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What to learn
in Linear Algebra?

Linear System




e A system has input and output
SyStem (function, transformation, operator)

Speech Recognition System

- e () Howare o

Dialogue System (e.g. Siri, Alexa)

“How are you” - - “I am fine”

Communication System




Linear System

* 1. Persevering Multiplication

e 2. Persevering Addition

Linear 28 Linear

System = System

Linear

System

g Linear %
System




|_| near SySte m When the input and output

are vectors

* 1. Persevering Multiplication

[1] Linear - i Linear
2 System c System

* 2. Persevering Addition [4] 10

3 N
4
21+ [c] e :
[6] System T
8

[1] Linear
2

System
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Are they Linear?




Linear? No X M—» X2

* 1. Persevering Multiplication

#kx?2

* 2. Persevering Addition

X1 — SEEN— (x1)?

X1 + x5 (x; + x,)?

X, —> S — (x5)?
# (x1)* + (x2)?
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Linear? YEs

function f ‘ Derivative ‘ function f’
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X2 g—g 2X
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Linear?

f@) = x2 —<b3 - a3

Function f(x) ‘ ‘ j f(x)dx
\ scalar

Area
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Persevering
Multiplication

b
fef (x) - f kf (x)dx

YT

= kU f(x)dx}
Persevering b b
Addition /) flx)dx| gCo) j g(x)d

£ + g () » f £ () + g(x) ldx
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Linear Algebra v.s.

Compulsory Courses




Input: voltage source, current source

output: voltage and current on the
load (&8 ~ 5|Z)

Circuit
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input - _ output
Linear System
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Fourier Transform of x(t): F[x(t)] or X(w):

X(w) = /_O; x(t)e /“tdt

Inverse Fourier Transform of X(w): F~1[X(w)]:
I ey W x(t) = o /_OO X(w)ejwrdw
I.-ﬁj ._-.‘| ______'Ii——_______;-li:-
time Y frequency Complex ...
but linear
Fourier
Transform

Linear System



Brief Course Overview




What to learn?

=
What is 2| Desired
the input? i output
Chapterl Chapter 2
Chapter 3

Does it have [ Does it have How to find
solution? unique solution? j the solution?

Different views from high school Beyond 3 X 3




What to learn?

vector
set
""" A Chapter 4
How to describe it? Change |
subspace, basis, dimension description

Simpler
— Linear —»Q



What to learn?

vector
set
.y :
Chapter 5: Eigenvector, Eigenvalue, ...
What is Linear Desired
the input? System output
No answer Approximation

Chapter 7




Chapter 6
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Function

Speech

s
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Are they vectors?




