Lecture 7, Jan 28, 2022

Linear Combination and Span

o Definition: A vector v € V is a linear combination of { vy, vs, -+ ,v, } C V if and only if it can be

n
written as v = Z Ajvj for Aj €T
j=1
— Note the use of C instead of C because for now we want to keep the set finite

n
o Definition: The span of { v1,va, - ,v, } C Visdenoted: span{ vy,ve, -, v, } =¢ v |v= Z/\jvj,V)\j el 3,
j=1
i.e. all the vectors that can be 1eritt%n as 8 linear combination of this set of vectors
— Example: 3R = span 0],(1],]0
0 0 1
— {vy,v9,- -+ ,v, } is the spanning set of vectors (for now, this set will be finite, but the span itself
is infinite)
o Proposition I: The span of { vy, vs, - ,v, } €V is a subspace of V
— Proof:
n
*ST: 0= Z Ov; therefore O in this subset
j=1
n n n
*SITZ:LetueV = ZO[]"U]‘ and w eV = Zﬂjvj then u +w = Z(Oéj + Bj)v;
j=1 j=1 j=1
n n n
*STIT: ueV = Zozj'vj, then Au = )\Z ajv; = Z(Aaj)uj
j=1 j=1 j=1
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