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Worksheet: Is it a subspace?
A vector space is a set of vectors with a defined addition operation and a scalar
multiple operation. (Various sensible rules—p. 130—apply to those opera-
tions.) A subspace is a subset S of the vector space for which any linear combi-
nation of elements from S is in S.

You can verify that S is a subspace by checking if 0 is in S, if v + w is in S
whenever v, w are in S, and finally if cv is in S whenever v is in S and c is any
real number.

For each problem below, sketch S if possible, and otherwise describe it. Say
whether S is a subspace or not. If so, provide a brief justification. If not, de-
scribe an element that is not in S but would be if S were a subspace.

1. Vector space: R2. S is the set of all points in the first quadrant of R2.

2. Vector space: all real-valued functions on the line. S is the set of all polynomials.

3. Vector space: R3. S is the set of all vectors ai+ bj+ ck where a, b, c are integers.
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4. Vector space: R2. S = all solutions to Ax = 0 where A =
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�
.

5. Vector space: R2. S = all solutions to Ax = b where A =
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�
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
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�
.

6. Vector space: R2. S = all solutions to Ax = 0 where A =


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�
.

7. Vector space: R3. S = all solutions to Ax = 0 where A =

2

4
3 2 1
0 1 1
�6 �3 �1

3

5.

YI 2×1-3×2=-0 e¥in . 2x
,
-3×2=0 ✗1=0

6×14-7×2=0 16×2=0
⇒

✗2=0
Xzn

s={E}={[:]}=Z is#×, the trivial
vectorspace

☒
I 2×1-3×2=-1 m 2x

,
-3×2=-1 S

-6×1+9×2=3 0×11-0×2=0-0%0*-7,
let ×z=t . then × , __-Hz3t_ = -12 +It
so 5={1%3++17} } wheat is any real number

(8) Knot
yes 2×1-3×2=0 -9km '

2x , -3×2=0 e
-6×1+9×2=0

0×1+0×2=0 let ✗z=t

So
so ×,=Zt

s={ tf.FI } soranst ×#→× ,

Yes e1im→[ & ? I
, ]→[}?;] 3*+2×2++3=0

Xztxz -0

X3=t
1×3 ×z=

-t

×, -_ tfttzt)s={t[¥] } foranst ☒* =§t
14L


