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 !"#!$% 3.  !"#$ #%&'&()# *+,-# ./0123 Λ – (/01)# #4!0!(# 5./)6!))7*7 +#)*,, -+&678, Λ )! 8/5'&'1 )/01-7'!-
)')&" /%!#0/(.  !"#$, .+/8 '7*7, M '# N – %!3./ Λ - 9+#'.&.

(1) :.;7 N – '76)&$ Λ - 87%,01, '7 ( ) ( )g M N g N+ ≤ . <7.+!8#, 3.;7 ( ) 1g N = , # M M ′ , '7
M N M N′⊕ ≅ ⊕ .

(2) =+&-,5'&87, ;7 #0*!4+# Λ ⊗! )! 8#> -+38&" 8)7?)&./( H '#.&", ;7 H ⊗" > -+38&8 %74,'.78 '/0 .(#-
'!+)/7)/(. :.;7 M N M N′⊕ ≅ ⊕ , # |M N , '7 M M ′≅ .

 !"#$ '!-!+ X ∈ , # ( )End XΛ = . @A [4] (/%787, ;7 #%&'&()# *+,-# ./0123 Λ > 5./)6!))7 -7+7%?!)7B, # '78,
%7 )17*7 A#5'757()# '!7+/3 +7%/( 2/076&5!01)&" A74+#?!)1. =+& 2178, (&.7),>'153 5'#)%#+')! '(!+%?!))3, 3.!
A(7%&'1 '!7+/B +7%/( %03 X %7 '!7+/C +7%/( %03 Λ .

 &!#'(!))* 1. D/%74+#?!))3 ( , )Y Hos X Y# /)%,.,> 4/>.'&()! (/%74+#?!))3 8)7?&)& .0#5/( /A787+E/A8, -70/-
!%+/(, 3./ )#0!?#'1 '78, ? +7%,, ;7 $ X , '# 8)7?&)& .0#5/( /A787+E/A8, 87%,0/( *707()7*7 +7%, ./0123 Λ . =+&
2178,, 3.;7 |X Z , '7 ( , ) | ( , )Hos X X Hos X Z 3. Λ - 87%,01.

F.7+&5'#>8753 '#.7? (/%78&8 E#.'78 A '!7+/C -70/!%+/( [4], 3.&$ 0!*.7 %7(7%&'153 A# /)%,.2/>B.

 &!#'(!))* 2.  !"#$ X – %!3.&$ -70/!%+. G7%/ /5),> '#.# '76)# -750/%7()/5'1 X B Xα β→ → , ;7

Xk Idβα = ⋅ %03 %!3.7*7 )#',+#01)7*7 k , %!
0

s i
i

i
B S

=
= γ∨ – 4,.!' ,5/" 5E!+, 3./ A,5'+/6#B'153 , -74,%7(/ -70/!%+# X

3. .0/'&))7*7 .78-0!.5#.
@A 217*7 '(!+%?!))3 8#>87 76!(&%)&$ )#50/%7..
+%,-.'"/ 2. H -7A)#6!))3" '(!+%?!))3 2, )!"#$ ( )End BΩ = , ( )End X BΓ = ⊕ , $ $/ ( )NilΛ = Λ Λ , %! $( )Nil Λ –

)/01-+#%&.#0 ./0123 $Λ , / #)#07*/6)7 (&A)#6!)/ Ω '# Γ .

(1) Γ /A787+E)! ./012B 8#'+&21
U

V
Λ !

" #Ω$ %
, , 3.78, UV k⊇ Λ .

(2) Γ -87%,01
U !

" #Ω$ %
> '76)&8.

(3) I0*!4+# Λ ⊗! /A787+E)# -+3878, %74,'., 8#'+&6)&" #0*!4+ ( , )iMat m  %03 %!3.&" im .
=!+J/ %(# '(!+%?!))3 76!(&%)/, # '+!'> (&-0&(#> A '7*7, ;7 '#.&$ (&*03% 8#> #0*!4+# Ω ⊗! .
K6!(&%)7, ;7 A '(!+%?!))3 1 / )#50/%., 2 +#A78 /A '!7+!87B 3 4!A-75!+!%)17 (&-0&(#> '!7+!8# 2.

