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Abstract

Suppose that G is a finite group and H is a subgroup of G. We say that H is s-
semipermutable in G if HG, = G,H for any Sylow p-subgroup G, of G with (p, |H|) = 1.
We investigate the influence of s-semipermutable subgroups on the structure of finite

groups. Some recent results are generalized.
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1. 5]

TR BB NG BREE, FTEs R 5 MIARB AR AR, 7S % (1], WG NEREE A
L|GINEEGHIHY, m(G)NEEE|GIMBTA R FATRNES. &p € n(Q), ATILG, NEGHISylow
p- THE.

B PR—Ap-BE, Hp B WM (P)NPIIFITE WK T MRS S d, Np-BEPI i
NI, Blp®e = |P/®(P)|. E3C 2]1, EELINT —DMHEEM,, (P), HAM(P)HT5
Hiwi

ﬁa:®@)

BHEW, IM(P)| > My (P)|. tan, PRI Jup” K] 55 #p-TE, N
H|IM(P)| = 137257.

BH, KRG T/, HHK = KH, WHHSKW B BEEGH TH#H £G 1s-BEif,
MR HS5HG BIFTA Sylow FREF] B, AT 253 [3]. 3C [4)#E—B5I A 7B He RN - B
HEROBES: WHONG MTHE. 5 H S58G WA H2(H | K|) = 10 FREK A B8, WARH NG
FEHTRE T HSHGRIPT AL (|H|, |P|) = 18Sylow THEPRTE#e, WIKH NG Hs-FE T

Ma,(P)| =1,
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HE. s P EHCTRBES HRS] TR 38 0 OQUE, A RS TN T — MU, "S5
Wk [4-9]. BEAh, FE3C [10]7, 1R MOGREUE T R GEHIA.

Wp € m(G), PHGISylow p-FHf. F% € &AM (P) I 70 38 2 ) KR 1) 45 46 78 B 10 IR A
FoH R — NE IR, i, Srinivasan 3C [11] 33 EREG BIFTA Sylow TR FT R FHEA
TEGHIEM (B B e, 2ls-E ), WG NEEAAREE. 7E3C [7)H, fEEHET T Srinivasan 4518 XGA
. W BFGHEESylow THEP, B Mg, (P)H RN TTREAEG T s- 2L B, WE B RE. A3, 3
AR JR A B AR A B4R -2 B i B0 R BE S M 52, R T 4510 g — AHE 13 (7]
(1) 45

FEEE. WG A, P NAGHI—ASylow p-THE, Hdp € n(G). HMq, (P) TN ITTEA
G- B, WMEAP Jp-Biriadh e, EAG Np-H T it

2. EE5[H

SIEE2.1. ([12] 5/3#E2.1) &G HEE.
(1) BEGHs- B 7 BAEGH IR IER;
(2) #H < K < GHHEG s~ B, WH 7EK ds- 8 #;
(3) #H NG s-B#HHall 7R, WH < G;
(4) WK <GHK < H. WHEGHs- B AN S H/KEG/KHs- B
5) 41 H, K NG s- BT 8, WH N KAEGH s- Bt

(
(6) ®p € ©(G), PNGH)p-TH#E. WPIEG Hs- B2 HALHOP (G) < Ne(P).
51382.2. ( [12] 5132.2) WGHRE, H NG s-FEH#THE. N

(1) #H < K < G, WHEK s- B
(2) WNAGHIEM T H#E. & H Np-#f, Hovhp € n(G), WIHN/N#EG /NHs- B #H;
(3) HH < 0,(G), MHAEG s- B H#H;

(4) Bp € n(G). & HAp-#f, NNGHIIEMTHE, WH N NEGHs- Bt
51#2.3. ( [5] EHA) WGHHE, HNEEGHp-THE. 7 HEG T s- 2L B e, W HY N nT e
5I1382.4. ([ L 17.4) BGHEE, NARGHZHEM 7R, BN < M < GH(N|,|G : M|) = 1.
HN EMPAHA, MNEGHA .
S1382.5. ( [13] [5132.4])) BEH N B HHE. #H HISylow p-T 8 Ap M AR, Hrhp =%,
WH 5 E R EEOut(H ) Jp'- BE.

3. EELIL

FEEEMIERR. e, WCHIR/NYYRAG]. FoAT15 a0 A2 58 56 e B IRIE .
(1) 0y (G) = 1.
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LN = 0,(G). #N > 1, ZEHBG/N. B, PN/NNG/NKSylow p- TH. WX
F|PN/N = P, BT

Mg (PN/N) = {PiN/N, P,N/N, .- , Py N/N}.

TR, HEIE2.2, PN/NEG/Nhs-- B, Hie {1,2,---,d,}. KIG/N#HLEHEMRE. T
RHGHIER, BAPN/N Np- WIEIREE, ZAG/N Rp-@Bal i, FJE. XUHN = 0, (G) = 1.

