8. f(z,y,2) = 8z — 44, g(z,y,z)~m t10°+2° =5 = Vf=(30,-4), AVg =

(2Az, 200y, 222).
Then 2Az = 8, 20Ay = 0, 24z = —4 imply "
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:z:—-x,y:O,andz:—w;\-. But
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V'dhle? at the poian (2 0 "1) (

minimum is f(~2,0,1) = 20
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0. f(z, y,z) =% g(z,y,2) =2+ + =1 = Vf= (2zy*2*, 2yz°2 2, 2zx%%),
AVg = (2Am 2)y, 2Xz). Then Vf = AVg implies (1) A = y 22 =222 = 2% and A # 0, or (2) A=0and
one or two (but not three) of the coordinates are 0. If (1) then 22 = ¢? = % = — . The minimum value of f on the

2,0,1). The maximum of f on 2 +10y? + 22 =5is f(2,0,-1) = 20, and the

sphere occurs in case (2) with a value of 0 and the maximum value is — which arises from all the points from (1),
that is, the points (:t7§, el 75), (:{;:—%,-—-\715,‘715), (:i:?l-,m%.,-_&g)ﬁ
O ” — -
12 f(zy2) =2+t + 2t glay,2) =22 +47 + P =1 = Vf= (4% 457 42°),
AVg = {2Xx, 2hy, 2A2).
Case . Ifxs£ 0,y # 0and z # Othen V[ = AVg implies \ = 22% = 2y = 2% ora? =
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vielding 8 points cach with an f-value of 3.

Case 2: If one of the variables is 0 and the other two are not, then the squares of the two nonzero coordinates are
equal with common value 1 5 and the corresponding f-value is %

Case 3: If exactly two of the variables are 0, then the third variable has value 3:1 with corresponding f-value of 1.

P "y . N g .. .
Thus on & + y* + 2% = 1, the maximum valuc of f is 1 and the minimum value is %

23. Lexthcsidesofthercctanglebexandy.iﬂcn ”x,y’:my,gl%,m! 5515 =p = Vﬂ y) =y, ),

AVg = (2X,2)). Then X = Ly = L implies = = y and the rectangle with maximum area is a square with side
length $p. ‘
— . < g o Rt p—
9, flx,y,2) = zyz, g(z,y,2) =z +y+ 2= 100 = Vf = (yz,zz,ay) = AVg = (A, A, ). Then
A=y = rz=ocyimplicsz =y = 2= ‘—%9.
~—

37. We need to find the extreme values of f(z,y, 2) = 2?4 y? 4 22 subject to the two constraints
g{x,y,2) = &+ y + 22 = 2 and h(x,y,z) = 22 + yg ~z=0 Vf= (22, 2y, 2z} AVg = (A, A, 2}) and
(Vh = (2um, 241y, —4s). Thus we need (1) 23 = A + 2z, (2) 2y = A + 2, (3) 22 = 2\ — 1,
@) z+y+22=2and(5) z* +y* — z = 0. From (1) and (2), 2(z — y) = 2u(x — y), s0 if x % y, p = 1.
Putting this in (3) gives 22 = 2\ —~ lor A =z + —» . but putting p = 1 into (1) says A = 0. Hence z + —2~ ={0or
z = ~% Then (4) and (5) become 2 + y — 3 == 0 and 22 + y? + -2- == 0. The last equation cannot be true, so this
case gives no solution. So we must have x = y. Then (4) and (5) become 2z + 2z = 2 and 22% — 2 = 0 which
imply 2 =1 —zand z = 22% Thus 22 =1~z or2z’ + 2 ~ 1 = (2:c~1)(;r«§-1) =0s0oxr=3ora=—L
The two points to check are (3, 3, 3) and (=1,~1,2): f(3.4,3) = § and f(~1,-1,2) = 6. Thus (1,4, 4) is

the point on the ellipse nearest the origin and (~1, —1,2) is the one farthcst from the origin.



