
 

Rank Nullity Theorem

A mxn matrix

mm
n

rank At nullity A n

d t
din towspace Ack dim her A.CI2hdimcolspakAC1129

solutions to linen system
Homogeneous Ix x 04 ken A

General Ax b

7hm A x b has a solution if ane ng yb E colspau A

Pf A y ya Y



A
n

Xiv 1 2 ht ta un

linear combination

7hm I f b t l space A X is anyparticular
solution

sdnt.es x Ax bY
set

x Xp t y f Ag ol
Gomral particular solution 1 solution to home
solution

gaseous equation

Pf f x pty and Atp b
Hy o

7hm Ax b

If Axs b Axp b Let y x xp
then Hy 0 and Xi Xp 1g



Another point of view

imprint ihfa.se't

dim of 112

din of hera squeetel

dim of Image 1 left



Linear transformation

Defn Given two vector spaces V W

A function mapping
n

T V s W is called transformation

if a Twitter 4 t Tinfor all
the t Vb 1 CV 4 v for

all c C K v t V

Rush many functions are not

linear

fix 7 5 inx



Ex Linear transformations

T 112 7112

et m 1 l

Then TIX Ttx D x Tcg



How about 112 V

Suppose T 1123 V is a linear transformation

1111 1 411 411 4 D
Tfa ttfblIDTT.lyD
aTfbo tbTfI tc TIE

If r Km

then Tl TLE 119

Tle THX Tess A



is a mx5 matrix and

411 A IE ie

THE A v

Defn T 112 s 1129

er f e L eat is

the standard basis

The matrix of T is a mxn

matrix A fitted then Tien



Ihop Tlv A V

Fact T1 o since

Tig 10 01 11047

So Tle o

Some geometric examples 112 7112

reflection with respect to X axis

µ

y

T is a linear transformation

because

They 114 They



Marx of 1

1 let _f ileal II
so A of

Tf D It

Em



I

notation by 0 counterclockwise

what is the matrix

Tf I

f

S



TIM I

so A I
What is Tf L



Two ways to calculate

anti tt is S
book sisos.se

Sino S2 t Glosing

a t b frig indentities



Tin v

2

rescaling by different constants
in different directions

More examples

minims



11 1 15

Matrix of T

Y L I'd His

Tl I e

s A I

T Lpolynomial of deg E 24
polynomial of deg E 24



Thf Lf 3f't f

T is a linear transformation

check this


