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E. V. Amelina1, S. K. Golushko1,2

 
CIRCULAR PLATES, CIRCULAR AND ECCENTRIC RINGS
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E. V. Amelina1, K. S. Voronkova1, S. K. Golushko1,2, A. V. Yurchenko2, S. V. Nikolaev3

SIMULATION OF SHAPING OF THE EMBRYO PLANT CELLS AS 
ANISOTROPIC NONHOMOGENEOUS SHELL
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N. M. Andreeva1

THE AUTOMATION OF THE ANALYSIS OF THE TEST RESULTS WITH 
THE HELP OF THE CALCULATED SCRIPT OF MS EXCEL
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V. I. Anikina1 1 1

ALGORITHMS OF RECOGNITION AND DETERMINATION OF 
PERCENTAGE PHASE CONSTITUTION IN ALLOYS 
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K. K. Argunova1, E. A. Bondarev1, I. I. Rozhin1

MATHEMATICAL MODELLING OF HYDRATE FORMATION DURING 
NATURAL GAS PRODUCTION
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M. Aritonovic1, D. Nedic2

HOW TO LEARN A LINEAR FUNCTION USING GEOGEBRA 
MATHEMATICAL SOFTWARE
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E. A. Barakhtenko1, D. V. Sokolov1, V. A. Stennikov1

NEW RESULTS IN DEVELOPING OF ALGORITHMS INTENDED FOR 
PARAMETERS OPTIMIZATION OF HEAT SUPPLY SYSTEMS
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E. A. Barakhtenko1, D. V. Sokolov1, V. A. Stennikov1

AUTOMATING THE PROCESS OF SOFTWARE DEVELOPMENT FOR 
DESIGN AND RECONSTRUCTION OF HEAT SUPPLY SYSTEMS ON THE 
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S. A. Beisel1, H. Milosevic2 1

NUMERICAL MODELING OF TSUNAMI RUNUP USING METHOD OF 
LARGE PARTICLES

-

-
-

-

-

-

-

-

-
-
-



-
0z -

 
2 2

2 2

0,

,
2

,
2

R

R

H Hu Hv
t x y

Hu Hu Huv g H hgH uHC
t x y x x

Hv Huv Hv g H hgH vHC
t x y y y

( , , )H x y t ( , )h x y -
( , , )u x y t ( , , )v x y t ( , , )u x y t�

RC -
RC

2

4/3 | |R
gnC u

H
� n

-
-

-

• -

• -
-

• -

-

 

0,

( ) ,

( ) .

R

R

H
t

u H hg uC
t x
v H hg vC
t y



 

2

2

0,

0,

0.

H Hu Hv
t x y

Hu Hu Huv
t x y

Hv Huv Hv
t x y    

-
-
-

-
-

,i jH ,i jh
1/2,i ju , 1/2i jv

 

, ,

1/2, 1/2, 1, ,

, 1/2 , 1/2 , 1 ,

,

( (( ) ( ) ) / ) / (1 ),

( (( ) ( ) ) / ) / (1 ).

n
i j i j

n n n
i j i j i j i j R

n n n
i j i j i j i j R

H H

u u t H h H h x t C

v v t H h H h y t C

�

�

�

 

1
1/2,( )n

i jHu
1

, 1/2( )n
i jHv

min ,
| | | |

x yt
u gH v gH

0 1

-
-

R

0H A



-

 
 

-

-
-
-

-
-

0.005n
-

-

-
-

-



( ) ( ) ( )
 

 
 

-

-

-



 
 

-



[6] 



1 1, I. N. Shchapova1

MATHEMATICAL MODELING FOR ELECTROMAGNETIC PROCESSES 
OF ELECTROMECHANICAL ENERGY CONVERTERS
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M. Bradic1

CONSTRUCTION OF FINITE CYCLIC GROUPS WITH FUZZY 
EQUALITIES
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1 1, N. Amankulova1

ON THE ANODE AT THE PLASMA CUTTING OF METALS

zone is considered.
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1 1

THE BALANCE TO THE POWER OF PLAZMATRONS OF DIRECT 
ACTION
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ANALISYS OF BRIGHTNESS EFFECT ON THE QUALITY OF PICTURES 
AFTER COMPRESSION WITH JPEG AND SPIHT COMPRESSION 
METHOD

INTRODUCTION

-

-

-

-



-

-

-

ci,j n

THE MEASURES OF COMPRESSION QUALITY

A aij, 1...Mi , 
1...Mj ,  M N -

MxN 
A’ a’ij. 

