MUDILE ¢ SOLUTEON SETS % LINEAR TNDGFenpEncE ) LNy Aaghimn | - Lingdv &jiscions
“Nawamattes st owtof

TopLC 12 T MorviX Eguotion g e grne namt o
Afferent hings . —H - Pinaré

DEFINTTION — Modvly - Vecw Praducr aes & Liwow

ComloMATIoV e | megning
\ 5 IR c belovys o
S Ne " s cowmrs R, -, i omd X R R | e ser o geciove i n-yalued
A e martvie vacow product AT (g o Sneor Aomunts
OMUMORIOV] o e cmns 6 A - R7 e st 6F reakualied wodiicon
WA M WS apd N csiunang

] -
{1t -3

NI A (s T e pan of cshsmng o A-

Exaagl - Sugpose A:(‘o 9&) A 7{=[2>

ThafAhowinsy proug aan e w£HIGA Ots A By ool (ov of vectve -
2 | 1O 2N\ | )
A :( x 'S>(3> - 3(0) + %(J)

To B = (3) i s spown of Hae coaimns of A7

LY
n, ) D 2
1 > - X(Ql AR Y- -‘—.XV‘?IA
An

15 B s In e ganct s of &, fhan Yo = Q)+ G (%),

By gpection, ¢ =2 mA ¢, « =2~ T Espan S odunns of AS
Ao d . (
Q)(@w\?[g_: QMWO% A:(a —%)ﬁ:(‘%)

4 a0 N
Rl_zl—azz o
ﬁg'&taﬂg 0
LN AV N o be adinear oomiivadion of e gawemns of A, 4= 0 -

B —
_—

‘,‘ft‘_\> t-l=-19t=0 -
AR

eoivelomer, SOludlon Sefs

Noe tot I & s o < WX i sSamins @, -, G, and N 6B aud B e R,

AN 9 SIS o
AL =B

oS T e $@ off suovs 08 i eV AT K& Y X Bt +Aar = b

WACIA S A2 sm 0 of @sWilovis o e set ef Jinaow quoriovis WA $he algmeim-eA mtvix

AAARREALILY



Ticeorem - Lineay Cembolinatims aund fiae Exclston@ o Sauiovis
Te c4uadion)| AT =B s @ sttt of AX bing & Sl counbivgion of fid IS oA .

A Note * ellons dfrecting Smm eavt ey jefinnrion of A oG, MR Comarin o fug cowiming
&

> o
Exangle Fov ubor vectivg T :(ii) oMes e gguation haw A ssution’,

2 4
EER e
o | =2
3 4Y Ro- 20,02 (‘ 2 4 | by >
(1%4[91 — |0 2 -4 |b -2,
0 [ -1| b, o | -2 by

Fov M 40 be & WTIOV \Sov e sslrtlon fobe GavsistonT,
by = 2 -2y = 0. Lot b, e e subiest: |, = $b, -b, .

t

S o S, bs
Taavesve, owr b musrlg of e fvm b s by ).

,9}
Mgl Represeaatinns o Linegv Syseums
We pow have 4 AU w0 o represemiing o Jweay system

1. A Kot o equatiovs - zﬁi%:gr 3- f veciv RAUAT (v < x((f)wz(fl)_tor)

IS -,

> I owgmented vty - (9 2 P) 4. b VX 50 (a 3>(x,)$(%)

Codn reprenuinionin aves us A differciy Wiy o fink oloout JIVIar cuctemns -

TOPTC 2 ¢ Sowiin RS of v Systoms

DEFIAITION —— Homukinous Q\\g‘w/v\g
L? Lune0y syt of ae Fovun A = § 0r¢ homwcenoue .

;

- = -
BeiAse. Womospnous Systems Mwa\fs e | e vivial sswtion , 1= O, The inr2resting
QNATIV 1€ tattiher hay Woe o -WIVEA $OWTTows -

Lngoy s\gsums of e fou A= T, 5% S, are. tnhowogghows.




Oogenort{on < MY =0 s A oML soWtton = twere & o frer Vnig¥le
2 A b o Sumn with vo plut.

6‘)( : |0 v; A, =0
i (D I M‘)f 0> 2 1\ 0 7 1S U>
09 (57

Wﬂxt s Howoopous Cyetepm
Taontl6y the fra voulalaos , ond e golution et of il Systm .

