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1 5] 8
2 GR—IAERE, r(G) Fm G FAREI TR RATEMEAES i
BB r(G) < 1 UARREE G .

r(G

(1) 7(G) = 0 <=G HIEF HE.

(2) r(G) = 1 <G NPEHEE, TRIEHEE A TR =R 1

I)G=2Z,x Z,

(In) G K 8 Br @Eéﬁﬁ? Qs ;

(IIT) G = (a,b), HEFRRK:

a? =1, 9" =1, b=tab=a", H r # 1(mod p), 9 = 1(mod p). HH, p,q¢ HEFEH,
m,r NIEEEEL.

AT r(G) =2 BIRFREE, S8 e 2.

TEEE AARE G WARER AR (G) =2,

(1) 24 G K p- BERF (p ARED, G A TBRFEL L —:

D). GH (02 p) BIACHEE, G =(a,b) BEXSR: o =P =1, [a,b] = 1;

ii). p#£2, G={(a,b) BENKZR: ab’ =P = 1, b=tab = a'tP.

(ID) 4 G NERFRFNHE, G A TRLEMERZ —:

). G2 Z, X Z, x Zy , p,q HEFRE

ii). G=QsxZ,, p NEARE

i) =G = (a,b| a®” =b7" =1, b~lab=a"), H r # 1(mod p?), r? = 1(mod p?), p,q K
HRZRE, Hop>q mr HEEE

iv), G2 HxZ, Hh, H=(a,bla? =0b" =1, b=tab = a'), H t # 1(mod p), t7 =
L(mod p). p.g.r HEREEL m.t WER

V). G=[Z2]Z,, 22,2, = Z2, p,qa WEHREE, Hap+1, afp—1;

vi). G = [Qs]Z3, [Qs, Z3] = Qs;
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vil) G2 G = (a,b| a? =b9""" =1, blab = a"), H 77 # 1(mod p), r? = 1(mod p), p,q
NEFRE, m,r AIEREL

2 MmESIHE

G138 2.1 AEEWRH 2 MR TR p—HE.

JEBR  SERE.

wop—BE G AR IMRTHRE M, Mo, |G M [=p,i=12 W |[G|=p]| M |
My UM, <G, Ve e G\ M1 UM, H (z) = G, XH: G RE—MKTFHE, TIE.

5138 2.2 7 |G| =p" (p HEE), G F p" ' MIEHRTEE (o), W G HE FiR-Lhie:

D) p" BMESHE: G=(a), @ =1, n>1;

1) (pn—',p) BISSHEE: G =(a,b), a?" =P =1, [a,b]=1, n>2;

(II) p#2, n>3, G=(a,b), HELRKR:

n—1 _ n—2
a?’ =1, =1, b ltab=a'"P"

(IV) T"XIUTEEEE: p=2, n >3, G = (a,b), HEXRR:
2" = 1, b2 = a2n72, b lab=a"1;
(V) :Eﬁiﬁ b= 2; n 2> 37 G = <CL, b>a ﬁ%%%%’i

a,2n71 = 1, b2 = 17 bilab = aril;

(VI)p=2, n >4, G = (a,b), HEILKZR:

n—1 n—2
a® =1,0%=1, b lab=a't?" 7,

(VII) p=2, n >4, G = (a,b), HEXKZR:

n—1 n—2
a? =1, =1 btab=a"1? .

3152 2.3 EMEFF TR (C) < 2 WHIEE G T,

B % r(G) < 2, B G TR BOTE 1(G) = 2. 1 1(G) = 2, % G MR TR
5, fizih G WHTREES, 8] 1(G) < 1, P& # G HESH— Mk TREFES L
TRFFBCK TREBIEIE. #AIRE G IOIE SO TREANE G ftsE, W G WIRFFRE, 8. &
G FESH—BK TR M GEFF. 3 MG, W G/M WRHHRE, TH& G/M, M HIHE, B
G A # M AG, W Mg = M < M, g€ G. I Mo # 1, Ul G/Mc (i RETRALE, 5
r(G/Mg) < 2, MBUNRIZBIER), G/Mc TR, T Mo 083F, #eih G I BT Mo = 1
RATTIE M 2k G § Hall TR B, vp || M |, M, € Syl, (M), 3P € Syl,(G), 75 M, < P.
) M, <P J Np(Myp) > My, , Tl Np(Mp) < Na(Mp) = M, 1% Np(Mp) € Syl,(M), T,
HEE M, = P, Il M % G i#) Hall TR iKPE, i M BIBKHER No(M,) = M = Ca(My), i
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Burnside 2P [1, p74, B8 5.4], 15 G H p—"F%, Bl G=[H|M, , H [H,M,| = H, H J1IE#H
p—#b, T H REABLNIERR, Frll H vfg. X G/H = M, vfg, #EH G wTf#.

