Math 60. Rumbos Spring 2013 1

Assignment #10
Due on Wednesday, February 27, 2013

Read Section 2.10 on Dimension in the class lecture notes at
http://pages.pomona.edu/ ajr04747/

Read Section 1.6 on Dimension and Basis in Thrall and Tornheim (pp. 19-20).

Background and Definitions

(Definition of dimension of a subspace of R"). Let W be a subspace of R". The
dimension of W, denoted by dim(W), is the number of vectors in any basis for W.

Do the following problems

1. Let
x x
Wy = y|l eRP|z+y—2=0p and W, = y| eR | z+2y+2=0
z z

Find a bases for W, and W5 and compute dim(W;) and dim(Ws).

2. Let W, and W5 be as defined in Problem 1. Find a basis for W; N W, and
compute dim(W; N Ws).

3. Let W7 and W5 be as defined in Problem 1. Find a basis for W; + W5 and
compute dim(W; + Wy).

Use the results of Problems 1 and 2 to verify that
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4. Let A=-1 0 2 1
1 4 0 =3

(a) Find a basis for the column space, Cy, of the matrix A and compute
dim(Clhy).

(b) Find a basis for the null space, N4, of the matrix A and compute dim(Ny).

(¢) Compute dim(N,) + dim(Cy). What do you observe?

5. Let A denote the matrix defined in the previous problem. Consider the rows of
A as row vectors in R*, and let R4 denote the span of the rows of the matrix
A. Find a basis for R4, and compute dim(R,4). What do you find interesting
about dim(R4) and dim(C}y), which was computed in the previous problem.



