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zxr =
2&-x2)
(x2+y’)

z> = 2Y-.
x*+y2

. . z,,  + zvv = 0

.I f(x, y)= In(x2+yZ) 6ihdhGd”nd~A~U

5.3 Z =  f(x. y) =  In(x2+y2)%

01&  5.2

1’  In(x’+y’)%  = ~ln(x’+y’)

z  =  In(x”+y*)
*%ui% 2 (yl-x’)  _ y2-x’

zx, =  - - - - -
2 (x2+y’)2 (x2+y2j2

ZYY =
2 (xl-y2) _ x=-y1
zp* - (x’+yz)l

. . z,,+.z, = 0
f(x. y) = In(x’+y2j!/L dtd814F¶J~~P49R~U
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5.4 z = i-(x  ( y) = ey” + _x
x*+y*

zx = -YeY”

2
+ y”-x=

(x2+y2)  L

z*x  = 2-Yp-~~+~ZeY,"f2x3-6xy2
x3 x4 (x2+y2)  A
eyir

zy  = x
2XY- -

(x*+y*)  2

5Y =
eY” -(2x”-6xy2)

2 (x*+y*)  3

LfZy* = 2Y
2

eY~x+$LJ,xf2x3’6xy2  +ey/'-(2x3-6xy')

(x2+yZ)3  x* (X*+yy

=

6. fhunaw" ffx, y ,  2 )  =  2y+y2z+z2*

osaam~&“lw”ua’,

fx(x.Y.Z)+fy(X,Y,Z)+f  (x,y,z)-(x+y+z)*  =  0

f, = 2xy+z2

f, = x2+2yz

f, = yz+2zx

f,+f,+f,  = x2+Y=+22+2xy+2yz+2zx

= (x+y+z)  *

.  . f* + f, + f, - (xi-y+z)*  =  0
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uzz  = +~+y2+&‘:  3z2(x*+y  fZZ) - 51.2

c (-x2- y”+2z*)(x2+y2+&  -- 5’2

(av)(aT)(ap) =-I
87 8P aV

tllfl Pv = KT

v = KI
P
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%Vil P = 3000+240y+20y  (x-2y)  - 10(x-  12)*

fl> P,(x, y) = 2oy-20(x-12)

&x=18lbW,"  y=8

P,(x,y) = 160-20(18-12)

=40

fi> P,(x, y) = 240+20x  - 40~’

6 x=18,y=l
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0.3 e
3EVll Z

fl. a&l x=5,y=lO

Z

91. ZX

r~e,x=5,y=10

z*

n. ZY

&a x=5,y=lO

Zb

= 3x2+4xy+y',3dxd10,49y<25

= 75+200+100  = 375

= 6x+4y

= 30+40  = 70

= 4x+2y

= 20+20  = 40
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QA = 160-7x+6y

QB = 140+4x-5y
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%til 9iul~~lflnl'69nB~)D~~6n~6~~~  A $0 x(1650+x-2y)

Silll~~inniT1IlUP)~~~~~~~~~~  B &I y(2200-3xf5y)

0" h(x,  y) dU~l?YUiWJi$l

h(x,  Y) = x(1650+x-2y) - (3xy+99Ox+l)  t

y(2200-3x+5y)  - 100~

= x2-8xy+5y2+660x+2100y-1

h, = 2x-8y+660 = 0

hY = -8x+lOy+2100 = 0
23106af%fmlsnidl  X, y omarunis ~=~?,y=  11

hI* = 2

h*y = -8

hYY = 10

. . hxx.hyy-(hJ2  < 0

. kI&ilppdiJv%~. .
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x = 5-2F’+3Q

Y = 7-3F’-4Q
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3 =-I,
ZIP

3Y = -2
aQ

X = p-(o.6,  QCO.2)

ax
ap = -0,6p-  I.6  Qo.2

ax
FQ = 0.2 p-o.6 Q-o.8

ay
FP =

0.6 p-0  4 Q-O.2

3 =
aQ

- 0.2  PO.6  Q- 1.2
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1.4

ax
G
ZJX
3-Q

2Yap
RY
aQ

x =:

Y =

zz -aXP+Q)ln  a

= -a- (p+Q) 1” a

= -Q b-PQ  In b

= - P b-J’Q In  b

Q
P

P2
0
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1.5 x = 3-5i'+Q

Y = 3+6P -2Q

ax
j?j-p  =-5 (

3 = (j
a i’

a x

FQ = '

2Y
aQ = -2

1.6 x = 3-6P+Q

Y = 4+P-3Q

naw&J"m%J~~4lllJll  &I

ax
ap =-6 ax =I

aQ
ay  =I
ap

gY =-3

aQ
1.7 x = 26-Q

Y = J~Q-P

w-mdb9n~5hiuM&.a  4rwtia

aX
ap =

2g-Q,  &X = -2Q-Q

5
aQ

ar = -3eQ-P aY =
aQ

3 eQmp

3 2 8 MA 114 (HI



I
1.8 *y=i;Q2

ih w 2 a5 z 1
2P P3Q ' 3Q P2Q2

2.Y t -A a_y = -2
2P P2Q2 ' ?Q PQ3

2. olnaunl5qllnJ~~n"lHU~~~~~

2.1 x = 8-4P-3Q 2.2 x = 6-2P+Q

y = 7-2P-Q y = 12+3P-5Q

'ihbb&l AhUaU xdatl ihll&M.iaUdU  Puln MlEdUilrlt~@B
.

x = 8-4P-3Q

y = 7-*p-Q

mlalu4&JJfll5IYju&J  4 IllJU

a. = -4 ( ax = -3
aP a0

22 = -2  ,
W

a_Y = -1
QQ

fl. flallJihJJnl5dUih&l  AWliTlJ  4 IldaU LlR:

flalIJififJJfIl5t?U&llih  BWInJ 2 datl

'u. flallJ~OJfll5dU&llibl AWlCIJ  3 IldaU IltK

flallJihJfll5+iJ&lfPiW  BtMfIJ  1daU

fl. nalu&Jfll5dUn"%iim  Ad&h 4 vdau LLHZ

fIalu&JfIl5dU&%Ih  BLddU 2 HdaU
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E,’  = Q.LY  =
EQ Y aQ

-0.8

P>O,Q>O
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Ex = _._ = -!LP ax
EP x ap 1mQ

Ex =
EQ

9 . g; = FWQ
X

EY = F.&Y  = 9
EP Y ap 2ooP

EY = Q.LY  = -9
EQ Y aQ 2ooP

n. t-71 P= lOO,Q=2CQ

bGnym4dw~~waJ”  = 200x  +3ooy
Y

slak&Ilnnl5Vlu~U~l~~  2 d6l = lOOPx+lOOQy

- f&hJn =slu~n"-~u~u. .

= (lOOPx+lOOQy)  - (2OOx+3OOy)

Id x  =  6-2P+Q
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B(P,  Q) = [ 100P(b-2PfQ)  + IOOQ  (7+P-Qi - [2CO  (6-ZP+Q)  + 300(7+P-Q)]

= lOO(-2Pz+2PQ-Q*+7P+EQ-33)

1lhqw~Al~ndalFJ
q

'M~~WX~~FIW~~  BW  ap

B =
aP

lOO(-4P+2Q+7)

i@  = lOO(ZP-2Q+8)
aI2

’. . -4P+2Q+7  =  0  16%  2P-2Q+8  =  0

P=$ Q=+l%lt$O  (F,?)

BPP  = -400

B PQ = 2ciI

B,,  = -200

Bag.  Bpp  - [Bag] 2 > 01  ibt~g  Bpp < 0

B(y ,I’) = 3925

UOI66nOI  P (Q 6ih~U6)

B(P) 01  = - 100 (2P2-7  P+33)

Wi  2P2-7P+33 > 0

* B(P,O)<O dWhlf1dl P. .

. n'l~+WI~  'Bb.h/¶JUlltW P. .

lt%lllfW  Q B(0, Q) = - 100(Q2-8h+33)
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QZ-8Q-t33  > 0

’ B(O,Q)  < 0  dlWfit”zflfil  Q. .

’ n’1~94”~3;fl+tUllfW  Q. .

