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Kurapov S. V., Chechenja V. S. CONSTRUCTION OF TOPOLOGICAL PICTURE OF GRAPH WITH 
CYCLIC FRAGMENTS / Zaporizhzhya National University, Ukraine 

In this work a method is presented for the construction of topological picture of graph with the minimum 
number of crossings of ribs for a graph with cyclic fragments. The task of construction of picture of sugrapha 
for a nonplanar graph can be presented as a search (selection) of subset of cycles from the joint great number 
of single cycles, arriving at a zero value of functional of Mak-Leyna. The delete of cycles was produced 
taking into account the maximal change of value of functional of Mak-Leyna and with simultaneous 

  
Key words: graph, the topological pattern of the graph, subgraph, hypergraph, the set of cycles, the functional 
McLean. 
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, , 
    ) u10 

u2,u9,u10,u12,u13,u15}, {u3,u8,u10,u12,u16,u18}, 
{u2,u4,u10,u11,u13,u14}, {u3,u5,u10,u11,u16,u17 , 

, , 
 

fÑ  

1={u2,u9,u10,u12,u13,u15 2={u3,u8,u10,u12,u16,u18 3={u5,u8,u11,u12,u17,u18 4={u4,u9,u11,u12,u14,u15}, 

5={u1,u7,u13,u15,u16,u18 6={u6,u7,u14,u15,u17,u18 7={u1,u6,u13,u14,u16,u17 8={u1,u7,u13,u15,u16,u18}. 

 

9={u1,u2,u3 10={u4,u5,u6 11={u7,u8,u9}. 
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 1.  
,  

, 

fÑ  
 

1 = {u1,u3,u5,u34,u35,u36};   c2 = {u1,u3,u5,u40,u41,u43};   c3 = {u2,u3,u16,u18,u19,u36}; 

c4 = {u4,u5,u7,u32,u33,u35};   c5 = {u1,u2,u4,u6,u8,u10,u12,u14};   c9 = {u8,u9,u10,u13,u44,u45}; 

c10 = {u10,u11,u13,u44,u45,u46};   c12 = {u12,u13,u15,u20,u21,u23};   c13 = {u2,u3,u12,u13,u14,u42,u43,u45}; 

c14 = {u14,u15,u16,u17,u19,u21};   c17 = {u17,u19,u21,u38,u39,u54};   c18 = {u20,u21,u22,u24,u27}; 

c21 = {u17,u18,u21,u26,u27,u28,u31,u36};   c22 = {u28,u29,u30,u33};   c23 = {u30,u31,u32,u34,u36}; 

c24 = {u1,u3,u4,u7,u28,u29,u31};   c28 = {u18,u19,u34,u35,u37,u39,u41};   c29 = {u18,u19,u36,u37,u39,u40,u43}; 

c30 = {u38,u39,u50,u51,u52};   c33 = {u48,u49,u50,u53}. 

 

 = {u17,u18,u20,u22,u24,u26,u28,u30,u32,u34},   c  = {u1,u2,u4,u6,u8,u10,u12,u14} 

 = {u37,u38,u40,u42,u44,u46,u47,u48,u50,u52}. 

, 
[2, 3],  

1 = {u1,u3,u5,u34,u35,u36};   c2 = {u1,u3,u5,u40,u41,u43}; 

c3 = {u2,u3,u16,u18,u19,u36};   c4 = {u4,u5,u7,u32,u33,u35}; 

c5 = {u1,u2,u4,u6,u8,u10,u12,u14};   c6 = {u1,u3,u4,u6,u9,u42,u43,u44}; 

c7 = {u4,u5,u6,u9,u40,u41,u42,u44};   c8 = {u8,u9,u11,u46}; 

c9 = {u8,u9,u10,u13,u44,u45};   c10 = {u10,u11,u13,u44,u45,u46}; 

c11 = {u10,u11,u12,u14,u16,u47,u48,u51};   c12 = {u12,u13,u15,u20,u21,u23}; 

c13 = {u2,u3,u12,u13,u14,u42,u43,u45};   c14 = {u14,u15,u16,u17,u19,u21}; 

c15 = {u14,u15,u16,u38,u39,u54};   c16 = {u17,u18,u20,u23,u36,u42,u43,u45}; 

c17 = {u17,u19,u21,u38,u39,u54};   c18 = {u20,u21,u22,u24,u27}; 

c19 = {u24,u25,u27,u52,u53,u54};   c20 = {u2,u3,u14,u15,u26,u27,u28,u31}; 

c21 = {u17,u18,u21,u26,u27,u28,u31,u36};   c22 = {u28,u29,u30,u33}; 

c23 = {u30,u31,u32,u34,u36};   c24 = {u1,u3,u4,u7,u28,u29,u31}; 
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c25 = {u34,u35,u36,u40,u41,u45};   c26 = {u1,u2,u5,u16,u37,u39,u41}; 

c27 = {u2,u3,u16,u37,u39,u40,u43};   c28 = {u18,u19,u34,u35,u37,u39,u41}; 

c29 = {u18,u19,u36,u37,u39,u40,u43};   c30 = {u38,u39,u50,u51,u52}; 

c31 = {u10,u11,u13,u22,u23,u25,u47,u49};   c32 = {u22,u23,u25,u44,u45,u46,u47,u49}; 

c33 = {u48,u49,u50,u53}. 

 

, 
c24 = {u1,u3,u4,u7,u28,u29,u31 , 

u28 c22: = {u28,u29,u30,u33 u1 u4 
1 = {u1,u3,u5,u34,u35,u36}, c2 = {u1,u3,u5,u40,u41,u43}, c4 = {u4,u5,u7,u32,u33,u35  

fÑ  Ñ . 

