1 OJo00ooboboooboooooboboon

1.1 OOoooooobogd

1.1.1 00

-,

2000000 ¢@0bs0000 (3,6)(0000g-b000000000
0oooooo

(@,b) = |a||blcos6, (PO OO DO OGO O ODODO)

@)4DDDD)
a,b) +(a,¢),(0000)

000000000000000(4)(@,b) = aiby + asby + asbs
DDDDDDDDOM%D@5=GUF=EBZL@JﬁﬁﬁQZ
(k,)=0000000

00000000000 (ii)(@, @) = |a>

-,

(ii)|(@,b)| < |@p(000000000)

1.1.2 00O

-

2000000 a0bs0000axK(0000[@b000000000
0000000

00 1 ()a0b00000000G@xb=00(i)i=0000b=0000
O0@xb=00 ()0 0000000000 20000000 &0 00
00000000000MO00000000000G0 000000
000000 |@|bsinf00 00000 G0 b000O000000MMO0
00000000000@0600000G0060000000000
00000000

(1)@ x b= —bx a,
000000000000000000{ (2@x (b+&) =axb+axé(@+b)xé=axé+
(3)(md@) x b=m(@ x b) =ax (mb),mOL



0000000000000 @ = (a1,as,a3),b = (by,bs,bs) 000 O
D000 a@xb00000000000(4)@ X b = (aghs — asby, ash; —
az a3 as aj a; az
by b3 by b br by
00 (1),2)00ixj=kjxk=ikxi=;00000

i 7k
0000000000000000000M)axb=|a ay az |0

by by b3

Y Y

albg,a1b2—agb1):( )DDDDDDDD

goobooogn

1.2 O0O0O0O0O0O0OO0OO0O0

OprPOLOOODOOLOtOODOOODOOODODOOODOOIODODOOODO
000000000000 700Ff=rF¢)0000000000O000O0ODOO
bogbobodtbuogbobobuboboboobobobooodan
O0000 A0DDDOODOOODOOD+0000000000000A =

(a1(t),a2(t),a3(t)) 00 000000A=A¢) 00000000 A@#) 00O

dg(t) _ dai(t) daz(t) das(t)
( dt ' dt 7 dt )

DDDDDDDDDDDDDDDDDDD{

gogbbobuooooboboooobod

/ <l)d(1¢¥(t)(;§(t)) _ d/;(tt) i dB;Et) ) )
d(o(t) A(t)) do(t) x dA(t) [1] f( (t)f B(1))dt =
(2)75 Al + ()=~ 2] [ ¢(£) A" (t)dt =
(3)2AOO) — 430 )+ A(t)- 5O 0\ 3] [ A(t) - Bl(t)dt = At) - B(e) — [ AL
(4) AALEO) — 270 B(t) + A(t) x 0 [4] [ A(t) x B'(t)dt = A(t) x B(t) — [ A’
\ (5)d|Ad(f)‘2 _ Qdflﬁ(tt) /T(t)

0000 PO20000 «,w0000000000000000 10
O0000000000000000 FO00F=7uv) 0000000
D0000000000000000wv0000000000000
D000000000000000 ADDDDOOOOO0O0O w000
D0000000000A = (a;(u,v),as(u,v),a3(u,0)) 00000000
A=A 00000000000 A(u,v) 0000000000000
0000

00000000000000000000

[ At)dt ° ([ ay(t)dt, [ as(t)dt, [ as(t)dt)



1.2.1 00

gboobbobooodabob

00 2 7=7(t) = (z(t),y(t),2(1)) 00000000000 P(t=a)0
t 000000 s00000000000s = [|7()|dt =
(

a

Y ()2 + ((1)2dt.000 0% = [7(1)] = /(@) + (y (1) + ((1))?

