M2REG-INVM-2223-ASM-SET 1-MATH
Suggested solutions

0 -5 5
. @ |A-I=]|2 0 -1
2 1 0
-5 5| o s
) -
0o -1 P -1
=0

(b) det(B — AB) = det[-B(A — )]
= det(A — I) det(—B)
=0

Thus, B — AB is a singular matrix.

2. det(l - A—lBA) - det(A‘lA - A‘IBA)
=det[A™'(I - B)A]
=det A~! det(] — B) det A
- det(A_lA) det(I - B)
=detIdet(I — B)
=det(I - B)
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3. (a) det(A_l) :det(AT)

1
—— =detA
det A ¢

(detA)? =1

det(AB) = (det A)(det B)
= (det A)(0 — det A)
= —(det A)?
=-1
(b) A(B+A)TB=AB"B+AA"B
= AB"'B+AA™'B
=A+B
(c) det(A+B)=det|A(B+A)" B|
det(A + B) = (det A)[det(B + A)](det B)
det(A + B) = (det(AB)) det(A + B)
det(A+ B) = —det(A + B)
2det(A+B) =0
det(A+B) =0
Thus, A + B is singular.
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2 -3 -4\ (-3 -2 1\[-2 -3 -4
4. @Bl2 4 s5|=|-1 0o 2|2 4 s
-1 -1 =2/ \2 1 =2/\-1 -1 =2

1 00
=0 1 0 M
0 0 1
-2 -3 -4 100
2 4 5|B=[l0o 10
-1 -1 =2 00 1
-2 -3 -4
Thus,B'=[2 4 5 1
-1 -1 =2
—2 -3 —4\[-2 -3 -4
® BH =2 4 5|2 4 5
-1 -1 =2/J\-1 -1 -2
2 -2 1
=[-1 5 2
2 1 3
BH =[BT
2 =2 1\[2 -2 1
=l-1 5 2f|-1 5 2
2 3/\2 1
8§ -13 1
=1-3 29 15
9 4 13
(BH =B M
8 -13 1
=1-3 29 15 1A
9 4 13
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5. @Xxy={o0 2 1|1 -1 =2
1 4 2)\-2 -9 4
-11 0 0
=10 -11 0
0 0 -11
0 22 -11\/2 -1
rx=|1 -1 =21lo 2
2 -9 4 J\1 4
-11 0 0
=10 -11 0
0 0 -11
(b) Note that X (—iY) = (—LY) X =1
11 11
x1=-ly
11
| 0 22 -11
=-l1 -1 -2
2 -9 4
6 @ aro [ V3 (—1 ~V3
4\v3 -1 ]\V3 -1
1[{-1 V3
T2(-V3 -1
sl V3 (—1 ~V3
413 -1]\V3 -1

)

(b) Note that AA% = A%A = I.

A7l = A2
_Lf-L
2 V3 -1
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. @)3 =
' 1 —2|
-1 T
3 -5\ 1 (-2 -1
1 =2/ -1{5 3
2 -5
1 -3
3 -5 1 2
b A=
()ﬁ 2 0 -1
2 -5\(1 2
A=
1 -3 @ —J
(29
11 s
12 -5
8. (a) detB = =-9
21 8

0. @ A= 2 3\(2 3
) 2 1/\2 1

v
[
—_—
[
AN
N O
o

s 10 9 2 3 10
A2 _3A 4] = -3 —4
6 7 2 1 0 1
O
1o o
(b) A2—3A-41=0
I=-A--A
47 4
301 301
1
Al =—(A-31
4( )
1 3
_| 4 4
Sl
2 2
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1 0 -2\({1 0 -2 9 0

1

10. @ P=[2 2 1|2 2 1]|=|2 4

-4 0 3)\-4 0 3 -16 0
9 0 -8\(1 0 -2 41

PP=|2 4 1|2 2 1]=|6
-16 0 17/\-4 0 3 -84 0

P} —6P?+3P +101

41 0 -42 9 0 -8

=6 8 3 |-6]2 4 1

-84 0 83 -16 0 17 -4 0
000

={o 0 0

000

(b) PP—6P>+3P+101=0

_1 3 2
1= 55(=P*+6P* = 3P)

1 3.3
=P|-—P*+ZP-—1I
1000 5 10
1
plo_tp3p_ 3,
1000 5 10
3 2
5 9 3
11
122
4,
5 5
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1
11. (@ M*==|-1 0 1:5—1 -2 -1
-1 -1 0 1 -1 =2
-2 -1 1
3+M—L -1 =2 -1
3V3 1 -1 =2
0 1 1
S EPE
‘5—1 -1 0
=-M

Thus, M> + M = 0.

(b) detM:—i(_1 1)+i(_1 0)
V3l-1 0] 3\-1 -1
=0
det(M3) = (det M)?
=0
© I+M+MHI-M+M>)=1-M+M>+M—-M?>+M +M>- M +M*
=I+M>+M*
=1+ M*+M(M>)
=I+M*>+M(-M)
=1
(I-M+MHA+M+M>)=T+M+M>—M—-M>—-M>+M*>+ M +M*
=I+M*+M*
=1
Thus, I+ M +M>)™' =1- M+ M>.
(d) (I+M)X =M*(I-X)
(I+M+M>)X =M
X=(-M+M)M?
=M>- M3 +M*
=M*+M+M(-M)
=M
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m m 0 2m
12. (a) detM = -
2 1 2 1
=-m — (—4m)
=3m
T
-m -1 2
1 1
M7 =—/| 4m 1 =2
3m
2m° m m
1 4 2m
3 3
_ 1 % 1
%m 3m %
3m 3m 3
X 4
b) M| Y |=]|3
1
— -1
4
1 4 2
N _Z - =2
3 3
N
1 %m 3m % .
4 3m  3m 3
2m + 8
3
| -m-1
3
—mn}-Z
3m
1_—m+2
4 3m
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