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1. �ãáâì G | ­¥ª®â®à ï £àã¯¯ , H ¨ K | ¨§®¬®àä­ë¥ ¯®¤£àã¯¯ë £àã¯¯ë G ¨
ϕ : H → K | ¨§®¬®àä¨§¬. �ãáâì G∗ = (G, t; t−1Ht = K, ϕ) | HNN -à áè¨à¥­¨¥
£àã¯¯ë G á ¯à®å®¤­®© ¡ãª¢®© t ¨ á¢ï§ ­­ë¬¨ ¯®¤£àã¯¯ ¬¨ H ¨ K. �â® ®§­ ç ¥â,
çâ® £àã¯¯  G∗ ¢ á¨áâ¥¬¥ ¯®à®¦¤ îé¨å, á®áâ®ïé¥© ¨§ ¯®à®¦¤ îé¨å £àã¯¯ë G ¨
í«¥¬¥­â  t, ®¯à¥¤¥«ï¥âáï ¢á¥¬¨ á®®â­®è¥­¨ï¬¨ £àã¯¯ë G ¨ á®®â­®è¥­¨ï¬¨ ¢¨¤ 
t−1ht = hϕ, £¤¥ h ∈ H.

�«¥¤ãï � ã¬á« £ã [1], ¯®¤£àã¯¯ã N £àã¯¯ë G ­ §®¢¥¬ (H, K, ϕ)-á®¢¬¥áâ¨¬®©,
¥á«¨ (H ∩ N)ϕ = K ∩ N . �¥£ª® ¢¨¤¥âì, çâ® ¥á«¨ U | ­®à¬ «ì­ ï ¯®¤£àã¯¯ 
£àã¯¯ë G∗, â® ¯®¤£àã¯¯  N = G∩U £àã¯¯ë G ï¢«ï¥âáï (H,K, ϕ)-á®¢¬¥áâ¨¬®©. �â-
áî¤ , ®ç¥¢¨¤­®, á«¥¤ã¥â ¨§¢¥áâ­ë© ä ªâ (á¬., ­ ¯à¨¬¥à, [2]): ¥á«¨ £àã¯¯  G∗ ï¢«ï-
¥âáï ä¨­¨â­®  ¯¯à®ªá¨¬¨àã¥¬®© (ä.  .), â® ¯¥à¥á¥ç¥­¨¥ ¢á¥å (H, K, ϕ)-á®¢¬¥áâ¨¬ëå
­®à¬ «ì­ëå ¯®¤£àã¯¯ ª®­¥ç­®£® ¨­¤¥ªá  (ª. ¨.) £àã¯¯ë G á®¢¯ ¤ ¥â á ¥¤¨­¨ç­®©
¯®¤£àã¯¯®©. �§¢¥áâ­® â ª¦¥, çâ® íâ® ãá«®¢¨¥ ­¥ ï¢«ï¥âáï ¤®áâ â®ç­ë¬ ¤«ï ä.  .
£àã¯¯ë G∗; á®®â¢¥âáâ¢ãîé¨¥ ¯à¨¬¥àë ¬ë ­ å®¤¨¬ ã¦¥ áà¥¤¨ £àã¯¯ � ã¬á« £  |
�®«¨â¥à  G(l,m) = 〈a, b; a−1bla = bm〉 (lm 6= 0).

�àã¯¯  G(l, m) ï¢«ï¥âáï HNN -à áè¨à¥­¨¥¬ ¡¥áª®­¥ç­®© æ¨ª«¨ç¥áª®© £àã¯¯ë
〈b〉 á® á¢ï§ ­­ë¬¨ ¯®¤£àã¯¯ ¬¨ 〈bl〉 ¨ 〈bm〉, ¯à¨ç¥¬ ¨§®¬®àä¨§¬ ϕ ¯¥à¥¢®¤¨â í«¥-
¬¥­â bl ¢ í«¥¬¥­â bm. �«ï ¯à®¨§¢®«ì­®£® æ¥«®£® ç¨á«  k > 0 ¯®¤£àã¯¯  〈bk〉 £àã¯¯ë
〈b〉 ï¢«ï¥âáï (〈bl〉, 〈bm〉, ϕ)-á®¢¬¥áâ¨¬®© â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  (l, k) = (m, k), ¨
¯®â®¬ã ¯¥à¥á¥ç¥­¨¥ ¢á¥å â ª¨å ¯®¤£àã¯¯ à ¢­® ¥¤¨­¨æ¥. � ¤àã£®© áâ®à®­ë, £àã¯¯ 
G(l,m) ä.  . ¢ â®ç­®áâ¨ â®£¤ , ª®£¤  «¨¡® |l| = 1, «¨¡® |m| = 1, «¨¡® |l| = |m| [3,4].