3 ERFEIEHVUEA

EIR 3.1 AHAR p—FF G (p AREY WAEHFRELHRNE »(G) = 2, W G A TRH
FiE Lz —:

D). GH (p?.p) BAHEE, G =(a,b) BENLER: o =0 =1, [a,b] = 1;

ii). p#£2, G={a,b) BEXFRZR: a?’ = =1, b~lab = a'*P.

W & G R p—#E, r(G) =2. BT p—RERRRTFRESIEM, AR TR
WALRER, i G PAREF R FRERAE —1, & G AR TR, W G AP IR
KTEE, (Hi5IH 2.1 &1, WHBR AR, Xk G BOFRAMEFMATEE. & My, M,
H G HHEBPAMERRTRE, HOh pn ', WE MiN M. = Z(G), 18 | Z2(G) |= p" 2,
| G/Z(G) |=p*, H G/Z(G) A (p,p) BIZcHeHE. HEL o(G) < 2. M5 2.2 Yo T AATEFMR
KRTFERAR p—8E, B Lot WE r(G) =2 AR p—#F G HAETET|HE 2.2 FHUS.

FIPE 2.2 HrEg2RA (1) &R, AFFE&MF. Tl (2, pl4s, @8 5.7] FZEA (IV), (V),
(VID) 2 2" Brigc k3 2-7E, B o(G) =n— 1, HCA n—1 <2, HAE n = 3. # (VII) RFFEH
fF, BE2R (VID) BIRpEOR 0 > 4. 2 n =3 K, K8 (IV) o G AVTTEEE Qs, (H Qs HWTEH
B, 7(G) =1, AFFE&ME. Y n=31, KB (V) Pl G A KR Ds, H Ds BIRKFHE
A=A, HERA-MEMEKRTRE, & r(G) = 3, INRFFE &M

AL (I0), (1) F1 (VI) o G 36 (p" 2, p) BISCHMRF8E, B r(G) =2, FFn-2=1,
WMon =3 XEEWHE r(G) =2 By p—HF G (p ARED) HAER:

(1) (%,p) BEHBE: G =(a,b), o =0 =1, [a,]=1;

(2) p#2, G=(a,b), HEENRFR: o =1, =1, b~lab=altP .

kz, L (1), (2) B p- # G faWHE r(G) =2. -

EIE 3.2 AHAMAE G WARTERFRELIEERN L r(G) = 2, H G REREENHE, WG K
TREMERZ —:

0). G=Z, X Zy x Zy , p,q HEHFZEE

). G Qsx 2, p HEEM,

i) GG = (a,b|a?” =b4" =1, b=lab=a"), H r # 1(mod p?), r? = 1(mod p?) , p,q
HEFRER, H p>q mor HIEBEG

iv). G2 HxZ,, HF, H=(a,bla? =b7" =1, b='ab=a'). t # 1(mod p), t9 = 1(mod p),
P, HEFEREL

V). G=[Z2Z,, [Z2,Z) = Z2, p,g HERER, Haq|p+1 qtp—1;

vi). G 2 [Qs]Z3, [Qs, Z3] = Qs;

vii). G =2 G = (a,b] a? = A
HEFRRE, m,r HIEERL

W 1 r(G) =241, G WAREMCRFREEILE, ¢ 20RO TRE, HE
TEIR R FHE 5 NG FRRE.

MFIE 2.3 M, G WL G DA — P IERRK TR

=1, blab=a"), H r? # 1(mod p), r¢ = 1(mod p), p,q
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L G H—MEFRKTFHE M ZIEHH.

WM = (a), | M|=m W G/M=Z, p NEH. MWt G ETREAEE, A m NIEHREE M =
(a) B p MEAFEY 5K, FFE—D p—JC b 15 G = M(b), b* € M. & |M| = p}'ph*---pl=,
P HARFMES, i=1,...,s. U M [ Sylow 3@

M = {(a1) x -+ x (as), o(a;) =pi', HE (a;) <G, i=1,...,s.

HH L R [a,b] =1, i = 1,...,s. U G &&He, G A[ERL Sylow FREAEF.
WE, (pp) =1, i=1,--,s, W G HEAREE, FET r(G) = 2. BARYE p = p1, W
G = (a1,b) x -+ x (a;) x -+ x {as), H 7(G) =2 H, H :=(a1,b) K G WAAEHLHMKT
B, HoAWIEEREE, BIPIEREEEE, H = (a1,b) = Z, x Z,, XBE, G = Z, x Z, x Zp,. 135
2= ).

W2 BAEF—A 0, i e {1,..., s}, {18 [a:,b] # 1, PYiRE [a1,b] # 1, 1B H := (a1,b)
EscHe,  [ai,b] =1, i >2, H (a;, b) ATEHEE.

