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U8wSdl  b2 ’ 0 d&i 0 < 11x  - cl * d2 UA;

jj g(Y)  - gkl - DgW  Cx - cdl -z & II x - CH

r?Jon 6 = min C6 1' 9

f7-l 0 < ix - cl]  < 6

diu 0 * yx - cl  < 6 < $

UAZ 0 < Ix - cl < 6 6 Is2

%ntan  Ilh(x)  - h(c) -[aDfk)(x  - c) f BDg(c) (x - c,]  1

= II (af  + Bg)  Ix)  - laf  + 6s)  (c) - UDfW  (x - c)

- l3DgCc)  (x - c) 1

= II (aftx) - af(c) - uDf(c) (x - c))  f (8gtx)

- &7(c) - fmg  (cl (x - c.NIl
4 llaf(x)  - afk)  - aDf(c)(x  - c) 1 + ISg(x) - Bg(c)

- BDgkl  (x - cl /I

= Ial 11 f(x)  - f(c)  - DfW (x - c)II  + ISI (( g(x)  - g(c)

W(c)  (x - cl 1

< lal+llx - 4l + 14  *lb - cl

m g ix - cl1 + 5 Ix - c/j

- f ix - cl/ I

LWTW  ;7 aDfCc1 + BDg(c) r&4~rhtff~r&uq~n  R?JLT4  Rm

#ldiusaln'& h $h~scQ(qn  c URZ

Dh(cl = aDf(c) +‘BDg(c)

















1 3 0

timfh  4.4 n'munl~ f : R2 + R2 LLAZ  9 : R2 -+  R3

cw1’W2,W31  c R3 UAI:

wl = 41 Ix,  a,)

w2  = 92  (x, ‘X2)

w3 = cl3  (x, ,x2)

URIS
x1 = fl (tl  A*)

x2 = f2 (tl’t2)

aw3  aw,  aw,

at,‘at’at
LA::

2 2

awl 2 awl  ax.1
at=&-----

3
a, at.i=l i 3 b

aw,2  2 aw2 ax.

at==
1

j i-1 TX; atj

aw3
2 ax.

umr - = izl ig s$a t
j

aw3
3q



1 3 1

5

-x1\w

t2
A-/

x2

aw =aw ax1 aw ax2

at2
ax, at, + -ax,  a t ,

u = ysinx

X
v =e

LWT’W&l aw
z

saw&+~2f
au ax av ax

URZ

= (v2+ Zu)(y  cosx)

= y(v2+  2u)cos x +

2 = aw jg + 2~ z
ay Ti  ay av  ay

+ (2uv + 0) (eX)

2uv ex

= (v2+ 2u) (sin

= (v2+ 2u) sin

4.2 rqw~~~m~~  tiean value theorem)

x) + (2uv + 0) (0).

X
8



1 3 2

f(b)  - f(a)  = Df(c) (b - a)

7; J, : R -+ R" Q.nulmu

$(t)  = (1 - t)a + tb

= a + t(b - a)

bdiu IL(O)  = a

Q(l) = b











1 3 7

dullosa-i& a2f(o,o)  z &CO,O) l
aiGi axay

2
a~~xo'Yo)  =

2
&&,YJ

R$9; 1; Gk(t) = f(xo+  t, yo+ kl - f(Xo+  t, Y,)

Gk(h) - Gk(Ol
k

UAY?

Gk  (W - Gk(0)

h
= G;(E;)

G;(t) = ~(~~+t),y~+k)~~(x,+t)  - ~(~~+t,y,)~~(x,+t)

= E (xJ-t,yo+k) - ~(xo+t#Y,)

af
1,Wtlaak4  ay (x0+  h,yJ - $ (XorY,)
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lim [fCxo+h, yo+k) - f(xo+h,  y,,]-[f(xotyo+k)  - f(x,yo)]

= k-+0 k

EUd - Eg)
k

= E'&) &MT?J bl < I'd

LWTI  I& E'(s) =
a2f
a=

(x0+  i; ,yo+ s) at(Y,+  .s)

2
= as (x0+  i; ,yo+ 5)