HNN -à áè¨à¥­¨¥ G∗ £àã¯¯ë G ­ §®¢¥¬ ­¨áå®¤ïé¨¬, ¥á«¨ ®¤­  ¨§ á¢ï§ ­­ëå
¯®¤£àã¯¯ á®¢¯ ¤ ¥â á £àã¯¯®© G. � íâ®¬ ç áâ­®¬ á«ãç ¥ ãª § ­­®¥ ­¥®¡å®¤¨¬®¥
ãá«®¢¨¥ ä.  . £àã¯¯ë G∗ ï¢«ï¥âáï ¨ ¤®áâ â®ç­ë¬.

�¥®à¥¬  1. �ãáâì G | ­¥ª®â®à ï £àã¯¯ , K | ¯®¤£àã¯¯  £àã¯¯ë G, ¨§®¬®àä-
­ ï íâ®© £àã¯¯¥ ¨ ϕ : G → K | ¨§®¬®àä¨§¬. �ãáâì G∗ = (G, t; t−1Gt = K, ϕ)
| ­¨áå®¤ïé¥¥ HNN -à áè¨à¥­¨¥ £àã¯¯ë G. �àã¯¯  G∗ ï¢«ï¥âáï ä.  . â®£¤  ¨
â®«ìª® â®£¤ , ª®£¤  ¯¥à¥á¥ç¥­¨¥ ¢á¥å (G, K,ϕ)-á®¢¬¥áâ¨¬ëå ­®à¬ «ì­ëå ¯®¤-
£àã¯¯ ª. ¨. £àã¯¯ë G á®¢¯ ¤ ¥â á ¥¤¨­¨ç­®© ¯®¤£àã¯¯®©.

�à¨ H = G ãá«®¢¨¥ (H, K,ϕ)-á®¢¬¥áâ¨¬®áâ¨ ¯®¤£àã¯¯ë N £àã¯¯ë G ¯à¨­¨¬ ¥â
¢¨¤ Nϕ = K ∩N . �®íâ®¬ã ¢ á«ãç ¥, ª®£¤  ¨ ¯®¤£àã¯¯  K á®¢¯ ¤ ¥â á £àã¯¯®© G,
¯®«ãç ¥¬ â ª®¥ á«¥¤áâ¢¨¥.

�«¥¤áâ¢¨¥ 1. �ãáâì G∗ | à áé¥¯«ïîé¥¥áï à áè¨à¥­¨¥ £àã¯¯ë G á ¯®¬®éìî
¡¥áª®­¥ç­®© æ¨ª«¨ç¥áª®© £àã¯¯ë 〈t〉 ¨ ϕ |  ¢â®¬®àä¨§¬ £àã¯¯ë G, ¨­¤ãæ¨à®-
¢ ­­ë© á®¯àï¦¥­¨¥¬ á ¯®¬®éìî í«¥¬¥­â  t. �àã¯¯  G∗ ï¢«ï¥âáï ä.  . â®£¤ 
¨ â®«ìª® â®£¤ , ª®£¤  ¯¥à¥á¥ç¥­¨¥ ¢á¥å 〈ϕ〉-¨­¢ à¨ ­â­ëå ­®à¬ «ì­ëå ¯®¤£àã¯¯
ª. ¨. £àã¯¯ë G á®¢¯ ¤ ¥â á ¥¤¨­¨ç­®© ¯®¤£àã¯¯®©.

