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ON THE COMPUTATION OF THE ORDER
OF JANKO’S FIRST SIMPLE GROUP §&;

HERBERT DIETZSCH *)

Janko’s computation of the order of &; contains a mistake as the
generalized character ¢’s of [1; p. 156] does not vanish on non special
classes of N(U) in case (i) of [1; Lemma 3.1]. The purpose of this note
is to correct this mistake.

We use terminology and notation of [1].

Case (i) of Lemma 3.1.

Here N(U)c C(#). Thus, T=(t, t,) is a Srsubgroup of N(U), where
t, is an involution of F which acts invertingly on U.

We have U(t;) X (t)=N().

The group N(U)/(t) has two linear characters: &’y (the principal
character), §’, and two irreducible characters &1, & of degree 2.

Let & be the nontrivial linear character of N(U)/(N(U)nF). Put
U=(p). We get the following character-table of N(U).

Let the set of « special classes » of N(U) in the sense of Suzuki [2]
consist of the conjugate classes of w, p?, fu, tu? in N(U)..

The module (over the ring of integers) of the generalized characters
of N(U) vanishing on non special classes of N(U) has the following
basis:

CP'1=E'2—E'1
02=§-8>—E&-&"
@3=E0+B —E"
@s=8+8-f'—8-8".

*) Indirizzo dell’A.: Mathematisches Institut der Universitdt, 65 Mainz, Ger-
mania Occ.
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E'O BI E’l glz EI E,’ BI El . E,l EI . glz

1 1 1 2 2 1 1 2 2

W 1 1 _1+\/5 1—+/5 1 1 _14++/5] 1—/5
2 2 2 2

o2 ) L |_1=VE|_1+VE L |_1=VE| 1445
2 2 2 2

t1 1 —1 0 0 1 —1 0 0

t 1 1 2 2 —1 | —1 —2 —2

" . P R CV T Cv-] P I I T V.- I BV
2 2 2 2
2 2 2 2

tty 1 —1 0 0 —1 1 0 0

We have the following decomposition of the induced charac-
ters "

o= £1%1+ €262
@5 =Ty1+eye
03 =lo+ex+Gz

o =;]13“—1 + 0202+ 0503
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where x:, ;, , 2 s »: are nontrivial, different irreducible characters of G
and-i_i,;i,—iz,.éi are all *=1.

If x is an irreducible character of G which appears in ¢;" with
the multiplicity n(1=<i<4), then

(@) =mE"A0) + (n2—na)t’(0) - £'o0) + n3 — n€'(0) - £'i(0)

where ¢ is an arbitrary element of the set of « special classes » of N(U).
Hence we get:

—xn(tu)= %El(l +V5) and -Z—z(tu):ZZ
()= —;-gl‘(l —V5) and Zt)=T5.

In Case (1) of [1; p. 155] we get x1€{y1, Y2, y5, ya} and Z2€{x3,
1, v2). Since 0=03*(£), we get x1€{y1, ¥z, ys, s} and zz€{v1, v2).

In Case (2) of [1; p. 156] we get x1€{x1, %2, y3, i) and z:€{zs,
v1, v2}. Since 0=03(¢), we get x1€{ys, ya} and z€{v1, v2).

Therefore, in both cases we get: xi()==*3 and z(t)=+4. We
shall apply the Suzuki order formula of [2] for the generalized char-
acters @s=Eo0+B —£", o =1¢+exi+%z and the subgroup N(U)
of G.

Put f=ex(1), thus f+1=—3%z(1) as 0=05(1).

Denoting | G | by g we obtain

/e (,Z_#)\_1/1r & 22_
g{1202(1+]‘—f+1)}_20{1 T "2[“10'

Hence, g-(f—3)?=27-32-5%-f-(f+1).

We know that both f and f+1 divide g and that f and f+1 are
coprime. This implies that f—3 is a divisor of 23-3.5.

On the other hand a Srsubgroup of G has order 8 and U is a
Ss-subgroup of G. This implies 2%.5 divides f—3.
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Therefore we have the following possibilities:
f—3=+20, =40, +£60, =120.

It is easy to see that all eight possibilities lead to a contradiction.
For example

f—3=20 implies g-20°=23.24.27.3%.5°

which is impossible as 7 divides g.

Similarly f—3=—60 implies g=2°%.3.5.7-19 which is against the
order of a Sysubgroup of G.

Thus, we have ruled out Case (i) of Lemma 3.1.
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