1 Review

Change of Bases:

B{bl,bg, PN bn} — B{bl‘bg

C{ci,ca,...cn} — C{ci|en

Diagnolization:
A 6 C'I’LXn

A is diagnolizable if 3 X € C™*™ duch that det(X) # 0
v 6 C7l><n

[v] = Blv]p

o] = B1[o

[vlc = C™'Blv]s

A=XAX"1, A=diag(\, N2, ... \p) A= XTAX
Diagnolization is like change of basis

Alv] = XAX ™ o] /[v]x = [Av]x /[Av]
Claim: If spectrum of A, card(c(A)) = ni.e.(\; # Aj,1 # j) then A is diagonizable(non-defective)

Proof: Do induction on # of eigen vector
M F# X aXi+cXo=0;c,c0#0
ClAil + CQA)?Q =0

61A1X1 + Cg)\g)_('g =0

—01A2X1 + CQ)\QX'Q =0

c1(A — )\g)Xl =0 — > Contradiction
Assume truth for k =1

Zle c;:X; = 0 ciisnotzero

In particular, at least one of ¢; is not zero

i

0=X,0-0

= )\k ZCiXo — ZCZAZXZ

= el — A

contradiction

X, are independent, hence follows.

2 Interpretation

Assume A € C™*" and b € C™ ; det(A) # 0
AX =0
Best case:

e A is diagnolizable
e A is triangular(upper/lower)

Properties:

i) Xi



e Production of 2 upper triangle is upper triangular
e Inverse of non singular upper triangular is upper triangular

Argument of (2):

SX =1
[SX1,5X5,...,5X,,] = [e1,ea,...e,](Stdbasis)
SX;=¢

Elementary row operations

e R1 Multiply on RHS by a constant
e R2 Exchanging two rows

e R3 add non zero multiple of one to another

(R2)Permutation matrix: exactly one 1 in row or column -; Not lower or upper traingular. But holds for
R1,R3

LU decomposition [Ly, Ly, L3JA=U LA=U A= LU L =L"

AX =b—>Ly=b—>UX =y

Two factorization: 1. A = XAX ! when X is non-defective 2. A = LU, when A is square and not of
permutation type.

3 Norms

Absolute value:

la] >0
la| =0—>a =0,
|ab| = |al[b]

[z +y| < |z + |yl
Norm:

e Norm is mapping ||.|| : V— > R VoverC

o 0—— V-;R
e [|7]] >0,|[v]|=0iff v=0
o |[cdl]| = |c|[|¥]]

o ||o+ | < [7]| + ||l

p norm: p < 00

18]l = (Jvs )P

[v]loe = maz|Vi| 1<i <n
Clasim: ||v||, is a norm



