U171. Let A be a matrix of order n such that A9 = O,,. Prove that
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is invertible.

Proposed by Titu Andreescu, University of Texas at Dallas, USA

Solution by Arkady Alt, San Jose, California, USA

Let f(A) = —%A?’ — %A?’ — %A — I, and B = Af (A). Since for any two polynomial

P (z) and Q (z) and any matrix A holds P (A) Q (A) = Q (A) P (4) then B0 = (Af (A)Y =
AWHmm=OU%MQ<%ﬁ+%A&%;¥+A+LO(Q+B+B%%~+B%:
(In—B)(In+B+B*+---+B%) =1,— B® = I,.Thus, I, + B+ B*+---+ B’ is
inverse matrix for %A‘l + %A?’ + %AQ + A+ I,

Also solved by Michel Bataille, France; Daniel Lasaosa, Universidad Piblica de Navarra, Spain;

Moubinool Omarjee , Paris France; Andrea Ligori, Universita di Roma “Tor Vergata”, Roma,
Ttaly.
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