analytical solution of the inverse kinematics problem. The presence of
a rigorous mathematical model makes it possible to use all the results
of mathematical control theory in delta robot control problems. In par-
ticular, it is possible to determine the stabilizing control in the problem
of stabilizing a given position of the gripper of a delta robot [8] by the
method of N.N. Krasovskii [9].
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We consider the following nonlocal boundary value problem under
impulse actions:
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dx

—=ftwu(t), 0<St<T t#t, i=12..p, (1)
T
1%@+/ﬁun@ﬁ=a (2)
0

z(t7) =x(t;) + L(z(t)), i=1,2,..,p, 0<ty <ty <..<t,<T, (3)
u(-) €U C Ly([0,77), (4)

where z(t) € R"; f(t, z,u) is n-dimensional continuous and differentiable
function with respect to (z,u); A, m(t) € R*", C € R™! are the given

T
matrices, moreover det N # 0, N = A+ [m(t)dt; I, : R* — R",
0

1 = 1,2,...,p, are some continuously differentiable given functions; u
are control parameters; z(¢;) denotes the right limit of z(¢) at t = .

On the solutions of boundary value problem (1)-(4) it is required to
minimize the functional

J(u) = ®(x(0), z(T)), ()

where ®(z,y) is a given scalar function with continuous first derivatives
with respect to (x,y) .

Note that an optimal control problem with two-point boundary con-
ditions under impulse actions was studied in [1].

At first, under some additional conditions on the impact data of the
problem we prove that boundary value problem (1)-(3) has a unique
solution for each fixed admissible control (4).

Theorem 1. Let the above conditions be fulfilled and furthermore,
det (B + L (x (t;))) #0, i =1,2,...,p.

Then the functional (5) is differentiable under the constraints (1)-(4)
and its gradient is of the form

J'(u) = fu(t,z, u)(t) € Ly[0,T]
where () is the solution of the difference-differential system

ﬂ%ﬁz_ﬁ@%mmw—w@xt#m (6)



= I (@ (8) 0) (T (2 (6) u) + B) (8, i=12,0p,  (7)

with the boundary conditions

0P oD
5%@”¢ﬂm::_&dT)

Theorem 2. Le the conditions of theorem 1 be fulfilled. Then for
the optimality of the control u, € U in problem (1)-(5) it is necessary
that the inequality

b(0) = A\ +

/ u(t, 2 (8), wi(t), u(t)), ult) — us(t)) dt = 0

to be fulfilled for any u, € U.
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We consider the following problem:

ty

Nﬂﬁ:/L@Mmﬂmﬁ%mm (1)

z()
to

T (t()) =Xy, T (tl) =T, T () € POl (I, Rn) , (2)
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