
 53 

ºðºì²ÜÆ  äºî²Î²Ü  Ð²Ø²Èê²ð²ÜÆ  ¶Æî²Î²Ü  îºÔºÎ²¶Æð 
Ó×ÅÍÛÅ  ÇÀÏÈÑÊÈ  ÅÐÅÂÀÍÑÊÎÃÎ  ÃÎÑÓÄÀÐÑÒÂÅÍÍÎÃÎ  ÓÍÈÂÅÐÑÈÒÅÒÀ 

  

´Ý³Ï³Ý  ·ÇïáõÃÛáõÝÝ»ñ                                     2, 2007                        Åñòåñòâåííûå  íàó-
êè 

 
 

Æ Ýý á ñ Ù³ïÇ Ï³  
 
 
 

  517.19 

 
è. ú. ²¸²ØÚ²Ü 

 
ÀÜ¸Ð²Üð²òì²Ì  ²¶²Ð  ²È¶àðÆÂØÆ  ÞºÔàôØÀ  q -ÜºðÎØ²Ü 

ÊÜ¸ðÆ  Ð²Ø²ð 
 
 

Ü»ñ³ÍáõÃÛáõÝ: ¸Çóáõù ( , )G V E -Ý ëáíáñ³Ï³Ý ·ñ³ý ¿ ¨ 1 ( )q G , 

áñï»Õ ( )G -Ý G  ·ñ³ýÇ ·³·³Ã³ÛÇÝ Ý»ñÏÙ³Ý ÃÇíÝ ¿:G  ·ñ³ýáõÙ ·ïÝ»É 
Ù³ùëÇÙ³É q -Ý»ñÏ»ÉÇ »ÝÃ³·ñ³ý Ýß³Ý³ÏáõÙ ¿ ·ïÝ»É ÑÝ³ñ³íáñÇÝë ß³ï 

·³·³ÃÝ»ñ å³ñáõÝ³ÏáÕ 'V V  »ÝÃ³µ³½ÙáõÃÛáõÝ, áñ [ ']G V  ·ñ³ýÁ ÉÇÝÇ q -
Ý»ñÏ»ÉÇ, áñï»Õ [ ']G V -Á G  ·ñ³ýÇ 'V ·³·³ÃÝ»ñáí ÍÝí³Í »ÝÃ³·ñ³ýÝ ¿: 

¶ïÝ»É Ù³ùëÇÙ³É q -Ý»ñÏ»ÉÇ »ÝÃ³·ñ³ý Ýß³Ý³ÏáõÙ ¿ ·ïÝ»É q  Ñ³ï 

½áõÛ· ³é ½áõÛ· Çñ³ñ Ñ»ï ãÑ³ïíáÕ ·³·³ÃÝ»ñÇ ³ÝÏ³Ë µ³½ÙáõÃÛáõÝÝ»ñ, 
áñáÝù å³ñáõÝ³ÏáõÙ »Ý ÑÝ³ñ³íáñÇÝë ß³ï ·³·³ÃÝ»ñ: = 1q  ¹»åùáõÙ ³Ûë 

ËÝ¹ÇñÁ í»ñ³ÍíáõÙ ¿ ·³·³ÃÝ»ñÇ ³Ù»Ý³Ù»Í ³ÝÏ³Ë µ³½ÙáõÃÛáõÝ ·ïÝ»Éáõ 
ËÝ¹ñÇÝ, ÇëÏ = ( )q G  ¹»åùáõÙª ëáíáñ³Ï³Ý Ý»ñÏÙ³Ý ËÝ¹ñÇÝ: Ð»ï¨³µ³ñ, 
Ù³ùëÇÙ³É q -Ý»ñÏ»ÉÇ »ÝÃ³·ñ³ý ·ïÝ»Éáõ ËÝ¹ÇñÁ Ñ³Ý¹Çë³ÝáõÙ ¿ ³Ûë »ñÏáõ 

