
MiB -q(,,,
au

, . . .) l& ait(u,v, . . . hl%q%v,  . - .)
bU
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x = x(u,v)  , Y  =  Y(U,V). , Z’ = z(u,v) . . . . . (5.2.1)
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2 (u,v> =  x(u,v)i)+  y(u,v>?  +  z(u,v>i:

2. Jacobains ;O
,

MA  4 3 4



t
IgalatP
singuilar
point

Sin&r
winI

2 2 8 MA 4 3 4



"
0

U
0

ZLI 52.2
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9iifGlst  5.2.2 it =  (u+v)T +  (u-v,f  +(L?+  v2)T

.
. . x  = u + v . . . . . . . . . . (1)

Y = u - v  ,........  ( 2 )

(1)+(z),  x+y = 2u . . . . . . (3)

(l)-(2), x-y = 2v . . . . . ( 4 )

(3)2 , 4u2 = x2+2xy+y2  . . . .:.  (5)

H2 ’ 4v2 = x2-2xy+y2 . . . . . . (6)

(5)+  (6) 9 4(u*+  v2) = 2x2 + 2y2

2 2u+v = 1(x2 + Y2>
7

5,d 5.2.3
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$ &?I~I!~~&I~  w”~n’IlU~?ll~BJ  (Continuous partial derivative)

vp  7 &m”u ?
u

= i’+T+2&

ii’ = ? .- 7 + 2vk
”

7 ?, 3 T!

xx-2 = 1 1 2 u
u v

I -I 2v

= ?+(2v  +  2u) - 3(2v  - 2u) +  Q - 2 )

Ir;,>C xv1  = I-4v2 +  8uv  +  4u2+ 4v2 - 8uv  + 4~~~  + 4

= @--x-z

MA 434 2 3 1



11~: ‘ii  ijayw”lds”eiauw(n  =-j $46~

~f&=q”~~‘sln?l  A bEh.ids”~ UL! ttb&%b

(0 = f?7n, n = O,l, . ..)

lu$oJDlfl

I& = -sin 8‘sin0? + cos 6 sin 0T

2 =
0

cos 8 cos 0? + sin B cos 0j+ - sin Off

?;
-;r
3 T;

$X2
0

= -+.inBsin0 co&sin0 0

cos%cos0 sin8cos0 -sin0  ~

?(-(--co6 6 sin20) - ?(sinb sin20) +

r;)(-sin2t7  sin 0 cos 0 - cos'b sin 0 cos 0)

-co6 6 sin207 - sin 6 sin207 - sin 0 cos 02

cos'@ sin40  + sin28  sin40  + Sin20  CoS'0

sin40  + sin20  cos20

sin20  (sin20 + ~06~0)

lsin 01 = 0 do 0 = + Tn, n = O,l, . . .
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Qi%lfki-i  6.2.4 WLLRWJjl  fi = asin 0 cos 6T'+  bsin 0 sin ST

-& c CDS 02 bTlU$/a,b,c  > 0 , - COL@LC~,

0 L 0 L 77 l~u~~llwu~~~~llelsl~~~~s"~~~~~~

2 w?hlMS~~d (ellipsoid)

kinufl1s& 4,+ yf + 2 = 1

a b* c2

&yJ 5.24

-4 0
ami LiklJillfI x2 + r' + z* = sin20  cos*6 + sin20  sin*@+ cos*0

z i? b* 2

= sin20  (cos*@  + sin*@) + cos*0

= sin20  + cos*0

= 1

X

11w: 2 =
8

iasin 0 sin sy'+ bsin 0 cos 67

2 =
0

aces 0 cos 81 + bcos 0 sin 07 - csin 02
c

2 +
3 -ii

i;,x-i;  =
0 -asin0sin@ bsin0cosb 0

1

i a cos0cosB b cosQsin8 -c sin0
1

= T(-bc sin20 COSB) - l(ac  sin20  sing) +

z(-ab  sin0 cos0 sin20  - ab sin0 COS~  cos2@)

= -bc sin20cos  61 - ac sin20  sin 67 -

ab sin0 cosl(sin*w+  cos*@)iC'

= sin 0 (-bc sin 0 cos 62 - ac sin 0 sin s-f-ab co90 2)

MA 434
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1 $,xitOl  = 1 sin 0lCb*c*sin*pl cos*@ + a2c2sin20  sin*6 + a*b*
2 112

cos 1

= 1 sin 01[c2sin20  (b*cos*@+  a*sin*e?  + a*h*cos*@]  "*

Iii 0 L a L b L c Lto"a

1 q+gO 1 1 I sir‘ 0 I [ a*sin*@ (a2vos20  + a*sin*8)  + a4cos20 1
l/2

= lsin 0 I [a4sin20  + a4cos20]1/2

= /sin 0 I 6,4( sin20 + cos*fj]l/*

= 1 sin 01 a2 f 0

x2 + Y2 + z* = 1
2 7 2

GlalJ

OsanuLoo~  mm3  x = aces u cos v

Y = bcos u sin v

x = p cos 0, y = psin  6, z = 0
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x = acosBcos0,  y - aces Wsin 0, 2 = asin @-...(5.*.3)

&I t = a co8 6 co6 0‘i'+ aces B sin Ij?+ asin 6i? '

it =
6

-asin  B co6 07 - a sin B sin 0f+ a COs Sk

1 =0 -aces  B sin 0?+ a cos 6 COS 0f

MA 434 2 3 5



i$X~it,  =

E

i’ T 2

- a  sin6  cos0 -ash@  sin0 a cos@

- a  COSB  s i n 0 a COSB  cos0 0

i’(-a*cos*f3  COB  0) - j+(-a2cos26  sin0)

+2(-a’sin  6 cos W cos20 - a*sin  B co6 8 sin20)

. .

= -a*cos*6 cos0i’+  a*cos*Bsin  07 - a*sin  6 c o s  r3ic

~parallels  of S)

Y
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0’ x = f Cd, 2 = g (t), a  < t  < b  L&A  r8d&drn~m.&1  cm

IUXUIIJ x2  tm: f > 0 Lb& osu-wl~~, ‘

a  =  f ( t ) c o s  63 +  f(t)sin  @j  +  g(t)g, -0oL @-  LoO

LlR”, tt
3

= 2

n”J7&  it = f(t) [ cos 82 + sin C&J  + g(t)iZ

= f(t)cos 07 + f(t)sin  0?+ g(t)2  . . . ..(5.2.4)

2t = f’cos Vi’+  f ’ s i n  6j+  +  g’l?

ix8 = -fsin  8j: + f cos t37

T’ -;)I T

$3,  it, = f’cos@ f ’ s i n b g’

- f  sin6 f COSfJ  0

= i)(-g’fcos  (3)  - j+(g’fsin  (9)  + i?(f’fcos*B  + f’fsin*B)

= -g’fcos &i - g ’ f s i n  $+ f’fit

1 “&I = &q-Fcos26  +  (g’)*f2sin2W  +  (f’f) 2

= f&7L-F7#  0
‘1
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5. The oatenoid $$d 5.2.7

r = a cash (z/a)

2 3 8 m 4 3 4



I

x = a co$h -u c o s  v
a

Y = a cotih z s i n  v

z = u

6. !I% paaudosphere  flld  5.2.8

:‘-I 5.2.8

x = a sin u co6 c

Y = a sin u sin.v

z = a(cos u + In tan u>
2
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~&fln~i~  (nonsingular) %i&l  yu.lsn~  (regular points)
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