1. Section 1.5, Page 59, question 48.

X =X+ X5 +2x,, X, =—2x,

X, X3+ x5 +2x,
X, —2x, — x5 —2x,
X3 X3
X = = =
Xy — X5 — X
xS xS
X6 X6

2. Section 1.6, Page 69, question 30.

Let:
blZ ]

— X5 —2Xg, X, =—X5— X,

X, Xs 2x,
—2x, — X5 —2x,
X, 0 0
+ +
0 — X; — X,
0 X 0
0 0] | x |

A:|:all a12:|’ B:{bn
ay Ay b, bzz_

+ X

Because these are symmetrical : A= A" =[

ap
ap,

ap

Ay

e

bll
blZ

b12i|
b22

Given (AB)" = B" A" = BA, to make AB not symmetric, (thus AB # (AB)"), we must find matrices Aand B

such that matrix multiplication is not commutative(AB # BA).

a.b,+a.,b
AB={ 101 T a0,
a,by, +ayby,

a,b, +a12b22:| _|:a11b11 +a,by,
apby, +ayb,, byay, +byay,

bya,, +bya,, :|
by, +ayb,,

Examining the symmetry of each matrix or showing the inequality of the above matrices both lead to :

a, by, +a,b,, # apby, +ayb, = a,,by, —ayb,, # a,b, —apb,, = by, (a;, —ay,) # a, (b, —by,)

Substituting one simple set of numbersinto the above equations, can yield :

12 -1) # 2(2 = 1) which implies

S R

that

3. Section 1.6, Page 69, question 42.

1 3
a12 }’ B B [ }’
a,, 1 4

a
11
A=[
ay

(@A"+B=C=>A"=C-B=

(b)ATB=C:> all a21 1 3
a, ay||l 4
(1 1.0 0 2 1
R, -3R,
3400 3 0
=
0011 4 0
0 0 3 45 0
1 0 0 0 5 a,
01 00 -3 a,
-
001 0 11
00 0 1 -7

i
sl M)

a,;, tay,

23 3a,, +4a
|: j|:> 11 21

2 3
4 5

4 5 a, +ta,,
3a, +4a,,
1 0 0 2 1 0 0 0 5
RI_RZ
1 0 0 -3 01 0 0 -3
=
011 4 0011
0 3 4 5 0 0 3
5
-3 5 11
= A=
a, =11 -3 -7
a, =-7
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-4

R, -3R,

|

S O O =

;

o o = O

is one set of matrices that satisfies the conditions we are looking for.

0
1

S = O O

}=AT:>




()190—132—_14 B'C=[1 1]23—[6 8]
R P PY T TR e s
(BC)TC—132_T3—[14 18]3—[132]
U 44]) 5] 5|

.

5_

[j ﬂ Eﬂ = \/[18 32{22}: \/[18 32]@?}:\/@ =| 2337

4. Section 1.7, Page 79, question 30.

I CB, ll=

1 1] 0
v,=(2|v,=[3|v,=|1
1 2 a

To make the system linearly dependent, VX =0 must not be the only solution to the system :
110 0] = 110 O|R-R|1 0 -1 0
231 0|R,-2R|01 1 0] = (01 1 O
1 2 a O|R-R |01 a O|R,—R,|]O0 O a-1 O

For this system to be consistent, a—1 must equal 0. Thus , when , the vectors are linearly dependent.

5. Section 1.7, Page 79, question 50.
Since we are given that {v,,v,,v,} is linearly dependent in R™, we know that

kv, +k,v,+k,v, =8 where k,,k,,k,are not simultaneously zero. Looking at the linear
dependence of {v,,v,,v,,v,} leads to investigating k,v, +k,v, + kv, +k,v, =6 .1f we
set k,=0, we have the original relationship and since k,, k,,k, are not simultaneously

zero, we can conclude that {v ,v,,v.,v,} is also linear dependent.
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