Question:

- 3 1
Determine whether b = —7 |is alinear combination of El = 0 , EQ =
-3 -2
—4 2
3 land as=| 5
8 —4

Solution: .

Since we know that a vector b is a linear combination of the vectorsa)l, EQ and
as < the following vector equation(in fact a system of equations) has the so-
lution.

—

Vector equation =zxa; + yaz + za3,where x,y and z are unknowns.
3 1 —4 2
= | -7 | = O +y 3 +z 5
-3 8 —4
3 —4y 2z
= | -7 | = + 3y + 5z
-3 72x 8y —4z
3 r—4y + 2z
== -7 | = O0x + 3y + 5z
-3 —2x+8y—4z
r—4y+2z=3 1 -4 2 3
= 0z 43y +5z=—-T7 andits Corresponding augmented matrix: 0 3 5 =T
—2z 48y —4z = -3 -2 8 -4 -3

Now we reduce it into Reduced Echelon form to have its solution.
1 -4 2 3

0 3 5 -7
-2 8 —4 -3
By Ry — R3 + 2R,

1 —4 2 3 1 -4 2 3
~ 0 3 5 -7 =0 3 5 -7
—2+2(1) 8+2(—4) —4+2(2) —-3+2(3) 0 0 0 3

~last row implies that 0z = 3, which is impossible as # a z € R which on
multiplying with zero can give 3.
= given system does not have any solution.

. . . . — i
. b can never be written as a linear combination of the vectors a1, acand



