M2REG-MAD-2324-ASM-SET 1-MATH
Suggested solutions

1. (@ A+B+C=0
C=-A-B

ot 2 -1 (7 -1 3
46 1 4 1 -1
(-8 -1 =2
-8 =7 0

a b 5 —c 6 -4
2. + =
c d a 2a -3 7
a+5 b-c 3 6 -4
c+a d+2a] \-3 7
Wehavea+5=6,b—c=-4,c+a=-3andd +2a =17.
Solving, we have a = 1, b = -8,c = —4and d = 5.

5 2 4 0 9 2
3. (@) A+B=|-1 —4|+[1 7|=|0 3
2 1 -3 2) \-1 3
4 0\ (6 3\ (-2 -3
® B-Cc=|1 7|-|-1 1|=]2 6
3 2/ \-5 1 2 1
6 3 4 0\ (5 2
) 2C-B-A4)=2|-1 1|-||1 7|/-]-1 -4
-5 1 32/ \2 1
13 8
=|-4 -9
-5 1
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19 4 -1 2
5. (a) RA-B)-2(A+3B) = -2
(a) (24 - B) —2(A+3B) 10) (32_7
21 0
-7B =
-63 14)
-3 0
B =
9 =2
-1 2
A+3B =
32 -7
-1 2
A= -3B
32 -7
-1 2 -3 0
= -3
32 -7 (9 —2)

|
> oo
S
o
S —

oo 2 32 3| (e -9
T4 =5/ \4 =5) |12 37

A2 +rA =51
16 —9+2r 3r s 0
-12 37 \4r -5¢) lo s
16+2r 3r-9 s 0
4r-12 37-5/ |0 s
We have 16 + 2r = sand 3r — 9 = 0.

Solving, we have r = 3 and s = 22.
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-3 3\({1 -3 3
8. A2=lo0o 2 2llo 2
-1 5 4/\-1 5 4
-2 6 9
=2 14 12
-5 33 23

=5 33 23/\-1 5 4

-11 63 42
=[-14 94 70
-28 196 143
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9. (a) AB=

BA =

1
-2
4
4
-8
0

0 2

-1

2

2 0

-4
8
2

-2
6
1

4
-8
0
1
-2
4

—4
8
2
0
-1
2

-2
6
1

2
2
0

S O B~ O O B

Thus, AB = BA =41.
(b) (i) A(BC)+(CB)A=(AB)C+C(BA)

= (41)C + C(4])
=8C
-8 16 8
=16 -64 0
16 24 48
(ii) ABCBA = (AB)C(BA)
= (41)C(4])
= 16C
-16 32 16
=32 -128 0
~32 48 96
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10. () A2 a 1) (a I)Z(az 2a)
0 alJ\0 a 0 d°

A3 = a? Za)

0 d°

2

4 a 3d*\|[a a*t 4a®
A = 3 = 4
0 a 0 a 0 a

_|a (Da'! a1
0 a o «

The statement is true for n = 1.

k k-1
k
Assume A¥ = (aO “ . ) where k € Z™.
a
Ak+1 — AkA

B a* ka* "\ [a 1
o ak 0 a
B (ak+1 (k + l)ak)

O ak+1

The statement is true forn = k + 1.
By M.L., the statement is true Vn € Z*.

10
© 2 1 210 1. 210-1
C =
0 2 0 210

(1024 5120
1 o 1024
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11. (a) A2-5A4+ 41_(6 10) (2 2) (4 0)
3] o 4

=0

4-1 4-4
(b) Whenn=1,RHS.= ——A+-——I=A=LHS.

The statement is true for n = 1.

4k 1 4 — 4%
AssumeAkz( 3 )A+( 3 )I,wherek€Z+.

Ak+1:AkA
_[4’<—1 A 4 — 4k I}A
|5 (57
(A -1y, (4-4F
(S50
:(4k;1)(5A—41)+(4_34k)A

_ ((5—1)4'<+(—5+4))A+(4—4k+1)[

3

4k+1_1 4_4k+1
= A+ I
(=)=

The statement is true forn = k + 1.
By ML.L, the statement is true Vn € Z*.
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