�®áª®«ìªã ¢ ª®­¥ç­®¯®à®¦¤¥­­®© £àã¯¯¥ G ª ¦¤ ï ¯®¤£àã¯¯  ª. ¨. á®¤¥à¦¨â
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å à ªâ¥à¨áâ¨ç¥áªãî ¯®¤£àã¯¯ã, ¨¬¥îéãî ª. ¨. ¢ G, ®âáî¤ , ¢ á¢®î ®ç¥à¥¤ì, ¯®«ã-
ç ¥âáï á«¥¤ãîé¨© ç áâ­ë© á«ãç © â¥®à¥¬ë �.�. � «ìæ¥¢  [5] (â¥®à¥¬  1).

�«¥¤áâ¢¨¥ 2. � áè¨à¥­¨¥ ª®­¥ç­®¯®à®¦¤¥­­®© ä.  . £àã¯¯ë á ¯®¬®éìî ¡¥á-
ª®­¥ç­®© æ¨ª«¨ç¥áª®© £àã¯¯ë ï¢«ï¥âáï ä.  . £àã¯¯®©.

�®«¥¥ á®¤¥à¦ â¥«ì­ë¥ ¯à¨¬¥­¥­¨ï â¥®à¥¬ë 1 ®á­®¢ ­ë ­  á«¥¤ãîé¥¬ à¥§ã«ì-
â â¥.

�¥®à¥¬  2. �ãáâì G∗ = (G, t; t−1Gt = K, ϕ) | ­¨áå®¤ïé¥¥ HNN -à áè¨à¥­¨¥
ª®­¥ç­®¯®à®¦¤¥­­®© £àã¯¯ë G, ¯à¨ç¥¬ ¯®¤£àã¯¯  K ¨¬¥¥â ª. ¨. ¯® ¬®¤ã«î ª®¬-
¬ãâ ­â  G′ £àã¯¯ë G. �à¥¤¯®«®¦¨¬ â ª¦¥, çâ® ¤«ï ª ¦¤®£® ç¨á«  p ¨§ ­¥ª®-
â®à®£® ¡¥áª®­¥ç­®£® ¬­®¦¥áâ¢  ¯à®áâëå ç¨á¥« £àã¯¯  G  ¯¯à®ªá¨¬¨àã¥âáï ª®-
­¥ç­ë¬¨ p-£àã¯¯ ¬¨. â®£¤  G∗ ï¢«ï¥âáï ä.  . £àã¯¯®©.

� ª ª ª á¢®¡®¤­ë¥ £àã¯¯ë  ¯¯à®ªá¨¬¨àãîâáï ª®­¥ç­ë¬¨ p-£àã¯¯ ¬¨ ¯à¨ «î-
¡®¬ ¯à®áâ®¬ p, ®âáî¤  ¯®«ãç ¥¬ â ª®¥ á«¥¤áâ¢¨¥.

�«¥¤áâ¢¨¥ 3. �ãáâì G∗ = (G, t; t−1Gt = K,ϕ) | ­¨áå®¤ïé¥¥ HNN -
à áè¨à¥­¨¥ á¢®¡®¤­®© £àã¯¯ë G ª®­¥ç­®£® à ­£ . �á«¨ ¯®¤£àã¯¯  KG′ ¨¬¥¥â ª. ¨.
¢ £àã¯¯¥ G, â® £àã¯¯  G∗ ä.  .

�®¯à®á ® â®¬, ¡ã¤¥â «¨ ¯à®¨§¢®«ì­®¥ ­¨áå®¤ïé¥¥ HNN -à áè¨à¥­¨¥ á¢®¡®¤­®©
£àã¯¯ë ä.  . £àã¯¯®©, ®áâ ¥âáï ®âªàëâë¬.