A  A’ 
-

 
1 1

' 2

0 0
| |E ||

m n

ij ij
i j

a a

A A’

 
1 1

' 2

0 0

1 | | ||
m n

ij ij
i j

EMSE a a
MN MN

MxN
n

-



 
2

10 10
I IMAX MAX

PSNR
MSE MSE    

MxN
MAXI 

B MAXI 2B-1

 10

2255PSNR
MSE

SYSTEM MODEL

 



 

RESULTS AND DISCUSSION

IMAGE
Bpp

0.1 0.2 0.3 0.4 0.5 0.7 1 1.5 3
416.7 106.1 49.9 32.8 25.1 17.5 12.2 7.6 3.0

15% 398.9 110.0 54.4 37.4 29.0 20.6 14.2 8.9 3.1
30% 397.3 115.6 61.4 41.1 31.6 22.1 15.5 9.9 3.2
45% 399.6 117.1 63.5 42.7 33.1 23.6 16.4 10.4 3.2
60% 410.4 119.6 65.4 44.1 35.0 24.5 17.6 11.3 3.1
75% 418.0 121.6 66.5 45.3 36.1 25.4 18.2 11.7 3.1

IMAGE
bpp

0.1 0.2 0.3 0.4 0.5 0.7 1 1.5 3
7.8 13.8 17.0 18.8 20.0 21.6 23.1 25.2 29.3

15% 8.4 14.0 17.1 18.7 19.8 21.3 22.9 25.0 29.5
30% 8.6 14.0 16.7 18.5 19.6 21.2 22.7 24.6 29.6
45% 8.6 13.9 16.6 18.3 19.4 20.9 22.5 24.4 29.6
60% 8.5 13.8 16.4 18.1 19.1 20.7 22.1 24.1 29.6
75% 8.3 13.6 16.3 17.9 18.9 20.4 21.9 23.8 29.6



IMAGE
bpp

0.1 0.2 0.3 0.4 0.5 0.7 1 1.5 3
21.9 27.9 31.2 33.0 34.1 35.7 37.3 39.3 43.4

15% 22.1 27.7 30.8 32.4 33.5 35.0 36.6 38.7 43.2
30% 22.1 27.5 30.2 32.0 33.1 34.7 36.2 38.2 43.1
45% 22.1 27.4 30.1 31.8 32.9 34.4 36.0 37.9 43.1
60% 22.0 27.4 30.0 31.7 32.7 34.2 35.7 37.6 43.2
75% 21.9 27.3 29.9 31.6 32.6 34.1 35.5 37.4 43.2

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
20

22

24

26

28

30

32

34

36

38

40

42

44

46

 Original
 30%
 75%

PS
NR

 [d
B]

bpp

-

IMAGE
Bpp

0.1 0.2 0.3 0.4 0.5 0.7 1 1.5 3
68.8 35.0 23.1 17.0 13.7 8.9 6.5 3.6 0.6

15% 79.3 40.2 26.8 19.7 15.8 10.5 7.5 4.2 0.7
30% 85.2 43.3 29.1 21.5 17.2 11.4 8.2 4.5 0.7
45% 89.2 45.8 30.9 23.0 18.3 12.2 8.6 4.7 0.7
60% 92.2 48.1 32.4 24.4 19.3 12.8 9.0 4.8 0.7
75% 94.5 49.9 33.7 25.4 20.2 13.2 9.2 4.8 0.7



