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PR ) P RGBT o 38 B T 2RI T A BRI AR, 493 TR PTA [ sylow TRE (BIMCOR T
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1 55

FIH TR FOA R BE R 454, 72 BRAF BT 7 A 1R S EL Ay, IR 2 2 # e IX e
[T THETE, 1538 TIRZ HE RS R, WZE 4 1) Huppert &3 B FRAE 98 AT g4 HAY
ERITA MR TR TR O R 2 A BRAF R 28 Y BACS S MROR TR IR0 A BRAE AT
4 HAU R E IR T3S ¢ - IR0 (WOTHR [1)) 55, 1B 22238 FREMIE RV EREAT THE,
FEH AR 2] TV 2 00T Ol g1t 8 T A e AR o 2 ) — 2 8 A3 25 F. 9 a0 STHR (2] UEBR T
REE G B Sylow THATE G P IERMICK TR 4 G BRT#; SCER [3, 4] 0 |
R AL SR A IRE I S5 485 SCHR [10] F 3 L8~ 0 2 IR RUVE Z ) 1 A BRAF 1 AT i1t 5. 26
F5 LSk [5) B S - ST FREZIE TR AE i S S5 O ENE TS E R
W, IS RERTE . JLFIEM (WSTHR (6] & X 2.1(2)) WE, mJLFIEME ¢ - 1k
FLEIHE™. AT Sylow —#F BAR KT BE 1178 55z &5 M2 ) 1 A BRAE IO AT Mgk, o B Ho A
— LGP 7 e B R 2 AT R R R AR AR SO ST BR A ) A R e T
B, A BRBE R 08 f5 0w S 1 T HEZIRIEE G BT A,

o NREES, G 2, ITAMETE S A IR, 7(G) Bt G I HI B
HRHTERRES; WRE n S —ANRFFEHAEr B, Bn 22— r-8; H<GFor
H NG RETH, Ha<G £x HAG MIRIERMT#, H A G WK TFHALE H < -G
FRLAG B2 - BORFBE, IRAFAE G IR T8 M L <M.

EX 1.1 &EE M/N 3G WIRIEMHE T, H & G WF#f. & H e HM = HN
(XH HM M HN A—ERM G KT/), MK H &# M/N; % HNM = HN N(&
HNM/HNN =1), WK H @& M/N. W H BESETE G FFEANE BRI 6 R

Yk HEA: 2016-01-28 U B HA: 2016-06-08

EEWHE: EXFEAMEESFETHE KB (11501176); 1 /& & % 2488 B AR5 B % B
(16A110039).

EE R =048 (1977-), 53, WREXRM, YHIm, FZRE T M) B,
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R, AR H & G BIFIRE SRS TR, DARIX R 178 55w B T A OE TR — A
e

TN 1.1 U B R AT TR RS 2 IR R RO R T AR B TR, ) 1.2
Wi B 2 IR 75 I B RS — 8 T S E B AN A R, A S WK (7, AL 5 18 1.

fl11 WG = N1Ss & N FS3 BB (wreath product), H-H Ss 24 3 X FK
B, N R— N EEZ#RRE. Hik H = D((12)), 4 D AXEBE (base group) B WX AT
#¥ (diagonal subgroup), (12) A Ss W—MEH#H. FHWIE H B SRIEMY] 1 < Ny <
Ny x Ny < B < B{(123)) < G, HH N, = {(a,1,1)[a € N}, Ny = {(1,a,1)|a € N}. BHAH
NMNH=1=NN1.NNH=1= (N, x Na)NH. (N, x No)H = B({(12)) = BH. BNH =
D = B((123)) N H. (B((123)))H = G (i1 |B((123))H| = ZUZpUAL — [EICEIHL — g
13) oL, It H 78 #5185 F IR RIERLA).

H—hTH, HBNH=D#1M BH =B((12)) # H {3 H RNEHILE G MERT
B/1, X B & G Mi—t/NERF#F, Frbh H AEHBUEE G AR 351, BlE H A% G
FEE s SR B H mAZE G MIRIEMF# (50 HN B =D & G WIRIEM#f
MIMHSE B BHRIERTHE, (HHSCHR [8, 25—, 9.12] Al & KX & AT REM).

5l 1.2 &% G = A5 x ((67)), HH A5 N5 RZEHBE, (67) A S; M—ANE¥H, H =
((12)(34)(67)). W H BHRIZE A WA 1 < A5 < G (BRAEFH), BERERZE G K4 K5

< {(67)) < G (HHAFH]).

