4 f(z,y) =4z +6y, g(z,y) = 2> +y*> =13 = Vf=(4,6), \Vg = (2Az,2)y). Then 2A\z = 4 and
‘ . 2 3 s o (2% [3\? 13
2)\y=61mplya:=Xandy:;.But13=z +y=1=<) +(= = 13=F = A=zl,s0f

has possible extreme values at the points (2, 3), (—2, —3). We compute f(2,3) = 26 and f(-2,-3) = —26, so
the maximum value of f on 22 + 3 = 13 is £(2,3) = 26 and the minimum value is f(—2, —3) = —26.
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6 flz.y) =2*+y’ g(z,y) =" +y* =1 = Vf=(2z,2y), \Vg = (42z®,4xy®). Then = = 2)z® implies

"‘=0°")‘=ﬁ' If z = 0, then z* 4 y* = 1 implies y = &1, Buty = 2\y® implies y = 0soz = +1 or

1
A= 20 —andz? =y?and 2zt =1soz = i'lf Hence the possible points are (0, :I:l) (£1,0), (:l:—é/—_,:l:-lv—,-)

with the maximum value of f on z* + y* = 1 being f (i’é/_i’ 7f—2) = 72- = +/2 and the minimtim value being
£(0,+1) = f(£1,0) = 1.



8 f(z,y,2) =8z —4z,9(z,y,2) =22+ 10y + 22 =5 = Vf=(8,0,—4),\Vg= (22, 20y, 22z).
Then 22z = 8,200y = 0,2\2 = —4dimply z = ;, y=0and z = —%. But

2 2

5=a2+10y% + 2% = (;) +10 (0)2 + (—;) = 5= %\% = A= %2, so f has possible extreme
values at the points (2,0, —1), (—2,0, 1). The maximum of f on z2 + 10y? + 2% = 5 is f(2,0,—1) = 20, and the
minimum is f(—2,0,1) = —20.



Wy +2” =1

8. f(z,y) =22 +3y* —4z—-5 = Vf={(4x-4,6y)= (0,00 = z=1,y=0. Thus(1,0) isthe only
critical point of f, and it lies in the region z2 + y% < 16. On the boundary, g(z,y) = > + 4> = 16 =
AVg = (2Xz,2)y),so 6y = 20y = ecithery =0o0r A = 3. Ify = 0, then = = +4; if A = 3, then
4z -4 =2 = z=-2andy=£23. Now f(1,0) = -7, f(4,0) = 11, f(~4,0) = 43, and
f(=2,£2v/3) = 47. Thus the maximum value of f(z,y) on the disk z* + y® < 16 is f(—2,£2v/3) = 47, and

the minimum value is f(1,0) = —7.



2. P(L,K) =bL*K'™*,g(L,K)=mL+nK =p = VP=(abL* 'K (1-a)bL*K™?),
AVg = (Am, Mn). Then ob(K/L)!~® = dm and (1 — a)b(L/K)* = dnand mL + nK = p, so
ab(K/L)'=%/m = (1 — a)b(L/K)®/n ot na/[m(1 — a)] = (L/K)*L/EN~= ot [ = Kna/[m(1 - )}.
Substituting into mL + nK = p gives K = (1 — a)p/n and L = ap/m for the maximum production.

2. C(L,K) = mL +nK, g(L,K) = bL°K'"*=Q = VC = (m,n), -

l—a a
—_ a—lgl—a _ apr—a ﬂ £ — n 5_ arrl-—a _
AVg = (AabL~ K=, A(1 - a)bL*K~*). Then ab(K> = (1—a)b(L> and bL*K'~* = Q
na L'/ L\* Kna ’ Kna 1°_ . ..
» wita - (®) (7) = r-matemeemnt] -0 s
_ Q _Qm*(1—a)” _Qm*'(1-a)*!  Qnl7%al™® N
K= b(na/[m(l - a)])* bnxae and L =  bna—lga-l ~ bml-a(1l —a)l-@ minimizes

cost.



B. f(z,y,2) = 22 +y? + 77, g(z,y,2) = 2%’z =1 =
Vf = (2z,2y,22z) = AVg = <2Azy2z, 2xzyz, Az2y2>. Then Ay?z = 1, Az?z = 1 and Az?y? = 2z s0
¥’z = z?zand z = Ly. Also 2z/1 = Az%y?/(Az?2) s0 22% = 3? and y = £v/2 2. But 2’z = 1 implies
z > 0and 4z° = 1. Thus the points are (:!:21/10, +21/10, 2_2/5), and the minimum distance is attained at each

of these. -



#1. (a) We wish to maximize f(z1,z2, ..., Zn) = {/T1Z2- - Tn subject to
g(z1,22, ..., Zn) =21+ 22+ -+ zn =candz; > 0.

1 1
Vf=<%(zlz2"~:l:n)" 1(:1:2---1:"),%(111:2'--1!")" 1(1!11!3"'13,;),..., :

1_
L(zyzg--20)* 1(I1...In_1)>



and AVg = (A, ), ..., A), so we need to solve the system of equations

1/n

1 -
;(111'.2---:1:.,)* Yag--zn) =2 = x3/"zy/™ . 2/" =niz

1 1_
_(2122...1;“)" 1(2123...1;"):A = zi/"’z;/"...z}/":nAzQ
n

1 1_
—(z1Z2+ Q)" N Ey Tpe1) =4 x}/"m;/"---x}/"=n/\zn
n

This implies nAz1 = nAzs = -+ = nAz,. Note A # 0, otherwise we can’t have all z; > 0. Thus

c
T1=2=-=Zn.Butmm+z24+---+Tpn=c = nNIi=c =H TI1=—=Ty3=T3 = =In.
n

. . {C C c .
Then the ofily point where f can have an extreme value is (; =y e ;). Since we can choose values for
n

(z1,23,... ,zs) that make f as close to zero (but not equal) as we like, f has no minimum value. Thus the
N . c c c c c c c ‘
ma.xnmumvalumsf(—,—,...,—): ] e = —,
n n n n n n

(b) From part (a), 5 is the maximum value of f. Thus f(z1,%2, ..., 2n) = YT1T2 - Tn < % But

T N = .
1+ ZTo+ - +Tpn =¢850 YTiZz ZTpn < 1t 22: +z". These two means are equal when f attains

its maximum value %, but this can occur only at the point (s, E, ey %) we found in part (a). So the means
n
[+

areequalonlywhenzl=:z:2=:z:3=~--=:cn=-ﬁ.





