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Section 1.3 Exercises

11. Given
1 0 5 2
ar=\|-2|,az=|1|, as=|-6|& b=|-1
0 2 8 6

To find out whether b is a linear combination of a; az
and a3z, we check if the vector equation x;a; + xza- +
X343 = bhad a solution or not.

1 0 5 2
1|+X3 [—6]=[—1] ................... (1)
8 6

—2|+x
Write the above equation in augmented matrix say M

X1

0 2

1 0 5 2
-2 1 -6 -1
0 2 8 6

Using R2— Rz + Z2R;:

1 0 5 2
M~10 1 4 3
0 2 8 6

Using R3— R23+ Z2R>

1 05 2
M~[0143]

0O 0 0 O



The linear system corresponding to M has a solution, so the vector equation
(1) has a solution and therefore b4 is a linear combination of a; az and a3

13.

A=

1 -4 2 3
0 3 5 b=|[-7
-2 8 -4 -3
Denote the columns of A by az, azand a3
ai az a3 b

\) 1l

1 -4 2 3
[azazas bl =[O 3 5 —7]

-2 8 0 3
Using Rz = Rz + 2R
1 -4 2 3
0 3 5 -7
-2 8 0 3

The system for this augmented matrix is inconsistent since 0 # 3.

Hence bis not a linear combination of the columns of A.
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Section 1.4 Exercises:

Q5.

Write a matrix equation as a vector equation using definition of AX.

By the definition of A-x

2 ez [T+ oo ] =[]

Therefore

2 e[ =[]

Q7.

[ 4 —5] 7 6
X —1 X 3 +X _8=_8
1 v +2_5 3 0 0

—4 1. 2 —7

The left side of the equation is linear combination of
three vectors. Given system of equations is equivalent
to a single matrix equation AX =5



Where 4 =

Thus
AX=RF
[ 4
—1
7
|—4

Qo.

[ 4

7

-5
3
-5
1

—1

—4

71

—8
0

2 |

5x7+ x2-3x3=8

2x2+ 4x3=0

-5
3
-5

x1
X2

x3

|

—8

o[l Syl rxlyl=lo]
[(5) _12 i] [glzlg]

x1

=|x2

|







