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BE: R TIEERAERRTHAR p° B FROAR p- B EREE, TemkT
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ACHIERA T AR AESCH p - B G-

PEIR Ts: M FHEW o,y € G, RE [z,y] # 1, LA [(2,9)] =p°.

NTFERIL, XEERRERR N T5 - B ASCHEAMBERMAT5 HoCH (2. 55, BATH
Cp s n MIEFREE, CF R m A n MIEFEEAER, X1 p° BraEscist, p WAL
HATH Mys M Ny 73 HIFR VAR HERMAEMAGIFRIEE. B G TR A S B iy
O, HG=ABH[A B =1, l AxBFmR. A" Fjm HMEF A O]

2 FEFNA

TEATTH, FATRS ) — 20 T 2 AR 5 2.

AIRAESCH p - B G FRAEEFIR p - B, WR G' = Z(G) = 2(G) =p.

SOk 3] BN B 418 BHHER, A

EHE 2.1

(1) EFRp-BE G2 r > 14 p® BB RO, B p HATEL & expG =,
MG =N & expG=p* MG=MaxNGV Fp=2MexpG=4HG=0qQ &
G=DgxQV ™Y,

(2) Qs *Qs = Dgx* Ds.

513 228 %GR p- B, HA |G =p H G/G' B¥FELHN, W G=ExA Hi
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Rl 3.1 WG ET:-HE W GHFEL(G) <3 FHp#3, M c(G)=2.

W MEER a,be G, 4 [a,0] # 1, W [a,0,0] = 1. BH [(z,y)] <p* B GHRE2- B
B IR 2%, HISCHR (2, 111, Statz 6.5], 25 B #E . |

SE32 BGRT-B

(1) expG <p?,

(2) MMEEHW a € G, HF o(a) =p%, M (a) < G. ¥HIH, of € Z(G),

(3) & ola)=p* Had Z(G), M Cs({a)) & G MHKTHE

ik

(1) BHA G 2RIy, WA —DAE Z(G) HiY G EREBTT a. G0, 5 a € Z(G),
W—AHEH L RIT b, M ab ¢ Z(G) H ab HEEmbr. 2 b e G2 [a,b] # 1. ¥ o(a) > p*.
M [(a,b)| > p*. FJ&,

(2) MMEBH be G, & [a,b] =1, W b IEHAL a. #F [a,b] # 1, BH (a,b) & p* BIIER
Rt b WIERAL o B (a) <G,

(3) W N/C-%EH, Nc((a))/Ca((a) =G/Cq((a)) S Aut({a)) M p t5HEER [Aut((a))| =
plp—1). e H L. |

WIE, HATTAK T - F UTHKR expG =p 5 exp G = p* BFHEIITR.

T 3.3 KexpG=p. M G Ts-EYHMNYTHZ—

(1) p=3H G) <3,

(2) p>3H c(G)=2.

W AHp=2MexpG=2FR&EF GRLH|AN. T/E. Bp>2 M@ 31,55 GRET
- B, (1) BE(2) ML IRz, A (1) BR(2) BGL, BATRFEN] G & Ts - .

HE 1 BabeG e [ab]#1. 2 H=(ab). FNexpG=p, M| G RZIENH. H3C
Wk [2, 111, Statz 10.3b] %1, H' ZEHA. XREE [H'| =3, B [H| = 3% BIEHreREGR.

W2 BEHc(G) =2 HepG=p, G2 B, I

I HAIRIE exp G = p?.

I3 3.4 p-H G2 Ts-FLHMNY GxC) 2 Ts - 7

W HFEFRME 2 H=GxCp. M H PMEEFHAELHRTTEAIER: 2 =ac,y =
bea, HArabe G, ei,c0eCp BH cr,e0 € Z(H), K [a,b] # 1 H [(a,b)] < p*, A H
[(z,9)] < p*. I

MG, BIMTATRERAVELRER T T - B, XFER Tz - BERCAEEARR T
R
RFERR, BAOTFETIAN— S & A BB expA>2. B ata—a ' Vae
AJE AWEFM. WEER Ax (o) FABREE A B L mAREE.

EH 3.5 WexpG=p> W GETs-FYHNY THZ AL

(1) p=2GREACi(s>1) W) X _MHWHRE, SRk p- B E, 5 £+ Cy,

(2) p>3: GREIEEH ¥ WERKp- B E, 5 E«Cp.

UE & p =2 REFEAME LS

(i) * G WEERADIESLHRIT o,y #E (2,y) = Ds.

mEi%, B G BHTFEE (a,b|a* =02 =1,a* =a™ ') = Dg. HHME 3.2(2) 1, Cgla) &
G WK TFHE, BT G = Ca(a) x (b).