�á«¨ G | á¢®¡®¤­ ï ­¨«ì¯®â¥­â­ ï £àã¯¯  ª®­¥ç­®£® à ­£  ¨ K | ¯®¤£àã¯¯ 
£àã¯¯ë G, ¨§®¬®àä­ ï ¥©, â® ¨§ â¥®à¥¬ë �. �®áâ®¢®£® [6] (â¥®à¥¬  42.51) á«¥¤ã¥â,
çâ® ¨­¤¥ªá ¯®¤£àã¯¯ë K ¯® ¬®¤ã«î G′ ª®­¥ç¥­. �®áª®«ìªã, ª â®¬ã ¦¥, á¢®¡®¤-
­ë¥ ­¨«ì¯®â¥­â­ë¥ £àã¯¯ë  ¯¯à®ªá¨¬¨àãîâáï ª®­¥ç­ë¬¨ p-£àã¯¯ ¬¨ ¯à¨ «î¡®¬
¯à®áâ®¬ p, â® á¯à ¢¥¤«¨¢® â ª®¥ á«¥¤áâ¢¨¥.

�«¥¤áâ¢¨¥ 4. �à®¨§¢®«ì­®¥ ­¨áå®¤ïé¥¥ HNN -à áè¨à¥­¨¥ ª®­¥ç­®¯®à®¦¤¥­-
­®© á¢®¡®¤­®© ­¨«ì¯®â¥­â­®© £àã¯¯ë ï¢«ï¥âáï ä.  . £àã¯¯®©.

�á¯®«ì§ãï â¥®à¥¬ã 1, á ¯®¬®éìî ¯à®áâëå ¢ëç¨á«¥­¨© ¬®¦­® ¯®ª § âì â ª¦¥,
çâ® ¯à®¨§¢®«ì­®¥ ­¨áå®¤ïé¥¥ HNN -à áè¨à¥­¨¥ £àã¯¯ë G(1,m) = 〈a, b; a−1ba =
bm〉 ï¢«ï¥âáï ä.  . £àã¯¯®©. � á¢ï§¨ á â¥®à¥¬®© 2 ¨­â¥à¥á­® ®â¬¥â¨âì, çâ® £àã¯¯ 
G(1, m)  ¯¯à®ªá¨¬¨àã¥âáï ª®­¥ç­ë¬¨ p-£àã¯¯ ¬¨ â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  p
ï¢«ï¥âáï ¤¥«¨â¥«¥¬ ç¨á«  m− 1.

�¥ª®â®àë¥ ¨§ ¯à¨¢¥¤¥­­ëå §¤¥áì à¥§ã«ìâ â®¢ ¡ë«¨  ­®­á¨à®¢ ­ë ¢ [7].
2. �¥à¥©¤¥¬ ª ¤®ª § â¥«ìáâ¢ã áä®à¬ã«¨à®¢ ­­ëå â¥®à¥¬. �ãáâì G∗ =

(G, t; t−1Ht = K, ϕ) | HNN -à áè¨à¥­¨¥ £àã¯¯ë G. �á«¨ N | (H,K, ϕ)-
á®¢¬¥áâ¨¬ ï ­®à¬ «ì­ ï ¯®¤£àã¯¯  £àã¯¯ë G, â® ®â®¡à ¦¥­¨¥ ϕN , ®¯à¥¤¥«ï¥¬®¥
¯® ¯à ¢¨«ã (aN)ϕN = (aϕ)N , a ∈ H, ï¢«ï¥âáï ¨§®¬®àä¨§¬®¬ ¯®¤£àã¯¯ë HN/N
ä ªâ®à-£àã¯¯ë G/N ­  ¯®¤£àã¯¯ã KN/N . �ãáâì G∗N = (G/N, t; t−1(HN/N)t =
KN/N,ϕN ) | HNN -à áè¨à¥­¨¥ £àã¯¯ë G/N . �ç¥¢¨¤­®, çâ® ®â®¡à ¦¥­¨¥, á®¢-
¯ ¤ îé¥¥ ­  £àã¯¯¥ G á ¥áâ¥áâ¢¥­­ë¬ £®¬®¬®àä¨§¬®¬ £àã¯¯ë G ­  ä ªâ®à-£àã¯¯ã
G/N ¨ â®¦¤¥áâ¢¥­­®¥ ­  t, ®¯à¥¤¥«ï¥â £®¬®¬®àä¨§¬ ρN £àã¯¯ë G∗ ­  £àã¯¯ã G∗N .
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�á«¨ ¯®¤£àã¯¯  N ¨¬¥¥â ª. ¨. ¢ £àã¯¯¥ G, â® £àã¯¯  G∗N ï¢«ï¥âáï ä.  . [8]. �®-
íâ®¬ã ¤«ï ¤®ª § â¥«ìáâ¢  ä.  . £àã¯¯ë G∗ ¤®áâ â®ç­® ¤«ï ¯à®¨§¢®«ì­®£® í«¥¬¥­â 
g ∈ G, g 6= 1, ­ ©â¨ (H,K, ϕ)-á®¢¬¥áâ¨¬ãî ­®à¬ «ì­ãî ¯®¤£àã¯¯ã N ª. ¨. £àã¯¯ë
G â ªãî, çâ® gρN 6= 1.

