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Wop RFERE (FHdp £3,7), T[] BT 2%p° M EEIMIE; 2 Sylow 2 - THRERJ T,
3 [2] EHHE T 2%p° MY BERIRIE. S [3) W T 2744(RP 23 - 73) MY BERI I, IR X ST [1]
5 [2] B 7R, ARSCKE A 216 (BP 23 - 3%) BYBERIRIA 4028, R e e i) A, A
SERLT 2°p3 BYBERI . AT R A R e

EIE 1.1 WGy 2%-33 B (BN 216 Br) B, 84 G HLF 177 MEAFER PSR, K

1) 24 Sylow THEABIEMIES, G 15 25 AMBIEAS R R 267,

2) 4 Sylow 2 - THIEME Sylow 3 - THAIERE, G 15H 14 MEILA FIF 2R,

3) ¥ Sylow 2 - THEAIEFAE Sylow 3 - THEIEMIS, G157 120 M A FA 2R

4) ¥4 Sylow FEEHAIEMES, G 166 18 MESLA R 257,

2 EIERYIEEA

PURNEBE G /& 216 Bir#E, P /& G #1—) Sylow 3 - T#f, Q & G H1— Sylow 2 - T-#¥,
BATH |G, |g] ARAAREE G LHITTER g W, H C, Xox n MESXE, H B, 2R p"
Byl SE a2 e, H ¢ Fom o ga, HAR UL BT 5 WOCHR [4). 3L [5) < €8 7.1.1, P LK
A5 M —:

P =Cy={(alla=3%);

Py = Cy x Cs = (a) x (b), For |a| = 32, b] = 3;

Py = By = (a) x (b) x (), HH |a] = [b] = |c| = 3;

P, = {a, b‘ la| = 3%, |b] =3, a® = a*);

Ps = (a, b, c| la| = |b] = |c| =3, c* =cb =¢, [a, b] =¢).
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Qr=Cs=(z|lz] =8);

Q2= Cy x Cy = () x (y), K |z] =4, |y| = 2;

Qs = Bs = (z) x (y) x (2), HH [z = [y| = [+ = %

Qi=Ds=(z, y|lz|=4, |y =2, 2¥=23);

Qs = Qs = (z, y||1:|=4, x?=y? a¥ =)

BT BEAE B, R TIFRAT 73 A LA 51 BERAUA.

3138 2.1 W% 216 FirfE G 1 Sylow %ﬁ%ﬁ%ﬁ%%ﬁ, W4 G A 25 NEAFRMIIZ
BOHMER: G=P,xQj, 4, j=1,2,---,5.

SIEE 2.2 40R 216 Br#E G 1) Sylow 2 - FH#EIEAH Sylow 3 - TH#AIEM, B4 G
B 14 N HEAFE PR B AT MG o a2 1 (2.1)-(2.14), Hd £ (2.1)-(2.7)
2| = |yl = |2] = 2, H (z,y,2) = Eg; MK (2.8)(2.14) H [z] = 4,2° = y*,2¥ = 27,
<:'E7y> = (Qs.

IE XE P AR UERTE Q b, BTUAT Cp(Q) # P, M 3| [Aut(Q)]. 1H |Aut(Q1)| = 4,
[Aut(Q2)| = 8, [Aut(Qs)] = 168, [Aut(Q4)| = 8, [Aut(Qs)| = 24, TELA Q = Q3 B
Q = Qs, Bl G 1 Sylow 2 - THEE 8 Brl&F S Hufe el 8 BrIU cHiE. 3L Aut(Qs) 5 Aut(Qs)
1) Sylow 3 - FREHASE 3 BMEHEE, BT Cp(Q) @& P II—A 9 BriE LT #F.