3.  !"#$%&!
D-+7(#%?!)7 '!7+/B +7%/( %03 5'#4/01)&" *787'7-/6)&" .0#5/( -70/!%+/(. L7(!%!)7, ;7 %(# -70/!%+& X '# Y

)#0!?#'1 7%)78, +7%, '7%/ $ 0&J! '7%/, .70& X B Y B∨ ≅ ∨ %03 4,.!'# 5E!+ B . D5'#)7(0!)7, ;7 A /A787+E/A8,
X Z Y Z∨ ≅ ∨ (&-0&(#> /A787+E/A8 X Y≅ , 3.;7 /5),> '#.&$ -70/!%+ Z ′ , ;7 rX Z Z ′≅ ∨ , %! rX -7A)#6#> 4,.!' r
!.A!8-03+/( -70/!%+# X . L7(!%!))3 9+,)',>'153 )# '!7+/C 2/076&5!01)&" A74+#?!)1.

1.  !"#$ %. &. I%!0& & 2!076&50!))M! -+!%5'#(0!)&3 // NA(. I.#%. )#,. FFFO, F!+&3 8#'!8#'&6!5.#3. – 1969. – G. 33. – F. 1080–1088. 2. '"(-
)*! &. +. K 2!076&50!))M" -+!%5'#(0!)&3", -+&)#%0!?#;&" 7%)78, +7%, // NA(. I.#%. )#,. FFFO, F!+&3 8#'!8#'&6!5.#3. – 1966. – G. 30.
– F. 1315–1324. 3. ,-.)/*! '. 0. I0*!4+#&6!5.#3 '7-707*&3 – *787'7-&& & *78707*&&: =!+. 5 #)*0. – P., 1985. 4. Cohen J. M. Stable Homotopy.
-- Berlin, Heidelberg, 1970. 5. Freyd P. Stable Homotopy: Proceedings of the Conference on Categorical Algebra, La Jolla, 1965. -- Berlin, Heidelberg, New
York, 1966. 6. Jacobinski H. Genera and decompositions of lattices over orders // Acta Math. – 1968. – Vol. 121.– P. 1–29.

'()*+,-( )$ ./)&$-/0 * 1 21 .1 2 . 20 10 . .

234 512.6
5. 6(7%"8&(, ("9.

)*%!)+'(  !,-#-%()+./ '! '# #"!.$%)(0'(, 1- !"#$ %$&&'!(-%)!'*)

 !"#$% &'(')$ ')&*+"#' #,'(-$!#$ $ !'.)")#$ /+'0* $.#/0"##1 2'3"24#*- +"%5,-3$2,64 #" #,+,)"6*32$7#$% &-8&/9$
:$22,&"-:'&,#'.

Necessary and sufficient conditions of existence of local near-rings on non-metacycle p -group of Miller-Moreno are given.

1.  !"#$
 !"#$-%&'()$ – )$ *+!,!'(-$--. %&'()., / .%01* 202!/!--. + -$ 030/'.+%0/0 %01*4!45/-$ 4! 60/'.+!-$ + 1-0-

#$--.1 * '57$ 02-51 ('&/51) 2584953*45/-51 +!%0-01.  !"#$-%&'()$ R -!+5/!:4(8. '0%!'(-51, .%;0 ( ),R ⋅ :

10-0<201, 1-0#5-! L /8&= -$030904-5= $'$1$-4&/ .%0,0 *4/09>: 6&2,9*6* / !2545/-&" ,9*6& ( ),R + .
?0%!'(-& 1!"#$-%&'(). &+ 8%&-@$--515 !3$'$/515 !2545/-515 p -,9*6!15 /5/@!'58( / [5]. A [3] 0658!-& /8& -$&+0-

