



































































































Lectures
The MatrixInversey
Existence and

Projedies

2 OUT

Due Men Oats

Midterm Wed Oct 7
no lecture that day

up to today's lecture

Find Friday Decl8_






































































































Determinants

Recall Given a gut A EIR

the determinant was defined

as the ratio Vol As

for any sets
s

A

X AX

Exampled

12 2 A Edb detA ad b

product det AB det A detfB






































































































diagonal det ABj detfA d

Computation

def A fi
E hT

prod toepivots

Great Useful But not too insightful

To day a few more properties
to better understand

determinants






































































































ROW COLUMN EXCHANGES
A

I7 t.FIireodltuiseHWk
if f I

s

doth deff

at EIEI






































































































Multilinearity r.PE

RdetfTfBwJe.detffiftpdetfwn

Linear in each crew column separately

NOT TRUE dat Atb delta detfb






































































































In general Det A is

a multilinearpoly nomial
in the coefficients aij

More specifically

dett yi

of EI sees

L do

go.tn mi






































































































Many applications later in the
course

Computing Volumes e.gellipsoids

fogMultivariate 6d u distributions

Multidimensional Integrals

Combinatorics e.g counting

yphpµ
spanning Trees

Enough about determinants EE

BACK TO LINEARIS






































































































end of

Recall this picture
lectures

Achtung

112 A 112M

dim dim

r

Eros n
r air

dim

AT

Q How to dgg g
a given vector

Q what does this say about diettferigehst






































































































Projections

Given a subspace VE IR

How to project a point w LF

we projpw a

properties

V E VDefining
y Gr t

How to computer
Easy.ifwehavefrth f.bgEschidt

span us ya Avi1 1

VitVj D ifj






































































































Tocomputetheprojection us projya

ftp.gyw E.EE

recheck Os v e v r

W r IN

Recall

How to write this inmatrixformd

É Tini Vi É Vi vita Pw

P ÉViF Q rank P






































































































Let's write it a bit nicer

defining v us vn n E IR

I i

we have
VTV

P 1

det'sverifyproperties v Pa

VEY easy Pw E C v

W v IN easy qtfw rl utpgyw.co
arbitrary W EV






































































































Great But what if I don't want

to compute an orthogonal basis

Say if I want to 112 A Rm

Iii I

At

ftp.I
owl rdnkCah

IR A
dim m Cat

IRM

Xist Xz dim f
dimm

n m

X C NCA
E CLA'T A
X 1 Xz

inrightbasis






































































































C S

X E C AT Xz ATE forsomeZ

X X Xz X AT 2 E N A

A x Az o AX E
invertible

2 CAA'T TAX mom
rank m

Niceriform

E ATCAA'T 1A j9III
Q I ATLANTA LopitoffffIIIguto






































































































Cheeky

p2 P
Q2 Q

projecting

Pta I complement

A 0 0

Left right.EE refitted

Right inverse of A AtfAmA
notunique

a Left inverse FAT AA'T A
not unique






































































































a

Dual picture A Elam

if we assume

rduk A dim
jig

A is fullcolumn rank

ATA invertible
dimm n

AT
h X h

rankin A
rights

Forinstancei
Left inverse of A

not unique

ATA tat






































































































I 1

The Inverse

If A has both
a right and a left inverse they are

equal BA A C I B e

B B I BAC I C E

The inverse if it exists is unique






































































































SQUARE

AEEt.AE RnxnI
A nonsingular invertible

II
rows linearlyindepeudent

II
columns linearly independent1

I
detA

I
rank A E I

RI
NIN o

I
C A 112

I
A x b always has a unique Sol



computation
g

Gaussian elimination

Apply to PEE
A I I b

Then 4


