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Abstract

In this note, we use the projection limit property of groups to give the structure of

Coleman automorphism groups for a class of non-commutative groups of order 10pn

with Sylow p-subgroup being cyclic groups.

Keywords

Projection Limit, Coleman Automorphism, Inner Automorphism

Copyright c© 2021 by author(s) and Hans Publishers Inc.

This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. Úó

ColemangÓ�Ø=ék�+�(�kX���K�§����+�¥�5zf¯KkX;

��éX§Ïd<�m©'5�o��k�+¦§�z�ColemangÓ�þ�SgÓ�"

¡k�+G ���gÓ�σ�G���ColemangÓ�§XJσ3G�?¿��Sylowf+þ

����uG�,�SgÓ�3Ùþ���§@o¤kù��gÓ��¤
Aut(G)���f

+§P�AutCol(G)"w,Inn(G) E AutCol(G)§-OutCol(G) = AutCol(G)/Inn(G), ¡OutCol(G)

�G�Coleman 	gÓ�+"

3©z [1] ¥§E. C. Dadey²
OutCol(G)´�"+"3©z [2] ¥§M. Hertweck�<y²


OutCol(G)´��+§¿�Ñ
�"+�z�Coleman gÓ�þ�SgÓ���
¿©^�"3©

z [3] ¥§A. V. AntwerpenïÄ
äkg¥%zA�ü��5f+�k�+�Coleman gÓ�§

y²
ùa+�z�Coleman gÓ�þ�SgÓ�"3©z [4] ¥§ë©=�<|^ÓNnØïÄ


äkg¥%z��5f+�k�+�ColemangÓ�§��Ñ
OutCol(G) = 1��
¿©^�"

@o�½��k�+§XÛäN�EÑ§�ColemangÓ�º3©z [5] ¥§°?��|^+��

K4�(� [4])nØäN�Ñ
�¡N+�Coleman 	gÓ�+"3©z [6] ¥§ÇöÀ�UY|

^©z [5] ¥��{äN�Ñ
2Â�¡N+�Coleman	gÓ�+",	§©z [7] ¥�Ñ
�

aSylow p-f+�Ì�+�10pn ����+�(�"�©UY|^+��K4�nØ&?©z [7]

¥�Ñ�+�ColemangÓ�+�(�"·�y²
XeÌ�(Jµ

DOI: 10.12677/pm.2021.118165 1476 nØêÆ

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.12677/pm.2021.118165


�»CK§°?�

½n1 �G =< a > o < b >§Ù¥ab = a−1§�ap
n

= 1 = b10§p´�u5��ê§

KAutCol(G) = Inn(G)"

½n2 �G =< a, b >§Ù¥ab = ar§�ap
n

= 1 = b10, r 6≡ 1(modpn)�r5 ≡ 1(modpn), p ≡
1(mod5)§p´�u5��ê§KAutCol(G) = Inn(G)"

½n3 �G =< a, b, c >§Ù¥ab = a−1§�a5 = b2 = cp
n

= 1 = [a, c] = [b, c]§p´�u5 ��

ê§KAutCol(G) = Inn(G)"

�©¥§GL«k�+§π(G)L«|G|��Ïf�8Ü§^ζ(G)L«G �¥%§CnpL«n

�Cp��È§CpiL«p
i�Ì�+§Op′(G)L«G����5p

′−f+"Ù§PÒ´IO�§ë�©
z [2, 8–10]"

2. ý��£

½Â1 �G´k�+§N1, N2, · · ·, Ns�G��5f+"PGi = G/Ni, Gij = G/NiNj§-πij :

Gi → Gij�g,N�§Ù¥1 ≤ i, j ≤ s, s���ê§K¡

Ĝ = Projlim1≤i≤s(Gi, πij) = {(g1, g2, · · ·, gs) ∈
s∏
i=1

Gi|gπij

i = g
πji

j , 1 ≤ i, j ≤ s}.

�+G'uÓ�πij��K4�§{¡Ĝ�+G��K4�"

d½Â1á=íÑXeÚn1ÚÚn2µ

Ún1 PÒXþ,KĜ´G1 ×G2 × · · · ×Gs �f+§�Gij = Gji, Gii = Gi"

Ún2 PĜ�Giþ�Ý��πi§XJπi �÷Ó�§K

Ĝ = Projlim1≤i≤s(Gi, πij) = {(g1, g2, · · ·, gs) ∈
s∏
i=1

Gi}.

d�§PĜ = Projlim1≤i≤s(Gi)§=Projlim1≤i≤s(Gi) = G1 ×G2 × · · · ×Gs"

Ún3 [5] �G´k�+§N1, N2, · · ·, Ns �G ��5f+"-πij : G/Ni → G/NiNj �g,

N�§÷v∩si=1Ni = 1§�é?¿p ∈ π(G)§���3���Ii(1 ≤ i ≤ s) ¦�(p, |Ni|) = 1§

KG ∼= Ĝ = Projlim1≤i,j≤s(Gi, πij)"

Ún4 [8] �G�k��)+§PGi = G/Op′i(G),Gij = G/Op′i(G)Op′j (G)§Ù¥π(G) =

{p1, · · ·, pn}"-πij : Gi → Gij�g,N�§�πijp�
g,Ó�π
∗
ij : Gi/ζ(Gi) → Gij/ζ(Gij)§

KAutCol(G) ∼= Projlim1≤i,j≤n(Gi/ζ(Gi), π
∗
ij)
∼= Projlim1≤i≤n(Inn(Gi))"