109B-& -*'(-851$495@-& '0%!'(-& 1!"#$-%&'(). + $'$1$-4!9-0> !3$'$/0> !2545/-0> ,9*60> 609.2%* 2p , .%& -$ :

1!"#$-60'.15. C!%0# * [6] 20/$2$-0 &8-*/!--. '0%!'(-5= 1!"#$-%&'$)( -! -$!3$'$/&" ,9*6& 609.2%* np 4! $%860-$-

-45 1np − . D 2!-&" -!/02.4(8. 84!44& 04951!-0 -$03=&2-& 4! 2084!4-& *10/5 &8-*/!--. '0%!'(-5= 1!"#$-%&'$)( -! -$-
1$4!)5%'&@-&" p -,9*6&  &''$9!- 09$-0.

© %&'(!)*& +., 2011



~ 44 ~ + $ , * - . ./01234565 789:578;37565 <7:1=>2/?=?< :@=7: A8>828 B=1C=748

2. ,-$./.012 /.3#4)"&"5
E95"1$10 -!84*6-& 60+-!@$--.: H – 609.20% 849*%4*95 H , pZ – %&'()$ '57%&/ +! 102*'$1 p .

;,'&,+" 1 [2]. F2545/-! ,9*6! 8%&-@$--0,0 1!"#$-60'. : $'$1$-4!9-0> !3$'$/0> ,9*60>.
;,'&,+" 2 [4]. G$=!" R – 8%&-@$--$ '0%!'(-$ 1!"#$-%&'()$. C02& "0,0 !2545/-! ,9*6! +R : p -,9*60> 2'. 2$-

.%0,0 690840,0 @58'! p . H9&1 40,0, .%;0 L – !2545/-! 6&2,9*6! -$030904-5= $'$1$-4&/ &+ R , 40 L – &2$!' / R 4!

/R L : 1!"#$-60'$1. I0%9$1!, B!%409-,9*6! /R L : $'$1$-4!9-0> !3$'$/0> p -,9*60>.
<=#"7,##1 1. J%&-@$--! ,9*6! -!+5/!:4(8. ,9*60>  &''$9!- 09$-0, .%;0 /0-! -$!3$'$/!, ! /8& << /'!8-& 6&2,9*-

65 : !3$'$/515.
;,'&,+" 3 [1]. J%&-@$--& ,9*65  &''$9!- 09$-0 /5@$96*>4(8. ,9*6!15 -!84*6-5= 456&/:
1) ,9*6! %/!4$9-&0-&/ 8Q ;

2)
-1-1 1, | | , | | , 2, 1,
mm n pG a b a p b p m n b ab a +=< > < > = = ≠ ≠ = ;

3) -1 -1( ) , , , | | , 1, 1, ,n mG c a b c p b p a p m n b ab ac b cb c= < > × < > < > = = = ≠ ≠ = = ;

4) ,G P Q Q b= = 4! ( ), , ,k qQ q b Z G Q G P= =  – 1&-&1!'(-5" -091!'(-5" 2&'(-5% ,9*65 G 609.2%*

sr , 2$ q 4! r – 69084& @58'!.

>,+" 1. G$=!" G – -$!3$'$/! ,9*6! 609.2%* 1m np + + + 4/&9-515 , ,u v w 4! 86&//&2-07$--.15
-1 -11,

m np p pu v w w u v uv= = = = . C02& ,k l klv u w ! =" # 2'. 20/&'(-5= )&'5= k & l .

