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Recall REF. n variables, r pivots = (n - r) free variables
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Ax = 0 has only the zero solution < any REF of A has n non-zero rows

Inverse

Ax = 0 has only the zero solution & Ais invertible
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RCF. REF + pivots are 1 + the entries above the pivots are Os

A can be transformed to | via EROs & A is invertible
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Linear (in)dependence

Row rank

Given n column vectors, make a matrix with those as columns and find its row rank r.
We know r < n. The vectors are linearly independent & r = n.

EROs don't change row rank. Thus, A and REF(A) have the same row rank.

If A'is in REF, then row-rank(A') = number-of-non-zero-rows(A').
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Week 4
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Outline:

1. Linear transformations
Model example
MAE_F(T)
Composite
Null space, image space (relate with A, T_A)
Eigen(value, vector, space)
Characteristic polynomial
Algebraic, geometric multiplicity
Similarity of square matrices
Whenis B~ A?
Diagonalisable, how do we get P?

POOV®NGUAWN

[

1_, \/ 5 W — veckor spw OV |8

@ T(wew) = TW + T X Vi, \a €V,
Gy T(w) = .7 Yoc K, Nvel.

Corév,m"% - (\) T(0) = 0.
" ®

(6) FU( ELQ o®iye ey Ke, 'E K OW\OQ \jl,..,) \).S c \l E
T+ + dg &) = TEW) t- + Tlrgvs)
SIS T[\“B “+ - % 0\57(‘/5)

2l A ER™ e o & near Hamforn chon
’I; . I.Rﬂxl —)mexl
AO%'AJ ab

Recap Page 8



) V)k(?l) = Ax

Coy | E=0 ., WY and
= [Wl.\~~-/ \’ON\B.

The  wudvix W = Mb; O s ch%\nuL oo !
w

[Z
(D Cpﬂ“f\&e T[\’D M Wate it a» o ’u’n
(oMb adion ob € ((9./\ do Als e £
(T Grbnabion e, beaie oy W)
Uni po;

T[\ll) = a“wl A azl \Ioz r - + a'm\ wm

-
hu. %-6‘3' tlaemn D\) M s
b2 |-

) Do ~|1- S0me %, T(\IQ.
(n) .Do t __'7, T(va) -

d o™

M (od omain

T S
—_— g
4.\ V- Spagy '\{}‘ \I/;J l{,

Recap Page 9



o

T o S o Jin. -I:-Mg

No'te S, T v — U i odoo l(ne«,—. (éﬁcde l)
E 3
Mg (80 = M (M.
’Y " \, D w ,l,ﬂ. "'l’w'r

WD = § yev: T = (271 e\
w

[

Necdve .SMBP“L& ‘D'k Vamdl W
”\-I[ﬂ = S pew: Avey s+ TW=wA €W

% V=R we R ae B, A

N(Tk\ = \/\f(/D ond)
CI(TA) = Kv(ﬁ)

L )t Agc K™

guﬂ)ﬂsg N € Knx‘\fﬂz[ ond A €K 5 sach fak

Recap Page 10



X

The

Lok

A

\ Ths

e,c'aems‘mce ok)‘
M(A-Al) = zveIRmd

is &esmu‘ a0

Av = )Vfﬁ

Al e,(%wed-ors M”‘j witn 0.

.= det (A - EI).

e e Chana cleni he Qo‘amowfal o{) A.

ic en  e-Vgl “’3 A Pp('ﬂ =0

N = AW (A -2TY

w(poowc skl oy g \i= lm?,e St

A’ e |K nxn

A

s

Sty [a'r

3

caid

o«

Recap Page 11

@-73' s o fpdor

anl&lw reln!"On-

b le oaaavnaksa’o'e L
obaaomﬂ rMadt .



Recap Page 12



Week 5
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