CONSTRAINED
OPTIMIZATION




EXAMPLE 1: Suppose z = f (X,y) = x* + y* + 20, and our
constraint curve is X + y = 3. Find the minimum value of

z = f(x,y) on this curve.

ﬁ#ﬁﬁt’i‘:::f:
A

Iﬁ

NN OAAA AN ]

e SR
R

Z=X"+Yy*+20 o

g=X+Y

.f*. ﬂ"
Wil g
s
Jf "f

(AN
(KR
A

A
Zx:ﬂ’gx 2X=A 2

= =
zy:/igy 2y:ﬂ _i
2




49

The minimum point is 227 =(1.5,1.5,24.5).
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EXAMPLE 2: Find the maximum and minimum values of

2 2
z=f(x,y)=x*+y* +20 on the ellipse )2(5+); =1.

z=X"+y?+20

2 2
XY
= — 4 —
: 25 4
Z, =2X

2x:>2X=%:>x:O or A=25
gX:2_5 25

z, =2y
2y:>2y:%fy:> y=0o0ori=4

9y 1



2 2 Z, =2X
Z=X"+Yy +20 X
2 2 2X:>2X:%:>Xzoorﬂ:25
g:x__|_y_ gX:2_5 25
25 4
Z, =2y
y
zy:2y=m3y=00ri=4
gy:T 4

Hence, extreme values can only occur at the
points (0,-2),(0,2),(-5,0),and (5,0).

2(0,-2) =24 = min
2(0,2) =24 = min
2(-5,0) =45= max
2(5,0) =45= max



EXAMPLE 3: Find the maximum and minimum values of
z=f(x,y)=(x-1)°+(y—2)* on the circle x* + y* = 45.




EXAMPLE 3: Find the maximum and minimum values of
z=f(x,y)=(x-1)°+(y—2)* on the circle x* + y* = 45.

z=(x-1°+(y-2)°
g=x"+y’

Z, =2X—2
= 2X—2=2AX=>X-1=AX

gy = 2X

zy:2y—4

= 2y—4=24y=>y-2=4
9, -2y y y=y y



x—lzlx:x—lx:lzx(l—ﬁ):lzx:ﬁ z=(x—1)2+(y—2)2

g=x"+y’

y=2=Ay=>Yy-Ay=2=y(l-1)=2= y:%

1Y (2 Y
X2 +y?=45=| ——| +| —— | =45
1-2 1-2

o ~=45= (1-1)° 1
1-A) 9

4/3
:>12—2m§:0:>/1= /
9 2/3

> X=-3&Yy=-6 or Xx=3&Yy=06

2(-3,-6) = (—4)* + (-8)* =16+ 64 =80 «— maximum

2(3,6) =2° +4° =4 +16 = 20 « minimum



x—lzlx:x—lx:lzx(l—ﬁ):lzx:ﬁ z=(x—1)2+(y—2)2

g=x"+y’

y=2=Ay=>Yy-Ay=2=y(l-1)=2= y:%

1Y (2 Y
X2 +y?=45=| ——| +| —— | =45
1-2 1-2

= > ~=45= (1-1)° _L
(1- 1) 9

4/3
2/3
=>X=-3&Yy=-06 or x=3&Yy=6

:>/12—2/1+§:o:>/1={

2(-3,-6) = (—4)* + (-8)* =16+ 64 =80 «— maximum

2(3,6) =2° +4° =4 +16 = 20 « minimum