LWTI  Z!i!&J $ (x0+ h,yo) - -g (Xo,Y,)

= lim
k-+0

h Gk6)
k I ICI < bd

= lim
lC+O

(x0+ ii,yo+  Jd- 2 (x0+ i-d ,y,)]

k

* lim h [E(k)  - E(O)]
k-+0 k
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&x~u’?~  4 . 6  rimunJG  f  (x,y) = 3x3y2+  2x2y3 44  rrdn4 2’1

i!
&$Y) = 18x2y  + 12xy2

URI: %(X,Y) = 6x3y  + 6x2y2

a$ (x,y)  = 1*x2y  + 12xy2

qr Liluil 2
a$x,Y) = qcx,y, .

JEW&+ 4.7  n”wun’t~ h(tl,t2)  = f(gl(tltt2)  t 42(tltt2)

tnufi  y = f (xpx2i

x1 = g1(t1tt2)

x2 = g2 kl AZ)

WWI  i!fk  bira 2Y  1 LLAKat: at:
a$tlhfo  2s 1at2atl







1 4 4

&~a;14  4 . 9  n’~~wn‘l;: h(u,v)  =  f(.Zu  +  3v,  uv)--__-

MYi1

44Mlfl@lm~  ,$
1; XL = 2u + 3v

x2 = uv

LWllZR6W
ah af axl
au=

af ax2
zlau+  -a x 2  XT

= 2
a f
%I1

+vg
2

a2h_I_=
avau

a+‘2g+v5
1 ?

a a f
= 2aY ( ;i;;l)

a2f  axl a2f  ax2
v(qzx* z-+ - -4

ax2 av
2

2
= 2(3a+uaf

ax:
a$x,) + g2+  v(3a$x2+u $1

2

a2f5 6- a2f

a+ + 2uaiQ~l
*af+  3v-a2f

ax, ax1 ax,
+ u&

axi

.











F(l) * F(O) + 1
Fbl

krl kl to) +

,llt,.r;,  Fu.)  = fCa + ul - f@)

$l”(ml(to)  tdoo<t <l0

m-l FUd (o)
URir c - =

k=l kl

r +,Df(d)(UI  + 21Wf(a) (u)*+ . . .

lF1
f(a) (4 Ill-1+ . . . +-(m-l) 1

t Ron c = @ + tiu

= a + toIb - a) = tab + (1 - toh

trtrvdu c o s  URD

Fcm) (to) - Dmfh + tou) d

= Dmf(C) hdrn

%+i4mn~A1;1

f(b) - f(a) + 1,L Df (a) Cul + +'f (a) (ul  2+ . . ,

m-l
+ -ii%?

f ( a )  (12)~‘~  t +,o"f(C)



1 5 0

(Inverse function theorem and xmplicit  function theorem)

J,(c) = 1 [D,fj  (cl]  (

1; B(R)  = 1 x 1 IIX - cl = rl

q.ln"h B(n) ruurdmonrmaKwLUBl

QuIM&Jw g : B(n) + R tnud

g(x) = (If(X)  - fk)[
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Bwtipn 1 2(x ,X ,...,xk)  E Nhir  61) x N(x2o, 62) x . . . x

N(xEr 6k)

mJ&i szVQ&nr#i k c 2 ?&?t%uuut7n~m#~s%.m-d  k 7~1 q d-lnd  k

I n  1 ~SW7~tk1~81uaffW~nnrfi k=2

hlo n; h : R" X R" + R #ia cdc~-rdqn  (xi, it )

UAZ htx;, x2) # 0 u~~Q~~u'lw N(xt;, 61), N& 62) a4

h(x1,x2)  # 0 d'T?i-iJ (x1,x2)  E N(Xi, 61) X N(x20' 62)

7; E tBus’7u7u9Fwan’Ln  7

LWtlZ&Jdl 6 ’ 0 &ii1

lx
1 2
,x ) E N((x;, x;);6) -+ /h(x1,x2) - h(xL, x:,1 < E

LWP7ZGl h(x;r xz,  # 0

d'& 1 h(x;, x:, 1 7 0

diu~afl  6 ’ ’ 0 a&

(x1,x2)  E NL(xlo, xz);6')  + jh(x1,x2) - h(x;r xz) 1

< Ihb.:, .z) 1

L FIon
6'

