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GENERATION OF RANDOM GRAPHS WITH DESIRED PROPERTIES 
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The article considers generalizations of Erdos-Renyi model for the generation of random graphs with 
certain properties. In particular, it provides a method for generating trees, connected graphs, graphs with 
restrictions on the degree of vertices, regular graphs, graphs with a given number of edges. 
These methods are used in the programs, also known as graph-generators, that simulate the known NP-
complete problems on graphs. Examples of such problems may be: traveling salesman problem, the 
problem of the maximum clique, problem of covering a graph by stars, etc. That is why every algorithm 
in the article is accompanied by an example of its implementation by pseudocode. 
Each random graphs generation algorithm, which described in this article, can be easily modified for 
generation weighted line graphs with random weights of the specified range. Also, the authors 
recommend the use these algorithms for creating a large database of test problems, which can be used in 
further for the comparative statistical analysis of various algorithms of exact or approximate 
optimization on graphs and networks. Because the such analysis is practically the only way to check the 
quality of different types of metaheuristics. 

Keywords: random graphs, algorithms of graph generating, Erdos-Renyi algorithm, connected graph, regular 
graph. 
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var I1[n] = { }; 
var I2[n] = {1  
 

//    
var i1 = I2[random(1, I2.Length)]; 
I2.Remove(i1); 
var i2 = I2[random(1, I2.Length)]; 
I1.Add(i1); 
I1.Add(i2); 
c[i1, i2] = 1; 

do 
{ 

var i1 = I1[random(1, I1.Length)]; 
var i2 = I2[random(1, I2.Length)]; 
 

 
c[i1, i2] = 1; 
 
I2.Remove(i2); 
I1.Add(i2); 

} 
while (I2.Length != 0); 

for (var i = 1; i <= n; i++) 
{ 

for (var j = i + 1; j <= n; j++) 
{ 

// random(x, y [x, y] 
if (random(0, 1) <= alpha) 
{ 

c[i, j] = 1; 
} 
else 
{ 

c[i, j] = 0; 
} 

} 
} 
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var n}; 
for (var i = 1; i <= n; i++) 
{ 

// round(x x  
var j = 1 + round(random(0, 1) * (n  1)); 
 
// swap(x, y x y 
swap(a[i], a[j]); 

} 

c[a[n], a[1]] = 1; 
for (var i = 1; i <= n - 1; i++) 
{ 

c[a[i], a[i + 1]] = 1; 
} 

 
var  
for (var i = 1; i <= n; i++) 
{ 

for (var j = i + 1; j <= n; j++) 
{ 

if ((D[i] <= d) and (D[j] <= d)) 
{ 

if (random(0, 1) <= alpha) 
{ 

c[i, j] = 1; 
D[i]++; 
D[j]++; 

} 
else 
{ 

c[i, j] = 0; 
} 

} 
} 

}
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I2.Remove(i2); 
I1.Add(i2); 
 
if (D[i1] == d) D[i1] 
{ 

I1.Remove(i1); 
} 

 
if (D[i2] == d) //    D[i2] 
{ 

I1.Remove(i2); 
} 

 

var  
for (var i = 1; i <= n; i++) 
{ 

for (var j = i + 1; j <= n; j++) 
{ 

if ((D[i] <= (n  1  d + D1[i])) and (D[j] <= (n  1  d + D1[j]))) 
{ 

if (random(0, 1) <= alpha) 
{ 

cdop[i, j] = 1; 
D[i]++; 
D[j]++; 

} 
else 
{ 

cdop[i, j] = 0; 
} 

} 
} 

} 
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for (var i = 1; i <= n; i++) 
{ 

for (var j = i + 1; j <= n; j++) 
{ 

// min(x, y)  x y 
c[i, j] = min(1, 1  cdop[i, j] + t[i, j]); 

} 
} 
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