Linear Algebra: © P. Yasskin 2001-17
Definition and Properties of a Vector Space

Definition:

A Vector Space is a set V' with the operations of vector addition @ and scalar multiplication ® satisfying a set
of axioms.

B:VxV->V:wv)elVxV—udvel

O:RxV->V:i(,v) eRxVi—>cOvelV

Axioms:

Al: udv=vou Addition is commutative

A2: udv)dow=ud (vow) Addition is associative

A3: 30 € Vsuchthatv 0 =v Existance of a zero

A4: Vvievsuchthatv@ ov =10 Existance of negatives

AS: cOUBV)=cQudcOV Scalar multiplication distributes over vector addition
A6: (c+d)Ov=cOVvHdOV Scalar multiplication distributes over scalar addition
AT7: (cd)OGv=cOdOV) Scalar multiplication is associative.

A8: 1Ov=v 1 is the identity for scalar multiplication.

Properties:

Pl1: 00v=0 (This tells you how to find the zero.)

P2: vBu=v = u=20 (This says the zero is unique.)

P3: ud®v=20 = v = ©Ou (This says negatives are unique.)

P4 (-1)oOv=06v (This tells you how to find the negatives.)
P5: c©0=0

P6: coOv=0 = eitherc = 0orv=20



