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Characterization of S, by the Set of Orders of
Its Maximal Abelian Subgroups

GAO Li, WANG Zhongbi, CHEN Guiyun
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Abstract: In this paper, some finite groups which have the same set of orders of maximal abelian sub-
groups of some symmetric groups has been studied, and that the symmetric groups S, (5<<n<{8) can be
uniquely characterized by the set of orders of maximal abelian subgroups.
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ARSIV B i BERR 2 A BRAE. SCHRL6 ] M (G) fRRABREE G 1y 4 R4 7 HEM B 42 &, (R
S TEARF SCER R A RS S ARSCH T, H m,.(G) AREH R G 2B Kac i R ES .
HARAG S E IR IR UER.

511 G RRA MR HEE TR, W TFHSeZ —mor .

(i) G & Frobenius #f;

(ii) G & 2-Frobenius #f;

(i) G FHIEMF: 1dJHIK G , fiff H MG/K &~ #F. K/H ZAEciynt, H 2RmERE, L
2€x. H|G/K ||| Ou(K/H) | .

g1 21" % G =HK ZVL K 5 Frobenius #., H N Frobenius #M#%) Frobenius #f, N K &%, H
JH || (K =D, 3. % pex(H) Hqg€x(K). M | H, || (K, [—D. [HI| (K, |—D. i
W, 1(G) =2, I'(G) ={x(H), n(K)}.

51E 3" & G J& 2-Frobenius #f, W G =DEF, X+ D MIDE }&G WIEM F#. DE fEF &4 3
LI D M E J#%H) Frobenius #f. W, 1(G) =2, 7, (G) =x(D) U n(F), 7,(G) =x(E).

SIE 4 G 20357 Bt WG R T TFREEZ —.

(D) Zy3Z5:Z5:275

() A5 L, (7)) A L, (8),U,(3),U,(2);

Gi) A7 Ag Ly ()L, (49),Us(5) A4+ ],.S6(2) AU, (3),S,(7),05(2).

LT EHMIEA G, % G & Frobenius B8 2-Frobenius B, WEAVWHTIHE 2 f15|# 3 19ic 5, 3F
AT AT 569

EE1 WG EAREE, & 1.,.(G) =r1,.(S:). G =S5,.

iE HH Magma I8 A, S BIBRSS e FREIBT 20518 4,5,6, W [ G [=2" « 3« 5(n =2). LKA
B FREMIBT T G IREAEE, H 1(G) =2, 7,(G)={2, 3}, ., (G)={5}. 5| F 1, FiHEWF 3 Fh
T -

H¥H 1 4 G K Frobenius #f,  G=HK. H5[# 2%, n(K)=7,(G)={2, 3}, n(H) =7,(G) =
(5). | K |=2"+3. | H|=5 52, %5= H|| (|K,|—1=2. FJ&. Hit. G RAEE Frobenius #f.

W 2 4 G N 2-Frobenius Bf, % G=DEF. H5# 2 %1, n(D) U n(F)={2, 3}, n(E) ={5}. Itk
i, | F | ‘ (JE|—D, Frlh | F \‘ 4, M3 e x(D). WM DE B&—ALLD, N Frobenius # 1 Frobenius
BE.FLLIE || (I Dy =D Wi | E |=5. | Dy [=3. FJF. Hit. G KRR 2-Frobenius £

BH3 EGCHEMINIAHLIKLG, 18 H MG/K J&{2, 3) 8. K/H 2AEsc e i, H TR,
Hih2er. AIG/K ||| Ou(K/H) | .

A, 5 € x(K/ H), Hx(K/ H)Z{2,3,5), K/H JAEAHARE 25 H > 1, W Z(H) > 1, ki
G K zc e 2 BERIBY 4, F0 | Z(CHD |=2.4. B Z(H) char HJG ., Al Z(H)<G. B P; € Syl;(G),
M N-CEHA, Ps £ Z(H) EWILPufE LR, W P Z(H) J& G 1 10 Bralk 20 Brsc# 78, F 5.
., H=1. 1, Co(K)=1, N, KCo(K)=K XCs(K)., G 5 WSS T8, FE. Bt A, =
K<G<Au(K), % | G/K |=1, MG =A,. 1M A; IR KZHTFTRFEANS G WIS, 7.
., | G/K |=2,G=S..