(i) %4 Q& 8 MW Hat (B Q = Q) i,

1) # P = P, WA Cp(Q) = (a®), Bk a 1EN GL(3,2) BM—In &, ERFRHIEZ T
N 2 el Fy B2 W0 A3 — 1, T G i 2

G = (x) x (((y) x (2)) ¥ (@), ]a] =27, y" = 2, 2" = yz. (2.1)

2) HP 2PN Cp(Q) &2 P M9 MIEMTE. WER Cp(Q) ZIEINEE, WAL
Cp(Q) = {(a), T/ G = (a) x (Q,b), T b1EN GL(3,2) BI—ANILE, ©HEIEZ A H g2
2 LI Fy B2 N — 1, il G HIR)i 2

G = (a) x {z) x (((y) x (2)) % (b)), |a] = 9, b = 3, = 2,2" = yz. (2.2)

ﬁuéﬁ Cp(Q) RHIZEAZHAE, WA P AME—1 9 Brol 5528 74 (o, b), Frilasdy
Cp(Q) = (a®, by, \ifi a 1EFIFE Q E52 Q —A> 3 Br BRI, B G = (b) x (Q, a), HHi&

=

E-H-

G = (b) x (x) x (({y) x (2)) @ (a)),la] = 9,[b] = 3,y" = 2,2 = yz. (2.3)

3) FH P =Py, Nl Cp(Q) %A P9 ML THE, AP Cp(Q) = (b, ), TR
G = (b, ¢) x (Q,a), a EFTE Q L& Q KI—A> 3 WrAFH, Hi G Mg

G = (b) x (e) x {x) x (({y) x (2)) x (a)),|a] = b] = |c| = 3,y" = 2,2 = yz. (2.4)

4) & P = Py, WEHN Cp(Q) 2 P 19 MriEM 78, ATLL Cp(Q) 2 NGB 254 #
HE 2R Cp(Q) RMEMAE, MAYB Cp(Q) = (a), T5& G = (a) x (Q,b), M bIFHAE Q L&
Q M—A 3 Mr BRI, i G It iE 2

= () x (((4) x {2} x (@) 0 (B)), lal = 9,]b] = 3,a" = ', = 2,2" = y2.  (25)
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ﬁuéﬁ Cp(Q) RWIEAZHHE, WEA P AME—1 9 )57 # (a® > it Ll 5
Cp(Q) = (a®, b) U\ﬁﬁaf’EFHEQLEQE’J A~ 3 B B A, IﬁﬁGE’J*’J

G = {z) x (({y) x (2)) x{a)) > (b)), |a| =9, |b] = 3,

a® =atyt =z2,2* =yz,bY =b° =b. (2.6)

5) #7 P = Ps, W Cp(Q) W& P (19 MWL HTBE, AWK Cp(Q) = (b, ), TRa
ERAE Q bt Q B—A 3 BrE [Ff, BRI G Bt &

G = () x ((({y) x (2)) % ((a) x () % (b)), |a] = |b] = [¢] = 3,

d=ac,d=c,yt =z22=yz, )’ =y =y,2" =2°= 2. (2.7)

(i) 24 Q & 8 MrIUCHEE (Bl Q = Qs5) I,
1) # PP, W Cp(Q) = (a®), 513 G BN F ik

G = ((x) » (y)) @ (a), |a] = 27,2 =y, y" = xy. (2.8)
2) & PP, Ul Cp(Q) 2 P19 M IEMFRE. IR Cp(Q) ZIEHRE, W G M2
G = (a) x (({z) > (y)) = (b)), la] = 9,[b] = 3,2" =y, = xy. (2.9)
ﬁDS'E Cp(Q) RWIEAZHAE, WME N P AME—H 9 #5352 T8 (a3, b), FTLAL A
Cp(Q) = (a®, b> }}\ﬁﬁa TERIE Q b2 Q B—A 3 Br A, BT G = (b) x (Q, a), Hiyi&

=)
e

G = (0) x (({z) % (y)) x (@), la] =9, [b] = 3, 2" = y,y" = zy. (2.10)

3) & P =Py, Nl Cp(Q) %AE P19 ISR TRE, AW Cp(Q) = (b, ), TH:
G = (b, ¢) x (Q,a), a EATE Q LJ& Q HWI—A 3 rAFM, R G MG 2

G = (B) x () x (({x) % () x (@), la] = o] = || = 3,2" = y,y* = ay. (2.11)

