1. Section 4.2, Page 289, question 24.

(a)Given A or Bis singular :
By theorem 2, we have det(AB) = det(A)det(B) . By theorem 3 and the given condition we have either
det(A) =0 or det(B) = 0. Hence, det(AB) = 0 and by theorem 3, that makes AB singular.

(b)
Given AB s singular, by theorem 3, we know that det(AB) = 0. Furthermore, by theorem 2 we have
det(AB) = det(A)det(B). To get det(AB) = 0, det(A)det(B) must be zero, which implies that at least

one of the matrices (A or B) has a determinant of zero, implying that it is singular by theorem 2.

2. Section 4.3, Page 297, question 18.
d f eR &R, la ¢ bC,<Cila b
det(B)=la ¢ bl — —|d f e — |d

3

C
fl=—=[2]

8 i h = g 1 hl = g h i
3. Section 4.3, Page 297, question 22.
2 2 4 4 2 2 0 4 2 2 0 4
C,-C, R, - R, 2 2 4R -2R,J0 0 -2
11 3 110 3 1103 s
N - =101 1 3 > 11 3=
1 0 2 1 1 01 1 1 01 1
= = 31 1 = 31 1
4 1 3 2 4 1 1 2 31 01
—2(—1)“31 1=—2(1—3)=
31
4. Section 4.4, Page 305, question 8.
-2-1 -1 0 ) |
=l 0 1-12 1 |=(=D0-1) +-DPol ©7 =
pA) (=D7(1-4) 5 14 =D I

-2 =2 -1-A
A+2 0 +/1+2 1
2 A+l | 2 2
A+DA-DA+2D)+2)=A+ DL + A1 -2+ =A+ DA + D) = AUA+1)*

A =0 with algebraic multiplicity of 1.

—-(1-4

=(A-D((A+2)A+D-0)+2A+2)-2)=(A-DA+2)A+D+2(A+]) =

Eigenvalues when p(A)=0.. Eigenvalues are:

A =-1 with algebraic multiplicity of 2.

5. Section 4.4, Page 305, question 18, part (a) only.
Given: Hx = Ax,x # 0

g(H)x=(H?-2H* —H +2D)x = H’x—-2H’x - HX+ 2Ix = A'x - 22x - Ax+2x by part 1 of theorem 11.

‘ Hence an eigenvalue for q(H) is A —2A — A+ 2= q(A) which is what we set out to prove. ‘
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6. Section 4.4, Page 306, question 28.

1 3 -1 -1j1 1 3 -1 —-1| 1 9
X, =|1|=x,=4x,=(-12 0 5 |1|=]|-7 X, =Ax,=|-12 0 5 |-7|=|-7
1 4 -2 -1]1 1 4 -2 -1] 1 17

3 -1 -1 9 17 3 -1 —1] 17 41

X, =Ax,=|-12 0 5 |-7|=|-23 x,=Ax,=/-12 0 5 |[-23(=|-39
4 -2 1|17 33 4 -2 -1| 33 81

3 -1 -1 41 81
X;=Ax,=|-12 0 5 |-39|=|-87
4 -2 —1| 81 161

g = XX _OO+OED+IM _[75 g X% DO+ EDED A7) _[75

Cox)x, O+ MM+ D)D) 3 ox'x, OO+EDED+O) LS

5 - X,'X, _ (907 +(-7)(23)+(7)(33) _[ 875 5= x,'x, _ (I7)(41)+(-23)(-39) + (33)81) _[ 4267
XX, OO +FEDEDHADAT) 419 7 xTx, (DA +(-23)(-23)+(33)(33) | 1907
5= x,'X; _ (4D +(-39)(-87) +(81)(161) _[ 19755

YUxTx, (AD@AD+(=39)(=39)+8D@B1) | 9763
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