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� à ¡®â¥ à¥è ¥âáï ¢®¯à®á ®¡ ãá«®¢¨ïå, ¯à¨ ª®â®àëå £àã¯¯  £®¬®¬®àä¨§¬®¢  ¡¥«¥¢ëå £àã¯¯
Hom(A;C) à ¢­  ­ã«î, ¥á«¨ C | ¯¥à¨®¤¨ç¥áª ï £àã¯¯  ¨«¨ ®¤­®à®¤­ ï á¥¯ à ¡¥«ì­ ï £àã¯¯ 
¡¥§ ªàãç¥­¨ï (¢ ç áâ­®áâ¨, £àã¯¯  ¡¥§ ªàãç¥­¨ï à ­£  1). �«ï ¯¥à¨®¤¨ç¥áª®© £àã¯¯ë C ®â¢¥â ­ 
¯®áâ ¢«¥­­ë© ¢®¯à®á ¯®«­®áâìî ¯®«ãç¥­. � á«ãç ¥ £àã¯¯ ¡¥§ ªàãç¥­¨ï C ¯®«ãç¥­ ¯®«­ë© ®â¢¥â
¤«ï £àã¯¯ A, ã ª®â®àëå â¨¯ ª ¦¤®£® ­¥­ã«¥¢®£® í«¥¬¥­â  ¨å ä ªâ®à£àã¯¯ ¯® ¯¥à¨®¤¨ç¥áª®©
ç áâ¨ ­¥ ¬¥­ìè¥ â¨¯  £àã¯¯ë C (¢ ç áâ­®áâ¨, ¤«ï ®¤­®à®¤­ëå  ¡¥«¥¢ëå £àã¯¯ ¡¥§ ªàãç¥­¨ï A,
â¨¯ ª®â®àëå á®¢¯ ¤ ¥â á â¨¯®¬ £àã¯¯ë C). �§ ¯®«ãç¥­­ëå ¢ ¤ ­­®© à ¡®â¥ à¥§ã«ìâ â®¢ á«¥¤ã¥â
®¯¨á ­¨¥ ª®ã§ª¨å  ¡¥«¥¢ëå £àã¯¯, ¯®«ãç¥­­®¥ ¢ [1].

� áá¬®âà¨¬ ¢­ ç «¥ ®¡éãî á¨âã æ¨î. �ãáâì C | ¯à®¨§¢®«ì­ ï  ¡¥«¥¢  £àã¯¯ . �¡®§­ ç¨¬
ç¥à¥§ AC ª« áá ¢á¥å  ¡¥«¥¢ëå £àã¯¯ A á® á¢®©áâ¢®¬ Hom(A;C) = 0.

�à¥¤«®¦¥­¨¥ 1. �« áá AC § ¬ª­ãâ ®â­®á¨â¥«ì­®:  ) ä ªâ®à£àã¯¯; ¡) à áè¨à¥­¨©; ¢) ¯àï-
¬ëå áã¬¬; £) ¯àï¬ëå ¯à®¨§¢¥¤¥­¨© á ­¥¨§¬¥à¨¬ë¬ ¬­®¦¥áâ¢®¬ ª®¬¯®­¥­â, ¥á«¨ C | ã§ª ï

£àã¯¯ ; ¤) ¯àï¬ëå ¯à¥¤¥«®¢; ¥) â¥­§®à­ëå ¯à®¨§¢¥¤¥­¨© ­  ¯à®¨§¢®«ì­ãî  ¡¥«¥¢ã £àã¯¯ã.

�®ª § â¥«ìáâ¢®.  ) �ãáâì A 2 AC ¨ B | ¯®¤£àã¯¯  £àã¯¯ë A. �¬¥¥¬ Hom(A;C) = 0.
�á«¨ ¯à¥¤¯®«®¦¨âì, çâ® áãé¥áâ¢ã¥â ' 2 Hom(A=B;C), ' 6= 0, â®, à áá¬ âà¨¢ ï £®¬®¬®àä¨§¬
'�, £¤¥ � | ª ­®­¨ç¥áª¨© í¯¨¬®àä¨§¬ A ­  A=B, ¯®«ãç¨¬, çâ® '� 2 Hom(A;C) ¨ '� 6= 0.
�à®â¨¢®à¥ç¨¥.

¡) �à¥¤¯®«®¦¨¬, çâ® ¢ â®ç­®© ¯®á«¥¤®¢ â¥«ì­®áâ¨ 0 ! B ! A ! D ! 0 £àã¯¯ë B ¨ D
¢§ïâë ¨§ ª« áá  AC . �ãáâì f : A ! C | £®¬®¬®àä¨§¬. �â®¦¤¥áâ¢¨¬ £àã¯¯ã D á £àã¯¯®©
A=B. �®áâà®¨¬ £®¬®¬®àä¨§¬  : A=B ! C á«¥¤ãîé¨¬ ®¡à §®¬:  (a + B) = f(a). �á«®¢¨¥
Hom(B;C) = 0 £ à ­â¨àã¥â ª®àà¥ªâ­®áâì ¯®áâà®¥­­®£® ®â®¡à ¦¥­¨ï. �¬¥¥¬ '� = f (� | ª -
­®­¨ç¥áª¨© í¯¨¬®àä¨§¬ A ­  A=B). � ª ª ª A=B 2 AC , â®  = 0 ¨ ¯®íâ®¬ã f = 0. �­ ç¨â,
A 2 AC .

