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forall x € S.

For A € F and f € FS, the product \f € FS is the function defined by
(M) (x) = M(x)

for all x € S.

With these definitions of addition and scalar multiplication, FS becomes
a vector space.
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( The number 0 times a vector

uf V is a vector space, then Ou = 0 for every u € V. J

Proof For u € V, we have
Ou= (0+0)u
= Ou + Ou.

Adding the additive inverse of Ou, denoted —Ou, to both sides of the
equation above gives

Ou + (—Ou) = Ou + Ou + (—Ou),

which can be rewritten as
0 = Ou,

as desired. i
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Advantages of the abstract approach:

@ Can apply in multiple new situations.
@ Stripping away inessential properties

leads to greater understanding.

If V is a vector space, it would be
incorrect to prove that Ou =0 foru e vV
by writing: Let u = (xi,...,x,), thus
Ou = (Oxy, ..., 0x,)
=(0,...,0)
=0.

An element of V is not necessarily of
the form (xi,...,x,).
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