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�ãáâì σ(G) ®¡®§­ ç ¥â ¯¥à¥á¥ç¥­¨¥ ¢á¥å ­®à¬ «ì­ëå ¯®¤£àã¯¯ ª®-
­¥ç­®£® ¨­¤¥ªá  £àã¯¯ë G. �¥£ª® ¢¨¤¥âì, çâ® á®¢¯ ¤¥­¨¥ σ(G) á ¥¤¨­¨ç-
­®© ¯®¤£àã¯¯®© à ¢­®á¨«ì­® ä¨­¨â­®©  ¯¯à®ªá¨¬¨àã¥¬®áâ¨ £àã¯¯ë G;
¡®«¥¥ â®£®, σ(G) ï¢«ï¥âáï ­ ¨¬¥­ìè¥© ¨§ ¢á¥å â¥å ­®à¬ «ì­ëå ¯®¤£àã¯¯
£àã¯¯ë G, ä ªâ®à-£àã¯¯ë ¯® ª®â®àë¬ ä¨­¨â­®  ¯¯à®ªá¨¬¨àã¥¬ë. � àï¤¥
á«ãç ¥¢ ¨§¢¥áâ­ë© ªà¨â¥à¨© ä¨­¨â­®©  ¯¯à®ªá¨¬¨àã¥¬®áâ¨ £àã¯¯ ­¥ª®-
â®à®£® á¥¬¥©áâ¢  ¯®§¢®«ï¥â ¢ëç¨á«¨âì ¯®¤£àã¯¯ã σ(G) ¤«ï ¯à®¨§¢®«ì­®©
£àã¯¯ë G íâ®£® á¥¬¥©áâ¢ ; ¤¢  ¯à¨¬¥à  â ª®£® ¢ëç¨á«¥­¨ï ¯à¨¢¥¤¥­ë ¢
[4]. �¤¥áì ¡ã¤¥â ¯®ª § ­®, çâ® ¥é¥ ®¤­¨¬ ¯à¨¬¥à®¬, ¤«ï ª®â®à®£® íâ® ¢ë-
ç¨á«¥­¨¥ ®áãé¥áâ¢¨¬®, ï¢«ï¥âáï á¥¬¥©áâ¢® £àã¯¯, á®áâ®ïé¥¥ ¨§ á¢®¡®¤­ëå
¯à®¨§¢¥¤¥­¨© £àã¯¯ á ª®¬¬ãâ¨àãîé¨¬¨ ¯®¤£àã¯¯ ¬¨.

� ¯®¬­¨¬, çâ® ¥á«¨ A ¨ B | ­¥ª®â®àë¥ £àã¯¯ë, H | ¯®¤£àã¯¯ 
£àã¯¯ë A ¨ K | ¯®¤£àã¯¯  £àã¯¯ë B, â® £àã¯¯  G =

(
A∗B; [H, K] = 1

)
,

¯®à®¦¤ ¥¬ ï ®¡à §ãîé¨¬¨ £àã¯¯ A ¨ B ¨ ®¯à¥¤¥«ï¥¬ ï ¢á¥¬¨ á®®â­®-
è¥­¨ï¬¨ íâ¨å £àã¯¯,   â ª¦¥ | ¢á¥¢®§¬®¦­ë¬¨ á®®â­®è¥­¨ï¬¨ ¢¨¤ 
[h, k] = 1 (h ∈ H, k ∈ K), ­ §ë¢ ¥âáï á¢®¡®¤­ë¬ ¯à®¨§¢¥¤¥­¨¥¬ £àã¯¯ A
¨ B á ª®¬¬ãâ¨àãîé¨¬¨ ¯®¤£àã¯¯ ¬¨ H ¨ K (á¬. [2, á. 230]). �­ ç¥ £®¢®àï,
£àã¯¯  G ï¢«ï¥âáï ä ªâ®à-£àã¯¯®© á¢®¡®¤­®£® ¯à®¨§¢¥¤¥­¨ï F = A ∗ B
£àã¯¯ A ¨ B ¯® ­®à¬ «ì­®¬ã § ¬ëª ­¨î N ¢§ ¨¬­®£® ª®¬¬ãâ ­â  [H, K]
¯®¤£àã¯¯ H ¨ K. �â¬¥â¨¬, çâ® £àã¯¯ë A ¨ B ¥áâ¥áâ¢¥­­ë¬ ®¡à §®¬ ¢«®-
¦¨¬ë ¢ £àã¯¯ã G. � áâ âì¥ [1] ¤®ª § ­ 

�¥®à¥¬  1. �ãáâì A ¨ B | ¯à®¨§¢®«ì­ë¥ ä¨­¨â­®  ¯¯à®ªá¨¬¨-
àã¥¬ë¥ £àã¯¯ë, H ¨ K | ­¥¥¤¨­¨ç­ë¥ ¯®¤£àã¯¯ë £àã¯¯ A ¨ B á®®â-
¢¥âáâ¢¥­­®. �àã¯¯  G =

(
A ∗B; [H,K] = 1

)
ä¨­¨â­®  ¯¯à®ªá¨¬¨àã¥¬ 

â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  ¢ £àã¯¯ å A ¨ B ¯®¤£àã¯¯ë H ¨ K ï¢«ïîâáï
ä¨­¨â­® ®â¤¥«¨¬ë¬¨.

