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%y:R" >R, A:R—-R™"O000000,0000000000000000.
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gooobooooobg,bbgon

oooo,
00000000 (00000000)

d dg v

0. 6(0) = FLel0).00) - L0 + GHeO. 0 - FO (1)

00o00000o00oo0oUoOo0ooo0.0oUo,000,A(oOoO0O,

(), (1)) ~ (2(1), y(1))

oo00o0oooooooo, (M9 oo

000 (chain rule)

G9(0.3(0) = 520,00 - G0 + P e®uw) - o) 60

Jooooooooooooooo, g0 ooooooboooo,ooon
go,b0dggoboooooobod. oo og,bogoooon
0o,

Lottty = L) Do (81)
O000000000000000000000000O. ooo,®)oooooo
000 81) 000000000, (80)000000000,0000 gz(t),y®)
000,y(t) 00000000, g(z(t),s)00000000000000000,

< olarlt),78) = L (a(0) 78 (1)

O00000000000000000000000000. OoO0oo, (80) 0O
00000000 (81)) DoooooooO, () DDoDOoooooo,0o0oo
g(z(t),y(t)) 000, 2() 00000000, ¢@=,y(t)000000000000
ooooo,

9 (0) = L8010 - 0
000000000oo000oo0o0o0ooooooooOo. oooog, (80) O
0, =z(t),y(t) 00000 g(z,y) 0000000000000 O00000, 000
0oooooobooooooooooboooobooooooooooooogo
000oo0o0o0ooOo0oooO, (8 DooooooooUoooUooood
O (chainrule) 00 000000O.
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000,00,¢9:R?P—-R,A:R2-R2000000000000000000
002 gooo,

f=goh:R2 LR LR

00000000000000000000.0000,00000,00 ¢g000
0 (z,y) €R%, 00 AOO0O0 (s,t) eR2000, h(s,t) 000D,

h(S, t) = ((p(S, t)? w(sa t))

O000000000.000,0000 f(s,t) 0O

f(37t) = g(h(37t))
= g9(p(s,t),9(s,1)) (82)
gooooooooooo. oooa,ogo, 7f( )DDDDDDDDDDDDD
O,t00000o0oooo,0onooo f(s )D gooo,

0000000000000000000000000000000000000
00000, (79)000,0000 f(s,t)=g(h(s,t) 0000,

Oooooooo(@ooon)

O (s,6) = 9(h(s,1)) - 22 (s, 1) + L2 (h(s, 1) - 2L (s,0)

83
% (0.1) = D (h(s,0) - %(0.0) + Bk 0) - Bs,t)

O000000o0o0o0o0o0o0ooooooo. oo, ®3)oo,oooooooag,

8 a
(50 Hen) = (060 ks t>>)< By & 3)

@
@
—
Q)
G

00000000000000000000,(0)00000000000000
oooooo,

00000000 (oOo0oooooon)

(df)(s,6) = (d9)n(s,p) - (AR) (1)

00000000000 000000000000.
00000,000,9:R" >R A:RSR™O00,0000

goh:RlLRmiR”

oooo,peR OO0,

27

g:

R™ >R, A:R -R"O0O00000,0000000000000000.
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(@)

0000o00oo(ooooooooon)

(d(go h))p = (dg)h(p) ) (dh)p (84)

000000000000000000.00000000,00000,p=teR
ooo,

(dgon)) = (La(h(t) . (ol = (L)), (@)= (%))

000 10 100000000ODOOoOoOoOO,(78) 00 (84) DODOOOOOOO,
(84) O0,00000000O0O0OOOODOOUOOODODODOOOOOOOOODOO
gbobobobobobon.

00000o0oo (060 :120)

00,000000000000 Taylor0OOO0O0O000O000O000O000O
0D000000000000000000,00000000000000000
000.000,000000 f:R3-R3O0000,00 fO000000000
0 Jacobi0OOODDD0O0O0O0O0DD0OO (O00)00 Jg(po):R3 — R3O
0000000000000000000000000000000. 00,000
0000000000000000000000000000000000000,
000000000000000000000000000000.

