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M20580 L.A. and D.E. Tutorial
Worksheet 3

1. Describe all solutions of Ax = 0 in parametric form, where

1 -2 -1 -5
A=12 -6 0 =8
0 0 -1 -1

Solution: To solve the linear system, we will reduce the augmented matrix to the
reduced echelon form.

1 -2 -1 -5 0 1 -2 -1 =5 0 1 -2 -1 =5 0
2 -6 0 -8 0[~|0 -2 2 2 0f~]0 1 -1 -10
0O 0 -1 =1 0 0O 0 -1 =10 0O 0 -1 =1 0
10 -3 =70 1 00 —4 0
~101 -1 -1 0|l ~[0 1 0 0 O
0 0 1 1 0 001 1 0
Hence we have
T, = 4xy
ZEQZO
T3 = —T4

x4 1s a free variable.

I 4
Finally, the parametric form is given by ? =a 01
5 _
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2. Are the columns of B linearly independent vectors? (Show all work)

1 2 4
B=1]0 2 10
—2 -3 -3

Solution: Let b, be the it" column vector of B. To see if by, by, by are linearly
independent we check if there is a nontrivial solution to x1b; + x9bs + x3b3 = 0.
Thus, we will reduce the augmented matrix [B|0].

1 2 4 0 1 2 4 0 1 2 40 10 -6 0

0O 2 10 0~ |0 2 10 O ~|0 1 5 0| ~1]0 1 5 0

-2 -3 -3 0 01 5 0 0150 00 0 O
Indeed this has nontrivial solutions, one of which is x1 = 6,25 = —5, 23 = 1. There-

fore the columns of B are NOT linearly independent.




