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13. MULTIVARIABLE OPTIMIZATION
(20/11/2023)

Goals.
(1) Critial points in 2d

- (2) Multivariable optimization
(3) Constrained optimization

Last Time. H“‘*‘V‘f M-Q [!h{l"bn S

0 pols, lines Plawe) in 34
Shd‘c}\;)\g 3d oblech v Jal
@<%Wm %fﬂ%@
R) Tarbiad sloyvehes o
(o) Chibroud ydc;rﬂ'ﬁ*: all ‘Darﬁ'w( deyivatlves Ve ),

—

¥l'n0(4'%5 CYﬁl’l‘an ?0)'”}7 4{ 7(6(;,73(“)
= So’(/\'u; ?35_/*% A —Q}Wﬁbﬂf % %}C,/WQW)’D

(5, %)= 0



Math 100A — WORKSHEET 13
MULTIVARIABLE OPTIMIZATION

1. CRITICAL POINTS; MULTIVARIABLE
OPTIMIZATION

(1) xHow many critical points does f(x,y) = x2—x,4+y2

Qgt_- have? %
g\(:&X—J)-XQ ) 9&3:%

oy ab %Qx(\ﬂy"):O > xe{o, ¢
a‘j = 0 "2\370
e (0,0)} L@,O), ("ﬁl')o)

SDO\'h)')‘L ( o) ( @)O i)

Date: 29/11/2023, Worksheet by Lior Silberman. This instructional material is excluded from the terms of UBC Policy 81.
1



(2) *Find the critical points of f(z,y) = x* — z* +zy +

Y2,

§(=2x—¢y3+<3 | %:X+% |
oo sho Jicseyze g,
X+ 9\‘3 =0 X=~2¢
0 "Q’Lj +?>333+\é= 0 o 08(33\0{%):0
selichtn hawe %@?o)i@} .
Orhics! PO‘H? over (O ,0),6@\%) i (dg;@

(3) (MATH 105 Final, 2013) % Find the critical points
of f(z,y) = zye 2>V,
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(4)

(a) »x Let f(z,y) = 4z + 8y* + 7. Find the criti-
cal point(s) of f(x,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) = —4a*+
8y%> — 3. Find the critical point(s) of f(x,y), and
determine (if possible) whether each critical point
corresponds to a local maximum, local minimum,
or neither (“saddle point”).
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(5) % Find the critical points of (7z + 3y + 2y*)e " V.

2. OPTIMIZATION

(6) +xFind the minimum of f(z,y) = 222+ 3y* — 4z —5:
(a) on the rectangle 0 <2 <2, -1 <y < 1.
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(b) on the rectangle 2 <z <3, -1 <y < 1. i ajr o)
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(7) Find the maximum of (7z+3y+2y%)e ¥ for z > 0,
y =0,
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(8) 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 g = t_p
widgets.

(a) Write an expression for the profit function f (g t)
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(b) How many widgets of what quality should the
company make to maximize profits?
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(9) Find the maximum and minimum values of f(z,y) =
—z% + 8y in the disc R = {z*+y*> <25}
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