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A".p.A—p-A"-P-B-(B"-P-B+R) -B"-P-A+0 =0, 6)
K=(B"-P-B+R)"-B' P-4

Simplifying we can write symbolically
[K,P]=lqr(A,B,0,R). (7

To simplify the solution we can write the weight matrix () in diagonal form and R as a
positive number

q O 0

o= " & T | g0 R=p>o0. (8)
o
0 0 g,

Then, using the solution (6, 7) for the object (3) with performance index (5) matrices (8)
we can obtain the main result of the article, namely the state controller (4) matrix K has the form

K =[h,0,. 0],

[h.p]=lgr(a.b.ir(Q).p). (Q)= zq ©)

As we see, we obtain the simple scalar solution for complex matrix problem. Moreover,
we see that the controller gain value /4 is not dependent on the delay value.
To reconstruct the whole matrix P, we can write

pl O ‘e O pn:qVN

P= O Pyt Py T P Ty (10)
: : . 0 p1:p>
0 0 p, j:l,...,n—2

To prove the solution we can use direct substitution.

To obtain the complete control problem solution we should design the observer. To design
it we use the approach for dead-beat controllers design and choose all eigenvalues of matrix
A—L-C equal to zero. Then we can obtain matrix L in the form

L=, 1,=a"7", j=1..n (11)

155ty j

To prove the solution we can use direct substitution.

We can use our results which are obtained for standard aperiodic link of the first order
with a delay model (1) for standard integrator link of the first order with a delay model of the
form

k

W(s) _Y) =——e ", (12)
u(s) T-s
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and observer matrices. Further studies should be devoted to research of the robustness of the
developed control systems.
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