%= I-
URr:

6'
62 = 7.

d'-~?b (x1 x2)I E N (x1o, 61) x N(x$ 6*)

qr-G;1  JIX '-xi11  <61 UAZ

11x2- XZII < 62
LWr.leRfiW (I (x1,x2)  - txt,  xt)l12  6 11  d- xpj2+  )I (x2-  x2)11*



1 5 5

qs’lr%  [ (x1,x2) - (xi, xf,g * 6’
riktlo  (x1,x2)  E N(x;,  xz); 6’)

WwwOh 9alR;11
Ih(xl,x*)  - htx;, xi) 1 < [h(x;,  xi, 1

q?sln”;1

- (h(xi, x:1 1 + h(x;, xt, < h(xl,x*)  -c  (h(x;,  x2,1

+ Ih(x;,  ~211

m$9; G 2 w*, ,..*,W n E t-i  TnrJfi w = (wl,wZ,...,wn)
2

QUIU  F t Rn + R bid

F(w)  = / ( Djfi(wi) 1



h(xo,xo,.  . . ,x0) = 1 (Djfi(XoH (

= Jf (x0) # 0

f(x) = f(Y) LLRZ x=y.

1; x,y E N(xo!  6) LLRC f(x) = f(y)

qzln'i1 fiW = fi(Y) t+MfU,L&::n; i = l,*,...,n

wnnqu~~7nw4 (Mean value theorem) ri:'lm"a@i

fi (Y) - fiCX) = Dfi(W1)  (y - xl d'lUTYJ  w1 &a$Ju  L &iu9wm

S (line segment) ddof~H;l4  x ti y

thfiu  w1 E SEN(x  * 6)
0’

LWtl~Rl%4 Dfi(wi)  (y -'x)  = 0 d'-rcriWQfl~l i = 1,2,...,n

dUflO9C16;;l

Dlf i (WY (y,- Xl) + D2fid) (y,-  x2) f . . . + Dnfi(wl)  (y,- xn) = 0

cFmt%pn41 i = 1,2,.  . . ,n.

LWY*lS;l Jfb) fin



1 5 7

1Dlfl(W  1 1D2fl(w  ) . . . . . D,fl(wl)

2D1f2(w  1 2
D2f2(w  ) a.... Dnf2 (w2)

...........................................

...........................................

...........................................

D&,(w? D2fn(wn) . . . . . Dnfn  (w"  1

to



1 5 8

N(f(xo);r')  C_ Y

LWt7z;l f ~ch&whJ~QLdQ4

6&w~rr79::7m;l14~fl  rl > 0 Cl4

fbd.w?qm  7 x,  x E N (x c,rl) -+ f(x) E N(f(xo);r')

dwno x E N(xo;r 1) -f f(x) E NCf(xo);r')  C Y

N(xo;rl)  Cf-l(Y)

sydw =G61 r2 > 0 $4 N(xo,r2)  C_ Sl

n LRan  r = min {rl,r2)

%%;I,  N(xc;r)  C f - 1
(Y)

LLR:: N(xo;r)  C R

dwwna N(xc;r)  C_ R nf - 1 (Y)



(2)  Y = f(X)

(3) f tilufl&ru  1 - 1 uu x

(4) Swiugn  1 x E X g(f(x))  = x

(5) g E Cl(Y)

lurnT+Qjwr (11,  (2) UAC (3) kY~lubYnd~diwT~titJb  g din

w&-144&u  g lunitC9cjsC  (41

Ill LW~~& f E clu-a

DY&J ~f(x)dotrlo~~mW,~n  x E n

cmndn’wun’l~  Jf (x0)  # 0

4&W N(xoirl)  C_ n d+ Jf(x) + 0 cplblfiJ

x E N(xo,rl)

tvm.;,  J,(x) # 0 ~?M++J x E N(Xo'Il)



1 6 0

qa6;q N(xo;r)  E N(xo;r)  G N (xo;r)

LWSIZ&U  f &rdo~mend~&w&uu  N(xo;r)