¢) �ãáâì fAigi2I | ­¥ª®â®à®¥ á¥¬¥©áâ¢® £àã¯¯ ¨§ ª« áá  AC . �®£¤  Hom
�
�
i2I

Ai; C
� �=

Q
i2I

Hom(Ai; C) = 0. �«¥¤®¢ â¥«ì­®, �
i2I
Ai 2 AC .

£) �ãáâì fAigi2I | ­¥ª®â®à®¥ á¥¬¥©áâ¢® £àã¯¯ ¨§ ª« áá  AC , £¤¥ I | ¬­®¦¥áâ¢® ­¥¨§¬¥à¨¬®©

¬®é­®áâ¨,   C | ã§ª ï £àã¯¯ . �®£¤ , ãç¨âë¢ ï á«¥¤áâ¢¨¥ 7 ¨§ [2], ¨¬¥¥¬ Hom
� Q
i2I

Ai; C
�
�=

�
i2I

Hom(Ai; C) = 0. �­ ç¨â,
Q
i2I

Ai 2 AC .

¤) �ãáâì fAi (i 2 I); �ji g | ¯àï¬®© á¯¥ªâà  ¡¥«¥¢ëå £àã¯¯ ¨ £®¬®¬®àä¨§¬®¢ ([3], á. 68),
£¤¥ Ai 2 AC . �á«¨ B | ¯®¤£àã¯¯ , ¯®à®¦¤¥­­ ï ¢á¥¬¨ í«¥¬¥­â ¬¨ ¢¨¤  ai � �ji ai (i � j), â®
lim
!

IAi = �
i2I
Ai=B ¨ ¢ á¨«ã ¢) ¨ a) lim

!
IAi 2 AC .

e) �ãáâì A 2 AC ¨ B | ¯à®¨§¢®«ì­ ï  ¡¥«¥¢  £àã¯¯ . �¬¥¥¬ Hom(B 
 A;C) �=
Hom(B;Hom(A;C)) = Hom(B; 0) = 0.

�«¥¤áâ¢¨¥ 1. �ãáâì A ¨ C |  ¡¥«¥¢ë £àã¯¯ë, B | ¯®¤£àã¯¯  £àã¯¯ë A â ª ï, çâ®
Hom(B;C) = 0. Hom(A;C) = 0 â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  Hom(A=B;C) = 0.
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�®ª § â¥«ìáâ¢®. �¥®¡å®¤¨¬®áâì ¢ëâ¥ª ¥â ¨§ ¯. a) ¯à¥¤«®¦¥­¨ï 1,   ¤®áâ â®ç­®áâì | ¨§
¯. ¡) íâ®£® ¯à¥¤«®¦¥­¨ï.

�á«¨ A|  ¡¥«¥¢  £àã¯¯ , â® ç¥à¥§ T (A) ®¡®§­ ç¨¬ ¯¥à¨®¤¨ç¥áªãî ç áâì £àã¯¯ë A,   ç¥à¥§
Tp(A) (p | ¯à®áâ®¥ ç¨á«®) p-ª®¬¯®­¥­âã íâ®© ¯¥à¨®¤¨ç¥áª®© ç áâ¨. �á«¨ A | ¯¥à¨®¤¨ç¥áª ï
£àã¯¯ , â® ¥¥ p-ª®¬¯®­¥­âã ¡ã¤¥¬ ®¡®§­ ç âì â ª¦¥ ç¥à¥§ Ap. �ãáâì P (A) | ¬­®¦¥áâ¢® ¢á¥å
â¥å ¯à®áâëå ç¨á¥«, ¤«ï ª®â®àëå Tp(A) 6= 0. � áá¬®âà¨¬ £àã¯¯ë £®¬®¬®àä¨§¬®¢  ¡¥«¥¢ëå £àã¯¯
¢ ¯¥à¨®¤¨ç¥áª¨¥ £àã¯¯ë.

�¥®à¥¬  1. �ãáâì A ¨ C |  ¡¥«¥¢ë £àã¯¯ë, ¯à¨ç¥¬ C | ¯¥à¨®¤¨ç¥áª ï £àã¯¯ .

Hom(A;C) = 0 â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  ¢ë¯®«­ïîâáï á«¥¤ãîé¨¥ ãá«®¢¨ï:

1) ¥á«¨ C | ­¥à¥¤ãæ¨à®¢ ­­ ï £àã¯¯ , â® A | ¯¥à¨®¤¨ç¥áª ï £àã¯¯ ;
2) ¤«ï ¢áïª®£® p 2 P (A) \ P (C) Tp(A) | ¤¥«¨¬ ï, Cp | à¥¤ãæ¨à®¢ ­­ ï £àã¯¯ë;
3) ¤«ï ¢áïª®£® p 2 P (C) ä ªâ®à£àã¯¯  A=T (A) p-¤¥«¨¬ .

