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Dyak M.S., Krulikovskyi B. Krulikovskyi B. Krulikovskyi B. Krulikovskyi V.V.Minimization of 5-bit Boolean 
functions by method Riznyk-Solomko. The distribution of the principle of minimization by means of algebraic transformations to 
the minimization method using combinatorial block diagrams with repetition. The mathematical apparatus of the block diagram with 
repetition gives more information regarding the orthogonally, adjacency, uniqueness of the combinatorial system blocks, which is the 
actual table of the truth of the given function, therefore the use of such the function minimization system is more effective. 

Keywords: Boolean function, minimization method, logic function minimization, block-design with repetition, mìnterm 
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 - 1a a , 0aa , 
 - 0a a  , 1a a , 

. 
 

 
 ( ).  

: 

1 2 1 2 1 2 2 1( ) ,x x x x x x x x  

 

0 0 0
    

0 1 0 0
 

 

1 2 1 2 2 1 1 2( ) ,x x x x x x x x  

 

1 1 1
    

0 1 1 1
 

 

 ( )  
 [6, 7].  

 1.  f(a,b,c,d) = (3,7,11,12,13,14,15)  . 
 

3 0011 a`b`cd 
7 0111 a`bcd 
11 1011 ab`cd 
12 1100 abc`d` 
13 1101 abc`d 
14 1110 abcd` 
15 1111 abcd 

 
f(a,b,c,d) = (3,7,11,12,13,14,15) = 
= a`b`cd + a`bcd + ab`cd + abc`d`+ abc`d + abcd` + abcd = 
= cd(a`b` + a`b + ab`) + ab(c`d` + c`d + cd` + cd ) = 
= cd(a`[b` + b] + ab`) + ab(c`[d` + d] + c[d` + d]) = 
= cd(a`[1] + ab`) + ab(c`[1] + c[1]) = ab+ab`cd + a`cd = 
= ab+cd(ab` + a`) = ab+ cd(a + a`)(a`+b`) = ab + a`cd + b`cd = 
= ab +cd(a` + b`) = ab +cd 
 

 2.  f(a,b,c,d) = (3,7,11,12,13,14,15)   - 
. 

 

1 1 0 0
1 11 1 0 1

1 1 1 0

0 03
7 0 1 1 1

0 1 111
1 1

( . . . ) 0 1 1 1 1 1 112
1 1

1 113
14
1

1 1

0 1 11 0

1 1 1 1

1

5

1
f a b c d
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 – F ab cd .  
 12 – 15, .    

–   (  2)  ,   
 (  1),  – 

, . 
 3.  1 2 3 4( , , , )F x x x x    - ,  

 (0,1,2,3,5,7,8,10,11,12,13) [16]. 
 [16]  

) ,  ( ) 4-  
4E  ( . 1).  4E ,  1 2 3 4( , , , ) 1F x x x x . 

 (0,1,2,3,5,7,8,10,11,12,13)  
.  

 
. 1.  4-  4E  

 
 1 2 3 4( , , , )F x x x x  –  

. 
 

1 1 0

1 1 0 0

0 0 0 00
1
2
3 0 0

0 0
5 0 0 1

0 1
.7 0 1 1 1 0 1

0 1
8 0 1 1 1 0 1 1

1 1 0
10 1 1 0
11
12
13

0 0 1 0
0 0 1 1

0 1

1 0 1 0
1 0

0 0 0

1 0

0 0 0 1

0 1 0 1 0 0 1

0 0

1 1 1

1

0

1

F
 

 
 2,3,10,11 ( )  

. . 
  

 
                            2 4 1 4 2 3 1 2 3.F x x x x x x x x x                           (1) 
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 (1)   
 [16],  –  

.   
 

 5- , 
  – . 

:  
1)  

;  
2)    

; 
3)  
,  – , . 

        
          

 ,  ,   k  k( )  
 N  k-  n ,  

 
!( ( )) .

!( )!
k

k n
nN M A C

k n k  

 
0

2
n

k n
n

k
C .                                                                                                         (2) 

 k
nC  –  k-  n ,  

 (2)  .   (2)   
  = {a, b, c, d}: 

 
0 1 2 3 4 4
4 4 4 4 4( ( )) 1 4 6 4 1 16 2 .N M A C C C C C  

 
,   =  {a, b, c, d}, ,  

, .  , , a , b -  
  = {a, b, c, d} . .   = {a,  b,  c,  d}  

,  k ,  k =  0,  …,  n,  n –  
 .  ,  

 . 
 = 1, , . 
 4.   = {a, b, c, d}, ,  = 1.  

: 
 

(0,0,0,0);     (1,0,0,0);       
(0,0,0,1);     (1,0,0,1);       
(0,0,1,0);     (1,0,1,0);       
(0,0,1,1);     (1,0,1,1);               (3) 
(0,1,0,0);     (1,1,0,0);       
(0,1,0,1);     (1,1,0,1);       
(0,1,1,0);     (1,1,1,0);       
(0,1,1,1);     (1,1,1,1).   

  
 (3) ,  

2-(n,b)- design,  n – , b – ,  
  2 ,nb  2  (3). , 

2-(4,16)- design ,  4-
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,  – 16. 
 