LLRZ Jf (x) # 0 d’mr’uy)n  q x E N(xo;r)

wnnrp9ijun  4.7 szl~ahuhua~ f(xo) d~acfuLdE&w

va-4 f(N(xo;r))

G Y t&Khdua-r  f(xo)

%< X = f-'(Y) fl  N(xo;r)

qz-G;1tYa  (l),(2)  LLRZ (3) k&difwsF-l
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dutio  I t  CD(g) (~mtuuSo4fl4rih  9)

rtwsEPMiut& xc  x

g(f(x)  :I = (f*)-l(f(xl)

- f-5ftx))

= x

(31 nfp+iJ  (5)

1; YW t (wl,w*,...,wn)  6 $2

1; h (WI = 1 (Djfi(wi))

LYWIZ&J h(xO,xO,...,xO) = 1 (Djfi(xo) 1

= Jf (x0)

# 0

tnr-w;l  h m’aL&~ttas  hbo,.  ..,xJ  # 0

h?hd r3 > 0 d, h(w1,w2,...,wn)  # 0 AWr%Tp  7

(w1,w2  I..., wn' E N(b$,...r x0) i r3)

dw7mtlon  I3 > r2

&a%  N (xo;r2)  c NCxo;r3)

tntldh  N(xoir)  c N(xo;r3)

tntq&u h[w1,w2,...,wn)  # 0 d'WF%fjn  1 (w1,w2,...swn)  E

N(xo;r)

.g(xl,..., x,1) = (gl(xl”  ..‘XJ I g2(x1  ,...I  XJ ,.*.,  gn(xl,  . . . . *x 1)

~91tni1
gm (Y ,+  Xek)  - g,(y)

tdo  X ttTiln<  0
x
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qa167;1 y + A% E Y

G x = g(y)

X’ = g (y + Aek)

LWtls?s4  f(x') - f(x)  = fl,(x') - fl,(x)

d f(x’)  - f(x) = (fl(X')  - fl(X),".'f,(X') - f,(x))

LWFlra&mrl67;1

fi(X') - fi(X)

/

0 l-71 i f k
=

A 1 n; i=k

Cmua7criunqw&n&n~~4  4zlkA

fi(X’) - fi(x)  = Dfihi]  (x'-  X)

= Vfi(Wi)  * Ix'-xl

,

Swfu  wi E s d~~4urXus'7KmtdauLoreu;7~  X rlu x'

twtllr  ;I SC_ N(xo,r)

LWtlaa~u  wi E N(xo,r)

0 t-71 ifk
LWfllR&4

Vfi(Wi)  (x'-  x)
=

x 1 <I  i=k

IWfl::i2&Fla-le7;l

af,(Wi)(Xi  - Xl) af.+) (x;  -.x,)
+I

af,cwg  CX;-  xn)

ax, A ax2
+ . . . +-

x 3Xn i



1 6 3

I
0

Zl ~MTIJ  i = 1,2,...,n.
1

Dlf  1 (w,) D2fl (w1) . . . . . Dnfl(wl)

Dlf2(W2) D2f2(w2) . . . . . Dnf 2 (w2  )

,.....,.....,,,.*...................
.,....,..........*,...*.,...........
.,....,.....,,.*........*.........*.

Dlfn(wn) DZfn(wn) . .,.  . . Dnfn(wn)

d4 h(wl,...,wn)  # 0

lnulthqtm  rnr  umG (cramer’s  r u l e )  qn‘lC;l

x! - xIn in hm  by,  . . . ,wn)

A = h(wJ,...,wn)

gm(y  + +J  - gm  W hm(wl,...,wn)
=

x h(wl,...,wn)

~WTIZ.;I  h do rdw
h
m (⌧, . . . IX)

h(x,...,x 1



1 6 4

LWC~ZP&  lim ~mmwl'...'Wn) fL&L~a&il  LYilrFJ
+O h(wl,...,wn)

h
m (x ,...rX)

h (x ,...,X)

6ik lim  g,(y  + Aek) - g,(y) a%ilLLRYW&  iY;lrll

X+0 x

h
mh ,...,x)
h(x,...,x)

ag LY)
dwaa -E w&LLazdl  irhrru

hm(x,...,x)

ayk h(x ,...,x)

