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Question 1.
Let ¢: R?> — R be a quadratic form given by a symmetric matrix M €
M2 x 2;R), i.e., M = MT and

d((@y) = [+ y]M [j] |

If det M # 0 does it follow that for all vectors (z,y) € R?, (z,y) # 0
q((z,y)) # 07

Answer 1.
No, it does not. Consider

M=[$ (1)]

a((1,0) = [1 0] M [é] _

Then

Question 2.
Let V < R3 be a proper subspace of R? (i.e., dimV =1 or dimV = 2). Let

Py1:R® - R3,

denote the (linear) orthogonal projection onto V* (i.e. onto the orthogonal
complement of the subspace V') and let

Sy R3 — R3,
denote the (linear) orthogonal reflection about V. Does it follow that

SVOP‘/J_ =—PvJ_?



Answer 2.
Yes, it does. For any v € R3 let

v =w+u,
where w € V and u € V*. Then
Pyi(v) = u,
Sy (u) = —u,
hence

Sy (Py1(v)) = —u = —Pyi(v).
Question 3.
If A,B e M(2 x 2;R) does it follow that
det(A? + 2AB + B?) > 07

Answer 3.
No, it does not. Consider

a=[0 5]m=fo 4

A% + 2AB + B* = 24B = B g]

that is det(A? + 2AB + B?) = —4 < 0 (note that AB # BA).

Then

Question 4.
Let A, Be€ M(m x n;R) be matrices such that

ritar;
RNy

for some 7,7 € {1,2,...,m} and some « € R (i.e., one is obtained from the
other by the row operation r; + ar;). Does it follow that the reduced (row)
echelon form of matrix A is the same as the reduced (row) echelon form of
matrix B?

Answer 4.
Yes, it does. Row equivalent matrices have the same reduced row echelon
form (cf. Lecture 1).

Question 5.

Let A, B e M(2 x 2;R) be two matrices and let v € R? be an eigenvector of
matrix A and simultaneously an eigenvector of matrix B, corresponding to
the same eigenvalue. Is vector v € R? an eigenvector of matrix AB — B??

Answer 5.
Yes, it is an eigenvector corresponding to the eigenvalue 0,

(AB — B*)v = A(Bv) — B(Bv) = A(\w) — B(\w) = A?v — \?v = 0.



