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WEEWT . HGCRHARE. H|d(@ |=|a(@ |=3, MG=HXA., Hif AR, HREESHp -BH
| s(H) | =3, 8 H=KL, KJH, (| K|, |L|) =1, K2z p #H | s(K) | =2, L &BZHBE, Z(K) =
Z(H) N K. H/Z(H) J& Frobenius #f, 3} H | «d(K) |= 2, ¢(K) = 2.
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FESES: 0152.1 XHEKFRAERAG: A XEHS: 1000 -5471(2021)02 — 0001 — 03

WG RHAEBRRE, Ho(G) FRRGHFTAILIERERKENES, (G RIR G WA N 4 FEIER4E 5
G o(G) Fox GMRELRK, ChHAMAF S #H S R UER, 72 F CEL1-2].

TERES T, WA K U R Wi R K B S o (G) (K B X BF 58 A BRBE 4500 140 B B, 3
BRL3] 82 T A BASFRG Y 2° p BB SL B 5. SCkLA ] 8 e T ARD6 28 7 RE R L5828 80k 7 A TR
pHEITA S, ARG A T | (G [= 2,3 G —26tE R, DLK | os(G) [ = 4,5,6 BFHFR— L4
AR SCERL6] MHFSE TR | os(G) | = 3 BYA WRRE G 1Y 140 25 F F vk 5.

A BRBE AT 29 FRAE AR 9 AE S5O0 B 58 s i A B B2 MVE . SCERL7 JIEB T | od (G [ <X 3 MRS 1T i
M, IFHSKEZRE 3. 8] M2 T HX G WAEE — M HELM AR AR EdR 5, #W 2 | G/kery [<
Loy (D M GAER, STHIRLOT B T d (G = (G = (1, p") (AR p-BRERKEL L2, I HH
T =MW GRERAR p—HE. Hd(G) =c(G) = {1, pir, py ey phhs Hf I<lpn < pe oo <pt s
RERHE (G By b2

ASCHESCHR 6] M LR B, PR TR | (G [ =] «d(G) | = 3 (G BREE G 145k Ak .

EX 1 WG REARR, Hrh HJIG, K< G, HNK=1HG=HXK. #& K I HA I T A 5)
S IEIAVEAE H E, WFR G & Frobenius B, H 2 Frobenius #%, K & Frobenius #p.

SIEE 1™ &G REARE. | (G [=3, M GRETIIRH Z— 5588 HH

(A) | es(H) [ = 31 p —FE;

(B) H=KL, KJIH., (| K|. | L) =1, Hi & Fo &Mz —:

(B) K.L #RE3Hbt, Z(H) <L HH/Z(H) & Frobenius £f;

(B2) K Zxc#dt, L 2AESH p . O,(H) <L HO,(H) 248, H/O,(H) & Frobenius }f;

(B3) K Z3E58# p B H es(K) = 2, L 58, Z(K) = Z(H) (| K, H/Z(H) j& Frobenius Bf.

12 BGEAWp B, G= () A, AJG H A B3c#edt, W Co(2) < Co(a?).

iIE BRC(0) <Cola?), Blae A—Z(G) s ffift[a, 2] € Z(G), [a, 21" =1. Hila, 2] € Z(G),
Ela, z]a ' = a2 as 2], #MAFE[as, 2] =1, FLla € Cs(x?) — Cs(x). it Co(ax) < Cs(a?).
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EE1 WGCHARE. Hlo(G [=]d (G =3, W GREHEFIHL f(A) 8i(B3) MR H M
TERY ELR
i OXSIE PR B, A =KXZH), Yy € Irr(H), A
y O [ H:A|=|L:Z(H) |

Wy € Irry (HD) = Irr(H) — Lin(H) , W yx = ez/\"f st=|L:Z(H |, T2&A" € Ir(HD. KRy, 2] =
i—1

[xs A1 =e >0, He2BE, L y(D = 62/1"*(1) =t XK (D [, 8y (1D =1 LA d (H) = {1,
i=1

| L/Z(H) | }.

XFE1 1 R (B2), # L/O,(HD 288, W L/O, (HD #§¥, Wit L = (x> « O,(HD, x € L, H | (&) | > p.
W cd(H) = {1, p}y FRVLTETE 2# € L — O,(HD. K G/O,(H) J2& Frobenius B, FF kL Cp(x) <
Cy(a?) < L. TRMEFIFL2, Cy(a) <Cya?), Bl | d() || d ) [ R Vo e K, | (D |, | d) |,
L d (@) s | () | BEARME. FR|os(H [=4, 5] s(H |=3FIF.

