


Section 2.6
Subspaces



Outline of Section 2.6

• Definition of subspace

• Examples and non-examples of subspaces

• Spoiler alert: Subspaces are the same as spans

• Spanning sets for subspaces

• Two important subspaces for a matrix: Col(A) and Nul(A)



Subspaces

A subspace of Rn
is a subset V of Rn

with:

1. The zero vector is in V .

2. If u and v are in V , then u+ v is also in V .

3. If u is in V and c is a scalar, then cu is in V .

The second and third properties are called “closure under addition” and

“closure under scalar multiplication.”

Together, the second and third properties could together be rephrased as:

closure under linear combinations.

• a line through 0

• a plane through 0

• any span

• NOT: a line or plane that does not contain 0





















So why learn about subspaces?

If subspaces are the same as spans, planes through the origin, and solutions to

Ax = 0, why bother with this new vocabulary word?

The point is that we have been throwing around terms like “3-dimensional

plane in R4
” all semester, but we never said what “dimension” and “plane”

are. Subspaces give the proper way to define a plane. Soon we will learn the

meaning of a dimension of a subspace.



Section 2.6 Summary

• A subspace of Rn
is a subset V with:

1. The zero vector is in V .
2. If u and v are in V , then u+ v is also in V .
3. If u is in V and c is in R, then cu 2 V .

• Two important subspaces: Nul(A) and Col(A)

• Find a spanning set for Nul(A) by solving Ax = 0 in vector parametric

form

• Find a spanning set for Col(A) by taking pivot columns of A (not reduced

A)

• Four things are the same: subspaces, spans, planes through 0, null spaces


