d.ldy,

Hrp Lt & D MIE M fth4k.

@ # D PERE— A th & W EER T D, WEK D 53 i
I 458, , 765 DUV o L 5 3 X AR, 2 O b 356, 3 XL ¥ 3 A DX T @ D
57350 XK U AT W B R, Wl 14-7 TR,

@ A2 3% T B 3 I 0 5 5 ol X SsR 3 R PR X 35K 52 % 3 [X 38,

A 14-7

350



-+
5.2 RS LI — 4

@ MR T — RV A 1 P M R A 0 T
I =§]9Lydx +2zxdy AP LR [z |+ y = 1,REM[ WA 14-8).
BT P =y,Q = 2z , Wi R RIS AE, BT LA
I=§ ydz +22dy = [e—1Ddzdy =2 -y

@ MDA KB HAE =T .
Ci) Mgk L ek , MR I AR A S AR A R 78 AL 5 45 L » D E 3

Fiks B, o /1 x
Cll ) 2eilgl L 23 B2, U046 48 B ol 2%, 3 L 0 ol 2% , D45

25,
Cili ) ZPAMLR L AP 27 5, MR B 4R 15 204 8, e RS X 38 A 14-8
J3EE N7 /N
© FIAMAEMRTF X R AL WA AT L
§ (Pcos a +Qcos B)ds —JJ. €9 —a—};)drdy.
M. FEMERs SRETXNFN
L& I

8 D T LM, P (2 13),QCx 1) 15 D 1A — Bl 380 W FFImA- i it
(1) X4 D PIERIEMIINL L A Pdz +Qdy = 0.

@ | Pdz +Qdy tofttE D 1 SBBTEX.
3) T ulx,y), #1718 du(x,y) = Pdx +Qdy.

WHEDWIE =T

S BRI D LS B S D, 3 = 57 RfEikih] Pdr +Qdy
SR E .

1=35L"3;-df—m, D.0<z*+y <R, L.z*+y =R{R>0), y

TRIE 17 QR 14-9). 2 D 1,45 f\\
9Q _2P _ —z'+y R\ J0 JR %
dx 3y (xP+yP)? kJ

x = Rcos 0§,
L:{ a 0 A3l 2r.
y = Rsin @, PO 22 & 14-9
18
_f —ydr +xdy
I_§' I2+y2
r" —Rsin #(— Rsin 8) +Rcos 8 + Rcos 0
o R *

= JZ“da = 2x #0,

BLATRSY 1 57124 %,
2. R ula,y) BITE
(1) B

351



ERLRF2Z2O
2026 EMFRZUFEHSUHN (M3r—., =, =#A)

.....................................................................................................................................................................

(2) AR u(x,y) = J: P(x,y,)dx +JJ Q(x,y)dy.
To Yo

d ad
(3) Fha—u = P<I,y>,a—“ = Qz,y) AR HH ulx,y).
X y

A REERTA

WL o BB A9 Es 18145 m A dhek, S AL sk B 644 mih i, L #91F
M5 S Wkn ke EAFERE14-10) ,P(z,y,2),Q(x sy,2) s R(x yy,2) TE
BEME S fZS 8] XI5 A — B dE 260 540, 1

dydz dzdx dxdy
J d Pl
R
P Q 14-10
cosa cosfl cosy
d d )
=E E 5 7 ds,
P Q R

HH (cos a,cos Bycos v) M S k55 FA Ty i — 3 iy B 3 [y ik
HIE T =§ 2de +dy+yde, o L F ¥l +y+2 =1 B4

AR TIRAS I =T S 93N H L, BIE M 55X A = AT 00 A 1 16) 42+ A
AFFZULA 14-1D).
P =z,Q ==x,R =y, AFERH AR, 4
dydz dzdx dxdy

[=$ zde +zdy+yde = | - % s
z x y
 [fayd + dsce + dray, e
Horh S B, B S 76 2Oy TLEABIEIK BN D, .t 3 FRPE 18
[ Sﬂdzdy = 3ﬂdxdy - %
WH— AT '
o B, 1)
I=J.L(3:2-—2y)dr+(3x + yve*)dy, .
HPFLERz+y =1 UFHE—RRORBESRM 22+ =1
RLT 45 = IR AOEAMERAY , 711 B 14-12 R, , X
tegica. [ _ % c pormmn L scAmy CCN0 O AL
AL, T -

P=zx*—2y, Q=3x+ye,
R FRE AR AR, 18

352



B+
8 R £k | th EFR 4 (AL AL A — 2 R

.....................................................................................................................................................................

I, —I—ESB' '_(xz—Zy)d.r + 3z +ye')dy

| LA
ﬂ ——;y— dxdy=Jl(3+2)drdy—o(2 s 4)
XHF
e |
I,— = J‘ (z? —2y)dx+(3x+ye’)dy—J. l(.arz"—O)dx =%'
TR

I=I,—I2=5(%+%)__§_:5n' 11

B 31901 = §, LU E gl L RACL0) MBI, R > LG, DR 77

S ———
P_4rz+y2’ Q 412+y2’
IQ IP  y'—dx?

E—a—m, (I,y)?ﬁ(OvO).