LWVIZ;I h, h &Ii a4dm

LLA:: x = g(y) LLRZ g tBufl4n6uda  a&l-r

LW~IZ&U  hm(g(y)  . . . g(y)) LLazh(g(y),...,g(y))



/ 1 6 5

n&xi fPnnm&riflu f : R" x R" -+ R" x Rq Cnd

fp'u) = tl fn+l (t #U) h Fl(t,uj

fqk,u)  = t2 fn+l (t,u) = F2(t,u)

f3h,u) = .fg . . . . ..*.......a......

a............. . . . . ..**.....*.......

f,k,u)  = tn fn+m(t,u)

Rwfugn 1 t = (tl,t*,...'t,)

u = (Ul 'U2 ,...,un)

aF1 aF1
au,

-. . . . .
aum

qa-in*&  Jf (t,u)  = . . . . . . . . . . . . . ..I

aFm
aFm

< Kim

aF.
=

det( ax.1 (t,u))
3

af.
~VWIU&U  Jf(to,uo)=  det( $

j
(t/l*) 1

= Fm(t,u)



1 6 6

g(y) = x tta: g(f(t,uil  = (t,u) tPlniuv(n  q (+-z,u)  E x-

LLRZ 4 E Cl(Y)

LW71~71  g : Rn x R" 3 R"x Rrn

LW7lzxlh  g(t,u) = (gl(t,Ll),  . ..l g,+*(t#U))

ninum To = ft E Rn ) (t,O)  E Y)

r~x4~ain%~~ein: t E To

1; h(t) = (gn+l(t,OL  a..,  g,,(t,W

1; t' E To

tw71mh  (t',(l)  E Y

vfl r > 0 du N((t',O);r)  C Y

1; t E N(t' ;r)

LW7132l% IIt  - t'j < r

t~~i-7  11 (t,o)  - (t',o)i  2 = Ilt  - t'll  < r2

WI~IXJI%~  lj (t,O)  - (t',O)ll  < r

(t,O)  E N((t',O);r)  C Y

lfUff?Y (t,O)  E Y

1w71du t E To

rnmrah  N(t';r)  iI To qzbhi;njlh'~  To bfhJ  tW8i  tdpI

Lw7lvh  f(t,u) = (t, F(t,'d)

f(to,uo) = tt,, F (t,,uJ  )
4

= (to,O)

LW77rh  f(to'Uo)  E‘Y

#diU (to,01  E Y &u

&&I to E T,



1 6 7

LW1lZ&  g E clsw

agi ag.LII  m3-du at -2
i

uaz au & dmd (t,u)
j

ag.$ (t,O)
:i

&I dad t E To

duuao h E &To)

Ln'17:71 g(f(t,u))  = (t,u)

f(tnu) = (t, F(t,u))

PTdi g(f it,41 = g(t) F(t,u))

= (t,u)

LWSldiU  (to,Uo) = 4ko' F(to,uo))

- g(torO)

= (glIto,O),  g2(tor0)  I.. . ,gn,(torO)

LWSl~QifU U 0 = (gn+l(to’O)...,g,+,(to,O))

= h(to)

LW’11A f (g(t,u)) = (t,u) Uin%qn  7 (t,u)  E Y

%lR;11

(f&Ik,u),...,  f,(g(t,u)))  = t

fl(g(t,uH = fl(gl(t,u),...#  g,,(tdw

= gl(t,u)

f,(g(t,uH = f2(gl(t,u),...,  g,,(W)

= g2(t,u)
-



1 6 8

fnkl(LW  = g,(t,u)

LW=al&  (glk,u), . . . , g,(t,u))  = t

LIFIZ (Fl(gk,u)),...,  Fn(g(t,u)))  = u

iuSo F (g (t,u)  1 =I2

llo;  g(t,u) = ct,  gn+l(t'u)  I..  . , g,,(t,u))

fhlAna~l~il

F(t, gn+,(W  ,...I  gn+,(t,u))  = u
”