EE2 BWGRAMREE, WHE 1,.(G) =r,.(S), M G=S,.

iE i Magma A 7,..(Se) ={5, 6, 8, 9}, FFLL | G |=2" 3" « 5(n =3, m =2). A K3
FEMATH G WEEAER, Ht(G) =2, m,(G)={2, 3}, 7,(G)={5}. TRAWT gtk

# G N Frobenius #f, % G =HK. fi5|® 2, n(K) =n,(G) ={2, 3}, a(H) =7n,(G) = {5},
| K |=2" «3", | H|=5.Fin=3, m=2, MKH36MNLHTEE, FIF.

¥ G 2-Frobenius B, % G = DEF. f5| M2 x(D) Ur(F)= (2.3}, x(E)= (5}, | F || (| E [—D.
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S F || 4. Wi x(F) =1{2}. 3 € (D). ® D, € Syl, (D). 5% D,E LI D, i Frobenius B . H
Z(D3y) char D;dDE, 13 Z(D)HADE. B8 G MRS 3 —FREMBT A 9, W [ Z(Dy) |=3,9. T, E
1 Z(Dy) ERILHEME R LE,. M D.E A 15 Broc, G A 15 Brac#e 78, FIE. Wik, G AEER
2-Frobenius #t.

HGHEMI 1IAHLIK G « 114 H f1G/K {2, 3) —#f, K/H ZAETHARE, H ZHEER, Hrp
2€x. HIG/K ||| Ou(K/H) | .

B, 5 € x(K/ H), Hax(K/ H) C {2, 3,5}, K/H 2 AEZHppE. & | H|>1, i | H |=
203U <n.h<m), Ht HRZ®EZE®, /50 H=P,P,, Hrh P, € Syl,(H), P, € Syl,(H), P.<G
(i=2,3), HP, #1, W Z(P)+#1, H Z(P,) char P,<G, % Z(P) <G (i =2,3). H 7,.(G) ={5, 6,
8. 9y A | Z(P) || 88 | Z(P) ] 9. BUP; € Syl.(G). W Py £ Z(P,) 1 Z(Py) L0 1 A 2 7
JUBY s 430754 10 Brocfl 15 Bhot, X5 7,.,.(G) ={5, 6, 8, 9} FJ&. WL P, =P, =1, ft H =1. #
C,~(K) <1, W G A 5 BN SH TR, FIE. I Co(K) =1, ##i K <G < Aut(K), n(K) ={2,

5). T K Wfiglz A A, 83 U, (2).

EHK=A W G/K |2, W |G [=60,120, FJ5. #K =U,(2), W K £ 12 2 T8, FI5. &
K/H=A,. WK=A,. |t |G/K || 4. WG =S,.PSO;(9).M,,.PTO; (9. HH PSO, (9) F PLO, (9
10 Brag e FRE, LI G = Ss My, 5 G =M, W6 & 7...(G), FIE. & Lk, G = S,.

EE3 WG EARR, & 1.,.(G)=r,.(S), MG =S

iE 1 Magma HEH 7,.(S; )—{6 7.8,9,10, 12}, W |G |=2" +3" «5+7(n =3, m =2). i
WRZHF BRI G B AER, H (G =2, 7,(G) ={2, 3,5}, 7, (G) ={7}). TRAWMTF Al
B -

# G H Frobeniusff, KG=HK. 3|1 2, n(K) =n,(G)={2, 3, 5}, n (H) =r,(G) ={7}. Nk,
| K |=2"+3"«5, | H|=7.d|HI|| (K, |—Da#¥&. Wi, G KR Frobenius .

# G N 2-Frobenius #f, % G=DEF. 15| 2 f15|# 3, =(D) U n(F) ={2, 3, 5}, n(E) ={7},
[FIUE =D, FR&IF||6.5€xD). R |E || (| D;|—1 AEFE. Bk, G A& 2-Frobenius
.