HF P,Q 7E(0,0) 4bTCE X, B AR E M A2 3, W42 2. (0,0) .y
()
.ﬁ,m{ 77" 0 € [0, 207, L BUBIHE I 0 SRASSMYERCRL .
y =4dsind, A:\

Bl 14-13) , AR A, 18 Q:/Rﬂ i
xdy —ydzr _ ([(9Q _9PY . _
§l+.’,_ 4x‘°'+y2 D(al_ ay)dldy 0,

A & 14-13

—cos @ ia g

= 9
Sﬁ =_§; § y—SsmG J\0 &t o ==
BR_- MRo5KEXX
& fw) ﬁi@@t%ﬂz,ﬂﬂﬂu)du = A #£0, M08 14-14 fF7R, L X EEREy = V2zr —x°,

AR 0,00, 45050 B(2,0).
(1)i+ﬁI=Jlf(xz+yz)(:rd.r + ydy); +y
(2) ¥ f ) FESEFEBRMABON £ ) HELE, W (1) BTHEEE R

RAFEH?
(1) A@H B(2,0)

P=zxf(z*+yH, Q=yf(x’+y?, 0 1 2 *
2-—Q=3—P=2xyf'(xz+y2), B 14-14
dxr dy
—_— =0;
OB SRR OB~ 2 Mo 2Em 2,

= Lf(xz + y?) (zdx + ydy)

L”_;f(rz + ¥y (xdx + ydy)

353



FEHERWHZO
2026 EFESMEMEWH Y (HP—. =, =i#H)

.....................................................................................................................................................................

=_[if(1:”) . zde
Q aP
(2) BT fw) J:"EﬁJFﬁEﬁla = @(?ﬁﬁ%ﬁl%ﬁ‘),[ﬁﬁ

[+ y)(xdr +ydy) = %f(x2+y2)d(:c2+y2) = d[%F(xz-{-yz)] ’
2

st P = [ Fde B utey) = =7 £t 8678 du = Pz +Qdy BB BT,

B (D B3 AR TR 5B TE, BTEAD Mt 345 RIEH.
SKI=Jm[f(y)ef—3y]dx+[f’(y)e‘—3]dy,ﬁ¢'f(y)7ﬁ—' ty

BrELESE, AmB WA (2,3),B(4,1) H 54 BAB BB TR Y 5 4@ 3)m
IE—B R (LA 14-15). '\
B@, 1)

HEABM BRI +y =5,

0 X
I=|~[f(e —3yldr +[f'(y)e" —31d
Lw[fye yldz +[f"(y)e” —3]dy o
Rk
2% 3 Hm
i

= —[Jadedy + [ rrede + £ (rerdy =3 _yae +ay
D

“.D

=15+ fGe| =3[ (—y+Day
(2,3) 3

= —15+ f(De' — f(3)e’* —6
= =214 f(De' — f(3)e.

Wz >0ty = f() A, H £ = 2,5 = > 0 AT HE 2k c,%ﬂﬁf}gcfwydx i
xf(x)dy = 0,3k,

(D flz);

(2} ] = JL4x3yd.r +xf(x)dy, P L EMNA,0) 3 B(2,3) i—Bil.

(D Qaﬁn,ﬂﬁﬁﬂﬁﬁé%%,ﬁfug= %,Eﬂérz =J:f’(.r)+f(.r),})kﬂﬁf’(1:)+%f(x) =

A’ H—Br b, Foa A

—xa+£.
x
B F(D) = 2,48C = 1,8 f(z) =x3+_ri. .y B(23)
Q) (EERD H TR SMHBEIE, EETRLE 14-16) |
KE,{"’EI’IM@‘:@J&
y-"';"O!
—_— |z =2,
CB: 0 %3 3,
{ =y’y})k 255 ]A R C .
53¢ 0 1 2 A

354



#+mE
55 Bt 2% | i ARG (ARAL 5 — )

......................................................................................................................................................................

_ Jﬁ+ja - Jjod_r +J:2 : (23+l) dy = 51,

I=L4I3ydx+:c-(x + dy—J-i.r ydr + (z* 4+ Ddy

Ltixaydx +z'dy +dy = Ld(.r"y) +dy

(2.3)

=Ld(.7:"y+y) =(z'y+y)

=2'X3+3—1'X040 =51
& (@) BEoESLSEGE FQ) = £/ (D) =1, 4%

I =5£;, [§+xf(-;-’—)] de [y—xf'(%):] =il
B L BIF—A5 y SRS R B 6N A 2k, 3R fF(2).
HEA, 52 = %,ﬁqu

(1.0)

LN}
—~[p2) e L) E) | =Bt A (E ) 5
Bp
2p(2)-or(2) =2 o

L = Mt f" (D) —2f (1) = 2 EITRAER CRBE ). 4 £/ = p, 0 /() = p' BMHB OB

2
Hep' —2p = 2t,H] p'—ip = 2,#
Fr(fad - avc,) = e ([zemra+c,)

=t2(J‘2t_2dL -I—C;) =z”(2 -_Tl-—}—c,) = —2t +C,t%,

Hp)=Ff(D=1%8C,=3MNMM f') =—2t+3* B .8
f@) =—=*+*+C,,

B =18C,=1FFL f¢)=—t*+¢*+1,80
flz)=—z*+z*+1.

af(“ 29 _ (97 + 106 H £(0s9) = y+1,L, BMA0,0) BIE(L,2) #

Ul & f(z,y) WR—

3 L] a E]
g,k 1) = [ LE y)dr-i— L8294y, 365 160> B9 RMEL
L, - y
T 3ty 3f(z,y)
1(:)-L e =22 dr + 7 =2y
1.0
=J, if ey = flaw)| | B SHEER,

