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Boolean linear programming problems for finding maximum independent set 

and maximum sum of independent sets of graph vertices are considered. The Viz-

ing-Plesnevich algorithm for minimal  coloring of the vertices of a graph and its 

application for two problems of software project management 

are described. AMPL-codes of Boolean linear programming problems and results 

of  experiments for CPLEX and gurobi programs from NEOS optimization Web-

service are presented. 
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   ( )G  є  ,     
       G . , 

,  5C  (   '  , . 1, )  '  -
   5( ) 2C  .  . 1 ( , , , , )   -

:  1 1,3S  ,  2 1,4S  ,  3 2,4S  ,  4 2,5S  ,  5 3,5S  . ,  
  ,   . 

 
. 1. '        5C  
    (1),(2)     -
   ( )G ,    -

    
i

x .     (1)  -
    

 
 

0,1
( )

( ) max
i

i i i
x

i V G

G x x 


   ,      (1a) 

   1
i
     ( )i V G .    

   
i
 , 1, , ( )i V G  ,   '   

(1a), (2) є        ( )G .  
 є   '   (1a), (2),  -

      -
  1 5, ,S S    5C     gurobi. 

    . 1:    
 (  1)      '   
  . 1 (  3–7)      

gurobi: 10nCall  , 100nCall    1000nCall   (  2).   
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    Uniform  Normal,  
      . 

 

 1 

    1 5, ,S S    5C  

  (Uniform)   (Normal) 

   
i
 , 1,...,5i   

, 1,...,5
i

i   nCall   1n S   2n S   3n S   4n S   5n S  
0.001  Uniform(-1,1) 10 3 4 0 1 2 
 100 16 24 28 9 23 
 1000 205 214 177 206 198 
0.001  Normal(0,0.1) 10 0 2 0 5 3 
 100 18 21 15 21 25 
 1000 211 187 208 206 188 

 

  . 1   gurobi 2.0.1  
 AMPL    AMPL- : 

 set V_G := {1,2,3,4,5};   
set E_G:={(1,2),(1,5),(2,3),(3,4),(4,5)}; 
display V_G,E_G; 

 param nCall:=100; param ns{i in 1..5} default 0; 
param nv := card(V_G); param eps{i in 1..nv)} default 0; 
var xs{i in 1..nv)} binary; 

 maximize alpha_G: sum{i in 1..nv} (xs[i]+eps[i]*xs[i]); 
subject to constr2 {(i,j) in E_G}: xs[i]+xs[j] <= 1; 
option solver gurobi; 

 for{k in 1..nCall} { 
   for{i in 1..nv} { 
     let eps[i]:= 0.001*Uniform(-1,1); #Normal(0,0.1) 
   } 
   solve; display alpha_G; 
   if (xs[1]=1 and xs[3]=1) then  let ns[1]:=ns[1]+1;    
   if (xs[1]=1 and xs[4]=1) then  let ns[2]:=ns[2]+1;    
   if (xs[2]=1 and xs[4]=1) then  let ns[3]:=ns[3]+1;    
   if (xs[2]=1 and xs[5]=1) then  let ns[4]:=ns[4]+1;    
   if (xs[3]=1 and xs[5]=1) then  let ns[5]:=ns[5]+1;    
} 
display sum{i in 1..5}ns[i],ns; 

 
  . 1 ,      gurobi  

 3S          -
,    1S   3S  –   .  -

   (100  1000)  gurobi  -
   є   1 5  (20%). 
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  є   ,    -
   gurobi      -

  ( )G ,   ,    -
 ( )G   .  є  .  

   m      , 1, , ,
j

S j m   

   є .      
,    (1)–(2)  : 
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( ) 1 2, 1,..., .
j

i K

i V S

x G j m


         (3) 

  (3)     , 1, ,
j

S j m  , 

 '   (2) – (3)      1m
S  .  

  є ( )G ,   1m
S      

         
, 1, ,

j
S j m  .    1m

S     ( )G ,   
є,    , 1, ,

j
S j m      

    G .  
     AMPL.  

        
  ( )G ,    '   (1), (2).   