Ún5 [7] �G =< a > o < b >§Ù¥ab = a−1§�ap
n

= 1 = b10§p´�u5��ê§

K< a > ∩ < b >= 1"

Ún6 �G =< a > o < b >§Ù¥ab = a−1§�ap
n

= 1 = b10, p´�u5��ê§K{bi|i =
2, 4, 6, 8}�G¥¤k�5 ����G�¥%�"
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y² �o(biaj) = 5§Ù¥0 ≤ i < 10, 0 ≤ j < pn"�i�Ûê�,dab = a−1§

biajbiaj = biajbbi−1aj = bi+1a−jbi−1aj = bi+1a−jbbi−2aj

= bi+2a−jbi−2aj = ...... = b2i; b2ibiaj = b3iaj ;

b3iajbiaj = b3iajbbi−1aj = b3i+1a−jbi−1aj = ...... = b4i;

K��

b4ibiaj = b5iaj = 1.

dÚn5�iÃ)¶�i�óê�§d(biaj)5 = b5ia5j = 1(Óni�Ûê�y²�{)9Ún5 �

i = 2, 4, 6, 8, j = 0.

Ïd{bi|i = 2, 4, 6, 8}�G¥¤k�5��"

?�ab2 ∈ G,dab = a−1§

ab2 = abb = ba−1b = bap
n−1b = bap

n−2ab

= bap
n−2ba−1 = bap

n−3aba−1

= bap
n−3ba−2 = ...... = b2a1−p

n

Ï�ap
n

= 1§¤±a1−p
n

= aa−p
n

= a"�ab2 = b2a§Ïdb2�G�¥%�§=ζ(G) = C5"

3. Ì�½n�y²

½n1 �G =< a > o < b >§Ù¥ab = a−1§�ap
n

= 1 = b10§p´�u5��ê§K

AutCol(G) = Inn(G)"

y² Ï�|π(G)| = 3§dÚn6§ζ(G) = C5§G =< a > o < b >= (Cpn o C2)× C5�§

O2′(G) = Cpn × C5, O5′(G) = Cpn o C2, Op′ (G) = C5,

P

G1 = G/O2′(G), G2 = G/O5′(G), G3 = G/Op′ (G),

K

G1
∼= C2, G2

∼= C5, G3
∼= Cpn o C2,

l

ζ(G1) = C2, ζ(G2) = C5, ζ(G3) = 1.
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dÚn4�

AutCol(G) = Projlim1≤i≤2(Inn(Gi)) = Inn(G1)× Inn(G2)× Inn(G3) ∼= Cpn o C2,

5¿�ζ(G) = C5, Inn(G) = G/ζ(G) ∼= Cpn o C2§�

AutCol(G) = Inn(G).

½n2 �G =< a, b >§Ù¥ab = ar§�ap
n

= 1 = b10, r 6≡ 1(modpn)�r5 ≡ 1(modpn), p ≡
1(mod5)§p´�u5��ê§KAutCol(G) = Inn(G)"

y² Ï�π(G) = {2, 5, p}, d©z [7] �§ζ(G) = C2"ù�G =< a > o < b >= (Cpn o
C5)× C2§u´

O2′(G) = Cpn o C5, O5′(G) = Cpn × C2, Op′ (G) = C2,

P

G1 = G/O2′(G), G2 = G/O5′(G), G3 = G/Op′ (G),

K

G1
∼= C2, G2

∼= C5, G3
∼= Cpn o C5,

l

ζ(G1) = C2, ζ(G2) = C5, ζ(G3) = 1.

dÚn4�

AutCol(G) = Projlim1≤i≤2(Inn(Gi)) = Inn(G1)× Inn(G2)× Inn(G3) ∼= Cpn o C5,

5¿�ζ(G) = C5, Inn(G) = G/ζ(G) ∼= Cpn o C5§�

AutCol(G) = Inn(G).

½n3 �G =< a, b, c >§Ù¥ab = a−1§�a5 = b2 = cp
n

= 1 = [a, c] = [b, c]§p´�u5 ��

ê§KAutCol(G) = Inn(G)"

y² Ï�π(G) = {2, 5, p}, d©z [7] �§ζ(G) = Cpn"ù�G = (< a > o < b >)× < c >=

(C5 o C2)× Cpn"u´

O2′(G) = C5 × Cpn , O5′(G) = Cpn , Op′ (G) = C5 o C2,

P

G1 = G/O2′(G), G2 = G/O5′(G), G3 = G/Op′ (G),
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K

G1
∼= C2, G2

∼= C5 o C2, G3
∼= Cpn ,

l

ζ(G1) = C2, ζ(G2) = 1, ζ(G3) = Cpn .

dÚn4�

AutCol(G) = Projlim1≤i≤2(Inn(Gi)) = Inn(G1)× Inn(G2)× Inn(G3) ∼= C5 o C2,

5¿�ζ(G) = Cpn , Inn(G) = G/ζ(G) ∼= C5 o C2, �

AutCol(G) = Inn(G).
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