= (2z + D7, 5,18

af(-lry)
R—'—"ax

flx,y) = J(Z:c + De* 7 dx +¢(y)

355



EHERMzO
2026 #AMFFEFHFEMSWHN (#F—. =, =Z@H)

=ze" ™ +p(y).
XHF £0,y) = e(y) =y+ 1L flx,y) =2 +y+ 1,
(1) (1)
I1G) = flz,y) = (ze* 7 +y+1D =+ e,
(0,09 0.0

'é'\' I’(I) — l—ez—‘ = 0,1&1 = Zylﬁﬂﬂ: I”(t) = EZ—I,I”(Z) = 1> Oyﬁﬁu I(t) ﬂgﬁ/]\{ﬁj‘] 1(2) — 3

BE= BRAXERSERELTXNESE
HET = LM,E‘FLEE’EMA(] D WHAE B(—1,0), FiftiL y = 2* — 15

x4yt
C(1,0) /.
___P_yz_—ﬂcz_ AETR
FH:F ay (x 2+y2)2’F}quTﬁ(O’O)H{JB:ﬁE D(—],]) 4 A(],l)

M ,ﬁﬁ}'—?%&iﬁ%(mlﬁl 14-17). B o 4"7’“:
— [y =1, —{.7:=—1, 4

|
AD={ ~ " DB _ Y
T Y N &
BEC,{""—C,O“’ x <t < 2n, -1 oz I x
y =sint,
5
[ —dx —dy J'z"cost-l-smt
I"Il 1+12+11+y+n @ s
() (X oy T & 14-17
=—(-E-2)-(o-F)+@m-n="T
gl BhZE.
e rergy o =11 =6 t' 3
CAT T 20T T s g M OB
y=y, \y=4~Jsint,
— [ zdy—yde _ o
I_J-I. 2+y?  J@w ja Ei;:'
AR A, 1
:cdy xdy —ydx ___
51;:,4-(:4|+r x4 y? JI d.rdy—O,
X
J Idy_ydl-:] % = arctan ]=£
' ;A xi+yt o 14yt 3 4"
§J:dy—ydx [0 3cos£-Scost—Ssinz-(—b‘sint)dt
! .r2+y2 ) St
= Odt=—2n:
2x
s n
ﬁI_O—I—(—Z'K)——I.

UE) kT =L [e"sin y —b(x +y)]dx + (e"cos y —azx)dy (a = 0,6 >>0),HH L M A2a,0)

HHER y = vV2ax —x* BF0,0) IR,
FAR > SR T,
ic
= -I‘r [e"sin ydz + e*cos ydy] —L [6(x +y)dzr +axdy]

356



$+mE
FRIM Lt WS (I F — &R

:I]_Ig.
BT I, SRER, 5
I1=J e"sin ydr + e"cos ydy
— =0,
—J e'sin ydr +€"cos ydy =0 (AO <y )
=z

X
¥ I, L SE BN
x =a-+acost, y=asint, 0<t<n~

I, = Lb(x + y)dxr +axdy

= J’"[b(a +acos t +asint)(—asint)dt +ala +acost) * acos tdt ]
0

1 1
2 2 3
= —2ah 2nab+21'ca.

FRI=I—1I,= (1+2)a2b—%a3.

2
FIRS AKX, VEINOA { =0 o< e <, BT

=z,
39 _P) o [o—ardedy = Satts —
b = 'g("’r ) dzdy —Jl Ddedy = Tatb—a),
J_ =J.2"("br)d_r = —2a’b,
0A 0
54
I—E(f —a)—(—2a%) = (14—2) 2y — 249
- 2 ) a a = 2 a o 2(1 .
151 1 0 % G € y)=ﬂz— Q(x y)=_u—4-‘w;b— Ka bﬂ‘]fﬁaﬁfﬁfﬂﬁj Pdx +Qdy #EX
’ (24 yH?’ ' (xt4+yH)?’ "’ L
D = ((x1y) | 2t y? #0) LSRRI IHI T = | Pde +Qdy.L HHAA0) B BO,D
Y E 2L B
fED I,
IQ  —4x"'y[b(x’+y*) —d4x?] P _ 2axy(x®—y*)
Ir (z?+ 3?3 Ay (x*4y®* -~
aJ d
AR, a%‘ Q= P,ttszﬁﬁﬁ.«%b—l = 1,46 = 2a,f#18 a = 4,6 = 2,80
__Axyt oy = 4ty
P(z,y) = R Q(x,y) L
WA, S SRR XM TR u(a,y) fH18
du(z,y) = P(x,y)dx +Q(x,y)dy
_ dxyt —4zty _ —2y°
=@ T d(x“ryz)‘
4
_ _ —2y2 _ _2y2 0.1 _
_J-J,P(]I_%_Qdy_-[a.d(zsz-l-yz)_:L'z-l-y2 .0 &

Zkﬂiﬂifﬁi’lg—; = P(J:.y),g—; =Q(x,y), RAKB ulz,y).

357



EHLRM2O
2026 EIWHFBHFHFEMIHAX (HFE—. =, Zi@H)

......................................................................................................................................................................