4) & P = Py, WEN Cp(Q) 2 P 19 MrEM 58, AL Cp(Q) VGBI S5 A #
BE WR Cp(Q) —AEHEE, WAYIB Cp(Q) = (a), TR G = (a) x (Q,b), T bAFHE Q L&
Q M—A 3 Mra A, Wi G I iE 2

G = ({a) x ((z) x (1)) x (b),lal =9, 0] = 3,2" = y," = wy,a” = a’. (2.12)

ﬁD% Cp(Q) EH AL HAE, MPH N P HME—H 9 Br 91585 78 (o® > frbhab F
Cp(Q) = (a®, ), Mﬁﬁaf’EﬁHEQLEQE’J*/\NAQW"J i G EI’J*’J

G = (({x) x (y)) x (a)) x (b),la| = 9,[b| =3, 2=y, y* =ay,a’ =a’, b" =0’ =b.
(2.13)
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5) 4 P = Ps, W Cp(Q) 72 P 119 MHISEZHTHE, AWTBECp(Q) = (b, o), TR a
TERE Q ER Q M—> 3 AR, NI G (g 2

G = (((z) » (y)) % ({a) x (€))) % (b), |a] = |b] = |¢] = 3,

=y y =xy,a’ =ac,b®* =b =b°=b,c" =¥ = =c. (2.14)

ZR BRI, ATEn G B 2.2 BT,

5138 2.3 Wik 216 Bir#f G 1 Sylow 2 - 78 Q AIEME Sylow 3 - F#f P 1IEM, T4 G
5E 120 NMEAFEM IR, HhY Sylow 3 - TREEZTEMEEN, G18H 7 N EA R,
X Sylow 3 - FHEARZ (3%, 3) BIHEERT, G 16 29 MEHAFRMFIZEEL 24 Sylow 3 - T2
27 MW M BERT, G IR 52 N EASFEMFIZEA, 2 Sylow 3 - FHER (32, 3) MERC#e it
i, G 1A 7T ANEARFM ISR 24 Sylow 3 - THRIEEON 3 AR HBERT, G 1A 25 AN E
BN

HUE BT SCHR [3] 251 B 2.4 - 2.8 It A5 k| B,

S 2.4 1) ik [3) 2 51HE 2.6 H (2.65) MUAERAA % A 7 1 Migid, EBGR .
WA Cq(a), Co(b), Colc) MPIATE, fH Cq(a) N Cq(b) = Co(b) N Cq(c) = Co(c) NCq(a), M
AYTBE Cla) = (x,2), Co(b) = (y,2) , Cqlc) = (zy, 2), T7 G A&

G = (((a) x (b) x {c)) x ((z) x (y))) x (2),
Hrp
la| = |b] = |c| =7,|z| = ly| = |2]| =2,a" = a,a¥ =a 0" =b" b =b,c" =cV =c L.

R Co(a), Cob), Cole) HMPIAELE, H Co(a) N Cu(b) # Cq(b) N Colc), WA ¥
C(a) 1 Ca(b) = {9}, Calb) N Cale) = (2}, F A Clb) = {9, 2). XAMIE Cala) = {z,3),
M Cq(e) N Cqla) = (x) B (xy). T2 Colc) = (z,2) B Co(c) = (zy,2). HEH 2 5 zy 1£
Co(a) THIMALZARFER, FrBAALIR Co(c) = (x, 2), NS G KIFiE

G = ((a) x (2)) x ((b) 2 (x)) x ({¢) 3 (y))-
Hrpr

lal = bl = |c| = 7, x| = |y| = || = 2,0* =a™", 0" =b7", &/ = .
BRI SC [3] 2 513 2.6 H R 243G 52 AN BN AR IR 2R 2.
2) SCHK [3] 2 BIEE 2.8 H (2.118) MIZKMA R, FA “M Cg(a) 5 Co(b) HH—Z 4 B
TEAR TR 53— A2 4 WSS FRERE 7 . SC [3] 2 513 2.8 FRiditls 1 G 1I—Fhiaid, AP

