o000 100 #80

24 0OO000O0OO0ODO

obobooboobooobo11o0ooooooooboobob0obob0o 10bobooobooobooon
gboooobooo

oo 2.11

()9 9) = e F) - gw9) + S) - gla,y)

a% (f (. p)g(x,y)) = a%ﬂx,y) g(ay) + flay) - a%gmy)

00 212 z=z(u),u=u(z,y) DOOOOO0OO

0z  dz Ou
dx  du Oz
0z  dz Ou
Oy du Oy

00 2.13 z = z(z,y),z = 2(s,t),y = y(s,t) OO0 OO ODDOO000O000O00 z(x(s,t),y(s,t) 0 s
000000000000 2(a(s,t),y(s,¢)0 t000000000000000000

0z 0z Ox 0z Oy
D5 Oz 0s Oy 0s
0z 0z Oz 0z Oy
ot oz ot Oy ot

o000 26 002110000

oogoo *2.7 oo 2120000

ooog *2.8 o0 2130000

o
ou 0s o2
x % ds S x %
- oy
du a5 Oz
U ————> 2 Os o z
y % ' y %
dy dy y
ot

o0 21200000 21300000000000000000000000000000OAO
gooboobooD 20 sOO00OD00O00s0O0 z200000000000000000000O
gbobooobooooboobooboooooooobooobooobooboboobobooooaon
oo

31



z=z(z,y) =sin (z%y?)log (2* +¢*) 000000000000 0O0D0O0O00000O0O
zp = (sin (2°y?) log (2° +¢%)),
= (sin (%)) log (2° + ) + sin (z%y?) (log (2° +¢°))
0000u=2%?0000 u, =22y> 000
(sin (297)), = - sinu - ug = 2y cos (a757)

O000u=2%++430000 u,=322000

3z

d
(log (x3 +y3))z = %logu Uy = W

ooooooo

2 (12,2
2z = 2xy” cos (z°y?) log (2 + %) + M

x3 + 3

goonb 29 0O00DbOUOoOooooobOood
r—y
3 z=—2"Y 4) 2= /22 1 42
®) 2= 5t @) =P Ty
(5) eax’+by* (6) z = x arctan —
Yy
(7) 2 = zysin(z® + y?) (8) 2 = 2?y? log(a® + )
2% — g2

(9) z = zyarcsin (10) z = a®yYa¥y®

x2+y2
00 z=f(z,y) 0000 £, f,000000000000000000000000f,0 =
ooooooo (f,),000y0000000 (f,), 00000

fm:a facy

oooooo f,000000000000000000 2000000 (200000)0000

2
%DDDDDDDDD%D z00000000 a(aZ>DD 0 gbooooo &

ox ox Ox \ Ox Ox? Oz
0 0z 0%z 0z 0 0z
Oyo0ooooogg —(— |00 —oogo—10d goooooog —( —

Y dy (8x> Oyox Oy v Ox (5‘y>

0?2 0 0 0 02
00 —2 poo0ZX gyoooooooo — () oo 22 gooosoooooooo
Oz 0y Oy Oy \ Oy Oy?

0000000000
z=f(z,y) 0 20000000 4000

Rxxs Rxzy,  Ryxy  Ryy
o00oooooooooooa

0%z 0%z 0%z 0%z 0%z 0%z

Oxdx  0x2’ Oydx’  Oxdy’ Oydy - Oy?

32



DDDDZZf(.’I?,y)D3DDDDDDD8DDD
Zyxxxy, Rxrys Royz, Royys  Ayxzy,  Ayxys  Ayyrs  fyyy
goooooOooooooooo

03z 03z 03z 03z 03z 03z 03z 03z
0x3’  Oydx?’ Oxdydx’  Oy20x’ 0Ox20y’ Oydxrdy’  Oxdy?’  Oyd

0ooo
fy0 f00D00 2000000 y0OOO0O0O0OO0D0000Y,0 f0000y000000
0000000000000 200000000000000000000000000000
0000000000 (260)0000000

0000 2.10 00000000 2,2 000 2e, Zes 21, 26 0000 0
(1) z = sinwcosy,r = 5% — 12,y = 2st
(2) z =sin(2? +y?), v = s+ t,y = st

s

t
(3) z =sin(z + 2y),z = U=

gboooobooooboobooooboboooboobooooboboooon

00 214 2000000 z==x(s,t),y=y(s,t) 000

oxr Ox
D(z,y) _ ? ?
D(s,1) A

ds Ot
ggbooboboboobooboobooboobobooboon

o(e,y) D(a.y)
os.t) 1 (D(m) )

0000000000 (000000)000000oo0oo0oUo0O 21300000000
gogobgoooooo

00 2152000000 z=2(u,v), y=y(u,v) 0 u=u(s,t),v=uv(s,t) 00O

D(z,y) _ D(z,y) D(u,v)

D(s,t)  D(u,v) D(s,t)

gpoooog
gboooobooon

gooog

ggbg 211 00 2130000 2150000

D(x
o000 2.12 00000
D(u



(1) z =02y = u? (2) x = u? — 0%y = 2uv

(3) x = ucosv,y = usinwv (4) z =u,y =u+v

0z 0z 0%z 0%z 0%z

good 213 0doooodld —, — agoood
ds’ Ot 9s27 ot2’ 9sot

W z=z+y’s=x+yt=uay (2) z=x+y,s =2 +y° t = 2%y?

