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Computing the 2-Norm

Using the SVD of A, identify the 2-norm.

Gw\a(

Express the matrix condition number cond;(A) in terms of the SVD:

o [0

n
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Not a matrix nor@
The 2-norm is very costly ompute. Can we make something simpler?
. L1
Il =N L 1A

{

What about its properties?

- A&in‘lk hess

~ Al = (Al
= bnomy fe freq.
- AR < Al 1o, (Cady o
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Frobenius Norm: Properties

|, = ey A
AN, e ” ke
Is the Frobenius norpf induced by apy vector norm?

“IL = N (uv I HQ““‘ 3 nolfar"n,ducca}w
How does it relate to the SVD? (R =

A= NeyT
I M=l - {Z o
QAL = NAL  1QA(Q, = FAl,

eQQ~ Nor (A) - Fru
(A, *Fn")
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Solving Systems: Simple cases 3.9 Kt~ o
Solve Dx = b if D is diagonal. (Computational cgst%’“)’ O(h g)

[ X, T g;/dll O(n) as h ~»cCo

Solve Qx = b if Q is orthogonal. (Computational cost?) Qemkk h

3 X,
Qx:=C 'G aase Q5 O(h“)
Given SVD A= UZ VT, solve Ax = b. (Computational cost?)
S
WEVT%s b [w Uy
< LV'x< U @ x Vg
&= {f:o = U\T‘o 0(‘"
J
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VT( n+n-1)
h( -} - O(,,(‘)
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Solving Systems: Triangular matrices

Solve L

“33’1@ S I
ag VT [oq

Demo: Codir@;a—substitutionpeared]

What about nomtriangular matfices?

64\0;}’”2 (‘(V\,IK—J’\'&,\
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Gaussian Elimination

Demo: Vanilla Gaussian Elimination [cleared)]
What do we get by doing Gaussian Elimination?

RET

How is that different from being upper triangular?

N

What if we do not just eliminate downward but also upward?

G&h%ﬁ~0dfdav E CO«AMt/

1IC ay s GE— 7“&% ‘\7 D Cah w BYSO




LU Factorization

N~

What is the LU factorization? / 1(""\ Ge
A= C W
/
{
T 5 ko
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Solving Ax = b

Does LU help solve Ax = b?

solie  Uxs=

solve Lysh ,Cg\,y

; 3

(wh Fs)
(w"o 6y
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Determining an LU factorization @{%&_ AB

L REERTERy
(\J ) oz.; mﬂ .. ~"‘l|

ISR

S R vy /o
(m O“-z (A“'?J\ a / "

IU\VQ

Demo: LU Factorization [cleared] (O"\IWP"CN
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Computational Cost B@“

. . - T .
What is the computational cost of multiplying two n x n matrices?

O(Q)

> g =an, u,=al, € O(L)

> lo1 = ax /1. Vs O(L\ 7 Jriw
> LopUsp = Ay — br1uf,. e 9l

What is the computational cost of carrying out LWfactorization on an
n X n matrix?

O (\:’)

Demo: Complexity of Mat-Mat multiplication and LU [cleared]
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LU: Failure Cases?
Is LU/Gaussian Elimination bulletproof?
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