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28. A Note on a Conjecture of K. Harada

By Masao K1yoTA® and Tetsuro OKUYAMA**)
(Communicated by Shokichi IYANAGA, M. J. A., Feb. 12, 1981)

Let G be a finite group and p be prime number. Let {y; ---, x.}
be the set of all irreducible complex characters of G. For a subset J
of the index set {1, - - -, s}, we put {y,}={x,57€J} and p,=>,c; x,(Dy,-

In [1], K. Harada stated the following;

Conjecture A. If p,(x)=0 for any p-singular element x of G,
then {x,} is a union of p-blocks of G.

And he proved that if a Sylow-subgroup of G is cyclie, then Con-
jecture A holds. In this note we prove the conjecture in the following
another case.

Theorem. If G is p-solvable, then Conjecture A holds.

Proof. Assume that {y,} satisfies the condition of Conjecture A.
As in [1], we may assume that {y,} < B, for some p-block B of G. So
we need to show {y;}=2B or {y,}=¢.

By rearranging the index set if necessary, we may assume that
B={y, -+, wu}. Let {o, -+, ¢} be the set of all irreducible Brauer
characters in B and {@,, - - -, @,} be the set of all principal indecompos-
able characters in B. For ze G, we define X («) to be the column
vector of size k whose i-th component is y,(x). For 1<m<l, let 4,, be
the column of size k whose i-th component d,, is the decomposition
number of y, with respect to ¢,,. Then we have

l
X()=> dpo,(x) for any p-regular element zx.
m=1
In particular

21— mi; (D).

Let X, be the column of size & whose i-th component o, is defined
as follows. If 1e¢J, then a,=y,(1) and a,=0 otherwise. At first we
show that X, is a linear combination of d,, m=1, -..,1. Since p,
vanishes on all p-singular elements of G, p, is an integral linear com-
bination of @,,, m=1, ---,1;

m:%} ozm@m:; a, ZL: dmxi=; (;; A im)ae
By the linear independence of {3}, we obtain
X,= %} e
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Since G is p-solvable, by Theorem of Fong and Swan ([2, p. 147])
we may assume y, =g, on p-regular element of G (=1, ---,1). So the
decomposition matrix of B has the form

1 0

(dn"'9dl)= 0 .'1 .

LS

Then we have «a,, =0 or ¢,(1).
Let J/'={1, -- -, k}—J. Since {y;} satisfies the condition of Con-
jecture A, by the same argument we get
X’J=%‘, Brnlms Bn=0 or ¢,().

Clearly we have {m;p,#0}N{m;a,+#0}=¢. By the definition of
blocks, we get {m; 8,#0}=¢or {m; a,+0}=¢. Hence X,=>, ¢.(1d,
or O, this completes the proof of the theorem.
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