HERNEE: Cola) KHH exp Z(G) =2.
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B expZ(G) = 2 AxcHe. WEHTHE (c,d) = Ds H o(c) = 4,0(d) = 2. HILATH
o(ad) =4 H [ad,c] # 1. Bk Ds RAE—1 4 r-F#E, 8 (ad,c) 2 Ds. FJG.

WexpZ(G)>2. % ge Z(G) H o(g) =4. W [a,gb] # 1, HT (a,gb) = Ds. {H (a, gb) B
41 MFEEAR—. T,

HK, HH Cq(a) ZMH expG = 22, AT Cala) = H x K, it H = (a1) x (az) x

X {ag), K = {c1) X (c2) x -+ x (cr), o(a;) =4, o(cj) =2, i>1, j >0. AW F: ML
B c; WA b,c]=1. EM, (bc;) 2 Ds. % c; =hb N o(h) =4 H [hb =h? H—F
M, 1=[cj,a]=I[hb,a] =[h,a]’[b,a] B&&HE [h,a] # 1. BILFTF (h,a) 2 Ds. FJE. TJ&
K<Z(G) HG=(Hx () x K. FREAREZ G ZEEAR, M K=1HG=Hx ().

ZE v H LER. i he HHoh) =4 WA expZ(G) =2, h¢ Z(G) H h* # h.
M (hy <G Ho(b) =2, FAi1A hb =n~'. AWEHS G REA¥ H 0 X _H#RE.

Rz, LRFREREE Ts- B HEE, S 2yeGHry #1 Wafly fEg—14, K
i, y AEHH, Mo(y) =2. Fxe H W (z,y) = Ds. ¢ H, Wayec HH o(ry) = 4.
XRFFE o(zy) =2, W xy € Caly). 5§ [r,yl #1 FE. XB—KMEL (v,y) = Ds. G
& Ts - B

(i) GEZPHE—DTFH Q= (a,b) =Qs.

BHAERNMES: (G =G HEZ20M. &N, X GHEE4MIT g, & ¢° # o® = b2
M (g, a)| > 8, HTM [g,a] = 1. KM, [9,0] = 1. & H = (ga,b). FH (ga)* = g?a® # b*,
|H| > 8. XFEY [ga,b] # 1. T2 [0:1(G)| =2. A—JH, EEE G = (z,y] | v,y € G).
# [zyl # 1, M (z,y) = Ds 5 Qs. FEEMMERT, [2,9] € O1((z,y) < U1(G). TREWIE K
3. WA G/G RIS,

M58 2, G = ExA, b B ZERFIREE, A RSN, & A BWESHny, WA < Z(G).
HARAMBRIR G REAR, W A<E, WG =E. # A NSELHME G ZEAY, |
BB 22 %, U(A)=ENA=Z(E). KB A~C,. 8 G =ExC,.

ATEER (1) WIEH, RIIFEIEN E M E«Cy & Ts - #. Wi, @RHE £ 2
Ts - B X G =FExCy. & abeG Hlab #1. H% a=ac Hb=bcd. Hrf
ai,b1 € E, ce Z(G) H.i,j=+1. M| [a1,b1] # 1. BFWAE, 7 (a1,b1) = Qs, W (a,b) = Dg. 7
(a1,b1) = Dg, W (a,b) = Dg 8, Qs. Z5TFIE.

fRi&k p>3. FHexp G=p* GHEFHYE My R FEER My qTUAEBEA p° Kot
A HX A TCH p WM. 5 p =2 fEE (i) MIRIEREL, WIEAE 0.(G) =6
H2 2 iy 54015 &%),

MEIE 2.2 &5 (1)) MEMRIENS: G=EHG=ExCp. RZ, # G=E 5
G=Ex*Cp, BRI G & Ts - B RIFHRIEH I

BEEU LReR, ®ATE

FHE 3.6 WGRT-# WG REEH 33 FHFERE T EcHp- BSEH 35
AR — R B,

YEREHE 3.6 MEEAMR, HNTEMIT Y. Berkovich 7E3CHK [1] A48 H Ay M & 237

MYEN x,y e G, FRERFZM (o, 9) <p* B p-HG.

EE 3.7 WG Ep-# GWREFZM: MTHEN z,yed, [(z,y)] <p* M GET
Pz —

(1) ZEHBE Cps, Cpo x Cp 8 C', n HIERERL,

(2) EFE 3.3 FEE,
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(3) — WIS p- B 3.5 PRE— TR ER, (HXF T2 3.5(1) HHHy) X
CHREE, s=1.
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Finite p-groups in which any Two Noncommutative Elements

Generate a Subgroup of Order p3

Zhang Qinghai Den Lijun Xu Mingyao
(School of Mathematical and Computer Science of Shanxi Normal University, Shanzi Linfen 041004)

Abstract: In this note we classify finite p-groups in which any two noncommutative elements
generate a subgroup of order p3. As a consequence, we solve the research problem No. 237 in
[1]: Study the p-groups G such that |(z,y)| < p3 for all z,y € G.
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