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This work continues investigations [1].

L agrange multipliers method is used for constraints extremum problems. The necessary optimality
Ol

ditions consist of equalities that are relations between unknown values and Lagrange multipliers.

dowever there exists another form of optimality conditions. It is not consist of Lagrange multipliers.
his

Srelation is characterized the matrix of partial derivatives of the state functional and constraints
jerators.
Let V, Y, Z be Banach spaces, A: V xY — Z be a smooth operator, and I : V x ¥ —Rbea
\:za functional. We have the problem of the minimization of the f

unctional I on the zeros set of
operator A. Determine F = (I, 4), Q = (£, L), where E is the unit operator of the control space
and L : V — Y is implicit operator determined

by the state equation A(v,y) = 0 (control-state

ieorem 1. If the pair (v,y) is a solution of the given problem,

and the partial derivative Aylv,y)
invertible, then F'(v,y)Q’(v) = 0.

This optimality condition includes the matrix of partial derivatives (Jacobean) of F. Consider finite

mensional case. We have the problem of the minimization of th

e function fy = Jo(zo, 21, ..., 2,)
der the conditions f;(z, v ®n) = 0,4 =1,..,n. All functions are smooth.

eorem 2. Ifx = (zg,z, -y ) 15 the local extremum of the function fy under the given conditions,
i Jacobean of functions fy, J15-., fn at the point z is equal to zero.

Consider the problem of the minimization of the function fy = fo(z), where z = (s Brg)
ger the conditions f;(z, ..., Tntr) =0,i=1,...,n. All functions are smooth. Fixed the multi index
=01,...,an), where a; € {1,...,n + T}, @i # a; Vi # j. Determine

Boy fo(z) ... Ba,folz) 8sfolz)

2 (z) = Boy f1(®) o Bapfi(z) B fi(z) B O

Oy fu(z) ... O fn(x) 9p, fo(z)

e 5 € 1,...n+r, §; # B; for all i # j and B; # aj for all 4, j.

ieorem 3. If z = (21, ..., Tn4r) is the local extremum of the function fo under the given conditions,
W2 (2)] =0,i=1,2,...r
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SECTION 8. HISTORY AND TEACHING OF MATHEMATICS
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