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S % GEAR p-B, |Gl =p™. AT 0<m<n, G p™ MFENANBEERN s, (G).
B EREFEEZEE X THEENHER p-# G, RE p>2 5,(G) Hp® RT#ELT
Ll4p l4p+p? R 1+p+2p? EWHEH. KX WEBHTHE, 40 T FEK T
Hy— BBk RO AR R oL By — S K

X4 KBFER WA p-AF X p B AR pB MK p#E

MSC(2000) ¥4 20D15

1 35l

WG IEHWR pBE, |G = p". XTF 0<m < n, G p™ BEFRANEIEH s,(G).
Kulakoff fiJ—AZMEER U BE: X TR p > 2, 5,,(G) =1 8 1+ p (mod p?). TEXES
RIGEHE T, 1930 4, #% PERBCr BRI FHA TAIR p-HENBYE, U5 p-#iF G 1T
BN 50,(G)(mod p?) MITTREIETE. AbATTAY 2L TSGR (2, 3], Fel B uEl TR
B 7 B

EE 1P &% G BAR p-BE, p> 2, |G =p 2 exp(G) =p @ WHR 20 +1 < m < n,
IES)

sm(G)=1, 1+p, 1+p+p*> 3 1 +p+2p* (mod p?).

B TR 1983 AEXTIRIAME DL, AR AAER Bss A X THAE R AR p-ff ¢, R
P> 2, sm(G)(mod p) HATHERIART 1, 14p, 14+p+p° B 1+p+2p* 55 4 FHIE. TRV
XAMERELESCHR (4], WAZSCH 211 SO <Rl 17, R fEil, DUT fiFR AR BOE AL

TEARE BERB I 2 5, AREEF XA R SCR AN 22, (HAS S A Gk [5,6). (H1S
FE A LA T 45

EH 200 % G AR p-BE p> 2, |Gl =p". & exp(G) =p, MXHHE 2<m<n—2,
A

$m(G) =14 p+2p? (mod p?).

S| &K K, 1N, SCFEY BB = 1 — G, T EFREE A, 2009, 39(3): 294-298
Zhang Q H, Qu H P. On Hua-Tuans conjecture. Sci China Ser A, 2009, 52(2): 389-393, DOI:
10.1007/s11425-009-0020-2z
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XU, XTI p BYRE, B AR AL Y.

A SRS B AR A TIFGY. B OCTESE 2 A DU B P 48 2T e FAR B U ST 1Y)
IETEER, HAERJF BB h U, fE—MREIE T, BRI,

WG AR p B, BATH ¢, (G) Fn G 1Y p™ BMERFREIDEL, Q(G) FoRFTA B
BORKT pm™ BITTRERFHE, U,.(G) £ G HETABW o MITEA I TFHE, e(G)
Fon G MFHEEL H« K 8 G INFRE H 5 K iy

HUEW T I RYZER, 7525 Rédei KT NALHR p-HERI02E (IRSSHR p-TERIRR O N A,
R e TR B

518 317 & p>2 BEE, G 2ARAH p- . N ¢ ZTIIERZ—

(1) WAFEI: My = (a,b | a?" = 07" =1,a> = a7 ), Hirfin > 2, m > 1;

(2) AEMAEIAEIE Mn,m1) = (a,b,c ‘ a?" =" =P =1,[a,b] = ¢ [c,a] = [¢,b] = 1),
Horb n,m JRAEEIEREAL

2 ERFERFELEIEmLE SRR A

H SR RBE A IE 4

FATEZERY G N p™ BEERT, s, 1(G) = % =1,14pak 1 +p+p?(mod p3). BEIEE:
TSRS, LR m <n — 2.

T 4 B> 2 ERE WA RS p-iEi B AE.

ER G = () x (a2) x - x (as), G] = p" HLe(G) = e, 31 oar) > ofaz) > -+ >
oas). FE M = (af) x (az) x --- x {as), K = {ag) x -~ x (as). HTYH M MEHRFERT, G~
TEIARERE, p? B WIAE S, BB WARRT, S LA MRS MO AREERAE.