?"/0"5,##1 1. G$=!" G – !2545/-0 +!658!-! -$!3$'$/! ,9*6! 609.2%* 1m np + + + 4/&9-515 , ,u v w 4! 86&//&2-

-07$--.15 0,m np u p v pw w u v u v= = = = − − + + . C02& 869!/$2'5/& -!84*6-& 86&//&2-07$--.:

( )uk vl uk vl w kl− − + + = , ( ) ,uk vl w kl vl uk− − = − − ( ) ,uk vl w kl vl uk+ = + + ( ) ,vl uk w kl uk vl+ = − + +
( ) .vl uk w kl uk vl− − = − − −

>,+" 2. G$=!" G – !2545/-0 +!658!-! -$!3$'$/! ,9*6! 609.2%* 1m np + + + 4/&9-515 , ,u v w 4! 86&//&2-07$--.-

15 0, .m np u p v pw w u v u v= = = = − − + + C02& ( ) - .
2
z

uk vl z ukz vlz wkl $ %
+ = + & '

( )

3. 6-*&4)12 7&89.-*24):; 1& 1.7."&:5*42<128 &-=/#$2 >244./&->-/.1-
G$=!" R – '0%!'(-$ 1!"#$-%&'()$, !2545/-! ,9*6! +R .%0,0 -$1$4!)5%'&@-! p -,9*6!  &''$9!- 09$-0 609.2%*

1m np + + + 4/&9-515 1 2 3, , ,e e e & 86&//&2-07$--.15 1 2 3 3 1 2 1 20, .m ne p e p e p e e e e e= = = = − − + + K8%&'(%5 +! 4$09$10> 2 L

1&8454( %01*4!-4 3e ,9*65 +R , 40 4/&9-& 2e 4! 3e 6&2,9*65 L 10#-! /539!45 4!%, ;0 3 1 2 1 2e e e e e= − − + + . K4#$, 2'.

%0#-0,0 x R∈ 02-0+-!@-0 /5+-!@$-& $'$1$-45 ( ) ( ) ( ) , ! , " ,m n pp p
x Z x Z x Z∈ ∈ ∈ ! 04#$ /&2039!#$--.

 : , ! : , " : ,m n pp p
R Z R Z R Z→ → → 2'. .%5= ( ) ( ) ( )2 1 2 3 ! " .xe e x e x e x= + +

K@$/52-0, ;0 1xe x= 2'. %0#-0,0 x R∈ , 08%&'(%5 1e : 1*'(456'&%!45/-0> 025-5)$>.

>,+" 3. L%;0 ,x y R∈ , 40 ( )( ) ( )( ) ( ) ( ) 1
1 1 1 2 2 2 1 2 3 1 3 3 1 2 1 2 ! ! " ,

2
y

xy e x y y x e x y y x e x y x x y y x x x
$ %$ %= + + + + + + −& '& '

( )( )
695@01*

/&2039!#$--.  : , ! : , " :m n pp p
R Z R Z R Z→ → → +!20/0'(-.>4( *10/!1:

1) 1 ( )  ( )  ( )!( ),xy x y x y= +
2) 2!( )  ( ) !( )!( ),xy x y x y= +
3) 1"( ) !( )"( ) !( )"( ),xy y x x x y= +
4) 1 0(mod ) !( ) 0(mod ).x p x p≠ * ≠
L% -!8'&20% '$15 3, 04951!'5 -!84*6-* 4$09$1*.
;,'&,+" 4. H0#-$ '0%!'(-$ 1!"#$-%&'()$ R + -$1$4!)5%'&@-0> !2545/-0> ,9*60>  &''$9!- 09$-0 609.2%*

1m np + + /5+-!@!:4(8. /&2039!#$--.15  : , ! : , " : ,m n pp p
R Z R Z R Z→ → → ;0 +!20/0'(-.>4( *10/!1 (1) – (4) '$15 3.

>,+" 4.  !"#$-%&'()$ R -*'(-851$495@-$ 402& & 4&'(%5 402&, %0'5 ( ) ( ) ( ) 0 ! 0 " 0 0.= = =

4. ?.7."&:5*42<1& &-=/#$& >244./&->-/.1- ;* &05"5(1& =/#$& 4-*&4)1-=- 7&89.-*24):;
G$=!" G – !2545/-! -$1$4!)5%'&@-! p -,9*6!  &''$9!- 09$-0 609.2%* 1m np + + + 4/&9-515 , ,a b c & 86&//&2-0-

7$--.15 0, .m nap bp cp c a b a b= = = = − − + + C02&
.
G a b c= + + & %0#-5" $'$1$-4 x G∈ 02-0+-!@-0 +!658*:4(8.

