.2 The Vector Spac R~ cumol Subpeces

veckor Speta R™ is the spa c.«-tam:.xg all vectors tvith ~ COnmponeats

)
R : all vectors [;(] L 15 rea|

R*: [’;] or L, g) X,y reels / ]

| age e //

R RY etc seme idea

X

R3.-* [

s X

/AJ
/)l

inside tha vector spou R" , b Com muﬂ-‘p'j Gl eddh vectors o e normelly oo

all vectaer Spaces haw 9 fwdomtd pmpert-'fs



Compmutative (’j )

Ry ( assocmt.‘»rb] )

( eristenla of Zew vectsr)
Lt -w)z ) tR 2 0 (odtitive iaverse )
6L+ = ol vay  (dustributiity)
(a+b) X’ = ol ¢ b

albw): (aLIR

1) = &

ALl of these wyrk tw R“ vector Spece C r\-con-ponen{‘ veetars )

vector S‘pau. olont juit heve do nbacn ‘* vectors”

M,  vecter spec Conta:a:f\J &l LY mebras

all @ prapectits stitl hold

2 ! all feeond clejree pelynm.‘&(s



netie R' iJ Qatc ned in Rl , Rl IS ia Rz' cndk 5O oOn.
elso, notiw do:o\j opecrations o~ vectors ia R” tha R Su bt f{-c.dr ta R7

for Crenple, in RY

AN lintor Combinctiom of RY

vectors I-(:cj Tn ﬂz' nev~ §0 inky

"
o 1-).? R? (never §Em

¢ & ¥ Canponant)

lrko.wuc, all vecetors 1a R' ﬂ'c..j A ﬂ'- ¥ = N Mj ap-rc'&.‘w\

bet sometinas R vectors e&rt clso recbort in R : """-“-”r“. 5-? s [g]

-

Stm R is entirdj Lontemeod m RY, e Iej R' i’ a

fubipew. of 2

(RYis & Sublpewr of R} and o on )

@ Subspaee IS & vector Spawe, S0 has att £ properties listed ecclier
in gddition, & Swbspha IS Cloted Lndar cddlition ondk Seelor multplicedion

———




losed Lnesr coldition | pick Gny two vetlers m Subfpawr, theic Sum
MUST remeia in Subipeacr
s0, if U el V' ot 1n fubspaw W, thea
Wty clre seeys in W

cleced undtar Scaler mut‘t-‘plicc.f'.‘ml i{ !i, is T, '*/, than c&? s elso ta W

-Cm" e&&n-rlg' R’- s & Iu.'orpau. of k3 mn{'a:-\:a‘r el veetors

(3]

pick 2= [g:] s [ ;i] %9, *), J, reels
o o
= -y Jfl'l'fl K}
L+y = [3\*31] 2 [3,1 1(3.'-5) eely
o o
N
clia 1a RY this shows Closure tndsr

M‘f: Oon

C R,
=
Cu=x {Cj,‘l < &t ot RY 5o this thows Closurt wedlr
o Sceler rawttiplication



note the closure rtswremaﬂ M-plj 3 i SFulspect
thas s G necessany rejuiremant for W ta be a fubfpace

Erémple W is a sulset of R3 cuch that Y=l s W e suhspeaca ?

4
vectors ta W/ [_(] £ & rels
<

Loe W e b2 ¢ fubtpaee * Clofure Lador Goldition

doswe wador Sfeeler rawdtpliection

( 3 i3 in W)
Checkk Closure wneer coldition :

<, 2, 2, 4%,
Q:[-.] v s [-1] R+tvs =3

t, )

C‘| ?
Cwz [-—C] W
Cy, no, beceuse 1A Wem!j & C=

ngt in W

Sa fets

oSt Lnoler
odlhition

W is NoT
6 fuht,acu.



@ very Tmportort fubcpoce of R” s ke spee conteining ol
Solutions & A ? = 6’

this spee Conteint ALL £ such thet A2 =0
exanple K, =¥k =3¢ =T%¢ = 0
Lk, ~%y, + A3 0%y =0
Ay + 2%, *+ 34 it L, =0

Sk S °
[?.-l : "t\;?=l°]
U v 3 0

C




L pivets, & veiebles, fo &-2 =1 free vancbles

cthoote Ky: t Ay S

rou 2 ° :(z-!-{,i-?gq,:o - K, -5-3t

row |t Kyt L3evheTo =9 4, =-5-5¢
£, BRI S
=\ £ = -
< ‘(: . Ss3t
4 L o«
T =1 ) [ =57
=S| = +t]| 3
! o
-~ 0 -l e \ -
— I

Sa tha :uh:)ocu ALz
Conbeins atl [Mmtor Combinetions

two ~ dimensioncl spae becoust e wie
two vectors o focm linger Combos