2 5[E

SR 2.1 W H BHGHTR, 1< <N<M<- <G &G H—MRIEM.
R HEH% QBB M/N, Ba H B (B8 XK IEMFIANERILE M N Z I fE—
A U

W W A/BRHEN<B<A<MBEGHEGRET. 2 H Bk M/N &, H
HM D HADHBDHN 13 H i A/B. W H & M/N, B4 HNM = HNN. FH
HNM>HNA>HNB>HNN, ibl HNA = HnN B. 5| #43E.

53 22 % H < G, NJdG H (|H|,|N|) = 1. W M <a<G, B4 M N HN =
(MNH)(MNN).

HE ®&W =MNHN. H MG HHAAERERTH G (i = 0,1, ,r) W2
M=G,<G,_1<---<a4Gy=G. Xt r FHEEERAG

Yr=1W MG MW IHN, WH=HW HNW =WN. X (|H|,|N|) =
2 (JHN : N|,|HN : H|) = 1. FHCHER [7, A, 1.6(c)] W = (W N H)(WNN)
(MNH)(MNN).

e Gy NHN = (G,_1NH)(G,_1NN). % H,_, = (G,_,NH), N._; = (G,_, N N).
MM <Gy FIAPEREBR W =M N (G,_1NHN)=MNH,_ N,_1 =W NH,_N,_;.

HMJG, 13 M LH_ MM LN, 88W8F (|H,_1N,_1: H_1|,|H,—1N,_1 :
N,_1|) = 1. FHIRHESCHR [7, A, 1.6(c)] 15

1

W =WnH_)(WnNN,_1)=(WnH)(WAnN)=(MnH)(MnN).

SIIE 2.3 W H & G W8 a5 1R



No. 6 s A B Rt B I PR A R gk 1305

(a) WHR H <M <G, WBa H & M 2008 5T s T3

(b) W N < H 5 (|H|,|N|) =1, T4 HN/N & G/N [\ ik 25 1.

IE (a) WH &G RPEREGTEETH. BAGAHEHI1 =G, <G,1<4---<9Gy =G
fiixti=1,--- ,nH HG;=HG,_, 8 HNG;_, =HNG;. W M; =G, N M, i=0,---,n.
Mafs HM; = HM;_y 88 HONM; = HNM,_,. T/ H BHZE M FIRIENS 1 =
M, <M, <---<My=M, \NTHFI3 2.1 15 H 2 M (78 550 551 H#E.

(b) & H &G PR ERTZETH HEGRZEEIN1=G <G < - <G =G.
WA HG; = HG;_, W HNG;, = HNG,_,. HG; = HG;_, BREE WL, R EAEH
HNG; = HNG;_, HHHEE.

ME N < H, 4 H/NNG;_1N/N = N(HNG;_,)/N (H3C#Hk [7, A, 1.3] T15)
H H/NNG,N/N = NNHNG,)/N. &6 HNnG, = HNG,_; 13 (H/NNG;N/N) =
(H/NNG;_1N/N). T7&, Hol# 2.1 134 H/N /& G/N B8 s 5 1 3.

WnH (|H|,|N|) =1, B4 HN/NNG;_N/N = N(HN N G;_,)/N. X5 2.2 %
HNNG;_; = (HNG,;_1)(NNG,;_,), Filh HN/NNG;_ N/N = N(HNG;_1)(NNG,;_1)/N =
NHNG;_1)/N2HNG;_,. F#EA HNNG,N/N=HNG;. At HN/NNG;_N/N =
HN/NNG;N/N, \ifi H/N & G/N W2:0R78 i 5 13

5124 ®GNERBALZG M 2- WKTFH. WRL=1, B4 G Al

E WER L =1, A GHANRBH R THE, A HSCHR (8, 280U, 7.4] 14 G #
fift.

5138 2.5 W G NHIREE, A/B NG FKIEMHAT, H <G, WH

(1) (ANH)B=A& HB = HA;

(2) (ANH)B=B< BNH=ANH.

iE (1) #(ANH)B=AWHB= (H(ANH))B=H(ANH)BYH = HA; k2, #
HB=HAWHXHER[7, A, 13| fF A=ANHA=ANHB=(ANH)B.

