
 

B blineartransformations for a moment

Let T IR IR be a lineartransformation

detain Idomain

Range of T the set of all images Tax forany I EIR

kernel of T I e IR TG o all vectors that are mapped
to zero by T

range T is a subspace of IR
Ker t is a subspace of IR

tTIamattment.fi
IfEY

and Ker T null A
iii

tT IR IR is onto

T is one to one if
each 5 e range T
is the image of exactly one vector in the domain

equivalently Ker T 0 zero subspaceof IR

A matrix transf T IR Ram

HA
oh if A I consistent v5

if A has a pivot in each row
as if rank A m

Tis I I null A LET

nullity A 0

we can consider lineartransformations between subspaces
T S S

In IRM



Coordinatesystems Poole 6.3

thn Let S C IR be a subspace and B bi ibp a basis for S
Then for every vector Te S there is exactly one way to write it
as a linear combination of the basis vectors in B
t c.b.t n c.ph G

T Let t.ci bit t Cptp
I d bit e dpg

two ways t write it as a linoms
with different cuffs

subtracting we get 8 Ca d bit it Cop dp Ip
but I s are tin inder all cuffsmustbe zero Ci d s Cp dp j

def Golfs Ci Cp in x are called the coordinates of I v rt B
column vector y Ep is called the coordinator of T wir t B

EI E en ie standbasis for IR Find the cord vectorof
e f unit E

se it I at 51
e e

they
Generally for any VE IR It g

T
standbasis in IR



if if It
B I I basis for S spa Gi I
Q a is I n S

b if yes find I B

SI I e S if eq c it at X is consistent
Augmat

Is g 1 can consistent

9 2 Ca solution

I at at x3 I
Eats Basis B determines a coordinated as

points of S are in IR but are determinedby
XI B E IX

marring f I II is calledthe coordinatemapping
it is Il and of site an isomorph

E B I z
basisfor IR Find I EIR ath II 13

bi

yj ans

E.it jI y e me I Q fad EJB
bi bi



set c 5 cubit I I E Eg

Tf matrix changing B coordinates of I to
stand coordinates

solution Ex E P I I
TranybansB for IR let Pp 5 5 n
Then I cibit t Cnbn I P IT EX PIE

of coordinates matrix of
matrix from B to E coordinatemapping

I EXTB

a
new name for I

Let B be a basis for S Then the coordinatemapping 3 S R
I N EE B

is a Il lin transf from S ont IR

A linear mapping T S S

In Rm
race

which Il and of

is called an Imphism
Everyvectorcalculation in S is repeated in S and vice versa

so S and S are the same

Thus a subspace S with a bails of p vectors is indistinguishable from IR


