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31 DoOoooobd

00 z,y,2000 f=f(x,y,2)00000000,0 (z,y,2) 0000 fO0O0O
(gradient)D 0O OOOCOOCODOODO.
of af of

+7€y+$

gradf = %ex By

e.. (3.1)

O00eD0:0000D0O000DOO0OO0.grad000O0OO0OODO, 0000000
oooooo.@noooooooogoo

V:eg—keg—l—e2
~ Fox Yoy oz
oogooo
gradf =Vf
ogoooo.

(1) 000 POOODODOOOOOD & 000000QOCOD.0POOQOIOOD
00000 f00000000000,0000PQOOPOOOO VFODO
000000000000 (@O00:0000 PQO dr = e dr+e,dy+e.dz
ooooo).

() VfO f=00 00 (000000000)00000000000

(3)¢y0 fO00000OO0OCOOOOOOOOO,00000000000000.
000 o,A00000000.

() V(af+pBg) =aVf+pBVyg
(i) V(fg)=9gVf+fVyg
(i) v (i) - ngf—Qgi
of

(iv) Vi(g) = @Vg
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32 DO0Oooobooobbooobboooobobg

(1) 0002000000000 (¢,y) 0000000000 f= f(z,y) 00
O00,gradf0000.000,r=22+2000.

. 1 N

(i) f=- (i) f=ay (i) f=42®+9y*
r

(2000000 r=ze,+ye,+2e,0000,0000000000000
0.000r=r000.

Vinr = r

r2

\
g
=
<

| —
N~—

|

|
_

<
N—

(i) Vr== (i) Vi0)=f()

(3) 000000000 ¢0O0000 EO

1 q
= =T
ey 13

E

OO000O0O0.0000 EOO00DOODDOO0OD oOOO0ODO@OO:(@
oooooooo).
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33 0Oooood
0000000000000000000

8(17;

A =a,(z,y,2)e, +ay(z,y, 2)e, + a,(z,y,2)e, = 3
Z;

0000 {@DOoOb0 AOD0ODDOOOO0).A0D0O (divergenced0O0O0DOOO
O)Oooooooooooo.

da, Oa, Oa,

div A = o + By + 5

(3.2)

1) ¢=v(z,y,z) 00 0000000O0ODO,
div- (pA) = (grady) - A + pdiv- A
gogoooooo.

() 000000 o000,

, Do O  OA
div (grady) = 8722 + 8; + a—;

gogbooogd.

div (grady) O V-(Vy), V2o 0OO0O00.000 V2000 ADODO,00000
oooooooo.
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34 DOoOoOooobDd

00000 AO00OO0,0000 (otationDO0OODDODO,000)00C00O0OO
gogooo.

_ (0Oa, Oa, da, Oa, da, Oay
rotA = <8y az>ez+ <8z 8x)ey—ir <8x ay)ez. (3.3)

ggooobodood,

rotA=|2 2 2

gogooo.

() retADD 000000000000000 £, 000000.
(2) 000000 000 rot(grady) =000000000.
(3) div(rotA)=000000000.

(4) rot(pA) = (gradp) x A+eprotADDDDOOOOO.
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35 DOooobooooono

(1) 3000000000000000.000000000000000 v(z,y, 2)
000000.0000000000000 P(z,y,2)000000,000
z,y,,0000000000 (dz,dy,d2) 00 000000000.0000
0000000000000000000,0000

(divv)p x dzdydz
0000000000.000 (dve)p00 POODOO 000000,

(2)o0oooobooooobooooobobooob @ooooobboooooobo.o
gogbbobogoobboooubb 0000000000 o000
g,

) v=Qxr00000000.
(i) rotvo0000O0O0.

oo QboboooQuooooooooon.

3.6 vOOoono

O00000000000.000 ¢,y 2),v(x,y,z) 0000000, A(z,y, 2),
B(z,y,2)0000000000.

(1) V x(¢Vp) =0

(2) V-(Vg x V1)) =0

() V-(A-B)=(A-V)B+ (B-V)A+Ax (VxB)+Bx(VxA)
4) V(AxB)=(VxA)-B—(VxB)-A

(5) V x (V x A) = V(V-A) — V2A
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