ËÝ¹ÇñÝ»ñÇ ÁÝ¹Ñ³Ýñ³óáõÙÁ: 
´³½Ù³Ý¹³Ù³ÛÇÝ ³É·áñÇÃÙÇ ÙÇçáóáí Ù³ùëÇÙ³É q -Ý»ñÏ»ÉÇ »ÝÃ³-

·ñ³ý ·ïÝ»Éáõ ËÝ¹ÇñÁ Ï³ñ»ÉÇ ¿ Ñ³Ý·»óÝ»É ·³·³ÃÝ»ñÇ ³Ù»Ý³Ù»Í ³ÝÏ³Ë 
µ³½ÙáõÃÛáõÝ ·ïÝ»Éáõ ËÝ¹ñÇÝ  ̈ Ñ³Ï³é³ÏÁ [1]: Ð»ï¨³µ³ñ, Ù³ùëÇÙ³É q -

Ý»ñÏ»ÉÇ »ÝÃ³·ñ³ý ¨ ·³·³ÃÝ»ñÇ ³Ù»Ý³Ù»Í ³ÝÏ³Ë µ³½ÙáõÃÛáõÝ ·ïÝ»Éáõ 
ËÝ¹ÇñÝ»ñÝ Çñ³ñ Ñ³Ù³ñÅ»ù »Ý: àõëïÇ ÁÝ¹Ñ³Ýáõñ ¹»åùáõÙ Ù³ùëÇÙ³É q -
Ý»ñÏ»ÉÇ »ÝÃ³·ñ³ý ·ïÝ»Éáõ ËÝ¹ÇñÁ NP-ÉñÇí ËÝ¹Çñ ¿ [2]: ²ÛÝ ÙÝáõÙ ¿ NP-
¹Åí³ñ ËÝ¹Çñ Ý³¨ Ï³ï³ñÛ³ñ ·ñ³ýÝ»ñÇ Ñ³Ù³ñ [3], ë³Ï³ÛÝ ·áÛáõÃÛáõÝ 
áõÝ»Ý ³ÛÝ ÉáõÍáÕ ¿ý»ÏïÇí ³É·áñÇÃÙÝ»ñ Ñ³Ù»Ù³ïáõÃÛáõÝÝ»ñÇ ¨ ÏáÑ³Ù»-
Ù³ïáõÃÛáõÝÝ»ñÇ ·ñ³ýÝ»ñÇ ¹³ë»ñÇ Ñ³Ù³ñ [4, 5]: 

êïáñ¨ µ»ñí³Í ¿ q -Ý»ñÏ»ÉÇ »ÝÃ³·ñ³ý ·ïÝáÕ ÁÝÑ³Ýñ³óí³Í ³·³Ñ 
³É·áñÇÃÙ ¨ ³å³óáõóí³Í ¿, áñ Ýñ³ ß»ÕáõÙÝ ûåïÇÙ³É ³É·áñÇÃÙÇó ãÇ ·»ñ³-
½³ÝóáõÙ /( 1)e e -Á Ï³Ù³Û³Ï³Ý q -Ç ¹»åùáõÙ: êáíáñ³Ï³Ý ³·³Ñ ³É·á-

