3. Consider i, j, and k as the basis of the three dimensional vector space. Now
construct a new basis a=i+j, b=i+k, c=j+k.
a. Construct the change of basis matrix.

Solution:
Let I={i, j, k} and A={a, b, c}
1 1 0
a= 1|1 b=1{| 0 c=I||1
0 1 1
.. The change of basis matrix is
«A
110
Uu=1{|1 0 1
011
To calculateinverseof U:
1 10[1 00 1 1 010 O
101010 —» -1 0{0 1 -1 (2nd row - 3rd row — 2nd row)
01 1/0 01 0 1 0 1
2 0 0|1 1 -1
- |-2 2 0|0 -2 2 (2nd row x —2 — 2nd row)
0 11/0 0 1
2 001 1 -1
- |02 0|1 -1 1 (1st row + 2nd row — 2nd row)
0110 0 1
2 001 1 -1
- |0 2 01 -1 1 (3rd row x 2 — 3rd row)
0 2 2(0 0 2
2 001 1 -1
- |02 0]1 -1 1 (3rd row — 2nd row — 3rd row)
0 02|-1 1 1
10011 1 -1
- |01 0|1 -1 1 x% (wholematriXx%)
0 01|-1 1 1
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1 1 -1
LUt =A %- 1 -1 1
101 1

b. Write vector r = i+2j+3K in terms of a, b, and c.
Solution:

1
F=1+2j+3k =1{| 2
3
. In A - representation :
I

1 1 -1 1
f= AlX 1 -1 1|2
211 11 3
|
0
: AIAZ
2
4
0
= Al|1
2
=0a+1b+2¢

c. Convert the following matrix from the old ijk-representation to the new abc-
representation:

R O K
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