16 Week 16

12.4.1 | Gauss A3, THHE T
(1) / f 22dydz + y2dzde + 22dxdy, Y HERI 22 4 y* + 22 = R2, JFaE4h;

2)]f$ydydz—I—;yzdzd:t?—i—z:r:dztdy?z RHMUEKFER 2=0,y=0,2=0fMxz+y+2z=1 FHK

>
P E P, O ER A
(3}][{.{: — y)dydz + (y — 2)dzdx + (2 — z)dzdy,Y B 2 = 22 + 22 < 1), FEHETF;

b
(4) [[ 2ldydz + y?dzdx + 22dxdy,y B 22 =22 +y2(0< 2z < 1), FHEHF.
>

fig. (1) i Gauss 2= FIXTFRYE,

// v2dydz + yidzdx + 2 dxdy = //f 2(x + y + z)dxdydz
= 0

(2) H Gauss 22 Z\HIXTFRYE,

f[ rydydz + yzdzdx 4+ zxdzdy = ]/f T+ y + zdzdydz
by £1
= 3// rdrdydz
2

QO | =

3) Jofb L z =1 WPl E— o (EH Oy E AR IR, Gauss 2050,

f/.r— Jdydz + (y — z)dzdx + (2 — x d.r_:dy—//de:Ldydz— ff (z — x)dxdy

- —I—yz{l

3"]’

(3) Fexb b 2z = 1 @ P E—FPor- B AR TE, il Gauss A507%

[] r’dydz + y° dzir+zjdrdg—/// (z +y + z)dzdydz — /[ 2 dady
I-I—y'ﬂ-':l
zﬂff/zd:{:dydz—ﬂ

e —3 I
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12.4.2 3% Q B—MH, @& n & 00 KEREAIMER R e & FBER—m&E. Kik:

f cos(e,n)da = 0.
a9

auss 7y U152
[ F - ndo
a0

f cos(e,n)d
du

(2

0.

fig. < F =

[]

12.4.3 i Q m— M, [ n g 00 WHEAIMNERE, A (e,b,c) ¢ 0. 2 p = (z—a,y—b,z—¢)

H p=|lpll|. 3Kilk: o
//f il 1/ cos(p,n)do.
P 2 Jaq

#. 4 F = 2, i Gauss 24513

/ cas(p}n)dng F - ndo
a0 a0
/dzt (F)du
_ 2/// d:sdydz

12.4.4 F|Jf Stokes 23z, 11E F %

(1) [ ydx + zdy + xdz,D AEJE «® +y* + 22 =a* 2 +y+2 =0, NF—HREE, T e
BT MG TRY:

(2) [ (y+ 2)dz + (2 + x)dy + (x + y)dz,T AR 22+ 3% =2y, = 2, \& (0,1,0) | T FHET
eI T R SR TRY

(3) pyide + 2%dy +2*dz T R 2* +y° + 22 = a®,x +y + 2 = a, NIESFET BHEE 7
LEATHY ;

fig. (1) fhaoMNEm&E R = (1 1,1). i Stokes 2v3{,

. 1 1 1

yd:c—l—zdy+:::dz=// o & 2 |
-/l; V/g ox dy dz
9. Y z X

=x/§‘£fdg

= —/3mad>.
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(2) HhimsMERIE R f@(ﬂ:l,—l). i Stokes /A3,

0 1 == |
, g 2 da

[F(:quz)ffIJr(E+I)dy+(iﬂ+y)d3Z/fﬁ oz By bz
0 +2 21+38 ETT+Y

l

(3) MHMIBISMER RS J=(—1, -1, —1). i Stokes 2,

-1 -1 -1
o i de

i [ 1
2 1. 2 ol . a
‘/Fg;rd.s+z1:!,3;;r—|—.1_r:afz—[/vE = 5 B
Ky y:ar 2 2

=%£f{:ﬂ+y+z)dn
2]

4+/3
= ——Ta".
9
[l
12.4.5 ¥l X FHEAEEE na 22— RE. Kik:
f axp-dp:2/fa*nd::r.
ax%
3
ﬂ' iﬁ P= (ij: E)J.H. = (ﬂ],ﬂ-g,ﬂg), mu%‘

¥ 3 k
axp= 17 das dj = (ﬂgz — azly,azT —Ad12,a1Y — [IQI)

L 4y R

My Stokes 233\ 1%
Ty Ty .-
axp-dp= // L 13 = do
/EE i dy iz
A3z — Azl A3L — 012 1Y — Aok
= 2//.*11 Ny + Aoty + azn.do
= foa-ndcr.
5

L]

12.4.6 {15 /ydl‘ + zdy + xdz, T BFH x+y =2 FIERE 22 +v° + 22 =2(x +y) ZHHE
r
Ji, MR SEZ, MBS 5w T gk mE.
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. MRy sNEmEAN «%‘E(l‘ 1,0). i1 Stokes 233E,