�®ª § â¥«ìáâ¢®. �¥®¡å®¤¨¬®áâì. �ãáâì Hom(A;C) = 0, £¤¥ C | ¯¥à¨®¤¨ç¥áª ï £àã¯¯ .
�à¥¤¯®«®¦¨¬, çâ® C | ­¥à¥¤ãæ¨à®¢ ­­ ï £àã¯¯ , ¨ ¯ãáâì £àã¯¯  A á®¤¥à¦¨â í«¥¬¥­âë ¡¥áª®-
­¥ç­®£® ¯®àï¤ª . �á«¨ V | ¤¥«¨¬ ï ç áâì £àã¯¯ë C ¨ a 2 A, o(a) =1, â® Hom(hai; V ) 6= 0. �
á¨«ã ¨­ê¥ªâ¨¢­®áâ¨ £àã¯¯ë V «î¡®© £®¬®¬®àä¨§¬ ¯®¤£àã¯¯ë hai £àã¯¯ë A ¢ £àã¯¯ã V ¬®¦­®
¯à®¤®«¦¨âì ¤® £®¬®¬®àä¨§¬  A ¢ V . �«¥¤®¢ â¥«ì­®, Hom(A; V ) 6= 0, ¨ ¯®íâ®¬ã Hom(A;C) 6= 0.
�à®â¨¢®à¥ç¨¥. �­ ç¨â, ãá«®¢¨¥ 1) ¢ë¯®«­ï¥âáï.

�ãáâì q 2 P (A) \ P (C). �á«¨ Cq | ­¥à¥¤ãæ¨à®¢ ­­ ï £àã¯¯ , â®, à áá¬ âà¨¢ ï ¢ £àã¯¯¥
Aq ¯à®¨§¢®«ì­ãî ­¥­ã«¥¢ãî æ¨ª«¨ç¥áªãî ¯®¤£àã¯¯ã hai, ¯®«ãç¨¬ Hom(hai; Vq) 6= 0, £¤¥ Vq |
¤¥«¨¬ ï ç áâì £àã¯¯ë Cq. �âáî¤  ¨¬¥¥¬ Hom(A; Vq) 6= 0, ¨, §­ ç¨â, Hom(A;C) 6= 0. �â ª, Cq |
à¥¤ãæ¨à®¢ ­­ ï £àã¯¯ . �à¥¤¯®«®¦¨¬, çâ® Tq(A) ¨¬¥¥â ­¥­ã«¥¢ãî à¥¤ãæ¨à®¢ ­­ãî ç áâì. �¬¥-
¥¬ Tq(A) = R1�V1, £¤¥ R1, V1 | à¥¤ãæ¨à®¢ ­­ ï ¨ ¤¥«¨¬ ï ç áâ¨ £àã¯¯ë Tq(A) á®®â¢¥âáâ¢¥­­®.
�àã¯¯ë R1 ¨ Cq ®¡« ¤ îâ æ¨ª«¨ç¥áª¨¬¨ ¯àï¬ë¬¨ á« £ ¥¬ë¬¨ B1 ¨ B2 á®®â¢¥âáâ¢¥­­®, ¯®àï¤-
ª¨ ª®â®àëå áãâì áâ¥¯¥­¨ ¯à®áâ®£® ç¨á«  q. � ª ª ª B1 | á¥à¢ ­â­ ï æ¨ª«¨ç¥áª ï q-¯®¤£àã¯¯ 
£àã¯¯ë A, â® B1 | ¯àï¬®¥ á« £ ¥¬®¥ £àã¯¯ë A. �¬¥¥¬

Hom(A;Cq) =

= Hom(B1 �B0

1; B2 �B0

2) �= Hom(B1; B2)�Hom(B1; B
0

2)�Hom(B0

1; B2)�Hom(B0

1; B
0

2) 6= 0

â. ª. Hom(B1; B2) 6= 0. �âáî¤  Hom(A;C) 6= 0. �­ ç¨â, Tq(A) | ¤¥«¨¬ ï £àã¯¯ , ¨ ãá«®¢¨¥ 2)
¢ë¯®«­ï¥âáï.

�â ª, ¬ë ¯®ª § «¨, çâ® ¥á«¨ Hom(A;C) = 0, â® ãá«®¢¨ï 1) ¨ 2) ¢ë¯®«­ïîâáï. �à¨ íâ®¬
¨¬¥¥¬ Hom(T (A); C) = 0. �¥©áâ¢¨â¥«ì­®, Hom(T (A); C) �=

