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. (10 %) Find all points (a,b,c) in R® for which the system

{2z+4y+62 a
b

c

4z + by + 6z
7t + 8y + 9z

has at least one solution.
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. (10 %) Let A, B be n x n matrices over R. Prove or disprove the following
statements.
(1) The trace of AB — BA is always zero.
(2) I AB = —BA, then at least one of A, B is not invertible.

0 2 3 4 5 6
2 0 0 0 0 O
3. (15 %) Let A:= | 5 gg g g g and I be the 6 x 6 identity matrix.
5 0 0 0 0 O
6 0 0 0 0 O

Fill the following blanks: ‘
(1) The eigenvalues of A are . |
(2) The determinant of I + A is
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. (20 %) Let V be a finite-dimensional vector space over a field F, and let V" denote
the dual space of V i.e., V* is the space of linear functions V' — F. ’
(1) Show that V*, as a vector space, is isomorphic to V.
(2) For v € V, define ¢y: V* = F by ¢u(f) := f(v) for f € V*. Show that the
map ¢: V — (V*)* define by v ++ ¢, is an isomorphism of vector spaces.
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. (10 %) Let V be a finite-dimensional inner product space over R with the inner
product {,): V x V = R. If W is a subspace of V, we define
Wh:={veV|(wv)=0forallweW}
Suppose Wi, W, are two subspaces of V. Show that -
(W + Wa)* = Wi n W3

. (20 %) For all z € R*, we define the norm of z by ||z|| = /(z, =) where (,) is the
standard inner product on R". :

11 1 1 1
LetA=|1 1 -1 -1)jandb=|-1].
' 1 1 0 0 1

(1) Find a vector p in the column space of A (the subspace of R?® spanned by
the column vectors of A) such that |[p —b|| <||A-z —b|| for all z € R*

(2) Find a vector zo in the row space of A (the subspace of R* spanned by the
row vectors of A) such that A-zo = p. *

[=2]

-1 -1 0 2 6 =15
7. (15 %) Determine whether A = ( 0 -1 —-2) and B = (1 1 —5) are
_ 6 0 -l 1 2 =6
similar over C or not? Justify your answer.
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