1
a

1
ydr + zdy + xdz = //
| I3

T

Y
=—\/§/fdg

= —ZN/EW.

v Flo =

2 |do

O]

12.4.7 W AR, B T 2l 2 = zy Fl 2> + % = 1 RL, i T fIEEFTEER, 2

Bl ATl

Ny

4]

n;
o

/g;d:r:+zc£y—|—;r:dz= /f -
r .
0

Y

dy
=

az

L

do

= f / dydz + dzdx + dxdy

Q)
z—ffﬂ,m+ny—{—n3d5
0
= /f (z +y— 1)dzdy

z24y2<1

= —T.

[

1248 HEMME T 22+ 92 + 22 =a?, 22 +y? = ax,z > 0, WA (a/2,0,0) FE, intst

JrEfTEE WHE N F = (v2 2%, 2%) # T B o).
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. MTEAE (2., 2) AAISNEREN L(~2,—y, —2). 1 Stokes 2L,

e N

y
/l:ydil:—l—zdy—l—xdz:f/ i E% i do
0

y.-! zi‘! I.v]

— // —2zdydz — 2xdzdx — 2ydxdy

0
2
—//—(:r:z+:z:y+yz)dn
a
0
= —/f E:L',zd.-:r
a

1

= /f 2xdrdy

%2 —|—*5,|rE <ar

e Wal PAHERAS S 104 11, XM E R mEF, Al RIERS.
12.5.1 18

. (Daxzdx Adz + yzdy A dz + yzdx A dy,
(2)(x — z)dx A dy A dz.

12.5.2 it 8 dw

. (1) (y+ 2)dx + (z+ 2)dy + (y + x)dz,
(2)—ydx A dy,

(3)ydz AN dx + (x + 2)dy A dx,

(4)zdzx A dy,

(5)—(x? + yze®)dz A dy — ye®dz A dy,
(6)(y? — 2zz)dx A dy A dz,

(7)

Tz +y+ 2)dz Ady N dz.

13.1.1 3% f,g NEEY, WkW:

fi. B EEETEE
13.1.2 i% u H—5EF.f h—mEH. i+E V(uof).
fig. & f=(P,Q,R) hitEENZE BT ESE

V(wof) =u;VP +u;VQ + us VR
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13.1.3 i% p = (z,y, 2),p = |[p||.f APZEREL. 1157

(2)V f(p):

(A)V(f(p)p - a), o a H [t

®. (2) )
vfip)=1 f’)p

(4)
V(f(p)p-a)=p- af’cp)g + f(p)a

13.1.4 SRECRYS {HHURST g OBREEIT IFRDAS (L, RIS T 57

. eh o7 T R R of

Vg
WHE Vf 5 Vg tHEEBREE, 213N 0.

=Vf-.-Vg

13.1.5 % Q & Gauss AXHHFXE, n & 0Q BELIINEmES, ES uve CY(Q), &

p € Q°. yEHA:
u(p) = 51312; 0 f/ undao.
- 1
glgiE:;, (D) [/ undo = }E; e [/ udydz, /f udzdx, [/ udxdy)
519 81 1412
=i / / 2, / / %,u? / [ 2 i)
(l—p lu
du
= lim (=—(£), dy( ); Eiz( )
= Vu(p).
17 week 17

13.2.1 £ R* 1, % p = (z,y) H p=||p||. 3KiE: 24 p > 0 B}, logp SVHFIK%L.

W e B2 b, A
Viogp = }’%

TRENH

Alogp = ?-{?lﬂgp)z?-(;%) =1

13.2.2 KilE:
A(fg) = fA(g) + gA(f) +2Vf-Vg.
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A(fg) =V -(V(fg))
=V - (V(f)g+ fV(g))
=V -(V(f)g) +V-(fV(g))
=V - (V(f))g+2Vf-Vg+ fV-(V(g))
= fA(g) + gA(f) +2V f-Vg.
L]
13.2.3 #% Q J& Gauss AP, u, ve C*(Q).n Fix 90 WAL B, SKilE:
(1) @dﬂr = [ Audy;
a0 f?ﬂ ;
du
(2) E}ﬂi —do = f?u Vv dp+[_!vﬂudp,
3)(FE Green )
Lo Au Avw
on O | gy do.
/{?ﬂ u (¥ j!:! 1 v
fiit. (1) HJ7 m 2800 3 M Gauss 2 152
du
/. {T?_ndﬂ ] Vu-ndo
= | Audp
0
(2) o SFEEITE M Gauss A5 F
du
v—do = ; -ndo
/ﬂﬂ n ]ﬂi?u n
= ] V- (vVu)dp
0
—] vu . ? el 1t 1Audp.
L 1 ;:-1—[{31’ ud)
(3) 7 (2) Hag#t u fl v 153
v
uﬁdﬂ = [ Vv - Vudp +L*uﬂvdp,
5 (2) payFEis3
Lo Au Av
Lo 0.
.Lﬁ: U v /ﬂ 1 v
L]
13.2. 45& u g R ppg K Q FRTERRE LD FoR 0Q pY AL ANE R, SKIE:
u
(1) - Edﬂ =¥