� ¯®¬­¨¬, ¤ «¥¥, çâ® ¢ á®®â¢¥âáâ¢¨¨ á [3] ¯®¤£àã¯¯ã X £àã¯¯ë Y
­ §ë¢ îâ ä¨­¨â­® ®â¤¥«¨¬®©, ¥á«¨ ¤«ï «î¡®£® í«¥¬¥­â  y ∈ Y \X áãé¥-
áâ¢ã¥â â ª®© £®¬®¬®àä¨§¬ ρ £àã¯¯ë Y ­  ­¥ª®â®àãî ª®­¥ç­ãî £àã¯¯ã,
çâ® yρ /∈ Xρ. �â® âà¥¡®¢ ­¨¥ à ¢­®á¨«ì­® â®¬ã, çâ® ¤«ï «î¡®£® í«¥¬¥­â 
y ∈ Y \X ­ ©¤¥âáï ¯®¤£àã¯¯  Z ª®­¥ç­®£® ¨­¤¥ªá  £àã¯¯ë Y â ª ï, çâ®
y /∈ XZ.

� ¨¬¥­ìè ï ä¨­¨â­® ®â¤¥«¨¬ ï ¯®¤£àã¯¯  X1 £àã¯¯ë Y , á®¤¥à¦ -
é ï ¯®¤£àã¯¯ã X, ­ §ë¢ ¥âáï ¯à®ª®­¥ç­ë¬ § ¬ëª ­¨¥¬ ¯®¤£àã¯¯ë X ¢
£àã¯¯¥ Y ; «¥£ª® ¢¨¤¥âì, çâ® X1 á®¢¯ ¤ ¥â á ¯¥à¥á¥ç¥­¨¥¬ ¢á¥å ¯®¤£àã¯¯
ª®­¥ç­®£® ¨­¤¥ªá  £àã¯¯ë Y , á®¤¥à¦ é¨å X. �¥âàã¤­® ¯®­ïâì â ª¦¥, çâ®
σ(Y ) ⊆ X1 ¨ ¯®¤£àã¯¯  X1/σ(Y ) ¢ £àã¯¯¥ Y/σ(Y ) ä¨­¨â­® ®â¤¥«¨¬ .

�¡®¡é¥­¨¥¬ â¥®à¥¬ë 1 ï¢«ï¥âáï
�¥®à¥¬  2. �ãáâì G =

(
A ∗ B; [H, K] = 1

)
| á¢®¡®¤­®¥ ¯à®¨§-

¢¥¤¥­¨¥ £àã¯¯ A ¨ B á ª®¬¬ãâ¨àãîé¨¬¨ ­¥¥¤¨­¨ç­ë¬¨ ¯®¤£àã¯¯ ¬¨ H
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¨ K. �ãáâì H1 | ¯à®ª®­¥ç­®¥ § ¬ëª ­¨¥ ¢ £àã¯¯¥ A ¯®¤£àã¯¯ë H, K1 |
¯à®ª®­¥ç­®¥ § ¬ëª ­¨¥ ¢ £àã¯¯¥ B ¯®¤£àã¯¯ë K. �®¤£àã¯¯  σ(G) á®¢¯ -
¤ ¥â á ­®à¬ «ì­ë¬ § ¬ëª ­¨¥¬ ¢ £àã¯¯¥ G ®¡ê¥¤¨­¥­¨ï ¯®¤£àã¯¯ σ(A),
σ(B) ¨ [H1,K1].

�«ï ¤®ª § â¥«ìáâ¢  â¥®à¥¬ë 2 ®¡®§­ ç¨¬ ç¥à¥§ R ­®à¬ «ì­®¥ § ¬ë-
ª ­¨¥ ¢ £àã¯¯¥ G ®¡ê¥¤¨­¥­¨ï ¯®¤£àã¯¯ σ(A), σ(B) ¨ [H1,K1] ¨ ¤®ª ¦¥¬
á­ ç «  ¢ª«îç¥­¨¥ R ⊆ σ(G).

� ¬¥â¨¬ ¤«ï íâ®£®, çâ® ¤«ï «î¡®© ¯®¤£àã¯¯ë X ¯à®¨§¢®«ì­®©
£àã¯¯ë Y ¯®¤£àã¯¯  σ(X) á®¤¥à¦¨âáï ¢ σ(Y ). �¥©áâ¢¨â¥«ì­®, ä ªâ®à-
£àã¯¯  X/X ∩ σ(Y ), ¨§®¬®àä­ ï ¯®¤£àã¯¯¥ Xσ(Y )/σ(Y ) ä¨­¨â­®  ¯-
¯à®ªá¨¬¨àã¥¬®© £àã¯¯ë Y/σ(Y ), ä¨­¨â­®  ¯¯à®ªá¨¬¨àã¥¬  ¨ ¯®â®¬ã
σ(X) ⊆ X ∩ σ(Y ). �âáî¤  á«¥¤ã¥â, çâ® ¯®¤£àã¯¯ë σ(A) ¨ σ(B) £àã¯¯ë
G á®¤¥à¦ âáï ¢ ¯®¤£àã¯¯¥ σ(G). �®ª ¦¥¬, çâ® ¢ íâã ¯®¤£àã¯¯ã ¢å®¤¨â ¨
¯à®¨§¢®«ì­ë© ª®¬¬ãâ â®à [x, y], £¤¥ x ∈ H1 ¨ y ∈ K1.

