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Abstract  
 

The necessity of increase of operationability of 
renewal of information is grounded without errors in 
the systems of digital diagnostics. Proof of theorem is 
conducted about decoding of code-number of cascade 
structural number. As a result of the well-proven 
theorem correlations are built providing renewal of 
elements of binary cascade structural number for the 
set official information without bringing of errors. The 
basic stages of process are expounded renewals of 
binary information on the basis of the cascade 
structural decoding, plugging in itself the system of 
expressions for recurrent determination of value of 
initial gravimetric coefficient of column of cascade 
structural number. Technology of rapid renewal of 
elements of cascade structural number is built without 
implementation of decodings actions. 

 Keywords – cascade structural numbers, of 
coda-number of column of binary array. 

 

1. Introduction 
 

For the increase of operationability of 
communication of data in the informatively-
telecommunication systems it is necessary to carry out 
their compact presentation [1, 2]. It results in 
diminishing of digital volumes of information, and 
consequently, and to diminishing of amount of 
packages of information. Important requirements to the 
methods of compression it is been: increase of degree 
of compression; providing of control of the errors 
given without bringing; decline of time of treatment. 
Thus in a number of practical applications, in that 
numbers in the process of diagnostics of digital charts, 
it is especially important to carry out rapid renewal of 
information. For existent approaches in organization of 
compression and renewal of binary information the 
additional increase of coefficient of compression is or 

with the loss of information or with the increase of 
temporal expenses on treatment [1 - 4]. From here the 
scientifically-applied task is a decline of time of 
renewal of information at the maintenance of the 
required level of authenticity of information. 

The method of compact presentation of binary 
information is in-process [5] developed with arbitrary 
statistical descriptions. It is rotined that approach, 
based on forming of cascade structural code 
combinations, allows to promote the degree of 
compression. In also time for the use of this method in 
the handling systems of data it is required to carry out 
their timely renewal without bringing of errors. Means 
the purpose of researches is in developments of 
method of rapid renewal of cascade structural numbers 
(CSN) without bringing of error. 
 
2. Development of method of decoding of 
cascade structural code constructions 
 

We will consider sending for the decline of amount 
of operations to renewal of binary information without 
bringing of error. We will rosin at the beginning, that 
by value koda-number )2(Сψ  and for the known official 
information it is possible without bringing of error to 
recover an initial cascade structural number G . 

For this purpose we will formulate and will prove a 
next theorem. 

Theorem about renewal of cascade structural 
numbers. Binary sequence }g{G k l= , n,1k= , 

n,1=l , satisfying limitations:  

ll
l η→= = n,1kk
)( }g{G ; 

);V(min),(FС ,, llll λ=λη< ην , n,1=l , 

(where lС  - value of coda-number of column of 
binary array) it is possible will recover without 
bringing an error on the basis of values of coda-
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number )2(Сψ , taking into account the known values of 

sizes: length of binary columns, vector of limitations 

n,1}),(F{F =λη= ll  on the ranges of codas of one-

dimensional floating structural numbers and vector 
},...,,...,{ n1 ηηη l  limits on the number of cereus of 

units in binary columns, by system of expressions: 
)));1k(С(sign1(signg k

)2()(
k ll l φ−−+= ψ
ψ , n,1k= , 

n,1=l ;  
(1) 

)),(F(
!)2n(!)2(

!)n( n

1
0 ∏

+=ϑ
ϑλη

η−η
=φ

l
l               (2) 

⎪⎩

⎪
⎨
⎧

≥λ→

<λ→λ
=λη

ηνην

ην

.V,V

;V,
),(F

,,,,

,,

lll

lll
l               (3) 

- if 1g ,2k =− l , and 0g ,1k =− l , and also if 

0gg ,1k,2k =− −− ll  and 0)gg( ,1k,2k =− −− ll , то 

)2kn(/)1t1kn( ,1k,1kk +−+−+−φ=φ −− lll ; (4) 

