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1) (18 points) Use Gauss-Jordan elimination to solve the following sysiem of
equations:

X +Xx,+x +xX+x, =4
2x,+4x, + 6x; — 2x, + 2x; =6
3% +2x, ¥+ x;+2x, 4+ 3x5 +4x, =15
4x, +4x, +4x; +x, +5x; +3x, =20

X +3x+5x - 2x, +x,—x, =2
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2) (14 points) Discuss, according to the values of k, the nature of the solutions of the
system whose augmented matrix is below. Then, solve the sysiemn whenever

possible.
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3) (7 points) Find the matrix 4, given that (ZAT + 1)4 = (4 SJ
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4) (13 points)
-1 0 |
2) (8 points) Find the inverse of the matrix 4 = I 1 0.
31 -t
b) (5 points) Use the result of part (2) to solve the matrix equation
-1 0 1 _ I 2
11 0[X=[-3 i
31 -1 0 5
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45
5} (12 points) Consider the matrices 4={1 2

6 1 2 3
3{and B=[4 5 ¢|.
111 357

a) (6 points) Find elementary matrices E, and E, suchthat B = E,EA,

B) (6 points) Use part (2) to find elementary matrices G and such that 4 = GFB .
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6) (16 points) Prove the following theorem:

If A is an nx n matrix, then the following statements are equivalent:
a) A isinvertible,

b) 4x =0 has only the trivial solution.

c) The reduced row-echelon form of 4 is I _.

d) A is expressible ag a product of elementary matrices.

.Hmt Prove that (a) = (b), (b) = (c), (c) =), (D= (a)
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7) (20 points) Determine whether each of the following statements is true or false.
Justify your answer.

a) A homogeneous systemn of linear equations with more unknowns than equations
has infinitely many solutions. [4e ’
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b) IFAB=AC, then B=C. [ulye

——

c) If4 and B are invertible nx n matrices, then the matrix 48 is invertible. [4i0e .

N AP I N V7 b 1) -~ —
(AB) {‘3‘*91./6’) i) -
SW A d R ac vﬁi:%lé@'& N ff;{ f,-,li--;'{ 62’ ﬁ'ﬂ
/A VS AB L wmanldl



o]

\_,

{rp—t C..i;‘Lom: L:r\. C,b‘x tl?‘,: f. A on ﬁ CO‘EJ/MA -fﬁ
/\\‘ lgﬂ’:.tt— e .{H wwaﬂaewﬁ .aB(QL Ca@fﬁ.&cﬁwﬁ&y”m_

Cmn N2 /PH. ULL LLLVJ/-‘%

/ Se Ho o

WS midid pof Yk AG=T .

Sc‘ f4' ./:) m;’f VM‘GLL%