ñÇÃÙÝ Çñ Ûáõñ³ù³ÝãÛáõñ ù³ÛÉáõÙ ·ïÝáõÙ ¿ ÁÝÃ³óÇÏ ·ñ³ýÇ ·³·³ÃÝ»ñÇ áñ¨¿ 
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³Ù»Ý³Ù»Í ³ÝÏ³Ë µ³½ÙáõÃÛáõÝ, ÇëÏ ÁÝ¹Ñ³Ýñ³óí³Í ³·³Ñ ³É·áñÇÃÙÝ Çñ 
Ûáõñ³ù³ÝãÛáõñ ù³ÛÉáõÙ ·ïÝáõÙ ¿ ÁÝÃ³óÇÏ ·ñ³ýÇ ·³·³ÃÝ»ñÇ 
³é³í»É³·áõÛÝ Ãíáí ³Ù»Ý³Ù»Í ³ÝÏ³Ë µ³½ÙáõÃÛáõÝÝ»ñ: àõëïÇ 
ëáíáñ³Ï³Ý ³·³Ñ ³É·áñÇÃÙÁ Ï³ñ»ÉÇ ¿ ÏÇñ³é»É ³ÛÝåÇëÇ ·ñ³ýÝ»ñÇ ¹³ëÇ 
ÝÏ³ïÙ³Ùµ, áñáÝó Ñ³Ù³ñ ·³·³ÃÝ»ñÇ ³Ù»Ý³Ù»Í ³ÝÏ³Ë µ³½ÙáõÃÛáõÝ 
·ïÝ»Éáõ ËÝ¹ÇñÝ áõÝÇ ¿ý»ÏïÇí ÉáõÍáõÙ: ²Û¹åÇëÇÝ »Ý, ûñÇÝ³Ï, Ï³ï³ñÛ³É 
·ñ³ýÝ»ñÇ ¨ ßñç³Ý³·ÍÇ É³ñ»ñÇ Ñ³ïÙ³Ý ·ñ³ýÝ»ñÇ ¹³ë»ñÁ [6, 7]: ÆëÏ 
ÁÝ¹Ñ³Ýñ³óí³Í ³·³Ñ ³É·áñÇÃÙÇ Ñ³Ù³ñ ³ÝÑñ³Å»ßï ¿, áñ ³é³í»É³·áõÛÝ 
Ãíáí ³Ù»Ý³Ù»Í ³ÝÏ³Ë µ³½ÙáõÃÛáõÝÝ»ñ ·ïÝ»Éáõ ËÝ¹ÇñÝ áõÝ»Ý³ ¿ý»ÏïÇí 
ÉáõÍáõÙ: úñÇÝ³Ï, Ñ³Ù»Ù³ïáõÃÛáõÝÝ»ñÇ ¨ ÏáÑ³Ù»Ù³ïáõÃÛáõÝÝ»ñÇ 
·ñ³ýÝ»ñÇ ¹³ë»ñÇ Ñ³Ù³ñ ·ïÝí³Í »Ý ³é³í»É³·áõÛÝ Ãíáí ³Ù»Ý³Ù»Í 
³ÝÏ³Ë µ³½ÙáõÃÛáõÝÝ»ñ ·ïÝáÕ ³É·áñÇÃÙÝ»ñ [4]: 

²É·áñÇÃÙÇ  ÝÏ³ñ³·ñáõÃÛáõÝÁ ¨  ß»ÕÙ³Ý ·Ý³Ñ³ïáõÙÁ: ²É·áñÇÃÙÇ 
ÝÏ³ñ³·ñáõÃÛ³Ý Ù»ç ¨ ß»ÕÙ³Ý ·Ý³Ñ³ï³Ï³ÝÇ ¹áõñë µ»ñÙ³Ý ÁÝÃ³óùáõÙ 

û·ï³·áñÍí³Í 
=

t

i r

 ÙÇ³íáñáõÙ ¨ 
=

t

i r

 ·áõÙ³ñ ·áñÍáÕáõÃÛáõÝÝ»ñÇ Ñ³Ù³ñ 

ÏÁÝ¹áõÝ»Ýù, áñ »Ã» <t r , ³å³ =
t

i
i r

A  ¨ = 0
t

i
i r

a : 

ÀÝ¹Ñ³Ýñ³óí³Í ³·³Ñ ³É·áñÇÃÙ: 
1.  ì»ñóÝ»Ýù 1 = , = 1G G p : 

2.  pG  ·ñ³ýáõÙ ·ïÝ»Ýù Ù³ùëÇÙ³É ù³Ý³Ïáí ½áõÛ· ³é ½áõÛ· Çñ³ñ Ñ»ï 

ãÑ³ïíáÕ ³Ù»Ý³Ù»Í ³ÝÏ³Ë µ³½ÙáõÃÛáõÝÝ»ñ` 1 2, , ,
pp p pkI I I : 