- if 0g ,2k =− l , and 1g ,1k =− l , to 

)2kn()t1kn(

)t(

,1k

2

1
,1k,1k

k +−−+−

γ+φ

=φ
−

=γ
−− ∏

l

ll

l ,         (5) 

where )(
kg ψ
l  - );k( l  element ψ  cascade structural 

number; lkφ  - amount of cascade binary structures 
)(

kG l , at which );k( l  an element is equal to the zero, 

I.e. 0g )(
k =ψ
l ; l,1kt −  - a parameter reflecting 

dependence of amount of units, forming the number of 
cereus of units on the current stage of treatment. 
Calculated on basis recurrent correlations 

)gg(ggtt )(
k

)(
,1k

)(
k

)(
,1k,1k,k

ψψ
−

ψψ
−− −+−−= llllll , 

ll η= 2t ,0 ;                                 (6) 
)2();1k(С ψ− l  - remaining value of coda-number 

)2(Сψ , got for a binary structure )(
kG l , consisting of 

))n(n)1kn(( l−++−  binary elements: 

}g,...,g,...,g,...,g,g,...,g{G )(
n,n

)(
n,1

)(
1,n

)(
1,1

)(
,n

)(
,k

)(
k

ψψψ
+

ψ
+

ψψ= llll
l ;                    

(7) 

llll k
)(

k
)2()2( g);1k(С);k(С φ−−= ψ

ψψ ,   

)2()2( С)1;0(С ψψ = ;                        (8) 

)2()2( )1;n(С);1(С ψψ −= ll ; 
)2();1(С ψl , )2()1;n(С ψ−l  - remaining values of 

coda-number are accordingly for the first element l  
column and last element )1( −l  column of CSN 

Proof. Gravimetric coefficient of element )(
kg ψ
l  

cascade structural number (CSN) consists of two 

factors and equal ∏
+=φ

φ
ψ λη

n

1

)(
k ),(Fp

l
l .  

On the basis of features the construction of possible 
great number of floating structural numbers flows out, 
that factor )(

kp ψ
l  possesses the followings properties: 

- for the single value of element ( 1g )(
k =ψ
l ) CSN 

size )(
kp ψ
l  equal to the amount of preceding the current 

number of possible OFPSN, at which on k  positions 
are located zero elements; 

- size )(
kp ψ
l  in supposition, that k  an element is 

equal to the zero ( 0g )(
k =ψ
l ) it is on a formula 

))!t1kn(!)t((/!)1kn()0g(p ,1k,1k
)(

k lll −−
ψ −+−+−== ; 

                      (9) 
- on condition of equality of refurbishable element 

1, I.e. 1g )(
k =ψ
l , equality is executed 

l
l

l k
n

1

)(
k ),(Fp φ=λη∏

+=φ
φ

ψ .                  (10) 

From here governed for renewal of elements of 
CSN it is suggested to build on the basis of the first 
two terms. If a refurbishable element will be equal to 
1, 1g )(

k =ψ
l , remaining value of coda-number 

)2();1k(С ψ− l  it will be anymore or equal amounts of 

possible OFPSN, preceding a current number, but 
value k  element at which equal to the zero 

∏
+=φ

φ
ψ

ψ λη=≥−
n

1

)(
k

)2( ),(F)0g(p);1k(С
l

ll  for 1g )(
k =ψ
l . 

(11) 
In reverse case, when a refurbishable element is 

equal to the zero, 0g )(
k =ψ
l , then remaining value of 

coda-number )2();1k(С ψ− l  there will be a less total 

amount of contiguous possible CSN, at which value k  
element at which equal to the zero 
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∏
+=φ

φ
ψ

ψ λη=<−
n

1

)(
k

)2( ),(F)0g(p);1k(С
l

ll  for 0g )(
k =ψ
l . 

(12) 
From the analysis of correlations (11)  (12) follows, 

that: 
- for the calculation of sizes )2();1k(С ψ− l  and 

)0g(p )(
k =ψ
l  it is not required to know a value k  

element of refurbishable element; 
- result of comparison of sizes )2();1k(С ψ− l  and 

)0g(p )(
k =ψ
l  there is identical in relation to the value 

of refurbishable element. 
Consequently, sizes )2();1k(С ψ− l  and  can be 

utilized for determination of value of element )(
kg ψ
l . 

