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TR g € G\ Na((a), A (a.a%) = (a)° HIHFREE. fﬂzﬂ‘]f’”ﬁ%ﬁif J B TESC (8]
WEz, BILBRETR T RECRY J B4, BE, B, KRRBSETESC 9] FIEY]
TY G HWBATREREN, G JBEYHENSMEE TR ac G, F [(99: (0)| <p

TE3C [10] H956 62 77, Janko £ T W R AMER IEIEMIEFFHE (o), H |G : ()] =p
IRALHY p HEHIK.

FH 1.1(W [10]) # G H3F Dedekind p #f. ZHAEEMIEEMIEHFRE H, &
|G- HE| = p B3, WA FAERZ BT (a) |G| =% (b) G FAMT My(2,2) = (a,b |
@ =" =1,a" = a'*P); (c) G WMWK 2B (d) G AMT (a,b]a* =1,0*" = 1,[b,a] =
b2 ) Hin > 2,0 =0, 1.

FrLABF T R XA B AR EACH T8 H, H Ho = 1 8, HY i G MR TFRERLAL
AR p BERIET AN, ABURITE, WITPRXKEN CC B CEWEBWESY, 1
Janko HyZERAEA L, ATAHT OC By,

AW KB ARERC TSR MER. B G B9 Frattini 78, SREAH0 9 H
(G), G' 1 Z(G) K. JH G =[G, G|. HBGRARpBE, UG)=(geG|g"=1).

2 P& AR

ARy, BATFHE SCHIER R B — s

5138 2.1 (0L [11, @B 2.5.5) & G AR 2 #F, W G AWK 2 B4 HACY
|G: G| =4.

5138 2.2 (W [12]) & G ZW3cH p B, W G AT oL —:

(1) @s.

(2) My(m,n) = {(a,b | a®” =" =1,ab = a'*P
&)

(3) Mp(m,n,1) = {(a,b,c | a?" =" = = 1,[a,b] = ¢,[c,a] = [¢,b] = 1), m >
n, |Gl =p™ Tt B p =2, W n+m >3 (G ELIFEF).

m—1

yym>=2,n>1|G =p"™" (G L

3152 2.3 (1L [13, B2 44.2)) & G RAW p B, W G WAFIFY HALY G/B(G))Cs
TAFF.

5152 2.4 (L (11, 318 733)) & G AW p B & G R4k Dedkind B, MFLE
K <G, W2 |G K| =p fl G/K {9k Dedkind B,
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3 ACT &

X, BAIGH T ACT BERIZIE. & ICIER LTS3
513 3.1 B GRARp#. H Z(G) MEHH |G| =p, W G & ACT #.

E WHRGHERTR & He# 1L, W HenZ(G) #1, TR G <HeNZ(G).
HMA G < He <HM HLG XEWRE He =H. W, G ACT #%.

5|38 3.2 % G K3k DedekindACT B, W Z(G) 1&FFH G’ M HE%L.

W HE WE Z2(G) FERA—-MRNTRE W Z(G) 7E3F.

HE, WIE Z(G) HREEWDAR BN TFEE N, M. MEETE ac G, F (a) N
Z(G) < (a)g. A G & ACT B, # (a)e = 1 & (a)q = (a). & (@) N Z(G) > 1, N
(a)c = (a), TR (a) IG. & ()N Z(G) =1, Wi N < ((a)N)e Fl (a)N I G . Kflth,
H ()M 2 G ZXFEHH (a) = (@)N N (a)M I G. JrLh G & Dedekind #, H5&MFFIE.

B\ N & Z(G) WME—/NFRE, [N =p WEREFRTH H<G H1#N<
(HN)g, 3 HN < G. X#t G/N $t& Dedekind #. % G/N FEH, M p=

G/N=Ax@b|a* =1, =04, =a2)
H G = NA(a,b), Het A Zxgtedt. # o' =1, W [a%,0] = [a,b]* = a* =1 H [d®,2] =
la,2)? =1,z K G FEETE. W o€ 2(G). #M, h E—BT4H (@) =N, FE.
Foat £ 1, fFi% a2 = b2n (n e N), M a* = [a2,b] = [b?n,b] = 1, FJF.
JIrlA G/N %54, G'= N Bl p. Z5R7FIE.
WAE, HAVHAR]T T & 2.

T3 3.1 & G 23F Dedekind p B, M G & ACT B4 HALY Z(G) B3R H. || = p.
4 CC &

TEX TS, BATIFEABFTE CC BE. 50, 4BE G WBNT p° B, G —E & CC B
R 1 5 BRI AT p* B93E Dedekind p BE. #5545 th T =45 2.