G = (({@) x (e)) % (b)) = ({x) < (y)),

y
|

b 3

la| = |b] = || = 7,a" = ac,” = ¢, |z = 4,|y| = 2,2¥ = 2°,

a®=ala' =y, b= =b"", " =c, ¢V =c.
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A, ST (3] 2513 2.8 H (i)
£ (2) BIZMET, Q/Cq(P) R
B — )i

2 (2) HEAA R, #iE (2.125) A (2.126) —ATELER, A
REA2 4 M EHEE, T y 72 Q LIPERTR T LM, T2 HAefs

G = ((({a) x () % (8)) x (x)) x (y),
Hrp

la| = |b| = |c| = 7,a" = ac,c’ = ¢, |z| =4,y =2,a" =b, b* =a™', " =c.

WO (3] 2513 2.8 R 25 AN HAER AL,

5138 2.5 W 216 Mir#F G 1 Sylow 3 - T#f P 5 Sylow 2 - 7#f Q #iA1EM, B4 G
16H 18 AN EANFER SRR EATRIE 732 2K (2.15) - (2.32), HA{ER (2.15) - (2.20) H
A |z = [yl = |2 = 2; 7£30 (2.22) - (2.32) WA |z] = |y = 2| = 2, 27 = 2, y* = ay; £
(2.15), (2.16), (2.19), (2.23) — (2.26), (2.30) A |a| = 9, |b| = 3; 7E3X (2.17), (2.18), (2.20),
(2.21), (2.27) - (2.29), (2.31), (2.32) HH |a| = |b| = |c| = 3.

ME H Sylow 2 O W[5, G 1) Sylow 3 - TR 4, T7& Ng(P) /& 54 B, M
M%% P 1E G 1HIZ Po A2 9 BrEE, B O5(G) #2& 9 BirfE. 3L G/Pg i Sylow 3 - THEAILL
#, BTl G/ Pg [FIRT —A> Sylow 3 - THEAIERLE 24 BY#E. {2 Sylow 3 - FREAIERLM 24
IR 3 FIORFEIFIIZEA: Ay x Oy, Qg x Cs = SL(2,3), Sy (WK [5] 2 EH 10.4.2, B
SCHR (7] 2 BB 1 SRR, T, AT DME T i i,

(i) % G/Pg = Ay x Co. X, GH—A 108 MY IEMFHE, i8N H, W H/Pg = Ay. 5 W,
H 1 Sylow 3 - FHEANIER, BT (8] 252 8 WA H [ Sylow 2 - THEIER, M43 O2(G)
& 4 N RIREAZ . SURAR G I Sylow 2 - THEAE 8 MrHI5EAC e, BN Es = () x (y) % (2).
AT 02(G) = (y) x (2), W [02(G), Pg] = 1, H G/Pg = 0:(G)P/Ps x (x)Ps/Ps. T
&G A 18 MIEM TR, Bl (2) x Pg, R G 1 Sylow 2 - T2 AIEMM, FrLl
1< [Px] < Pg.

1) B Px2P = {(a) i, WH1# [a,2] € Pg = (a®),H Aut(P) RE—"2 AWK, T
SR [a,2] = a=? ¢ Pg, #UXHE G ARFFLE.

2) M PP, I, W Pg BERTR 9 MMM (a), AR 9 IR HEE (o, ), HILT
G I N A IE

G = ({a) x () x (({y) x () % (0)),a" =a™",y" = 2,2" = yz, (2.15)
G = ((b) @ (2)) x (((y) x (2)) % (@)),b" =b"",y" = 2,2" = yz. (2.16)

3) H PPy ity M P REERN 9 MW SSHRE. AR Pe = (a,b), 18 Cp(x) KA N
9 53 2—, Kt G M FRRhigiE

G = (({a) x (b)) @ (z)) x (((y) x (2)) % (),
=a 10" =b"1 Y = 2,2 = yz, (2.17)

