Lior Silberman’s Math 100 27

11. MULTIVARIABLE OPTIMIZATION
(1/12/2022)

Goals.

(1) Critial points in 2d

(2) Multivariable optimization
(3) Constrained optimization
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Math 100C — WORKSHEET 11
MULTIVARIABLE OPTIMIZATION

1. CRITICAL POINTS; MULTIVARIABLE
OPTIMIZATION

(1) How many critical points does f(z,y) = 22 —z*+y°

have? N
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(2) Find the critical points of f(z,y) = 2*—z*+zy+y*.
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(3) (MATH 105 Final, 2013) Find the critical points of
fla,y) = zye Y.
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(5) Find the critical points of (7z + 3y + 2y?)e > V.
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2. OPTIMIZATION

(6) Find the maximum of (7z+3y+2y*)e *"Y for x > 0,
y =0,
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(4)

(a) Let f(z,y) = 42* + 8y* + 7. Find the critical
point(s) of f(z,y), and determine (if possible)
whether each critical point corresponds to a lo-
cal maximum, local minimum, or neither (“saddle
point”).
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(b) (MATH 105 Final, 2017) Let f(z,y) = —4z° +
8y — 3. Find the critical point(s) of f(z,y), and
determine (if possible) whether each critical point
corresponds to a local maximum, local minimum,
or neither (“saddle point”).



(7) A company can make widgets of varying quality. The
cost of making ¢ widgets of quality t is C = 3t* +
Vt-q. At price p the company can sell ¢ = t_—?:_zz
widgets.

(a) Write an expression for the profit function f(g,1).

(b) How many widgets of what quality should the
company make to maximize profits?



@0 =0, %(o)cﬂ :<’_J>\1 "Q‘72)6~L9

§—% (o) ‘1)3(3 +\1}@9Q B QV() e‘(9
Venisheo ot ”Hcm ks

= — = ’_5_ _ J
=2 gl 4 ) ,
On [0)00> ) -ﬁ(o)o) ;"; ${o2) = (3%‘ 4—1,2-)6)3 2
€9 Logts _ o -3
U ‘HO)‘O):O( Ry Je

e | _3h
S0 Ymyimlut 1f Je ot (b,%:)

—

On yzo, 4(2)= Fxe™ | S0 2y 00
ho Cyibr e ?o)'hjfs X=) Moy P(1)-% = 3] »y)e“)(
T . <
O{‘ +M \(»‘F(XJO> ’P(o"’):") /6'?"7 'Nxﬁ) =D

X—=)e0 T
WMM“% W }{5’ ?,Q:) a./.'(a,'mj # (/)a) Sdhe q) L@?(”’C
50 ax 2%{,‘4)] ;‘:“’g A liryo s o
t 2

;‘7/-7-)8&) z

4 :2: s L@fswf?



| MV) ‘h \/ﬂY;’al’a(v oj)h’hhgﬁ L;'m,

@ 76""”’ O thita) @97L3 i o )

oualuay Ao, e (f g
Lonchion ot pof'ﬂ’x U

Olinise on Bibn 9(s« ned)
@ Tq)u ng,e,s-%/w “ﬁoﬂL Va o @6 nesded

?Y_Qal.@m, (634 Oj’h'?m’;z oh Launo(m)
YiNd mwar /»’o" 4 e q) € "oL)'ecL'w {umctia”
%L)‘Q& “‘0 Gl ﬂ) =0 "C@»S%"(w'n"‘ﬂ!
(Calle) " Conshraupas 5T )
One wcnd » alens Gl OTW Lor 4= Y%k)
Th, on Glyn)=e e Hxu)s £ o)
ww Ao -Var  Calealts
Mahhad o Laﬁwmsz W)\o\H&»L{MSL
bdd variatl ), veploce rorficd gt Wb e,
RGN RE
Byl




3. CONSTRAINED OPTIMIZATION

(8) (MATH 105 final, 2017) Use the method of Lagrange
Multipliers to find the maximum value of the utility

function U = f(z,y) = 16:U%y%, subject to the con-
straint G(z,y) = 50x + 100y — 500,000 = 0, where
x> 0andy > 0.
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4. COMBINATION PROBLEMS

(10) Find the maximum and minimum values of f(z,y) =
—2? 4+ 8y in the disc R = {x2 + ¢y < 25}.
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