FEEZBEARY| P(x,y)dr +Qlr,y)dy HXOBHL:

O MIRSIES:
L [FRHAR,
L %'Mﬁ{mﬁﬁﬁzwm%ﬁm.
AHEAR,

MRkt £k, BEMAT,
RO S5HREX (LR PEE),

BaRs suErs > 22 =P

@ R4 SHEEXHEI SN HE.
8D RPELMEEBRE, Px,y),Q(x,y) % D LH—BERRSH, WTFHMASASHN,
(1) % D MBEKRNELL,H § Pde +Qdy = 0.

| Pde +Qay <L Rt

oz  dy'

(i) ] Pdr +Quy i D HSBRER,

(i) 7 u(z,y), 58 du = Pdz +Qdy.
(V) ZED m,g-g =%.

® I ENHEER D REEBRE, WEEHRE D, 452 — o FHeft] Pz +Qdy S

xx.
) &L AD.0<z’+y*<R*MEMHLFT, NE 14-18 Fi7R, i ER 7
_f —ydr +xdy
I _§1 ._!_2 _|_y2 5 L
EDW,F Pany "
@_@_ yZ_IZ O\.J R'x
| % =3y (2 Ty )
Lissgrrnlt ~ 5 0<: <o) XEF
y = Rsin ¢ & 14-18
I=jg —ydr +xdy
1 Iz_l_yz
J’Z" —Rsint(—Rsint) 4+ Rcos ¢t « Rcos ¢
~Jo R? t
- J.Zdz = 2x #0,
RRBRS = °0 R [ =¢ XETIY _ o mis smaax, AEE D HEERRE(E
T dy L v +y
“ET X ).

@ EBRS SBRETLGSE,
(1) #RASE =5,
(i) #RAEAS = %{ﬁuiﬁﬁ P,Q RESMBEEMRME), NEEE du = Pdr +Qdy, R ulz,y).

(il) iE¥ D AE—ERARL L, $5$ Pdr +Qdy = 0.
® Rulz,y) Edulz,y) =Plz,y)dr +Q(z,y)dy, BZMTTE(ARX R HEHD), REAE.

358



$+mE
R g i AR (I — LK)

.....................................................................................................................................................................

BHG F = yzi +2xj + zyk BT EMNEL O {"E%ﬁa‘h@][ﬂ]ﬁ +3’ +— = 1 7645
— ARSI — S F TR0 DR R IR IR KT,
B Mz ,y50) BT S+ 55 = LA — SRR — . WOM %

X=.I'£9
Y=yt, 0t<1],
Z==zt,

NF YSOM FHsitshH
W= Jm YZdX +ZXdY + XYdZ

= I:SIyztzdt = zyz.
XER

22

- y
?"i__z'"*' 2 =1,

&
oS-
(o

Bt n— A (20,35, 53) R B W

ETT SE"EHddDRR

— F-AHERSAEEMER
LE
&S y‘]ﬁrﬁjﬂﬂﬁsp(l ,y,z),Q(l‘ vy!Z)aR(I ,y!z) fE)VJ;EHﬂE St,
[[Pcer522)dyde +Qa sy,2)ddz + Rz vy ) dzdy
S

359



ERLHH2O
2026 EMFEFMFWMSWHN (BF¥F—. =, =il H)

......................................................................................................................................................................

PR R 55 — R ih i AR 42
2. YIRE X b

BRIy = (P(21912),Q( 1312) R (2 32200 MY = [[v «dS CHm M—Mie1 53 — Bk i

i),  HdS = (dydz,dzdr ,dzdy).
3. dhE &9
FATE S A% ) fik 4 & it 1 49 00 (LI 14-19) , —figt 43 £ T, &
il 554000 B0 5 5 0. 3 F P M, 23 IS A,
4. MAEMERDMXR
e S AT — s BB B ) ity
n, = (cos a,cos B,cos Y,

ﬁq:' a !va 5}5“43‘-%7?\."0 —b:l‘ T yYsZ %Eﬁﬂﬂ‘b"&ﬁi 1')-1']
Hdedz-i—ded.z + Rdxdy =ﬂ(Pcosa+QcosB+Rcos ¥)dS, x
S S

EEJHSEI’T% & 14-19
dydz = cos adS, dzdxr = cos fdS, dxdy = cos 7dS,
Bp
dydz _ dzdr _ dxdy — d4S 0
cosa cosfB cosY
EWORE YL 2 N
ZETEHERSMNITEARX
1. 185k

(1) % Siz = 2(z»y) 28 20y F_EHBE N D, 0l
HR(I y¥y2)drdy = :tHR[:r yy z(x,y)]dedy,
S BTN B, H T RN~ B2 S 445 A0 45 = BT IR N cos 7 > 0 I

m“+’,’ y‘j COS y < 0 Hﬂ-muﬂ“_”.
() #F S:y = y(x,2),7E 20z T LK D, 0

J]Q(.r vy z)dedr = :|:J]Q[:x yy(x,2),2]dzdx,
# S M m ﬁJE‘ﬂE‘]ﬂUER“-@-”s%Z‘cﬁ!’]ﬂﬂﬂ-’l“—”;ﬁg‘?&?xts e EM A B IS y SR M RT%H cos B> 0 N

4", 2R cos B << 0 MIHL“—",
(3) %S:I =x(y'z),ﬁ5y02 ELE‘H&%%DW?BN

J]P(J:,y,z)dydz = :tﬂP[:r (y,2)yy,z]dydz,
S D

= S W RUEC , W MR~ BB S F WA RS = RIS AT N cos a > 0
H'R‘¢+:” j’g cosa < 0 EIJHI“_”-

TR 235, o BB T, I T R AT LA

O “BEH _E,EBENS".

