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cofactorexpansions()
Idea : have a better way to compute

det (A) Using the fact that

for upper/lower triangular matrix B O

computing def(B) is just the
·

of diagonal entries .

o &
=> easy

-= ((3- 5 =5

=
-X ?

⑪



↳A = 1) ↳dede
An05 7

* -1dete-2 - 54 2

- =
det(En .. EE, ) detA = defB125

-

+ 42
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Niteut
· I dett=
O 0 - 3 der(E) -def(En)

12 I~~See - + 1 Entio 0 5

g - 3 5

~O - 3

detB =
-2
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row
replacement

Now
smaaing-

EDLC

&V deta
hint: use cofactor

# det (AA-1) = det I =1 .

expansion.

T/F Suppose A is 3x3 and detA= 1
.

then detIA = z.

ZadetA
=

[3 (0) det(I = 1.Is
det (212) = 2.

Fe(CA)= chdetA







Supplementary FREE textbook 

https://textbooks.math.gatech.edu/ila/

NOTE: Cramers rule and Adjoint of a matrix are NOT covered in 
Math 1554
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F y

det (8) = ad-ba

F. (det(ic]) = Vol(P)
det 1900=ab(p)

M2 A3

yarte
= -1 .

(33)(ii) = (ii)

det3) = 15-z = 13 .

Tis
der [2 ] = 2 - 15 = - 13

Socrea of tringle is

#



A

*

E = 16;7 shear I

E2 = (% ) reflect ED
Es = (10) budilation horizontal.

*
Q:

A studad, ofT.

Q :

T: I-> M · TIAY
(0 ,3) ·

(614) rotate by itW

Haet Then Scale 21 by 3.

= (i)
Vol(T(s)) = ?

(5) - En) = (3) = v

(f)- (E) = (7 =v E
vol(s) = (det(i)) = 12-30s

Vol(T(s)) = IderA(+T(is)

↓ T() = Ax Se) = 195)
= (6) (i) (i) detA = 0 - (-3) =3.

so vol(T(s))= 328:ei = (i) - (i) -> 1-3)

T((8)) = (8)
T(i)) = 1-3/4-



https://www.geogebra.org/calculator/mkxeqfjy









clc
format shortG
% library example
A=[.8 .3 ; .2 .7]
x0=[.5;.5]

% car rental example
%A=[.8 .1 .2 ; .2 .6 .3 ; 0 .3 .5]
%x0=[.2; .2; .6]
 
% election example
%A=[.7 .1 .3 ; .2 .8 .3 ; .1 .1 .4]
%x0=[.55;.4;.05]
 
% set value of n (largest index to 
compute)
%n=10;
for i=1:n
    % convert current index to string 
and create xi string
    index=string(i);
    s=strcat('x',index,'=');
    % compute xi value
    xi=A^i*x0;
    % display each xi=A^i*x0
    disp(s)
    disp(xi)
end
% display final xn=A^n*x0
format longG
n=4;
index=string(n);
s=strcat('x',index,'=');
xi=A^n*x0;
disp(s)
disp(xi)

Exam 2 in
one week from Juda

Feb 26 e 6:30 pm .

O

e.g. Iin
Q: What is a Markov chain? Pl:7 colsan

electos

Yo
,
Xi

,
Y, . . .

Sequence of probabilityvectors.

Sto PXn= An+ )
where P is a Stochastic matrix

-
--

Q2: What questions might one ask about them!

how do fund P? (usually given
how to findh sto have certain Xn looking?

① What's the limit as no?

Xn= Impy
compute this value * any xo=
say DNE.

Q3 : How do you specify
a

&particular Markov chain ?

-.60



From A From
& (10008 1000(2)=

↓

indsem
fromA from 3

(100) aver 1 monttoa↓3=
(1507 after 2 moh

be.

PXo = X ,
where I transition

matrixW
Pxn = Xa+ 1

XI state are

Pix = (Javier a months.

PX 1
= X2 Xo initial state

One iteration-

PXz = X3

i

e.g-pro vectors Xy = P(xz) = P(Ax) = pppx= Tx

/),=



↑=

-Newart
*

E 02T2 + o7Hz = R2

- ↳

↓

· - (83-E = (8)
SoSN--

sit . Xi = Yo
.

Q : Is there a dost To

1268-Dx, + obes = 0↑
Start

Px= X*
·[2, + (07-1) Hz = 0

-PX-X = =

# Px-Ix = 8

E(P-F)x= 0-z-pIz = + free

↳ ↓ (3) ==
probability.

for any Xo.
= E(3,2)

P= 108o3 regular pick nice runniEX =(2)
e.y :

p = (: of requires Esi)
P2= /115 S
↑ has no too so is regia

2000GY100 The in the ste
E



regular (trus
↓

Q : Find If Theuniqueprobsteads
a

# P-I =(i)
=(2)

~
↓

~(ona
U , -tr = 0

22 - Er= 0E
23 = + (free) X= r ( ?

↳ set v=6 = (i) so,



Q : P stochastic Not regular

A:
1

P= (% ] -
① ⑬

pr= (oi) &
&

p3 = paxp= P

i

pr = &Podd
o

~il Deli
P =I

pr=E















: V

A has eigenventor
is / egenvale Y

Av= Ji Vo

↓#
A= 101)Ela

Q: Is =(i) an eigenvector of A?

A: crech An =/=lea
wan

a
So NO Are spanded

Q:how about=(2) =
2
I

A: cheen Av = (i) = (Y ) = 2(?)
Yes w/d=z



eas
Arf/l) dez -

w vost.

Area
↳ Ar-3= 0

yes

A =(8) til dor E(-3])v= =

(ii)(i)= (071(%) X= ? looking for a FeNulAbe
other that i=

8

.

#bl
everywouldbenv=(

were considered to #(I)-3(i)
r

I

At
an enzene

= (iii) ~ (o]

=Y ) = (3) = 3(4)
*=) )= (i)
-

I span5(-43
= Nul(A-3)
= "Teigenspace ofA"

No A is

A= invertible,
but

A-EDI,
A-2I are

Not invertible .

fr*
A-2I = (3-() F = r(? ) basis for

d =z exenspace
is [1413

A + F = 16-3)(v(i) banslit
If need basis
don't write Spac
-

If need subspace

unspor



eizehnker .

[300

I
J =3

↑ A=

0 -10 dz = + E, ,
IMTDLC

00 4
33 = 4 tind

O
Want% E= 1

,
2

,
3.

↑orit Doito
"In ind eigenvectors

on A

*com for thes" when looking for e-vals!

A= $100
didnd= d vie

Unzei))
Av= v

vz = es = (o,

50,
es

,
estin ind

butIs all same



I d

A-166) 4 = 1
,

0

new eizen
recher?
