/ /5,'.2& 1 2 3,x ax bx cx= + + 2$ %0$B&)&:-45 1 2 3, ,m n pp p
x Z x Z x Z∈ ∈ ∈ .
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A5+-!@510 1-0#$--. * / G 4!%51 @5-01, ;03 ( , ,*)G + 3*'0 '0%!'(-51 1!"#$-%&'()$1. M'. %0#-0,0 ,x y G∈ 60-
%'!2$10

( ) ( ) ( ) ( )( ) ( )( ) ( ) ( ) 1
1 2 3 1 1 2 2 1 2 1 3 3 1 2 1 2* * * *  ! ! " ,

2
y

x y x a y x b y x c y a x y y x b x y y x c x y x x y y x x x
$ %$ %= + + = + + + + + + −& '& '

( )( )
695@01* /&2039!#$--.  : , ! : , " : ,m n pp p

R Z R Z R Z→ → → +!20/0'(-.>4( *10/!1:

1) 1 ( * )  ( )  ( )!( ),x y x y x y= +
2) 2!( * )  ( ) !( )!( ),x y x y x y= +
3) 1"( * ) !( )"( ) !( )"( ),x y y x x x y= +
4) 1 0(mod ) !( ) 0(mod ).x p x p≠ * ≠
E0%!#$10, ;0 ( , ,*)G + : '0%!'(-51 1!"#$-%&'()$1.
>,+" 5. ( ),*G : -!6&/,9*60>.

>,+" 6. K6$9!)&. * : '&/0 2584953*45/-0> /&2-08-0 06$9!)&< + ( ( )* * *x y z x y x z+ = + ).

K@$/52-0, ;0 ( )1,0,0e = : 1*'(456'&%!45/-0> 025-5)$>. I '$1 5 4! 6 /56'5/!: 20/$2$--. -!84*6-0< 4$09$15.

;,'&,+" 5. ( , ,*)R G≅ + : 1!"#$-%&'()$1 + 025-5)$>.
C!% .% ( ),G + : -$!3$'$/! ,9*6!, 40 R -$ : %&'()$1.
>,+" 7. 1 2 3 ,k ak bk ck L= + + ∈ 402& & 4&'(%5 402&, %0'5 1 0 (mod ).k p≡
C!%51 @5-01, 20/$2$-0 -!84*6-* 4$09$1*.
;,'&,+" 6. ( , ,*)R G≅ + : '0%!'(-51 1!"#$-%&'()$1.
I0%9$1!, 10#*4( 3*45 4!%& +-!@$--. B*-%)&" ( ) ( ) " 0x x= = & ( ) 1! .x x= ?$,%0 3!@545, ;0 /0-5 +!20/0'(-.>4(

*10/5 (1) – (4) & .% -!8'&20% 1!:10 -!84*6-* 4$09$1*.
;,'&,+" 7. L%;0 /&2039!#$--.  : , ! : , " : ,m n pp p

R Z R Z R Z→ → → +!20/0'(-.>4( *10/5 ( ) ( ) " 0x x= = &

( ) 1! x x= 2'. %0#-0,0 ,x G∈ 40 06$9!)&.

( ) ( ) ( ) ( )( ) ( )( ) ( ) ( ) 1
1 2 3 1 1 2 2 1 2 1 3 3 1 2 1 2* * * *  ! ! "

2
y

x y x a y x b y x c y a x y y x b x y y x c x y x x y y x x x
$ %$ %= + + = + + + + + + −& '& '

( )( )
-! !2545/-&" ,9*6& G : !80)&!45/-0> 4! '&/0-2584953*45/-0> & /5+-!@!: 2$.%$ -*'(-851$495@-$ '0%!'(-$ 1!"#$-
%&'()$ ( , ,*)R G= + .

