Lecture 11

Friday, January 31, 2020

Recill . let W and V bho veddw (paces. Then UV i thon smallest
vedw pace Bt codains both U and \J. How find bags st UtV ?
We fict find & bass of U, celled 3, , aud a bags of V/, callled B,.
Bo= 1y, VooV |,
B, = {w,,wz,.../ Wil
Then we comestendde B ad B,: F LB = {’D; Yoy By Wy ey Wiy 7.
Bl thete vedos an rejwlaf vedes (in F') thn the next step 15 To a«’iyn

'ﬂ%m as wlumnf D;F a Mo,
| | l

’vl ‘Vb--— Un J‘)I“-’L‘)H

[ |

M 'ﬂ"u‘. ﬁ{o fow fcduo{?{m. TL!L IJIUA'I' Co/un«ns thi(rJ{Q wl\/% vrzd‘uvr amanj

K. LB, showld be tabon o prm a basis of U+V.
I0 Ve Un, Wy oo, W are abstradt vedar (e{/. g frices, /)a[jmmio(c,.,)

r)«,w We will cL.wIa a 44(42’ 6 /Fof a vedhw Space thoaf Cm«fams Loflt u
and \f ﬂ/'w express W,y Voo Wiy W 1 fermg éf CootAin aTe relative
v 6’ Tlueu J.u row radmi'im« {:or ﬁe_ hat/ide

| ]

B’l]f £D"]Lo ---- C"’n]g [""Jf “ros C“"m]@

. | |

—_—~ f
bascs veitors o bhase vectors o V
U (B “camtate" (He cocdmate
VerSio of UJ Veriim o \/)

Onee. We ﬂ‘{— o basx pov U‘-I'V’) (onvet ik 4o a  bag o{ UV

Lecture 11 Page 1



X Dzrco{' sSun
The sum UxV s called a died sum § oe o e fo”owl‘hj (s
m{'tcg.'el :
1) B, LB, «&‘heﬁf‘% 4‘d¢/¢enﬂlen}.
Here B, x a basy # U, and B, & a bags o V.
T oler words, thy & the wHuatine Wun B LB, has mo “redundedt”
vesties . A(’(u d’m‘uj Mé’ﬂaf the mafrin, 2vevy column Aas o b
& ,om{ column. The RRGE Cooles filcz :

r £ 0] O
o I o
o o |

0 0 O

l) dim (LHV) = dovlt dm V
Tha propedy & equivdledt fy 1), Segpote | ) & true . Then
Ao (U+V] = # (B LUB)
= (# 2) -{-(_#Bb) (6QCQL<JQ no veldors (u
B UB, are thrown qu,g)
= ol(u« Uu + J,‘M_V_
-l!'w.c) 2) « also Hrue. Thes means fhat ) igers 2) One cam dbio
sonw ﬂ\.c{- VJ infers 4) wz{’l\.od Muck J:(_ﬁtu—lﬁj,
) Unv=1{o}
Th pny/)uf& says that: U+V v called a dired sum s U and I/
has vidbudly rothing tn common e know that every vedor spaa
st contain o pero elengud. Tn Case ot Aired aum e 2ero eenent
e {'Lc_ dk(v e«le"wel«,f W and V Lhave in conmon.
4) Each 1 EU+V can be watten in < Ghiqgue WaY &S X = wtT
whive w € U and vEV.
7LLC( P(‘opdbj cones ,Pdw\ Cowo&'ane, fcrf/ec‘five_. Tn ‘wa cage, U aund V
Cay e Nﬁw/cfeo{ o ‘copcdinde @res’: eack x EULV has a g
(/(-— amm!mde, cua) /- (,os/‘oL‘nq,{‘e,.
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TIN_ Gjl‘ajéMn,{; 4), L), 3)/ 4) are eTuiVA‘.‘-cuf i aﬂ\a( Wan:'s‘, tf one x‘l('a.{em.eqj fas
frie thew the sther thiee are alo frue T{ e statomend s fal.re tles, He rest

are also 4(51(52

Netation - cj( UtV & 4 diced suwm Hhen we wik #t a5 UepV.

U+V & & diteid Som because AQV = f03.
U
0)

UtV i a Ja/u:l Sam. hecouse (ANV= EDJZ
@]

W UNV is nd a diced sum becauce
O/\/ UV= V¢ fol,

b

Lej‘ V= {(u,x,, 1, xq) ek‘*: e Ntk I -—Zw., - + S-l?}.
Find « subtpace W oo &Y sudd thd V@ W= &

\/ 118 ceucn‘LeA as 1"[\4, fef "f Vub//; in 127 Cw[udt s 4—4;‘mem‘w\«/ ) t‘l@(
;whgm Fuwo M‘(‘t’d@. ﬂau.)/ i« Z}w{j ﬁu«-‘f Vi Q-Jl‘mehﬁ'ﬁ«‘v, In afafef £
haye a diced gm VW, # 1 hecessary thad W & 2— Dnaesrmad W/Lg?

