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An approach to quantifying the stability of linear dynamic systems, based on the multiple integral 
quadratic functional, computed on an ensemble of transient of stable system is suggested in the article. 
The  time  to  reach  of  a  multiple  integral  functional  to  setpoint  is  suggested  to  use  as  a  measure  of  
stability. 
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The problem of interval estimations design for uncertain Markov chains state probabilities final 
distribution is considered. The computational algorithm based on regularized Lagrange multipliers 
method is proposed. 
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The article deals with the synthesis of "extended" and "instantaneous" discrete state-space models for 
distributed supply networks with controlled flow delays and interval uncertainty in external demand.  
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Some features of mobile information systems are considered and problem actuality of adaptive software 
solutions for their effective functioning is defined. Case-based reasoning approach to solve this task is 
proposed, the adaptive control algorithm for cash-memory of mobile device is elaborated, and its 
software components architecture on Android platform is given. 
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36.  9. Jelenkovi ć P. Least-Recently-Used Caching with Dependent Requests / Jelenkovi´c P., 
Radovanovi´ A. // Theoretical Computer Science, 326. – 2004. – C. 293–327. 10. . ., 

. .  
 // http://bit.ly/uPgQ36 // 07.10.2010. 

 07.12.2011  

 

30 

 004.056.5: 518 

. . , . , . , ; 

. , ,  

,  
 

 

,  
,  

 
 

,  
,  

 
 

 

Proposed a new steganographic algorithm using the low-rank matrix approximation of digital images as 
cover that provides greater bandwidth covert communications than the LSB-method while maintaining 
the reliability of perception formed stegano-message 

. -
, -

, -
, , -

, -
, , -

 [1]. -
,  

, , 
, , , ,  

 [2,3].  
 

, ,  ( )  
 –  ( ),  

 [4],  .   
,  

.  
,  

, ,  
 ( ),  –  ( ). 

 ( ) -
:  ( -



 

31 

 [4]),  (  
 [2]) .  

 [2] -
 ( ) 

,  
. -

,  -
 [5],   

,  [2]. 
, , -

, -
, , -

,  [2-4]. 
, ,  

88 ,  
[6],  1  8  [2,3], 

,  641  81 . , 
 

, -
 (LSB), -

 
 LSB [2-4]. LSB -

, , -
 1 , , ,  2 

(3) ,  ( )  
. -

. 
, ,  

.  
-

,  LSB  
 

. 
 

: 
 ; 
 -

,  
. 

 
 [7,8]. 

 

32 

,  
.  F . 

, ,  
,  F  F  [9,10].  

 F : 

 FFF ,  (1)  

 )(FfF , . F  
F  [4].  

 F  —  nm  
 njmif ij ,1,,1, , ( nm ), , 
  [9,10]: 

n

i

T
iii

T vuVUF
1

,  VU ,  

nm  nn ,  nuu ,...,1  U ,  
 ( ),  

[9,10] (  nvv ,...,1  V  F ); 
),...,( 1 ndiag , 0...1 n  ( ); iii vu ,,  

 F .  
,  F  nn ,  
,  ( ) 

[9,10]: 
n

i

T
iii

T uuUUF
1

,  U ,  

nuu ,...,1 ,  ( ), 
, ),...,( 1 ndiag , n,...,1 – -

 ( ),  n...1 ; ii u,  

.  n,...,1 ,  
 [4]. 

 [4] , , ,  
, -

, -
 – .  

 
, -

,  
. 



 

33 

 (  
 F )  

 [11].  
,  

, ,  
 « » [3],  

 ( ,  
). , -

-
, -

, ,  
, -
 [11]. ,  

 
, -

 
 

. , 
-

,  F  [11]. 
,  F  

 
, .  F -

.  
.  

 F . -
 F . -

 ( )  
 F .  « -

»  F : 
FFF .  « » -

 « »  F  F  
.  (1) 
: 

 FFFFFFF .  

-
 F ,  ,  -

,   

 

34 

 FF ,  (2) 

. .  « »  F ,   
 F -

 F . 
.  

-
 [2-4], -

,   
,  ( -

).  
 

 F  
F ,  

n

i

T
iii

T
vuVUF

1
 (  TFF  

 
n

i

T
iii

T
uuUUF

1
), -

 [7],  k   

 
k

i

T
iii

k vuF
1

)(  (  
k

i

T
iii

k uuF
1

)(  TFF ),  (3) 

 ( , 
 TFF )  F .   F : 

)(kFF .   
 ( ) ,  .   

