Chapter 4: Vector spaces

a)
1
Determine if w = 3 | 1s in Nul A, where
—4
3 -5 =3
A= 6 —2 0
-8 4 1
b)
5
Determine if w = | —3 | is in Nul A, where
2
5 21 19
A= |13 23 2
8 14 1
Exercise 2:

glalw sl Acola
PRINCE SULTAN

Find an explicit description of Nul A by listing vectors that span the null space.

a)
A=l 175
b)
[ —6 0 0
0
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Exercise 3:
Use an appropriate theorem to show that the given set,W, is a vector
space,or find a specific example to the contrary.

a)
a
bl:a+b+c=2
c

b)
.
S |:5r—1=s5+ 2¢
t

c)
- -

< b | a—2b=4c
¢ | 2a=c+3d
—d—

d)
a
b | a+3b=c
c| b+c+a=d
d

e)
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¢ — 6d

d ¢, d real
c
f)
—a + 2b
a—2b »a, b real
3a — 6b
Exercise 4:

Find a non-zero vector in Nul A and a non-zero vector in Col A with:

1 -3
_lo o
A= 0 0
0O O
Exercise 5:
Let A = [g lé] and w = [%] Determine if w is 1n

Col A.Is win Nul A?

Exercise 6:
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Determine which sets in Exercises 1-8 are bases for R?. Of the sets
that are not bases, determine which ones are linearly independent
and which ones span R?. Justify your answers.

1 | 1 | 0 0
1. Of,1 11,1 2. O .1 01, 1
0 |0 1 i 0
1] [ 371 [ -3 1
3. ol.| 21.] -5 4. 2 —3
i -2 1L —4 i 1 1 2
1 ] 21170 | —4
5. -3 1, 91,101, — 2 —5
i 0_ i 0_ _0 -3 6
2] [ 6] |
7 30, —1 S —4 |,
i 0 1 L 5 i 3
Exercise 7:

Assume that A is row equivalent to B. Find bases for NulA and ColA.

2 4 -2 —4 1
A=| 2 -6 =3 1[.B=]|0
3 8 2 -3 0

Exercise 8:

(el (8 Bl e}
o L
o W
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Let v, =

, V3 = 11

7
,and H =

Span {vy, v,, v3}.It can be verified that 4v, + 5v, — 3v; = 0.
Use this information to find a basis for H . There 1s more than

one answer.

Exercise 9:

a) Find the vector x determined by the given coordinate [x]z and the given

basis B.

|

R

g

b) Find the coordinate vector [x]z of X relative to the given basis B.

1
]!

Exercise 10:

o

|

-2

i

For each subspace in Exercises 1-8, (a) find a basis, and (b) state

the dimension.

s — 21
1. {| s+t
| 3
[ 2¢
a—>b
3. 9 b — 3¢
_a+2b

cs.tinR

ca,b,cin R

4.

45

—35 |:s5,tinR
—

a-+b
2a )

g —p | a,binR
—b

Remember the dimension is the number of vectors in the basis.
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Exercise 11:

Assume that the matrix A is row equivalent to B. Without calculations, list
rank A and dim NulA.Then find bases for ColA, RowA, and NulA

1 —4 9 -7
—1 2 -4 1],
5 =6 10 7
0 -1 5
-2 5 —6
0 0 0
1 -3 4 -1 9
—2 6 -6 —1 —10
-3 9 -6 -6 -3
3 -9 4 9 0
-3 0 5 =7
0 2 =3 8
0 O 0 5
0 0 0 0

Exercise 12:

Let B = {b;, by} and C = {¢;, ¢»} be bases for a vector space
V', and suppose b; = 6¢; — 2¢; and b, = 9¢; — 4¢,.

a. Find the change-of-coordinates matrix from B to C.
b. Find [x ]c for x = —3b; + 2b,. Use part (a).
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