(2) # (ANH)B = B Wik [7, A, 1.3] #3 BNH = (ANH)B)NH = (ANH)(BNH) =
ANH; k2, # BNH=ANH N B(AnH)=B(BNH) = B.

3 FEHER

EE 3.1 WG RAMRE. MR G WE—MRKTEHE G WERERES T, B4
G RETTHRT.

iE B RARRAL, B G RN R .

KA G MBI TR IEGE G IR T8, 513 2.3, G IR 2 € B
W B, SHMERER N <SG, 11 G Z2/N B G/N 2. R G A WA RN EM
THE, AP RRRERBAEE 21T G 2R, B, BE G AME—IR/NER T3, &
N N. 25 N 2RI G 2 nTEr, BroMBe N JErE. T2 N =Ny x Nax - x N,,, 2
Ny 2 Ny 2. N, AR RE. iR [7, A, 15.2] 8 Ca(N) = 1.

WP=P xPyx--xP.>1 HH P, e Syl,(N;),i=1,2,--,r, W P € Syl,(N). tH
Frattini #EWif3 G = NNg(P). BN N & G M/MEMF#EH P < N, Fiblf77E M < -G
fff No(P) < M, \ifi G = MN. H#E®K, i M BHREEEHI 1 =G <G < - <
G, =G. IR [7, A, 14.3] 1§ N < Ng(G1), % NNGy =1, WH 1= Ce(N) > Gy, ZEh
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ATRER). Rk NNGy # 1, X NNGy < <G, 856 Gy RRNRIEM TR N > Gy, HICHR
8, HF—&, 9.12 EH] \MBEE N, =G,.. HAMNG, > P, > 1, fibl M #% G /1, iF
MGy = M, \iii Ny = Gy < M. Ny SN 8 NN = Ny, Jibh N = NVM = NM < M.
BN EME—RNE PR N <N <M, BibLG=MN=M,5 M < -G FJE. EH
FHIE.

I 3.2 G A 2 - WRFRAGE G BIRERIZE TR, BA G 2l i,

E WA M < -G, HEBE PR A EME 2.3 15 M & — MK FRSE M
R R . Rt e 3.1 4 M AT

A, A N <G, HEE 2.3, H G/N e g R iRk N £ 1, 318
25 |G| AL G/N mIfE. B, R N < G B4 N B& TR TR, Wi N
AR, G AR, Rk, TTEGE G RAESH AR TR, 6 G E— 2 - K TEE L, %
FMFL=G8L=1 LA N2-WKTFHANL=GCG AR, T2LEL=1, I\
M52 2.4 1§ G & 1T fERE.

EIE 3.3 B G R ENCY G FER TR G 108 S 2 1.

W DEM: G RN, K1l =G0,<G, 1< <Gy =G &G HER, N
G RIEHE G /G, Np B, i=1,--- n—-1L ®%H<G WG_,nH ¢ G, 5
Gi-1NH C G HHTENOL, W (G- N H)G; = Giy; e an, W (Gi-1 N H)G; = G,.
53 2.5 7> A8

HG;=HG;_y, Al G;NH=G,;,_1NH.

oo e EE 3.1 s 3.2 WARWAE.

3.1 HIE I 3.3 R R TE GE o TR R R T AR, HoE R 3.1 Rl EE 3.2
(I ZEAF AR R T R R L 451

EIE 3.4 BEG 2 p- R HANY G A Sylow p- THE P & G WS s 5 1.

W EME: BREEG R p- B, 1 =G, <G_1<4--- <Gy =G &G HES, N
HG&p- WIS G /G Np B p -8, i=1,--- ,n— 1. & P /& G BI{E— Sylow
p- T WG /Gy Np BN, Gioi N P ,¢_ Gi; Gi1/G; Ap - BN, Gi_i1NP C G,
M Gi(Giy N P) = Gy fGi(Gi1NP) = G;. H5IHE 25 5 Hlf3 PG, = PG;_,
G,NP=G;,_ NP.

et B G A Sylow p - TR P & G MBS TR, WAk P BRI G
= NEA 1 =G, <Gy Q- <Gy = G.

4 PGy = PGy, M5 # 25 7 (GiyNP)G; =Gy G 929G B GNP e
Syl,(Gi_1). NI Gi_1/G; N p- B, 456 Gy /Gy NHEFT Gi_1 /Gy N p MEE.

#HGNP=G_ NP, MH5IH2.5H8 G(Gi_1NP)=G;. HG,_1<<GH G NP¢c
Syl( ) .JHSGl 1/G 7'Jp ﬁ

HE B 3.4 A4S 3.1.