I 41 & GREAMRp#, HEEENTFENBEE N =p 1 NNG =1. #FXt
EEMWHE IN|=p M NNG =1 WERFHE N, #F G/N & Dedekind £, N G K
Dedekind F.
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iE A N =(x) ZBEMTE, BHN#EL N =pM NNG =1 HAEMENG/N
J& Dedekind B, # G/N &#e, M G' < N. FRANNG =186 =1. ffll G H
Dedekind . # G/N JE3g#k,
G=G/N=QsxCl=(@b|a*=1,a=b,[ab =a2) x x_,c (2 =1).
WME ot £ 1, W 1 # a* = [a2,b] = [b228,b] = 1, FJF. W a* = 1. BLAFTH b2 = 1.
¢ G BOWERR 1<i,j <n#F [a,c] = b,ci] = [, ] = 1 BAL.

%‘[ab];é(f N [a,b] = a?x. B [a®,b] = [a,b)? = 1 A[Hl a® € Z(G) \ G'. BEHE
G = G/{a® a) 4 G, Frlh G Z29F Dedekind B, F4M4FE. # [0,b] = o> HIFTE

¢ W o =, Jﬂﬂ%ﬁm%ﬁ G = G/(a22). 3RIGH (a&) 4 G A1 G /&3 Dedekind B, F
J&. BTk [a,b] = a® HXMEE i B & =1 L. Pl G & Dedekind B, JFEE.

5138 4.2 &% G &3F Dedekind CC #H. |G| > p*. # |G| =p, W G & ACT .

B G ARRE ACT B, WIHBIHE 3.1 % Z(G) JE483F.

HIBIE 4.1 1, 7275 p MIEMTFRE N = (2), Wik NNG =1 H G = G/N R
Dedekind . # H/N j& G/N WHEIERIEH T8, W N < Z(H) %1 H 3c#e, #E0
N < Hg. 11 CC BEWSMEH |G- HE| = p. BfLA |G/N : (H/N)C/N| = |G : HS| =p. R)F
HEHE 1.1 51 G/N T M,(2,2).

RRERATAT A B G = <a b | V' o=a = 1,ba = %) B |G| =p M b e,
L 07 = 1. % [b,a] & (b), W () 4 G. {HE: ()o = (W) A |G: 1) =% =p*
CC BEMZAEF TG, FTUA [b, a] — . R o = 1, RN H = (a) ¢ G. Hg = (a?)
H|G: HY =5 = F&. % #1, MR H = (ba?) # G. Hg = (a”) H
|G : HO| = By = p*, FIE. SRAHE.

513 4.3 &% G ZBKF p! 3 Dedkind p B, # |G| > p, W G & CC #EY4 HALY
FETE N, R NG NZ(G), |N|=p, G/N /&3F Dedekind #, HX G/N H{EEIE
EMIEHR T8 H/N, H |G/N : (H/N)9/N| = p.

iE R G CCBH |G| > p. 0 G Z3F Dedekind #f, g[8 2.4 F1, A
PIREl K <G W |G': K| = p H G/K Z3F Dedkind . & N & K # G 8tk
/NEMFHE. T G/N RHE Dedekind #. ¥ H/N & G/N WJARIEAGERF T, U
B N < Z(H) # H sgi#, #M N < He. XB G & CC#, # |G : HY| = p. FrLk
|G/N: (H/N)9/N| = |G : HY = p.
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bk, HEM 11 H, G/N WAEH. ARk G = (a,b) Ml [b,a] = b (mod N). 3
M4 [b,a,b] = 1F1 [b,a,a] = [b*,a] = [b,a)”". FFLL G" = ([b,a]? | g € G) = ([b,a]) NTEI
B FEN=QG). XH [baa #1 % N < Gs. XFEHTIHE 2.3 5 G ETAEEF.

X G WEEIEEMASI TR M, & N < M, Wl M/N £ G/N FRIEMR. BEME
M/N EIENER TR H/N, 75 H/N RIEMT G/N.

HESUS

p=|G/N: (H/N)YN| =|G:HY >|G: M.
BT |G : MC| = p.

BUBBE N £ M H Mg # 1, Wi M 4G RN =Q(G') < MY 3 M ARG, W
TEVRINTHE H, K, W/ M = H x K. TJf N £ M8 MN = Hx K x N ZAETAFER.
Bk G ZARWAEER, FJE. XHEEA M P8R, Q(M) char Mg < G. 2 QM) < Z(G).
NE N < MY #1450

N <QM%) =Q(M)Y = QM) < M,
TIE. SRFIE.
T4 A S R B

T 4.1 B G RMAT p* BFE Dedkind p #, M G & CC Y4 HALY G AT
THIREZ —:
(1) FUCIEEF B8 p ey p B
(2) (a,b | 0" =a?’ =1,[b,a] = bP), HA1 p > 2;
(3) (a,b | a® =1,b%" = a*, [b,a] =b72), Hrftn > 2;
@) (a,b|a* =1,6%" =1, [b,a] = b>"*=2), H n > 4;
(5) MAERAEERIGIRTHE (o) < G, R |G : (0)C] < p FHEM p B
(5a) (a,b|a*=1,0>" =1,[b,a] = b=2), Htn>2;
(5b) (a,b | a* =1,b2" =1,[b,a] = b2 ~2), HH n > 2;
(

be) R 2 .