00, f:RP—=R0O000000000,0000000 (X,Y,Z2)eR3000
000000, fle,y,2) = (X,Y,Z) 0000000 (2,y9,2) e RRO000000
O0000000000000. 000000000, 00 f0000,0000
00 RROODODOOOOD RROODDOOOOODOOOOOOOOOOO, OO,
(X,Y,Z2)eR30000, f(r,y,2)=(X,Y,Z) 0000000 (x,y9,2) 00000
0000000000 0000000.00000,00 f00000040, f710
00000,000000000000, f4X,Y,Z) 00000000000, 0
oooo,00

f(2,y,2) = (X(2,9,2),Y (2,9, 2), Z(,y, 2))

000000000000 (v,y,2) 0 (X,Y,2)000000,000000000
0000. 00000000000000000000000000000000
oooooo.

00, (76) 000, po = (a,b,c) e RR2O0000000000,00 f:R3—R3
U

X(z,y,2) A r—a
Y(z,y,2) | = | B | =Jso) | y—0 (85)
Z(x,y,z) C z—c

D000000000000.20000,(85) 0000000 JacobillO Jg(po)
000000000000000(00)00 Je(pe):R3 —-R300000O,00

®0oo0 ) f(p()) = (X(p()),Y(po),Z(po)) = (A,B,C) uooooo.
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O0O000oOoO0O0O0oDOoOoOoonboobOJacobill O Jf(po)DDDDD29DDD
gbopooobooobobobgoboooo. oo, obobobooboooon,
OJacobiDOOD0O0O detJg(po) D 0000000000 DO0O,D000000
gbobooboobboooobooan.

000,00,Jacobil 0 Je(po) DODOODOOOODOODOOOOO. OOO,

(85) 0O O,
a X-A
y|-1b|=Jp)*| Y-B (86)
z c 7 —C
oooo0o,00004d, (w,y,2) 0 (X,Y,Z) 000000,0000000

0000O00000. 0000000,00000000000000, (85) 00
(86) 10 0ODODDDOOODO,00 po €eRPODOOON,00000 (x,y,2)
0 (X,Y,Z)00OOOOO,0000000000000000000000. 0
000,0000000000000000000000,00 poeR300000,
0000000 fO000000000CO0O00OCOOO00O0COCOO00OC0OO0O0.

gobo,boboboboboobobbobbobobobobo,00boobon
g, gggbboboooobbbuooboboooob,oobboooobooog,
gbooobobooboobbooboobboobooobog.

(0) 000000000000000000(070 :40)

00,600 (0)00,(0)0000, f:R*"-RO00000000000O0O
0,0000000000000000000,00 p= (21,---,%,) €R"® O,
R O000000,R"0000000000 MOOOOOODOOOOOOOOOO,
00 f(z1,---,z,) 000000000000000,00000000000
00000000000 0000000000000.

oDoo,o00,
flz,y) =y

0000000000000000 f:R2 -ROOOOOOO. OOOO, O

p=(z,y) €R20 R20000000000000,y00000000000

oooooo,00 fOoO0000O0O00O0OO0O0OOOODOOOD. O0O,00 fO
goobooobooooobo,

of _
oL —
of _
U —1%0
0000000000000,00 f0000000000000000000.

oo,
M ={(z,y) eR*|2® +y* =1}

®gpo0o,0000000000000.
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o000 p=(x,y) €eR20 RZO0OODO0ODO0O0O0OOODO, 000 M
00000000000,y 000000000000 100000000000
000,00 f00000N=(0,1)0000,000 10000000000
ooo.

0D0000,0000 f00000000000O00,0 p= (z,y) € R?20 R?
00000000D0000000D0000,0000,R200000 MOODOO
0000000000000000000000,00000000000000
0000. 0000000,

fRZSR

000000ooooooooooooooooo,
f:M—R

gooboobboooM Oboboobooboobooboobobooboobooo
goo.

ubboboboobboobbobboobooboobooboobobo,Lbon
ooooMOO0O0OO0ODOOODOOODO,000000 fOOOODOOODO
gobobooooobobobo. oo, obobg,bobobobobooo, o
OO0 MOODOODOOO eeROODOO,