5.  5!1-(*5
M0/$2$-0 -$03=&2-& 4! 2084!4-& *10/5 &8-*/!--. '0%!'(-5= 1!"#$-%&'$)( -! -$1$4!)5%'&@-&" p -,9*6&  &''$9!-

 09$-0.

1.  !"#$!%&'  . ., !"#$%%&' (.).  !"##$ % "%&'()*+) ,)%#-!%)(.'%/) ,&* #',0!"##. – 1)-(: 1 23, 1985. – 96 %. 2. *+,, -. 4-'!)* 0!"##. – 5.:
36,7/-&8%/(' ).'%/!7..'9 &)/-!7/"!$, 1962. – 468 %. 3. Maxson C.J. Local near-rings of cardinality p2 // Canad. Math. Bull. – 1968. – Vol. 11, No. 4.
4. Maxon C.J. On local near-rings // Math. Z., 106. – :. 197–205, 1968. 5. Maxson C.J. On the construction of finite local near-rings (I): on non-cyclic abelian p-
groups // Quart. J. Math. Oxford (2), 21 (1970). – :. 449–457. 6. Maxson C.J. On the construction of finite local near-rings (II): on non-abelian p-groups
// Quart. J. Math. Oxford (2), 22 (1971). – :. 65–72.
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0. 1!2345*!, !46.

 !"# $%& '#()*-"& $+, - '. $/01 &"#/02%!3 45.1!3 '&  *5#-'!5*%!

 !"#$%& '#( )$*+,-!&-. / )0-12"!-(3$2"'%&4 560!&4 7)(82$ 2$ '"'9,%& -&3$-1%( )$*+,-3(-1:. / )0-12"!-(3$-
2"'%&4 560!&4 ;(--,6$-;&6,%&, <& %, = 2-560!&4.

All near-fields with multiplicative Schmidt group are described. Furthermore, local near-rings with multiplicative Miller-
Moreno group which is not a 2-group are studied.

1. 74896
;&0-<!7=>.7 %/!"?/"!7 R 6 ,('+7 <@.7!.)+) '#-!7A@*+) + @ ⋅ .76)(7B/8%* (&@()+) +79C--?@&8A-+, *?D' ( , )R + –

.-'<'('*6?'(' 7<-&-(7 0!"#7, ( , )R ⋅ – .7#@(0!"#7 /7 ( )r s t rs rt+ = + ,&* (%@E , ,r s t R∈ .  !"#7 ( , )R + #'6.7>7B/8%*

>-!-6 R+ /7 .76)(7B/8%* 7,)/)(.'F 0!"#'F, 7 == .-9/!7&8.)9 -&-+-./ 0 – ."&-+ +79C--?@&8A* R .  !"#7 (%@E '<'-
!'/.)E -&-+-./@( .7#@(0!"#) ( , )R ⋅ .76)(7B/8%* +"&8/)#&@?7/)(.'F 0!"#'F ( R /7 #'6.7>7B/8%* >-!-6 *R . 579C--
?@&8A- R 6 ',).)A-F .76)(7B/8%* &'?7&8.)+, *?D' +.'C).7 L (%@E .-'<'!'/.)E -&-+-./@( @6 ( , )R ⋅ "/('!FB 7,)/)-

(." #@,0!"#" ( R+ , @ +79C--#'&-+, *?D' 0L = . G'!+7&8.7 #@,0!"#7 I 0!"#) +R .76)(7B/8%* @,-7&'+ (&@('0') +79C--
?@&8A* R , *?D' ,&* ,'(@&8.)E -&-+-./@( ,r s R∈ /7 a A∈ ()?'."F/8%* (?&F>-..* ra I∈ /7 ( )r a s rs I+ − ∈ . H?D' I
– @,-7& ( R , /' I7?/'!-0!"#7 /R I "/('!FB +79C--?@&8A-, *?- B "6707&8.-..*+ #'.*//* I7?/'!-?@&8A* [5].
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