W A |G | =p, MBI 3.2 fMI5[H 4.2 41 G ZER 4.1 i (1) 2#. HERR
|G| = p*. TRMFIF AR, FAERZBM TR N, WE N =(z) <GNZ(G) HG/N =G
se2 B 1.1 A (b), (o), (d) BREZ —.

THEENTRE G M55 5 AT ARSI 1T 7.

B 1 G=@ab|t =a =1,[ba =b").

&
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WH N =(z) <G, Bk G ={ab) H G = ([a,0)7 | g € G) = ([a,],[a,b,a]) =
([b,al,b%). TRALUER 07 = il [ba] = bP0+P) i =0,1,-- ,p—1.

X p>2H a?’ = gJ Bf, & a1 = ab=9,by = b N G = {(a1,b; | blfs = alfz =
1,[b1,a1] = bY), @ T (2) RURE.

Fp=2Ha" =1,M% [ba =028, G (5b) BB 4 [ba] =b2z=b"2 A G
A (5a) BUEE.

Yp=2H a® =2 B, #[ba] = b2, U G H (3) BIEE 2 [b,a] = b2, WA by = ba2,
A bl =1H [bi,a] = [ba=?,a] = [b,a] = b = b7 % FJ& G K (3) BRE.

187 2 G Ak 2 BERE, B |G: G| =|G: G| =4 FWMHSIH 2.1 81 G Mk
HKeHE, BiER AR (5c) BUFE.

W3 G (@b|at=10 =1Lba =0 ) HFn>3HG=(ab).

B, BE 0 = B, WAV =1 FH G = (a0 |geG)=a,b],[a,b,a]) =
([b,a],bY). FFLL N = () £ G, FJ§.

WIGH ot =1, WM G & (5a) B (5b) BB, # o' =2 H [ba] =% 22, W] G 1

(3) ZUHE.
FIAWENIE o' =2 H [ba] = 02" 2. 384 [b,a?] = [b,a)?[b,a,d] = (b*"~22)2.
[b*" “22,a] = b7 b*" "2,a] = b~ = 1, N (ba=2)? = b*[b,ala~" = 070" = ¥ "2 H

[ba=2,a] = [b,a] = b*" 2 = (ba=2)"2. T2, & a1 = a,b1 = ba~ 2, 3 G = (a,b) = (a1, b1)
B2 (3) B,

BW4 C=@b|at=10 =1Lba=0 )HEFn>3HG=(ab). &k
B0 = HELLE, EHE, Mo =1 H G = ((a,0%9 € G) = ([a, 0], [a,b,a]) = ([b,a],b*).
FFLAN = (@) £ G, I8 SRIFHRMA TR FHIE A BT 4.

B (4.1) a* =1 H. [b,a] =" 2 WEEH G H (4) BIEE

T (4.2) o' =1 H [b,a] = b*" 22, SR [b,a?] = [b,a]?[b,a,a] = b>2" 1
[b3-2"’1—2’a] — b3-2"—4b4 — b3-2" — b2" =z, D‘lu (ba2)2 — b2[b,a_2]a4 — b2b2" — b2"+2
H [ba2,a] _ [b,a] _ b3»2"*1—2 _ b—z"*1—2 _ (ba2)2(2"*2—1) _ (ba2)2"71_2. TR, 4
a1 = a,by = ba®, M G = (a,b) = (a1,b1) +& (4) BIRE.

FHEE (4.3) a* = = H [ba] = ¥ 2. G b2 = [ba)?b,a,a] = b2
B2 2 a) = b4t = b2 = 2. FRE (ab)? = a[a, b2 = 2?22 = 22",
(ab)* = (a26®" )2 =1 H [b,ab] = [b,a] = 6> '~2. WL a1 = ab,by = b, FH G =
(a,b) = (a1, b1) & (4) BLHE.

~1_g
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a?b~

TG (4.4) a* =z H [b,a] =¥ 22, AR (ab1)? = a2[a,b]b~2 = a2b=2" +2p2 =
27U (@b ) = 1, BTRL G = (ab L b) MR T (42) XK. #—4 a =

ab=!, by = blab™ )2, W G = (a,b) = (a1, b1) & (4) BIFE.

Soadse, mEE 3.1 M5IH 4.3 M, 2EASIHA A REEE CC B, EHIEE.
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Abstract A finite p-group G is called an ACT-group if the core Hg = 1 or Hg = H for
every abelian subgroup H. And a p-group G is called a CC-group if Hg = 1 or Hg = H®
has index p for every non-normal abelian subgroup H. In this paper, the authors classify
the ACT-groups and the C'C-groups.
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