Q
p

Hom(Tp(A); Cp) = 0, â. ª. £àã¯¯  £®-

¬®¬®àä¨§¬®¢ ¤¥«¨¬®© £àã¯¯ë Tp(A) ¢ à¥¤ãæ¨à®¢ ­­ãî £àã¯¯ã Cp à ¢­  ­ã«î. �®£¤ , ¯à¨¬¥­ïï
á«¥¤áâ¢¨¥ 1, ¯®«ãç¨¬ Hom(A=T (A); C) = 0. �à¥¤¯®«®¦¨¬, çâ® ¤«ï ­¥ª®â®à®£® q 2 P (C) ä ªâ®à-
£àã¯¯  A=T (A) ­¥ ï¢«ï¥âáï q-¤¥«¨¬®©. �ãáâì a 2 A=T (A), a ¨¬¥¥â ­ã«¥¢ãî q-¢ëá®âã, ¨ ¯ãáâì c
| ¯à®¨§¢®«ì­ë© ­¥­ã«¥¢®© í«¥¬¥­â £àã¯¯ë Cq. � áá¬®âà¨¬ £®¬®¬®àä¨§¬ ' : hai� ! hci â ª®©,
çâ® 'a = c. � ª ª ª hci|  «£¥¡à ¨ç¥áª¨ ª®¬¯ ªâ­ ï £àã¯¯ , â® ' ¯à®¤®«¦ ¥âáï ¤® £®¬®¬®àä¨§-
¬  ' : A=T (A) ! hci. ' 6= 0, ¨ ¯®íâ®¬ã Hom(A=T (A); hci 6= 0,   §­ ç¨â, ¨ Hom(A=T (A); C) 6= 0.
�â ª, ãá«®¢¨¥ 3) ¢ë¯®«­ï¥âáï.

�®áâ â®ç­®áâì. �ãáâì ¢ë¯®«­ïîâáï ãá«®¢¨ï 1){3). � á¨«ã ãá«®¢¨ï 2) Hom(T (A); C) = 0.
�®ª ¦¥¬, çâ® ¨ Hom(A=T (A); C) = 0; â®£¤  ¯® á«¥¤áâ¢¨î 1 Hom(A;C) = 0. �á«¨ C | ­¥à¥¤ã-
æ¨à®¢ ­­ ï £àã¯¯ , â® ¯® ãá«®¢¨î 1) A| ¯¥à¨®¤¨ç¥áª ï £àã¯¯ , ¨ ¯®íâ®¬ã Hom(A=T (A); C) =
Hom(0; C) = 0. �á«¨ ¦¥ C | à¥¤ãæ¨à®¢ ­­ ï £àã¯¯ , â® ª ¦¤ ï ¥¥ ¯®¤£àã¯¯  Cp (p 2
P (C) ) ï¢«ï¥âáï à¥¤ãæ¨à®¢ ­­®©. �à¥¤¯®«®¦¨¬, çâ® Hom(A=T (A); Cp) 6= 0, ¨ ¯ãáâì ' 2
Hom(A=T (A); Cp), ' 6= 0. � á¨«ã ãá«®¢¨ï 3) A=T (A) | p-¤¥«¨¬ ï £àã¯¯ , â®£¤  ¨ Im'
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| p-¤¥«¨¬ ï £àã¯¯ , ¨, §­ ç¨â, ¢ Cp ¥áâì ­¥­ã«¥¢ë¥ ¤¥«¨¬ë¥ ¯®¤£àã¯¯ë, ç¥£® ¡ëâì ­¥ ¬®-

¦¥â. �â ª Hom(A=T (A); Cp) = 0 ¤«ï ª ¦¤®£® p 2 P (C). �­ ç¨â, Hom
�
A=T (A);

Q
p2P (C)

Cp

�
�=

Q
p2P (C)

Hom(A=T (A); Cp) = 0. � ª ª ª �
p2P (C)

Cp |¯®¤£àã¯¯  £àã¯¯ë
Q

p2P (C)

Cp, â® Hom(A=T (A); C) =

Hom(A=T (A); �
p2P (C)

Cp) = 0.

�«¥¤áâ¢¨¥ 2. �ãáâì A|  ¡¥«¥¢  £àã¯¯  ¡¥§ ªàãç¥­¨ï, C | ¯¥à¨®¤¨ç¥áª ï  ¡¥«¥¢  £àã¯¯ .
Hom(A;C) = 0 â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  C | à¥¤ãæ¨à®¢ ­­ ï £àã¯¯  ¨ ¤«ï ¢áïª®£® p 2 P (C)
£àã¯¯  A p-¤¥«¨¬ .

�«¥¤áâ¢¨¥ 3. �ãáâì A | á¬¥è ­­ ï  ¡¥«¥¢  £àã¯¯ , C | ¯¥à¨®¤¨ç¥áª ï  ¡¥«¥¢  £àã¯¯ .
Hom(A;C) = 0 â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  ¢ë¯®«­ïîâáï á«¥¤ãîé¨¥ ãá«®¢¨ï:

1) C | à¥¤ãæ¨à®¢ ­­ ï £àã¯¯ ;
2) ¤«ï ¢áïª®£® p 2 P (A) \ P (C) Tp(A) | ¤¥«¨¬ ï £àã¯¯ ;
3) ¤«ï ¢áïª®£® p 2 P (C) ä ªâ®à£àã¯¯  A=T (A) p-¤¥«¨¬ .

