EECS #H#912 LecTure 5 ##

Mopi Proois
“Willout Toss of qeaecality " WLOG, whee the essence
of the or.'jinq! prololem is not loct when using a
Simpler e&ample.
ex.. 3 numbers q,b,c
WLOG, let a be the larqest ¢ be the swallest
nﬂs wi“ normq“t) Le, 1A re]a(,e(inj /:’eor’Jerfﬂj cages.

THeoRe™ = TE AR:=T hae 2 or more utions, Hhea e
columng of A are l;neqr(j ctea)eatoten{'.
Ppoce: Let ® €% be 2 distinck solulions.
AR =T  and AX=F

[4)

Stow: For seme i, T=Y) (-T;

J';-i;j'#i.
Ar.=AX, - A(x-¥)=0
Y1 T let = g #0 (dictinet!)
g

3:}:0 == 3."5:, ¥ ‘j-;'a.z'}' "jn'_’n -:'(:J
At least eone Yi has +o Le nonzere
WLOG, let 4,20 — T=- 3% 4.4 - 3%,
7 RED.
Lingar Depenoence,
Second Definitiont (EC I u'“--- 3'..} are \iv\eqr(j dePe«Ldfa+

it there exish G Coi Cp not all zeco,
cuch Mot ¢ T+ 68, + €T, = 0.



Livear TRewS FORMATIONS
Matrices ace linear OPerq*'vrg. Mateix fe a 1inear }rans,

(0¢ @ -¢inlG | O lr- is a lineqr brawg, i F
¢inG cog O O =) F[X.‘/)z F[x) ¥ ﬁ(g) and
Retation Makrix ReFlechon F(o(x) N p({[x)

(¥~ eq. £(x)= 2%
flrig)= I+ 1g = (7D H(E)
F(kx)= 2R = ' £ (]
Cta1E_TRANSFOAMATIONS
Vectors offen represeat the chate of o cysteem.
9. state of car—> x(V), yl4), v(i) ) - ’;%]
FECS 6B dives int “%-'! with Ccm"’\’c( Tlﬁ@fj v(t)
e9. Suagl'en o} Puwmps § Reservoirs
j I'C-‘OA ' )(A(_'t] = water in tank A @ Fme t.
X (run pump)  Whal g X (eH)?

' K(Cw):x‘f) \xA 0= X, (¥) \ xglt0) = x, (4)

X, (£41) 2w]ltoo
X (41 | = | xoth |+ 0 0
x(ttnl Lamllotol &&

O REMT XMW Skate Trnsition Malbrix
What about TR in berms of ®()? X[tt00)?
Q x(t)= Gt QL) = 7 (kt2)
[Q-Q] xC)= 7 (4+1)
See  next age for infocmation
@-Q: | 8 O
o ( ©
20 © |\

[d eu]l'.' ,'ol 4’;’0-45.




MA‘TR”\ M_ATRU( M CﬂTlON shacked makrix-vector mulb!

AR BD AL BT e k]
R Q4 u) {Pz y )

- [ Q, b +ql1 L‘u Cl\ \Dn. t qnl"zz]
Ay, by, +a,. by, N T T

AR=ALT % .. T.)=[aC av, .. AL.]

@C). ‘ fgCJOA ’_ /3 O © | tatlew to A
13/ \ @ » {— 1/3 l/z I/(‘ B
aC>OsM—— 0o =l <

oullow ot A G L
Q- (A to see water levels at the encl of Yime
nP. MQ.+ r‘t,U[ CQ, Q) T\F.liﬂqu y ma}-(.')(___ Fowe( (Q' 20)

PROPER TIES
(D Matrix- Makeix Mulkiplication does net comtmute.

AB # BR, ucuqHU
® is associative.

c(BCar)) = (R)(ax) # ARC