00000 7=7Ft)0000 POO0OOOO L8 = (2/(t),y (1), 2'(t))
DDDPDDDDDDDDDDDDDD“”DDDDDDDDDDDD
00000000000000000000000000000000
ooooooo

00 3r=7(¢t)0000000O0O0O0OO pPOOOOOOODOOOOE
d(t) d(t)

DDDDDDDDDﬂ—mm:dt:ﬁmﬂ:@@

d
‘ i ch dt ds ds

000000 #t) = (3cost,3sint,4) 0 0000000000000
goodgooooon

DDDDdZ(t) (—3sint,3cost,4) = /9(sin’t + cos?t) + 16 =
5DDDDDDDDDDDDtD,t—5( 3Slnt,3COSt,4).DDDDDD
0000s= [ |[/(t)|dt = [ 5]dt = 5t. <

1.2.2 00O

0000 z= f(zr,y) OOODOOOOOD SO0 POOOOOOOO

— —

0OP =7007 = (2,9, f(z,y) 000000000000 SO0

O PO000OOOOOOOP=70000000000 w,o 0000
7 = (x(u,v),y(u,v),2(u,v)) 000 000000000000 SOOO
Plu=c,o=d)0 20000 w,0 000000 u(respo0 000000
007 =7(c,v)0resp.7(u,d) 000000000 vOrespud 000000
goboobbuoopPObDI0Ob0DbDbOODLDODLDOUOOvOOD respu
000000000000000%%9 (resp. 29y 0 v 0 00 resp.u0 00

DDPDDDDDDDDDDDDaﬁﬁm3£®55558W@x3§@
0000000000009 0000«00000000000000
D0v0000«0000000000000000000000000
00 POODODODODODOOOOOODODODODO0DO0OO

gbooboooogon




or 87"

00 4 7=7(u,v)J000000000RO0O000O00O00O0O0ORO 3 94”0y

|8u 81)

gbobboooobbbooooobbodo

00 50 Pu,v)000000000DO0O000O0O0O0000000
07=rf(u,v)000 50000000008 = [ [,]% x E|dudv

OO0O0000.00D0O000DOO0OOO00ObOOq OO0 SODOOO0

oooooQ aDDDDDDDT(U,U):(U,’U,:l: a2—u2—1}2)DDD

0000000 o = (1.0, lis)
5 =10,1, =)

00002 x &8 = (£ +_ 1).0000|E x &) =

v Vaz—uZ—02) —VaZ—u2—v2’

N/ e DDDDHD@;laT'gZX T (1Y, 42, Yo A0S =

I o 155 % 88| dudv =8 [ [, T dudv. 0 0 0 D = {(u,v);u®+0v* <

= rcosf
ﬁmzomZO}DDDDDDDDDDDDDDDD{u TS
v=rsinf

{(r,0);0 <0 < 7,0 <7 <a}llJ| = =, 00008 =

rdrdd = rdrdf =

SIID\/mdUdU = 8ffD’\/7 8]0 f0\/27

—8a x fo Va2 —r2iZed) = 4ma® <

1.3 Udooobogad
1.3.1 0DO0OOogoogad

000000000000 0000000000000000000
0000000000000 0000000000000000000
000000000000 000000000000000000000
000000000000000000000000000000000
0000000000 000000000000VOOO00O000O0n
000000000 ADD0DODOO

00000 ¢(z,y,2) 00000000000 (¢ ¢y, ¢.) 000000
0 ¢(z,y,2)0000000gred(¢)0 0000000 ¢000000000
0OV(ODOO0000000000V=(Z,2,2)0000000000

4



D000000000000Ve= (2,2, 2)6= (52,52 52) = grad(9)
0000000000000 vVOOOO00OO00000000
000000 A(z,y,2) 000000000 ¢(z,y,2) 0000 0A(z,y, 2) =
—V¢ODOOO0O00000000 A(z,y,2) 00000000000 ¢(z,y, 2)
0000000

gradp OO0 0O DOO0OOOOOODOOOO

00 6 00000 ¢(z,y,2) 000 grad(p) 00000 ¢(x,y,2) = cO
O0000000000000000 ¢(x,y,2) =c000000000O 7

DDn—‘w)lngDDDDDDD

00000000000 00Vr(2)ViegdOOV(HO00 r= /a2 + 42 + 22

1.3.2 00O0OO0OO0gdn

000000 A(z,y,2) = (a(z,y,2),b(z,y, 2),c(z,y,2)) 000000
00000 $£+2+20000000 A(z,y,2) 0000000 divd
000000000000000000000000VO0O000dvA=
et gy —v.A0000000000000000V=(Z,2,2)0
DDDDDDDDDDDDDDDDDDDDVAﬂDDDD(W@gD-
(a(z,y,2),b(z,y,2),c(z,y,2)) 000000000 2400000000
0ooooo

