Lecture 12 (Section 4.1)

o Vector space

o Subspace



A nonempty set V is called a vector space if

@ utveV,foranyu,veVv

Q@ utv=v-+uforanyu,vev

Q@ (ut+v)+w=u+(v+w),foranyu,v,we Vv

@ thereis0 € Vsuchthatu+ 0 =u, foranyue Vv

@ for each u € V, there is some z € V such that u + z = 0 (define —u = z)

au eV, foranya e Randu € V
a(u+v)=au+ av,foranya € Randu,v € V
(a+ B)u=au+ Pu, forany o, € Randu € V
(aB)u = apu, forany o, e Randu € V
lu=u,foranyueVv




H is a subspace of a vector space V if
@ Hisasubsetof V,ie.,ifuec HthenueV
@ the zerovector0 € VisinH,i.e.,0 € H
Q@ ifu,ve Hthenu+veH
Q@ faeRandu € Hthenau € H




Theorem 4.1

Ifvi,...,v, € V, then Span{vy, ..., v,} is a subspace of V

Definition of Span

Span{vy,..., vy} i={u=cvi+...¢pVp: C1,...,cp € R}
@ ifue Span{vy,...,v,} thenu=cvi +...¢v, withsomecy,...,¢c, €R
@ ifu=cyvi +...¢pvp Withsomecy,...,c, € R, thenu € Span{v;,...,v,}
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