L+ G + L =0
DH“VLL _S%;:‘O

71( _;)3(3 =0
|z 0\ 2,058, [] L 0
2 S0 )R 9p, |0 7T R0
I 0 2|0/ — 7\ % -5|0
Oy 2fa (1 2 1o
«"iy,_ﬁf”ﬁt> o | | | o
O 0 Olo
0 = |0 A+ 0 =D =0 DY~
¢ 20 o [ (RO =Dty (
\’QKL)K\ ) CD [ 0) OX"{’ XL‘\“XEZD%X'I—:'XL
0 0 [o\]o
¢ P
X 2.5 e
o et =% = |1 |7 e | = N[
e | \

v Movix & i $XY 0\\/\0\ hag & potad cunins . Tug only sBlufion fo i howogenous
e qystem AR = © Ts e vk sslution

SDIMPOKIHE. T8 AT SXY avd has S pivot cSlumng an oL oM [s ot
uotal Thore Mugt e & Erer vA0ML, S Haare mugt be ow fivtte mmbey of
wBlHONS

e © Mot A s 2% Tha )/\omoqw/\ms Lngow Byt A = 8 Was any nklnde wumber
of CUtIons ovd evdiy v 6P A 15 pubted -

STMOSTRE - T8 A e 272 ond A =Q Was o Wnfivite vumley of seudions, there.
MUST e free VoMadg

Homodenius aud innomaseneus susiems. ave redaded 4o ach et [ o way (s Casler
10 32 WHW_pmpw@t< vectoy fvim




Podunetvle Voctov foom & the SDution of & Now-homozpmouts Syetom -

BXWM P ¢ Witz s golotiov as o UM of vectovs . G o fRoMLtULC TpreTation of L
SOUATIOW -
A, + %Xl Mo = q
27\( “'AL "SK-S - H

A, “ WMy = b
l 3 ‘ 0] KL"MI —%21, I Z l q
2 - =S n ) - (0 -F Y —“rj
Vo ~L| &/ T\ 35| -%
A2t (13 1A
T o I 1]l
"l o 0 o]0
e (10 2| 6
—\0 | 1]
o 0 O] 0

X, '—Z_YLL'—‘—é =2 Y =6+,
N Ay =) DNy = | Ay

> LY 6+, b 2
L= 7(4_> SN | T [
A 1y 0 |
TN opNITA w«mvmq e Treg wwiahes Sov A -9 e Ny - A Than A gliflovis fo

A =8 ow e wiifenas s .
X ANVt N Vg T - F LV,

Tov awe A, ., Ay - TS s e pavometvlc fvun of the ssufion

Exolse: Coveldayr g wapdulx i tlow .
A :( [ o 4 | )
o [ O |

5 W2 soufion o A =8 hos g WP PVid VeCtov finwn bedew)
n P
= O K
C = 10, +x,0, 2y ))'\‘ Tl o
0 \

FinA g volneh oF W, p, avad K.



[0 4) > 2
o ) AC =0

(l 04 | o) Ny F 4% 4y = 09y = -y Xy
O1 o (|0 Mo Mg = O HNa= Ny
X "’L}Xo-s"fxq -4 - W P
2 (N - N L 0 L 0 12
’e“w;' S L T AR I i O L
\'M& 4 0 | 0 [
L=y pck=-1l ¥
1097 2 Lina0w Tndspovaln (L L
avest 18 W8 B ek
Linotwr Tpdopundenc R ST o™

y - " SOV
b % of vortows S, -, Ve R owe Ny [ndopeudent 1 U&\W g

cI/B,JrQL'?L—\-.-A—CL{?K:‘@
has owly the dviviel sBlutlon . Tt 1S Aineny Atpendontt sienolse -

N ofner wods, $9,, V., «35m2&wwolwd@m&wveam real MAMzera
C\,Ch, ., G WY M 3040 aMwo Sfo-HAmL

cAB G+ F Uy = 8
= 4—? -2
Cona'der W vectovs U, , Ve, e, D -

ToAgiRV WiV WAZTAGY g VRCTNS (ve ey rdepaindut; We an set -fue Ansaw
COMIANATIOV. 0 T 2ev0 Vectdv:

2
o

H\.

Cy
=3 > A4 = =) C pe:
CiV, + U, +-- +CUy —_[/\)l A, | - Kl[ 7_] /V_C

e
Linaa indepvdonc: £re [ NO  non-zo $iiufion ¢

Linedv Agpemaem . : wive is o nin#e «Blufion



Exomgle . For what Volyea of b, i oy, is $h 6=t of veCiovs Angowty ivdepeilent?