(000000000000000 A-VOOA-V=aZ+bf+c20
000000000000000 f(z,y,2) 0000000000000
OO00OV-A£A.-vOOOO

000A(x,y,2,)00000000000000000000divA000
0000000000000000000000000000000000
0000000007 =(2,y,2,)0000000000000000000
0000000000000000000000000 divif=1+141=3
00000000000000000000000000000000
0oooo

0D0000000000000V-(5)2QV-(5)000V.-(5)000

- (ZL’,y,Z),T’: V $2+y2+22



1.3.3 0U0O0Oo0uogogoon

00000 ¢(z,y,2) 0000 Vo = (32,582,529 000000000

0000000dn00000000000000V-Ve= %wggp-
2 2 o2

(22,90 80)=2¢+2¢+22000000000A=%+25+250

00000000000000000000000000000

000 Od(grad(f)) =Af000000Af=0000000000

gooood
00000000000000Ar2)Alogr000A(L)
obobooboobooboobon
00000 A(z,y, 2) = (alz,y, 2),b(z,y, 2), c(z,y,2)) 00000000

DDD(i—%gggg%——qmADDDDDDDmMDDDDDDDD

000000000000000000000VO ADOOOVxADD

O00000000VXA = (550 s 52) X (a(@, 9, 2),b(2,y, 2), c(x, 9, 2)) =

(o= b o= o b — fya) = (5 — 2.5 — e & — ynoOC

O0rotA=VxAODODODOOODOOOD
, 2 9 2 0 9 9
0000000000000 OrotA= (| % 9= | | 02 0z | | 9z 9y
c c a a b

k
21000000
a &
0000000000

{
9
d

> o =

00 7000000 A(z,y,2)00000000000 ¢(z,y,2)000
0000000 A(z,y,2)=-V¢ODOOOOOOOretA=0000000

O000rtA=VXxA=Vx(-V¢)=0000000000000
0000000

000000000000 A(z,y,2)000000000 B(z,y,2)0
O000A=rtBO0O0O0O0O00OO00O0OO A(z,y,2)0000000
0000 B(z,y,2)0000000000000000000

00 8 000000 A(r,y,2) 00000000000 B(x,y,2)000
0000000 A(z,y,2) =rotB(=V x B)00OOO000OdivA =0
0ooooo

000 divA=V-(VxB)=00000000000000000
000




1.4 O0O0OO0OO0OOOO0OO0OO0
1.4.1 OO0

0000000 POO0QOOODOOODOC: 7(t) = (x(t),y(t), 2(t))(a <
t<bh00000000000000CO0000000000000
fz,y,2)0000000 [ f(z(t),y(t),2(t)dt00000¢00000
0CO000000000000000 f,fd0000

000000000000 s00000000C : T) (2() 4(), 2(£)) (@ <
t<b) 000000000, fds= [ f(a(t),y(t), z(t)Ldt = [* f((t),y(t), 2(0) /(@ [0))% + (3
DDDDDDDDDDDDDDDDCDDDDDDDDDDD

000000 f=22-2y:+y00000000 C,C, 000000
00000000

(1)Cy :0 (1,1,0) -0 (1,1,1) 00000

(2)Cs : 0 (0,0,0) —» 0 (1,1,1) 00000

0o0oQ

()C,00z=1y=12:=50<s<1,000000000000
f=a?—2yz+y=12-2-1.s+1=2-2s00000000C, 000
0000000 f)(2—2s)ds=[2s— 2= =10000

(%@Dﬂxzf?y:%,:*%0§5<erDDDDDDDDDD

f=a>-2yz+y= (\})2—213-\/%+\/%:——+\[,DDDDDDDDCQ
S S 83 82 S=
000000000 (-5 +5)ds =[5+ 50 = -2 15 =

