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Spring 2022 Discussion 2B

1. Visualizing Span

We are given a point ¢ that we want to get to, but we can only move in two directions: @ and b. We know
that to get to ¢, we can travel along d for some amount o, then change direction, and travel along b for some
amount 3. We want to find these two scalars o and f3, such that we reach point ¢. That is, ad + b = C.

ol

QU

(a) Formulate the system of equations as a matrix to find the unknowns, a, 3, in terms of the vectors d, E, c.

(b) First, consider the case where d = [(1)] b= [” and ¢ = [_22} . Draw these vectors on a sheet of

paper. Now find the two scalars a and 3, such that we reach point ¢. What are these scalars if we use

a= E] and b = [ﬂ instead?

2. Span Basics

(a) What is span 21,11 ?

0
5 1 2
(b) Is |5| in span 21,11 ?
0 0 0
1] [2
(c) What is a possible choice for ¥ that would make span{ |2|, [1]|,¥ } =R3?
0 0

(d) For what values of by, b,, b3 is the following system of linear equations consistent? (“Consistent”
means there is at least one solution.)

12 by
2 1|%= b
0 0 b3
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3. Span Proofs
Given some set of vectors {V},V,,...,V,}, show the following:
(@)
span{V},V,...,V,} = span{aV,V,,...,V,}, where a is a non-zero scalar
In other words, we can scale our spanning vectors and not change their span.

(b) (for practice)
span{V},V,...,V,} = span{¥,,V},...,V,}

In other words, we can swap the order of our spanning vectors and not change their span.
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