@ t{|R(z 1y, ) dzdy, S BB 20y HL.
3| Pz 1y, 2 dyde .S B3 YO T L.

Xd:ﬂ‘Q(I 'y yz)dzdz ,S &%QJIOZ EJ:.

360



F+mEE
S RIdh ek | ih TAR S (fLAL A — 2 D)

.....................................................................................................................................................................

@ # S T M RLA T IIARLAE S HRFIMANE 505 KA B, WG S - JLA I R,
AT = [[eyededy, ot S BRI 2+ 5° +2* = Lz =0,y > 0 U5,
WP 14-20 7R 1% S M9k fikn #9757 BA5X K cos ¥, UFE S, L ycos ¥y <0,7ES, Lycos ¥ >0,

HS =S, +S;, 2R a#a,Hh
Siiz=—+V1—z*—y*, S,iz= V1—z"—y*,

& 14-20

ﬂxyzd:cdy =nyzd.rdy + ||xyzdzdy
S S.

S

2
=~—-ﬂ:ry* — vl—x‘*—y”)dxdy+ﬂ.ry V1—a®—y'dedy
D

27 M
- ZHIy V1—z'—y'dzrdy = ijdﬁj r'sin @cos & v1—ridr =%.
0 0
D
xy

2. BN TR
# S BH| yOz .2 Oz T L H5 TR EME, WU T LUF IS e o S AL B = Oy T _E#EAT
A%
dydz _ dzdzr _ dzxdy _ ds
cosa cosf3 cosY¥

HH I =J](zz+x)dydz—zdxdy JHHPI S Fz = i(:rz-+—y2)

2
AFFiHz =05 2 = 2 Z[E4H T,

p 14-21 FiR,, A8, T B H] yOz 5 2Oy W LI &
BUr RIS A 208 dydz 1628 dxdy.

Ehz=%(x2+y2)./—:>'F=%(rz-i-yz)—z;?%rﬁlﬁ d
= CFF F!) = (2, — 1), *
- —1 A 14-21
cosa = y COsSY = ’
Vit yi 4+ (—1)? Vit yi+(—1)°
[1}4
cos a
dydz = p_— dedy = (—x)dzdy,
Fir LA

I =J]'[<z2 ) ~ i
S

= —ﬂ { [%(.ra-i—yz)z +x} (—x) H%(rz-kyz)} dzdy.
D

361



EHheRH{2O
2026 EMWFBENERSHN (HF¥E—. =Z. ZiHA)

.....................................................................................................................................................................

AR A (A,
[t 4yt e zdedy =0,
& Iy
I =Bﬂ [xz-}-%(:rz-i-yz)} dxdy
= JZ“dﬁJZ(rzcosz 6 -i—%r?') = 8,
BB LM, EZEEr = (—x, —y,1).
= .\ AE
iﬁ?l‘ﬂmﬁﬁv Eﬂﬁ}ﬁ%%%ﬁmﬂﬁms Fﬁ@])ﬂtvp(r ay,z),Q(:r ¥ ’Z);R(I 9_‘}’92') ??EV_tﬁ'—‘ﬁfr
SRR T E

@dedz +Qdedz +Rdz dy ——m(aP—F R+ av
@ Eﬁ’\ﬁ21¢i§ﬁ X I3 AN 3 X A5 R S
@ B AR MR =R |
Ci ) S R Pty , A 36 G 357 8 ZCRR ST Y S 4 R 5 0 2. 5 TG R U 4 T R 3 A =X
Cli ) #F S AECH il , /e Bh it & , # R P il i F5 , TR R R S A =K
Cii ) #&F S AMA A&, MIEF B, EXZTF R, EREEXE EARTAR.
@ FIAB AR AR MR R, A XA LS A

2Q

@(Pcosa-l—Qcosﬁ—i—Rcos}’)dS .[I] a +2—1§
HF cos a,cos B,cos ¥ M S SMUAE— ﬁ&tﬂgﬁfﬁiﬁﬁﬂﬁﬁﬁ%?ﬁ

A A 1 =1
W _Js]m(xzdydz + yzdzdr + z?dzdy), HH S HEMRE = =

VRt —x%—y* (R > 0) By,

N 14-22 FiR, F A S R, AR EEEHL
fay . 1%

) av,

I—ﬂ—(.:rzdydz + yzdzdx + z*dxdy),
ic
I, = ||zzdydz, I,=||yzdedz, I;=||z%dxdy.
S S S

RQHZ Islﬂhﬁs:z s ‘VRZ_IZ__')'Z ,EIJ:{F]'],DIWET
= H(Rz —xt—y®dzdy

D,,

= ["ao[" ®R? = r>rar = Lar
0 0 2 )

B 14-22

XF1,,S Al R G R ER S :x = VR  —y* —2%,S;:x = — VR —y* —2* , LA
I, —J-J-:czdydz-l- zzdydz

5p

362



4
8 R i &% | g EAR 4 (AL 4k o — %K)

= ﬂz «/Rz—yz—zzdydz—ﬂ(—z VR? —y* — 2" )dydz
Dy: Dyz
x (R
= Zﬂ-z VR —y* —2*dydz = ZJ dﬁj rsin @ vR* —r* « rdr
b 0 0
R
= 4J r? VR*—ridr = %‘ﬂRd.
0
Iﬂﬂ!ﬂ*i& Iz = %'KRd.