:  
)  

 CC [11].  
, -

 
, ,  

.  (  
)  

-
,  k -

. ,  TIF-  ( ) -
 ( ).  



 

35 

 TIF-  88  
 %5.1  ( ) [11]. 

.  F  
,  

,  ,   
. -

, . -
 
 
 

[4,7]. , ,  F . 
,  F  nn .  

 nn -
 NV AA , : 

 

nnnnn

n

n

n

nnnnn

n

n

n

nnnnn

n

n

n

ffff

ffff
ffff
ffff

AN

ffff

ffff
ffff
ffff

AV

ffff

ffff
ffff
ffff

F

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

...

...
...

,

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

...
...
...

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

...
...
...

321

3333231

2322221

1312111

321

3332313

2232212

1131211

321

3333231

2232221

1131211

, (4) 

.  
 )(kAV  )(kAN ,  

. 
 

 ( )  )( )()( k
N

k
V AA  

 
.  

VA  NA .  F  
 VA  NA .  

 E  — ,  
 ( ).  TEE .  E  

,  (4), -
,  ( )  E  

 ( ),  )( )()( k
N

k
V AA ,  

, 
, .  

 

36 

, -
, , -

,  ,  ,   
, , 

. 
,  

.  
),( HGC  G  H -

 : HGHGC ),( .  

),( )()( k
VV

k
AACC , ),( )()( k

NN
k AACC .  

 ,...,, 21 pp  1,0ip , .  
 NV AA  ijij nv ,  

)( )()( k
N

k
V AA  )()( k

ij
k

ij nv ,  NV AA  ijij nv ,  
)()( kk

CC  )()( k
ij

k
ij cc , nji ,1, . 

, -
 ( ), 

. 
 1.  F  (4)   

NV AA , ; 
 2.  NV AA , , -

 (3)  )()( , k
N

k
V AA  k ; 

 3.  
)(k

C , )(kC ; 

 4. (  )(k
VA ).  lp  

, , ,  –  
,,,, 321 lll ppp  

  

 1lp , 

  
  jmv k

jm ,)( , -

 )(k
VA , ,  0)( tc k

mj .  
  lp , 1lp , ...  rll pp ...,,  

,  



 

37 

, ,  w ,  
 t . 

  rll pp ...,, : 

wvv k
mjmj

)( ,  mjv -

 VA .  
 
  lp , 1lp , 2lp ,...  

0qlp . 

  jmv k
jm ,)( , -

 )(k
VA , ,  0)(k

mjc .  
  

 )(k
mjcq , 

  
 lp ,..., 1qlp :  

 qvv k
mjmj

)( .  (5) 

  
 lp ,..., 1slp ,  )(k

mjcs ,  

 (5);  slp ,..., 1qlp -

 div k
id ,)( ,  )(k

VA , , -

 0)(k
idc .  

 5. (  )(k
NA ).  )(k

NA  4, 

 )( kC ,  )(k
NA , -

 )(k
NA  NA . 

 6.  F -
:  VA  NA . 

 
 F ,  k , -

 ( )  )( )()( k
N

k
V AA .  

. 

 

38 

 1.  F  (4)  VA , 
NA ; 

 2.  ),,( )(
)(

k
VV

k
AACC ),( )()( k

NN
k AACC ; 

 3. ( ,  VA ). -

 jic ij , ,  
)(k

C . 
  

 0ijc , 

  
 ijc , ; 

  
 ijc  

.  
 4. ( ,  NA ).   3  

 )(kC . 
.  

 k  – -
.  – , 

, -
,  (2),  

.  
,  Matlab  

,  300  
 400*400,  k  

 
5

4,
7

nn ,  n  – ,  

 
7
nk  ( . 1).  

, -
 

. ), -
. -

.  
 

.  
 3. .  



 

39 

-
. -

 k -
,  

. 

 

k  150  100  
7

57 n
 

 
 LSB-

 160000 160000 160000 

 
 
 
 
 

 
 

 
 112239 176002 212001 

 
 

 
 

 
 221446 332135 490902 

 
,  

( 150k )   LSB-  
. , , 

 
, .  

 
.  .1  ,   

 57  751 666,  47 – 875 344 
 ( . , ).  