�ç¨âë¢ ï ¨§®¬®àä¨§¬ Hom(A;C) �=
Q
p

Hom(Ap; Tp(C), £¤¥ A | ¯¥à¨®¤¨ç¥áª ï,   C | ¯à®-

¨§¢®«ì­ ï  ¡¥«¥¢ë £àã¯¯ë, ¯®«ãç ¥¬

�«¥¤áâ¢¨¥ 4. �ãáâì A ¨ C |  ¡¥«¥¢ë £àã¯¯ë, ¯à¨ç¥¬ A | ¯¥à¨®¤¨ç¥áª ï £àã¯¯ .
Hom(A;C) = 0 â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  ¤«ï ¢áïª®£® p 2 P (A)\P (C) Ap | ¤¥«¨¬ ï £àã¯¯ ,
Tp(C) | à¥¤ãæ¨à®¢ ­­ ï £àã¯¯ .

� áá¬®âà¨¬ â¥¯¥àì £àã¯¯ë £®¬®¬®àä¨§¬®¢  ¡¥«¥¢ëå £àã¯¯ ¢  ¡¥«¥¢ë £àã¯¯ë ¡¥§ ªàãç¥­¨ï
à ­£  1.

�¥®à¥¬  2. �ãáâì C |  ¡¥«¥¢  £àã¯¯  ¡¥§ ªàãç¥­¨ï à ­£  1 â¨¯  t, A |  ¡¥«¥¢  £àã¯¯ ,

â¨¯ ª ¦¤®£® ­¥­ã«¥¢®£® í«¥¬¥­â  ä ªâ®à£àã¯¯ë A=T (A) ª®â®à®© ­¥ ¬¥­ìè¥ t. Hom(A;C) = 0
â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  £àã¯¯  A=T (A) ­¥ á®¤¥à¦¨â ¯àï¬®£® á« £ ¥¬®£®, ¨§®¬®àä­®£® C.

�®ª § â¥«ìáâ¢®. �¥®¡å®¤¨¬®áâì. �ãáâì Hom(A;C) = 0 ¨ ¯à¥¤¯®«®¦¨¬ ¯à®â¨¢­®¥, çâ®
£àã¯¯  A=T (A) á®¤¥à¦¨â ¯àï¬®¥ á« £ ¥¬®¥ A1=T (A), ¨§®¬®àä­®¥ £àã¯¯¥ C. �¬¥¥¬ A=T (A) =
A1=T (A) �A2=T (A). �®£¤ 

Hom(A=T (A); C) �= Hom(A1=T (A)�A2=T (A); C) �= Hom(A1=T (A); C) �Hom(A2=T (A); C) 6= 0:

� á¨«ã á«¥¤áâ¢¨ï 1 Hom(A;C) 6= 0. �à®â¨¢®à¥ç¨¥.
�®áâ â®ç­®áâì. �¡®§­ ç¨¬ £àã¯¯ã A=T (A) ç¥à¥§ A. �ãáâì £àã¯¯  A ­¥ á®¤¥à¦¨â ¯àï-

¬®£® á« £ ¥¬®£®, ¨§®¬®àä­®£® C, ¨ ¯à¥¤¯®«®¦¨¬, çâ® Hom(A;C) 6= 0. � á¨«ã á«¥¤áâ¢¨ï 1
Hom(A;C) 6= 0. �®£¤  áãé¥áâ¢ã¥â f 2 Hom(A;C), f 6= 0. � ©¤¥âáï â ª®© í«¥¬¥­â a 2 A, çâ®
f(a) 6= 0. � ª ª ª ¯à¨ £®¬®¬®àä¨§¬¥ â¨¯ë í«¥¬¥­â®¢ ­¥ ã¬¥­ìè îâáï, â®, ãç¨âë¢ ï ãá«®¢¨¥ ­ 
â¨¯ë í«¥¬¥­â®¢ £àã¯¯ë A, ¯®«ãç ¥¬ t(a) = t(f(a)) = t. � à ªâ¥à¨áâ¨ª  í«¥¬¥­â  f(a) ¢ £àã¯-
¯¥ Im f ­¥ ¬¥­ìè¥ å à ªâ¥à¨áâ¨ª¨ í«¥¬¥­â  a ¨ ¯®íâ®¬ã t(Im f) = t. �â ª, Im f �= C. �¬¥¥¬
AKer f �= C. Ker f | á¥à¢ ­â­ ï ¯®¤£àã¯¯  £àã¯¯ë A, ¨ ¢á¥ í«¥¬¥­âë ¬­®¦¥áâ¢  A n Ker f
¨¬¥îâ â¨¯ t. �®£¤  ([4], ¯à¥¤«®¦¥­¨¥ 86.5, á. 136) Ker f | ¯àï¬®¥ á« £ ¥¬®¥ £àã¯¯ë A, ¤®¯®«-
­¨â¥«ì­®¥ ¦¥ ¯àï¬®¥ á« £ ¥¬®¥ ¨§®¬®àä­® C. �®«ãç¨«¨ ¯à®â¨¢®à¥ç¨¥.

