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We ehall consider the problem of decay of a linear system with delay 

dz (t) 
-=:kr(t)+Gx(t-T)+bu 

db (1) 

which must, by meaus of the control u = u ft), be transferred from the given initial state 

z (t) = 5O (t) (- 7 < t f 0) to the equilibrium 8tate 2 (t) s 0 (T - 7 < t < T). 

We shall limit ourselves to the simplest csse when x is a two-dimensional vector, u is 

a scalar, A and G are constant matrices, b is a constant vector and 2’ = 3T(7 = const). 

In this case our problem has an elementary solution. 

The most interesting situation is obtained, when the matrix G is nonsingular and 

vector b is not its chtuacteristic vector, i.e. when the condition of the generality of 

position [l] is fulfilled. We shall investigate this case. Let vector c be a solution of the 

equation Gc= b. Vectors c and b are, by definition, not co&tear. Consequently, they cau 

be regarded as base vectors on the plane 1x1. +I and we have c = (l,Ol, b = (O,l). In these 

coordinates matrix G hss the form 

G= O g1* ( 1 f g22 ’ g12#0 (1.1) 

Function a (t) will be a solution to our problem if and only if 

(2) 

i.e. 
brr (t) f- Gs (t - r) = 0 (T-Z<d<TTf 

52 (t) = 0 (T - 2~ < t < T -T) (3) 
dxs, (t) _-L-- 

dt = a,1x1 (f) j- $1 (t - T) + g&Q (f - r) -+- u (1) = 0 (T - 2r < t < T - z) 
(4) 

dx1 (1) 
-dF--- .= a,p7~ (1) -i- gpixt (t - t), a(T- T) = 0 0”--2~<t<T---) (5) 

Conditions (4) and (2) together define II (t) completely when t 37, condition (3) 

however must also be fulfilled, which means that (2) in this case, is, u (t) = - x1 (t - 7) 

(7’ - T\< t < T). In order to find u (t) from (3) and (5) when O,< t < 7, we make use of 
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where zii (t, t e are the elements of the fundamental matrix X [t, to] of the system ) 

dzfalt = Ax, while yr and yz are found from the initial function x’(t). 

Transformation of the second equation of (6) yields 

Equations (7) will have a solution u (6) for any y1 and ya if and only if the function 

h1 (6) and A, (@) are linearly independent [2]. Last condition is fulfilled whenever the 

condition of the generality of position is fulfilled for A and b, i.e. whenever the vector b 

is not a characteristic vector of the matrix A. Determination of u (2) from (7) can ba per- 

formed, using well known method8 (see eg. [2]). 
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