 LSB- ,  5 
, , . . 

.  , -
, -

, , -
, -

. 
 LSB -

-
,  

.  

 

40 

  
                                                                                        

  
                                                                                         

.:  –  TIF;  – ,  
 57 (  – 362 254);  – ,   

 47 (  – 801 117);  
 – ,  LSB- . 

 
, , -

,  
-

 )( 3nO ,  n  – . -

 )( 2nO ,  



 

41 

,  
. 

: 1. . .  / . . , 
. . . – . : , 2003. – 501 . 2. . .  / 
. . , . . , . . . – . : , 2002. – 272 . 3. . . 

.  / . . ,  . . . – . :  
– , 2006. – 288 . 4. . .  / 

. . , . . , . . . – . : , 2010. – 316 . 5. .  
 / . . – . : , 1963. – 829 . 

6. ., . . – . : , 2005. – 1072 . 
7. .  / . ; . . . . – 

. : , 2001. – 430 . 8. . .  / . . , 
. . . – . : , 2009. – 251 . 9. . . -

 /  
. . . – 2006. –  9 (103), . 1. – . 74–83. 10. . . 

,  / 
. – 2006. –  4 (48). – . 44–52. 11. . ., . .  

 
 /  « ». – 2007. –  18. – .81–93. 

 26.12.2011 

 004.056.5 

. . , ,  

 
,  

,  
,  

, . 

, 
, ,   

 

Proposed a new steganalysis algorithm for the analysis of stegano-messages formed on the basis of the 
container, stored in lossy format, using the method of modifying the least significant bit 

.  
, .  

 
,  [1]. 

 
, -

 

42 

, , -
 ( ) [2].   

 [3–
6]  (  

-
) .  

 [7, 8] -
 ( ), -

 
 ( ) [9],  

. -
-

 ( ).  
 

 [2]:  – -
,  ( ), , 

,  ( ) ,  
–  ( )  ( ) .  

 ( ). 
 

, ,  ( )  
. , 

, -
 –  ,   (  –  

). 
 
 

(LSB),  [2]. , -
, -

 [2], LSB- -
: 

. -
 « » , -

-
.  

, ,  
 LSB- .  

 
 ( ),   LSB- -

. 
-

, ,  
 [2]. ,  LSB-   , -



 

43 

 ( ) ( , TIF, 
BMP). -

: 
1. , , , 

, , 
, ; 

2.  ( , )  
,  

, , ,  
; 

3.  
,  LSB-  

,   
 ( )  ,   

, ; 
4.   2   3,   

 ( , )  
,  

 LSB-  
, . 

.  ( ) , -
, , 

JPEG, :  
 

88 , , -
. , -

,  [10].  
-

,  
, -

 ( , ) -
.    

 (  TF  JF ) . -
, , -

 (  TJF ) -
, ,  

. , TF -
,  

»  ,  ,   TJF  
,  « »  

, )  –  

 

44 

,  ( ).  
TF  –  (  JTF ),  JTF -
 JF . , -
 ( -

), -
  .  TJF -

 (  JTJF ), 
-

,  
 TJF  JTJF -

. ,    
,  TF  JTF .  

: JTT FFabsR  ( JTJTJ FFabsR ) -
 TF  JTF  ( TJF  JTJF ).  

)(AM  – , -
 A , )max(A  – -

 A . -
,  RR maxmax ; )()( RMRM . 

 Matlab 
,  

800  10241024 .  -
 

R , R .  
,  

 
 TIF,   –  JPEG,  -

 ( -
, ). 

-
 TF  JTF . 

, -
 

 }32,...,9,8,7{)max(R ,  (1) 

 1)(RM .  (2) 

-
-



 

45 

 TJF  JTJF .  
,   

 }47,...,37,36{max R   (3) 

.  1)(RM ,  
,  (1)  (2)  

, , ,  
. 

,  
 [2] .  

LSB-  [11]  
 F  JF , . 

 FFF JJ ,  (4) 

 JF  – ,  F , 
 }1,0,1{ .   

, -
.  ,  ,  -

 ( ) , , 10%,  
-

.  (  – TJF ). -
,  

10%  50%  10%,  TJF  
TJF :  (  

 JTJF ),  

JTJTJ FFabsR -

 R , , . -
:   JF  

,  
 1, .  JF -

 ( )  88 -
 ( ), , -

 [12], 
-

. -
,  [9],  

, .  

