


Section 3.2 : Properties of the Determinant

Chapter 3 : Determinants

Math 1554 Linear Algebra

“A problem isn't finished just because you've found the right answer.”
- Yoko Ogawa

We have a method for computing determinants, but without some of the
strategies we explore in this section, the algorithm can be very inefficient
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Topics and Objectives

Topics
We will cover these topics in this section.
» The relationships b row reducti the invertibility of a

matrix, and determinants.

Objectives
For the topics covered in this section, students are expected to be able to
do the following.
1. Apply properties of determinants (related to row reductions,
transpose, and matrix products) to compute determinants.
2. Use determinants to determine whether a square matrix is invertible.
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THEOREM 4 A square matrix A is invertible if and only if det A # 0. “ t ( VLC/
-
= —

THEOREM 6 Multiplicative Property
If A and B are n x n matrices, then det AB = (det A)(det B).
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Section 3.3 : Volume, Linear Transformations

Chapter 3 : Determinants

Math 1554 Linear Algebra

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

Topics and Objectives

Topics
We will cover these topics in this section.
1. Relationships between area, volume, determinants, and linear
transformations.

Objectives
For the topics covered in this section, students are expected to be able to
do the following.

1. Use determinants to compute the area of a parallelogram, or the
volume of a parallelepiped, possibly under a given linear
transformation.

Students are not expected to be familiar with Cramer’s rule.
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Supplementary FREE textbook

NOTE: Cramers rule and Adjoint of a matrix are NOT covered in
Math 1554
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Section 4.9 :
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Topics and Objectives

Topics
We will cover these topics in this section.
1. Markov chains

Applications to Markov Chains

2. Steady-state vectors
Chapter 4 : Vector Spaces 3. Convergence
Math 1554 Linear Algebra
Objectives
For the topics covered in this section, students are expected to be able to
do the following.
1. Construct stochastic matrices and probability vectors.

2. Model and solve real-world problems using Markov chains (e.g. -
find a steady-state vector for a Markov chain)

3. Determine whether a stochastic matrix is regular.
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format shortG

% library example
A=[8.3;.2.7]

% 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;
fori=1:n
% convert current index to string
and create xi string
index=string(i);
s=strcat('x',index,'=");
% compute xi value
Xi=ANI*X0;
% display each xi=A"i*x0
disp(s)
disp(xi)
end
% display final xn=A"n*x0
format longG
n=4;
|ndex_str|ng( );
s=strcat('x',index,'=");
Xi=A”n*x0;
disp(s)
disp(xi)

v



( \oo\

Sk o ® X[’ ('°°°\[ ]+L°oo(§) lqm
: l ™ A n

@ g b A Joo () + Ia0 (3> =00 {:.8 .3}[\@»] [\\003
et Oy =8 1000(.2) +ja(+?) = 900 2 .3\ tes | (900

fomk  fro-w
2 2) o) la)

\\o;(/.?g; qu (;3) = 1150

be 100(:2) ¢ o(.#) = ¥
0{(‘:&( 2 WO

\}}- PXO = X Wee P Aersdon

= TS
PX[ =X Yo onndt S

" wordhs K Gmte g8

PX’L = K3
PXV\ = Rax

4@3

= P(M P(,%K\ ?P?)@@
f[”gg ‘>(z[.8}§/]

°‘5S\ SRR

1109 @A
5% = Zm o)




Y=

Nohce Wark ¢, 20 €-b- ‘
/‘5;%7(-4- ;7:::2: = }98 '3)£ﬂ)=(x\}
* 2o+ x, = K L2 aje!
LL/,, =

Q % /;'?— =
®J ® g S H 3 =0 (_2 i] [3;)’ (;ﬂ :[2\

Z
- 'Z’C( +09',(z’7(L:O

B s Mare a ovr Xo
st Xi= )?n - N (0K, 3% =0
-2%4 + (o?’“) 7(2: O

§°\“Lﬁ‘\?i>g=a

for sy Yo

o[£ 5) etV

Q/}'?’ L,S | 7@
= |e O\ Gt

=13 N Yo ¥ 60% =200 & welse f
T e 1o 120 m 2000 ¥ YO 7&0O & bak 2B b o



7-»\9« @W’S‘éﬁ

X P f{/'m. UNcge. b Siead Sdete

oL P
| ?—I _ [ & Ao 2 (o ©
ng 2 3 \’ > | 6\
0o .3 .S o o |
= {."2 -2 @ \ 2
z =l .3\
O .3 —% [ % —Q ?X

[\ 46

2 0 s
T ~N oy sl o "

A o o0 © ° D
12-’%(50 0.2 -
Hpe T (Eed) L= el g

|y Sl
N o
% L= ke 7 h
L= ¢ Sx Pl oo W llf
= m\ So L ¢ r:;;r




! P St c S M ot
<l
("L7U\,KM\

ks

F’: O |
o] i
Pe= () >
K4 ) @ >
P*= Prrp=" %@
pre 3% T
%T M eti %= (7], 31 (3]







D

.70
.20
.10

From:

R
10
.80
.10

.30
.30

To:
D






.6

EXAMPLE S LetP = [ 4

3 ] Find a steady-state vector for P.






Section 5.1 : Eigenvectors and Eigenvalues

Chapter 5 : Eigenvalues and Eigenvectors

Math 1554 Linear Algebra
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EXAMPLE4 LetA=|2 1 6] . An eigenvalue of A is 2. Find a basis for
2 -1 8

the corresponding eigenspace.

THEOREM 2 If vy,..., v, are eigenvectors that correspond to distinct eigenvalues A;,...,A,
of an n x n matrix A, then the set {v,,....v,} is linearly independent.





















