Chapter 1

1.3.63 'This is the line paraliel to & which goes through the end point of the vector 4.
1.3.64 This is the line segment connecting the head of the vector U to the head of the vector ¢ + .
1.3.65 This is the full parallelogram spanned by the two vectors ¢ and .

1,3?66? Write b= | — g and af -+ W = a¥ 4 (} — e}t = + o7 — &) to see that this ig the line segment connecting
the head of the vector ¥ to the head of the vector .

1.3.67 This is the full triangle with its vertices at the origin and at the heads of the vectors @ and .

1.3.68 Writing ¢ - ¢ = o - f as - (¥ — @) = 0, we see that this is the line perpendicular to the vector ¥ — .

. —
0.1 1 a 10 O =5
1.3.69 We write out the augmented matrix: |1 5 11 3| andreduceit to |5 | g g—g-frc
1 0 e b
0 0 1 afhec
So = =eEhEe = 8=BiC gpd o= el

1.3.76 We find it useful to let s = xp + a2 + - - + 2. Adding up all » equations of the system, and realizing that

the term z, is missing from the i** equation, we see that (n — 1)s = by + -+ by, or, s = Qll:'—fﬁl— Now the it*

eguation of the system can be written as s — x; = by, so that x; = 5 — b, = 91-"—%;%‘5’»& — by

True or False
Ch 1.TF.1 F, by Example 3a of Section 1.3
Ch 1.TF.2 T, by Definition 1.3.7
Ch 1.TF.3 T, by Theoremn 1.3.4
Ch 1.T¥.4 F, by Theorem 1.3.1
Ch 1.TF.5 F, by Theorem 1.3.4
Ch L.TF.6 ¥F; As a counter-example, consider the zero matrix.
Ch 1.TE.7 T, by Thearem 1.3.8
Ch 1.TE.8 T, by Definition 1.3.9
Ch 1.TF.9 T, by Definition.
Ch 1.TF.10 F; Consider the eguation x + y + z = G, repeated four ilmes,
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True or False

Ch 1.TF.11
Ch 1.TE.12

Ch 1.TF.13
Ch 1.TF.14

Ch 1.TEF.15

Ch 1.TF.16

Ch 1.TE.17

Ch 1.TF.18

Ch 1.TF.19

Ch 1.TF.20

Ch1.TF.21

T; Find rref.
T; Find rref

F: Consider the 4 x 3 matrix A that contains all zeroes, except for a 1 in the lower left corner.

F: Note that A E} =2A Bl for all 2 x 2 matrices A.

F; The-rank is L.

F; The product on the left-hand side has two components.
-3 0

T Let A=1-5 0j, for exampie.
-7 0
1 4 70

T; We have |2 =2[5} — |8
3 8 9

T The last component of the left-hand side is zero for ali vectors .

3 0] .
; A= " exe >,

T; {4 0]’ for (ex wmple
60 1 9 1 00

Filet A= (0 0 1!l andB= |0 1 0], for example. We can apply elementary row operations
G 00 0 00

to A all we want, we will always end up with a matrix that has all zeros in the first column,

Ch 1.TF.22

Ch 1 TF.23

Ch 1.TF 24

Ch1.TF 26

Ch1TR 27

{_Jh__ta.TF.za

- Ch L.TF 25,

T If 4 = o + b and ¥ = cp + d§ + er, then @ = acp + od§ + aer + bid.

F; The system =2, y =3, £+3y =95 has a tnique solution.

LA ) .
B Let A = [ o (}}’ for example.
10 . 2
Filet A= |0 1{andb= |31}, far example. :
11 5 o

T, by Exercise 1.3.44.
F: Find rref to see that the rank is always 2.

T: Note that ¢ = 19 -+ 0.



Chapter 1

Ch 1.TF.29 F; Let if = [(J)} , T {[ﬂ JW = {?}, for example.

Ch 1.TF.30 T; Note that 0 — 07 + (h§

1 1 r
Ch Il TE31 FiIf A 2] =0 then #= |2 is a solution to {Aﬁ] However, since rank(A) = 3, rref Afﬁ} =
3 3
g 06
0 10, meaning that only 0 is a solution to AF = 0
0 g 1o | teamne shat only - S08
00 00

Ch 1.TF.32 I If b =0, then having a row of zeroes in rref(A) does not force the system to be inconsistent,

—

Ch 1.TF.33 T By Example 3¢ of Se{ tion 1.3, the equation AF = 0 has the unique solution £ = 0. Now note that
A(T — ) = 0, s0 that 7 — of = § and & = .

Ch 1. TF.34 T; Note that rank{A) = 4, by Theorem 1.3.4

Ch1TF35 F; Let ¢ = (2 , U= “ , W = U , for example..
L0 10 1
) ~2t
Ch 1.TF.36 T We use rref to solve the system AF = 0 and find & = | -3¢t {, where { is an arbitrary constant.
t
-2
Letting ¢ = 1, we find [ 4] | -3 | = —26 — 37 4 of — =0, 80 that @ = 24 + 34,
1
T Lo
Ch LTF.37 F;let A =R = 0 1D for example.
1 O ... 0
Ch 1.TF.38 T; Matrices A and B can both be transformed into I = o1 8 . Running the elementary
0 0 ¢ 1

operations backwards, we can transform 7 into B. Thus we can first transform A into I and then 7 into B.
Ch 1. TF.39 T If ¥ = ail + b, then A7 = Alatl + i) = Ao} + A(b) = a A+ bAG.

Ch 1.TF.40 T; check that the three defining properties of a matrix in reef still hold. P, If b= 0, then having a row
of zeroes in rref(A) does not force the system o be inc onsistent.

- -
Ch1.TF41 T; A% = b is incousistent if and only if rank {A:Z)J = rank({A)+1, since there will be an extra leading

one in the last colunn of the augmented matrix: (See Figure 1,16.)
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True or False

Figure 1.16: for Problem T/F 41.

Ch 1.TF.42 T; The system AF == b is consistent, by Example 3b, and there are, in fact, inhinitely many solutions,
by Theorem 1.3.3. Note that AF = b is a system of three equations with four unknowns

) - o - r
Ch 1.TF.43 T; Reecall that we use rref {A:O} to solve the systemr A7 = . Now, rref{A:O} = {rref(fl):()} =

{rref(B ){)] = rref *[B 0] Then, since [rref(A)fﬁ

= [r.ref(B}f@J, they must have the same solutions.
]

[

p

o 1 2 . . .. Co . .
Ch 1.TF .44 F,; Consider { 0 UJ It we remove the first column, then the remaining matrix fails to be in rref,

Ch LTF.45 T, Fust we llbt all possible matrices rref(A), where M is a 2 x 2 matrix, and show the cor responding
solutions for M& =

eref( M) solutions of A& = {

o 1 )
(l) g {ﬁftl , for an arbitrary ¢
g (l) [é} , for an arbitrary +

Now, we see that if rref(A} # rref(B), theu the systems A = 0 and BF = § must have different solutions. Thus,
it must be that if the two systems have the same solutions, then rref{4) = rref(. B).
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