B)z=a+ys=a>+y*t=uay 4) z=a+y,s=a>—y*t="2wy

(5) z=wy,s=x,t=x+y (6) z=xy,s = xcosy,t = rsiny
D

0000 214 z=rcosf,y=rsind 000 200000000) 000000 (%y)[l[l
D(r,0)

0
nooooo 2%Y 000000 = fr,y00ODOOOO

a(r,0)

W (22 4 () 2 (02) (Lo
ox oy )\ or r 00

@) 822+82z_622+i%+i822
ox2  oy?  Or? r Or  r2 062

oooo 2.15
(1) x =ucosa —vsina, y =usina+vcosa (¢« 000) 00000000
(1) 23+ 25 =2 + 25
(2) 2oz + 2yy = Zuu + Zov
2Qz+y=e“t x—y=¢c*"" 000 szzyyzeﬂu(zuufzw)DDDDDDDDDDD
B)zt+y=u,y=uw 000 2245 + Y2Zay + 20 = U2yy — V2w + 2, 00000000

25 30000000

gbg200000000000000000003000000000002000000¢0
gbooooboobooooboooooon

00 2.16 00 y= f(xy,29,23) O (x1,22,23) = (a1,a2,a3) 0 2, 00000000000

lim flar + h,az,a3) — f(ai,az,as3)
h—0 h

obobo0ooboodb0z,xs 000000 O0O0ODOOOOODO

r,x2 00 23 000000000 0ODOO0OOOODOOOODOODOODOODOOODO 100
0000000000000 000000000 =, 0000 (000 20,2s0000)0000
Ub0d0x, 000000000

of Ay
8:1:1 81‘1

fw1 Zajl

goooog

Joboboooooboobooobooboooboobobooboooboobooooon

34



00 217 y = f(z1,22,23) 00 (a1,a2,a3) 0000000000000 (ay,a9,a3) 00000

oo0o0o
5(h17h27h3) =
0 0 0
flar + hi, a2 + ha, a3 + h3) — f(a1,az2,a3) — 87;(@1,(127(13)% - 6752(@17612@3)}12 - Ti(al,az,%)hs
Vhi+ hE+h3

[II:IDDf(xl,xg,x3) 0 (al,ag,ag) gooooooo

i hi,ho,hs) =0
(hl,hz,higgw,omg( 1 ha, )

Ooo00oooooo
go00oo00ooo 200000000000000
00 2.18 y = f(x1,22,23), 1 = x1(t), 2 = x2(t), x3 = x3(t) OO O

@_ 0z dx n 0z dxo n 0z dxs
dt — Ox; dt Oxo dt Oxs dt

oo 21930000 3000 Tr1 = l'l(tl,tg,tg), To = xz(tl,tg,tg), I3 = Ig(tl,tz,tg) ooad

81‘1 81‘1 81‘1
ot1 Oty Ots

D(x1,w2,23) Ory Oxa  Oxo
D(t1,ta,t3) ot ot ot
(b1, 82, %) 333%3 333?3 333?;’3

ot1 Oty 0Ots

00000 (00)00o00ooOooUooooOoooooo

8(1'17.'1;2,253) _d (D($17.'I:2,$3)>
DT PS) et [ 22T
O(t1,t2,13) D(ty,t2,t3)

oooobooooboaoobo

00 2.20 3000000 z1 = x1(u1, ua, us), x2 = xo(ug, uz,us), rs = x3(u1, us,us) O
uy = uy(t1,to,t3), ug = ua(ty, to,t3), uz = us(ty,to,t3) OO0

D(x17x27x3) o D x17$27x3) D(u17u27u3)

D(ty,t2,t3) D(uy,u2,ug) D(ty,ta,t3)

gbggbooboobboaoboan

D(ulau27u2) _ (D(.’E17$271'3)>
D(z1, w2, 23) D(u1,u,us)

ooogd

oob0g 2,16 000OO0O0OO0OOOOOOOOO

(1) w = flz,y,2) = 2y (2) w = ryzsine? + 47 + =)

(3) ety 2t (4) 2%y3log(z? + y° + 2%)

35



D D
0ooo 217 oooog 2@%2) gg D) pgpgg
D(u, v, w) D(z,y,2)
(1) z=v%y=w?2z=1u? (2) 2 = u? —v? +w? Yy = 2uv, z = 2uw
(3) x =ucosv,y =usinv,z =u+w D zrz=uy=u+v,z=u+v+w

ow Ow Ow 0w 0w 0w Pw
Os’ Ot Ou’ 0s2’ Ot2 7 du?’ 9sot
Mw=2*4+y*+22+y+z=s2y+tyz+zex=tayz=u

o000 2.18 0OO0OO0OO0O0O0OO goooo

Qw=az+y+z22+y2+22=s2yz=t,ay+yz+zr=u

0000 219 z=rsinfcosp, y =rsinfsing, z=rcosd 000 (300000000)00
0O w=f(z,y,2) 00000000

8(1‘,y,2)
(Hooooo 7@(7",9,90) gooooa
o () (Y (3~ (2 () ()
Ox Oy 0z or r 00 rsinf Oy
g P, Pw e Pw 2w 1 8<sm93w> 1 0w
Ox? Oy 022 or2  r Or  r?sinf 90 a0 r2gin20 Op

36