(z,y) = (cos@,sinf) € M

00000o0oo0ooooooooooO0. 000,00 f(z,y)=yOOODOOO
eoooOoO0OoDoOooooon,

h(6) = f(cosf,sinf) = sin @

O0o00000ooooooooooon.Bt

oooo,000,00 peMODOODO MOOOODOODO,0D00000 fOO
0000000000000 0, 000000 RO ROODDODOODO,O0O0DO
goooooodob phO00D0ODODOOODOODODDODODOODObOOODOD
gooooooo,moooo0obooM O0bob0 fO00O0ODODODO,OR
oood ph00000000O0O0OOO0OOOOOO0ODOO0ODOO.ODDO0O,DOD00 M
oogd,

2?4yt =1

0D000O0oo0oo, (»y) 0 RRO0D0OD0D00O0O0OOD0O0ODO* 00000, 0
0000 0 ROOODOODODOOOODOOOOODOOOOOOOO. 00000,

¥gpoOoD00D,0D00000000000000,00000000000000000000D00
0000000000 (manifold) 00000,000000000000000,M 0000000000
gooooooo.

3'00D0,00 R(O)D,00000 FeRODOO, 00000 ¢00OOODOO (cosh,sing) € M O
00000 f000D0O0O0O0O0DOOO.

20000,-y000000000000000000O0O.
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00 A()ODOD,0000000000DOO0DOO0ODOODOOO,00000000
gbood,0b0goboobogobobobobobobobon.

ooooooo,RPO00000 McCcRPOODOODODOOOO,00000000
MOOOODOODODO,000000000000000000000O0DOO,00
goooooooon
f:M—R

gboobooooooooboooboboboooboo.bobob,bob,@moooboon
o0oM O0OOO0oooooo, 0oboobooboboboboboboobboooDoo
gboboobooobooboo,bbobboboboobo,boobogoboobo
gooooo.

0000000 (070 :50,60)

00, (0)0000,R" 000000 McR*"000000000,00000
O0O0OMO00000000,00000000000000000000000
0,000000000000

f:M >R

uboobooobooooooboobooobobooooboob. booobooboooobo
goooooo,moobobooM DOobobobooogo,0b0gboobUoboob
gbbooboboobuoobboobuobobobobooboooboobg.

0ooo,00,R?00,
g:R> =R

0000000000000000000,

My = {(z,y) € R?| g(z,y) =0 }
00000000 ¢g(r,y) DOOO0ODOODOODOO. OO0,

g(z,y) =z —y
0000,0000000,
My ={(z,y) eR?*| z =y }
0000000000000000,
glz,y) =z* +y* -1

0000,0000000,

My ={(z,y) eR*| 2® +¢* =1}

ooooooooooo. oooo,0o0oo00o0o0000 Mg O,000000
gboobooboobobobobooobobbobobooboo,moooobobo
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M, 000000000,000000000000000000000000A0
goooooooooooooooogo.

00,(0)000000000O0O00000000OoOoO, 0000000000
U, dggbbgooobobuooobbooobboboooobuooobbooonon
gbooobobobooobobooobobg,boboboobbobooboon
gbobobobooboob.oooog,

g(x,y) =0

gboboboboboboboboboboo
gooboobooboobooboobooobo

My = {(z,y) € R?| g(z,y) =0}

0OR2000000000000000O0000O0000O000000000, 00
ooooo0,00 g(z,y) O g(z,y) O 100 Taylor 00O g(z,y) DODODODO,

g(z,y) =0

gboboobooobooboooboobooobooboon
goooooooooooooooogoog

My = {(z,y) € R?| g(z,y) =0}

ooo00,000000000000000M,; 0000000000,00000
ooooooodoM, O000000O0O0O0O0O0O0O0O00O0O0O0O0O0O00000
goo.

000,00,pp=(a,b)e M, 000,00 po=(a,b) eRZODOOO0O00O g(a,y)
0000 TaylorOQOOGQ4,

0 po=(a,b) eR20000000 g(x,y) 0000 Taylor00O0

i) = GHa D)~ )+ G by b (57)

00000000002 000,00 p=(z,y) € RZ2 00 po = (a,b) € R?
00000000, 00 g(e,y) 0, 00000000000 §(x,y) DODDODO
0000000000000,00 p=(x,y) €eR200 p=(a,b) ecR2000
0000000 g(x,y) 00000 M, 0,00 g(z,y) 00000 My OO
00000000000000000000000000000000. 0000,
O000000M, 0,0 po=(a,b) e M, 0000,00 My OO po 000

$B000, po=(a,b) 000 po=(a,b) e M, 000000000000, g(a,d)=0000, (87) 00
0000000 00000000000000000.
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gbooooboobboooboooboobboobbooboooboooDoobo
gooogo.