(2) PAAEIEIEE.

£ PTEIREE, MO (P) N PHIME— IR T8 BB, ®(P)EGH s F B b [12, &H3.2],
AP Hp-NIEHEE, BAG Hp- HATRREE, 75

(3) ®(P)g = 1. FILO, (G) NVIEZ HefE.

HE, WT < ®(P)cHT < G. HZEREFG/T. HTo(P)ESEP MM KTFHHHP/TSP
A A E AR oC R, DRIt

M, (P/T) ={P/T,P/T,-- Py, [T}

AR & 51 #12.2, P/T 1EG/THs- Y-8, Hi e {1,2,---,d,}. Bk, G/T /e e 2.
HGIIESE, X UL ELA P/T Np-M G B, BAG)T Np-t8 ] Rl 25 P/T ARG EE, W PIR A1E
WEE, FJE. BULG /T Rp- @] iR, R Slp- Mol e AR R AT < o(P)q < ®(G). T
FeGNp-E R A, TG,

(4) &N NGHIEE T PI/NERTH#E, W|N| = p.

ERMER P, € My, (P), N < P,

dP
N < AP =oP)

K2

XFJET(3). BUAFEER, € My, (P) Mi3N £ P,,. H51E2.2, P, NN f£GHs- LB #H. TR 5]
B2.2, P, NN #£G s-B#e. XP, NN NP RIEMTE, t31#2.1, P, 0 NANGRIEM TR, X
WP, NN = 1. E&FIP, NP KK TR, TRAE|N| =p.

(5) BEGHIFTA NN IER TREEE T0,(G).

BRBENAGH —R/NERETH#E. BN A Ap-#E, W (1), p e m(N). BN = Ny x Ny x - x N,
Hrp NN R AR R, i e {1,2,- -+, s}

(5.1) AMEREP, € My, (P), PNN =1, s = 1, BIN MR e s F.

WP € My, (P). H15132.2, PN NRAGHs- FEH#THE. 51822, PN N NNKs- &
Pop-THE. TRPNN)V N (S5 E#2.3). ZUWHP,NN = 1. \fii|PAN| <p, BIN = Ny N
Liv:3

(5.2) 0,(G) = 1.

#0,(G) # 1, IR H NG E TO0,(G)WIR/NERM T 8. tH(4)vI &0, |[H| = p. Bk, HN =
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H x N.

SMEEP, € My (P), #HNP, =1, WHNNP, = (HNP)NNP) = 1. itHHNP; T
B, BRTFE. WWHNP #1. T/RH< P, AIPM%EF, BREH < O(P), T/E.

(5.3) Cq(N) =1.

BB Ce(N) # 1. MGIHIAE T Co(N)HH/NEM TN M (5.1), (5.2), N* A3
HNAN*=1.

BT P, NNN*= (P NN)(PLNN*) =1, TR|PNN*|, = p*|P| > |P|, FJ&.

(5.4) 5ERL(5) FIIERH.

H(5.3)H1, Co(N) = 1. HIG/N < Aut(N). X |N,| = pHp € n(Out(N)), X7 & T 5|
2.5,

(6) G = 0,(G) x M, [0y(G)| = p.

BNUNGHAETO, (G /N EM-TBE. H(4), Novp MIEFREE. H1(3), Ny N®(P) = 1.
WAFE PRI K FRESEEN, N S, = 1. H51H2.4, N\ EG FHHWK, IG = N\KHEN, N K = 1.
F20,(G) = N (0,(G) N K). FHIUEHO,(G) N KAGHIEMF# HP N K AKKISylow p- T
B #H0,(G)NK =1, W(6) BRI, FILATHO,(G)NK # 1. ATATMGHIESE T0,(G)NK
M/ FBEN,. HH(4), NoNp MR HAZEP MK FRES BN NS, = 1. TRAP =
NySy = 55(0,(G)NK) = S(PNEK). ITIPNK : SNK|=|S(PNK):S|=|P:S|=p,
So N KEEP N K EAMN,. B GIHE2.4, NofEKHAFML. FIHG = N1 K = (N1 x No) x L. 4k4E
KA, ARG = 0,(G) x M, HHO0,(G) = Ny x Ny X -++ x N, NoNG HpW 7.

(7) BRI )E.

T GHRAEEN N EM FREN, AN < Z(P), NP < Ca(0,(G)). XCa(0,(G))N M <
(0,(G), M) = G, H(A)FI(5), Ca(O,(G)NM =1, TRPNM = 1. ZiHP = PNO,(G)NM =
O,(G) (PN M) = O,(G). HIILH(6), GHp-#E vl ff#E, & BAFIE. O

E. ASCIEE M TCTR g AT PR EUEE 70 2R 45 R NIE W 5 7.

4. EFNA

T4 Y E PR 2R .