� ¬¥â¨¬, çâ® ¢ à ¡®â¥ [1]  ¡¥«¥¢ë £àã¯¯ë A á® á¢®©áâ¢®¬ Hom(A;Z) = 0 ­ §¢ ­ë ª®ã§ª¨¬¨.
� ¯®¬­¨¬, çâ®  ¡¥«¥¢  £àã¯¯  A ­ §ë¢ ¥âáï p-«®ª «ì­®© (p| ¯à®áâ®¥ ç¨á«®), ¥á«¨ nA = A

¤«ï ¢á¥å æ¥«ëå ç¨á¥«, ¢§ ¨¬­® ¯à®áâëå á p.

�«¥¤áâ¢¨¥ 5. �ãáâì A| p-«®ª «ì­ ï  ¡¥«¥¢  £àã¯¯ , C | à¥¤ãæ¨à®¢ ­­ ï  ¡¥«¥¢  £àã¯¯ 
¡¥§ ªàãç¥­¨ï à ­£  1. Hom(A;C) = 0 â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  £àã¯¯  A=T (A) ­¥ á®¤¥à¦¨â
¯àï¬®£® á« £ ¥¬®£®, ¨§®¬®àä­®£® C.
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�®ª § â¥«ìáâ¢®. �¨¯ £àã¯¯ë A=T (A) ­¥ ¬¥­ìè¥ â¨¯  «î¡®© à¥¤ãæ¨à®¢ ­­®©  ¡¥«¥¢®©
£àã¯¯ë ¡¥§ ªàãç¥­¨ï à ­£  1. �áâ ¥âáï ¯à¨¬¥­¨âì â¥®à¥¬ã 2.

�«¥¤áâ¢¨¥ 6. �ãáâì A|  ¡¥«¥¢  £àã¯¯ , à¥è¥âª  ¢¯®«­¥ å à ªâ¥à¨áâ¨ç¥áª¨å ¯®¤£àã¯¯ ª®-
â®à®© ï¢«ï¥âáï æ¥¯ìî, C | à¥¤ãæ¨à®¢ ­­ ï  ¡¥«¥¢  £àã¯¯  ¡¥§ ªàãç¥­¨ï à ­£  1.
Hom(A;C) = 0 â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  £àã¯¯  A=T (A) ­¥ á®¤¥à¦¨â ¯àï¬®£® á« £ ¥¬®£®,
¨§®¬®àä­®£® C.

�®ª § â¥«ìáâ¢®. �áïª ï  ¡¥«¥¢  £àã¯¯ , à¥è¥âª  ¢¯®«­¥ å à ªâ¥à¨áâ¨ç¥áª¨å ¯®¤£àã¯¯
ª®â®à®© ®¡à §ã¥â æ¥¯ì, ï¢«ï¥âáï p-«®ª «ì­®© £àã¯¯®© [5]. �¥¯¥àì ¯à¨¬¥­¨¬ á«¥¤áâ¢¨¥ 5.

�ãáâì t| ­¥ª®â®àë© â¨¯ (ª« áá íª¢¨¢ «¥­â­ëå å à ªâ¥à¨áâ¨ª). �¡®§­ ç¨¬ ç¥à¥§Mt ª« áá
¢á¥å â ª¨å  ¡¥«¥¢ëå £àã¯¯, ª®â®àë¥ ­¥ á®¤¥à¦ â ¯àï¬®£® á« £ ¥¬®£® ¡¥§ ªàãç¥­¨ï à ­£  1
â¨¯  t,   ç¥à¥§ Nt | ª« áá ¢á¥å â ª¨å  ¡¥«¥¢ëå £àã¯¯ ¡¥§ ªàãç¥­¨ï, ã ª®â®àëå â¨¯ ª ¦¤®£®
­¥­ã«¥¢®£® í«¥¬¥­â  ­¥ ¬¥­ìè¥ t.

�¥®à¥¬  3. �ãáâì A, A0, Ai (i 2 I) |  ¡¥«¥¢ë £àã¯¯ë â ª¨¥, çâ® A=T (A), A0=T (A0),
Ai=T (Ai) (i 2 I) ¯à¨­ ¤«¥¦ â ª« ááã Mt \Nt.

1: �«¥¤ãîé¨¥ £àã¯¯ë ¯à¨­ ¤«¥¦ â ª« ááã Mt: a) «î¡ ï ä ªâ®à£àã¯¯  £àã¯¯ë A (¢ ç áâ-

­®áâ¨, á ¬  £àã¯¯  A); ¡) à áè¨à¥­¨¥ £àã¯¯ë A á ¯®¬®éìî A0; ¢) ¯àï¬ ï áã¬¬  £àã¯¯ Ai

(i 2 I); £) ¯àï¬®¥ ¯à®¨§¢¥¤¥­¨¥ £àã¯¯ Ai (i 2 I), ¥á«¨ ¬­®¦¥áâ¢® I ­¥¨§¬¥à¨¬®; ¤) ¯à¥¤¥« ¯àï-

¬®£® á¯¥ªâà , ¯®áâà®¥­­®£® ­  £àã¯¯ å Ai (i 2 I); e) â¥­§®à­®¥ ¯à®¨§¢¥¤¥­¨¥ D 
 A, £¤¥ D |

¯à®¨§¢®«ì­ ï  ¡¥«¥¢  £àã¯¯ .