UUl&.l  7+P  -Q = O , P = Q - 7

B(Q-7,Q)=  IOO(-Q’+29Q-180)

1; h ( Q )  = -Q2+29Q-180
h’(Q) = -2 Q+29

’ ¶JUatfU  7+P-Q=O. .

ti(Q-7,Q)=tOO(~1)=3025  <b(;5,;3)

’. . fi,fyyfhj~d?dO~l~Ul~U  7+P-Q  = G

~uw”lUoW&afk  ¶JPMl% 6-2P+Q  =  0

Q=~P-  6 LlI’lM’&?U  B(P,Q)

B(P,ZP-6)=100-2P’+35P-117)

I&(P)  = -2P2+35P-117

g’(P)  = -4p+35

g”(P) = -4

X = f,-2(~)+~=$

Y = 7+11-23  = !?=3
22 2
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BPQ = lO,ooo (-$,,)

Bag = lo,,lm($3-;@

Bm (40920) BQQ (40,20) - [B,,, (40,20)  ] ’ < 0

’. . (40.20)  L~pd~~DlU~l  (saddle point) 9109  B
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Gf .= ..6P-40  + 25 = o

%
= -4Q-4P+  1 9 = 0

‘.*  p = 3 ,  Q= &

B
PP =

- 6

B W =-4

BQQ = -4

Bpp(3$  B&3,;)-  bpQC3,$1*  .O
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B(3,$=$/  = 5 .125

B(P,Q) = -3Pz+ 25P -49 = -(3P2-25P  + 49) ( 0 yn P

*  dl~sqnnros B 1ah@wnu  P. .

UUII’OU Q (P = 0)

B (0, Q) = -2Q2+19Q-49  = -(2Q2-19Q+49)  < 0 Yyl P

' Fil~~~~ll~~Bb+JWlU Q. .

XU&‘rr  16-3P-2Q=O :. Q 16-3P/2

B(P.v) =  -3P2-2(b’&‘)21-4P(~)  +25~P+19(16-)  - 4 9

I,?! h(P) = ++p p’-  25 2 2

h ’ ( P )  =  -3P+F

h”(P) = -3

U&U  11-2P-2Q=O P-y

B(y,Q) = -3(-

-Lfi e(Q)

ll;zQ)r
- -Q’+SQ-i

-,~QK,(~~;~Q)  Q+25(ly)+19Q-49

g ’ ( Q )  - -2Q+5

g ” ( Q )  = - 2
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BYY = -800

Bu(3,4)  B,, (3.4) - &(3,4)) ' = 32%~>0

Bxw<O

F‘(X,Y,Z,l) = f'(x,y,z)  + .wGY,Z)

66&Mldl  x,y,z,l &Yh%~  Fx = 0, F,;o , F, = 0 11X FA  = o

6bv.h  awly%hp+iJ~~~wo~  f(x,y,z)  =  x2 t  yz+z*
1 1
'ihfkh~'W 2x-3y+5z = 19

IX  dX,YJ) = 2x-3y+5z-19 = 0

%pl"  F(x,y,zA  = f(wA + k(x.y,z)

= x2+yz+zz+~(2x-3y+5z-19)

FX = 2x+21 = 0

F, = 2y-31  = 0

F, = 2z+SA  = 0

FA = 2x--3y+5z-19  = 0

&=aJms?~ x == -I, y = 3k ,z = -g-2

mlwil  x,y,z  8&Y A = - 1

x=l,y= -5 ,* = 5
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1.1 f (XJ)  = x2 + 2xy + y2,  d&bbJ x - y = 3

hKl~~lla,,ln,lu;

Ir?"i?(X.Y)  = ,x-y -3 = 0

RaiJfl&iUlh”  Fh%

F(X,Y  ,A) = f(XY) + AEt(X,Y)

= x2+2xy +y 2+A(x-y-3)

Fx(x,y ,A) =2X+2y+A=Q

Fy(x,Y,A) = 2x+2y-A=Q

FA(x,y,I) =  x - y - 3  =Q

t1n'crurl15~6  x =; ,y =-;,A=0

@pl;a ( ; ) - ;)

1.2 f(.X,Y) = x2+  xy + 2y~-2xmaurv  x-2 y+ 1 = 0

Iri;W,Y)  = x-2y+l  = 0

Iw” FgJ

F(x,y,A) =  f(3.Y) +  Ag(x,y)

= x2+ xy +2y*-2x +A(x-2y+ 1)
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