] u—dn—f”?u”g.
a0
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. 7E 13.2.3 g A v =u H u HIEMRKL, BInE2) 50007, [

13.3.1 {iF°H:
V x(VxF)=V(V-F) - V.
. 2 F=(P,Q,R),
2 EP QP 2 2 2 2 i-EI_:: SEP 2 2 2
?K(TKF):(aQ—a,—a‘—I—aR,SR d°Q -:?Q_l_ﬁ | {9{? 33_}_@@)
Oxdy Oy? 022 0x0z Oydz 0z2 0z  Oydx 0z0x 02  Oy?  0z0y

oP 0@ JR
?(ﬂr dy ¥ 0z

= V(V-F) — AF

) — (AP,AQ, AR)

[

13.3.2 % Q jg Gauss A NHHIHIXE, n 2R 0Q FBRAIMNEE R, [m&3 F € C1(Q). Kik:

i |
rotF(p) = 5131_1{}] ) Ln n x Fdo.

f#. & n=(n.,nyn.)F=(PQR) IHEH

i i k

]and :/ Ng Ny n, |do
a8

P Q9 B
/ n,R—n Qdcrf n,P—n Rdcr,/ 'J"LEP—'H-IRCEJ)
0

- (f]n  2-  2-50)

| OR _0Q 0P _OR 0Q _ 0P
Bl =
/&ﬂ” 7 (Sy 92’0z Oz’ Oz ay)

= rotF(p).

e

—

i AR P E G

liny
a-p 1(Q)

]
13.3.3 i% Q & Gauss AXNPHHARIE, HEF f € C?(Q), 7 Q PR HK/ZE, Hih R &0
div(fgradf) = af, IVFII? = bf,
Heta 5 b AEH KitE [, Ldo.

.
af =V -(fVf)
=NF-NMF+[Af
=bf + fAF,
i f 4 4AEAN 0, 152
Af —n—h
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4 R 5 .
— do = A fd
Lﬂh L Jap

= (a —b)u(Q2)
[]
13.4.1 K~ F A5 eR %L
— - | 2 ot S
(DF=(1-14+2242 =),
()R = m9+5,2+132+2my($ +y, x4y, z).

. (1) €08 D = (z,y,2)|y # 0,2 # 0, 0 AN HEEFXE. BF5Ey KF 0, 2z KT 0
RO, HABRSFERTR. B V x F=0 WHhILIES, TREEDRE.

(z,u.2) 1 y 1 - Y
WY &)= L——+4—dpt (- +-—2)dy~ —d
"’P(:L'?;" 3) _/{{11]11] ( y E) 2 (3 gz) 1y 2 =
_ BB
“ Y
TRERBEECN T - +2+C
(2) XK D = (z,y,2)|z +y #0,2 # 0, AV EEBH K. EHE x+y KF 0, z K

F 0 BRI, HARSEMT V < F = 0 WAEHES, TRAFEREK.

{:!.,y,z]
=i T+ 4 T
' | 1 —_ [ I d# Ly i [ d? [ [ d
pl2,9,2) /m.n,n x? + y? + 22 + 2xy T + y*+2° + 22y Y +y? + 2% + 2zy :

1 .
= S log((z +y)* + 2°)

TREERFERECHN 5log((z+y)* +2°)+C

13-‘1-{22 r}t%—l:ﬂ‘r%ﬂ:‘lﬁﬁﬁﬁfﬁlﬁﬁﬁ:
(1)] T y2dy — 2%dz;
(

1:151)

(0,1,1)
(2)/ yzdr + xzdy + xydz;
(1,2,3)

(z2,y2,22)
xdx + ydy + zdz . .
(3)/ 5 y yﬂ 5 :-H:I:Ij (Ilvyl:‘z]) EE‘EE H—"E . 3 ﬁz T 32 — 'ﬂ-g .J:-Elgaﬁﬂ(leiggjzi)
(x1.y1,21) \/:L Ty T2

RERE 22 + 92+ 22 =0 FE, Hi& a>0,b> 0.

i (1) —_
984 ;
o ¢ 1 ]_ ]_ 4 {3,3,—4]
[ zdr + y’dy — 2°dz = =2* + =¢* — =2°
J(1,1,1) 2 3 Rl e T %
191
6
(2)
(0.1,1) (0,1,1)
/ yzdx + xzdy + rydz = xyz
(1,2,3) (1,2,3)

= —6.
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T1,Y1,%1) \/’T‘E o = y? + 22 \/ (z1,41,21)

/‘{Eznyznﬂz} rdr + ydy 4 2d= (T2,y2,22)
(

=b—a.