   
 –  

 [7].  
 5- : 

 
– : 
 

0 0 0 0
0 0 0 1
0 0 1 0
0 0 1 1
0 1 0 0
0 1 0 1
0 1 1 0
0 1 1 1
1 0 0 0
1 0 0 1
1 0 1 0
1 0 1 1
1 1 0 0
1 1 0 1
1 1 1 0
1 1 1 1

x
x
x
x
x
x
x
x

x;
x
x
x
x
x
x
x
x

  (4) 

– : 
 

      

0 0 0
0 0 1
0 1 0
0 1 1

  
1 0 0
1 0 1
1 1 0
1 1 1

x y
x y
x y
x y

xy;
x y
x y
x y
x y

   (5) 

 
– : 
 

0 0
0 1
1 0
1 1

x y z
x y z

xyz;
x y z
x y z

   (6) 

 
– : 
 

0
1

x y z t
xyzt.

x y z t
   (7) 
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 (4)  2-(4, 16)-design.  (5)  2-(3, 8)-
design.  (6)  2-(2, 4)-design.  (7)  2-(1, 2)-
design. 

 x, y, z, t,  2-(n, b)-
design,  5- . 

 ( )  
. ,  3- : 

 
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3

1 2 3 3 1 2 3 3 1 2 3 3 1 2 3 3

1 2 1 2 1 2 1 2 1 2 2 1 2 2 1 1 1.

x x x x x x x x x x x x x x x x x x x x x x x x

x x x x x x x x x x x x x x x x

x x x x x x x x x x x x x x x x

 

 
 2-(n, 

b)-design, , ,  
 (4) – (7).  (7)  

 (4) – (6).  
.  

   2-(n,b)-design,  
 2-(n, x/b)-design,  x – . 

 2-(n, x/b)-design ,  
 [15].  

 5-    
 5.  1 2 3 4 5( , , , , )F x x x x x    - 

,  
(2,3,4,5,6,7,10,11,12,13,14,15,18,19,20,21,22,23,16,17, 28, 29,30,31). 

1 0 1
1 0 1 0 0
1 0 1

0 0 0 1 0
0 0

2
3
4
5
6
7

10
11
12
13
14
15
18 1 0 0 1 0 1 0 0 1
19 1 0 0 1 1
20 1 1 0 1
21
22
23
26 1 1 0 1 0
27 1 1

0 1 0 1 0
0 1 0 1 1

0 1 0 1

1 1 1

1 1 1 0 0
1 1 1

0 1 1
28
29
30

0 1
1 1 1 1

31
0

1 1 1

0 1 1 0 0
0

1

1

1

1 0 1

0 1 1

0 0 0 1

0 0 1 0 0
0 0 1 0 1
0 0 1 1 0
0 0 1

0 1 1 1 0
0 1 1 1 1 0

0 1
1 0 1 1 0

1 1

1 0 1

0

1 1

0

1 1

1

F
0 1

0 1 1
0 1

1 1
1 1

 

 
 – 3 4F x x .  

: 
- 4 – 7 ( ); 
- 12 – 15 ( ); 
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- 20 – 23 ( ); 
- 28 – 31 ( ).  

,  
 ( ). 

 6.  1 2 3 4 5( , , , , )F x x x x x    - ,  
 (0,1,3,4,7,13,15,19,20,22,23,29,31) [11]. 

 

0 1 0 1 1

1 0 1 1

1 1

0
1
3
4

0 0 0 0
7 0 0 0 0

0 0 1 0
13 0 0 1 0
15
19
20 1 0 1 1

1 0 1 1 0 1 0 1 1
22 1 0 1 1 0
23
29
31

0 0 0 1 0

0 0 1 0

1

0 0 1 1 1

0 1

0 0 0 0 0

0 0 1 0

0 0 0 0 1

0 0 0 0

0 1 1
0 1 1

1 1 1
1 1 1

1

0 1 1

1 1 1

1 1 1

1 0 1 1 1

1 1 1

0 0 1 0 1

0 1 0 1

1 0 1 1

1 1

0
1 1

F

 

 – 1 2 3 4 2 3 4 5 2 3 5 2 4 5 1 2 3 4F x x x x x x x x x x x x x x x x x x .  
 7, 15, 23, 31,  

.    –  
 [11],   –  

. 
 7.   1 2 3 4 5( , , , , )F x x x x x    -  

,  (0,4,5,13,16,21,22,23,24,25,28,29,30,31) 
[11]. 

 
0
4 0 0 1 0 0
5

13
16 0 0 0 0

0 0 1 0 0 0 0 0 0
21 0 0 1 0

0 0 1 0
22 1 0 1

1 0 1
23 1 1 1

1 1 1
24

1 1 1 0 0
25
28 1 1 1 0 0
29
30

1 0 1 1 0
1 0 1 1

1

1 1 1 1

0 0 1 0 1
0 1 1 0 1

1 0 1 0 1
1 0 1

1 1 1 0

0 0 0 0 0

0 0 0 0
1 0 0 0 0

1
1 1 0 0

1 1 0 0 0
1

1 0 0
1 1 0

1 1

1 1 1 1 0
1 1

1 0 0 1 1 0

0 1

3 1 11 1

1

1 1
F

 

 
 – 2 3 4 5 1 2 3 4 3 4 5 1 3 4 1 2 4F x x x x x x x x x x x x x x x x x . -

 5, 13, 21, 29, . 
. 1  1 2 3 4 5( , , , , )F x x x x x  

 [11]  - . 
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 1 
 1 2 3 4 5( , , , , )F x x x x x  

 

1 2 3 4 5 1 3 4 1 2 4 1 2 4 5 2 3 4 5 1 3 4 5( , , , , )F x x x x x x x x x x x x x x x x x x x x x x x  
  -  

1 2 3 4 5 1 3 4 1 2 4 2 3 4 5 1 2 3 4 3 4 5( , , , , )F x x x x x x x x x x x x x x x x x x x x x x  
 

. 1 ,  
. 

 
 

1.  
 

.  
. -

 
.  

2. , ,  
, , 

, .  
 

 
3.  - , 

: 
–  6 [11] –  5- ; 
–  7 [11] –  5- ; 

 2, 3  5  -  
. 
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