Pure Mathematics EEi3{%#, 2022, 12(10), 1593-1596 Hans Xl
Published Online October 2022 in Hans. http://www.hanspub.org/journal/pm
https://doi.org/10.12677/pm.2022.1210173

IR NEil7g:ed: 0ot )

% *
TRITERA AR, = BY

Weks H i 20224F9H6H; A HM: 20224F10A5H; &AHB: 20224¢10H12H

HE

FEARBROTI Y, BOSWERRPEEEENMNA, HNERIXNRBORENT2ER, AX
MAED E®, BT KEHE, ST palH P B E S AT 4pHEF IR T RR R o

Xiin
FIt, HREE, EHR

The Structure of Several Groups of
Different Orders

Tao Peng

School of Mathematics, Yunnan Normal University, Kunming Yunnan

Received: Sep. 6", 2022; accepted: Oct. 5", 2022; published: Oct. 12", 2022

Abstract

In the study of finite groups, the structure of groups has important applications in graph theory, so
it is very important to classify the structure of groups of different order correctly. In this paper,
two possible structures of groups of order pq and five possible structures of groups of order 4p are
given by using Sylow theorem and group expansion theorem.
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TP — A 2 2 ) R e — SE N [RI Y A G5 A2 Y, Rl B 0 (R0 20 2Rl R, T B P 45 4 L B2y
NPIRIE, KRB, MO & FR TR s — SRR B 58 R AR A, X 7R
FRYE — NN RN RAEWT R G R 2 G R, AT JE R BS54, DRI 4 AN IR B A ) 45 A e A
T SERRE SCRES AN E .

PRSP ARC AR T — 2R, BARS WA 4#:(2016) [11F0X1).0050(2012) [2]. % T— A TR
BEIWETE, GEER 2 IMAE SCHR 3] % Z BEMIZERIIEAT 7 A4 VI, 75 K982 IMAE SCER[4] P4 H T B
LA T REXT A BRBF A MM RAS, XIIEE, BRSt =2 ME ORI a it 7 smM oy 7 &
Sylow2-FBEIFT v 8 A FREFISE M B &2 IHTESCHR6] 45 Hh T A FREFII S RS54, 1 A SR
PES B, I B R E R, 45 H T po M EERT AR RE RS R dp BYRE TR AT R S5
2. MEFAIA

AT F BT — LA B B — g ORI E B

FEX 1L [TI1FREE G N p-HE, WAHE G BTN ICE BN p-LER.

5B 2.1 [71%5 p-HE S H#E G 1 Sylowp-7-Hf, Wk S /& G IIHK p-T#E, BIA/E G I p-THES, > S .

512 1 [7]#F G+ Sylowp-F#1 M n 2 |G| M T, FFHn =1(mod p) -

SIE2[71®H <G, W Ng(H)/Cq(H) T Aut(H) I—FHF.

S HE 3 [8]¥ n,m > 2 NIEEEEL, G /2 n M EHAEE N # m MEHAEE F 1d ok, W G Hn FIX & LK R:
G=(uv), u"=1, v"=u's viuv=u", HHr"=1(modn), t(r-1)=0(modn)-

3. REJLENEM RSN

FMCRHE|G|=p W G=Z,, |G|=p*MG=Z ,HG=2Z,xZ,, FHEENUEHARILIARH
FEL .

EEL’|G|=pg . HH p>g hEEL WG MAALLT LKL,

DG G=2,xZ,»

2) G G =(a,b|a” =b® =1, bab=a°, s #1(mod p), s* =1(mod p)> .

WEBH: BG=pg, G WMG=Z,xZ,-

1) % G sk, EATPesyl (G), Qesyl,(G)-

BT p,q ¥R BrEl e syl (G),Q e Syl, (G) ¥NEARE AW P =(a)» Q=(b)» a® =b" =1.

HIPEEE A1 : n, =kp+1|q, XE A p>q, BTBAE G n, =18 PG . n =kp+1| p, BARQ 4G
(FWP=(a)<G> Q=(b)<G> PNQ=1, G=PQ, WHHG=PxQHGsH, F/&), Prtln, =1,
Bin,=p, WAlqIp-1, FTtla’ =b"abe(a), AWikbab=a’, s#1(modp), W
b”a’b=(b~ab)(b™ab)-+(b™ab) =(bab) =(a*) =a" -

s~
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XA b* (bab)b=b?ab®» Fbha” =1, Bls? =1(mod p).

FrEAG =(a,b|a” =b" =1, b*ab=a°, s #1(mod p), s* =1(mod p)> o

25 b G AL

DG G=2,xZ,»

2) G G =(a,b|a” =b® =1, b"ab=a", s #1(mod p), s* =1(mod p)> 5

SEE 2 B|G|=4p, HA p>q hEEL WG MR LIT LKL,

1) 6=z, & G=7,,xZ,>

2) G=Z,,xZy»

3) G=(a,b|a’ =1,b*=a", b’lab:a’l>;Q4p )

4) G=(abla” =b’=Lb'ab=a")=D,,-

5 G=(a,bla® =b* =1 brab=a",s* =—1(mod p)> o

EH: BG=4p, HCXHM W) G=z,,H#2) G=Z,,xZ,-

#i G AR, BB Pesyl (G). BT p,q st PrUAiu P e sl fG: G [ Sylowp-7HEH
N, =kp+1]4 8, XENp NEFEEL il fEn, =1 P<aG. X PHIN/CEH,
G/Ce(P)SAut(P)=z,,. HT|G|=4P, #MG/C,(P)=Z,G/C(P)=Z,-

#G/Cy(P)=Z,» MGHZ, Wiz, My k. H5IH3, G=(ab)HAELKR:

a’®=1, b’=a'> blab=a’, g s'=1(modp), t(s—1)=0(modp)-

HT G A, i LIRFARAST s =-1(mod2p), t=p(mod2p)Zt=0(mod2p)-

1ML A5 2 P AR -

) G=(a,b|a®® =1b*=a’, b’lab:a’l>;Q4p )

i) G=(abla’ =b’=Lb'ab=a"')=D,,-

#G/Cy(P)zz,» MGHZ Mz, My k. H5IH3, G=(ab) HAENKAR: a’"=1, b*=a"
b*ab*=a*s Hrhs'=1(modp), t(s—1)=0(mod p)-

HT G AEAcH, i RIRFARASG t=0(mod p), s* =-1(mod p) 2 s® =1(mod p) -

H#t=0(mod p)» s*=-1(mod p) M G [AH4F ik i) BHE. IXFEAFE]— 5 EREEAF R

i) G=(a,b|a”=b*=1b"ab=a’,s* =-1(mod p)> o

g5 L dp e ST

CALHIGC=2,, WA GC=Z,,%xZ, -

G AR et

) G=(a,bla’® =1b*=a", b’lab:a’l>;Q4p '

i) G=(a,bla® =b’=1b'ab=a")=D,,

i) G=(a,b|a”=b*=1b"ab=a’,s’ =-1(mod p)> o
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