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Let F be a field and V be an F -space. A basis of V is a map
v : I → V satisfying:

(1) It is independent, i.e., for any λ : I → F such that λ(i) = 0
except for finitely many i ∈ I ,∑

i∈I

λ(i)v(i) = 0 ⇒ λ = 0;

(2)

V =
∑
i∈I

Fv(i)

:=

{∑
i∈I

λ(i)v(i) | λ : I → F zero almost everywhere
}
.

Exercise 1. Let S be a set. Prove that (F S,+, ·, 0FS) defined in
today’s lecture obeys V1-V8.

Definition 1. Let
(
F S

)′ be the subset of F S consisting of all maps
S → F which are zero almost everywhere.

Exercise 2. Take I = S. Difine
v : S −→

(
F S

)′
s 7−→

 es : S → F

t 7→
{
0 if t 6= s
1 if t = s


Prove that v defines a basis of

(
F S

)′.
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