13.4.;1 P f ?i%%ﬁ’ﬂi&ﬁ@ﬁ- g%
(1)/{ - f(x+y+ 2)(de + dy + dz);

21,41 ,21 )

(z2,y2,22)
(2)/ F(V/ 22 + y? + 22)(zdz + ydy + 2d2).
(

T1,Y1521)

. (1) @ F(z) = [, f(t)dt

(z2,y2,22) (z2.y2,22)
/ fle+y+2)de+dy+dz)=Flz+y+ z)
(

T1,Y1,21) (T1.y1,21)

ZF(IE+HE+EE)—F($1+H1 +31)

ro+y2+2zo
_ f F(t)dt.
1+ -+
(2) & F(z) = [, f(Vt)dt
(r2.y2,22) 1 , ' (x2.y2,22)
/ f(\/;r?+y2+32)(rdr+ydy+zdz):5F(:ﬁ+y3+zz) { :
(z1,y1,21) T1,Y1,21
1 2 2 2 2 2 2
— E(F(\/mz + 45 +2;) — F('\/Il + yi + 21))

1 \/E%-I-yg-l-zg
= E[ f(ﬁ)dt

Vi tui

13.4.6 Kf#E o124 FE:
(1)zdz + ydy = 0;

(3)(z + 2y)dx + (22 + y)dy = 0;
(5)evdx + (ze? — 2y)dy = 0;

(7) 2422 = zdx + ydy.

2+2

. (1) 2> +y*=C
(3)

1
= "+ 22y + 1;
TRMEN 2* +dzy+y*=C
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(z.y)
Pl ) = / eVdx + (xe¥ — 2y)dy

(0.0)

L u
o [ane [
] 0

= ze¥ — y°.

TREN ze’ —y*=C
(7) 1
d(arctan E]I = LE(E(IE + %))

£
TN ﬂrctan% — %(IE 3- Q,E) =

13.5.1 {FF T A EEHEE R hRUGEREY . HoRH &
(1)F = zi+ xj + yk;

(2)F = xzyi + —v%j + yzk;

BF =(z—y)i+(xz—2)j+ (y—a2)k

#. (1) @ G=(P,Q,0) e VxG=F T2tz

i j k
2 ;% 2 | = zi+xzj + 2k,
P Q@ 0
T2
Nz
dop _,
- -
LB — 41 R 1
G = (zz, —532 + zy,0)
W HY R

|1
(zz, —Ez‘g +zy,0) + Vo

(2) 2 G=(P,Q,0) %2 V xG=F T2l

i ]
= & & |=m-vit+@y-aok
P Q 0
T R85 |
_99 _ 4y
<%§__y2
oy — 8
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AR — 2L

W R HY w5

G = (~y°z,—zyz,0)

(—y°z, —xyz,0) + Vi

3) @ G=(P,Q,0) %E V xG=F T2l

TR

AEUH — 4

W B Y e B 55

i j k
= = o |=E—y)it+(z—2)i+ -2k
P @ 0
_%:z_y
4%21‘—3
ae) aP ?
\E}I_Ey_y_‘s

S 1 1
G=(zz— Ezi — Eyﬂ - :I:gg,i:_—i,:::'2 + yz,0)

1 d- -
(w2 = 52" = S¥” + 2y, —52" +92,0) + Vo

[]

13.5.2 % Q & R® P XTF A = (z0, 90, 20) # 0 I ETEI. W3R F 2 Q PHTHES, B divF = 0,

UERH:F 260 Q RRIBERESS .
. WLERAR.

[

13.6.1 FEFEARIRA, BCRIARERE v FEIERZ &R ARIR R TR v, vg, v, KA X HESE

(EWEET

Wit EZLPE RN

AR T £= (2,9, 2)

TRENT2

18(prv,.) 18(pv >
oy 19(pror) | 10(pvs) | 9pvs)

ot r  Or r df ) 0z

% + div(pv) =0

i

T = rcosf

-

y =rsinf

o~ — %
\

("
& = (cos,sinh,0)

A = (—rsinb,rcosh,0)

| 5 =10,0,1)

o
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AR
hy=1  hg=r h,=1

H1 A5
of of of
V=0 + Vg +

ar a6 - Dz
i AE AR SE T R EUE FoR

—

1 0pv.r  Opvy  Opu.r
V=1 a0 ez )

T AEZE R R AR AR R YT R

dp | 10(prv.)  10(pve) | 9(pv-)
a'r or 'r 80 ' oz

=+
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