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P p-

( s 310018)

: G , 1=6G, =G <=6, =6, i € {1,2,,t},

G, /G, p- G p- . - . p- s
p- L p- . . B ; G P
1 p- , S(G) G A/B , A/B  p- 1

A/B Sylow p- § K F- . |[ZKH|=p ZKH<ZK), p =3
S(G) [Zs X Z5]SL,(3),

: P ;Sylow p- P b-
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On the p-length of finite p-soluble groups
HOU Yi, YI Xiaolan
(School of Science, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: A finite group G is called a p—solvable group, if there is a subnormal series1 = G, & G, & -+ &
G,, and for eachi € {1,2,:+.t}, G,;/G,, is either abelian group or p’-group. Through analyzing special
p-group and extraspecial p-group, some properties of p-solvable groups with p-length unequal to 1 in a
saturated formation are discussed. The method of minimal-order counter example is used to prove that: if
% is a saturated formation, and G is a p-soluble group with p-length # 1, S(G) # (JJ represents the set of
all sections A/B of G. If p-length of A/B section is unequal to 1, and a Sylow p-subgroup of A/B is
isomorphic to the § - co-radical of minimal non §-group K; if |Z(K%)|=p or Z(K%) < Z(K), then
p =3 and any section of minimal order in S(G) is isomorphic to [ Z; X Z, |SL,(3).

Key words: p-solvable group; Sylow p-subgroup; p-length; extraspecial p-group
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b- G p- p- .
JZAN P~ p- yZ) o
, [5]. 2, p » Qs
8 , [A]B A B .G, G Sylow p- .

G p- O(G)=2ZG)=G" G’ - p- G -
. p- G , G o G,d6G, G
P . R , H/®(H) € ¥ Hef. G §F G?

G/INEF G N . GY=N (NG |G/N € ¥, MG =G. G
M % - .G L/K ca) F- ,

[L/KJ(G/Cs(L/K)) € F3b)F - , [L/KJ(G/C,(L/K) & . G S

G¢F Scg. G F- .

1

s G F- . GV £ 1 :
a) psG? b= s
b GY /oG G F- ;
O ®(GY) =d(G) N G ;
d @(G) G- S - o
oLTsT G p- . Co(0,, (G O0,,G).
3Lelzn r, p- Hall- {p.r} - .
ALe1eTT A p- P L Pl=p" £ 1, A
pr—1, n p"=1(mod | A ) .
e p p- A P 'P'|=p. |P.A|l=
|A/Z(P)| |P/Z(P)|=|A/Z(P)|*,
6L R=+%1 SL,(p) Sylow r - s E rs=2, R ;
r=2, R ~ Q; R .
7t P 8 , Aut (P) 2=
glie  p.,p, GL,(p) Sylow p , (P,,P,>=SL,(p).
gl7zos-201 pFE2 a p- R 1#4[R,a] SL,(p) {la) -

p - , p=3,R>=Qs Rf{a)=SL,(3),

10809265256 G Schmidt G ), P G Sylow p- o

\P/o(P)|=p" . |G|=pq’. (« P o)

11 G p- N G p- .1, (G/N)=1, N<Z(G) NG,
1,(G)=1,
H/N=0,,(G/N) R/N=0,(G/N), [,(G/N)=1 .,p |G:N|,

,R/N H/N Hall p - . N<P(G), H p- s Asz N<ZG),
R=NxH, . H, H Hall p’ - JH o p- .