2: � ¦¤ ï ¨§ £àã¯¯, ¯®«ãç îé ïáï ¢ ¯¯. a){e), ®¡« ¤ ¥â â¥¬ á¢®©áâ¢®¬, çâ® ¥¥ £àã¯¯ 

£®¬®¬®àä¨§¬®¢ ¢ «î¡ãî ®¤­®à®¤­ãî á¥¯ à ¡¥«ì­ãî £àã¯¯ã ¡¥§ ªàãç¥­¨ï â¨¯  t (¢ ç áâ­®áâ¨,

¢  ¡¥«¥¢ã £àã¯¯ã ¡¥§ ªàãç¥­¨ï à ­£  1 â¨¯  t) à ¢­  ­ã«î.

�®ª § â¥«ìáâ¢®. �ãáâì C | £àã¯¯  ¡¥§ ªàãç¥­¨ï à ­£  1 â¨¯  t. � ª ª ªA=T (A), A0=T (A0),
Ai=T (Ai) (i 2 I) | £àã¯¯ë ¨§ ª« áá Mt \Nt, â® ¯® â¥®à¥¬¥ 2 ª ¦¤ ï ¨§ £àã¯¯ £®¬®¬®àä¨§¬®¢
Hom(A;C), Hom(A0; C), Hom(Ai; C) à ¢­  ­ã«î. �®£¤  ¯® ¯à¥¤«®¦¥­¨î 1 £àã¯¯  £®¬®¬®àä¨§¬®¢
ª ¦¤®© ¨§ £àã¯¯, ¯®«ãç îé¨åáï ¢ ¯¯. a){e), ¢ £àã¯¯ã C à ¢­  ­ã«î. �­ ç¨â, ª ¦¤ ï ¨§ £àã¯¯,
¯®«ãç îé ïáï ¢ ¯¯. a){e), ¯à¨­ ¤«¥¦¨â ª« ááã Mt.

�ãáâì â¥¯¥àì B | ®¤­  ¨§ £àã¯¯, ¯®«ãç îé ïáï ¢ ¯¯. a){e),   C 0 | ®¤­®à®¤­ ï á¥¯ à ¡¥«ì-

­ ï £àã¯¯  â¨¯  t. �àã¯¯  C 0 ¨§®¬®àä­  ­¥ª®â®à®© á¥à¢ ­â­®© ¯®¤£àã¯¯¥ £àã¯¯ë
�Q

i

Ri

�
(t),

£¤¥ £àã¯¯ë Ri ¨¬¥îâ à ­£ 1 ¨ â¨¯ t ([4], ¯à¥¤«®¦¥­¨¥ 87.4, á. 142). � áá¬®âà¨¬ Hom
�
B;

Q
i

Ri

�
.

�¬¥¥¬ Hom
�
B;

Q
i

Ri

�
�=
Q
i

Hom(B;Ri) = 0, â. ª. ¤«ï ¢áïª®© £àã¯¯ë Ri Hom(B;Ri) = 0. �­ ç¨â,

Hom(B;C 0) = 0.

�¡®§­ ç¨¬ ç¥à¥§ Lt ª« áá ¢á¥å ®¤­®à®¤­ëå  ¡¥«¥¢ëå £àã¯¯ ¡¥§ ªàãç¥­¨ï â¨¯  t, ª®â®àë¥ ­¥
á®¤¥à¦ â ¯àï¬ëå á« £ ¥¬ëå à ­£  1. �« áá Lt ï¢«ï¥âáï ¯®¤ª« áá®¬ ª« áá  Mt \Nt.

�§ â¥®à¥¬ë 3 ¢ëâ¥ª ¥â â ª®¥ á«¥¤áâ¢¨¥.

�«¥¤áâ¢¨¥ 7. 1. �«¥¤ãîé¨¥ â¥®à¥â¨ª®-£àã¯¯®¢ë¥ ª®­áâàãªæ¨¨ £àã¯¯ ¨§ Lt ­¥ á®¤¥à¦ â
¯àï¬ëå á« £ ¥¬ëå à ­£  1 â¨¯  t: a) ä ªâ®à£àã¯¯ë; ¡) à áè¨à¥­¨ï; ¢) ¯àï¬ë¥ áã¬¬ë; £) ¯àï-
¬ë¥ ¯à®¨§¢¥¤¥­¨ï á ­¥¨§¬¥à¨¬ë¬ ¬­®¦¥áâ¢®¬ ª®¬¯®­¥­â; ¤) ¯àï¬ë¥ ¯à¥¤¥«ë; e) â¥­§®à­ë¥
¯à®¨§¢¥¤¥­¨ï ­  ¯à®¨§¢®«ì­ãî  ¡¥«¥¢ã £àã¯¯ã.