 

46 

, , ,  
 ( )  JF , 

 TJF .  TJF -
, , -

 TJF . 
-
 

)  ( ) . -
, , -

 –  [9],  ( ) 
.  

 (  
).  

.  
,  

 ]255,0[ . -
 ( ).  ,  ,   ( ) -

 
0...255.  

-
 88 ,  

.  
, , . 0... 821 .  

mn  F  ( )  

88
mn  (   – ),  -

 F . 
, ,   97%  0 

[11],  
5%  [11].    

,  
, , -

-
,  ,   

[11]. ,    
)  

, : -
. -

:  
,  « »  



 

47 

, , , -
, -

:  
, -

 87 , , , -
 10%, .  

,  
 k , .  

 
 ( ) , -

 LSB- ,  
 (4).  ,   450  ,  

, , , ,  
, ,  

  ,   0.5.  
,  

, -
,  5.0k .  

 
, 

 LSB-  ( h – ) 
 

 1.  testF . -
 JtestF . 

 2.  Jtesttesttest FFabsR . 
 3.  testR .  

testRM  testRmax  
 33max&2 testtest RRM  

 testF ,  
  

 3.1.  testF  
 3.2.  N ,   
 

 
h
kN  

 testF ,  
 testF  

 

 

48 

 Matlab  
 800 , -

,  
 JPEG ( -

), JPEG2000 ( ) [10], , -
 r -

 ( ),  ,   
 [13, 14], -

. -
 

. 
 1 -

 JPEG  Adobe Photoshop 
c  Q = 10. -

.  
 

 JPEG2000  JPEG2000  Adobe 
Photoshop c  Q = 8, Q = 9 (  

 Q = 10  JPEG, 
. -

). -
. 

  
,  

, 
 

 

 
 

 (%) 

 
 

-
 
 

 
 (%) 

 

30% 40% 50% >50% 

JPEG 69 91 98 98 97 

JPEG2000 
( 8Q ) 

67 92 96 96 98 

JPEG2000 
( 9Q ) 

70 92 98 98 98 

 ( 4r ) 90 95 99 99 99.5 

 ( 5r ) 90 94 98 98 99.5 

 



 

49 

, ,  LSB-  
 (50%–100%) [2], -

-
 LSB- . 

,  
,  

 
, . 

.  
 LSB- .  

 
 

,  LSB,  
. 

: 1. . .  / . . , 
. . – . : , 2003. – 501 . 2. . .  / 

. . , . . , . . . – . : , 2002. – 272 . 3. G. Gul, 
F. Kurugollu. SVD-Based Universal Spatial Domain Image Steganalysis / IEEE Transactions on 
Information Forensics and Security. – 2010. – Vol. 5, No. 2. – P. 349–353. 4. G. Gul, A. E. Dirik, 
I. Avcibas. Steganalytic features for JPEG compression based perturbed quantization / IEEE Signal 
Process. Lett. – 2007. – Vol. 14, No. 3. – P. 205–208. 5. S. Lyu, H. Farid. Detecting hidden messages 
using higher-order statistics and support vector machines / Lecture Notes in Computer Science. New 
York. – 2002.– Vol. 2578. – P. 340–354. 6. I. Avcibas, M. Kharrazi, N. Memon, and etc. Image 
steganalysis with binary similarity measures / EURASIP J. Appl. Signal Process. – 2005. – Vol.7. – 
pp. 2749–2757. 7. . ., . .  

 / . – 2011. –  2. – . 21–34. 8. . ., 
. . ,  /  

 « ». .  
, ». – 2011. –  35. – . 12–20. 

9. . .  / . . , . . .  –  .  :  
, 2009. – 251 . 10. .  / . , . ; 

. . . . . . – . : , 2005. – 1072 . 11. . .  
 / . . , . . , . . . – . : , 

2010. – 316 . 12. . .  
 / . – 

2007. –  4. – . 531–538. 13. .  / . ; 
. . . . – . : , 2001. – 430 . 14. .  

 / . , . , . ; . . . . .  –  .  :  
, 2001. – 575 . 

 26.12.2011 

 

50 

 519.24 

. . , . , .,  
 « », ; 

. . ,  « »,  

 
 

 

 
, . 

 
. 