3.  ºÃ» 
1

p

i
i

k q , ³å³ áñå»ë q -Ý»ñÏ»ÉÇ »ÝÃ³·ñ³ý í»ñóÝ»Ýù 

1

1 1 1

=
ikp m

ij pj
i j j

G G I I  ·ñ³ýÁ, áñï»Õ 
1

1

=
p

i
i

k m q , ¨ ³í³ñï»Ýù ³É·á-

ñÇÃÙÇ ³ßË³ï³ÝùÁ: Ð³Ï³é³Ï ¹»åùáõÙ Ï³éáõó»Ýù 1
1

=
pk

p p pj
j

G G I  

·ñ³ýÁ, í»ñóÝ»Éáí = 1p p ,  ¨ ³ÝóÝ»Ýù 2-ñ¹ ù³ÛÉÇÝ: 

Â»áñ » Ù :  ÀÝ¹Ñ³Ýñ³óí³Í ³·³Ñ ³É·áñÇÃÙáí ëï³óí³Í 
»ÝÃ³·ñ³ýÇ ·³·³ÃÝ»ñÇ ù³Ý³ÏÇ ß»ÕáõÙÁ Ù³ùëÇÙ³É »ÝÃ³·ñ³ýÇ 
·³·³ÃÝ»ñÇ ù³Ý³ÏÇó ãÇ ·»ñ³½³ÝóáõÙ 1 1/( 1)e -Á: 

²é³Ýó ÁÝ¹Ñ³ÝñáõÃÛáõÝÁ Ë³Ëï»Éáõ »ÝÃ³¹ñ»Ýù, áñ 
1

=
p

i
i

q k : 

¸Çóáõù 1 2| |=| |= =| |= , = 1,2, , ; > , <i i ik i i ji
I I I i p i j : ²Û¹ ¹»å-

ùáõÙ ³Ûë ³É·áñÇÃÙáí ëï³óí³Í »ÝÃ³·ñ³ýÁ Ïå³ñáõÝ³ÏÇ 
=1

p

i i
i

k  ·³·³Ã: 

²ÛÅÙ í»ñ¨Çó ·Ý³Ñ³ï»Ýù ûåïÇÙ³É »ÝÃ³·ñ³ýÇ ·³·³ÃÝ»ñÇ ù³Ý³ÏÁ: 
ºÝÃ³¹ñ»Ýù    ûåïÇÙ³É    »ÝÃ³·ñ³ýÁ   å³ñáõÝ³ÏáõÙ   ¿   qV    ·³·³Ã:  
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²ÏÝÑ³Ûï ¿, áñ ó³ÝÏ³ó³Í A V  ·³·³ÃÝ»ñÇ »ÝÃ³µ³½ÙáõÃÛ³Ý Ñ³Ù³ñ 
| | ( ) qA q G A V , áñï»Õ ( )G -Ý G  ·ñ³ýÇ ·³·³ÃÝ»ñÇ ³Ù»Ý³Ù»Í ³Ý-

Ï³Ë µ³½ÙáõÃÛ³Ý ã³÷Ý ¿: àñå»ë A  µ³½ÙáõÃÛáõÝ í»ñóÝ»Éáí 
1

=1 1
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i
kj

it
i t
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q i i j
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1

1 1 1
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Ð»ï¨³µ³ñ, áñå»ë½Ç 
0
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1

= (1) 1
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ÝÇ ÙÇÝÇÙ³É ³ñÅ»ù, ³ÝÑñ³Å»ßï ¿, áñ (4)-áõÙ ï»ÕÇ áõÝ»Ý³ Ñ³í³ë³ñáõÃÛáõÝ: 
ØÛáõë ÏáÕÙÇó, (2)-Çó áõÝ»Ýù, áñ 
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0

( ) = 1 /
j

i
i j

F j k q  ³ñÅ»ùÁ, »Ã» (5)-áõÙ ï»ÕÇ áõÝ»Ý³ Ñ³í³ë³ñáõÃÛáõÝ: 

²ÛëåÇëáí, óáõÛó ïí»óÇÝù, áñ (3)-áõÙ Ù³ùëÇÙ³É ³ñÅ»ù ëï³Ý³Éáõ 

Ñ³Ù³ñ ³ÝÑñ³Å»ßï  ¿,  áñ  
0
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=1 =1

