
 

Propertiesof matrix operations
AB T BTAT

A DC ADAC ADJ D A
ATB C AC BC

AT CA TTACDC CAB C
ATT AAB DA generally

Invertiblematrixth v 1

Let A be men matrix The following'atreetuivalent

a A is invertible

b AT 5 has a unique solution forevery 5 EIR
c AI d has only thetrivial solution

d RREF of A is In

Ffr A invertible theuniquesol of AI 5 is É A

I I I I A 5 4 EIJI E
A 5
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Poole2.3

df 5f.FI rsi veinirnisenearlydepadent iftherearescalars
C Cu notall zero sit C t Cut D lineardependencerelation

y.e.y.my

The a set of vectors is lin dependent if one of thevectors can be
written as a lin comb of the others

Then I GI E I
E say I davit edutu Then I dit duties In dep rel

Hajj 3Ex The set 0,52 the is lin dep 1 Oto ve t O.tk D

a single vector I is Grinder iff I 8
a set of two vectors it I is en dependent if one is amultipleoftheother

Ex
Ig I I ein deep or not

K is
so 141411 it ii It IiO 1 2 O

C 35 C C IS

g g

s many solutions a part nontrivsoluteCz 25 freevariable
the set is lin.de

e.g Setting 5 1 C 3 2 2 5 1

_zu 2utj_ Lindep relation

II a set of le vectors in IR is always fandep if k n



Subspacet Poole 3.5

def A subspace of IR is any collection S of vectors in IR
suchthat

a The vector Ot is in S
b If in e S then I tie S S is closedunderaddition

C If a es Ce IR
a scalar

then CE e S S is closedunderscalarmultiplication

b Ca if I Yu ES
Ci a scalar

then C't t t qui e g

E let vi Ie IR Then S spanch ve is a subspace of IR
check a O o it o vie S b I c titch

I dived it
Itv Cad t Caddy

c Ci Ga a E es
ES

Gally for I Fu ER S spancut fun is a subspace of IR

ÉRemart For Ito n R'or R span i afethroughtleorigin

For I I in R'or IR en dep

span CI ti is a planethroughB L
Forgets IR

i msn.mn
zero subspace



Ey A line it throughtheorigin is not a subspace
04L axiom a fails

Ex S I 3 11 span I subspace nite
Z Y

E S É I xtz s is notasubspace doesnotcontain I
E S I say ntas.tn files but I s

Subspacesassociatedwithamatrix

def Let A be an men matrix

The row space of A is the subspace row A ofIR spanned by rows of A
The column space of A isthe subspace cot A ofIR spannedby columnsof t

Remark al A vectorsoftheform AI Ie IR

A1 I
as is 5 1 in alla

b is I h 5 in row A

c describe row A and al A

Sof a 5 e 61 A if lin sys AI b is consistent

II g 1 consistent Je ICA

b at c row A if I rowoperators

team
a

IF
usingonly operations of vous



I 3 II I For I serena

c similarly

Iggy I any Ex y is a roo A

So row A IR

alla I É 1 I consistent if z ox 0

i aware
def Let A be an men matrix The nuttspace of A is the set of solutions
of the homogeneouseq A 7 8 It is denoted null A

null A is a subspace of IR

E A I I is O I in nullCA

SI AE II I J I 5 so E e null A