V3 _ V3 _ V3
2 3 6

0000C00r=ty=tz=t0<t<1,%=y124+12+12=3
00000000000 f=a2?-2yz4+y=t>—-2t-t+t=—t>+t00

000000C,0000000000 f,(—t2+)v3dt = v3[-% + 25 =

VB _ V3 _ 3
5 "3 6 4

00000 C:7t) = (z(t),y(t),2(t)(e<t<b)0D00O00O00O00O
000 A(z,y,2) = (alz,y, 2),b(z,y,2),c(z,y,2)) 0000000000
0000000000 CcO0o0ooooogC:r(s)=(xz(s),y(s),z(s))(a <
t< 000000000000 COO000D0ODOOOOUOOOOoOoOO
f=/(s)0000000000 A00D0O0O0O00D0O0{0000 4-i10
DDDDDDDDDDDDDDDDDDDkﬁj&DDDDDDDDDD
O00000A0OD0OCOODODODOO0ODOO COoODOoOton
00 C:#t) = (z(t),y(t),2(t) (e <t <) 0000000000000

©_dr dr dt
f=%_4dnnnooo00000o



(z(t),y(t),z(t)(e <t <b)00D000000O00000

[ A tds = fabff gy = fabff &t = f;(a(a:(t),y(t),z(t))dzgf) +
b(a(t), y(1), 2(£) G2 + c(w(t), y (1), 2(6) E2)dt.

(i7)C - f(s) = (:U(s),y(s),z(s))(& <s< pUOOD0OO0OO00ODODOO
00O J, A tds = fﬁ y(s), 2(5)) 252 + b(x(s), y(s), 2(s)) 4 +
c(x(s),y(s), z(s )) dz( )ds D D D D

000000 A= (z+2y—220+y,—y—2:)000 C;0 (1,0,1) —

0(,1,1))0000000000ooooOooooo

0000CO0z =Ly =s2=1,0<s<10000000% =
(ﬁ,g,g) m,LO)fI (1425—1,2+s, —s—2), AT = 2+s, [, A-tds =
fo (2+s)ds = [25 + 5 ]0——4

DDDDDDC.N) (cost,sint,)(0<¢t<m) 000000000
O¢o=2200000000 ff:(—y,x,z)DDDDDDDDDD

(O00x = cost,y = sint,z =t0000¢ = 222z = 2tcostff
(—y,x,2) = (—sint,cost, t),7(t) = (—sint,cott, 1) 0 0 Os(t) = [0 |7(t)|dt, & =
()| 00000s(t) = Vsin®t +cos?t + 1 = V2, [, ¢ds = [ 2tcost -
V2dt = 2V2{[tsint]y — [ sintdt} = —2v/2 x [cot s]f = —4v/2.

DDD]&A.Ms_ijfﬁﬁ J7(sin?t +cos® t+t)dt = [T(1+1t)dt =
t+llp=n+T

oooooo C’,r—(acost,asint,bt)(ogtgQW)DDDDDD ¢ =
2?+:00000000 A= (2,y,2) 00000000000

00000 CcoOO000000O0O0g PE=0)000 PT =00
goooooboobon

00000 o000 CODOOODOODODODO

00000 A0D0OO0CODODOOODOO0OO0

1.4.2 000

00S000000000 7=#(u,v)0000 (u,0)0 u—v00000
00 DpO0O00D0SO00000000 ¢=¢(x(u,v),y(u,v),z(u,v)) =
Gu,0) 000000000 [ [, é(u,v)|E x Lldudv 000 SOOOO
000000000000/ [;¢dSO0000

00000 SOz = 2(z,y) 0000000000002 x 2] =

V@@W+@@2+L¢:¢@w¢uwnmmDDDDDD]&¢@W)%x




8\ dudv = [ [, (ﬁ(x,y,z(x,y))\/(%)z + (g—z)z + ldzdy 00 00O
000S000000000 A(u,v) = (a(z, y, 2),b(x,y, ),b(:cy, ))a;
z(u,v),y = y(uv)z-z(uv)DDDDfoS itdS = [ [, A (& x
‘%)dudvDDDSDDDDDDDDADDDDDDDD
000000 A=(0,02)0S:22+42+2*=1000000000
goo
7 =(10Fr—~L=)