The paper presents an efficient algorithm for reconstructing multivariate polynomial regression on 
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Software maturity model is a main concept, related to software process improvement. It is a description 
of the ideal movement of the organization (or its branch) towards the desired level of implementation of 
the software process, defined as the sequence of consequent stages (which must be implemented) or 
levels (which must be reached), together with the means of assessment of the completeness of the 
implementation of the described stages or compliance to the described levels. In this paper, we 
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A review and classification of medical information systems for health care institutions are performed. 
The review of sources of medical information is completed. The model of key business processes of 
typical medical institution is provided. 
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The system analysis of process of bank crediting is carried out, the model and structure of a control 
system is offered by a credit portfolio. For each of subsystems the problems of optimization formalized 
in the form of criteria of decision-making are formulated. 
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In given article the short description of a railway transportation of Ukraine which is subject domain of 
research is resulted. The basic problems of a railway transportation have been stated, their urgency is 
proved, and also existing ways of the decision of the given problems are resulted. Statement of a 
problem is formulated and questions which is planned to solve as a result of research are listed. The 
short description of the information technology chosen for the further algorithmic and program 
realisation is resulted. 
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In this paper we consider the problem of forming the optimal structure of the investment portfolio 
in terms of certainty, based on the traditional approach. This approach is considered based on the model 
of Markowitz and Sharpe. The solution of the problem reduces to solving the problem of constrained 
optimization, where a criterion for determining the income of the investment portfolio is maximized, 
while the second criterion for determining the significance of the risk of loss when investing funds is 
minimized.  
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1 2 3 4 5 6 7 8 
1  2.88 0.289 33.8 0.710 58.350 0.289 23.850 0.710 

2  2.89 0.3 36.2 0.74 60.6 0.2 36.22 0.74 

3  5.23 0.38 57.7 1.08 79.35 0.38 57.75 1.08 

4  6.80 0.42 59.8 1.08 88.6 0.42 59.85 1.18 

1  9.8 0.63 82.7 1.46 92.7 0.63 82.7 1.46 

2  10.7 0.67 76.2 1.32 116.7 0.4 76.25 1.32 

3  11.5 0.68 77 1.3 117.3 0.68 77 1.3 

4  10.4 0.78 86.2 1.5 152 0.78 86.2 1.5 

 10.4 0.99 77.5 1.26 184 0.99 77.5 1.26 
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1 2 3 4 5 6 7 8 

1  0% 4% 7% 4% 4% -31% 2% 4% 

2  81% 27% 59% 46% 31% 90% 59% 46% 

3  30% 11% 4% 0% 12% 1% 4% 9% 

4  44% 50 8% 35% 5% 0% 38 4% 

1  10% 6% –8% –10% 26% 37% –8% 10% 

2  7% 1% 1% –2% 1% 0% 1% –2% 

3   –9 % 15% 12% 15% 30% 5% 12% 15% 

4  0% 27% –10 –16% 21% 7% –10% 16% 

 20% 18% 13% 9% 16% 24% 19% 9% 
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The article contains a review of method of agent generation allowing an aggregation of data from 
various websites devoted to modern technologies. Generator provides an option to adjust site agents for 
mining data from any website chosen. 
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In given article is considered the problem of synthesis of procedure of intellectual management by 
process of heating of blanks in the induction furnace. Describes the basic problems connected with given 
procedure, shown the actuality of the given problems and formulate statement of a research problem of 
procedure of intellectual management by process of heating of blanks in the induction furnace. 
Describes methods of the decision of the given problem and the further ways of researches. 
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Highly qualified staff is the key to the success of any organization. The introduction of corporate 
education enable to improve worker's personal skills. The article describes the development of the 
system of corporate education. It describes the system of corporate education, the requirements to the 
functional structure of the system and architecture. 
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The typical problems of mathematical statistics, related to correlated sequences (to time counts) with a 
given fixed level of statistical correlation between them, are considered. The analytic expressions 
featuring distributions Student's ones in the case of correlated counts are obtained. The charts of 
functions and distributions Student's in the case of correlated counts are introduction.  
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The nonlinear mathematical model for watching drive of steam turbine of atomic power plant is built. 
The nonlinear models of automatic control systems for rotation frequency of turbine rotor are developed 
in state space with the different regulators. Results of multicriterion parametric synthesis for the 
nonlinear stabilizing systems of frequency are presented. 
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