W 1<m<n—2 THELHE m BARBIERITE . (G) HE.

T 1: m < e. W 5,,(G) = s, (M). XF |G| BEATIAGN AT 13458,

L 2:m > e.

WH NAET M PG p™ B, WAATE 2 € H\ M, {115 H = (z)(HN M). %
SEW ()N (HNM) = (2P). RZ, £ G\ M THER—ITE =, BN M PIR—aE 27 (1)
pmt B RE L AT LR A pm B FRE (o)L RS L5 L/ (a?) BYEPUZ——X
1, M M = (aP) x K, #17 L/(2P) < K. I LA sp—e(K) FIGE. B o A7 pn — pnt
FPIBGE, MOEAEEHRHE T, FATEE T (o — p")sm—c(K) DHE. TGFRATHCE —1>
p™ BYRE H W, L= H M ZF5ER, BT 7\ M P pm —pm=t AJCER, MM, « W
A pm —pmt AGL. L EAIR

5m(G) = 5m(M) = P 5o (K). 1)

Bm=n—20 s, o(M)=14+p L 1+p+p*(mod p?) H s, o (K) = 1(mod p). H
FX (1) A8 5,(G) =14 p+p? B 1+ p + 2p*(mod p?).

B < — 2 B, L (1) T 5,0(G) = s (M) (mod p). X |G| SEFFIHANITHE5E.

SIE 5 WG HUMER p I, p>2. % NG H [Nl =p. WXT 1<m<e(G), 1T
N {5 G 19 p™ B FRAON Lot

EBE ¥ (@) =N, (y) >N H o) =o(y) =p™. W N =(a?" ") =" ). AT
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p > 2, HOWAEFREEIEN] p-R. B HAETERE i 15 (ay))P" " =1, NIli 2 € (1)Qn_1(Q).
FREXMNFEENES N W G0 p™ BMEATR H, A H< §)Qn1(G). T ©)Qn_1(G)
FEA (p— 1)1 (G)] A p™ BT, NS N 1 G p™ MR TREECh
(P = D2m1(G)] _ [2m-1(G)]
pmt(p—1) pm-t
EE 6 Wop>2 R G NAEREEA pBf, |G| =p, 1 <m < n, W 5,(G) =
1, 14p % 1+ p+p*(mod p?), Frillih, G i LB AL
iERA TN 9 G, [N|=p. & G =G/N, & m > e(G), B 5,0(G) = 5,n_1(G), XF
G BTG AT 45
TR m<e(@), HFAME N 1 G 1 p* - FHEEIR LGB 5 a5
5lG) = 51(G) + () — 2L )
BT Q0 (G)|/|Qm-1(G)| < p?, 7-LA FIEIETTiE:
B 1 Q0 (G)]/[Qm-1(G)| = p.
H en(G) = 22l 1(@] g ¢ (G) = Lol Hi% (2) AT 5,,(G) =
sm-1(G). X} |G| ﬁﬁ)ﬂ%ﬂﬁ%’aénm
B 2 [Qn(G)]/|9m-1(G)| = p*.
BERT |9,,(G)] = p*™, T |Qum—1(G)| = p>™—2. I
en(G) — Q1 (@) _ [ (G)] = Q1 (G)] [ 1(G)]
" pmt pm —pl prt
Mom > 3 0, AL (2) I 5, (G) = sim-1(G)(mod p?), X |G| HATHIATIL518. Y
m—2ﬂu‘, 52(G) = 14 LRGN — 9 4 p sl 1+ p+p?, Y m =11, 51(G) =1+p, EH
EIE 7 W p > 2 JERE WA RMEE p- BRI L ARBUF AL
IERR i Cik (8, B 5.2) S B 2 vl KR G = N+« N x---x N« M, Hrip
N = Mgy, M= Mgy # |G| =p" K=0(G)/G HL=G/G W |L| =G =
LK =pn 2 X p? R PR AR LT, BB n > 5. R U1(G) = G, TIEMATE
fIARETE QU (G) TIFHE H, 37 ¢ <H. N THEE 1<m<n, A
$m(G) = s (U (G)) + sm-1(L) — spm—1(K). (3)
T 5,(G) HIMH.
Mm=n—-20, HF n=5 8 Q%G =G, M s,-2(21(Q)) = s,_3(K). HAZ (3)
W13 sp_2(G) = sp—s(L). i L NWIEICHRE, D15 s,_2(G) = 1+ p+ 2p?(mod p?).
M1<m<n—3 0, B L K ¥RHHIESSHHE, 58 sm_1(L) = sm—1(K)(mod p?).
FEHAZL (3) T 5,0 (G) = 5, ((G))(mod p?). HERE 2 J1HE5E.
EIE 8 W p>2 EEEL WA MRNASH: p FEH 2B
iER I 3 FEH 6, rTLMBIR G = My, ma), HABE n > m. & M = (aP) x
(b) x {(c), K = (b) x (c), 562 HER 4 Bk ik BRI,
eJa, TATL B — N EBRS AR BT .
Blo Wp>5 BEE G REATIESLRN p° Bl
G = {(a,b,c | a’ = =P = 1,[b,a] = ¢, [c,a] = bP, [c,b] = a?),
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M| s3(G) =1+ p+3p?, Il G AN RAEBUEAE.

