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2) (15 points) Discuss, according to the values of k, the nature of the solutions of the
system whose augmented matrix is below. Then, solve the system whenever possible.
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3) (15 points) Consider the matrix 4=|1 0 3|. 150
0 0 1 T ( o-l? )
00

a) (7 points) Find elementary matrices £, and E, such that E,E,A=1.
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b) (8 points) Use part (a) to express the matrix 4 as a product of two elementary

matrices.
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4) (14 points)
1 -1 1

a) (7 points) Let A= [2 -1 0]. Find A or prove that 4 is not invertible.
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b) (7 points) Find the matrix X such that: [ > ]X = [2 0 1].
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5) (6 points) Prove the following theorem: Ii;zAJT: =bfisa system of linear equations, then
' the system has eith@m solutions, exactly O@Stolution_, or infinitely many solutions.
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6) (16 points) Let 4 be an nx n matrix. Prove each of the following statements:

a) (4 points) If 4 is a diagonal matrix all of whose entries are d, then ¢r (A) =nd.

¥ (7oA Gip) = y
o, O\ ") ez,
N \ Tg\ﬁ:@w_m m enbvan Ifom -
A " alhls My“
b) (4 points) A— 4" is skew-symmetric. Lba[ﬁ “‘J)-?ﬁ e

| - tﬂ;ﬂ*\f.; AT A\ .
-ht_on | ,
@ - - [ﬂ_ﬂ’r\ t'}s\.p@.\lks Skwkxé;w

) (4 points) If 4 is invertible and k = 0 is a scalar, then kA" is invertible and
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7) (18 points) Let 4 and B be two nxn matrices. Prove each of the following statements.

a) (4 points) If 4 and B are both invertible, then 4B is invertible and (4B) =B 47
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b) (4 points) If A is invertible and B is row- -equivalent to 4, then B is mvertlble
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¢) (6 points)Let AX =0 bea homogeneous system of linear equations and let Bbe

invertible. Show that if 4% =5 has only the trivial solution, then (BA)% =% has
only the trivial solution.
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d) (4 points) A square matrix M is said to be orthogonal if MM T =I.Show that if 4
and B are both orthogonal, then 4B is also orthogonal.
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