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New formulas, important considerations, 
important formulas, important concepts

Memo

Mathematical tools to be exploited

Mathematics

Color legend

Very important for the discussion
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Maxwell equations

Differential form Integral form 
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Maxwell equations: Time domain, 
Frequency domain, Phasors
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Frequency domain

Fourier Transform (FT)

( )f t ( )F 

Time domain Frequency domainFT

( ) ( ) j tF f t e dt






 

1) How to jump back from the Frequency domain to the Time domain

2) Time domain derivative and Fourier Transform
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Frequency domain

( ) ( ) j tF f t e dt






 

( )f t ( )F 

Time domain Frequency domain

IFT

FT

1
( ) ( )

2
j tf t F e d 







 

( )f t FT

IFT( )F 
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Frequency domain

( ) ( ) j tF f t e dt






 

( )f t ( )F 

Time domain Frequency domain

( )f t

2) Time-domain derivative and Fourier Transform

( )F FT

df

dt
( )j F FT

FT

Fourier Transform (FT)
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Frequency domain

- Fourier Transform and functions of n variables

- Fourier Transform and vector functions

- Fourier Transform and vector functions of n variables

1) How to jump back from the Frequency domain to the Time domain

2) Time domain derivative and Fourier Transform
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Time domain

Frequency domain

ˆ ˆ ˆ( , , , ) ( , , , ) ( , , , ) ( , , , )x x y y z zx y z F x y z i F x y z i F x y z i     F


ˆ ˆ ˆ( , , , ) ( , , , ) ( , , , ) ( , , , )x x y y z zt x y z f t x y z i f t x y z i f t x y z i  f


Fourier Transform and vector functions of n variables 

( , , , )xf t x y z ( , , , )xF x y z
1D-FT

1D-FT

1D-FT

( , , , ) j t
xf t x y z e dt






 

( , , , )yf t x y z

( , , , )zf t x y z

( , , , )yF x y z

( , , , )zF x y z

( , , , ) j t
yf t x y z e dt






 

( , , , ) j t
zf t x y z e dt






 

t 
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Time domain

Frequency domain

ˆ ˆ ˆ( , , , ) ( , , , ) ( , , , ) ( , , , )x x y y z zx y z F x y z i F x y z i F x y z i     F


ˆ ˆ ˆ( , , , ) ( , , , ) ( , , , ) ( , , , )x x y y z zt x y z f t x y z i f t x y z i f t x y z i  f


Fourier Transform and vector functions of n variables 

( , , , )t x y zf


( , , , )x y zF


FT

t 
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Time domain

Frequency domain

ˆ ˆ ˆ( , , , ) ( , , , ) ( , , , ) ( , , , )x x y y z zx y z F x y z i F x y z i F x y z i     F
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Fourier Transform and vector functions of n variables 
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1) How to jump back from the Spectral domain to the Time domain
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FT

FT

2) Time domain derivative and Fourier Transform

( , , , )j x y z F


( , , , )t x y zf


( , , , )x y zF


t


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f

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FT ( , , , )x y z F


 f


FT ( , , , )x y zF


 f


Fourier Transform and vector functions of n variables 
Time domain

Frequency domain
ˆ ˆ ˆ( , , , ) ( , , , ) ( , , , ) ( , , , )x x y y z zx y z F x y z i F x y z i F x y z i     F


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FT

FT

2) Time domain derivative and Fourier Transform
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Frequency domain
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Maxwell equations 
Time domain & Frequency domain
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t 

Frequency domain

Maxwell equations 
Time domain & Frequency domain
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t 

Frequency domain

Maxwell equations 
Time domain & Frequency domain
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t 

Frequency domain

Maxwell equations 
Time domain & Frequency domain
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t 

Frequency domain

Maxwell equations 
Time domain & Frequency domain
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t 

Frequency domain

Maxwell equations 
Time domain & Frequency domain
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t 

Frequency domain

Maxwell equations 
Time domain & Frequency domain
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Maxwell equations 
Time domain & Frequency domain
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Maxwell equations 
Time domain & Frequency domain
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Maxwell equations 
Time domain & Frequency domain
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Maxwell equations 
Time domain & Frequency domain
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Maxwell equations 
Time domain & Frequency domain
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Maxwell equations 
Time domain & Frequency domain
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Maxwell equations 
Time domain & Frequency domain
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Maxwell equations 
Time domain & Frequency domain
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Maxwell equations 
Time domain & Frequency domain
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Maxwell equations 
Time domain & Frequency domain
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Maxwell equations 
Time domain & Frequency domain
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Time domain Phasor domain

time

T:period  0( ) cos 2f t A f t  

0

0 0

1
:

: 2

f frequency
T

angular frequency f 





Signals usually adopted in ICT applications

Phasors

jF Ae  0( ) cosf t A t  
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1) How to jump back from the Phasor domain to the Time domain

2) Time domain derivative and Phasors

Time domain Phasor domain

Phasors

jF Ae  0( ) cosf t A t  
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Time domain Phasor domain

Phasors

jF Ae 

jF Ae 

     0
0Re cosj tf t Fe A t    jF Ae 

 0( ) cosf t A t  

 0( ) cosf t A t   T-to-P

P-to-T
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Time domain Phasor domain

Phasors

jF Ae 

2) Time domain derivative and Phasors

( )f t F

 df t

dt
0j F

 0( ) cosf t A t  

T-to-P

T-to-P
0 now is fixed!
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Phasors

1) How to jump back from the Phasor domain to the Time domain

2) Time domain derivative and Phasors

- Phasors and functions of n variables

- Phasors and vector functions

- Phasors and vector functions of n variables
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