WRp=p1, W H R Qs, XBF, G =Qsx Z,y, ¢ HAEE. H[EILR i)

WR (pp) =1,i=1,...,s, W&H H = (a1,b), (a1) <G, (b) AG, H o(a1) = py*, o(b) =
¢" =1, m > 1 HOREAE p- FEE, A g <py, WO AER (@) 89— EFEMBTE (@) HILAZ)
B % B= (" )< H M| B|=pg”, B3, Hr(B) =1 #n>2 0l B<H, %
|H:B|=p1, H BA GWWKFE, HiEG=H, |G |=piq", BENLKR:

G = (a1,b | aﬁﬁ =b9" =1, b=layb = a}, v # 1(mod p?), 74 = 1(mod p?)), p1,¢ NHFE
¥, om,r HIEEERL BRI ).

Fn=1MB=H<G#HG=HxZ,,, X8, H=(a1,b|a}* =b7" =1, b~'a;b = a}),
t # 1(mod p1), t7 = 1(mod p1), p1,p2, ¢ NEFREL, m,t HIEREE. [IHR iv).

IL G BB TR IEAA, AR TR RIER.

X G RE—DEEHRRRTFRE N, N EFH N INTEREE. IR R 45 K
e =B

i). N2 Z,x 2, i,

GAEp- 8, ®ITE N<G HG=NZ, ¢ ARFET p MR 2,2 G/N =G/Ca(N)
FIFT Aut(N) = Aut(Zy) B—DFEE, T | Aut(Z)) [= (0° - 1) —p) BE] ¢|(p - 1)(p + 1).
W qlp— 1, W N GE—NIEMT G B p MFEE 18K N1 XFEN =Ny x Np, Ny 2 p By
G AT Bi=Ni1Z, 5 By =NoZy Ky G W 2 NEFRE EH G RAEHFEFREE—
A, W By, By BHEH, #15 Z, < Ca(N), H G = N x Zg, \ii G FHEEHFRKFEE B, F
JE. W qlp+1 Hqtp— 1. BRILL v).

ii). N = Qs B,

G~ QsZq, ¢ HFHEE, Qs G MR G = Qs x Zg, W G HE 4q W IERIEF A TR,
FIE. WG =[Qs]Z, H [Qs, Zg) = Qs, X Zy T Aut(Qs) BITEE, T Aut(Qs) = Sy Bl
24, 1 ¢ = 3 Bl G = [Qs]Z3. TRENZER vi).

i), N2 X = (a,b),X HEXER: a? =1, 07" =1, b rab=a", H r # 1(mod p), r? =
L(mod p). HHt, p,q HEFEE, m,r HIEEE

FA N HH p BHEMTFH A= (a), AcharN <G, N A<JG, 71§ Ca(A) <G, 3t A A
N-C 8, 1% G/Cq(A) FMT Aut A = Z,_ W—NFBE B N JESH, FH Ca(Ad) #G,
# | G/Ca(A) | BLE 2 MARRMER, WMLBERE s(# q), s| | G/Ca(A) |, Bl—4 s- TC
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c#1, c€ GIH c ¢ Co(A), BEI (a,c) Asci, HAE N 41, FFET r(G) =2. # G/Ca(A)
R—MEF ¢ B

H r(G) =2 A% Cq(A) FIEFF, BN, Co(A) 5 N 3H4i, FET N L Co(A).

EHh G/Ca(A) B—ME ¢ B, W5 p— 1, BRI, TEFMRKTFREEAIER, M Ca(4)
TEH HIERL, # Ca(A) REWK, 8H | G/Ca(A) |= ', t > 2. B [b%,a] = 1, M b7 € Ca(A),
i o(b?) = ¢ 1, & ¢™ 71 | Ca(A) |, 1% | G | RAEN pe™ ™, H | G/Ca(A) |= ¢*

[k G/Ca(A) £ ¢ BIEFFEE, 4 G/Ca(A) = (yCa(A)) My~ € Ca(A). B A = (a) = (x)
Hp NIERTFEE. (2)<G, Fy oy = 2%, w HIEEE. FH [y, 2] =1, Fiel w? = 1(mod p),
X y? & Ce(A), LA w! # 1(mod p). # G HU T & XKR:

G=(z,yla? =1=y""", ylay =%, w’ =1(mod p), w! % 1(mod p)), p,q NEFE
B, m,w FIEREE. BRI vi). O

TEFBIEA HEE 3.1 EE 3.2 315
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Finite Groups with the Number of Conjugate Classes of Non-Cyclic
Subgroups Less Than or Equal to 2

LI Shi-rong, ZHAO Xu-bo
(Department of Mathatics, Guangxi University, Guangxi 530004, China )

Abstract: This paper discusses the finite groups with the number of conjugate classes of acyclic subgoups
less than or equal to 2, and gives the complete classification of the groups.

Key words: finite group; cyclic subgroup; structure of group.



