11.8: 10, 12, 16, 24, 38

0. f(z,y.z) =a*y*2% glzy.2z) = +y’ +28 =1 = V= {(2ey2" 2e?z" 220%%), AVg = (202, 20y, 22z}
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16.

24,
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Then Vf = AVg implies (1) A = y";z2 =z?z? = u-I‘zjr,.'d‘g and A # 0, or (2) A = 0and one or two (but not three) of the

2

coordinates are 0. 1f (1) then 7= w* =z" = ii The minimum value nff on the sphere occurs in case (2) with a value of O

and the maximum value is % which arises from all the points from (1), that is, the points (:l::,l—i :,1,—51 ;1-5) R

(4353 38)- (3535 3%)

Fleyz)=2'+y' + 2t glep ) =2+ +:27=1 = ¥Vf= (:41.'3: ay® 41‘1}, AWy = (20, 2y, 2Az).

Case I: e £ 0,y #0and z £ Othen Vf = AVg implies A = 207 = % = 222 arz? =2 =22 = %1 vielding 8 points
each with an f-value of 1.

Case 20 1t one of the variables 1s () and the other two are not, then the squares of the two nonzero coordinates are equal with

common value % and the corresponding f-value is %_

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

r? 4+ 4% + 2% = 1, the maximum value of f is 1 and the minimum value is ii

flzy.2)=3x—y—3z,g(zyz)=c+y—z=0hlz.yp2)=0?+2*=1 = VI ={3-1,-3),
AVg = (MA, N, pVh = (2ue,0,4pz). Then3d = A4 2pr, —1 = Aand -3 = —A+dpz, s0d = —1, pz = —1,

e = 2. Thus h{x, y, z) = 1 implies % = Q(F_L-a) =lorp=+Bs0z= :FFIE; T = :I:ﬁ; and glz,y, z) = 0 implies

¥ = :F—‘j%. Henee the maximum of [ subject to the constraints is f(—‘? —g: —%’.—;EJ = 2+/6 and the minimum is

(-, o) = 2B

Let f{x.y.2) = s{s — x)(s —w)(s — 2), glr, . 2) = o + v+ z. Then

Vi={—s{s—y)(s—z), —s(s —x)s —z), —s(s —z){s —y)}, AVWg = (A A A). Thus

(1) (s—yls—z)=(s—a){s —z)and (2) {s — 2)(s — 2) = (s — x)(s — ). (1) implies & = y while (2) implies y = =,

so @ = y = z = p/3 and the triangle with maximum area is equilateral.

Let the dimensions of the box be x, y, and z, so its volume is f{x.y,z) = zyz, its surface area is

glz,y,z) = 2y + yz + zz = 750 and its total edge length is iz, y.z) = ¢ +y + z = 50. Then

Vi={yz.ez. oy} = AW+ pVh= (My+z). Mz + ) Mz + ) + (popop)h So(l) yz = Aly+z) 4+ p.

(2) 2z = Mz + z) + p,and (3) =y = A(z + ) + p. Notice that the box can’t be a cube or else = =y = =z = 2! but then
oy +yz+xz= % % T80, Assume x is the distinct side, that is, = # g, = 3 z. Then (1) minus (2} implies

z{y —x) =My —x)or A=z, and (1) minus (3) implicsy(z —x) = Mz —s)jor A=y Soy=z=Aandx +y +z = 50

= 2
implies » = B) — 2A; also my + yz + vz = THD implies ={2) + A% — 750, Hence 50 — 2\ — % or
AXT — 1004 + 750 = Oand A = % V10 wiving the soints (3(50 F104/10) . (50 £5+10), 1(50 £ 5/10)).

Thus the minimum of J is f(£(50 - 10V3) , 2(50 + 5v10) . 3 (50 + 5v10)) = 5= (87,500 — 2500 v/10 ), and its

maximum is f{% (50 + 10/T0), 2(50 —5/T0), 3 (50 — 5 vI0)) = & (87,500 + 2500 /10 ).

Note: 1f either y or z is the distinet side, then symmetry gives the same result.