In u = 0 %Zm;‘l

F(t, gn+l(LO),...,  gn+,(LO)  = 0

F(t, h(t)) = 0 .

h-m~~w%l  h tfluwwdut+%~ (unique) nib~wwh?UL  h' du

F(t, h'(t))= 0 ~nc~f%~~u&~m;  -3z%  h(t) = h'(t) .
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f(c)  c f(x) Rlwftr  x E n ItAs  I/x - c]I < 6 LLRC

tPuu c E Q &~d*nttm'  (strictminitnwn) uo4 f

rdouR,fir;oL&n 6 * 0 & f(c)< f(x) RIM&l  x E n

WI: 0 c lx - CH < 6

IHI 0 E lt” URN f : n + R qm c E n rfunbpfj4qmt%.wlkls*

(relative maximum) ~04 f rdorr~a~T~otdo  c1  6 > 0 d4

f(c)> f(x) elMt%  x E n ttRr: Ax - cl < 6

ufaarFon  7 f n &qnkj+~muG  (strict maximum)uo4

f rdorrndfr;crdo  II  6 > 0 4f4  f(c)'  > f(x)

XEQ UAZ 0 c yx :- cl c 6



1 7 0

wnwurnfn  3.5.lsz~~&i-?wc%1;)n 1 o~us;'ou  Djf(c),

j = l,l,...,n  d$l~i LLRCI% u = (ul,...,un)  E Rn "LLR3

Dfic) (II) = i u.D.f(c)
j=l I '

slnnqu&ndiLR*7‘1;;1 Djf(c) = 0 AwiQndi  j = 1,2,...,n

Sr& Dftc) (u) = 0 d'-M'uqn  7 u E R"

ihk~ Df(c) = 0 .



(3) ?H' F : R2 -+ R RlJWf  VW

F(x,y) = xy

qc-tn';?  DF(O,O)  = 0

hrdn4~19n  (0,O)  rfluugn?nqnaa+  F

uBioiw1rf%l~u (0,O)  lu?6?;i;nl7rjmdnuo~  F LWTW+I

F(O,O) < F(x,y) d'n&J xy > 0

FO,O) > F(x,y) d'wrll  xy -c 0

Lri  tfungn (0,O)  ~79now&  (saddle point) et04 F dq

~~UAP-IU+WJ~  ~thuo4  (O,O)  tirr:nous;?uqsl  (x,y)  & _

F(x,y) ' F(O,O) URN: F(x,y) c F(O,O) n;tl

(4)  1; -G : R2 + R Quwfnu
2

G(x,y) = y-x -

(The second derivative test)



1 7 2

D2fk)  (wJ2
n

= X' Dijf(c)w.w.
13

3 0
i,j=l

(D'fk) (wj2  < 0) timfupn  7 w E  R"

f(c + tw) = f(c) + Df(c) (tw) + +D2f(ct)  (tw12

LWT1Z-h  c t¶%Jifmd1+ddn~

wnuntmrn  4 . 1 2 . 1  salc?l? Df(c) = 0

.diu $?f(c,)  (twJ2 = f(c + tw) - f(c)

lm54 +D2f(Ct)  (tw)2 >I 0 cln5%0,<t,i61

LwTla&wli%  D2f(ct)(w)2  >, 0



1 7 3

LWltwaG  IIct- cl1 = IIt,ll  4ltii

LWT7rOiuLdO  t-+ 0 ,  c
t.

+ c

r~tw',o~s;;ou~u~  2 u0.1 f n’ordo4

U&:il&‘~ D2f(c) (wj2  ) 0 fh&.'u  b R", j[wl  = 1

w-6;?  D'f(c) (wj2 >,Od.rnhw~R~

I-1  ?H" n ER" , ClLifwrdnrdn  ?H*  f  :  fi + R  &q&~&u

mu& 2 d*Aordowu  S-J  LLR~G  c E  Q rifwqn~nqn  (crttical

point) eo4 f

(1) &I D'fk)  (w)2 > 0 d’mfinp  1 w E R",  w # 0

LLAY? f lChwhL$nMGdqn  c

(2) t-h  D'fk)  (w) 2 <Od'm~n~w~R",wfO

UR; f 7H;‘7tj*FjnUh~fi9n  c

(3) fh D'fk)  (wJ2  fh%~v.rmuRr~~Rud.mt~  w B R"

u& f c1~nomu.h  (saddle point)
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f(c + tw) = f(c) + Df(c)(tw)  + +D2f(ct)(tw)
2