�à¥¤¯®«®¦¨¬ â¥¯¥àì, çâ® H = G, â.¥. G∗ | ­¨áå®¤ïé¥¥ HNN -à áè¨à¥­¨¥
£àã¯¯ë G. �¥£ª® ¢¨¤¥âì, çâ® ¯à®¨§¢®«ì­ë© í«¥¬¥­â g ∈ G∗ ¬®¦­® ¯à¥¤áâ ¢¨âì
¢ ¢¨¤¥ g = tmat−n ¤«ï ¯®¤å®¤ïé¥£® í«¥¬¥­â  a ∈ G ¨ ­¥®âà¨æ â¥«ì­ëå æ¥«ëå
ç¨á¥« m ¨ n (¢ ¤¥©áâ¢¨â¥«ì­®áâ¨ ¬®¦­® ¥é¥ ¯®âà¥¡®¢ âì, çâ®¡ë ¯à¨ mn 6= 0 í«¥-
¬¥­â a ­¥ ¢å®¤¨« ¢ ¯®¤£àã¯¯ã K, ¨ â®£¤  ãª § ­­ ï § ¯¨áì í«¥¬¥­â  g ¡ã¤¥â ¨
¥¤¨­áâ¢¥­­®©; â¥¬ ­¥ ¬¥­¥¥, §¤¥áì íâ® ­ ¬ ­¥ ¯®­ ¤®¡¨âáï). �âáî¤  á«¥¤ã¥â, çâ®
¯à®¨§¢®«ì­ë© í«¥¬¥­â £àã¯¯ë G∗ á®¯àï¦¥­ á í«¥¬¥­â®¬ ¢¨¤  tka, a ∈ G, ¨ ¬®¦­®
®£à ­¨ç¨âìáï à áá¬®âà¥­¨¥¬ «¨èì â ª¨å í«¥¬¥­â®¢.

�ãáâì í«¥¬¥­â g = tka £àã¯¯ë G∗ ®â«¨ç¥­ ®â 1. �á«¨ k 6= 0, â® ¤«ï «î¡®©
(G,K, ϕ)-á®¢¬¥áâ¨¬®© ­®à¬ «ì­®© ¯®¤£àã¯¯ë N £àã¯¯ë G í«¥¬¥­â gρN = tk(aN)
£àã¯¯ë G∗N , ®ç¥¢¨¤­®, ®â«¨ç¥­ ®â 1. �á«¨ ¦¥ k = 0, â® a 6= 1 ¨ ¯® ãá«®¢¨î áãé¥-
áâ¢ã¥â (G,Kϕ)-á®¢¬¥áâ¨¬ ï ­®à¬ «ì­ ï ¯®¤£àã¯¯  N ª. ¨. £àã¯¯ë G â ª ï, çâ®
a /∈ N . �®£¤  gρN = aN | ®â«¨ç­ë© ®â ¥¤¨­¨æë í«¥¬¥­â £àã¯¯ë G∗N . �¥®à¥¬  1,
â ª¨¬ ®¡à §®¬, ¤®ª § ­ .

