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For J= 2 : Solve Av=b2=2v i
.e. (A-21)=0 where A-2I= [ 36]-() = [i]

Amull rector of A-21 : v = () or (5] so (b) : /8) i
. e , Are=dv= 21.

Check : A is similar D (A : BDB")
= (2) and v=15] is a basis of R consisting of eigenvectors of A.

So trA=trD
, detA= detD

.

We started with e , =10) , =(i) as the standard basis. -2

To find A : two approaches trace of A : trA = 1
,

trD = 1

Let B = (v, /] = (5]. Then AB= Al) = ] = ]ti] = BD ,
D = (2) ldiagonala

So ABRY= BDB
'

i
.e .

A : BDB"
·

So A" = (BDB") /BDB") -.. (BDB") : BDOB" = 1716024]/
*

7 = /-883 12]
To check : det (A) = (detA)" = (2)" = 1024

. def)
↓
y = 1024

,

det A = (25) (26) - 136)(8) = -2
.

det A = (det B) (detD) (det B") = 1 x (2) x 1 = 2

Y= (5)
= 42

,
+ 3e

. ) =
3 = 3x - 2n = 3(2) - -() = (b)

second approach : #v = Y
,

A =1024v v = (3) = 3, + ze
,

3 = - 4v,
+ 3v = - 4(2) + 3() = (i)

A= A(3v, - 2 r2) = 3 . V - 2 + 1024v = 3(3) - 204894] = [38)
A e = A(-4v

,
+3) = -4v,

+ 3x 1024= -4(3]+ 3072[y = /122
A and D are similar : they represent the same linear transformation

A - 1883 1IS with respect to different choices of basis.







[T]
--i

shear
T
->↓[P]

A is not diagonalizable ;

R2 does not have a basis

consisting of eigenrectors for A.
(we have one eigenvector only).







Examples of rector spaces :
nXI

B (actually ,
R is colum rectors of length m ; R is now rectors of length n).

Subspaces of R"
The set of all polynomials of degree < n in x is an -dimensional vector space

V = Gao + a
,

x + anx+ ... + an- ,
4
""

: Go
,
9
,,92

,
" an are scalars3

&, x
,

x2, ..., x*3 is a basis for X
,

X is an indeterminate (i .e .
not a number

, just a

symbol).

& +
,

x
,
x(x-1)

,
x(x-)(x-z)

,
..., x(x-1)(x-z) ... (x- u+1)] is also a basis.

The set of all polynomials in x is a vector space which is infinite-dimensional.

Abasis is [1
,

X
,
2

,
x3

,
xp, ... 3

Examples of polynomials : 5-3x+ 2x2 1 -x+3x
*
+ 11x*,...

- 3

Not polynomials : sinx
,

VIX
,

X- *+-

The set of all functions IR->R.

As a subspace of this ,
the continuous functions R->R.

d
nth derivative

An even smaller subspace : differentiable functions R- R.

Even smalles : the space of "smooth functions" V = Ef : R-R : f "exists for all up oh

A linear transformation T : / -V is defined by T = D+ I ID : ) i.e. Tf = F+f
.

The rank of T is infinite dimensional. T is not one-to-one.

A basis for WulT=Sf : Tf = 03 is 9 sinx
,

cosx]. TF = 0 if f(x) : a sinx + b cos x forsone a,beR
.

D : V- V has NulD= Econstant functions] having basis 913 : NulD is one-dimensional.

D has eigenvectors ! eg. De"=3e .
For every

btR
,

the set of eigenvectors -x
having eigenvalue a is one-dimensional

with basis Se 3 .





A = BDB" = (* p()( ! 19] aB = :(
=

I - I

-"-BY2
..

+I

= BI c- p
=

nuX- "

-x - B E
WBr ap B

mu

=A) =/y so grows exponentially
(faster than power

law n")

eg. F
=do

=
5

Fg= 2 etc
.
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