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Let G be a finite group. Fix a prime integer p and let e be the
largest integer such that pe divides the degree of some irreducible
Brauer character of G with respect to the same prime p. The pri-
mary object of this paper is to obtain information about the structure
of Sylow ^-subgroups of a finite ^-solvable group G in knowledge
of e.

As applications, we obtain a bound for the derived length of the
factor group of a solvable group G relative to its unique maximal
normal p-subgroup in terms of the arithmetic structure of its Brauer
character degrees and a bound for the derived length of the factor
group of G relative to its Fitting subgroup in terms of the maxi-
mal integer e when p runs through the prime divisors of the order
of G.

All groups considered are finite. Let G be a group and p be a prime.
We denote by TΆτp{G) the set of irreducible Brauer characters of G
with respect to the prime p. For the same prime p, let ep(G) be the
largest integer e such that pe divides φ(\) for some φ e TBτp(G).
Let P be a Sylow ^-subgroup of G. Then the Sylow /^-invariants of
G are defined as follows:

(1) bp(G), where p W is the order of P
(2) cp(G), the class of P, that is, the length of the (upper or) lower

central series of P
(3) dlp(G), the length of the derived series of P
(4) eXp(G), where pex

P^ is the exponent of P, that is, the greatest
order of any element of P.

For a /j-solvable group G, we let lp(G) and rp(G) denote the p-
length and p-rank (respectively) of G, i.e. rp{G) is the largest integer
r such that pr is the order of a /?-chief factor of G.

We give a linear bound for rp(G/Op(G)) and a logarithmic bound
for lp(G/Op(G)) in terms of ep(G). Then, using induction on
lP(G/Op(G)), we obtain bounds for cp(G/Op(G)), dlp(G/Op(G)) and
exp(G/Op(G)) in terms of ep(G).
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