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Proof Let (? b© a Schmidt group. Then by Lemma 1 we have Gf-==Sq)4Sp with 
|(Sj,|=pa aad \8a\= q s .

1) If a > l ,  then >̂(/Ŝ j,) =5̂ 1. Since there exists »6 Z (G ) with.
121 = p . Moreover there is a homomorphisra /  from & to <«> suoh that Z(G f)<：KQvf„ 
Define cr(g) = f ( g ) g  fox* any g^Gf. It is easy to show that or is a oentral 
automorphism. Sinoe Z (0 /Z (G f))—l ,  (31 has no inner automorphism, whioh. ia a 
central automorphism. Then a  is outlier automorphism of Q.

2) If a =  l  and q>B, then by Lemma 1 the exponent of 8 q is q. Since G-/Z(Q) 
is  a minimal non-nilpotent group, we have

(任 ）■=<«，〇!，C2，. . . . =  = …= 绰 = 1，.[〜 对 =  0<+i，

K i ,  Z<6, 1< ® < 6—1, o*=Ci,〇2,,- 〇6,>>>
■wher6/(a5)=aj6—<26ajb_1—…一心》—(Ziis.infeduoibleoni^aiidj^aOlcc11—1， 5 is tha 
order of q modjj. Thei'efore we may set

(? =〈a，Ci，（j2, …，如 .么（ (？ ） =  [cft，A ]= 0 M，c?=ei+i，
e * Zb, l^ b ,

Put 〇r<!l,C6-i'I**,〇r<*l5=crd,C2d2*,*C6'<?i,2!，) Whei-e ^ ^ ：Z (G ). Since/(^ )  is irreducible on F a, 
/ (1 )  = 1 —̂ , — ( mod q). Henoe there exists an integer r  suoh that 
r ( l —¢ ^ , - ( mod q). Set 5=  (2,~12®)r. Define

、 «h>a 
a: Oil-̂ cr1̂ ,

»h>3, for any e £  Z (G ).

Beoause eu—o ^ e ^ G ^ i ^ [ ĝ 1, c f1], (cr^)®55»(or+12), l< h ,  l<.b, 1 <  
Sid )一 1，and

( c ^ a‘ (c2) _1; =  (c!'c卜 .叙 ) 卜•趔 

. = 〇r〜 (er1;)41 …

=Or1;)c、… 心;4' .
= (ci'1i)'',»-*(cr12) i%(this ooines true by defintion of 5), 

we see that a, cT1̂ , 2 satisfy the defining relations of G. So o* oaa la»
extended to an automorphism of

If a*̂  InnG1, then there exists g^ G -  suoh that =  gSt for any g g G. Set g9®
.coy, wHere 〇) ^ S 9, p £ S q. We have <r(a)-a, that is to say, 2/G^ , ( ^ ) .  By
Lemma 1 Hence Then of^o^z, cf* =
(^•^)*== (c®)_1'i=  This implies <Da£ 〇 sP(8q) S f (]Z (G ). Since
»«=1, = 1  and aj2= l .  Henoe|>=2. By tho definition of 6 -we know b=^l,
jG1! =2^. Exactly 6 |as=*6<= l ,  a ^ i a ^ i^ y .  At this time ^ ^ ^ 1 = ^ ( 2 - 1 ) .
Then except Cl->=83, Gf has an outer automorphism.

• , •• • . . '  ' • • •

, 3) Let ia= l, g—2. If S s is an Abelian group, then '■
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Cl, 〇2) 0o*j — — CiCĵ GsOif Cfc^Ofc+i,
1, C6=cilo|a—C66>, 一

^wher© /  (®) =  i»6 — d!^6"1 — 〇。》— ~~• (¾ is irreducible oel Ĵ 2 and/(a?) I a?p—l with 6 the

o tder of 2 mod 丨。 Define
ah>a2

v ： G ^ G a； ('l\  K i < b . .

Then nt can be extended to an automorphism of Gf. If r  is inner, then there exists
没 such tha t t (5〇̂夕办，g£GL Henoe affo = a2， [a, g〇] =a, a contradiction to

• . •

a-=/Sf2.
. : - .  ''

If  Bz is non-A belian and superspeoial group without commutative genex*atosr, 
thea  by [3] we have

<^—<(<35, Cl, Cg, **•? 〇6> ^1^=01 =  01- ^ - = 06- ^  =  1, [〇i, Oj\ =SJ, of —
K ^ ,  j < 6, l < i < 5 --1>,

where is as disoribed in  preyloua paragraph. By t G Aut((?/名（ (?） ） in  above 
paragraph, w qhaY eof …（e f t 1〉） ％ ’.. S in c e / (由） is irre^
JP2 , , ⑴  (mod 2). Define

a\~>a2
8 ;

Because
K i < h

[岭 (的’严 …(〇r  …

= (知 (心 (ct〇 di(cttv )卜 "(cr…《o '  : 
the other defining relations of (? ax*e obviously satisfied by a2, o± ,̂ 
g. Then 8 oart be extended to an automorphism of G. By the same reseau as t we
know S is an  outer automorphism. The Lemma is proved.
1' Proof o f the Theorem At first we prove that the groups satisfying the 
condition of the Theorem are nilpotent groups or fif3 or D w ith Aut D == I n n  D.