& FpiA, T = %(11 F1,4+1,) = xR

Nk A
PESHB T S, 2 = 0(2® + y2 <R®) ,BUF M (LI 14-23). i F

I —'U. — (zzdydz + yzdzdz + 2z°dzxdy),

1 2 1 _iﬂ]
R(IZdyd2+y2dZd-r +z°dzdy) = Rﬂj(z +z+422)dV = R Vde

55,

BRA AT %J‘:wdgj ngJ' rcos ¢ » risin pdr = xR*,

H%(rzdydz + yzdzdxr + 2z*dxdy) = 0,
S
NI}

I= @ R —(xzdydz + yzdedr + 2*dzdy) —ﬂ —(zzdydz + yzdzdzx + z*dxrdy) = =R°®.

K1 —Hydzd.r +2dedy, 1 Six = 8— (z? +y7) fExOy ML F RS C LA,
ﬂﬁﬁﬁi@ié}i‘:
s s, * joy <SR mOuE 1020, F

Mﬂ

H.‘)]
H
L] r7R
.1 v
fERfE2
= f (VE 2 x*+y*=8
= lo+1+owv i "0 rar| de = 32x, 1
o 0 0 o

J]yclzd.r + 2dx dy ='U-2d_rdy = —zﬂdrdy = (—2) X x(/8)* = —16mx,
5 Sl D:
I = 32x — (—16n) = 48m,
AR AR, 20 - S dody

cos B cos ¥’

A F=8—(z*+y*) —2,0
n=(F,,F,,F})=(—2x,—2y,—1),
B2z, 2y, 1) CEAD , W

363



E=HheRW\zO
2026 XY EBESUFHSHN (HE—. =, ZiEH)

cos f = 2y cos Y = . "
V(@2x?) + (2y)? 1z VQ@x) + Cy)E+1°
M
dzdx = ngﬁdxdy = 2ydxdy,
[

I —ﬂ‘ydzd.r + 2dz dy —J]-Z(y + 1dxdy

= 2ﬂ (y* + Ddzdy

-T_V

- zj dBJ. (a0 o D w18,
0 )

WSz =—+at—z'—y* (a>0) LMK
I=J]‘axdydz+(a + z):dxdy
¥ S M BRARSREX,H
I =%-.ﬂs‘a.rdydz+(a + z)?dx dy.

NP 14-25 B AERBYTE S, iz = 0,2% 4+ 5 <a® BUF 4z

iy, |
%Sﬁ] T A et /\ .

J]](a + 2a + 2z)dV

A:T:'C
=TM(3a + 2z)dV Y
v

1 4 1 2
— —Z ] 3a . ?ﬂas (] ?——ﬂ\]—z’dv @ 14_25

a
T 2n n a
2 2ma’® — %J.O dGJ.% d(pJ.Drcos @ * risin pdr

= —2na3+—é—na3 = —iﬂaa,

2

XHEF
%J]‘ ardydz + (a + z)*dzdy
5

=O+_-—1' J]- zd.rdy—%l-az-ﬂa2=—1ra3s

.r+_v <az

@ H= —5ma S —(—ma®) = —%naa.
S

5+8)

15 4 8} =H(I3cosa+y cos B+z3cos ¥)dS, S:z' =2+ 3%, — 1<z <0, HH cosa,cos B,
5
cos ¥ =S FE—H (z,y,2) AbEEMEEIF R, B cos ¥y <O0.

364



#+mEE
$oRIME AMTRS (L F— 25
H cos ¥ <0 = S BUF, MEGRBIHTE S, .2 = —1,2% +y* <1 ;
R 14-26).

¥ 1= §) ﬂﬂ

5+8,

4
@ (x*cos a + y*cos B+ z*cos ¥)dS
5+Sl
= @rsdydz-i-yadzdx +z°dzxdy *
S+51
"iﬁ _”]3(.1: +yi+25HdV
_'l
L J‘ dﬁj sin godqoj "rt e rtdr
e =1 1 . éxfr.
- GNJ%!sm(p “F cos‘r‘god{’o = %,!sm ¢ cossgodgp
= -(-ilr- . l- . 1 " = —9—71-
5 4 cos'el 10’
-”‘(:rzcos a + y*cos B +z*cos ¥)dS =JI[O+0+ (—1 x1]dS
Sl S
= [ 1aeay=-
.ra+y2€|
9 S
MI=—T—(m=1
X dydz + ydzdr + zdxdy
| —_ = , 2 2 2 _ I
U itH 1 @ Gty T Hr S & 2x®+2y* +2° = 4 K4MI

s

A 14-27 frx, YER B S,.x? 4+ y* + 22 =

(o< r <) meppu.

xdydz 4+ ydzdzx 4+ zdxdy
(x?+y*42%)¥

]
ﬂ_[ﬂ- aQ BR dV ﬂ]oav-o,

N
4
_ @ @ @: xdydz + ydzdx + zdxdy
sis, S, S, SUb (x4 y* 2%
@ izdS = lz s dnrt = 4m.
Sl(ﬂj r r
21 (%) FIATWMERSZEMXER,
J]-dedz +Qdzdz +Rdxdy =ﬂ(Pcos a +Qcos # + Rcos 7)dS.
S S
2%
51312+y2+22=r2| "=(217.2J'|22).
080 W —— cosﬁ=+ o8 Y = ———o
;4

