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WE: P20 ST IEZ AR As FIXTERHEE Ss. MEIW T 450 28 G B 60, W G=A; MR L &M
2 GMscHeFREM Y 2,3,4,5, B HIZ 15,10,5,65 A/ G 120, W G=S; WA &M 2 G 3c#H
FREMIBT N 2,3,4,5.6, HANE 51 25,10,35,6,10.
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As B R/INEAES S AR, SCFEmZlEARZ. SCRCL IEB T . iR G RAEn] oo hE. R4 G = As.
SCHRL2JIEB T . G=As MR E KM IE 7. (G) = {1, 2, 3, 5}, Hh 2. (G FRBEHICEMMES. CHkL3]
MG EIER T : G = A MRBERMRE n.(G) = {1, ps g r}s Hh pog.r HEAMFREE. SCHkL4]
WEHT . G=As FRELKMZE m(G) =5, (G = 211, Hrhm(G) FmEG hmRmbr, ¢(G) F£nff
G T ITCR M Z M. XIS UEM T2 4 G Wy RLR B 2528805 A MRIRE . G = A, SCBRL6GIEBH T2 60
B RE G = As MRRZESRMREG T A 46 AT AMFRE. SCTERL7 T UEM] T2 As AT RICBY R K (A ME—Z i),
Horp K (A 2R Ay EGE B oc R Er. SCERESTIEM T« W —A8E G BB M 60, 3 B L 7E G BT A
VNIRRT AR 2 o €2 T 7 N I S 1 T B S I N 11 e 7 N i S Sl e o 7 N S (= R
G=>=A..

X TS, MWz mWARL. CELOJIEM T G= S, MFEELEMEm(G) =6, ¢(G) =471, Hrp
m(G) KRG TR B, ¢(G) RonBE G T A TR Zf. SCERLL0J UEW] T« Ss n] LA g LB Fl 8 e
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WEB R3] Sylow & BEAN B 26 7R . 2 58 400 45 19 1E B .
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SIEE 11 WU BHEG M n TR, W G/Us FMT S, M—4FH, HbUs =N ,coU".

SIE 20 & pt REEBRG R K p . W,

(a) G 1Y Sylow p- FHEIGZBT N p° THE;

(b) # G 1Y Sylow p- FHEAE G HILsn, Fehlih, | Syl,(G) |=[ G: No(P) |, Hfi P € Syl, (G,

Syl, (G) #& G ¥ Sylow p- FRERIESR . p NEEG
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(o) | Syl,(G) |= 1(mod p).

Sl 3 % HJE 30 RE, W H o —EFERNMES . Hs char T char H, Hrp Hy =[5, T= |15 [.

iE SR H /Y Sylow 5- FREANIEF, WH | H|=30=2X3X5 M Sylow E#H, H Sylow 5-
FHEA 6 4, HEM L 5 T 24 4, X S 3H Sylow 3- FREME HA 14, B Sylow 3- F8#f H, IE#. It
Wil H 19 Sylow 5- F#f H; FL8/EH T Sylow 3- ##f H, b, 1 N/C @8, H, .04k Hy o AT
H,H, =H, X H;, # HZ&/V4 84~ 15 frJt, A 24+3+8> 30, FIET | H |= 30. Mifi H [ Sylow 5-
FHEIERL, B H; char H. Kk H/Hs /& 6 BB, FTLL H/Hs BHRAEW 3 B FRE, T H B HREER) 15 Br 7
T, B Hs char T. Bl SR8 53 00 4% 3B M R0 51 31 3 Jlior.

SIIE 4 A AR N H FREIB 058 2.3.4.5, H 2By FREA 154, S FREA 104, A TREA
54 5 B FHEA 6 4.

iE WA A B2 Broc#RIE AN (ab) (ed) » i As B 2 B LB 51/8 = 15, BEI As f Sylow 2- TR
MIAKCH 5. BV A (19 4 By FREMA SO 5. LR A Sylow 2- FREMISCRET- LAY, T Al A3 2] A 1 2
By FHER S50 15,

B As B 3 B JCE N B R (5 X 4 X 3)/3 = 20, LA A; 19 3 By FRER A ECR 20/2 = 10.

KR As 195 BY oo N80k 51/5 = 24, FrbL As 195 By FREAECh 24/4 = 6.

518 51 S, AR L FRERI 4 9k 2.3,4.5,6, H 2 I FREIADECH 25, 3 Y FREMIANECH
10, 4 BrFHEBNECH 35, 5 B FHREAIANECH 6. 6 Br FHERIS B0 10.

EE1 WGREAMRE. |G|=60, M G=A, MREFRMZGH 3.4,5 Brsc#ie 7 BEAE05 02 10,
5,6.

iE EME RS 4 RIS R RS

LG AHFRZERN

S={N,, N,, N,, N,, N;}
Hh G4 By T2 G Sylow FRE, BAECRS, Irim gl 2 0] | No(NyD) |=12. ZEGHEN(ND
M ZE R4 L B R R o0 HILFRRHE A Ker o, WH TSI 1 0715 G/Ker 6 WM TF S, 078, H
Ker o = (V,e6No (N

W | Ker o || 12 FEA Ker o (95058
#r 3 ‘ | Kero |, Ml Ker 6IGHBG WA 3B FHETE T Kero, H | Ker o | ‘ 12, Nt Ker ¢ A

WA 10 4> 3 BY FRE. FIE. MIiA (3. | Kero ) =1, Bl | Kero || 4.

| Kero | =4, Wi KerodG H G 4 B FH#EH4 Sylow FHEH, G4 FIREAHRA 14, FIE.

