


Opgave 3
Betragt fglgende optimeringsproblem med én bibetingelse:

max 2z +y under bibetingelsen 2%+ y* = 20.
z?y

(a) Opskriv Lagrangefunktionen £(z,y) for dette problem, og opstil de tre fgrsteordens-
betingelser.
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(b) Bestem de to lgsninger til fgrsteordensbetingelserne.
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(c¢) Brug ekstremvaerdissetningen (The Extreme Value Theorem) til at redeggre for, at
der findes en lgsning til optimeringsproblemet.

Bestem den entydige lgsning til problemet og den tilhgrende maksimumsveerdi.
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1. Problem 1: Maximum Area Rectangle in a Circle
Maximize the area of a rectangle inscribed in a circle of radius 7.
Objective function: A(z,y) = 4zy (Area of the rectangle)
Constraint: £ + y2 = 72 (Equation of the circle)
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Problem:

Maximize the function f(z,y) = 3z — 4y subject to the constraint 22 + 4y? = 24.
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1. Consider the problem max f(x,y) = 3x + 4y s.t. g(x,y) =2 + y* = 225.

(a) Solve both it, and the corresponding minimization problem, using the Lagrange multiplier
method.

(b) Suppose the right-hand side of the constraint is changed from 225 to 224. What is the approx-
imate change in the maximum value of f?
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utility maximization problem max U(x,y) = VX +y s.t. x+ 4y = 100.
the Lagra ange method, find the quantities demanded of the two goods.

me increases from 100 to 101. What is the exact increase in the optimal value
Compare with the value found in (a) for the Lagrange multiplier.
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@@ 2. Solvethe problems:®
(a) max P+y’—2x+1 st 24 4y*=16

L Q/d/‘mw (e Counlbone Of‘o)v /oy,
LT Xl‘f‘\[z "ZX‘E/] ’j ( XL*‘ %\IZ —/LG> ’ \/L[/Q('i
Ll O NI= L 2 421~ [ 2hed | E DIt A AN [ [ O 2N - é?\/ﬂ = [2 i+ M\( -j)
De lo | FO | (e~ | 8dleden:

R S e R S
w = 4+ x1 A Y=o < - Lcmmj

<1 = A 2) y=o

=4 = A Uy A=Yy

4,12’ 1 y 7 =1
P Yk /{71

For Nl=[ O ﬂ@d@( NRRIIICNE TP *x FEAL ] A E /1~%fz

A IESE 3

A
1-4% =9
L/(~ E(/\)/;/{
~% =3
M= 1 3
=
L =X
N e e %{uc/t Vved

J
UL\(a = ”% + /¢
NI YT B DTN
N = A 3 g
NS = A2 Lol L e ] ] e
il i 3¢ d
N ol
3

Qc Y"LW\"T‘ ﬂlq éwwww PWM’ % Jor
Y e

| -~
Ced o 2= (=g A1 £C4,0,2) = Gy
€CLI5 . 4)- O, (4% %) G
: (

AN

V| Bacl

Wi



(b) min 1n(2+x2)+y2 S.t. x2+2 o
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