i W = Adim (Viw) — I\ = 4-2_2
due to

tﬂffati Sum

Lecture 11 Page 3



T do tha fmﬂm, we first ,fnw( a basy f V. fom the Je.cac/'/‘rm o V) we
see {f»d' 4 ‘Hw., fo[k‘{“:w space éf a %du« aﬁ 2 CTL‘.ﬁflms wéfln 4 uuan-n.s.
{ Moomoty = 0,
Z,’H -y - +.fn4 =0.
Tn matne Locr
R
[l -l olo:lML[l o -L s’IOJ
L -1~ S0 o I 3 §10
The Hund wnd fourth columus give s gree variebles
y =1
N =35,
1, = 3u =S = 3-S5,
y < 2x —S1, = 26~ 8.
TIMJQ%MZ, V g wrdben as
Vo f(26-Ss, 3t-55, t,s): ts€R]
= L4235, 10+ sC=s)=5,0,D) : t,56RJ
= gan § (35, 1o), (550, )3,
We obtain a basi a V, r\amelj B = 1023, 1,0), (-5-5, 00 ]
—
Vi %3
Now we need fo add fwo more vcd‘m, fay vy and Wy, o _5/ ty make
& o basg gf RE These vedws vl prm a bays for W .
791‘— iWIIWL}~
wl«ﬂ o) Note that The comcadenaban B LB, will be {v,v, w,w, 5, whik
5 & «@’marlﬂ ikdepw.atudi seb. In paticalar, V+W ol e o diredt sum. It
will have dimeusin &, aud th be “(‘»‘J 4, ¢
How do we find W, aud w, 7 W airauge the bagy vechws of Voas rews
o« marix

T —

Ji

2% lD] RAEER [ | o -l —m’]
—_—>
[—r - o0 | o 1 | Ly
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\JJQ need o add two moe rows &t the bgttm "]3 fL_ mabre
— ——'] to twrn it ihjro G zn_uu'fcuz, Sqnive msfrin

™

We Ao so é\zj iaeeu’fcﬁ{inj the Wit ing pf/a'f (s of the RREF malnix,
The pu’-nr‘f I's of ﬂfu’qf cand Fuu/ﬂ\ rows are waisiing. T&/o{m, we J,oo:&
W= (6, 0,1,6) and w, = (v,0,61).

» o 2 §

7, 0oL -3 &

W 0 0 [ O

Wy, o 0 O |
T wveddble

/llv, §pace W ﬂw} we uwl to pwf s Zﬁo specL ﬂmf wa} éfofij {wt,wa.

ij L V be a subspace a(j(‘lf that hes bass B= Lo v, n3,

-

ga.wz.,w agter a?o«'uj row redwdiom we g

n POEF (D1 o 1 o
vy : OO@OO
Ty, — 60 o o o (!

Find 4 subipace W o RS ik that Veow = (€°
We Lok for the ithing pivst 15 in The KKEF nafrin. We fee thel ther
e R Pnro{ 5 m the  secomd amf fo«uﬂ' ol . 77\444, we will chosse
wi= (41, 0,00),
w, = (0,0,0,1,0) .

Thew W- spax 1w, w3 it the et we Lol 72

'&}: See  t workdeet {o« a §iu(2&/ {xmrle, olen ) s an abstracdt vecy

fpme .
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* Sm ol raang Vedw spaces

1 )
FaUMiWJ ’fLL sane (dea o)g wa + J.e(u«& U+\/, we c:ma[g(me, ‘C’L. Suha Lf
vedw paus ViV, ..., Vi &

Vit Vet Vo= doppusem: v €V for iz 2 2
This & He smallat vechr qpace oot codans ol of Vb U,
fow e ,(rucl a basis f N eVt e\l 7
o Pind w bais B g Vi, Boot VoL, B V.
, Gucalonde o . B LB - 1JB, The is now a spanning 54
o} VitV 4oV We fhon need 1o eliminate e “redundent” veds.
, /‘srmnga these Vedws s colunans o4 a matne
. Do ww reduckion . e pvot olwmns will fel ws whid vedbors o
BoUB L. . LB, 4 bake in oules o fam a bass.

The Sum Vit .\ s Ca.’(u( a  diced sum 4;F o 4 the Po/(Owtttj Coditing
(< h/u,t:

() B LB L LI i /Z’Ae_wl'j ih&peule.u,t

1) AVt otVa) = dim V.. ¢ dina Vie.

3) For ¢ach 1= [2...,m we have

V; 0 (V( et Vi + Vi ‘fwfV«) = {0}\
4) Eacdh € Vl't'-»--('\/v‘ Can be wolien m«[a in Mg Lyay RS = U tetVy
whare W 6V, v EV..., v EVe

1§ Vitt Vo 7 a dired Suw., we cam Wite al V, @V, @®..@® V.
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