1.3 Vectors in R™

Defn: The vector w is a linear combination of the vec-
tors vi,va, ..., v if there exist scalars cq, ..., ¢,, such that
W = C1V1 + Ca2Va + ... + C,Vn

If possible, write [ _i] as a linear combination of [3] : [g] I



O] as a linear combination of [ 9] : [4] I

If possible, write [O

If possible, write [ _i] as a linear combination of [ 1 ] : [ —4 ] I
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If possible, write [ _5] as a linear comb’n of [ _5] ; [ 50 ]I
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span{vi, va, ..., vy} = the set of all linear combinations,
c1V1+cova+...4c, vy, of the vectorsin {vy,va, ..., vy i

= the hyperplane containing the vectors vqi,va,..., vy
anchored at b =10

= the hyperplane containing the points 0, vy, Vs, ..., Vg

Let A = |a;...ay]|, where the a; are k-vectors.

b is in span{ay,...,a, } if and only if Az = b has at least
one solution.

spanf{ay,...,an} = R¥ if and only if Az = b has at least
one solution for every b
(leading entry in every row).
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1 [7] + 29 [8] = [52] has a sol’n for all [b2].

9 4 I . bl , bl
ILe., [7 8] [@] = [bJ has a sol’'n for all [bJ.

Check:

9 4 b1 _ 9 4 bl
7 8 by 0 8—1I(4) by— ()

Thus solution exists no matter what b; and by are.

Does span{ [9] : [4]} = R?? Yes, since

Short-cut: [g] is not a multiple of [2] :

Thus span of { [2] : [g] } is 2-dimensional.

The only 2-dimensional plane in R? is R?.

Note this short-cut only works in R?
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o [ 2] m s san ot ([2]. [ 4]

Yes, since [_?] = X [2] + x9 [;l] has a solution.

Check:

[2 ;l —i]%[g 8—45(4) _ —31(3)]

Thus solution exists.

Short-cut: span{ [3] : [g]} = R?
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