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The problem of decision-making by the instrumentality of model of stochastic game with the 
nature is investigated. The method of an adaptive choice of decision-making variants on the basis 
of reinforcement learning and Boltzmann distribution is developed. Algorithmic and software tools 
of decision-making system in game with the nature are developed. Results of computer modelling 
of a stochastic choice of decision-making variants are received and analysed.  
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( , )S A ,
’ S A  [11].  – 

.
. ( , , )S U Fξ= ( (1), (2),..., ( ))U u u u N= ,

1Rξ ∈ :F u ξ→ . ( ( ), ( ))F F v u d u=
ξ ( )v u ( )d u u U∀ ∈ .

. ( , , )A Uξ= Π
ξ  ( ),  U  (

) : uξΠ → .
.

1 2( , ,..., )Nv v v v= , 1 2( , ,..., )Nd d d d= F
. 1,2,...n = .

nu u U= ∈ ( ) ~ ( ( ), ( ))n n n nu F v u d uξ
( )nv u . ( )n nuξ

nu . ,  { }nξ nu U∀ ∈ , 1,2,...n = ,
{ ( )} ( )nM u v u constξ = =

2 2sup {[ ( )] } ( )n
n

M u uξ σ= < ∞ .

n :

1

1 ({ })
n

n n t
t

u
n

ξ
=

Ξ = .                                                                      (1) 

:
lim minnn→∞

Ξ → .                                                                        (2) 

’  (2) Π { }nu
.

’
{ }nu

( (1), (2),..., ( ))n n n np p p p N= . ( ), 1..np j j N=

.  [10]: 

1
| ( ) 1;  ( ) 0  ( 1.. )

N
N

j
S p p j p j j N

=

= = ≥ = .

1 1: n
n n np p uξ ω

+ +Π ⎯⎯→ ⎯⎯→

np
’ nξ

1nu + 1np + ω .
, ’  (2),  [10].
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,
Q -  [12]: 

[ ]1( ) ( ) ( ) ( )n n n n n n n n nQ u Q u u Q uγ ξ+ = − + ,                                                    (3) 
1( )n nQ u R∈  – ( )nv u S

n nu u U= ∈ ; 0nγ >  – , ; 1( )n nu Rξ ∈  – 

nu .

nγ :

n n αγ γ −= ,                                                                           (4) 
0γ > ; 0α > .

 (3) 
nu nξ .

:
( ) / ( ) /( ) Q u T Q a T

a U
p u e e u U

∈

= ∀ ∈ ,                                                   (5) 

T  – .
 (5) p NS .

 (5) :

1
( ) | arg min ( ) ( 1.. )

k

n nk i
u u k k p i k Nω

=

= = > = ,                                        (6) 

[0,1]ω ∈  – .
*lim 0nn

p p
→∞

− →  (3) – (6) *p ,

 (1),  [13]: 
2

0 0
,n n

n n
γ γ

∞ ∞

= =

= ∞ < ∞ .

2*
n np pδ = −

np *p :

1

1 n

n t
tn

δ
=

Δ = .                                                                       (7)

1. :
N  – ;

1( ,..., )Nv v v=  – ;

1( ,..., )Nd d d= – ;

1( ,..., )NU u u=  – ;
(1/ ,...,1/ )p N N=  –  ( );
0T >  – ;

0 ( ) 0Q u u U= ∀ ∈  – ;
0γ >  – ;
(0,1]α ∈  – ;

maxn   – ;
ε   – ;

~ ( , )Z v dξ  – ;
0n =  – .
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2. nu U∈  (6). 
3. nξ .
4. nγ  (4). 
5. ( )n nQ u  (3). 
6. np  (5). 
7. nδ nΔ  (7). 
8. : 1n n= +  . 
9. maxn n<  ( n εΔ ≥ ),  2,  – .

’
 ( )

. 4N =
1( ,..., )NU u u= ξ .

~ ( , )i iNormal v dξ , 1..i N=
(0.5,0.9,0.1,0.7)v = 1( ,..., )Nd d d= . v

* (0,0,1,0)p = .
 ( )

 [0,1] :
12

1
( , ) ( ) ( ) 6n j

j
u v u d uξ ω ω

=

= + − ,

u U∈ ; [0,1]ω ∈  – .
( , ) {0,1}n uξ ω ∈ ( ) [0,1]v u u U∈ ∀ ∈ :

0,  ( )
( , )

1, ( )n

v u
u

v u
ω

ξ ω
ω

>
=

≤
.

n nξ  (3)–(6) N
.  (3) n n αγ γ −=  , 1γ = , 0.7α = ,

0 ( ) 0Q u u U= ∀ ∈ .

 [13]:  
{ }lim nn

n Mθ ϑ
→∞

Δ ≤ ,                                                               (8) 

θ – ; ϑ – ; nΔ  – 

np *p . θ
ϑ .

 10 . .
 (8) nΔ

n nθϑΔ = , 0ϑ > , (0,1]θ ∈ , 1,2,...n = .
:

lg lg lgn nϑ θΔ = − .                                                            (9) 
lg (lg )n f nΔ = . lg lgn nθ = Δ

.
θ

nΔlg  (9) lg [3,4]n∈  0.1 .

nΔ .
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. 1–4 . . 1 

nΞ nΔ
d

. 0.01T = .

0.01d = 1d =

. 1. 

3 0.1v =

. ,
ϑ

θ , nΔ
. T θ  1.

. 2  (3) – (6) 
0.01T = . ,

( , , , )
.

. 2. 

 (3) – (6) 
. . 3 nΔ ,

0.01d = T .
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T  (3) – (6) ,
T  “ ” [14], T –

.
,

. 4 . 0.01d = , 0.01T = .
1000n = 3 0.1v = 3 1v = .
2000n = 3 0.1v = .

. 3. . 4. 

1000...2000n = ,
.

3 0.1v = -
.
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