In  faot, i f  G /Z(G f)^AntQ ^ then G-/Z(G-) is nilpotent. Further (? is nilpotent. 
Suppose Gf/Z(G-) =  Aut(?. Let where Z<.Z(&) and Gt has no non triv ial
A telian  direct factors. Then Z(G)^=Z(:G1) >:Z and G±/Z(Q-1)^ G -/Z (Q )^ A u tQ '¥ 
Since Aut ^ iX  Aut ^< A ut(? , Aut Aut Gf and Aut Z=^l} ) Z \ <2. We assert that 

is a Sphmidt group. Her©, we may assume
f , L et.丑  be a proper subgroup of (¾. Then 丑 ^  (沒! ) •  I f

then H  is nilpotent. Otherwise G fi^ E Z ^ ^ .M & n o eH  
is » nornial subgroup. Further (?i lias a maximal normal subgroup Jf suoh that 

th«r« is an element &' which, is not in Jf but in Suppose I =r, whore

t*==jp or Then. ^ P P ^ 0 ̂ 017® ̂  suoh that b| — n  Define

〇"Ĉ ) ^€ ̂1, where /is,Q hopioinox*pliism from i〇 <a> suoh that

yh&n crGAut,^!. Since c r ^ ) o u t e r  iautomorphisnl. This
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contradicts Aut Gx^A ut Therefore r\\Z((jl't) {\M \ and we have =

•Sf X a oontradiotion to supposition of Then 丑  is nilpotent，（3̂  is a Schmidt

group. By L e m m a  3 ¾  is Sst，If Gf^8 sX Z 2y D x Z 2 then by [3] L e m m a  4, Gf has an
automorphism, a oontradiotion. Thei-efore G = S s 01* D with Aut D ^ I n n  D.

Secondly, if  is m lpotent, set ^ Y  汶外 X …X 汉办. Then Aut = Aut 沒仇 X
AutiS^^X Aut 8 Pi. If there exist two Aut S pv | Aut then as .Aut G is a

Sohmidt group we know that all | Aut .^ | are nilpotent, and so is Aut a
... ■ " . . 

oontradiotion. Then we m a y  set AutjSfP4=Aut(?, Since 8 PJ Z  (8 Pi)<A.vit Aut 0s

and the nilpotent olass of the Sylow subgroup of Aut G is at most 2, the nilpotent

class of is at most 3*

W h e n  8 Pt is oommutatiy©, suppose that 8 Px has type
，.，... . - ... 

t---Bx---\ r-T-̂ a---\ /---8t---\
…，jp' 扩 *，”•，jp啊 ，…，p '  … ，^ «’），

If 而 = 1，1< 彡< #，then by L e m m a  2，Aut 沒 is a j>-gi-〇up，a contradiotion. This 

implies that ttere exists an si7 say si, larger than 1. So has a direct factor N of 

type (pmiy pmx). Therefore GL2(p) ^ G L 2(pmi) =  Aut iV<Aut (?.-Since GL2(p) is not 
nilpotent and Aut ̂  is a Sohmidt group, Aut Q ^ G L ^ p ). If ̂ > 3, then GfL2(p) is 

unsolvable, a oontradiotion. If p = 37 we have S L 2(B) ^ G L 2(S )y but S L 2(3) is not 

nilpotent, a oontradiotion to the fiot that all subgroups of Aut Q are nilpotent* 

Then Aut (? =GfL2(2 ) =^3, this implies that 6? is tho Klain 4-^group by [4],
W h e n  the class of nilpotenoy of 8 Pl iS '3, we see that 8 Pl/Z ( 8 ^) is a non-Abelian 

normal subgi-oup of Aut ̂ —:Aut (̂ . By L e m m a  1 2), 3), 8 Pi/Z  (8 Pl) is a Sylow 

subgroup of Aut S Pl. Thea pti  \ Aut S Pl/ln n  S Px \. But any ^-groiip with order 
larger than px lias an outer automorphism of order p1} a oontradiotion.

Wlien the olass of nilpotenoy of 改仇 is 2, if 5fPl/幺 (jSfjJ is a Sylcvvr subgroup of 

Aut we can obtain , a oontradiotion by using the method in above paragraph〇

Otherwise by Lemma. 1 2), 3), 7), we know 8 Px/Z  (8 Pl) < Z  (Aut S Pl) . Therefore for 
any Aut/Sfj,, and holds. W e  have I^r(gr) gQ.Q7

恥 、 (g) g〇i  (如 Y 、 ( g X g 〇) ,
方(sO =辦 0〇)—MsO 士 0〇) sr1，

which implies ̂ 〇t?(̂ 〇)_:1€ Z {8 py  iov &nj go^Gf. Then r is a oentral automorphism,
that is to say, Aut consists of central automorphisms. iSinoe | A;ut | has two

distinct pjime factors, by the formula of the ordeir of the group of the central
. . . . . .  .-

automorphisms of finite jp-group displayed in [4] (p. 280)sw 〇' knbw that ha^ i

direct faot〇r\B of (px,-pi). Put S ^ E x D ,  Then Aut j®XAut D < A u t  Sf 〇̂
Since Aut ̂  =  ̂ £2(^1) is non-nilpoteni and Aut Aut 0  is a Sohmidt groupj

we have Aut S  =  Aut Aut D = l .  Henoe D  iis Abelian, and $0 is /Ŝft, i
wntradiotion to ̂  having nilpoteiit class-2. This otooludes the piroof of ttd
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theorem.

At the end of the paper I would like to say thanks to Prol Ohen Zhongmu and

Shi Wujie foi* their concerning and supporting m y  work〇
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