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Constramed Optlmlzatlon

|_ecture 2



Theorem (1):

A necessary condition for a function f(X) subject to the constraints
gij(X)=0,j=1,2,..,mto have alocal minimizer at a point X" is that
the first partial derivatives of the Lagrange function defined by
L(xq{,X2,...,X5, 1,45, ..., A,;,)) with respect to each of its
arguments must be zero.

H.W.
Minimize f(x,y,z) = —xyz subject to
gl(x'y'z) = x° +y2 — 1,92(X,Y,Z) =x+z=1.




Theorem (2):
A sufficient condition for f(X) subject to the constraints g;(X) =0,
j=1,2,...,mto have alocal minimizer at a point X" Is that the matrix,

Q, defined by o
=L i=1,2,.,n;1=1,2
Q_axiaxl ETR S T G

evaluated at X = X* must be positive definite f or all values for
which the constraints are satisfied.

Note (1):
If Q@ which is defined in (10) negative definite, then X™ will be a local
constrained maximizer of f(X).




Note (2):

It has been shown by Hancock that a necessary
condition for the matrix Q, defined by (10) to be
positive definite Is that each root of the polynomial
z; defined by the following equation be positive .
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Note: 3

If each root of the polynomial z; defined by the
equation (11) negative then the matrix Q In
Theorem (2) be negative definite. In this case the
point X™ will be a local constrained maximizer of

f(X).




Note (4):
Equation (11), on expansion, leadsto (n —m)th

order polynomial in z.
If the some of the roots of this polynomial are positive

while the others are negative, the point X™ Is not an
extreme point. “