25 L/O,(HD e384, W L/O,(H) = Q1 (n = 2). Tl

L/O,(H) = {(20,(H), yO,(H)): 2'0,(H) = y*'0,(H) = 1+ O,(H), 220,(H) = y*" O,(H)}
H Cu(a) < Cp(a®) <L, Cy(y) < Cu(y*) < L.

47 O,(H) LZ(L), Wz, O,(H)), (y, O,(H)) HELH A NAEZLH p -H, TEH5IH 2, F
Cp(a) <Cua®») <LBCu(y) <Cu(y") <L, YbEK, HI|d) |, | |,]|cdlx)]|, |z | E
AAHE, D[ D [y [ d) | [y | EAME., TEA | os(H [ =4, 5 | s (H) | =3 F)F.

27 O, (H) < Z(L), M LI BB 89 45 % %0 (0, (HD)Y<L/O, (H) . Wik ¢y, O,(H))<L H (y,
O,(H)) Z3c#t, TR L= (. y. O,(H)), i Cy(x) < Cy(a®) < L. RFEAHE | s(H) | =14, §
| s(H) | =3 TJ5.

E L XBIHE R A BB, XFEMBRAAAER, FliH = {((a) X b):a”" =b"=1,a" =d'},
es(H) = cd(H) = {1, 3, 9}; H=SL(2, 3), s(H) = {1, 4, 6}, cd(H) = {1, 2, 3.

FE2 BG=KL, | (G |=|dG) |=3, K4G, (| K|, | L |) =1, K Zde5c# p -BH
| s(K) |=2, L Bxg#i, Z(K) = Z(G) N K, G/Z(G) && Frobenius . M «(K) = 2.

E B | d(K) [=2. & | d(K) [= 3, WATE 1o # 0,,0..0, € Irr(K), ARk 6, (1) = 1 <
0. (1) <0 (1) s TRAFTE 320y € Irr(G), fliF

[(XZ)K’ (92]¢0 [(X:s)xs 63]#0
B0, (D) | (D 6D | (D). BT G/Z(GK' & Frobenius #f, FJ& 6f € Irr(G), H 67(1) =
| G/ZHK || L. 5| K| EZ. Hilth | «d(G |=4. 5| cd(G) |=3FF. 8| cdK) =2

A SCHR10], o(K) <3, # (KD = 3, d(K) = {1, p"}, | K' |=p'. | K/K' |=p",

| Z(K) m K' |= ps | Z(K)/(Z(K) N K |=p

WK (AR &FWHTE’J/\%UJP Py — 1), M TFZK) N KD < KL HIE pt < p . B

A
£ 9 < p— 1 By € Im (K/TK s KDy TRy = p7. B c(K) = 3, BBk «(K/[K's K] = 2, it

K/[K's KI<Z(K/[K', K]) < Z(X)
il K < Z(y) s K/Z<X> AR, TR

. _ 2 gom - | K: K| — prim
‘K.Z(X) ‘—X(l) b ‘Z(X)/K ‘ ‘K‘Z(X) | P
S
| Z(K)/Z(K) N K' | = | Z(K)K'/K' | =p" Z(KOK' < Z(p

UL pe << pr 2y WA p 2 (p — 1) > pite = | Z(K) |, HitHEHRFEMEE, KP4 G -2
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VYRRAERR » W ARSI G — A8 (A8 AT 24 AE R« G~ A5 9 AR 1T 2085 A — 5 T DA 9K 30 Gl g T 1 75 5
| ed(G) | =4, 5 | d(G) |=3FF, i «(K) = 2.
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A Type of Finite Groups With Three Conjugacy Lengths

CAO Yi-wei, LU Heng

School of Mathematics and Statistics , Southwest University , Chongqing 400715, China

Abstract: This paper is based on the classification of finite groups with three conjugacy lengths to find out
which have three character degrees. If G is a finite group with three conjugacy lengths and three character
degrees, then G=H XA, H is an unabelian p-group, A is abelion; or H=KL, K<H, (|K|, |[L|)=1,
K is an unabelian p-group with two conjugacy lengths and L is abelian, Z(K)=Z(H)(\K, H/Z(H) is a
Frobenius group, and K have two different character degrees, the nilpotent class of K is two.
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