LWflP&  c r&qmrpl  salmi'1

ITI jjwj = 1 ttFir 0 < t < 6 LL&

f(c + tw) - f(c)  = f.t2D2f(ct)  (w)2

> 0

l+h&J f(c + u) ' f(c) d'wf'u 0 < I/u - cl < 6

ti& f -nt;?ild~n~s'4iqn  c

13)  G + -
nW,W ER ~mufi I[w'#  = IIW-11 = 1

LLRti D'fk)  (w+2>0I

f(c + tw+)  > f(c)

LLRt: f(c + tw-) ( f(c)

#Y&J c r&qmo~u& (saddle point) a



Dllfk) . . . . . . . Dljfk)’

. . . . . . . * . . . . . . . . *.- . . . .
. . . . . . . . . . . . ..*..*....
. . . . ..I.....“.........

Djlf(c) . , , . . . .
k

Djjf(c)



A = Dllf(c)DZ2f(c)
-[ I"D12f (cl

*
(1) KII A ' 0 LLR:: Dlff(c)  > 0 ttt?a f Ckhm'1rjnh4h&f  c

(2)  <I A > 0 LLRE D Ilf(c) < 0 t&a f SJn'ifj4+tcrsrvJh~d  c

(3)  t-71  A < 0 b&a  f Zlqnoiw;ld c

'z = x2-  xy + y2+ 2x + 2y - 4

uon6;7u;7  rtiuqn~~tjmfid7rjm  s4foqmwG-1

rjoulu4(q”7L~~ffw?wn7fH7gn?nr)n  flo

Dlf-= b

tt~t: D2f = 0

l~;gnVqdlo  (a,b)

~4lsJ Dlf (x ,y) = 2x -y+z

D2f ~X,Y) = -x + 2y + 2

(la-ivY;1 2a -b+2  = 0

- a +  2b+2 = 0

.  .  . . . ( l )

. . . . . (2)
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a 3: )J = -2

twr7aA  2 = f(X,Y)

u&4 f(-2,-2) = 4 - 4 + 4 - 4 - 4 - 4

$541 1 ftswnn D = f(x,y) - f(-2,-l)

1; x = -2+h,y=-2+k
.

& h + 0 me: k t 0

u&J D - f(-2 + h), -2 + k) - f(-2,-2)

s h2- hk + k2

= (h- $ k)2+  + k2

Lwtlzdiu  D ' 0

&Jh f(x,y) - f(-2,-2) > 0

l-2,-2)  1H;;7ohIpl

ua%Jirqn (-2,-2,-E)  tifwqmss~~sl"o4fl~

?&2 lthunrn  4.14.1

%vmtn  A = Dllf (-2,-2)D22f(-2,-2)-[D12f(-2,-2)]2

wi,~ri~  Dlf(x,y)  = 2X  - Y + 2

D2f(xty) = -x + 2y + 2

Dllfix,y)  = 2

DZ2f(x,y)  * 2

p+c,Y) = -1
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ttnwh A = I2) (2) - t-l)*

= 3>0

dutio  A  > 0  ttna  Dllfb2,-2)  > 0  ~1s;  f  fl&p1’q@

z = 2x+y-5

Lw*laa6u f(X,Y,Z) wrdlhLL~TLI”IU4  2  sr?  A0  x , y

Ir; s(x,y) = x2+ y2+  (2x + y - 5J2

L lowlel4(q’lL~u~o

Dig  = 0

LLRs D2g  = 0

Dtg h,yl  = 10x + 4y - 20 = 0

D2g (x,Y) = 4x + 4y - 10 = 0

tt&unitln*
5 5

x= j-,y=-6
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D2g(x,y)  = 2y = 0

