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=Wave Fourier components are translated sinusoids

Wave speed

Wavenumber

Frequency = 1/period

c

r k



A = 1 ;            %Amplitude

lambda = 0.5 ;     %Wavelength /m

c = 340 ;          %Wavespeed / mŝ - 1

f _unit  = 'kHz ô;   %Frequency unit

t _unit  = ' msô;    %Time unit

 

%Spatial sinusoid separation (fraction of 

wavelength)

dx = lambda/8;

fsize  = 18;     %Fontsize

N = 1000 ;        %Number of data points 

Nwaves = 3;      %Number of waves to plot

linewidth = 2 ;   %Line width

 

%

 

%Determine period /s and frequency /Hz

f = c/lambda;

T = 1/f;

 

%Determine time delay associated with dx

dt = dx/c;

 

%Generate x,y  and t,y  data vectors

x = linspace( 0, Nwaves*lambda, N);

t = linspace ( 0, Nwaves*T, N);

yx1 = A*sin( 2*pi*x/lambda );

yx2 = A*sin( 2*pi*( x -  dx)/lambda );

yt = A*sin( 2*pi*t/T );

 

%Plot y vs x graph

figure( ' color ' ,[1 1 1], ' name' , 'waves  anatomy' )

plot(x,yx1, 'b - ' ,x,yx2, 'r - ' , 'linewidth' ,linewidth);

legend( { 't = 0' , 't = \ Deltat ' }, ' fontsize ' , fsize  )

xlabel ( 'x /m' , ' fontsize ' , fsize  )

title([ ' A = ' ,num2str(A), ', \ lambda = ' ,num2str(lambda), ...

    ',m, c = ' ,num2str(c), 'm/s' ], ' fontsize ' , fsize  )

grid on;

set( gca , ' fontsize ' , fsize  )

axis tight

print( gcf , 'wave y vs x.png' , ' - dpng ' , ' - r300'  )

clf ;

 

%Plot y vs t graph

plot(t/ tuf ( t_unit  ), yt , ' linewidth' ,linewidth );

xlabel ( [ 't /' , t_unit ], ' fontsize ' , fsize )

title([ ' A = ' ,num2str(A), ', \ lambda = ' ,num2str(lambda), ...

',m, c = ' ,num2str(c), 'm/s, f = ' , ...

    num2str( f/ fuf ( f_unit ),5), f_unit , ', T = ' , ...

num2str(T/tuf( t_unit ),5), t_unit ], ' fontsize ' , fsize )

grid on;

set( gca , ' fontsize ' , fsize  )

axis tight

print( gcf , 'wave y vs t.png' , ' - dpng ' , ' - r300'  )

close( gcf );

 

%%

 

%Frequency unit factor

function  m = fuf ( f_unit  )

if  strcmp ( f_unit , 'THz'  )==1

    m = 1e12;

elseif  strcmp ( f_unit , 'GHz'  )==1

    m = 1e9;

elseif  strcmp ( f_unit , 'MHz'  )==1

    m = 1e6;

elseif  strcmp ( f_unit , 'kHz'  )==1

    m = 1e3;

else ; m = 1 ;  end

 

%

 

%Time unit factor

function m = tuf( t_unit )

if  strcmp ( t_unit , ' ps '  )==1

    m = 1e - 12;

elseif strcmp ( t_unit , 'ns' )==1

    m = 1e - 9;

elseif  strcmp ( t_unit , ' \ mus'  )==1

    m = 1e - 6;

elseif strcmp ( t_unit , 'ms' )==1

    m = 1e - 3;

else ; m = 1 ;  end



Length is a whole number of half wavelengths
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Length (plus end correction) is an 

odd number of quarter wavelengths
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Left and right stereo channels of a sound wave recording

Plot of frequency content of waves vs time. 

Colour scale is decibels (dB) with max power set at 0dB.
( )10dB 10log signal power=



Musical harmony

ÅThe mathematics of music has been known 
since the time of Pythagoras, 2500 years ago

ÅFrequency intervals of simple fractions e.g. 3:2 
(a fifth) yield óharmoniousô music

ÅAn octave means a frequency ratio of 2. An 
octave above concert A (440Hz) is therefore 
880Hz. An octave below is 220Hz.

ÅThe modern óequal-tempered scaleô divides an 
octave (the frequency ratio 2) into twelve parts 
such that
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Violin  A 440Hz



Guitar  A 440Hz



Flute  A 440Hz



Chromatic

scale (played on 

a piano) over 

two octaves

C,C#...Bb,B,

C,C#...Bb,B,C

/122n

nf =

Notice

power law of 

harmonics
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REFLECTION
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OPTICS:

THIN
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THIN LENS EQUATION

Image is a 

coordinate

transformation

object

image
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Convex mirror object to virtual image 

transformation (and reverse transformation)