2. � ¦¤ ï ¨§ £àã¯¯, ¯®«ãç îé ïáï ¢ ¯¯. a){e) (¢ â®¬ ç¨á«¥ ¨ «î¡ ï £àã¯¯  ¨§ Lt), ®¡« ¤ ¥â
â¥¬ á¢®©áâ¢®¬, çâ® ¥¥ £àã¯¯  £®¬®¬®àä¨§¬®¢ ¢ «î¡ãî ®¤­®à®¤­ãî á¥¯ à ¡¥«ì­ãî £àã¯¯ã â¨¯  t
(¢ ç áâ­®áâ¨, ¢  ¡¥«¥¢ã £àã¯¯ã ¡¥§ ªàãç¥­¨ï à ­£  1 â¨¯  t) à ¢­  ­ã«î.

�«¥¤áâ¢¨¥ 8. �ãáâì A ¨ C | ®¤­®à®¤­ë¥  ¡¥«¥¢ë £àã¯¯ë ¡¥§ ªàãç¥­¨ï ®¤­®£® ¨ â®£® ¦¥
â¨¯ , ¯à¨ç¥¬ C | á¥¯ à ¡¥«ì­ ï £àã¯¯ . Hom(A;C) = 0 â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  A ­¥
á®¤¥à¦¨â ¯àï¬®£® á« £ ¥¬®£® à ­£  1.
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�«¥¤áâ¢¨¥ 9. �àã¯¯  £®¬®¬®àä¨§¬®¢ «î¡®©  «£¥¡à ¨ç¥áª¨ ª®¬¯ ªâ­®© £àã¯¯ë â ª¦¥, ª ª
¨ «î¡®© ª®¯¥à¨®¤¨ç¥áª®© £àã¯¯ë, ¢ «î¡ãî à¥¤ãæ¨à®¢ ­­ãî ®¤­®à®¤­ãî á¥¯ à ¡¥«ì­ãî £àã¯¯ã
¡¥§ ªàãç¥­¨ï (¢ ç áâ­®áâ¨, ¢ «î¡ãî à¥¤ãæ¨à®¢ ­­ãî £àã¯¯ã ¡¥§ ªàãç¥­¨ï à ­£  1) à ¢­  ­ã«î.

�®ª § â¥«ìáâ¢®. �ãáâì A |  «£¥¡à ¨ç¥áª¨ ª®¬¯ ªâ­ ï £àã¯¯ . �¥ ã¬ «ïï ®¡é­®áâ¨,
¬®¦­® áç¨â âì, çâ® A | à¥¤ãæ¨à®¢ ­­ ï £àã¯¯ . �¬¥¥¬ A =

Q
p

Ap, £¤¥ ª ¦¤ ï £àã¯¯  Ap

¯®«­  ¢ á¢®¥© p- ¤¨ç¥áª®© â®¯®«®£¨¨ (¯à®¨§¢¥¤¥­¨¥ ¡¥à¥âáï ¯® à §«¨ç­ë¬ ¯à®áâë¬ ç¨á« ¬ p).
Ap=T (Ap) |  «£¥¡à ¨ç¥áª¨ ª®¬¯ ªâ­ ï £àã¯¯  ([3], á. 90), ¨ â. ª. ­¥ áãé¥áâ¢ã¥â áç¥â­ëå à¥-
¤ãæ¨à®¢ ­­ëå  «£¥¡à ¨ç¥áª¨ ª®¬¯ ªâ­ëå £àã¯¯ ¡¥§ ªàãç¥­¨ï ([3], á«¥¤áâ¢¨¥ 40.4, á. 199), â®
Ap=T (Ap) ­¥ á®¤¥à¦¨â à¥¤ãæ¨à®¢ ­­®£® ¯àï¬®£® á« £ ¥¬®£® ¡¥§ ªàãç¥­¨ï à ­£  1. �®£¤  ¢ á¨-
«ã â¥®à¥¬ë 3 ¤«ï «î¡®© à¥¤ãæ¨à®¢ ­­®© ®¤­®à®¤­®© á¥¯ à ¡¥«ì­®© £àã¯¯ë ¡¥§ ªàãç¥­¨ï C
Hom(A;C) = 0.

� ¦¤ ï ª®¯¥à¨®¤¨ç¥áª ï £àã¯¯  ¥áâì í¯¨¬®àä­ë© ®¡à §  «£¥¡à ¨ç¥áª¨ ª®¬¯ ªâ­®© £àã¯-
¯ë, ¨ ¯®íâ®¬ã, ¯à¨¬¥­ïï ¯à¥¤«®¦¥­¨¥ 1 (¯. a) ), ¯®«ãç¨¬, çâ® £àã¯¯  £®¬®¬®àä¨§¬®¢ «î¡®©
ª®¯¥à¨®¤¨ç¥áª®© £àã¯¯ë ¢ «î¡ãî à¥¤ãæ¨à®¢ ­­ãî ®¤­®à®¤­ãî á¥¯ à ¡¥«ì­ãî £àã¯¯ã ¡¥§ ªàã-
ç¥­¨ï à ¢­  ­ã«î.
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