W-G x = 0, = 0 unufi~~a'l;y z2= -1

al4  rifw’ldla.hn’  ~cSuMl~ldhuiw  2 )

eY&l~p;Owi~4m x2

WIRY  g (y,zl = y2+ 2z2+  1

tnunir~~r~owlu  Dig = 0, D2g = 0 qs:ln'

Dig (Yrz) = 2y=  0

D2g(y,z)  = 42 = 0

W-G y = 0 , z = 0 rtnurh
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FoC,y,z,X)  = f(x,y,z)  - Xg(x,yrz)

uA’m7n’,o~s;‘oIJ DIF, D2F, D3F tL~a D4F K00y~usjl1fluufi

XIYIZ URt: x ri7NR'dU 3-r  sn”l&un~t

DLF = 0

D2F = 0

D3F = 0

D4F = 0

ifao;,~  4,14  S4ulqmJUtsUlU
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cf(X,Y,Z) = 2x - 3y + 52 - 19 = 0

1; F(x,y,z,h)  = x2+ y2+,z2- X(2x - 3y + 52 - 19) 4.In'

DIF
= 2x-2A = 0 (1)

D2F
= 2y+3X = 0 (2)

D3F = 22 - 5X = 0 (3)

D4F = -2x + 3y - 52 + 19 - 0 (4)

4aG

x = A



1 8 2

1. n+iuunl~ f(x,y) = x2+ y2

g (t) = (3t + 1, 2t - 3)

94n-i F' (t) da F(t) = fog(t)

2. n’munl~ f bf,y) = xy

gk.,t) = (2s + 3t, 4s + t)

t-Y1 F Cs ,t) = fog(s,t) kt&wni  D,.F(s,t),  D2F(s,t)

3. t-hnunlHY  fCxtY,z)  = XYZ

sCs,t) = (3s + stj s, t)

ITI F(s,t) = fog(s,t) wnq  DIF(s,t),  D2F(s,t)

4. 'lx f:R+R rifurfjncetkd~Qo~J;u R w~$su;'?

(1) l-h f(x,y) = f(xy) LLRI? xDIF(x,y)  = yD2F(x,y)  d'%dJpn  1 j

X,Y E R

(21 I% f(x,y) = f(ax  + by1 da bDIF(x,y)  = aD2F(x,y)

d'whpn 1 (x,y) L&RI: a,b E R

(3) KY1 f(x,y) = f(x2+  y2) LIA"~ yDLF(x,y)  = xD2F(x,y)

F\‘wtipn  7 (x,Y)

(4) l-71  f(x;y) = f(x2- y2) 16~ yDIF(x,y)  + xD2F(x,y)  = 0

d'-dqn 7 (x,y)

5. 7x f : R2 -+ R CIu~~‘imu

d'WT%  (x,y) # (O,O)

f(X,Y) =

6vfnTYl  (XrY)  = (O,O)



6. 1; x1
2

= tl + 2tp2

DIy, D2y ‘htnouuc~  Dlt, D2t

7. 61 x - F(u,v),  y = G(u,v) URS z = H(x,y)  wnftwU D1~(uo,vo)

D2zCuo,vo)  ?urnosmo-ro%jh<douuo~  x. ,y WC  F mwWvWfqnffn’arwn

8. 9,H7Bn?nqmtlol~~~~uho~~

(1) fDr,Y) - x2+ 4xY

@I f(X,Y) = x4+ 2y4+ 32x -y+17

(3) f(x,y) = x2+ 4y2- 12x - 36~

(4) fCx,y) = x4- 4XY

(5) fbc,Y) = x2+ 2y2+ 4xy - 2Y

-9. 4~rrdn~;l~~nctlkdo~J~qn?nqnl(qnn’irQn &%I  tduwqnf#nOnu4r~oln  tduqn

0 lua.71 .

(1)  f(x,y)  = X2Y2

(2)  f (x,y)  = x2- y3
3

(3) f(X,Y) - x - Y3

(4) f(X,Y) - x4- x2y2+ y4

(5) fCx,Y) = X3Y - xy3

(6) ftxry) = x4+ y4
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11. 94nl~cuanidfid~m97n (2,1,-3) -lM+ri.w~u 2x + y - 22 = 4

** *