# | Kero|=2. WH | Kers|=2, FFLL | G/Kero | = 30, Mt Ker 6 << Z(G), H Z(G) G WY
iy, H G/Ker o HIEHLA 5 B F#E K/Ker 6, AL K & 10 By s e, Wi K = K; X K,, Hf K, €
Syl, (K>, K; € Syl (K). K}y | K [= 10, fifLL K ) Sylow 5- FffM—, BIH K; char K. XK K<G,
JiFLh Ks char KLG, B K; 4G, NI G (9 5 By FREME— . A,

# | Kero|=1, WGBTS, TR WRGEWHHERAR, MBRAEGC=A;. RGEHA
B, WG A E RS Sk G E BRSO FRE. iIcA H. R | G: H =2, Tl H 4G.
M 5|3 3 145 H; char H, it Ll H; char HJG, MIiA H; <G. H2h G 1 5 Br F#F )2 Sylow F#, Frll H;
Hh G ME—1) 5 B TRE. TE.

Zi ik, G = As.

HE R 1 AR AL, RS 23— 2 B 34 F HEXT S5 IR R 7 A, DT AT 45 3 LUR MR

i1 WGEAME, |G=60, M G=A; WAREFMNZE G TR N 2.3,4,5, B
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A2 15,10,5,6.

NHEER] S n] LA B RTAS [ B A 52 A ROE— PR E

EE2 WGRAMRR, | G=120, W G=S; WREFME G LB TRMN N 2,3,4.5.6, HA
B4 2 25,10,35,6, 10,

E MRS S RIATAR R FIEFE k.

LGS BTN

S={M .M. M. M, .M. M,)
KR GRS BrF#F 2 G Sylow FREEAECH 6, Fr L5138 2 Al45 | No (M) | = 20. HJE GTE N (M)
M ZERG AR I B RoR oo HILERIRIEZ N Ker o, WG 1 A[15 G/Ker ¢ AT S FH#, H
Ker = ,ecNg (M,)#

AT | Ker z || 20. FRix} Ker « (9B 405806 -

%5 || Ker o | W Ker eG4 G BFTA 5 Br TREAH S F Ker ¢ d1. {1 | Ker ¢ || 20, I Ker ¢ o

RATHEAT 64> 5 B TBE, FJE. M5, | Kere ) =1, B | Ker ¢ || 4.

# | Kero|=2.4. 3 | Kerr|=20f, Ker e = C, 2B EHE : 4 | Ker ¢ | = 4 i, Ker 2= C, (4 By
TEREE) . 8 Ker ¢ 2= C, X Co (4 Brsgfiedif). AL L 3 A4 5\ Aut(Ker o |, AW Ker 4G, L)
No(Ker o) = G. 3l N/CEEG/Co(Ker o [AH T Aut(Ker o) 78, 15 || Co(Ker ) [+ AT G

(1) 5 BrocHR-F- JLHAE I AE Ker ¢ [y # G A 10 Broc, FrLL G W 10 Brsc e+ 4F, T A,

| Kerco|=1, W GFRWETS MFR. AUHGERS KR, WG<S H |G |=120. WRGH
A ICERAR M E, B G<A,. BN G<A;, FrLAAIE & A 76 G B ARG FRYE LR ¢ W53 1 Af
13 Ag/Ker ¢ 52 S, BYFHF, M Ker ¢ NATREZ A, X FHA PAHEM TR Ker ¢, X5 A 20T
JE. R G RA M ERLS . BQREMG PITA M E AR, I | Q =60, G/Q=C,. TiE
Q= A;. QWA 10K, WM QA 10 Frag#e v, FJE. FrllQrhJL 10 Biroo, [AHE QI 15 Firot.
J S A 6 By ol R AT E AR, BTLL QI 6 Broc. T QHIt R MM 2 R A I wF. B | Syl (G) | =6,
| Syl; (G) | =10, A | Sy, (Q) [=6., | Sy, (Q) [= 10, FFLL Q™ L FrotAH 14, e 5- oA 24 4, dE
i 3- I 20 A, NI Q HEARERAL 2- Ju A 15 A Xy

Q=60=2"X3X5

JRLA | SyL(Q) [= 5, BIK QB 5 Brac4eFHE R 6 4>, 3 Braciie 4 10 4>, 4 Brac e FHE8 54>, AT
A AR Q= A;. HH QIG, kG = Ns(Q). R Q= A;, Ll Aut(Q) = S;, MTfif N/C & #H15
G/Co(Q) [T Ss T8, W Co(Q G, QLG, Firld Co(Q) N QAQ. X Q MHHE, Lk Co(Q) N
RQ=QHCi(Q NQ=1. H#CQ NQR=Q, MQ<Cs(Q), NIl Q2ZHTHE, 5Q=A; 7)., L
CQNQ=1. "WHC(Q +Q<G, | G|=120, | Q|=60, FFLh | Co(Q |=1.2. X% | C;(Q) | =1 K,
GRS, WFH. WHhHIGI=120, [ S; [=120, JTLAG=S;. 4 | Co(Q) [= 2, W G A 10 Broc, A
MA 10 Brac#evH#, TIE.

Zi LR, G= S;.
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Characterizing As and Ss by the
Numbers of Its Abelian Subgroups

QIAN Yan, CHEN Gui-yun

School of Mathematics and Statistics, Southwest University . Chongqing 400715, China

Abstract: It is proved that A; and S; can be uniquely determined by its order and the numbers of its abelian
subgroups of different orders by elementary approaches. The conclusions are as following: If the order of
group G is 60, then G=A; if and only if the orders of the abelian subgroups of G are 2,3,4,5 and the num-
bers of them are 15,10,5,6 respectively; If the order of group G is 120, then G=S; if and only if the or-
ders of the abelian subgroups of G are 2,3,4,5,6, and the numbers of them are 25, 10, 35, 6, 10
respectively.

Key words: the order of group; abelian subgroup; the structure of group
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