5C   nCall   gurobi   є AMPL- : 
 set V_G := {1,2,3,4,5};   

set E_G:={(1,2),(1,5),(2,3),(3,4),(4,5)}; 
display V_G,E_G; 

 param nCall:=100; param alphaG1;   
set nS default {}; set S{nS} default {};  
var xs{i in 1..card(V_G)} binary; 

 maximize alpha_G: sum{i in 1..card(V_G)}xs[i]; 
subject to con2 {(i,j) in E_G}: xs[i]+xs[j] <= 1; 
subject to con3 {i in nS}: sum{j in S[i]} xs[j] <= alphaG1; 

 option solver gurobi; 
solve; display alpha_G; let alphaG1:=alpha_G-0.5; 
let nS:={1}; let S[1] := {j in V_G: xs[j]>=0.99}; 
for{i in 2..nCall} { 
   solve; display alpha_G; 
   if (alpha_G<alphaG1) then break;      
   let nS:=nS union {i}; let S[i] := {j in V_G: xs[j]>=0.99}; 
} 
display S; 

 '    gurobi AMPL-     
   5C    : S[1]={2,5}, S[2]={1,3}, 
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S[3]={3,5}, S[4]={1,4}, S[5]={2,4}.      
       AMPL-

          
     . 

 CPLEX  gurobi  NEOS-     
     Queen8_8, Queen7_7, 

Queen6_6, Queen5_5  c    http://mat.gsia.cmu.edu 
/COLOR04/INSTANCES/. , 64-   Queen8_8  92 

   8, 49-   Queen7_7 –  -
  7, 36-  Queen6_6 –    6,  

25-   Queen5_5 –    5.   
Queen6_6   є : S[1]={4,7,17,20,30,33}, 
S[2]={2,10,18,19,27,35}, S[3]={5,9,13,24,28,32}; S[4]={3,12,14,23,25,34}. 
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 k -      G .  (6) 
,      G       -

 ,      -
   G . 
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 ( )
K

G       1S , …, 
K

S   
          

    AMPL- : 
 set V_G := {1,2,3,4,5}; 

set E_G:={(1,2),(1,5),(2,3),(3,4),(4,5)}; 
display V_G,E_G; 

 param K:=2; param nv:=card(V_G); 
set kk:={1..K}; set S{kk} default {};  
var xs{k in 1..K, i in 1..card(V_G)} binary; 

 maximize alpha_Gk: sum{k in 1..K, i in 1..nv}xs[k,i]; 
subject to con4 {k in 1..K, (i,j) in E_G}: xs[k,i]+xs[k,j] <= 1; 
subject to con5 {i in V_G}: sum{k in 1..K} xs[k,i] <= 1; 

 option solver gurobi; 
solve; display alpha_Gk;  
for{k in 1..K} { 
   let S[k] := {j in V_G: xs[k,j]>=0.9}; 
} 
display S; 

 

         5C   
 '   (4) – (6).    -

: S[1]={1,3}, S[2]={2,5},  є 2 5( ) 2C  .   AMPL-  
     "param K:=3",  є  

3 5( ) 5C  ,    : S[1]={1,3}, 

S[2]={2,4}, S[3]={5}. 
   ( ( ), ( ))G V G E G      -

  ( )V G ,    –   ( )E G ,   
    ( )

K
G      "K", 

 є    . , , 5 ( ) 40G    
64-   Queen8_8  CPLEX   1.42 -

,   gurobi –  4.37 . 
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 1 1( ) ( ), ( )
K K K

E G E G E G ,   1( ) ( , ),( , ) : ( ),( , ) ( )
K K

E G k i k j k V I i j E G    

  2 ( ) ( , ),( , ) : ( , ) ( ), ( )
K K

E G k i k i k k E I i V G    .   
K

G  -
  (1), (2) є  : 
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G x
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1, 1,..., , ( , ) ( ),
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x x k K i j E G        (8) 

1, 1 , ( ).
ki k i

x x k k K i V G          (9) 
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   є  (4)   (5)  (4) – (6). 
 (9)  (7) – (9)   (6)  (4) – (6) 
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K
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 (8)        
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K
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K
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K
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K
G .  

 2.        min : ( ) min : ( )
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  .   k -    min   max .  
  ( 1)k  -   є   . 

1.  max min 1.5   ,  max( )G   , itn k   є . 

2. є   min max 2K      ,      –   . 

 ( )
K

G   ,   (4) – (6),  ( )
K

G   , -
  (7) – (9). 

3.  ( )V G  ,  max   ,  min   . 

4.   ( 1)k  -     min   max . 

  G       ( )G  
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 -     (11) -

       . 
 ,    1,...,l   , -

  ,    .  
  є      

    (jUnit, jBehave, Qt, Google Test ). 
 1.  4; 2; 3n k m      1t  є  

41 , cc ,   32 ,tt  –   ., 32 cc     
–  ),( ui sco       -

- -  є      
 4 ( . 2: ,    l -   , 

     ,    -
 ).      . 2  
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 ,   –    [7], -
       . -

       є  
1 1 4 7 8C { , , , }d d d d , 2 2 5 6C { , , }d d d , 3 3 9 10C { , , }d d d .  
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       .   

    -    -
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       -
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