IMAGE
Bpp

0.1 0.2 0.3 0.4 0.5 0.7 1 1.5 3
15.6 18.6 20.4 21.7 22.7 24.5 25.9 28.5 36.2

15% 15.5 18.4 20.2 21.5 22.5 24.2 25.7 28.3 36.2
30% 15.3 18.2 20.0 21.3 22.2 24.0 25.5 28.1 36.1
45% 15.1 18.0 19.7 21.0 22.0 23.8 25.3 27.9 36.1
60% 14.9 17.8 19.5 20.7 21.7 23.5 25.1 27.8 36.1
75% 14.7 17.5 19.2 20.5 21.5 23.3 24.9 27.7 36.1

IMAGE
Bpp

0.1 0.2 0.3 0.4 0.5 0.7 1 1.5 3
29.8 32.7 34.5 35.8 36.8 38.6 40.0 42.6 50.3

15% 29.1 32.1 33.9 35.2 36.1 37.9 39.4 41.9 49.8
30% 28.8 31.8 33.5 34.8 35.8 37.5 39.0 41.6 49.6
45% 28.6 31.5 33.2 34.5 35.5 37.3 38.8 41.5 49.6
60% 28.5 31.3 33.0 34.3 35.3 37.1 38.6 41.4 49.6
75% 28.4 31.1 32.9 34.1 35.1 36.9 38.5 41.4 49.8

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
26

28

30

32

34

36

38

40

42

44

46

48

50

52

 Original
 30%
 75%

PS
NR

 [d
B]

bpp

-



0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52

 15% JPEG
 15% SPIHT
 75% JPEG
 75% SPIHT

PS
NR

 [d
B]

bpp
 

CONCLUSION

-

ACKNOWLEDGEMENTS

REFERENCES

Magazine

[6] 



1,2

INFORMATION VISUALIZATION ON THE BASE OF GRAPH MODELS

graph models is given.
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1,3 1,2,3

SUPPORT TOOLS FOR APPLICATION OF GRAPHS AND GRAPH 
ALGORITHMS

programming are considered.
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APPLIED STATISTICS IN PROCESS CONTROL AND MONITORING
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N. Kontrec1, H. Milosevic1 1

FOR AIRCRAFT INVENTORY CONTROL

INTRODUCTION

-

-

MRP BACKGROUND

-

-

BILL OF MATERIALS



-

• 
• 

ID
00001
00002
00003
00004
00005 Grid
00006
00007
00008
00009 Pipe 
00010
00011

 

:: ,3, : 999

:: , 40

:: , ,*

: ,

id CHAR FORMAT

title CHAR

storage id title

storage storage PRIMARY KEY IS id    



 

:: ,5, : 9999,
:: .

:: , 40

:: ,12

:: , , , ,*

: ,

ident CHAR FORMAT AUTONUMBER
storage storage id
title CHAR

id CHAR

item ident storage title id

item item PRIMARY KEY IS ident    
-

SINGLE LEVEL BOM

 

_ :: .
_ :: .

:: _ , _

: : _ _

id parent item ident
id child item ident
branch id parent id child

subtree branch PRIMARY KEY IS id parent id child    
-

• 
• 
• 

THE ORDER OF ASSEMBLING



 

_ :: .
_ :: .

:: ,5

:: _ , _ ,

: : _ _

id parent item ident
id child item ident
order NUMBER

branch id parent id child order

EBOM branch PRIMARY KEY IS id parent id child    
-

-

REQUIRED QUANTITIES 
-
-

 

_ :: .
_ :: .

:: ,5

:: ,13.4

:: _ , _ , ,

: : _ _

id parent item ident
id child item ident
order NUMBER

quantity NUMBER

branch id parent id child order quantity

EBOM T branch PRIMARY KEY IS id parent id child    

-

 

_ :: .
_ :: .

