M2REG-INVM-2324-ASM-SET 2-MATH
Suggested solutions

1 (a)A2—20 2 0\ (40
' “lo =3/lo =3] o 9

aA’+BA =1

de+28 0 | (10
0 92-38/ \0 1

We have 40 + 28 =1 and 9a — 38 = 1.

1 1
Solving, we have a = 3 and 8 = —.

6
1 1
b A2+ -A=1
(b) G G
1 1

1 1
6A+61 = [—A+61]A—I

6
1
Al = c(A+D)

3 0
0 -2

A

1

B=A"! 2 A7l
3 4

13 olft 23 o
3610 =213 4/lo -2
1 (3 6\(3 0
36 \-6 -8]l0 -2

109 —12)

36 \-18 16
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13 3
R(R*)=(R)R=1
Thus, R> = R~

(C) R31 — (R3)]0R
=R

—_— /IR
—
W
|
N
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~13 -4] lo 1
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=((1) ?):,

Thus, A~ = Band B~! = A.
(b) ACB=P
c=A"'pPB™!
= A"'PA
C" = (A7'PA)"
=A'P"A
= BP"A

© BPA=(_1 —1) (0 —4) (—2
1 2f\2 6]\1

-

BP*A = (BPA)”
2 0 20
E
(220 0 )
o 4

1

4% 0
(BP?A)™" = (

0 220

- 220420
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1 0 0\(1 O O 1 00
4. (a)A2—21—121—1—(310
1 0 -1/\1 0 -1/ \0o 0 1
1 0 0\/f1 00\ (1 0 ©
Ad=12 1 -1|{|3 1 of=|5 1 -1
1 0 -1/\0 0 1 1 0 -1
10 0 1 0 0\ (1
AS—A?—A+T=[5 1 -1|-[3 1 o|-[2 1
1 0 -1/ \o o1

(b) (1) Whenn =1,
RH.S.= A>+0l = A>=L.H.S.

It is true forn = 1.

Assume A% = kA% + (1 — k)I, where k € Z.

= (kA2 + (1 - k)])A?
= k(A% - A?) + A?
= kA(A® — A) + A?

=kA(A =D +A%>  [by ()]
= k(A3 - A) + A?
= k(A>=1) + A? [by (a)]
=(1+k)A> —kI

Itis true forn =k + 1.
By M.L, it is true Vn € Z".
(i) A2019 _ 42(1009) 4
= [1009A% + (1 — 1009)]A

1 00 1 0 O
=1009|3 1 0|-1008f2 1 -1
0 0 1 1 0 -1
1 0 O
=(3029 1 -1
1 0 -1
det(Azow) _ I -1 —
0 -1
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((A—I)T)2019 — ((A2019)_1)T

-1 0

=_i1 3028 -1
-1 0

1 -3028 1
=10 1 0
o -1 -1
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5. @ @ a—-2 2 a—-3 21 (40
S 1 p-2/{ 1 -3 lo 4
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a*-5a+8 2a+p-5) (4 0 A
a+B-5 pP-58+8 0 4
We have @® — 50 +8=4,a+B—-5=0and B> - 58 +8 = 4. 1M
@ and B are roots of the equation x*> — 5x +4 = 0.
Thus, =4 and B = 1. 1A+1A
. 4 2
(i) detP = =2
11
(1 -1}
-1 -
= IM
2(—2 4)
1
S
=1 2 1A
-— 2
2
L
4 2\(0 -1\ 5 -
b) (i) POP™' = 2
(b) () PQ 11(23)_12
2
1
(423 !
12 2 _l 2
2
1 0
- 1A
0 2
1o\
i) (PQP~H" =
o worr=(.
1 0
PQ"P' = 1M
1 0
n:P—l 1M
o=y )
1
[z M1 o)(4 2
1L 5o 2n)
2
1
5 2[4 2
T VA
[ 2-2" 1-2" A
- _2+2n+1 1+2n+1



(iii) S =0+ PT +xI
0 -1 4 1 x 0
= + +
2 3 2 1) \0 «x
_4+x 0
|l 4 44x
When x = —4,
0 0
S =
4 0
, [0 0}f0o O 0 0
S: =
4 0/\4 0 00
0 0

Thus, S = forn=2,3,4,...
00

2021

D (k+1)Sk =28 +352+45% + . +2022527
k=1

=25 1A
Thus, the claim is agreed. 1A
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x 0 x

1 00
6. (@ () M(x)=|0 1 O|+|[2x 0 2x
0 01

-x 0 —x
0 1
=I+x{2 0 2
-1 0 -1
0 1
Wehave A=|2 0 2|
-1 0 -1

1 0 1 1 0 1 000
) A2=[2 0 21l2 0o 2|=[o 0 o0
-1 0 -1/\-1 0 -1 000
M(x)M(y) = (I +xA)(I+yA)
:I+xA+yA+xyA2
=+ (x+y)A
=M(x+y)
(iii) M(1) = [M(D)]'
It is true for n = 1.
Assume M (k) = [M(1)]¥, where k € Z*.
M(k+1)=M(k)M(1)
= [M(1)]*M(1)
= [M(1)]*!
Itis true forn = k + 1.
By MLL, it is true Vn € Z.
b ) B=M(@2) =MD
B" = [M(1)]*"
= M(2n)
1+2n 0 2n
=| 4n 1 4n
-2n 0 1-2n
(ii) Note that M(2)M(-2) = M(-2)M(2) = M(0) = 1.
B~ =[M(2)]"
= M(-2)
-1 0 -2
=|-4 1 -4
2 0 3
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" @-pB-

7. (@) XY ;(“—ﬁ—k a—ﬁ—k)(—k a-B—k
@) k k

SR Py Yy

1
X+Y=——(A-BI-A+al) =1
a-p

k B-a+k k

X’=X(I-Y)=X-XY=X
Y2=YI-X)=Y-YX=Y

(b) aX +BY = —~(A—BI) + (A—al)=A
a-p

Since XY =YX =0,

B
p—a

A" = (aX + BY)"

k B-a+k
1 (—k a/—,B—k)(a/—,B—k a-pB—k

k

):
)=

=" X"+ CM(aX)"" 1 (BY) + CJ (aX)"2(BY)* + ...+ (BY)"

— aan +ﬂnYn
=a"X+pB"Y
(c) Putk =2, =7and g8 =1 such that « # 5.

1 12 2 1 (=2
Define X = ——(A—1) = — dY = ——
efine X = 7—(A=1) 3(1 1)an 1—7(2

2004
2 3 - 38t 1) 3\l-1 2

2(72004) +1 2(72004) -2

= 7200271’ -1 720029’1 +2
3 3
(d) Consider the matrix &~ ' X + ,B_IY.

P
a

=X+Y=1

(@ 'X +B ) (aXx+8Y) = X2+ Exy+ %YX 112

Therefore, A™' = a7 'X +p7Y.
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