1208018 G p- 1,(G)<c,(G), 0, (G) G Sylow p-
1302 g G , HN oG =1, H G H G

o

1400 G

Sylow p- P, P NoG)=0(P),



5 P- P- 703
15 P G - G/Ce(P)  p- P G .
[PI(G/Cy(P)) p- P [PIG/Cs(P) . P G
161 G a4 4 . G Schmidt GY G
Sylow p=  .p |G|
2
1 ¥ , G 1,(G)#1 p- . SGHY#EYD G
A/B .
a)l,(A/B) #£ 1,
b) A/B Sylow p- ¥ K $- | Z(K®) |=p, Z(K?®)
< Z(K),
. p=3 SG) [Z, X Z,]1SL,(3),
A/B  S(G) . A/B [Z, X Z,]SL,(3), B=1
A =G, 1. G, P G, 2, 12, 1,(G) <2,
[,(G)=2 0,G) =1,
S=0,G), 2 Co(SH S, G, <M<G, SO, (M)=Sx0, (M),
o,/ (M)=1 M p- . G, - .G, G
No(G,),
3, r.G Halk {p.r} -  G,G,. G,G, #G, G,46G,G,.
, r.G=G,G,,
Z=2(G,), Zo=N.ccZ" =1, Zoe#1, Co(Zs) G G,
G p- L CoZi) =G, Z=Zg, 12 1,(G/2)=1, 11 1,G)=
1, 1426 < Z, b, Z(K®) < Z(K) ¥- K, g:G, —
K7, K/g(Zy) F- (K/g(Z))® =K%/ g(Zs) G,/ Z; ~ 7
(K/g(Z)7, K/g(Z) - . ZUK/g(Z:)® < Z(K/g(Z)), G/Zs|<
|G, 1,(G/Zs) =1, 11, [,(G)=1, .
Zo=1, S'=o(S) =1, S . SDZ S=C4(S),
G=G/S, .G, p- 12, 1,(G) =1, G G, G
. G=G,G, p- . . N3G, G G, .
13 14, G .G /DG . Nz (G, G G,
: G,/®(G) G . . G, G./®(G,) . T€EG,
G,/®G,) . 3, T G,. 0,G) =1,
Ce, (G,/®(G,) =1, 4. G, |=p.
s€e S/Z [G,,s], (G,,s]<Z, 2,y €G, [xy,s]=[x,s][y.s]
=[x,s][y.s]s [GI),S]:{[I,S:HI e G, fixb=la.s], x G, G,
(G,.s] , S. v G,/S ~[G,.s], P | Z|>p. b, Z
Zo, (G, s1= 20,1 Z:Zo |=p. c9:G, >K?%, K F-
G,/ Z, P .S/Z, G,/Z, . 5,
|S/Zy:Z/Zy|=p, \G,/Z|=p". (G,.s]1<Z,, sZ, Z(G,/Z)=Z/Z,, s €
Z, , |G, |=p". O(G)NS+#1, 11 12 1,(G)=1, .




704 ( ) 2020 43
dGYNS=1. 13.S H, H~G=G/S S=Z,xZ%2, G=[Z,x
Z/)]Ho H SleW P_ . 89 H;SLz(P)o
PZZ’GP ° G/, 7S 4 ) (}p
. 7, 8 2- 2- 15, K?
%‘ K o 1’ b) o
p>2, 9, p = H ~ SL,(3),
1 G p- .G Sylow p- P, p+#3 P
5 - - s S . L,(G) =1,
o P7 ¢1 . 1
[J:3a °
2 G 3 .G Sylow 3- P, P S - S - i~
. l;(G) =1, SL,(3) G
L,(G)>1 , SG) G A/B ) :,(A/B)>1 A/B
Sylow p- S - S - ) G e S(G), 1, [Z, X
Z;1SL,(3) S(G)H , SL,(3) G .
2 G p- ., P G Sylow p- . P
a)P Schmidt Sylow p- ,
b) P b- Sylow p- ,
[,(G) =1,
1, G
a) A/B  Sylow p- Schmidt Sylow p-
b) A/B  Sylow p- Sylow p- ,
p=3 A/B ~1[Z, X Z;]SL,(3),
A=G,B=1,|P|=3 G~[Z,XZ,]SL,(3), P 3°q®  Schmidt
Sylow3 - g . |P/®(P)|=p", 1 =10 @C qg=2),
P D Sylow p- ) 3 | D | .
16,D Schmidt .
3
’ p- b= , b~ b
’ p_ p_ G p_ 1 1) G
s ] P‘ N N
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