Governed for renewal of elements of CSN looks like 

⎪
⎪
⎪

⎩

⎪⎪
⎪

⎨

⎧

λη=≥−→=

λη=<−→=

∏

∏

+=φ
φ

ψ
ψ

+=φ
φ

ψ
ψ

ψ

.),(F)0g(p);1k(С,1a

;),(F)0g(p);1k(С,0g

n

1

)(
k

)2(
jzi

n

1

)(
k

)2()(
k

l
l

l
ll

l

l

   

(13) 
Replacing a size in right parts of inequalities of the 

system (13) ∏
+=φ

φ
ψ λη=

n

1

)(
k ),(F)0g(p

l
l  by expression 

(10), will get  

⎪
⎩

⎪
⎨

⎧

φ≥−→=

φ<−→=

ψ
ψ

ψ
ψ

.);1k(С,1g

;);1k(С,0g

k
)2()(

k

k
)2()(

k

ll

ll

l

l
     (14) 

We will replace two operations of comparison of 
sizes )2();1k(С ψ− l  and lkφ  on the operation of 
verification of difference between these sizes. These 
actions are set an operator )u(sign . 

Taking into account this operator the set of 
inequalities (14) will assume an air of correlation (1). 

Third property of gravimetric coefficient, set a 
formula (10) allows to count the remaining value of 
coda-number. Indeed, as on the value of coda-number 
the single elements of CSN influence only, at 
knowledge of their gravimetric coefficient the 
remaining value of coda-number will be determined on 
correlation (8). A theorem about renewal is well-
proven. 

As a result of the well-proven theorem correlations 
are built providing identical renewal of elements of 
binary cascade structural number for the set official 

information (a number of cereus of units is in the 
columns of CSN, limit on the values of codas-numbers 
of OFPSN). 

For diminishing of amount of operations of the 
initial parameter expended on a calculation l0φ  it is 
suggested to conduct his calculation on the basis of size 

10φ  - found for the first column of cascade structural 
number. For this purpose it is required to set 
interdependence between sizes l0φ  and 10φ . Size 

10φ  for the known values of length of column n  and 

numbers of cereus of units 0η  equal  
)!)2n(!)2((/!)n( 0010 η−η=φ .         (15) 

From other side size l0φ  for the known sizes n  

and lη  it is on a formula 
)!)2n(!)2((/!)n(0 lll η−η=φ .        (16) 

As expressions (15) and (16) differ denominators, 
the followings variants are possible: 

- if between sizes 0η  and lη  inequality is executed 

lη<η0 , то 

∏∏
η

+η=

η−

+η−=
φ=φ

l

l

l
1k

2n

12nk
100

0

0
!k/!k ;             (17) 

- otherwise for lη>η0 , it will be 

∏∏
η−

+η−=

η

+η=
φ=φ

0

0

2n

12nk1k
100 !k/!k

l

l

l ;            (18) 

- for a condition lη=η0  equality corresponds 

100 φ=φ l . 
Correlations (17) and (18) allow to eliminate a 

necessity for the calculation of factorial expressions on 
the basis of the use of the known information about the 
initial parameter of process of renewal for the first 
column of cascade structural number. 

For additional reduction of amount of operations it 
is suggested to take into account possibility of 
operative renewal of elements of cascade structural 
number.  

Determination 1. Under operative renewal of 
elements of binary sequence possibility of 
determination of values of the got elements is 
understood without the leadthrough of decoding 
actions. 

In this connection we will formulate and will prove 
next consequences. 

Investigation 1. If on k  step of decoding between 
by a size l,kt  and by the amount of the unrecovered 

elements )1kn( +−  equality is executed  
)1kn(t ,k +−=l ,                        (19) 
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values of elements )(
ug ψ
l , where n,ku =  will be 

equal: 
- for 0k= : 

]2n[,1,0g )(
,2 =ξ=ψ
ξ l ;  ]2n[,0,1g )(

,12 =ξ=ψ
+ξ l ;    

(20) 
- for 1k ≥ : 

)1]2n[(,0,0g )(
,2k −=ξ=ψ

ξ+ l ; 

)1]2n[(,0,1g )(
,12k −=ξ=ψ

+ξ+ l ;              (21) 