IERR ESE d( ) =2, ®(G) = (aP, c,b?) A, G 1 p+ 1 DK FHEDIA:

= (b,2(G)) = (b,a”,c) = M@z1,1),
Hy = (a, ®(G)) = (a,b”,c) = M3 1 1),
Hio = (ab', ®(GQ)) = (ab’,aP,c,bP), 1<i<p—1.

T G R p® BT RN BT BN G B 2- ORTFRE, e R ik p+ 1
MK FREH AR TR FEEE p+ 1 MK TFHTEEWNAZEE R 0(G), T2
EATRK TR, Bk ©(G) 4b, RN, T oo AR 1+ p MK,
SRR 1+ p+ p? ICRTFRE. I, MR s3(G), HESRW H; AR ZIeE
BCAREIRT. AR, Hy = Hy JE IR, THEHER Hipo, 1 <i<p—1. 1 |G| =p° < p?,
MRYEE R [9, 111, Satz 10.2], G F=1ENAY. XHT exp(G) = p, TH& G J& p-38 e, Eﬂﬁij

(zy)P = aPy?, Vr,yeq.
FHEEE] G SRS, ISR TS, 2 i = £1 B, H = My, x C, J& =J0AMAY; 1
3 i? # 1(mod p) I, H = M@ s It Y.
X, A

(
)=

p+1
=Y ss(Hy) —p=2(1+p+p")+(p—1)(1+p) —p=1+p+3p"

=

F5E, AT Magma R THrAR) p° B (5 < p < 13), FH) THIARBIFA L
SCHORE. EAITAE “the SmallGroup database” w542

p =5 4,7, 11, 22, 23, 43, 44, 47, 49, 51, 55:

p=T: 4,11, 12, 13, 24, 25, 44, 45, 51, 56, 57, 58, 59:

p=11: 4, 11, 12, 13, 14, 15, 28, 29, 44, 45, 51, 56, 57, 58, 59; 60, 61:

p=13: 4, 11,12, 13, 14, 15, 16, 30, 31, 52, 53, 59, 64, 65, 66, 67, 68, 69, 70.
JEH, XTrA ERIEIEHRA s3(G) =1+p+ 3p2.

feJi, FATHE T A — D5 Y ) R

B 10 ERAAAE— D IEREE K, (X T p > k& ISAEEAIR p #F G FUEEM 4,
#A 5:(G) £ 1+ p+ kp? (mod p?)?

Hs AR B R B RATEA B, 5 RATHT A K0 HE. B A A
B, () BYEE DU YR T R E 6 By

27 3CHk
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