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APPLICATION OF MATHEMATICAL MODELS 
FOR CORRECTION OF DISCRETE SIGNALS 

OF MANAGEMENT BY OBJECT OF ERGATIC SYSTEM

, -
-

.
Mathematical models suffi cient for realization of calculations on COMPUTER with the purpose of quantita-

tive ground of making decision about the correction of discrete signals of management by the object of the ergatic 
system are got.

: , , , - -
, , , , -

.
Key words: reloading complex, shipping gate, ergatic system, human operator, controlling computing ma-

chine, the device with the object, a system of objectives, mathematical model.
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 [2], 
, , -

.

.
 2- ,

. -
.

. - -

.
– , –

, , , , , -
, ,

.
u1, u2, …, ur

. , u1 — ,  ( ); u2 — ,
.  ( )

, , -

( ). ts – 1 t ts
, ts – 1 ts,

:

               
      (1)

                        
 (2)

 (1)  (n + 1)- -
 {t × x1 × x2 × ... × xn}, t — , xi(t) x(t), i = 1 … n  — 

, uj(t) u(t), i = 1 … r,
. , f1, f2, …, fn - f

 (1) x1, x2, …, xn -
u1, u2, …, ur.

 (2) , -
[( t )s–1, ts]

( . 1). u1, u2, …, ur U. ,
gs

j gs Uk U (k = 1, 2, …)  
xi x.

, j- -
:

            
(3)

uj(t) Uj(t). 
Uj(t) rj. , -

Uj1(t) Uj(t) uj(t), Uj1(t) = uj(t). Uj(t), j = 1… r,
Uj(t)  (2). 
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x(t) U(t) - :

.                                                                (4)                                        

X(t) .

ts–1 t ts -

       (5)

- F s(X ( t ))  (1)  (2). ,
-

 {t × X}.
 [3],  (5) -

ts–1 t ts, -
Cs, . ,

 1-  ( . 1) ts–1 -
Cs. , -

. Cs , ,
, Cs  — .

 [t0 – t0, tM + tM]
( t0 > 0, > tM > 0)  ( )

:

             (6)

t0, t1, tM – 1, tM. M -
 — ,  [4]. 

, , , M = 4 . 2.

. 2. ,  M = 4

 1  10.
X(ts) -

ts F1, F 2, …, F 2  1- t0, t1, …, t4.
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. 3. -
.

. 3.  = 4

t. , -
, . 2 t = t ,

 1 (
). 

[( t )0, tM] t = t  4, 7, 9, 10. 
, . 2  3, 

 (5) [( t )s–1, ts], -
t0.

. -
, ,  1  9 u1(t),  5, 7 — u2(t), 5, 3, 

4 — u3(t).  10 [t 0, tM].
-

. . 2 . -
. 3 .

, , , . 4, .

. 4.  = 4

. 4, t = t t = t .
 (5) -
.

X̄ s t̄ s,  (5) -
X̄ s–1  t = t̄ –1s,



В
ы
п
ус
к
1

176

       X̄ s (s – 1) = s ( t̄ s, X̄ s–1),                                       (7)
s — - N.

t̄ s  ( Fs+1)  1- -
 ( . 1)  (5): Fs( ,

, -
 — -

, . . Fs+1

t̄ s  (2) .
, gs+1 (U ( t̄ s), x ( t̄ s)) gs (U ( t̄ s), x ( t̄ s)). , F s(X̄ s(s – 1) F s+1(X̄ s )

F s+1F s(X̄ s (s – 1) – F s+1(X̄ s) = F s(X̄ s) – F s+1(X̄ s ). (8)

F s+1 , , X̄ (t)
t̄ s t = t̄ s.

,

,

ȳ (s, p) = s,p(X̄
s, X̄ p),                                                                  (9)

                                                        1 s M, s + 1 p M. (10)

 (7).
t̄ s s -

s,p  (9). -
y(s, p). ,

Xs, t̄ s.  (8), 

X s = X̄ s + (F s(X̄ s) – F s+1(X̄ s )) s + O( s) = X̄ s + F s+1
s + O( s),

O( s) — , s  0.

                                                             X(t, X s) = X (t, X̄ s + F s+1
s )                                                               (11)

 (5) Xs t = t̄ s.
- X (t, X s ) X̄ s -

s,

                        (12)

 [5], 

                                                       (13)

:

                                                    (14)

s

¯

¯
¯
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¯ s+1( t̄ s) = I,                                                                        (15)

I — N × N.
t = t̄ s–1:

X ( t̄ s–1, X s ) = X s+1 + s+1(s) F s+1
s ,                                          (16)

¯ s+1(s) — ¯ s+1( t ), t̄ s+1
 (14)  (15). 

X( t̄ s+1, X s ) = X s+2 + s+2(s + 1) ¯ s+1(s) F s+1
s

X ( t̄ p, X s + X̄ p + ¯ p (p – 1) ¯ p–1 (p – 2) ... ¯ s+1(s ) F s+1
s ).

,

     ¯ p (s) ¯ p (p – 1) ¯ p–1 (p – 2) ... ¯ s+1(s ),                                                  (17)

t̄ p:

X ( t̄ p, X s) = X̄ p + ¯ p(s ) F s+1
s ).                                                     (18)

s p, -
 (10), F 0 (X̄ 0) [t 0 – t0, t0 ]

F M+1(X̄ M ) [tM, tM + tM ]. ( -
.) F 1 F M

t0 > 0, tM > 0. ,  (17)  (18) 

¯ 0 F 1 = F 0 (X̄ 0) – F 1 (X̄ 0) 0                                                (19)

F M = F M(X̄ M ) – F M+1(X̄ M ) (20)

, ,

, -
.

, ¯ s+1(s) -
 (14)  (15) 

:
—  (18) X( t̄ p , X s) – X̄ p

F s+1
s  s p, -

 (10);
—  (9) -

;
—

-
;

— , , -
-

 [6, . 7–13].
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