�«ï ¤®ª § â¥«ìáâ¢  â¥®à¥¬ë 2 § ¬¥â¨¬ á­ ç « , çâ® ­®à¬ «ì­ ï ¯®¤£àã¯¯  N
ª. ¨. £àã¯¯ë G ï¢«ï¥âáï (G,K,ϕ)-á®¢¬¥áâ¨¬®©, â.¥. ã¤®¢«¥â¢®àï¥â à ¢¥­áâ¢ã Nϕ =
K ∩N , â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  Nϕ ⊆ N ¨ KN = G.

� á ¬®¬ ¤¥«¥, ¥á«¨ Nϕ = K ∩N , â® ¢ª«îç¥­¨¥ Nϕ ⊆ N ®ç¥¢¨¤­®,   à ¢¥­áâ¢®
KN = G ¢ëâ¥ª ¥â ¨§ â®£®, çâ® ®â®¡à ¦¥­¨¥ ϕN , ®¯à¥¤¥«¥­­®¥ ¢ëè¥, ï¢«ï¥âáï
¨§®¬®àä¨§¬®¬ ª®­¥ç­®© £àã¯¯ë G/N ­  ¥¥ ¯®¤£àã¯¯ã KN/N .

� ®¡®à®â, ¥á«¨ ¯®¤£àã¯¯  N ϕ-¤®¯ãáâ¨¬  ¨ KN = G, â® í­¤®¬®àä¨§¬ �ϕ ä ªâ®à-
£àã¯¯ë G/N , ¨­¤ãæ¨à®¢ ­­ë© í­¤®¬®àä¨§¬®¬ ϕ, ï¢«ï¥âáï áîàê¥ªâ¨¢­ë¬,   ¯®-
â®¬ã | ¨ ¨­ê¥ªâ¨¢­ë¬. �®íâ®¬ã, ¥á«¨ x ∈ K ∩ N ¨ í«¥¬¥­â y 6= G â ª®©, çâ®
x = yϕ, â® (yN)ϕ = (yϕ)N = xN = N ¨ ¯®â®¬ã y ∈ N . �âáî¤  K ∩ N ⊆ Nϕ.
�à®â¨¢®¯®«®¦­®¥ ¢ª«îç¥­¨¥ ®ç¥¢¨¤­®.

�ãáâì â¥¯¥àì £àã¯¯  G ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ â¥®à¥¬ë 2. �¢¨¤ã â¥®à¥¬ë 1
¨ ¯à¥¤ë¤ãé¥£® § ¬¥ç ­¨ï ¤®áâ â®ç­® ¤«ï ¯à®¨§¢®«ì­®£® í«¥¬¥­â  g ∈ G, ®â«¨ç-
­®£® ®â 1, ãª § âì ¢¯®«­¥ å à ªâ¥à¨áâ¨ç¥áªãî ¯®¤£àã¯¯ã N ª. ¨. £àã¯¯ë G, ­¥
á®¤¥à¦ éãî í«¥¬¥­â  g ¨ ã¤®¢«¥â¢®àïîéãî à ¢¥­áâ¢ã KN = G.

�ãáâì m = [G : KG′]. �® ãá«®¢¨î áãé¥áâ¢ã¥â ¯à®áâ®¥ ç¨á«® p, ­¥ ¤¥«ïé¥¥ ç¨á« 
m, â ª®¥, çâ® £àã¯¯  G  ¯¯à®ªá¨¬¨àã¥âáï ª®­¥ç­ë¬¨ p-£àã¯¯ ¬¨. �®íâ®¬ã ¤«ï
«î¡®£® í«¥¬¥­â  g ∈ G, g 6= 1, áãé¥áâ¢ã¥â ­®à¬ «ì­ ï ¯®¤£àã¯¯  N ª. ¨. £àã¯¯ë
G, ­¥ á®¤¥à¦ é ï í«¥¬¥­â  g, ä ªâ®à-£àã¯¯  ¯® ª®â®à®© ï¢«ï¥âáï p-£àã¯¯®©. � -
¬¥­¨¢, ¥á«¨ ­ã¦­®, ¯®¤£àã¯¯ã N ¢¥à¡ «ì­®© ¯®¤£àã¯¯®© £àã¯¯ë G, ®¯à¥¤¥«ï¥¬®©
¢á¥¬¨ â®¦¤¥áâ¢ ¬¨ ä ªâ®à-£àã¯¯ë G/N , ¬®¦¥¬ áç¨â âì ¯®¤£àã¯¯ã N ¢¯®«­¥ å -
à ªâ¥à¨áâ¨ç¥áª®© (á¬. [6] â¥®à¥¬  15.71). �áâ ¥âáï ¯®ª § âì, çâ® KN = G.

