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WE 1987 FAXE —{F#£ % J. G. Thompson HIX iz TR M IFH: FrAARER S, Mg S
A S T M ES S — W% E. EE{EH, Thompson & 1 T el X T4 REE G 7 AL H| B ey
Bl YU G HEREEEAR, AXAH T J. G Thompson |5 #Hy & € [ £
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jilll

1 35|

SHEAIREE G, BFERIN G TR 254 A BRI T AT A SO BEA S AT AR 1. 1987
SEARH A HY J. G. Thompson BFZMIME 4 T B 5 AL

R UG R, S AR W G =S HHAHY 7.(G) = 7 (S), K 7.(G) ik G KT
HIMMES, H |G =19).

76 LART AR FEAE L, SCk (1] fe)a s T LS AR BOAE B, AT 2 ARl — A i B

7E Thompson #5ASCEE “AEFWEE P4 T W 0 TREANEBREE G RIS d > 1,
G(d) = {z € Gla? =1}. X Gy M Gy ZFFAH4 HALY |G1(d)] = [G2(d)], d=1,2,...

B&%  (J. G. Thompson?) % Gy 1 Gy ZFM BB R Gy FIRE, &1 Gy WIRTTfiE?

RIXFARI B G, BATAREAH G IR e el g, (H52 a0 1 Thompson [n) 351 1E A,
AT AT DU i[RI Y Sk AT G e A

R Thompson [fEHE B “FR O3 T RPN B ] @45 Uk TR 2809 TAE#H. XA &
FEEYE TR, X e TR BRI

W w(n) i& n MERTES, L 7(G) N 7(G). HWEL ©(@), £X G WERN (W [3):
m(G) TS, Tk r s 7€ n(G) R, M HALY rs € m.(G).

FEARSCPIRATIEW 740 F 2 B

FE WG RARBES G FORFEMEL Wi PR F R EEEER, I G g,

2 gk
i Ma(n) 722 G on (oSS, BATREIRYE R ca th ¢ 19— ¥, BN
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U Mem)

neme(G)

K 7m.(@) 2 G 1, WG T T RS BEAEREAS n Broc @ ERAS n BYEFA 73 L,
|Ma(n)| = va(G)p(n), EXH v, (G) J& n Bro3h RN EL, FOBT n (IR EL, H ¢(n) £ Euler
PR DA EATRT LA R LL R — AT RE, i G IE 5,

Gl= Y on(@e(n).
neme(G)

BATEXATTFENR Ord(G). #E—2, X THWREE G fl H, %3 Ord(G) = Ord(H) X758 7.(G) = 7.(H),
HXTHRA d € mo(G) A1 va(G) = va(H). IREZF HB 7S Thompson jr) & H 1) [F] B 242 —
. R L S ARYHE 5 FEAH AR R 2. Thompson 1) B3 CL 28 5 BRAE CHEVS P A A e fr ) 50D
(A1) 8 12.37 (Z DLICHR [4)).

AHEUEWUER G 2w W), W H W2RFN; Wk G 2@, W H & (W3R [5]). 4
R, W G ORABRAEAS B A, W) H RS g, DA 51 S O g AR (L SCHR (4] Hh el 12.39 BYC
#k [6]) mn&a%ﬁﬁﬁiﬁ%

Te(G) KT HEBRR R AT, WA w(G) TEIXMF FCRINTG. % w(n) 250 n 1

%%? 8,1 |nly iCH n (0 - #5538 7(|1G) M 7(G). 75 n(G) LBATE X —AK: (ET AR
m(G) T r M s EHH HAY rs € no(G). ZFEERIFN G 1) Gruenberg-Kegel &, 5 G 3R K, Jf
WA GK(G). G IMZEBRDIACH {m|i=1,....s = s(G)}, s(G) M G W&, HmE ¢
SEARPEE, ME 2 BT 1. 0 w(G) = {a € w(@)|r(a) C m(G)}. EICHR [3, 7] T, iEH—2%0e
(R I e T A BRI T8 73 S 8. 7RI IR S0 8] 4 th T A IRILRL A G AR ER T RO A 45
K, 0TS AT BB G, ARORIN TR IR S A0S [9] hiral i Za ty, IR A S E D 1i(G)
(i > 2) RAME—IG, IL ni(G) N ps(G) HrfE—Jt. ZENEB A ZHORT 1 MBS Gruenberg
AT Kegel &3t (Z WICHR [3]).

