MAT 342: Homework 4 (09/20)

1 Section 2.3

Ex. 1)
A=Y 2] dera) = -7 adjay= | 7L 2] 4o | VT 2T
ERk ’ —3 1 3)7 —1)7 |
31 B oo 4 =11 ., [ 4/10 —1/10
b)A—_2 4],det(A)—1O,adJ(A)—[_2 3],/1 —[_2/10 3/10].
13 1 3 5 2 -1 5/3 2/3
) A=| 21 1],det(4)=3,adj(A)=| 0 1 1|, A'=| 0 1/3 1/3].
—2 2 -1 6 —8 — 2 —8/3 —5/3
(111 1 -1 0
d) A=|0 1 1], det(4)=1adj(A)=|0 1 —1|=A"
00 1 0 0 1

Ex. 6)
Since A -adj(A) = det(A) - I, then when A is singular (i.e. det(A) =0), A-adj(A) is

the zero matrix.

2 Section 3.1

Ex. 13)
We show that the space R with the rule ® does not satisfy the axiom A4 (i.e. there
is no element ” — z”). Indeed take x = 1 in R, for any element y in R, we have:

l®y=max(1l,y) >1+#0.

Thus, one cannot have 1 ® y = 0. Therefore, R with the “addition” ® is not a subspace.



3 Section 3.2

Ex. 2)

a) No. The zero vector is not in the subset.

b) Yes. It is actually a line generated by: Span((l, 1, 1))

)
)

¢) Yes. It is a plan orthogonal to the vector (1,1, —1).
)

c) No. Take u = (1,0,1) and v = (0,1,1) both in the set. The sum u+v = (1,1,2)

does not belong to the subset anymore.

Ex. 4) 4pts
Solving the problem Ax = 0 leads to:

—2a+ 30
g ,  with «, 3 scalars
0

«

a |, with « scalar

o

_3@ ,  with «, 3 scalars

Ex. 10) 3pts

a) Sy subspace:

o Let B € S; and «a scalar: aBA = a(BA) = 0.
Thus, aB € 5;.

o Let Bl, BQ € Sli (Bl + BQ)A = BlA + BQA = 0.
ThllS, Bl + BQ c Sl.

Therefore, S; subspace.

b) Sy is not a subspace. Take B € Sy and a = 0, then: A(0-B) =

0 - B not in S5.

c) S5 subspace:

(0- B)A = 0. Thus,
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o Let B € S3 and «a scalar: A(aB) + aB = a(AB + B) = 0.
Thus, aB € S;.

o Let Bl,Bg € 531 A(Bl + Bg) + (Bl + Bg) = ABl + Bl + ABQ + Bg = 0.
Thus, Bl + BQ € Sg.

Therefore, S3 subspace.
Ex. 13) 3pts

a) We try to solve x = ¢1x3 + ¢oX2 which leads to:

—1
2
3

DN = W
DO N

This problem does not have a solution, thus x not in Span(x,Xs).

b) Similarly, solving y = ¢1x; + cox5 leads to:

-1 3]-9
2 4|-2
3 21 5

We find out that ¢; = 3 and ¢y = —2. Thus, y € Span(x,X3).
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