:: ,5

:: *

:: _ , _ , ,

: : _ _

id parent item ident
id child item ident
order NUMBER

list

branch id parent id child order list

EBOM branch PRIMARY KEY IS id parent id child    

NUMBER OF THE PRODUCT 



 branchH:EBOM

,listrder,orderid_child,oid_parent,branch::

*list::

NUMBER,order::
item.identid_child::
CHAR,version::

item.ident:id_parent:

5

3

   

GENERATING HIERARCHICAL BOM
-

-



child_id
00001 00002 1
00001 00003 2
00001 00004 3
00001 00005 4
00001 00006 5
00001 00007 6
00002 00008 1
00002 00009 2
00003 00009 1
00003 00001 2
00005 00011 1

-

 

_ :: .
_ :: .

:: , 5

:: _ , _ , ,

: : _ _

id parent item ident
id child  item ident
order  NUMBER  

branch  id parent  id child  level   order

subtree  branch   PRIMARY KEY IS id parent id child    

 }
100001100005

2000100000310000900003

2000090000210000800002

6000070000150000600001

4000050000130000400001

2000030000110000200001

, , 

, , ,, , 

, , ,, , 

, , ,,,

, , ,, , 

, , ,, , 
{subtree

   

GENERAL ALGORITHM FOR HIERARCHICAL BOM
-



Recursive algorithm for GBOM
----------------------------------------------------------------------------
void create_gbom(c_ident, n_level)
{
 local sledeci;
 if (!dbseek( subtree, c_ident )) {
  dbappend( gbom, n_level, c_ident, “00000”);
  return;
}
  else {
  while(!dbeof(subtree) && subtree.id_parent == c_ident) {
sledeci = sbnext ( subtree );   
dbappend ( gbom, n_level, c_ident, subtree.id_child);
creat_gbom ( subtree.id_child, n_level+1 );    
dbgoto ( subtree, sledeci )
  };
 };
 return;
}
----------------------------------------------------------------------------

create_gbom

 branchgbom   :

hild,orderarent,id_clevel,id_pbranch  ::
item.ident::id_child  

item.ident ::id_parent 
NUMBER, level :: 5

   

 

{
1,  00001,  00002 ,

2,  00002,  00008 , 3,  00008,  00000 ,

2,  00002,  00009 , 3,  00009,  00000 ,

1,  00001,  00003 , 2,  00003,  00009 ,

3,  00009,  00000 , 2,  00003,  00010 ,

2,  00002,  00008 , 3,  00008,  00000 ,

3,  00000,  00008 , 1,

gbom

 00001,  00004 ,

2,  00004,  00000 , 1,  00001,  00005 ,

2,  00005,  00011 , 3,  00011,  00000 ,

1,  00001,  00006 , 2,  00006 ,00000 ,

1,  00001,  00007 , 3,  00007,  00000 ,
}
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THE SOFTWARE DEFECTS FIXING PROBLEM OPTIMIZATION USING 
TAGUCHI METHOD
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SOFTWARE METRICS FOR MAINTENANCE
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THE PROBLEM RESOLUTION PROCESS
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ENGINEER EXPERIENCE
-

engineer experience

SOFTWARE PROBLEM CHARACTERIZATION

-

-

MATHEMATICAL AND STATISTICAL MODELING

STATISTICALLY DESIGNED EXPERIMENT

-



 

1. 
2. 

-

 ( * ) ( * ) ( * )T S C E S C S E C E

S
C
E

• 
• Simple Average
• Experienced Guru

STATISTICAL METHOD FOR DATA ANALYSIS
-



Simple
5.2 10.5 15.7 1177.5
3.9 9.0 12.9 1290

Guru 3.4 6.4 9.8 1225
5.3 11.3 16.6 1245
4.9 10.1 15.0 1500

Guru 4.9 9.7 14.6 1825
7.7 14.7 22.4 1680
6.9 14.3 21.2 2120

Guru 5.2 10.5 15.7 1962.5

Simple
2.4 6.3 8.7 652.5
2.1 2.5 4.6 460

Guru 0.6 1.3 1.9 237.5
5.2 10.4 15.6 1170
4.5 8.5 13.0 1300

Guru 3.3 8.5 11.8 1475
6.8 13.4 20.2 1515
5.1 11.1 16.2 1620

Guru 4.6 8.9 13.5 1687.5
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COST MINIMIZATION MODEL
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OPTIMIZING TIME RESOLUTION AND COST TO FIX DEFECTS USING TAGUCHI METHOD
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-
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0 0 22 4 15 0
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ICT MARKET ANALYSIS DATA CONCERN INTEROPERABILITY  
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RESTORATION OF THE WAVE EVALUATION THROUGH GIVEN 
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INTEGRAL EQUATIONS OF LOVE’S TYPE AND APPLICATIONS 
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S. G. Minic1