EIE 1(Gruenberg-Kegel) W G & WA, ILRE D SCHIANE s(G) = 2, W

(a) s(G) =2, H G J& Frobenius F£} 2-Frobenius #f, Bl G = ABC, iXH. A 1 AB /& G WIEM
THE, AB Fl BC 4r &L A, B #ZA1 B, C 24N Frobenius FE.

(b) FAAEARACH B ARE S 13 S < G = G/N < Aut(S), ZBH N & G BN K IEM T HEH N A
G/S 7& 1 (G)- THE, s(9) = s(G) = 2, HXHRA 2 <i < s(G), A71E 2 < j < s(S), 1F 1:(G) = p;(9).

Hi Thompson &P N S FHE. WUERIATORGE B 1 SH5RM 5, A 11530 a0 R B oRm 45 4.

I 2 ik s(F) > 2. MR THREE G A Ord(G) = Ord(F), WLAF 2 — o7

(a) s(G) =2 H G & Frobenius Ff8{ 2-Frobenius f¥;

(b) FEAEAETH ARt S 13 S < G = G/N < Aut(S), BH N 1 G/S ##2 m(G)- T ZH
GK(G) JeARIEMM, s(S) > s(@), Hitt—25, Fpar:

(1) 47 3 W2 2 <i < s(Q), WHFLE §(2 < j < s(9)), i 1:(G) = 1 (S).

(ii) B m > 142 p;(F) (i = 2) BRI T W |Mp(m)| = [Mg(m)||N|, |[Mg(m)| = |Ms(m)|.

WERR HFZHIERH (b) 1 (1) A1 (i), ¥z € G H o(x) = m. KA n(N) C m(G) = m(F) Al
m(m) C m(F) = m(G) (i > 2), BMA (m,|N|) = 1. Kt o(x) = o(xN). L L W o(xN) =
(xN)™ = 2N = N, Wl njm. ]R2Z, B4 N = (xN)* = 2" N, BA1H 2™ € N. 48R, ol LI
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o(x™)||N|, Hj&

o(z™) = o(x) _m

(n,o(x))  (n,m)’

T G2y L IND B gis = 1, BAHT min. B m = no 55— 710, WARATAE G PG y, (115
o(y) #m M o(yN) = o(xN), W o(zN)|o(y), Bl mlo(y), FATTLMEGE o(y) = mq (¢ # 1) HAFLE ¢ 1)
FZRT r 13 r € 1;(G) (i #£7) (TN, ¢ 12 1i(G) MFEATCET, AT LT o(yN) = o(y) = mq,
FE). m(G) M m;(G) /£ G KRBT REBR), FJE. B, o(y) = m. T [Mg(m)| < |Mp(m)| =
|Mg(m)|. b2, B4 N IR TCEAT I m, IXFEAT |Ma(m)| = |Mg(m)||N|. XFF-F 5
gy, R G R LT HE, G 2B S ¥ G/S ysk. TATEF: G/S 1— AN dE %? {y1,92,---» i}
KWy € G, 4R, WG ES R, G TREADITTHREE I yis KB, XHE 1<i<lI Hse s W
N oo(yiS) = o(yisS), TATH o(y;S)|o(yis). WH y; S # S, W F 54 G/S & m(G)- T8, &
T 7(o(y:9)) C mi(G), IAFAE o(y;s) BI— DR A EWIET m1(G). WR 7(o(s)) C m(G)
(i > 2), Bl m(G) M m(G) 7F G MEEIMAEE, W G TIRNAET S MIcEA ofs) BT HIF.
I, | Mg(m)| = [Ms(m)]. O

T 5ERGE B UE I, FATTIE T2 Frobenius #FF1 2-Frobenius FEIFLAREEF. Wi S g5 tH—LL5 21,

5138 3 (ZWL.3CHk [10, 512 1) J (11, B 1)) W F 2Ll K % H %k Frobenius #f, WA
SEIR AT

(i) K W% H K I Sylow p- THAEH, X p £AHEE

(i) 2R 2 € w(H), W K EAcHufe. ¥t it H w0, W H [ Sylow 2- FHREECEHIAIA
BE ()7 X) WUICHE Qon. WH H BRI, WIAFAEFHE Ho 113 |H : Ho| <2 H Hy = Z x SLy(5),
X Z WA Sylow FREEIEH H. (1Z],30) = 1.