G = (a) x () 0 () x (({4) x {2)) % (D), b" = b,y = 2,2 =yz.  (2.18)
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4) [ P =Py I, AR Po 4 9 BHEHEE (o), LTS G HIUNTHyik:

G = (((a) x (y) x (2)) % (b)) x (z),a® = a™',b" =,
a=at ) =22 =yzyt =y, 2% = 2 (2.19)
WER Po 89 MM WIS L8 (a2, b), MNA G = (((y) x (2)) x ({(a) x (b)) x (z). H
la| =9, [b] =3, o] = |yl = 2] =2, " =a", y* =2, 2" =yz, )’ =y* =y, =" =2, T
NA o =a, b* =0t HHMEINA o = [a,b]" = [a,b"] = [a,b!] = b, ZREATTHEM].
O G R — g (2.19).
5) % PP f, W Po HAESR 9 WISt AP Pe = (a,¢), TR G KGN
N

G = ({a) x {e) x {y) x (2)) % ({b) x (2)), 0" = ac,c’ = ¢,

W=z =yza"=a " =c Ly =y, 2" =z (2.20)

(ii) W G/Pg = SL(2,3). Xi, G i Sylow 2 - THEFEIM T 8 B0 e $fE, ¥&A
Qs =z, y|lz| =4, 22 =y% 2v =2%). HN, Qs RAPIUERTE Pe b # Po ARG M
WNERFRE, WGB3 MIEM TR N, T/2& G/N #& Sylow TH B ANIEME 72 B,
HEC (9] 251 B 1 A1, G/N ¥ Sylow 2 - FHAZ VU TTER, itk P 2 G /N EM-T
B, T 9 BRI sc Hutte. Rt P ANRT 9IEIAEE P

1) 24 P =Py i, M Pg 252 9 M558t (a3, b). IXI o FERAE Qs B2 Qs 3 Bt
H R, T2 [0®, Qs] = 1, \ITi (a®) < Z(G), iXFE Py AR G INNIEMTHE, 75,

2) M PPy if, W Po RAEN 9 WIS Z#E, T2 G = SL(2,3) x Ey. {H P 255k
B, M SL(2,3) WA 3 Mol EIEM 78, BILXN G 2 AFEER.

3) M PP, W, Po A9 MHIEAHEE (a®,b), W a VEFTE Qs L2 Qs B3 A
M, T2 a3, Q5] = 1, T (a®) < Z(G), IXFE G/ (a®) BiZE— & AIEM Sylow FHEHT 72 By
. B9 2 51H 1 A G/{a®) 1 Sylow 2 - FREAZ VU CEEE, 75,

4) M PP, HT P 29 MWISELHEE. AWK Pe = (byo). X Pg & G )
WNIER TR, FTEL Qs 1£ Pe ERMER R AT 231 B QsPe W RA—4 9 Br 78,
HUEAMERH Qs Pe A 9 A Sylow 2 - 78, MIfil a IE#AL Qs, K (a,Qs) = SL(2,3),

HG = (a,Q5) x Po. 1 P = Ps 0[5, a fEHTE Po LIMHERER a = ((1) )

o (g _01>J”\Uy:xa= (1 _11>,ﬁﬁaa@m%_ma

G = (((b) x () x (2,9)) % (a), |2] = 4,27 = y*,2¥ = 2%, 2 =y,
y' =y, b =bc " =, b" = ¢!, " =b,bY =be, ¢ =be L. (2.21)

(iii ) & G/Pg = Sy. XWHIT Sy H—A 12 PriEM 71 Ag, FrLL G A —> 108 Bir
IEMTFREH 613 H/P; = Ay 50, H (1 Sylow 3 - THERIEM, B [8] 2 5/# 8 ff
M H 1 Sylow 2 - FREIEM, MR O2(G) & 4 MYISE#EE. B Ny(P) = P, T2
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02(G) N Ng(P) = 1, It G = 05(G) x Ng(P). LBk Ng(P) £&—A4 Sylow 2 - T-HEA
EFR 54 B BE, T G 1 Sylow 2 - TREFEM T 8 B —IiAk#E, FTLAnl i 02(G) = (z) x (y),
Ng(P) = (2) x P, J [z] = |y| = 2| = 2, 2* = 2, y* = wy.

