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Abstract

We show the role of administrative control procedures to maximize
the efficiency of managing organizational structures in the theory of
active systems (TAS).
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1 Introduction

Organizations cover different spheres of human activity in society. Mecha-
nisms of interaction between people through socialization create conditions
and prerequisites of development of communication skills, form positive moral
standards of people in the public and industrial relations. They also create
a control system, which includes ensuring of the effectiveness of the existence
of society. Moreover, management systems correct the relationship between
people in society, thus ensuring the stability of society. The very existence
of the organization and management of the system depends on how control
system is organized, since the control system acts as a feedback in control
organization [1]. Indeed, many problems in the management of organizations
(firms, enterprises, institutions, etc.) of all sizes and specialization arise due
to the fact that from competent declaration of goals it often follows a set of
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actions and activities relevant to these objectives distantly. For example, in
the enterprise an order of the management leads to results, directly opposed to
plans. The reason is that take an order is not enough, it’s necessary to control
their implementation.

In this paper we consider a heuristic approach to the formalization of proce-
dures for administrative control Ak. This approach enables us to more deeply
understand such fundamental questions of TAS as: the essence of feedback in
managing organizational structures; role of the procedures Ak in obtaining in-
formation about the execution of the plan by active elements (Ae); evaluation
of controllability the organizational system [3].

Consider the general formulation of a management task of some (passive
or active) system [2]. Let the state of the system be described by the variable
y ∈ A, belonging to the admissible set A. Status of the system at a given
moment of time depends on the control actions η ∈ U : y = G(η). Assume
that there is a function Φ(η,G(η)) in the set U × A, this function determines
the efficiency of the functioning of the system (in terms of the government).
The value of K(η) = Φ(η,G(η)) is called an effective control η ∈ U. The task
of government is to select an admissible control that would maximize the value
of its efficiency, if the reaction G(η) of the system to control actions is known:

K(η)→ max
η∈U

(1)

This condition is closely related to the effectiveness of administrative con-
trol procedure (Ak) of the system. Since value of the function G(η) will be
maximized G(η)→ max

η∈U
if the center Ac knows Ŝ message on the implementa-

tion plan by the active elements of Ae. Message Ŝ is the result of the procedure
Ak : G(η)→ Ŝ.

Aim of the paper. Find condition for the efficiency of administrative
control procedures Ak of the active system, i.e. balance condition of the plan
for active system at Ak : G(η)→ Ŝ.

2 Method of solution

We mean by ”organization” an organizational system as a community of peo-
ple, sharing a particular program or purpose and acting on the basis of certain
rules and procedures. This system is defined as the activity and people as
active elements of the system.

First, consider differences in the management of passive and active systems.
For a passive (e.g. technical) system dependence y = G(η) is, in fact, a system
model of the managed object that reflecting regulations to its functioning [2].

The situation is different in active systems (Ac), i.e. systems where con-
trolled entities have the activity property, including free choice of its state.
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Besides the possibility of state selection, elements of the active system (Ae)
have their own interests and preferences, make state choices purposefully (oth-
erwise, their behavior could be considered as passive). Accordingly model of
the system G(η) is concretized, that should take into account signs of the con-
trolled entities (Ae) activity. Control effect η ∈ U by its physical nature, has
two components: strength and depth. And choice the type of control depends
on these components.

Impact force F is an impact, which affects the state of the control ob-
ject. This may be the information signal, stimulus, power, authority, orders,
instructions and etc.

Depth impact Q is degree of influence of the impact on the control object.
The combination of strength and depth of the impact determines the type of
control. Management is the impact of the form U = F&Q. Naturally this
impact is bound to be a reaction of the managed element.

Reactions Ae, for controlling impact in our case, are divided in four groups
S− resistance ofAe to control impact. Resistance is expressed unwillingness

to the perform plan.
I− selectivity of Ae for control impact. It is expressed in selectivity (pref-

erence) for implementation of the plan.
N− uncertainty of Ae on control impact. It is expressed in uncertainty or

indifference in the performance plan.
A1− activity of Ae. It is expressed in a strong desire to fulfill the plan.
L̇= {S, I,N,A1}− actually not only defines y ∈ A of the active system,

but gives to head of the organization the opportunity to evaluate the potential
of the organization [4] and make a strategic plan [5]. Thus the model of the
active system is as follows

G(η) = (η → S)&(η → I)&(η → N)&(η → A1) (2)

If goal of the center is denoted as ΨAc(X,Ω) : where X is a plan that has to
perform Ac,Ω− aet of types of Ae, then the task of management to the choice
of the optimal control is η = η(y) ∈ U, η : A → U, i.e. permissible control
that maximizes efficiency. In other words, it’s necessary to find the conditions
under which work procedures of the administrative control Ak is

η∗ ∈ ArgmaxK(η) = {η ∈ U |∀ν ∈ U K(η) ≥ K(ν)} (3)

At the center Ac there is a goal ΨAc(X,Ω) in the form of plans X and a set
of active elements Ae performing these plans. Likewise, there is an objective
Ae ΨAe (xj, yi, rj), where xj ∈ X, yi ∈ A, rj ∈ Ω. Due to the difference (not
match goals) ΨAc(X,Ω) - ΨAe (xj, yi, rj), there is a need for the procedure of
administrative control on the implementation of the active elements Ac. Here,
X is the set of plans Ac which should be performed; A is a set of states Ac
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after effects U ; Ω is a set of types Ae. Such a discrepancy is detected by the
procedure of administrative control (Ak), i.e.