000,000,000, %4(ab)#000000000000000000000,

Joooooooooooogooon

 Fla,b)

52(a,b)

gz, y) =0 <= y= (r—a)+b (88)

000000,0y0000000000000000000.000,00 §(z,y)
00000 M; 000 PeM,; 0O,

ooo,
P = (z,¢(x)) € M,

oo0o0ooooooooooooodo. oo0oo,00 M;0000,
Roz «— P=(z,0(x)) € M,

000000, 000000000,000000,y000000000000
000D00000000.000,00 g(z,y) 00000 M, 0,0 py=(a,b) O
00 M;000000000000000000000000,0000000M,
0000,00 ppe M, 00000,02000000000,000000,y0
00000000000000000000000000000000000.

0000000,0000000000000000000000000000,
00000000 po = (a,b) € R2 0,

ga,b) =0, 2 (a,b) £ 0
Oy

00000000000,z=e00000000000 o(x)00000,00
g(x,y) 00000 M, OO0 PEM, 0,0 po 0000,

P = (z,p(x)) € M,

00000000000000000.00,00000,00000000000
0000.00,00 g(z,y) 0,0 po=(a,b) eR200O0,

o) = GHa b~ )+ 5By -

D00000000000000000, g(z,y)=000000, (§4(a,b)#00
oooooooo,)



gooooo,b0o0o0b yOoooobooobooooboboo. boboobog,
Og(xz,y)=000000,00000 yOOOOOOOODODOO,(ODOO,D00
0000000000000 000000000000000, ) O (a,b) € R?
O000,00000 yOOUOD y=¢(z) JOODOODODOOOODOOOOOO
gboboboboobobooboboobon.

DDD,g—Z(a,b)#ODDDDDDDD,DDDDDDD,%(a,b)#ODDDDD,
00 po = (a,b) € R2 0,

g(a,b) =0, @(a, b) #0
oz

00000000000,y =5b00000000000 «(y)00000,00
g(x,y) 00000 M, OO0 PeM, 0,0 po 0000,

P = (¢¥(y),y) € M,

00000000000000. 00000 g(x,y)=000000,00000 o
00000000000, (000,0000000000000000000000
00000000, )0 (a,b) €eR20000,00000 0000 & =(y)
0000000000000000000000. 0000000, g(z,y)=000
000,y=¢(z),0000,z=¢(y) 00000000000000000000O
000,00 o(),¢(y) 0000, (g(z,y)=000000000000)0000
0ooooooo.

00000000000000,000,

g(z, p(x)) = 0, (89)
000000000,(89)00000,20000000000000000.00
00,(0)0000000000000, (89 00000,2z00000000,

(o p(a) + G p(e) o a) =0 (90)

goboooooooooon,

000 () 000

O0000oooooo.ooo, () oooooooooooo,

2 2
— @ el@) + 25 o pl)) - ¢ (o)
2
gyg(x’ o) { (@)} + g@g/(% (@) - ¢"(2)

0000000000000,00,0000000, ¢'(x), ¢"(z),--- 00000
0000000000000.

0

+
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(O0) Lagrange D 0O OOO0OOOO(O70 :80)

00,R20000000 f,¢:R?2—-RO0O0OOODOD0ODOO,0 (x,y) € R?
0,00 g(z,y) 00000

Mg = {(way) €R2|g(xay) :0}

0000000000000,00 f(r,y) 00000000000000000
OD0. 0000, po = (a,b) € M, 000,000, §¥(a,b) #00000000,
(0)0000000000000,2=¢00000000000 ¢(z)00000,
000D0000M,000 PeM, 0,0 pp0000,

P = (a;,gp(x)) € Mg

00000000D00000.0000,0 po0000,M,0000,00000
¢ 000000000000000000000. 000,0000000 200
00,M,0000000000000,0 p=(z,y) €ER20 M, 000000
00000000000 po = (a,b) € M, 00000000, f(e,y) 000D
og,

h(z) = f(z, ¢(z)) (92)

0000000000000000000.00000,000 h(x) 000000
0000000,0¢g(x,y) =000000000000000 f(z,y) 00 po O
0000000000000000000000000.

