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Abstract Linear Algebra e

Confent:  « general vector spaces

general linear maps

e change of basis

e general inner products

eigenvalue theory for linear maps

%)
Definition: vector space [R %
h adding vectors / scaling vectors fR
C i Y,

\/ scalars from a field

¢
Let [F be a field (often R or C) .

A set VY + ¢ together with two operations,

o vector addition —+ : \/XV —> Y

e scalar multiplication -: [FxY —> V

where the following eight rules are satisfied, is called an [ - vector space,

(a) (\/ ’ +) is an abelian group:

() u+(viw) = (Mv) W (associatfivity of +)
(2) v+0 = v with oe (neutral element)
G) vi(-v)= 0 with —veV (inverse elements)
() Viw = way (commutativity of +)

(b) scalar multiplication is compafible:

() N(prv)= (Mp)v

(&) '] V =V | /|€|F (multiplicative unit from the field)

(c) distributive laws:

(7) ?\-(v+w) = AV + AW

(g) (?\+/M)'V = AV + pV ~

abstract vector space
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