Ak : G(η)→ Ŝ (4)

In the plan with a lot of many elements Ac, assigned as the i−th in Ae
we denote by xj ∈ X, X is a set of feasible plans, report on implementation

of the i−th plan of Ae is denoted by si ∈ Ŝ, i ∈ I. Implementation of the xi
plan in Ae is generally detected on the basis of a statement si. This message
is going through the procedure of the administrative control Ak.

Assume that the centre defines plans by the procedure of the plan π : Ŝ →
X, where Ŝ =

∏
i∈I
si, X =

∏
i∈I
xi and plan, denoted by the i−th of Ae, will be

defined as: xi = π(S), i ∈ I; si ∈ S.
In order to determine the condition for Ak procedures, ensure effective of

the management (3), we analyze the planning procedure.
The plan consists of {aij(xj)}− parts, where xj ∈ X− contents of the plan,

ai is the i−th part of the plan. On the other hand, X must be performed to a
specified date t = {t1, t2, t3, ...}. Part of the plan, carried out by the specified
deadline we express as at111(x1) ∈ xj − a, part of the plan X, performed during
t1 by the active element Ae. Thus, the center A1 gives a lot of plans where
elements of the active system Ac must perform at a specified time t:

X = {at111(X1), a
t2
22(X2), ..., a

tn
n (xnn)} (5)

where t = t1 + t2 + . . .+ tn.
Thereafter leaders of structures Ac distribute by Ae these plans. The lead-

ers of structures Ac must articulate the content of plans x1, x2, . . . , xn which
active elements Ae must perform in a given period as follows:

xt11 = b1 t1 time t1 = t11 + t21 + ...+ te1;

xt12 = b2 t2 time t2 = t12 + t22 + ...+ tj2;
. . .
xtkk = bk tk time tk = t1k + t2k + ...+ tKk ;

(6)

Here bk− content of the plan xk, xk ∈ X, t = t1 + t2 + . . . + tk is total
time for the execution of the work {b1, b2, . . . , bk. On the other hand, bk ∈ B,
work is a content of the plan X, is divided into parts b1 = b11 + b21 + ... + bn1
and requires a certain amount of time tk to perform these parts of bk. Thus
the plan X is a function of B and t, i.e. X(B, t).

Ae will carry out the plan xj, which is reflected in the report s
′′
j , X(B, t) on

the message Ŝ. Message, that element Ae fulfilled the plan xi, will be reflected
in the report s

′′
j . Resulting message Ŝ on the implementation of the plan X

will be as:

Ŝ =
n∑
i=1

(s′i + s′′i ) (7)
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This equation expresses formation of messages, transmitted to the center
Ac through Ak. That is, the function of the administrative control procedures
Ak is to prevent distortion of the message.

Based on these considerations, guaranteed supreme planning π : Ŝ → X
can be represented as the following table:

Table 1.

Aei X
ti b b1 . . . bn

n∑
i=1

bii Ŝ

Ae1 x
t1
1 b1(t1) b11(t

1
1) . . . bn1 (tn1 )

n∑
m=1

bm1 s′′1

Ae2 x
t1
2 b2(t1) b12(t

1
1) . . . bn2 (tn1 )

n∑
m=1

bm2 s′′2

. . . . . . . . . . . . . . . . . . . . . . . .

Aek x
t1
k bk(t1) b1k(t

1
1) . . . bnk(tn1 )

n∑
m=1

bmk s′′Z

Ac
k∑
e=1

xtik
k∑
e=1

be(t1)
k∑
e=1

b1e(t
1
1) . . .

k∑
e=1

bne (tn1 ) X =
m∑
z=1

(
n∑

m=1
bmk

)
z

S ′1 S ′2 S ′3 S ′4 . . . S ′e

Ŝ =
n∑
e=1

(s′e) =
m∑
z=1

(s′z)

This table expresses the balance of the plan by the active elements of
Ae organizations in a given time. Condition of the plan is expressed by the
procedure

X :
n∑
c=1

(
k∑
e=1

be

)
c

→ Ŝ (8)

This procedure shows that the results of the procedure Ak determines the
effectiveness of organization management. It can be expressed by the following
theorem.

Theorem 2.1 If X is the plan, which Ac must perform, and Y is the made
part of this plan. Then the implementation procedure of this plan looks like
Ŝ : Y → X.

Proof. To adjust the plan X center c need not distorted message Ŝ. If Ŝ
will be distorted, the adjustment of the plan is not justified. If the message is
garbled, the table shows that the balance of the plan is violated, i.e. Ŝ < 1, if
the message of the plan will not be distorted, then the balance of the plan is
not violated, i.e. Ŝ = 1. On the basis of (4) G(η) = 1. This implies:

K(η)→ max
η∈U

Thus it is clear that results of the procedure works Ak directly influences
the efficiency of the organization.
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Therefore, Argmax K(η),if the condition (8) holds. Procedure Ak of (4)
defines performance of the condition (8). From this it follows that the con-
tent of the messages Ŝ, is the result of the procedure Ak, i.e. procedure Ak
informs to the center of the organization about not being distorted messages
Ŝ. Thereby the center knows about performance of the condition (8) and take
management decisions.

Conclusions. Today, improving the management of organizational struc-
tures, with limited resources, is very relevant. On the other hand, the effective
management of an active system requires effective procedures Ak, since in the
control without feedback the leader of the organization is not able to make
operational management decisions. Therefore, it is reasonable in Ac if we rep-
resent the transmission of messages Ŝ about implementation of the plan by
active element of the organization using the procedure of administrative con-
trol Ak. Necessity to this procedure arises because of the existence reactions
to control impact in structures Ac between the active elements. In this case,
the distortion of the message Ŝ, transmitted to the center, will be minimal.
Due to this fact management efficiency is maximized.
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