#it 3.1 B G R nREEY HA Y G EE Sylow T-REHZE G IR &0 55 TR

HHELS 3.1, & 3.1 e P 3.3 154 3.2.

H#E3E 3.2 (W CHR [6, EHE 2.2]) W G —AEE WATFI 3 A

(1) G &—NIfRHE;

(2) G W& — Sylow THAE G W B A P78 5z 2 1
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(3) G MB—WKTHAE G RHEA - 55 .

AT T SCHR [6, B 3.1], 4G B 3.3, R AT REAS BT 45

EE 3.5 B G R EMNY G —/\ﬂlaﬂﬁﬂ Sylow %Eiﬁ@&~4‘$&kﬁ$%l§%
[ENOEN/ ¢ Ftut i

WE L EEVEd e 3.3 WARRIA, R THUER 74k

(1) P REGH—ASylowp- F#, 1=G, <G, 1< <Gy =G &G KT —E K
B, Hodp € n(G). N

GiNPeSyl,(G,;),i=0,1,--- ,n.

ﬂ:% (Gi,l N P)Gl/Gl % Gifl/Gi E/‘J SleW D - %ﬁ E.EE
(Gi-1NP)/(G;NP) = (G;-1NP)G;/G;

8 (G N P)G;/G; KT P H— AN

(2) ¥ P & G —A> Sylow p - T8, & P G (1) 13 Gi_1/Gs i1 Sylow p - TR
SIAEIFRE.

(3) ¥ P & G )—/ Sylow p- T8, P, <-P. 3 P I8, W P, T8 G
EHAN1=G, <G Q- <Gy =G.

(1) # P, B Gi_1/Gy, MBI 2513 Gy = (PLNGi_1)G,. T

Gi—l/Gi = (Pl ﬂGi_l)/Gi = (Pl ﬂGi_1>/<P1 ﬂGz)

—A p- ﬁ, &tE G,_ 1/G¢ SRR Gi—l/Gi ?Slp .

(i) & P, 1% Gy, /Gy, WHGIFE 258 G, = (PPN G;_1)G;.

#(PNGi—)) CP, W (PNGi—1) = (PLNGi—y). HIKE G, = (PNGi_1)Gy, Mifi i
PNGi—1 N G-y 1 Sylow p - THHF Gi1/G; N p - B

“H(PNGi) P W (PNGim)Ph=P. XHP <-PfRP <P H|P:P|=p T
R |(PNGi)||Py/|(PLNGisy)| = [P 8 (PN Giz1) - (PLNGiy)| = p. JITEA

(PNG—1)Gi/G) /(PN Gis)Gi/Gr)
(PﬂGz 1)G)/(PLNGi1)Gi)

/(P NGi—1) N (PN Gi-1)Gy))
/(PNG)(PLNGi1))

Il

(
(
(PNGia)
(PNGia)
N p BrEFELL.

B2, H(2), (3) 14 Gi_1/G; M Sylow THENTEHEE. HIE G,_1 /G, FTE (WCHR 9, V
6.2 SERE]), I ZBINHRE. FrLARE G 2T s,
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SEMI-SUBNORMAL-COVER-AVOIDANCE SUBGROUPS AND
THE SOLVABLITY OF FINITE GROUPS

LI Shi-heng!, LIU Hai-ping?, LIU Dong-hua3
(J.School of Science, Zhengzhou University of Aeronautics, Zhengzhou 450015, Chma)

(Q.School of Economics and Trade, Zhengzhou University of Aeronautics, Zhengzhou 450015, China)
(B.Department of Public Education, Zhengzhou Railway Vocational and Technical College,
Zhengzhou 450052, C’hina)

Abstract: In this paper, we define semi-subnormal-cover-avoidance subgroups of finite
groups and study the solvability between groups and their semi-subnormal-cover-avoidance
subgroups. With semi-subnormal-cover-avoidance subgroups, we characterize the solvability of
finite groups and obtain the results that the group is soluble if all of its sylow groups (or maximal
subgroups) are semi-subnormal-cover-avoidance subgroups, which generalize the results in [6].

Keywords: finite group; Semi-subnormal-cover-avoidance subgroups; maximal subgroups;
solvable
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