Solution (#661) (i) Let
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If we consider the equation A1 X + X B, = Cy,
( 311 + 721 2711 + 3T12 + X202 > _ ( 2 1 > ( Tl T12 ) n < 11
11 + 3721 T12 + 2T21 + 3722 1 2 T21 T2 Z21
as a linear system in the entries x;; of X we have
3 0 1 0 C11
2 3 0 1 C12
1 0 3 0 C21
0 1 2 3 C22
The 4 x 4 matrix reduces as
3 01 0 1 0 3 0 1 0 3 0
2 3 0 1 . 3 01 0 . 0 0 -8 0
1 0 3 0 2 3 0 1 0 3 -6 1
0 1 2 3 0 1 2 3 0o 1 2 3
1 0 0 0 1 0 0 0
. 0 0 1 0 . 0 0 1 0
0 3 0 1 0 0 0 -8
0 1 0 3 0 1 0 3
Hence the system has a unique solution.
(ii) For the following As and Bs,
(1) me(3 )
1 2 ) 0 -1
the equation As X + X By = Cs
(358114-1321 2$11+5L‘12+$2z):<2 1)(1‘11 $12>+($11
11 +3T21 T2+ 2T21 + T2 1 2 ZTo1  Too T21
give a system
3 0 1 0 C11
2 1 0 1 C12
1 0 3 0 C21
0 1 2 1 C22
This system reduces as
3 0 1 0 C11 1 0 3 0 C21 1
2 1 0 1 C12 0 1 —6 1 C12 — 2621 0
1 0 3 0lcy |~ | 0 0 =8 0]cii—3en 0
0 1 2 1 C22 0 1 2 1 C22 0

Hence we have a consistent system only when

€11 — €12 — €21 + ¢22 = 0.

This does not hold when C = I and hence AX + X B = I, has no solution X for this C.
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