14.7

1. a) fx(xv}’) =2x— 43/fy(x;3/) = 4y3 — 4x
fx(ab)=0-2a—4b=0—-a=2b

fy(,y) =0->4b>—-8b=0->b=00r 2
b) fxx(x'Y) = nyy(x:y) = 12}/2 f;cy(x:J/) =0
D(J_rzﬁliﬁ) > 0, the (iZ\/Z i\/f) are local maximum

D(o,0) = 0,the (0,0) is the saddle point.
According to Figure 18, the absolute minimum is — 4.

5.9) e, y) =y*=2xy+y f,(x,y) = 2xy —x* +x

b) critical points: (0,0),(1,0),(0,—1) and (%, — %)
©) fax(x,y) = _Znyy(x'Y) = 2x fxy(x'Y) =2y—2x+1

Do) = Do = D1 = 0.0 1y >0, fex(%,y) > 0

1 1
saddle points: (0,0), (1,0), (0, —1), and local minimum point is (5, — §)

7. fx(x,y) =2x —y —1f,(x,y) = 2y — x, the critical point is G,%)

21 21 21 21
fr(3:3) =20 (3:3) = 2 (5:3) = ~10 > 0 and f (5.5) > 0
g (2 1) ‘s local mini
0,33 is local minimum.
11. fi(x,y) = 4 —9x* = 2y? f,(x,y) = —4xy, critical points: (i%, 0) and (0, £v2)
fxx(x'}’) = —18x fyy(x'y) = —4x fxy(x'y) =0

2 2
So, (0, i\/i) are saddle points, (§’ 0) is local maximum, (— 3’ 0) is local minimum.

13. fi(x,y) = 4x> — 4y f,(x,y) = 4y*® — 4x, critical points: (0,0) and (£1,+1)

fex (X, ¥) = 12x2 fyy(x:y) = 12y2 fxy(x:y) =—4
So0,(0,0) is saddle points and (+1,+1) are local maximun

17. f(x,y) = cos(x +y) + sin(x) f,(x,¥) = cos(x + y), critical points: (in, (j + %) n)

fex(,y) = —sin(x + y) + cos(x) f,y(x,¥) = —sin(x +y) fy,, (x,¥) = —sin(x +y)
i,j are even,saddle points; i and j are odd, local maximum; i is even, j are odd, local minimum
iis odd,j is even,saddle points



19. fi(x,y) = %— 1£f,(xy) = % — 4 critical point: (1,%)

frex (1, %) =-1f, (1, %) = —8 fry (1, %) =0, (1,%) is local maximum.

23. fr(x,y) = ey x — 2x(x + l%y)ey"‘2 fH(xy) = 3¢V 4 y(x + By)ey"‘2

tical point ( 1 17)
critical point:{—=,— 12
Fox (6, y) = +(4x3 + 12x%y — 6x — 6y)e? ™"

fov(xy) =@y +xy+6y+x+ 3)e3""2
vy
foy(,y) = (v + 1e?=*" = 2x(3y% + xy + 6y + x + 3)e? ¥’

1 17\ . o
(—g, _E) is local minimum
29. on the left side, f(0,y) =vy,f'(0,y) =1
maximum is f(0,1) = 1, minimun is £(0,0) =0
ontheright side, f(1,y) =y +1,f'(1,y) =1
maximum is f(1,1) = 2, minimum s f(1,0) = 1
ontheupside, f(x,)=x+1,f'(x+1) =1
maximum is f(1,1) = 2, minimum s f(1,0) = 1
on the down side f(0,y) =y,f'(0,y) =1
maximum is £(0,1) = 1, minimum is f(0,0) =0
fr(x,y) =1land fy(x,y) =1
So, the ABS MAX is f(1,1) = 2, ABS MIN is £(0,0) = 0

35.a) fr(x,y) =1-2x—yf,(x,y) =1 -2y — x, critical point G,%)

11 1
r(53)=3
b) onthe left side, f(0,y) =y —v%,f'(0,y) =1—2y

1
maximum is f (0, Z) = —,minimunis (0,2) = =2

4
on the right side, f(2,y) = —y> —y—2,f'(2,y) = -2y — 1
maximum is f(2,0) = =2, minimum is f(2,2) = —8
on the up side, f(x,2) = —x? —x —2,f'(x,2) = —2x — 1
maximum s f(0,2) = =2, minimum s f(2,2) = -8

on the down side f(x,0) = x —x2,f'(x,0) =1 — 2x

maximum is f (%, 0) = i,minimum is f(2,0) = -2

So, ABS MAX isi and ABS MIN is — 8