5132 4 (3 WOCHK [10, € 2)) W E s 2-Frobenius Bf, Bl G = ABC, IXH. A fl AB /& G ]
ERFRE, AB F1 BC 439 &LL A, B NIZF B, C 4P Frobenius . W LA 45 5 o7

(i) s(E) = t(E) = 2 H m(E) = 7(A) Un(C), ma(E) = 7(B):

(i) E 0 f#), B & E i) Hall T8 H2Z0 10, H C 163REE.

3 EIEM

DU FRATME T B 1 FISEH I — L85 | B SE sl B, A5t b RATME F S o0 S B 0k, Al 1% 8
Frobenius #£115E. ¥ F /& Frobenius #f, HAZ A K, ¥4 H, H HAWRE G 14 Ord(G) = Ord(F).
8K, AT |G| = |F|, 7e(G) = 7o (F) HAGHREL v, (G) = v, (F), IEXH n € 7 (F).

WHT 1 W G EAREE, F 2 Frobenius #f, {#if3 Ord(G) = Ord(F), Wl G /& Frobenius #f. 1
—, MR F AR, W G AR TR

ﬁaﬂ]fﬁﬁﬁ Gruenberg-Kegel 7€ ¥ 5E I8 HT 1.

1B 1 G /& 2-Frobenius #f. & G = ABC, iXH. A Fl AB & G WIEMT#E, AB Fl BC 4352
UL A, B W#H B, C A4MY Frobenius #f. #5513 3 Al 4, AT 7(B) = mao(F), B n(B) = 7(K)
B ow(H). 2488, 5|2 4 %0 B 2B EEAT.

(i) Wk 7(B) = n(K), BN K 2& F 1) Hall T7HEH |B| = |K|, W F $474E |B| Birog, Kk
K fE¥. #hi, K 2 IERTRE, 75 vp(F) = 1. 53— Jiifi, AB /& Frobenius #f, A4 B, I
vB|(G) = vp|(AB) = |A] > 1, Bl vy (G) > vp|(F), T .
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(i) Wk 7(B) = m(H), FFE H 2RI, W ojp (F) = [K|. B4 AR AB #34E G HHIERL, W
G = ABC = C(AB) = C(BA) = CBA, IMHBANTC g € G BB S cba B, IXH a € A,be B M
ce C. TRIANE BY = B = ((B°)®)* = B, Xt B 1 G TP REANECh B 75 A thigAn
3,00 G OATfE, WA | B M FREEILEE, B 0 5(G) = vy(AB) = |A]. A& |H||K| = |F| = |G| =
[A||BI|C] R |B| = |H|, T7& |A] = |K|/|C]. B, vp)(F) = |K| < |K|/IC] = |A] = v5/(G), TJE.

15/ 2 AAAEAERCH il S 18 S < G = G/N < Aut(S). WA 2 € n(H), W K J& Abel #f. ik
Pren(K), BHEEH 2, BATH K| = |G|, = |S|,. KA K & Abel HIEM, W K o - JCHH N
|K|,, BI S|, (HAZK S & Sylow r- FHE—HEHAFLE, W S 1 r- 0K |S),, Bl S A —A
Sylow r- T, BIAFfE—DNEIER 71, F)E.

WR 2 e n(K), W K 1) Sylow p- 7B (p € 7(K)) £ F FHIEM, M Ord(F) = Ord(G), TAHT
G 1) Sylow p- THHBIERL. B4 N = 0,(G), Bl p=2, H N & G BJIEM Sylow 2- FH#f. Kk
G/N JEBIEE, F3# 41 Feit-Thompson &, G/N J& W), 7 )&.