= , = 1,2, ,
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i i j i i j
i i

k q k q j p : 

Ð»ï³·³ Ñ³ßí³ñÏÝ»ñÁ Ñ»ßï³óÝ»Éáõ Ñ³Ù³ñ »ÝÃ³¹ñ»Ýù, áñ 0 = 1j , 
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²ÛëåÇëáí, »Ã» ³É·áñÇÃÙÝ Çñ ³ßË³ï³ÝùÝ ³í³ñï»É ¿ p  ù³ÛÉ Ñ»ïá, 

³å³ ëï³óí³Í »ÝÃ³·ñ³ýÇ ·³·³ÃÝ»ñÇ ù³Ý³ÏÁ ÷áùñ ¿ ûåïÇÙ³É 
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Â»áñ»ÙÝ ³å³óáõóí³Í ¿: 
Æ ¹»å, ûåïÇÙ³É »ÝÃ³·ñ³ýÇ ·³·³ÃÝ»ñÇ ù³Ý³ÏÇ (1) ·Ý³Ñ³ï³-

Ï³ÝÁ ÏÉÇÝÇ ×Çßï Ý³¨ ³ÛÝ ¹»åùáõÙ, »ñµ µ»ñí³Í ³É·áñÇÃÙÇ 2-ñ¹ ù³ÛÉáõÙ 
Ù³ùëÇÙ³É ù³Ý³Ïáí ½áõÛ½ ³é ½áõÛ· Çñ³ñ Ñ»ï ãÑ³ïíáÕ ³Ù»Ý³Ù»Í ³ÝÏ³Ë 
µ³½ÙáõÃÛáõÝÝ»ñÇ ÷áË³ñ»Ý å³ñ½³å»ë å³Ñ³Ýç»Ýù ·ïÝ»É pk  Ñ³ï ½áõÛ· 

³é ½áõÛ· Çñ³ñ Ñ»ï ãÑ³ïíáÕ ³Ù»Ý³Ù»Í ³ÝÏ³Ë µ³½ÙáõÃÛáõÝÝ»ñ: ÆëÏ »Ã» 
í»ñóÝ»Ýù = 1pk , ³å³ ÝÏ³ñ³·ñí³Í ³É·áñÇÃÙÁ Ïí»ñ³ÍíÇ ëáíáñ³Ï³Ý 

³·³Ñ ³É·áñÇÃÙÇ, Ñ»ï¨³µ³ñ, ëï³óí³Í ß»ÕÙ³Ý ·Ý³Ñ³ï³Ï³ÝÁ ÏÉÇÝÇ 
×Çßï Ý³¨ ëáíáñ³Ï³Ý ³·³Ñ ³É·áñÇÃÙÇ Ñ³Ù³ñ: ²Ûëï»ÕÇó Ñ»ï¨áõÙ ¿, áñ 
Ý³ËÏÇÝáõÙ [1] ëáíáñ³Ï³Ý ³·³Ñ ³É·áñÇÃÙÇ ß»ÕÙ³Ý Ñ³Ù³ñ ·ïÝí³Í 2 
·Ý³Ñ³ï³Ï³ÝÁ  Ñ³ë³Ý»ÉÇ ã¿: 
 
¸ÇëÏñ»ï Ù³Ã»Ù³ïÇÏ³ÛÇ ³ÙµÇáÝ                                                               êï³óí»É ¿ 30.10.2006 
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R. O. ADAMYAN 
 

PERFORMANCE  RATIO  OF  THE  GENERALIZED  GREEDY  
ALGORITHM  FOR q -COLORING  PROBLEM 

 
S umm ary  

 
In this paper a generalized greedy algorithm finding q -colorable 

subgraph is described,  where q  is a natural number, and it is proven that  

the performance ratio of the described algorithm does not exceed 
/( 1)e e  for arbitrary q . Then it is shown that the performance ratio of  

the simple greedy algorithm also doesn't exceed /( 1)e e . Thus, it follows 

that the performance ratio 2 previously found for simple greedy algorithm 
is not attainable. 
 