365



FEREFHZO
2026 XM FBMEWFEH I KN (HFE—. =, =iiH)

% & __cosa

ST ryit) Sy e

A 1t
x 1
(z? _I_yz_'_zz)a/zdydz = FCOS adS,
oy
Y z
"if[EF (.1 +y + 2]3/2dyd2+(Ig+y2+zz)ajzdzd.r+(I2+y2+zz)3/2dlfdy
= (iCOS a +—COS B-l—-—'cos y ds = @ _ds
"16h Sish)
@B ’kr _#Idyzdi'i'zZ_Fd-rzd}’,H.tFS%Iz_}_yz=R2 (R>0), z
Sy z Yy z

z = R,z = —R JIF B iS00 (B AL (A i 2 7 (L] 14-28).

BRI S AL ZE S MPES, BT AR iR B A R, Tl EE S,
(AR,

T Sy =S, +S, +S; (MWD, Frid

E-L e
A 3 ARSI 2 BRSO, R 250 A

xdydz xdydz
(l)ﬂ iyt 42t w-_gz‘.rz*f-yz-i-zz

z'dxdy ztdxrdy
2 ﬂ ﬂ :
&l lglx2+y2+za+szx2+y2+zd

xdydz xdydz xdydz
(4) J:[l +y2+z _JJIE+y2+ZZ+ﬂIZ+yZ+ZZ

=ﬂ3 "I‘g:{ dydz — H R2+_3; dydz.
=2J]‘“£2+32’ddz—zj' \ﬁydyj R+2=“22R'
AR, = TE,

WX FAE ] 2 > 0 WAERERIEHA 3R dh i S, 44
(ﬁxf(.z Ydydz —xyf(x)dzdxr —e*zdxrdy = 0,
H /¥ f(x) FE0, +00) WH’EE&H‘J W FEL Hlim f(zx) = 143k Féx)

AEERNAR — MR,
(3 el AR,

- - ﬁg.rf(:r)dydz —zyf(x)dedr —e*zdzx dy
S

366



P+ M
& R ph gk g TAR S (4L o — 3 4

......................................................................................................................................................................

=iﬂ][xf’(r)-Ff(z)"-J:f(:r)—ez’]dv, D
v

Heh vV e S BB LA S X .
B FXHMER M S, © ¥, B AR By 0, BP
zf () + f(z)—zf(x)—e* =0,

L
Fi@+ (L =1) fa) =~
2,15
flz) = ej(l;‘:) - leez’ . ej(%_l) " dz +C]
=< [J;l-eh ¥ e Sl +c} = L +0).
X H

) . (¥ 4 Ce"
1 =limf(z) =lim (——x——)

=+0 x—=0

#Blim(e +Ce) = 0,8 C = —1, F& f(a) = Z—I(ef —.
B3 EAXIH BT flz)Ex = Oﬂt%ES(.Fﬁu%'%mlirqf(xl =1HEFELHC.
Wil L BRERES 2% +y° +2° = 1 B —HBR 5= RIRTE

ByRELk, Ml = Mm@ L, L M mS S A EFEN, R T =

f];’ (y*—2Bdx + (22 —2¥)dy + (x? — y*)d=.

FIA LR EAR.
ﬁulﬂ 14“29 }%/;I_:\-’L EE Ll ’LZ’LE *@Jﬂi»ﬁq"-
Ll:z = OoM.’ﬁ(looso) ?ﬂ‘x2+y2 = 1?“.@(0,1,0);

Lz:x = Os)}kﬁ(oalao) ?{IIL y2 +22 =1 iﬂﬁ(o,o,l),
Lsty o Os))klﬁ(ou()yl) “{E' 22+I2 =1 ?‘J).‘—i(lyo,()). B 14-29

I, =Jr (' —28dx + (22— zH)dy + (x? — y*)dz
-1

= Jf [sin®¢ (—sin ¢) + (— cos’t)cos t Jdt

. _J.D (sin®t + cos’t)dt = —(?ﬁ-?) i

(IE+3’2 =1 mgﬁjﬁﬁx = COS L,y = sint).
[F) ] 75,

I, =L (y?—2Ddr + (22 —zdy + (x? — y))dz
~2

= F [sin’t(—sin t) 4+ (— cos’t)cos ¢ Jdt
0

Il

—JE (sin®t + cos’t)dt = -"i.
0 3

t._l.. —
LSIE

I, : (y'—2Hdx + (2 —2¥dy + (z* —y")dz
3

[(— cos®t)cos t — sin’t sin ¢ ]dt

0

367



EHERWHZO
2026 EMMWF BEUFHSHN (B¥—. =, =iEH)

= J‘E(cobt-i-am!)dt = —i.
0 3
4 4 4
BI=1+I1,+1I, H—?“—?—?——L

FIRIHE T A R,
dydz dzdr dxdy
J aJ d

f=ﬂ = 5 e
y2 __,zﬂ 22 __‘rz xi—y
= —2J](y+z)dydz+(z +x)dzdx +(x +y)dxdy
X
W2, .x = 0,y" + 22 < 1, = fhimfm;
Ez:y = 0’12“"2’2 g l,f"n}y fﬂﬂrﬁlﬁﬁﬂ;
Sz = 0,2 + 3y < 1,1 = Bl fa .