0
0000S000000 7007 = (z,y,4/1 -2 -2 0000{ 5 :
o = (L0 F 7=

x y _ o2

S =, )00 0000 D = {(z, )2+
T = T = 9F o OF T

jil}DDDDfoSA-ndS:ffDA~n|$><a—y\dxdy:ffDA
OF o .
|jf ZZ{| I \dxdy—ffD ;X&)d:cdy:fszdxdy
—2ffD\/1—:I:2—y dxdy—SfO fo 1— 72 rdrd9—47r[ é(l 7“2)%]’;2[1):
4;DDDDDDDDDDDDDDDDDDD<

0000008 :7= (sinucosv,sinusinv,cosu),(0 <u< 7,0<v <
om0 D0D00D000 A= (22,42,0) 0000000000

(0 00Oz =sinucosv,y = sinusinv, z = cosu, 1 00 0A = (xz,y2,0) =
or

D000%ExE = (&

= (cosu cos v, cos usinv, — sin u)

cos u(sinwu cosv,sinusinv,0),0 00 8“8T . , )
50 = (—sinusinv,sinucoswv,0)
o000 ‘% X 8_2‘ = sinu(sinu coswv, SIHUSIHU ,cosu), A - (% X g—i) =
3 87“
sin® u cos v, DD oof [, AddS = [ [, A E)dudy = fo fo sin® u cos vdudvy =
5 <

T = SIn U Ccos v

00000000000 SO004 y=sinusine 00000x?4y*+2% =
Z = cosu

sinucos?v + sin®usin®v + cos?u = sin®u(cos’*v + sin®v) + cos?u =
sinffu+cos’u=100000000000 0O(0,0,0),00 100000

T = rsinucosv
O0000000000000] y=rsinusine 000000 P(z,y, 2)

Z =17rcosu
0 (r,u,v) 0000000000000 O0ODOO0OOOOOOOr000
ooobOpPOOOOODOODwdOPO zO00000000DO0O0DO
00000 PO0z—y0OO0O00O0O0O0OOO0O0DOO HOOOOOHO =



r>0
ggodoooooobobbbuooooo O<u<m OOOO
0<wv<2m

00000000 S;7 = (acosusinv,asinusinv,acosv)(0 < v <
T0<u<2n000000¢=(x+y*):00000000 4= (z,y,2)
goooooooooon

00000 SOO00000000ROD00DO0ODO es0OODODO

OO0000 o000 SODOO0DOODOOODOOO

00000 A00D0 SO00O000O000O00

0000 S;2042y+2:=200000000 A= (z+y,z—+y,—22)
00000000000

00000 SO0000000000 F=+«,y)0000000000
ooO00oo0O0oooon

00000 A0O00SOOOO0OOO0OODOO

D000 C;7 = (cost,sint,1),(0 < t < 27r)00000000 A =
(2z,—2—3,2y) 00000000000

00000 CcOO0DO00oOoDnDOoDA00000

00000 A0DO00CODODOOODOODOO
DDDDDDCDDDDDDDDDDDDSDDDDDDDffsrot(ff)-
ndSOO000O0O0O

1.5 UOogooon

gobobbbobbtboduooooobobbbbbboouoooooon
gobboboogobobbooogboboooobobuoooobo

00 9000S0000000VOD0O0SO000000000 A0
000000000 A00000 /[ [, divAdV = [ [,A-7idSO00
000

goobooo g:gradeDDDDDDDDDDDDDDDD

00 10 000000 f0000000000 Zoooogf [, Afdv =
[[,%ds.000f000000000Af=00000/ f,2dS=00
ooooQg

10



000000000000 000000000000000 ,K”fﬁh@&f+vyvﬁ‘
@) [ [ [, (gD f—fAgdV =
0000000000000000000000000/ [, (fa—g,)dedy =
[.(gdz + fdy) ) )
D000000000000000000/ fyrotA-idS = §, A-ids =
$,A.dr0000SO00000000CO SO0000000000
D0#000 SO000000O0O00O00000000000000 A
0 SO0000000000CO00000000000 SO000000
00 rtADDDDD000000D COOO0O0O00000 ADOOO
0000
000ooooog sS;r= (cosu,sinu,v), 0<u<%,0<0<1)00
0000000 A= (z,2,9)000000000000
00000 SO0000000VOODO0O00O00VOOOooon
00000 f,%-7dS=0000000000#/000 S000000
0000000

11