  

 

1 = {u1,u3,u5,u34,u35,u36};   c2 = {u1,u3,u5,u40,u41,u43};   c3 = {u2,u3,u16,u18,u19,u36}; 

c4 = {u4,u5,u7,u32,u33,u35};   c9 = {u8,u9,u10,u13,u44,u45};   c10 = {u10,u11,u13,u44,u45,u46}; 

c12 = {u12,u13,u15,u20,u21,u23};   c13 = {u2,u3,u12,u13,u14,u42,u43,u45};   c14 = {u14,u15,u16,u17,u19,u21}; 

c17 = {u17,u19,u21,u38,u39,u54};   c18 = {u20,u21,u22,u24,u27};   c22 = {u28,u29,u30,u33}; 

c23 = {u30,u31,u32,u34,u36};   c24 = {u1,u3,u4,u7,u28,u29,u31};   c28 = {u18,u19,u34,u35,u37,u39,u41}; 

c30 = {u38,u39,u50,u51,u52};   c33 = {u48,u49,u50,u53}. 

-  F(c ) = 82

,  

1 = {u1,u3,u5,u34,u35,u36};   c3 = {u2,u3,u16,u18,u19,u36};   c4 = {u4,u5,u7,u32,u33,u35}; 

c10 = {u10,u11,u13,u44,u45,u46};   c12 = {u12,u13,u15,u20,u21,u23};   c14 = {u14,u15,u16,u17,u19,u21}; 

c22 = {u28,u29,u30,u33};   c33 = {u48,u49,u50,u53  = {u17,u18,u20,u22,u24,u26,u28,u30,u32,u34}; 

c  = {u1,u2,u4,u6,u8,u10,u12,u14  = {u37,u38,u40,u42,u44,u46,u47,u48,u50,u52}. 
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12, 23 -
0 = {u6,u7,u8,u11,u22,u23,u24,u26,u29,u37,u38,u40,u42,u45,u47,u49,u52,u53}. 

15 18 10 13 -  
19 26), -

 3. 12, 23
  ( 15, 18) 10 13 19 26)  . 

 

1 = {u1,u3,u5,u34,u35,u36}  (x1,x2,x17,x18,x29,x31); 

c3 = {u2,u3,u16,u18,u19,u36}  (x1,x8,x9,x18,x29,x30); 

c4 = {u4,u5,u7,u32,u33,u35}  (x2,x3,x16,x17,x31,x35); 

c10 = {u10,u11,u13,u44,u45,u46}  (x5,x6,x22,x23,x24,x34); 

c12 = {u12,u13,u15,u20,u21,u23}  (x6,x7,x10,x11,x32,x34); 

c14 = {u14,u15,u16,u17,u19,u21}  (x7,x8,x9,x10,x30,x32); 

c22 = {u28,u29,u30,u33}  (x14,x15,x16,x35); 

c33 = {u48,u49,u50,u53}  (x25,x26,x27,x33); 

34 = {u22,u23,u25,u37,u38,u40,u42,u45,u52,u53}  (x11,x12,x19,x20,x21,x22,x27,x28,x33,x34); 

 = {u30,u31,u32,u34}  (x15,x16,x17,x18); 

 = {u17,u18,u26,u27,u28,u31}  (x9,x10,x13,x14,x15); 

 = {u20,u22,u24,u27}  (x10,x11,x12,x13); 

c  = {u1,u2,u4,u6,u8,u10,u12,u14}  (x1,x2,x3,x4,x5,x6,x7,x8); 

 = {u37,u40,u42,u44,u46,u47,u48,u51}  (x19,x20,x21,x22,x23,x24,x25,x26); 

 = {u38,u50,u51,u52}  (x19,x26,x27,x28); 

0 = {u6,u7,u8,u11,u24,u25,u26,u29,u49}  (x3,x4,x5,x12,x13,x14,x24,x25,x33,x35). 
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: 

 = { 1 = <x8,x44,x29,x2>; 2 = <x1,x31,x3>; 3 = <x2,x35,x4>; 4 = <x3,x42,x5>; 5 = <x4,x42,x6>; 

= <x5,x34,x7>; 7 = <x6,x40,x8>; 8 = <x7,x44,x1>; 9 = <x18,x30,x46,x10>; 10 = <x9,x46,x36,x11,x13>; 

11 = <x10,x36,x12>; 12 = <x11,x33,x13>; 13 = <x14,x10,x12>; 14 = <x15,x13,x35>; 15 = <x16,x18,x14>; 

16 = <x17,x15,x35>; 17 = <x16,x31,x45,x18>; 18 = <x17,x45,x9,x15>; 19 = <x28,x37,x20,x26>; 20 = <x19,x38,x21>; 

21 = <x20,x41,x22>; 22 = <x21,x34,x23>; 23 = <x22,x42,x24>; 24 = <x23,x42,x25>; 25 = <x26,x24,x33>; 

26 = <x27,x19,x25>; 27 = <x28,x26,x33>; 28 = <x19,x27,x36>; 29 = <x45,x1>; 30 = <x9,x43>; 

31 = <x17,x2>; 32 = <x46,x39>; 33 = <x12,x27,x25>; 34 = <x6,x22,x41>; 35 = <x3,x16,x14>; 

36 = <x11,x10,x37,x28>; 37 = <x36,x46,x38,x19>; 38 = <x37,x39,x41,x20>; 39 = <x32,x43,x40,x38>; 

40 = <x39,x44,x7,x41>; 41 = <x38,x40,x34,x21>; 42 = <x5,x4,x24,x23>; 43 = <x30,x45,x44,x39>; 

44 = <x1,x8,x40,x43>; 45 = <x18,x17,x29,x43>; 46 = <x9,x32,x37,x10>}. 
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