1) {4 PP = (a) B, WH Pe = (a®), G HFIMERH

G = (({z) x (y)) (@) » (2),la| = 27,2" = y,y" = wy,a* =a"". (2.22)
2) H P =Py I, Po /&9 Brdl5Esc i, M G A7 PR ASFE i g

G = ((({z) x (y)) » (@) x (b)) @ (2), " =y, y" =wxy,a® =a"',0* =b"", (2.23)
G = ((({z) x (y)) » (a)) x (2)) x (b),2" =y,y" =wy,a* =a"". (2.24)

# Po 7& 9 radhie, W G A7 iRl AN R 1k ik

G = () x (4)) (@) % (2), @ = y,y" = ay,a* = a=L,b = b7, (2.25)
G = () x (1)) ) x (a)sat = y,y" = wy,b* = b, (2.26)

3) B P =Py I, Po HAER 9 WISl G A =R ARG
G = ((((z) x (y)) x (@) x ((b) x (€))) % (2),

X X
~ ~
=z =
~— ~—
X X
—~

I3

=y, Yt =zxy,a® =a b =b"t " =ct, (2.27)
= (((({z) x () @ (a)) x (b)) x (2)) x {c),
" =y, y =xy,a° =a b7 =b"", (2.28)

G = ((({z) x (y)) = (@) x () x ((b) x {c)),2" =y,y" =wy,a” =a"'. (2.29)

4) 2 P = Py}, 4 Po /2 9 BHEHEE (o), W G = (b,2,y, 2) x (a), T4 (b,x,y,2) = Sy.
X [a,0:(G)] = 1, b EHITE (a) LT (a) B—A 3 BrE K, IEZEEF] (o) BB FEEZ 6 B
TEIREE, M Sy AWTREA 3 ek 6 MG, i Po AR 9 BMEIEE. W Po 2 9 B y)5EAC
BBt (0, 0), W (a, z,y, z) TEFIAE Po LT Po B—A 6 MRS A FRRE. % W b = a3,
af = a ' BT = aPmb M b7 = b Kb =0 Hm(n—1)=0 (mod 3),n2 =1 (mod 3)
5m—-n—-1=1 (mod 3),n =1 (mod 3) FII AL, FrA m =0 (mod 3), n =1 (mod 3),
B 0* =b. M2, M P=P i, G AH—FHiE

G = (((x) x () % (a)) » ((b) x (2)),

=y, y =y, a® =a*, 2’ =z, =y, 0" =a L. (2.30)

5) 2 P = P I, Po KR 9 B WI5ESCHRE, ANTRN (a,c), W G = (b,z,y, 2) x (a,c),

To& (b, 2,y,2) 2 Sy. X Ng(P) = (2) x (a,b,¢), T Z(P) = {(c), Frbh ¢ = ¢ B¢t NJFEE|
[P, 02(G)] =1, a® = ac, W4 & = ¢ B, G KMi& 2

G = (((z) x (y) x (@) x {c)) x (b)) % (2),

=y, =2y, a® =ac,® =c,a* =a L, =b"1,F = (2.31)
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Yot = B, G MG

G = (({z) x (y) X (a) x (c)) » (b)) (),

=yt =2y, =ac,d =c,a* =a,b* =b"1, " =L (2.32)

gE LRI, ATANSIEE 2.5 T
BB 51 2 2.1-2.3 K53 2.5, AIAER 1.1 B0
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ON THE STRUCTURES OF FINITE GROUPS OF ORDER 216

CHEN Song-liang
(School of Mathematics and Computer Science, Guizhou Normal College, Guiyang 550018, C’hina)

Abstract: Let G be finite groups of order 216 (i.e., 2° - 3%). By means of local analysis
of finite groups, we study the isomorphic classifications of G and have showed that G has 177
nonisomorphic types and their structures are all laid out.

Keywords: finite group; isomorphic classification; structure of group
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