




































Calculus and Elements of Linear Algebra I
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6 Matrices

6 2 Solving systems of linear equations

From last week's example lecture
We want to solve A x b with

a ft
h h s

b g

and we get
1

after Gaussian
0 0 O n 1 3 elimination

with two pivots
Rank nullity theorem then states for A EM 3 5



rank A Z and m 5

SO

nullity A rank A m

2 Is

nullity A 3 i.e we have a 3D
null space or kernel

We got the solution last week

x g ta fi af tf

T T T
where un us u are basis vectors to the
null space for which Av 0

Change ofbasis Let us continue with the example

of change of basis from session 26

First basis to vector space of polynomials of degree 2

was E 12,2 2

d d e

Second basis was
2,41

Zz 11 22 22 a

b b's
usingz as



3
usingZ as
variablehere

To transform coordinates I of polynomial plz
a r E en ez e to coordinates y co.r.t.bn.bz

b

we had to solve

sy x s f
r

yes x coordinate
vectorforbs
Wrt basis E

We got
g
n Ig Ig by Gaussian elimination

Now let plz 222 7 4 with coordinatesw.r.f.ge e

If p z 42 1

Then we get the coordinates a rt basis bnbz.bz

as HE
So plz Zz a 22 1422 1 22 y

2444222



Recall Differentiation is represented writ

en la es by

D G session 22 part 2
O O O

e Inteszz
Q What matrix represents differentiationw.r.t.babz bz

y 51 5
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p z 53 Zz a tf 22 1 22 t ft e

w.r.f.ba bz by
Gz 1

We can sketch this in an abstract way
V E

D
V E

s s s s

Vic Vic
spate basis

T
vector

So T SDS

S change from basis C to E and S from
E to C
D and T are operators e.g differentiation
on U wit to the same basis E and C

respectively

Important topics for next semester as continuation

of Linear Algebra
Further properties of matrices



p p of

Determinant of a matrix A def A
and

Eigenvalues and eigenvectors i.e

Au Xu

eigenvectoreigenvalue