0000,(0)00000000,000 o) 0000, g(z,e(@)=00000
oooooooooon,
 F o)
% (2, p(x))

0000000000000, (92)0,(93)000,00 A(z)0000,

¢ (x) = (93)

(@) = G gl@) + G (o p(o) - )
TS TN 1 Cat Co)
i r510) ~ ot B2

0000000000000.000,00 A(x)0000000000, g(z,y)=0
0 WE=00000000000,

9g
of _of LY
ox (ZB, y) dy (.flf, y) %(Ivy) (94)
g(w,y) =0

0000000000000000000000.0000,(94) 00000000
0000000,00 f(e,y) 00000000000000,0 $4(2,y) #00
00000000000000000000000000000000.
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000000000,00 flr,y) 00000000000000, %(x,y) # 0
0000000000000000000,000
af of oa(@y)

@(xvy) - @(x,y) ’ %(%y) =0 (95)

g(m,y) =0

000000000000000000000O0. 00000,0000000 M,
0000000000000, (94) 0, (95) 000000000000000O,
00 f(z,y) 0000000000000000000O0OOOOO0.

0000000000000000,00000000000000000000
00000000000000000000000.000,0000000000
000000000000000000000000,0000000000000
00000, Lagrange 0000000000000

0ooo,00,(94) 000000000 O,

ubbooboobbooobooboo

% (z,y)
oy \nY
A—Q%x) (96)
ay 7y
O000000000. 000, (94) 00,
oodoooooooao
%(fb,y>_)\%($,y):0

g(w,y) =0

000000000000000000000.3 0000,00000 (97) 00
000,z 0 yO0O0O0OO0OO0OO0OOOOOOOOOOOOOOOOO0. 000
00,00000 (95) 00000,000000000000,0000 (97) O
gboooogoobooboboooboobobooooooboo,gb,boboboooboon
gboobooooo.

DDDDA%@AA¢0J]DD£%@4D¢ODDDDDDDDDDDDDDD
0000000000000, (97)000000000000000,00 f(z,y)
00000000000000000000000000000000000. O
00, 0000000000000,

F('Zaya )‘) = f($ay) - )‘g(l'ay)

#0000, Y(z,y) = Y(z,y) =00000 p=(z,y) € M, 00000
ooo

__ 90
. ) Oz — 9y
gpQo, (97) 00DOO 00O, (96) 0000 A0DDDDDDDDOO0OOO.
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00000 F:R} —>ROODO0O000O,O00 F(z,y,A) 000O0000,0000,

o8 _ ol
X X X

lezﬂ(x ) = A% (2, y)
Dy oy L Y ay\T Y

9L = —g(z,y)

ooooooooooooo, 97 oooooooo,

(97) 000000
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or Oy O\

0

gobboooobobooooobbuoooobboooobboo. boooag,
0g(z,y)=0 000000000, 00 f(z,y) 0000000 000O0OO
ooooO, 000000000 DO0O0O0OO0DOO0O0O, D000 ODbOoOoOoooOO
glz,y) DO ADDODOOO,

F(:Bay’)‘) = f(ma y) - )\g(:z:, y)

ooooo0o0ooooooo,0o0d F(e,y,A\) O0ODDO (0000000 )000
000000000000000000000.0000000000000000
000000 Lagrange 0 000000000036

e(0),(0)0D00000D0
00,(0)0000000000000,R" 000000000 ¢:R*" R, (i=
1,2,---,m)000,0000000000000000000000

M, = {($1,$2,"' 7~Tn) ER”|9¢(1‘1,3}‘2,"' 7xn) :07 (Z: 172>"' ,’I?’L)}

0D0000000000000. 0000,00 00000000000 ¢g:R* —
R" 000,00 ¢00000000000000C00C00O00. 000000000
000000000000000,000,0000000000000000000,
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0000000, M,0000,0000000000000000000000000
0,000000000000000000000. 0000000000000000
00000000,00,00000000000000000000000000000
00000.000,00000000000,00000000000000000, 0
0,0000000000000000000000000000.

dQpoUODUO0DUO000,0000000000D00000DO0Od.
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04000 2: Taylor OO0 O0OOOOO0ODOOOOOOODOO
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gooooooon
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gs00b02:000000000
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50001 0000000000
:o0oobooooooooooooooooobogoo
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