Linear Algebra: © P. Yasskin 2001-15
Definition and Properties of a Vector Space

Definition:

A Vector Space is a s&twith the operations of vector additiab and scalar multiplicatior® satisfying a set
of axioms.

®:VxV-V:iUuv)eVxV—upveV

O:RxV->V:(c,v) eRxV—cOVeV

Axioms:

Al: uev=véeu Additionis commutative

A2: (uev)dw=ue (vew) Additionis associative

A3: 30 e Vsuchthave® 0=v  Existance of a zero

A4: vvievsuchthav@® ov=0  Existance of negatives

A5 cOUdV)=coudcoOV Scalar multiplication distributes over vector addition
A6: (c+d)ov=coOvedov Scalar multiplication distributes over scalar addition
A7. (cd)ov=cO(dOV) Scalar multiplication is associative.

A8: 1ov=v 1listheidentity for scalar multiplication.

Properties:

P1: 0Gv=0

P2: xey=0 = y = ©X

P3: (-1)©Ov=26Vv

P4: c©0=0

P5: coOv=0 = eitherc=0o0rv=0