THE PROGRAMMING LANGUAGE MATLAB AS A FUNCTION OF 
DIGITAL STEGANOGRAPHY TECHNOLOGY

INTRODUCTION

SYSTEMS BASED ON THE SUBSTITUTION

SUBSTITUTION OF MINIMUM IMPORTANT BITS



10010101 00001101 11001001 10010110
00001111 11001011 10011111 00010000

10010100 00001101 11001000 10010110
00001110 11001011 10011111 00010001

function [Stego, Perceivig] = LSBHiding (Holder, Hidden, n)
% Hiding photos of N bits of minor importance Bearer
Stego = uint8(bitor(bitand(Carrier, bitcmp(2^n - 1, 8)) , bitshift(Hidden, n - 8)));
Iscitana = uint8(bitand(255, bitshift(Stego, 8 - n)));

Sova = imread(’cat.bmp’, ’bmp’);
Pobeda = imread(’viktory.bmp’, ’bmp’);
n = 4;
[Stego, Ekstrahovana] = LSBHiding (cat, viktory, n);

-

-



SORTING PALLETS

-
-

DOMAIN TRANSFORMATIONS
-

-
-

MASKING AND FILTERING

MODELS OF EXTENDED SPECTRUM
-

BINARY IMAGE



CHANGING PIXELS

-

function hide (length, string, image)
% NI = new image
% string = of information that inserts
% nameImages = picture behind which hide

I=imread(image);
[n,m,t]=size(I);
s=uint8(string);
s=[s 0];
s=uint8(s);

slika=I;
br=0;
for i=1:n
for j=1:m
if (rem(i+j,25)==0 & rem(i,21)==0 & rem(j,14)==0)
if (br==duzina)
break;
end
br=br+1;
slika(i,j,1)=s(br);
slika(i,j,2)=s(br);

end
end



end
imwrite (picture, ‘slika.bmp’);
impixelinfo (imshow (image))
end

unction record = read (length, image)
%function which we read hidden information
%string it is in what we record read
%image is an image from which we read
I=imread(image);
[n,m,t]=size(I);
picture=I;
br=0;
record=[];
for i=1:n
 for j=1:m
  if (rem(i+j,25)==0 & rem(i,21)==0 & rem(j,14)==0)
   if (br==duzina) 
    break;
   end
   br=br+1;
   record =[ record picture(i,j,1)];
  end
 end 
end
record =char(record);
end
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A. D. Mizhidon1, S. G. Barguev2

RESEARCH OF OWN VIBRATIONS FOR ONE HYBRID SYSTEM OF THE 
DIFFERENTIAL EQUATIONS
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ALGORITHMS INTEGRATING STIFF PROBLEMS ON 
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TOPOLOGICAL STRUCTURE OF ATTRACTORS AND MORSE 
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MULTISCALE COMPUTATIONAL MODEL FOR SIMULATION 
OF MECHANICAL BEHAVIOUR OF HETEROGENEOUS BRITTLE 
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APPLICATION OF EXPERT SYSTEMS IN TECHNICAL DIAGNOSTICS OF 
MOTOR VEHICLES

INTRODUCTION

-

LABORATORY EXERCISES

-
-

-



SET OF EXAMPLES
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• cylinder leakage 
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• cranking
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• spark
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• cause -
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MACHINE LEARNING



WEB USER INTERFACE

-

RULE [Battery] 
IF [cranking] = “No” AND [battery voltage drop] = “Yes” 
THEN [The cause and recommendation] = “Battery defective. Replace battery.” @ 100

PROMPT [cranking] MultChoice CF 
“Is the engine cranking?” “Yes” “No”
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