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Module 5

Constrained Optimization
Algorithms: Kuhn-Tucker
Conditions




Kuhn-Tucker Conditions {3
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Consider the following optimization problem:

Mimimize f(X) subject to g;(X) < Oforj=1.2,....p; where X=[x; x2...x,]

Then the Kuhn-Tucker conditions for X =[x; x> ...Xx, ]tobe alocal minimum are

) m ~

ox, ‘o °ox

A",jgj: j=L2,....m (1)
g; =0 j=L2...m
4,20 j=L2,..m
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Kuhn-Tucker Conditions - Example L)

g et

Minimize f = x; +2x; +3x; subject to the constraints
g =x—x,—2x, <12
— 4 N T4
g, =X, +2x,—3x;, <8

using Kuhn-Tucker conditions.

of 02, 02> —
a) —+ A +A4,—===0 b)A.g.=0
) OX; . ox, =~ Ox; | /)
l.e.
ie. A(x,—x,—2x,—-12)=0 (5)
25+ 4 +4,=0 (2) A, (x,+2x,-3x,-8)=0  (6)

4x, — A4 +24,=0 (3)
6x,—24—34, =0 (4)
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Kuhn-Tucker Conditions - Example L5

c)g; <0 d) 2, >0

j..ET._., lLe.
x,—x, —2x,—-12<0 (7) ’

x, +2x,—3x, —-8<0 (8)

2,>0 (9)
2,20 (10)

From (5) etther4, =0 or, x, —x, —2x,-12=0

Case I: ,=0

From (2), (3) and (4) we have x; =x,= —A,/2and x3= A, /2.
Using these in (6) we get A, +84,=0,.. 4, =00r —8

From (10), A, 20 |, therefore, A, =0, X =[0,0,0].

this solution set satisfies all of (6) to (9)
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Kuhn-Tucker Conditions - Example L5

Case 2: x;,—x,—2x,—-12=0

Using (2), (3) and (4), we have ~hoh 424 24434 —12=0or.

2 4 3
174, +124, =—144 . But conditions (9) and (10) give us 4, > 0and A, > 0simultaneously,

which cannot be possible with 174 +124, =-144.

Hence the solution set for this optimization problemis X =[000 ]



Practice Problem (<)

—

Minimize f =x; + x, +60x, subject to the constraints
g, =x,—80=0
g, =x+x,—12020

using Kuhn-Tucker conditions.

The solution set for this optimization problem 1is X = [ 8040 ].