Wp = min7(G). H( 1)1V, 2.8)H1, &G, NIEHHE, WG Hp- TWERE. oh, 7 G Np- BT R,
WG yp-Tm 224, Fh =5 g #EA] 0 TH 45 18 BT
#it4.1. ([7) EH3.1) BGHBE p = minn(G). WPANGHISylow p-F#E. WG Hp-TZ R 24 HAL
Mg, (P) HEE—TT#EG T s- LB .

HH p-i8 T A IR E SN, 5 G N B A plirSylow p- THEIIp- AT EHE, WG Ap- B AR, Bk, T
T FR) 485 V2 B
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Hit4.2. ([7) EH3.8) WG Hp-TIfERE, Hrhp € n(G). WPHNG MSylow p-T 8. HM,, (P) 5
—ICHMEG s LB, WG Hp-id v .
HIL4.3. ([7] € BE3.9) WG HEE, p € m(G). WP NGHISylow p- TH#E H NG (P) Ap-mEH. My, (P)
T HEG s B, WG p-TmEHE.

i BT, BAGHp- B, AP NpWh IR EE. HPRNIEHEE, WNg(P) =
Cg(P). HiBurnside Mp-FEAEN WL( [1] IV, 2.6), G Np- FERE, 1FiE. MEBKG Np-i8 ] iR
. B Fp- AWK KEZ N, PO, (G)2G. iEG = G/0,(G). HfE#, G = N&(P) =

Nec(P)Oy (G)/0y (G) Ap-EHE. HILG Ap-HEH#E. O
E&IH

ACH E R H AR AR ETUH (12071092) VLTSS B8 TR H (GJJ202601, GJJ2202005)
ZEghe
S22 H

[1] Huppert, B. (1967) Endliche Gruppen I. Springer-Verlag.

[2] Li, S. and He, X. (2008) On Normally Embedded Subgroups of Prime Power Order in Finite
Groups. Communications in Algebra, 36, 2333-2340.
https://doi.org/10.1080/00927870701509370

[3] Kegel, O.H. (1962) Sylow-Gruppen und Subnormalteiler endlicher Gruppen. Mathematische
Zeitschrift, 78, 205-221. https://doi.org/10.1007 /bf01195169

[4] Chen, Z.M. (1987) On a Theorem of Srinivasan. Journal of Southwest China Normal University
(Natural Science Edition), 12, 1-4.

[5] Isaacs, .M. (2014) Semipermutable w-Subgroups. Archiv der Mathematik, 102, 1-6.
https://doi.org/10.1007/500013-013-0604-2

[6] Li, Y.M., He, X.L. and Wang, Y.M. (2010) On s-Semipermutable Subgroups of Finite Groups.
Acta Mathematica Sinica, English Series, 26, 2215-2222.
https://doi.org/10.1007/s10114-010-7609-6

[7] Lu, J.K. and Li, S.R. (2009) On s-Semipermutable Subgroups of Finite Groups. Journal of
Mathematical Research and Exposition, 29, 985-991.

[8] Wang, L.F., Li, Y.M. and Wang, Y.M. (2008) Finite Groups in Which s-Semipermutability Is
a Transitive Relation. International Journal of Algebra, 2, 143-152.

[9] Zhang, Q.H. and Wang, L.F. (2005) The Influence of s-Semipermutable Subgroups on the
Structure of a Finite Group. Acta Mathematica Sinica, Chinese Series, 48, 81-88.

[10] ZEAEH. AT RRBER B e TR - B 71 [J). Borak R (b D), 2020, 49(4): 395-400.

DOI: 10.12677 /aam.2024.137308 3225 I FH#e e t J


https://doi.org/10.1080/00927870701509370
https://doi.org/10.1007/bf01195169
https://doi.org/10.1007/s00013-013-0604-2
https://doi.org/10.1007/s10114-010-7609-6
https://doi.org/10.12677/aam.2024.137308

FRIFIRH 25

[11] Srinivasan, S. (1980) Two Sufficient Conditions for Supersolvability of Finite Groups. Israel
Journal of Mathematics, 35, 210-214. https://doi.org/10.1007/bf02761191

[12] Li, Y., Qiao, S., Su, N. and Wang, Y. (2012) On Weakly s-Semipermutable Subgroups of Finite
Groups. Journal of Algebra, 371, 250-261. https://doi.org/10.1016/j.jalgebra.2012.06.025

[13] Ezquerro, L.M., Li, X. and Li, Y. (2014) Finite Groups with Some C'AP-Subgroups. Rendiconti
del Seminario Matematico della Universita di Padova, 131, 77-87.
https://doi.org/10.4171 /rsmup/131-6

DOI: 10.12677 /aam.2024.137308 3226 I FH#e e t J


https://doi.org/10.1007/bf02761191
https://doi.org/10.1016/j.jalgebra.2012.06.025
https://doi.org/10.4171/rsmup/131-6
https://doi.org/10.12677/aam.2024.137308

	1 引言
	2 主要引理
	3 主要结论
	4 若干应用

