
Lecture 7, Jan 28, 2022
Linear Combination and Span

• Definition: A vector v ∈ V is a linear combination of { v1, v2, · · · , vn } ⊂ V if and only if it can be

written as v =
n∑

j=1
λjvj for λj ∈ Γ

– Note the use of ⊂ instead of ⊆ because for now we want to keep the set finite

• Definition: The span of { v1, v2, · · · , vn } ⊂ V is denoted: span { v1, v2, · · · , vn } =

 v

∣∣∣∣∣∣ v =
n∑

j=1
λjvj , ∀λj ∈ Γ

,

i.e. all the vectors that can be written as a linear combination of this set of vectors

– Example: 3R = span
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 
– { v1, v2, · · · , vn } is the spanning set of vectors (for now, this set will be finite, but the span itself

is infinite)
• Proposition I: The span of { v1, v2, · · · , vn } ∈ V is a subspace of V

– Proof:

* SI: 0 =
n∑

j=1
0vj therefore 0 in this subset

* SII : Let u ∈ V =
n∑

j=1
αjvj and w ∈ V =

n∑
j=1

βjvj then u + w =
n∑

j=1
(αj + βj)vj

* SIII: u ∈ V =
n∑

j=1
αjvj , then λu = λ

n∑
j=1

αjvj =
n∑

j=1
(λαj)vj
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