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41 Vector Spaces and Subspaces
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Let ¥ be the first quadrant in the xy-plane; that is, let

V:{[;] :.\:30,}’20}

z Huandvargin V,isu+vig V? Why?

b Find a specific vector v in V and a spectiic scalar ¢ such
that ¢u is not in V. (This is enough to show that V is not
a veclor space }

. Let W be the union of the &rst and third guadrants in the xy-

plane. Thatis, let W= {[‘;} xy 2 (}}

a Ifuisin W and ¢ is any scalar, is cuin W7 Why?

b Find specific vectors u and vin W such thatu + vis not in
W. This is encugh to show that W is not a vector space

Let A be the set of points inside and on the unit circle in the
xy-plane. Thatis, let H = {[;] x4yt g i} Find a spe-

cific example—two vectors or a vector and a scalar—to show
that H is not a subspace of B2,

. Construct a geometric figure that iliustrates why a line in B?

not through the origin is not elosed under vector addidon

1 Exercises 5-8, determine if the given set is a subspace of I, for
n appropriate value of n Justify your answers

~1 & tn

. Let H be the set of all vectors of the form | 35

. Let H be the set of all vectors of the form | 0

. Let W be the set of all vectors of the form b ,
¢

. All polynomials of the form p{t) = ar?, whereaisin &
. All polynomiais of the form p(t) = a + ¢*, where a is in B
. All polynomials of degree at most 3, with integers as coeffi-

cients.

. All poiynomials in P, such that p(0) =

5
Find a
2%
vector v in B? such that & == Span [v] Why does this show
that H is a subspace of B37
2t
Show that
~t
H is a subspace of B* (Use the method of Exercise 9)

13.

14,

where b and ¢ are arbitrary Find vectors u and v such that
W = Span {u, v}, Why does this show that W is a subspace
of B4?

s+ 3t
-1
. Let W be the set of all vectors of the form : . Show
4t
that W is a subspace of B* (Use the method of Exercise 11.)
1 2 4 3
Let vy == Qi,va=|1]|,v3= |2}, andw= |1
-] 3 & 2
a. Iswin{v;, ¥2, v3}? How many vectors are in {v), ¥a, 3}?
b. How many vectors are in Span {v,, v, v3}?

¢. Is win the subspace spanned by [v;, v+, v} Why?

8

Let vy, V2, v3 be as in Exercise 13, andletw= | 4] Iswin

~1

the subspace spanned by {v;, vz, v3]? Why?

In Exercises 15-18, let W be the set of all vectors of the form
shown, where a, b, and ¢ represent arbitrary rzal numbers. Ineach
case, either find a set § of vectors that spans W or give an exampie
to show that W is not a vectar space

15,

17.

" 3a 4 b [—a+1
4 16. |a—6b
mamib | 2b+a
a-b [ 4a +3b
b-c 18. ¢
& d a+b+c
L b | c—2a
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