�®áª®«ìªã ä ªâ®à-£àã¯¯  G/N ­¨«ì¯®â¥­â­ , ¢ ¯®¤£àã¯¯¥ N á®¤¥à¦¨âáï ­¥ª®-
â®àë© ç«¥­ γc(G) ­¨¦­¥£® æ¥­âà «ì­®£® àï¤  £àã¯¯ë G. �® «¥¬¬¥ 4.4 ¨§ [9] ¯®¤-
£àã¯¯  Kγc(G) ¨¬¥¥â ª. ¨. ¢ £àã¯¯¥ G, ¯à¨ç¥¬ íâ®â ¨­¤¥ªá ï¢«ï¥âáï m-ç¨á«®¬ (â.¥.
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¢á¥ ¥£® ¯à®áâë¥ ¤¥«¨â¥«¨ ï¢«ïîâáï ¤¥«¨â¥«ï¬¨ ç¨á«  m). � ª ª ª Kγc(G) ⊆ KN ,
m-ç¨á«®¬ ï¢«ï¥âáï ¨ [G : KN ]. � ¤àã£®© áâ®à®­ë, ¨§ ¢ª«îç¥­¨ï N ⊆ KN á«¥¤ã¥â,
çâ® [G : KN ] ¤®«¦­® ¡ëâì áâ¥¯¥­ìî ç¨á«  p. � á¨«ã ¢ë¡®à  íâ®£® ç¨á«  ¯®«ãç ¥¬
[G : KN ] = 1, â.¥. G = KN . �¥®à¥¬  2 ¤®ª § ­ .

�¨â¥à âãà 

1. Baumslag G. On the residual �niteness of generalized free products of nilpotent
groups // Trans. Amer. Math. Soc. 1963. V. 106, P. 193 { 209.

2. Shirvani M.. On residually �nite HNN -extentions // Arch. Math. 1985. V. 44, P. 110
{ 115.

3. Baumslag G., Solitar D. Some two generator one relator nonHop�an groups // Bull.
Amer. Math. Soc. 1962. V. 68, P. 199 { 201.

4. Meskin S. Nonresidually �nite one-relator groups // Trans. Amer. Math. Soc. 1972.
V. 164, P. 105 { 114.

5. � «ìæ¥¢ �.�. � £®¬®¬®àä¨§¬ å ­  ª®­¥ç­ë¥ £àã¯¯ë // �ç¥­. § ¯. �¢ ­®¢. ¯¥¤.
¨­-â . 1958. V. 18, P. 49 { 60.

6. �¥©¬ ­ �. �­®£®®¡à §¨ï £àã¯¯. �.: �¨à. 1969.
7. �®«¤®¢ ­áª¨© �.�. � ä¨­¨â­®©  ¯¯à®ªá¨¬¨àã¥¬®áâ¨ ­¨áå®¤ïé¨å HNN -

à áè¨à¥­¨© £àã¯¯ // XI �á¥á®î§­. á¨¬¯. ¯® â¥®à¨¨ £àã¯¯: �¥§¨áë ¤®ª« ¤®¢.
�¢¥à¤«®¢áª, 1989.

8. Baumslag G., Tretko� M. Residually �nite HNN -extentions // Commun. Algebra.
1978. V. 6, P. 179 { 194.

9. �®«« �. �¨«ì¯®â¥­â­ë¥ £àã¯¯ë // � â¥¬ â¨ª , �¡. ¯¥à. 1968. V. 12, P. 3 { 36.