� á ¬®¬ ¤¥«¥, ¯ãáâì L | ­®à¬ «ì­ ï ¯®¤£àã¯¯  ª®­¥ç­®£® ¨­¤¥ªá 
£àã¯¯ë G. �®áª®«ìªã â®£¤  U = A ∩ L ï¢«ï¥âáï ­®à¬ «ì­®© ¯®¤£àã¯¯®©
ª®­¥ç­®£® ¨­¤¥ªá  £àã¯¯ë A ¨ V = B ∩ L ï¢«ï¥âáï ­®à¬ «ì­®© ¯®¤£àã¯-
¯®© ª®­¥ç­®£® ¨­¤¥ªá  £àã¯¯ë B, ¨¬¥¥¬ x ∈ HU , y ∈ KV , ¨ ¯®â®¬ã
[x, y] ∈ [H, K] L = L. � ª¨¬ ®¡à §®¬, ª®¬¬ãâ â®à [x, y] ¯à¨­ ¤«¥¦¨â ª ¦-
¤®© ­®à¬ «ì­®© ¯®¤£àã¯¯¥ ª®­¥ç­®£® ¨­¤¥ªá  £àã¯¯ë G, ®âªã¤  á«¥¤ã¥â,
çâ® [x, y] ∈ σ(G), ¨ ¯®â®¬ã [H1, K1] ⊆ σ(G). �â ª, ¢ª«îç¥­¨¥ R ⊆ σ(G)
¤®ª § ­®. �«ï ¤®ª § â¥«ìáâ¢  ¯à®â¨¢®¯®«®¦­®£® ¢ª«îç¥­¨ï ¤®áâ â®ç­®
¯®ª § âì, çâ® ä ªâ®à-£àã¯¯  G/R ä¨­¨â­®  ¯¯à®ªá¨¬¨àã¥¬ .

�¡®§­ ç¨¬ ç¥à¥§ S ­®à¬ «ì­®¥ § ¬ëª ­¨¥ ¢ á¢®¡®¤­®¬ ¯à®¨§¢¥¤¥-
­¨¨ F = A ∗ B £àã¯¯ A ¨ B ®¡ê¥¤¨­¥­¨ï ¯®¤£àã¯¯ σ(A), σ(B) ¨ [H1,K1]
£àã¯¯ë F . � ª ª ª G = F/N ¨ N ⊆ S, S/N = R. �®íâ®¬ã ä ªâ®à-£àã¯¯ 
G/R ¨§®¬®àä­  ä ªâ®à-£àã¯¯¥ F/S. � ª ª ª ä ªâ®à-£àã¯¯  £àã¯¯ë F
¯® ­®à¬ «ì­®¬ã § ¬ëª ­¨î ¢ íâ®© £àã¯¯¥ ®¡ê¥¤¨­¥­¨ï ¯®¤£àã¯¯ σ(A) ¨
σ(B) ¨§®¬®àä­  á¢®¡®¤­®¬ã ¯à®¨§¢¥¤¥­¨î F = A ∗ B £àã¯¯ A = A/σ(A)
¨ B = B/σ(B), £àã¯¯  F/S ¨§®¬®àä­  ä ªâ®à-£àã¯¯¥ £àã¯¯ë F ¯®
­®à¬ «ì­®¬ã § ¬ëª ­¨î ¢ F ¢§ ¨¬­®£® ª®¬¬ãâ ­â 

[
H1, K1

]
¯®¤£àã¯¯

H1 = H1/σ(A) ¨ K1 = K1/σ(B), â. ¥. | á¢®¡®¤­®¬ã ¯à®¨§¢¥¤¥­¨î £àã¯¯
A ¨ B á ª®¬¬ãâ¨àãîé¨¬¨ ¯®¤£àã¯¯ ¬¨ H1 ¨ K1. �®áª®«ìªã £àã¯¯ë A
¨ B ä¨­¨â­®  ¯¯à®ªá¨¬¨àã¥¬ë,   ¨å ¯®¤£àã¯¯ë H1 ¨ K1 ä¨­¨â­® ®â¤¥-
«¨¬ë, ä¨­¨â­ ï  ¯¯à®ªá¨¬¨àã¥¬®áâì £àã¯¯ë G/R á«¥¤ã¥â ¨§ â¥®à¥¬ë 1.
� ª¨¬ ®¡à §®¬, σ(G) = R, ¨ â¥®à¥¬  2 ¤®ª § ­ .
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