Proof. We will consider a variant, when index of 
refurbishable element more zero. It is necessary on the 
basis of expression (6), that size l,kt  can take on only 

even values. Indeed between sizes l,kt  and l,1kt −  

can be executed the followings correlations:  

⎪
⎩

⎪
⎨

⎧

==→−

===→
=

ψψ
−−

ψψ
−

ψ
−

.)1g;0g(,2t

;)1g;1g(&0g,t
t

)(
k

)(
,1k,1k

)(
k

)(
,1k

)(
k,1k

,k
lll

llll

l   

(22) 
As an initial value of size l,kt  it is even (on 

determination of cascade structural numbers), on the 
basis of correlation (22) all subsequent values of sizes 

l,kt  also will be even. A size means l,kt  specifies on 
that how many whole cereus of units contained in 

)1kn( +−  not recovered elements. Consequently, if on 
k  step of decoding a condition (19) is executed, and 
value of element 0g )(

k =ψ
l , : in )kn( −  elements there 

is a whole amount of cereus of units, equal l,kt . But 

to make from )kn( −  elements number of cereus, 
equal l,kt  there must be alternation of zeros and units, 

I.e. a condition must be executed (21). 
Variant when index 0k=  corresponds a case when 

the volume of possible great number of CSN is equal 
to 1. In this case the first element of refurbishable 
sequence will be equal to the zero. Investigation 1 it is 
well-proven.  

Investigation 2. In case if gravimetric coefficient 

lkφ  element )(
kg ψ
l  equal to the zero, I.e. 0k =φ l , all 

the subsequent not recovered elements will be equal to 
1, I.e. 1g )(

u =ψ
l , where n,ku = . 

Proof. As a gravimetric coefficient of element )(
kg ψ
l  

to the zero, on the basis of expressions (5) and (6) will 
be equal to the zero coefficients of all of the not 

recovered elements, I.e. 0u =φ l , where n,ku = . It 

is necessary from here, that for any value of remaining 
coda-number )2();1k(С ψ− l  inequality will be executed 

0);1k(С u
)2( =φ≥− ψ ll , where n,ku = . In also on 

the basis of correlation (1) get time 1g )(
u =ψ
l , where 

n,ku = . Investigation 2 it is well-proven. 
Means it is possible to do the followings 

conclusions: 
1) identical renewal of cascade structural binary 

numbers is developed without the use of additional 
official information. The built decoding is based on the 
consistently-recurrent receipt of gravimetric 
coefficients of elements of CSN; 

2) for the decline of amount of operations on 
renewal of binary elements technology of operative 
renewal of binary elements is created without 
implementation of decoding actions. This technology 
plugs in itself the systems of terms, taking into account 
dependences of parameters of process of decoding 
from maintenance of the not recovered elements and 
feature of forming of possible great number for the 
maximal values of number of cereus of units. It allows: 

- to pre-ordain the values of all of the not recovered 
elements of CSN; 

- exceptions are an amount of operations of increase 
and division, gravimetric coefficients of value of 
which required on a calculation 0 is scienter equal; 

- exceptions are an amount of operations of 
increases and division, elements of CSN, the values of 
which are scienter equal to 1., taken on determination 
 
3. Conclusion 
 

Methodological bases are developed renewals of 
diagnostic information on the basis of the cascade 
structural decoding, pluggings in itself: 

1. Proof of theorem about decoding of coda-number 
of cascade structural number. As a result of the well-
proven theorem correlations are built providing non 
error renewal of elements of binary cascade structural 
number for the set official information (a number of 
cereus of units is in the columns of CSN, limit on the 
values of codas-numbers of OPSN). 

2. Method of operative renewal of elements of 
cascade structural number without implementation of 
decoding actions. This method plugs in itself the 
systems of terms, taking into account dependences of 
parameters of process of decoding from maintenance 
of the not recovered elements and feature of forming 
of possible great number for the maximal values of 
number of cereus of units. It allows: to pre-ordain the 
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values of all of the not recovered elements of CSN; 
exceptions are an amount of operations of increase and 
division, gravimetric coefficients of value of which 
required on a calculation 0 is scanter equal; exceptions 
are an amount of operations of increases and division, 
elements of CSN, the values of which are scanter equal 
to 1., taken on determination. 
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