RL I
NN B E R RL FIRIE B Y R
SEEARE &

1. Find a5 by 5 matrix A with entries in the field of real numbers such that the minimal
polynomial satisfied by A is X° + X* —3X2 4+ 1.

2. Let f : R? = R%be an isometry fixing the original point, that is,
\f(z) = f(y)| = |z —y| forall z,y € R? and f(0) = 0. Then there exists an
orthogonal matrix A (that is, AA* = I, the identity matrix) such that f(z) = Az for all

Tz € R?. Here, K denotesthe real numbers and the elements of R? are written as

columns.
3. ("¢i) Let
2 0 -1
A=11 -1 0 |,
0 1 -1

a 3 by 3 matrix with entries in the field of real numbers. Find an invertible matrix C' such
that

0 a b
CAC' =] ¢ 0 d |,
e f O

for some real numbers a, b, ¢,d, e, f.

4. (FI3) Let A be an n by n matrix with entries in the field of real numbers such that the
trace of A is 0. Prove that there exists an invertible n by n matrix C' such that

C~AC has only O's on its main diagonal.



	Text43: 
	Text44: 