I C2E 2 5 G /& Frobenius #f. #F—2, Wi F 29k @, Wk5I2E 3, AT Hy 1#13
|H : Ho| <2 H Hy = ZxSLy(5), XH Z (54 Sylow THEAEIL . (12],30) = 1. # |H| = 2%-3-5-| 7]
824357 (RELFE H ATEAE 15 ot (R 15 A& T 7. (SLe(5))). B G itk v.
H Ord(F) = Ord(G) 11 7.(H) = m(V) H |H| = |V|. WH G A, WAL V 1 15 B Hall 17
X 15 € m (V), F)E. W G AR iR

A THRE 2-Frobenius BEHIH . W E J& 2-Frobenius #fH. E = ABC, XH. A il AB & G
(R IE R TRE, AB Hl BC 3 WILL A, B M#%M B, C %M Frobenius #F.

el 2 Wk ¢ AR, B 2 2-Frobenius #H{#f3 Ord(G) = Ord(E), Wl G /2 2-Frobenius
.

HHIEWT 1, FATT MR AFE ARSI b S (13 S < G = G/N < Aut(S). B4 B & E {53 Hall
FHE, WHERTPIAS [B] By Hall SRS, H op(E) = |A], TRE G/N TAEAHA |B| B
Hall FREAEIE P LI v (G/N) = (5, Bk S BAEHE 2(b) P, | S FERBA |B| B
Hall FRESSE TN, v (S) =

WA S = Lo(r!), Hor r BREFZBH 7(B) = {r}, W |B| = r/. Kk S FAEAE #/ e, (HIE Lo (rf)
() Sylow - FHEIE Zp X Zp x---x Zp (N f). B f=1. Wik S = Ly4) H |B| = pus(S) =3, S
A —A B LR 9 w2528 e Sylow 3- FHE, RIE |Mg(3)| =20-5-7 (ZWLICHR [12). T5& G
3 Y ICERMIANEL |[Ma(3)| /& [Ms(3)|-|[N|=25-5-7-|N|. S3—7J51f, BAIEE |G| = |A||B||C| = |N||S|
H |A| = [Mg(3)|, WFATHT |S] = 3|Ms(3)]-|C| =3-20-5-7-|C|. Hk |C| =3, XFET |C|]| (|B]-1).

Bid §* = G/S. W FIHARME, R4 SCHR [10] FH51EE 1.1, WER u:(S) AN Lo(r!) (r 735
H f>1) B3 {r} B Ls(4) 95332 {3}, W S* A& — MG Hall 78 U W2 (U] = wi(9), X
B> 1. 32, U fE S A, W w(S) B eI K B R H‘f(’;'). 5):4

4 ||
| Mg+ (pi(5))| = PRE) (3.1)
J Ord(E) = Ord(G), AT
|G| = [A]-|B|-|C| = |S™| - [N]. (3.2)
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WRIGGI L 4 (i), BAMT B 2 E BPEATHE, IF HARPEE 2L 1w UG 2| LR 25

1B] = 1s(9), (3.3)
Al = |Ms-(IB))] - [N. (3.4)

i (3.2)(3.4) X, TAIEE

15| = mi(S) - [Ms-(|B[)| - [C]. (3.5)

Pz 3.1) XA |C) > 1, f7

IS™] < pi(S) - [ M= (pi(5))] = pi(S) - [Ms-( B -|c],

B)| < pi(S) - | M- (

EANTET (3.5). Kk G & 2-Frobenius #F. O
it & Bt Marston Conder 243269 3R B A 8.
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On Thompson problem

SHEN RuLin & SHI Wulie

Abstract In 1987, the second author of this paper reported his conjecture, all finite simple groups S can be
characterized uniformly using the order of S and the set of element orders in S, to Prof. Thompson. In their
communications, Thompson posed his problem about the judgment of solvability of finite groups G. In this paper
we give a positive answer for Thompson’s problem if the prime graph of GG is not connection.

Keywords: Thompson problem, same order type, disconnected prime graph
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