AR AR, A
o e I

ZHZ +£2+23

HP=y+4+2,Q=24+z,R=x+y, Tﬂ + Q-I———O,ﬁfl
=0,
SE, 2,42,
JJ,_ zﬂ Cpitaldyds = zfjdeﬁ(cos B 5l B3Pl %
Hp D, KT yO= ELE‘J&%E@
[ AT 7%,
4
H=2H(I+z)dzd.r=?,
22 D:r
4
_U.=2J].(I+y)d_rdy2—3".
£3 DJy
e a4 4 8
WI=0 3 3 3 4

B=T STEHdEZ d@RIOFTEWIRME
RBSHARE]
— B RS OB XA

W= J‘,P(:c,y)d:c 484555

(D | L XTF x $IXFK, L 75 £ A9 MHE N Ly, L 72T EAHMEN L.
O XYL, 5L, ®FmMRE, A

2J-r P(x,y)dx, P(x,y) XF y ZHEEE,
0, I’(JT,J’) QG:T:_Y ﬁ%%§.g§§&.

LP(:&' wwide =

@ % L, 5 L, W, A

368



$+mu
SERIphs WERSD (L F — &)

0, P(x ,y)ﬂéﬂ:y%ffg@ﬁ,
L’"‘“”‘h = zf, P(z,y)dz, Plz.y) %F y RAERK.
“1
Wk 14-30 iR, L = L, +L,, ¥4
_ _ . L
Li:y=y&@)a =x(x,—>x;), ' __'yi
Ly:y=—y@),x =zx(x,—>x)). ! :
%LI EJ- L, E‘]?‘J‘ﬁﬂ*ﬁfi,ﬂﬂ X, i (0] :).‘2 .;
(I ]
| Paiyde =] Piyrde+] Py T~
3 ” i
# 14-30

e IIZP[J: yy(x)]de +'r] Plz,—y(z)]dx
| x2

=JI2{P[z,y(I)]—P[J;,—y(.t):l}d.r
0, P(x,y) XF vy REEE,
- 2 ; P(x ,y)dx, P(x ,y)%:j:yﬂﬁ@ﬁ.
&=L, 5L, R,

LP(I,y)d.r =J"’{P[x.ycx)]+P[.r,—y<x)J}d.1

ZJ..I P(x g’}’)d.flfo P(.r.y)?'é:l:y E%@ﬁ,
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XFF L B MERT y FxdFR, HF MR, Xi FHAREQ(x,y) =

B I, =0,FUI =1,+1,=0.
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1. HE R

B f(x,y,2) A—BriEgm S8, N
grad [ = %i+%j +-aé-£k
2. o) i3 AR
iﬁﬁlﬁ%/l(x ,y,z) = {P(.Z' |yyZ)rQ(I ,y,Z)!R(I !_}’!Z)}. Jiq:l P,QyR ﬁ—ﬁﬁﬁ{ﬁ%ﬁ! Ijllj
1143

AP, 92 R
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3. [a) it 35 AV FE BE
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e B
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d d d
rot A = p a 72
P Q R
AR 3Q\. (2P 3R\,  (3Q AP
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12 P = xsin(zyz),Q = ysin(xyz),R = 2zsin(zyz), M

d
% = sin(xyz) +xcos(xyz) « yz,
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y
d
£ = Zsin(_]:yz) -+*2A‘:COS(I_‘YZ) *XTY
e
aP  2Q . IR
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WHEG A = {zyz zyiz,zy2?) S RTEA P(1,2, — 3) ZLAYBERE rot A.

i Jj k
d a d
rotA = a—; 5 5;

xlyz xy'z xyz’
= (zz?—zy?i+ (xly —y2)j + (y*z —x*2)k.

[
= (5, —16, — 9.

(1.2,—3)
B> F-MEESE, Bu= (V2 +y +2z°) W R div(grad v) =
Vit yt 428 3R u FEE.

grad u = (2,2 Ju

rot A
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[ Fmms |
R
(1) B L RMA(1,5 ) ¥ 2y = 2* 51 B(2,2) MILBL R [ = 2—Id.r—y—dy
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(DL %5427 = 1B,

(5) 1T = TG p aa gyt = REGR > 1) IRAEE
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(7) WL BE—BBPMEO0,0 Wz’ +y? = 2z BIEQ,0, FHHlF 2* +y° = 4 BIH0,2) —Eh
2R 1 =_[ 3xiydx 4+ (x*+x —2y)dy.

(8) B f(x) 46 (— o0, + 00) WA ELFH, o L RMA(3,5) B B(1,2) MHKEL R T =
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HaRIR, K f(x) MRER.
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2
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Iy
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AS5BAMNMKNTFI =050 ==, itH
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S
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S

(17) S RMiFE = = 1 —3y* —32° BRI, HH
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fRE R
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X I
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= ?él'r:rdy—yd.r =L %(coszt + sin*t)dt = =.
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zdy—ydzr _ ([(9Q _aP C(-R0) O] ARO)x
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éﬁ%yﬂf” = I(aul' +a1)ezz${JcAit @;%15 Ag = _%m’h = _1'!&3':@ H‘Jiﬁﬁ%
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