G HIEMI1IHIK G, i H MG/K J&{2, 3,5} ., K/H ZAesc i, H 2 mER, H
f2€x, HIG/K ||| OuK/H) | . %M 7€ x(K/ H)» Hr(K/H)<{2,3,5,7).

WIHI[=2 3 «5(<n,h<<m), H HE®EH, Ji& H=P,P,P;, X P, € SyL(H).
P, €Syl,(H), P; € Syl, (H). #R#& P, char HJG, 8 P.<G (i =2.3.5). % P, # 1, W Z(P,) # 1, H
Z(P,) char P, <G, 8 Z(P )G (i =2,3,5). B P, € Syl.(G), W P, f£ Z(P,),Z(Py) f1 Z(P;) k3t
HoE AT LG, NI G A 7 AT R sc ¥ 71, FIG. Bk, P, =P, =P; =1, \\ifi H =1. ik G
TG 7 WAEE S e TS Co (KD =1. )il K G <Aut(K).

WK7€r(K/H, K/ H) < {2,3,5,7), M5 4718 K [T TR —,

Ay Agy Ay, U;(3), U (3)s L(2), L,(8), Ly(4), S5(2)

K R T L, (2).L,(8) FU,(3) Z—, M Aut(K) J& 12 rag#e T8, Wi G WJG 12 By 54 7 2E
FIE. A A B 15 g8, FTLL K 22 Ag. 754, Lo (D), AU, (3),S6(2) 435 F 16,16,81,15 By
T TR, K ABERL, (4, AU,(3),S(2). KL K = A,, A, dG4S,. T A, K12 rc#e+#, r
PLG=S,.

EE4 WGRAMRMF. & 1.(G) =r,..(S), MG =S..

W Magma iR Al 7, (Sg) = {7 8,10, 12, 15, 16, 18}, W |G |= 2" « 3" « 5 7(n =4, m = 2).
AR R FREM B T G MERBIAZEE, H (G =2, n,(G) ={2, 3, 5},n,<G> (7). TRAWTA]
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# G N Frobenius 8, WG=HK. 5|1 2%, n(K)=r,(G)={2, 3,5}, n(H)=n,(G) ={T7}.
M, | K|=2"+3"«5, | H|=7.1ilEH 3G K Frobenius FFWIEE, i | H || (| K; |—1) Al B F 5.

% G N 2-Frobenius #, % G =DEF. 153 2, (D) U n(F) ={2, 3, 5}, n(E) ={7}. [al & 3
G H2-Frobenius BRI, | F || 6, TJE 5 € x(D). XK K D.E £LL D; H#%M Frobenius #, 7L
| E|| (I Ds =D, 8 | E =7, | D; |=5. FJ§. Hit G RiEH 2-Frobenius #f.

#GAEMINIIHIK LG , i1 H G/K J&{2, 3, 5} ., K/H RdELH AR, H 2"ER, H
2 €. HIG/K ||| Out(K/H) | . 5. 7€ n(K/H). fiMEM 3 1HE H =1, 3 H Co (K) # 1 4%
G FH T EBE ST, B Co (KD =1, #M K <G JAut(KD).

WR7€r(K/H)={2,3,5,7), K/HZIELHARE, | BATTH, K/ H>=A:,A:,A,,U;(3),
U,(3),L;(2),L,(8),L,(4),S;(2).

HK=A,, WA, dG<S,, HS, 15 Br 78, fG T 15 B FRE, FIE. A A 27 il Kac e 7 #F
M K2£A,. MK NL,(2).L,(8).U,(3) Z—f, GT15 Mt RaciFrE. ITUAK £ L,(2).L,(8).U;(3).
A U, (3) A 81 Brac#i 7/, il K £ U, (3). XH Se(2) A 32 ac#l FREM K £ S, (2). % K =
LD, BTG &H 15 Bracir8E, ML, (D) KA, HikG % d L, () # 3 Brfifry 5k PGL, (1),
A Magma 715 H PGL, () 15 21 Biot, FJE. &5 Lk, K = Ay, Ml A, <GSy 4G = S,.
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