
Let V be some vector space over some field. By the rector

space axioms , we have :

1 . For every vEU there exists an additive inverse -v such

that :

v+( v) = 0

Where - v belongs to V ; closure under addition.

2 .
Additive inverses are unique

Fix vEU such that v + 1-vl = 0 . By commutativity of

addition
,
we get :

(- v) + v = 0

Now r is the additive inverse of (-v) . By uniqueness of

additive inverses
,
the additive inverse of (v) is -tr),

meaning :
-fu = v .

Let a E# and VEV :



If a = 0 , then av=0 ,
trivial case.

If a to , then there exists a 50 , then.

a- 1(av) =0 =a1 . 0 = 0

But a"50
,
therefore v= 0 .

We have : v+ 3x = w

= v - w = 3X

Since on the left hand side we only have rector addition

Isubstraction) this rector exists in V
.

Further more on the night hand side we only have scala
multiplication which also creates a valid vector in V.

Thus there must be some which satisfies this condition,

In any scalar field # we have :



1+ (- 1) = 0

with vector multiplication :

v(1 +( - 1) = 0 .v

by distributivity :

1V + (- 1)v = 0.v

By assumption 0 . V= 0
,
thus :

v+ 1- 1 . v =0

Which is the additive inverse property , thus with the assumption it is
possible to replace the additive inverse.

Not avector space because the distributivity property fails.

counterexample : let + ,SER and VER
*



where : t = -1 and s = 2 and v= + &

Distributivity : (S+H . v = (2 + (1) . v = 1 - (+x) ~

E

but :
(s +H · v = s .V+ +. u = 2 . (a) + ( 1)(+d) = +o -0 =0

Thus R* is not a vector space over R.