HAGIAH

I indopomdOint, Hnaw ¢ Qb + 0 Q?') + cg(‘f) = (§>
fov oMy (=€, > G =, Hrun ndggendont

| | I
RithaoRs| 0 hat 1=k
o O  F-h-h”

T 23-k-W =0, vectws pgre AMpINAONT earuse ¢, is firee.

I-h-W =0 > (3FWNI-I) =0 5 s -2 w 1.
7 Fov WOV o e indopandont, e |, W 20 ) -

beanie: Conddelr W vectos & omd v below -
e 2 = {
Q= YO N (2>
(\qx> ’ t
Fov Wiyl of 1 avk e two vectvs Jiveavly depvidant”?
0]
R and B o be Xw\m,lw ndrpundint, ¢ + G5 (g) |

0
O
\'L-[v, @)

16 & 0vd 13 mveﬁomhmmmmmdr t-=02 1

NOTE: B owidh > e Aine onAUAT WM T e muAtALs of 20da ot
& -6, v & WO\Q{) b pes

7\ 0 t-6

o R, -20,282, (3 l



Doy © o Dependent: ctovs

Wppose Ay, Vo € B Wean i s set (A, T Mweowly tndapondaint? Provide o
SYOMEIAC INEupretiion.-

Foution

Fron onv deHIion of Ruear dypeindeMct, i 4, U, v depandonts tueun ware
DASHs O, ovd A ¢, Mot Yot 20, 90 tha

¢ A+, =8
(on3idey & coses:
). %?E 5’5 ovA\ov A, is he 20 uecov, Haaun e vectovs O depanctiitr Tf fo ol
=8, N ¢+ A, = B is srhistied v ¢, =0 oud ony -

2 AF A +O and J, %8, Thun /\’)’;=—Cgif6’,, $ U avd 4, 0k WU of eoch
otwr: The vecns are pavaMed (ong vecit (< b g spomt of g o).

e, two vectvs in (K™ are depovdiint whan it ov Lasta of 12 fUowlng ocaav

(1) O ov Wolia UEHOVS Owe Ha 2w0 Vacth
() 0nw vectov is o WP of e ot

LGy Induprind@nce. Theoreams

(D Move Noctove Thown ememis
WQ?U;Q T, A, o veove [n R IE Yon, fan §7 .--N?QBBX[V\QW/LY

N/gw\dw?r.
INAY 7 GUUN cann of e woiivlx A = (V. -, L) wowd 1have fo be ol v #2

VECOVS Ho 'LV\WV\MAA’V

BUY, A hos move cEWans Mnan rows, 8 ey clamin aanst e, Il . The, Ve
MU Ve Ay dehano@unt

(D) %t Conains om0 Neos

1% ony e oy wove of B, -, U, s &, A 3, -1, 4 5s Mvoul dgpondent

W7 G a0 e madibe A= (A7, .-, &) wouldk ave 4o e pivotid o e vecson
1o b indepmdant.

but, & hos & 2900 o , $0 on cmin ot ke FVDER. Thg SIS mustioe

Sweowly depomdeant




oGOV, oF Linedy Indgpandgnce. Tned s

Gyowgle: B Ipaction, wicly matyices have Mnegulyy ndepaindevit: g’

0 2 O I 0
O] Cecfy 1) Oefi 1Y) Ol
COL 0 0 |

2 Apondamt Than s JOST cSUAMIA (S WM 1S
aui > et | gl fosum vel!
At fwe 2 oMy
S depeindeit ndepandout,

Exavtice: lonsdar e watvi A below .-
([ [0 3
A< & 2 3 1
4 3k

fov wWaat va\ug of & are S cShming U\:HQ_W/\,\{ AtpaviAunt?

O Ri-28, > 2, |l o % 0
o) f,-4p, 50, | © % 2 |0
0 —_—

0 2 k=120

Re-Ke R ’B o 3 |b
0 @ S |o
6 o [k-1d]o

sodon v of A (€ Rt (ndepamdant I v Glumin (s plwtal . 1§ €-15=0, ehefon
TvWA G A il oy Wove 2 pivots. Then e homgauovs equarion A =8 will Wowe o firee
vowloble, wuainivg ot Swre IS o vonflivlad sdludiov Yo AC = 8.

D k-E0 D 1 rslsy



