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Frequency and Digital Frequency
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CTFS Correlation Process
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DTFS Correlation Process
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CTFS —» CTFT
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DTFS —» DTFT
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CTFS & DTFS Correlation Processes
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DTFS and DFT - position of 1/N
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DTFS and DFT coefficients relationship
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Converting DTFS and DFT Coefficients
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Fourier Transform Types
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Frequency Resolution
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Frequency Variable Notations

Continuous Time Fourier Transform

+00 : 1 +00 ) +io
X(jo) = [0 ea m x(0) = 2 [ X(jo) e dw
" -
jo > € > X() jo always appears as e’*

Discrete Time Fourier Transform

+ 00

X(jo) = 2 x[nle?® @ x[n] = —— [ x(jo)e " do

3= — 27T
jo > €7 > X(%) jo always appears as e’”
Fourier Analysis 21 Young Won Lim

Overview (0A) 12/12/16



*k*

+00
CT “Jket - pE C, AF Z
k=—o
N-1
DT “ikaon - pE y[k]  PF
k=0
i : 1 =
CT e /¢ CF X(jw) AF —f dw
21w Y~
— 1 « A 1 o A
DT e /" cF X(jo) PF — d
2w YT
Continuous Time Fourier Series Continuous Freq Aperiodic Freq
Discrete Time Fourier Transform Discrete Freq Periodic Freq
Fourier Analysis 22 Young Won Lim
12/12/16

Overview (0A)



*k*

CT x(t) PT %fT dt e ikt

—jkdyn

DT x|n| PT

cT x(t) AT fm d e/

DT x|[n| AT > e JOT

Continuous Time Fourier Series
Discrete Time Fourier Transform

Fourier Analysis 23

Overview (0A)

DF C,
DF y[k]
CF X(jo)
CF X(jo)

Continuous Freq
Discrete Freq

AF Z
k=—o0
N-—1
=
k=20
1 + o0
AF —f dw
2w Y
1 +70 N
PF — dw
2 Y "

Aperiodic Freq
Periodic Freq

Young Won Lim
12/12/16



*k*

1 T
PT — [ di DF C,
T 0
1 N-1
PT — DF yl|k]
N n=0
+ o0 .
AT [ dt cF X(jo)
+00
AT D cF X(jb)
n=-—ow
Continuous Time Fourier Series Continuous Freq Aperiodic Freq
Discrete Time Fourier Transform Discrete Freq Periodic Freq
Fourier Analysis 24 Young Won Lim

Overview (0A) 12/12/16



*k*

=+ 00
CT x(t) AF Z
k=—w
1 + 00
CT x(t) AF — dw
21w Y~
Continuous Time Fourier Series Continuous Freq Aperiodic Freq
Discrete Time Fourier Transform Discrete Freq Periodic Freq
Fourier Analysis 25 Young Won Lim
12/12/16

Overview (0A)



*k*

L T 1 ¢er, T

cT x(t) PT ?fo dt pT = [y 1di==
N-1 N-1

1 1 N

DT x[n] PT = pr L3N

1 2 : L
X ~T-C CF |[—|T1. 22 CF Xl(jw) AF d
(jo) " > [T 5 (jo) > f_oo
« A ]_ 23-( « A 1 I A
X(jd)~N- —|-N-| == —
(jO)~N-y, CF |5 - CF X(jo) PF 7 d d®
Fourier Analysis 26 Young Won Lim

Overview (0A) 12/12/16



A. CTFS
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B. DTFS
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C.CTFT
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D.DTFT

Discrete Time Fourier Transform
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CTFS & CTFT
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DTFS & DTFT
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CTFS & DTFS
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CTFT & DTFT
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Fourier Analysis Methods
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Types of Fourier Transforms
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1. CTES - CTFT
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2. DTFS —» DTFT
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3.CTFES « CTFT
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4. DTFS <« DTFT
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5. CTFT - DTFT
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6. CTFS —» DTFS
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8. CTFS « DTFS
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CTFS & DTFT
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CTFT & DTFS
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