The number n is multiply perfect if and only if Gj(n) =
O(mod n). By (1) this is equivalent to

(2) Ti{n)= Sy(n) - (pl(n) + 1 (mod n).
The right hand side of (2) is congruent to
-Z djn,d>1Md)aS (n/d) + 1= - Z g g Md)nz(l+n/d) + 1 (mod n).

If nis odd, each l + n/d is even and n]n%(Hn/d). Thus an odd
n is multiply perfect if and only if Tj(n) =1 (mod n).

Now let n =TTp]n

our problem we have to assume n # 2. We wish to show that n

pot be even. Correcting the statement of

is multiply perfect if and only if Ty(n)= 1+ n/2 (mod n). Thus
we have to show Z dln,d>1 Md)n3(l+n/d)= n/2 (mod n) or

Zd‘n,dﬂ}*(d)(l-kn/d) + 1 =0 (mod 2). This is equivalent to
(4) 2|Z = 24| nMa)(1+n/d).
But 2= Zgj, m(d)(n/d) + Z ajpM) = Z g pKd)(n/d)

=@ = TTja* - p%-).

Thus L is even unless n = 2. This proves (4).

P 3. Let F be a finite field of characteristic p. Let V,
be an n-dimensional vector space over F. In V, a symmetric
bilinear form (a,b) is given. Letn>2ifp=2andn 23ifp
is odd. Show that there is a vector a # 0 in V such that (a,a) = 0.

P. Scherk

Solution by the proposer. Let F = { . .. } be a fin-
ite field of characteristic p. Let G denote the multiplicative
group of all the squares # 0. If p =2, §2= Q_Z if and only if
T =7 . Thus the mapping of the elements # 0 of F onto G is one-
one and G is the multiplicative group of F. If p > 2, this mapp-
ing is two-one and G is a subgroup of index two in the multiplica-
tive group of F. Let G denote the complement of G in this group.

If1+G=G, 1l &G would successively imply 2,3,...,p-1€G
and finally p = 0 € G. Thus

(1) 1+G#G.
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