Wave Summing Example

Two waves are added to produce a " beat function™ .
Yl(x,t) =O.0033in(0.100x- 300t), Yz(x,t) =O.0033in(0.105x- 250t)

Wave 1 & Wave 2 with respect to x

Amplitude

X, where k =01, &, =0.105, o, =300, w, =250

Wave 1 & Wave 2 with respect to #

Amplitude

o] 0.05 0.1 0.15
i, where k =0.1, k,=0.105, @, =300, w, =250

-3 Wave Sum & Envelope

Amplitude

X, where k, =0.1, k,=0.105, o, = 300, w, = 250
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Matlab Code:

functi on wavesun( Ampl i tude, k1, k2, Onegal, Orega2)

% wavesun( Anpl i t ude, k1, k2, Onegal, Onega2)

% This function creates three wave function plots.

% 1) Two wave functions are plotted with respect to x
% 2) Two wave functions are plotted with respect to t
% 3) The sumof the two wave functions is plotted al ong

% with the function envel ope.
Pl ot W ndowSi ze = [ 1400, 550] ; % pl ot wi ndow size in pixels
X=[1; Y1=[]; Y2=[]; x=0; t=0; % initialize variables

Dk = k1-k2; Dw = Oregal- Onega2;
Kav = (k1+k2)/2; Wav = (Onegal+Onega2)/ 2;

Domai n1 = 4*pi/abs(DKk); % domain to be plotted - sum and envel ope

Domai n2 = 20*pi / abs(Kav); % domain to be plotted - waves with respect to x
Domai n3 = 20*pi / abs(\Wav) ; % domain to be plotted - waves with respect to t
Resol ution = . 0005; % sets the resolution

whil e x < Donmi nl, %fill the matrices

% kkkkkhkkhkkhkkhkkhkkhkkhkkkkkk* THE EQJATI O\IS Fm SUM AND EN\/ELODE R R R Sk Sk Sk Sk kS Sk Sk kS Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk ko Sk Sk ko o

yl = 2*Anplitude * cos((Dk/2)*x - (Dw2)*t) * cos(Kav*x - Wav*t);

y2 = 2*Anplitude * cos((Dk/2)*x - (Dw 2)*t);

X=1[Xx]; Y1 =1[VY1yl]; Y2 =[Y2,y2]; %formnmatrices for X and conplex Y val ues
X = x+(Domai n1*Resol ution); % controls the resolution of the plots
end % end of "while" statements

%**************** THE PLOT O: SUM AND EN\/ELODES khkkhkkhkkhkkhkkhkhkhhhhhhhhhhhhhhhhhhhkhkhhkhkhkhkhhkhhkhkhkhhhkkkkkkkkk***x*%

figure('Position',[10 100 Pl ot WndowSi ze(1) Pl ot WndowSi ze(2)])

hol d on

plot(X Y1); plot(X Y2); plot(X-Y2); % variables to pl ot

set (gca, ' FontSi ze', 16)

grid on % make the grid visible

xlimts = get(gca, ' Xlin);
ylimts = get(gca,'Ylinm);

set(gca, ' Ylim,ylimts*1l. 1); % add a buffer at the top and bottom of the plot

title(' Wave Sum & Envel ope',' Font Si ze',18,"' Color',[0 O 0])

xStr = ["{\itx}, where {\itk}{_1} ="' nunRstr(kl) ', {\itk}{_2} ="' numRstr(k2) ', \onega{_1} ="
num@str (Oregal) ', \onega{_2} ="' nunRstr(Onega2)];

x| abel (xStr,' FontSi ze', 14, 'Color',[0 0 0])
yl abel (" Anpli tude',' FontSize',16, "Color',[0 0 0])
hol d of f

%**************** V\AVE l & V\AVE 2 khkkhkkhkkhkkhkhhkkhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhhhkhhhhhkhhkhkhkhkkhkhkhkhhkkkkkkkkkkkk***x*%

X=[1; Yi=[]; Y2=[]; x=0; t=0; %reinitialize variables
while x < Domai n2, % domai n

% kkkkkhkkhkkhkkhkkhkkhkkkkkkk* THE EQJATI O\IS BEFmE SUNM NG khkkhkkhkkhkkhkkhkhkkhkhhhhhhhhhhhhhhkhkhkhkhhkhkhkhkhhkhkhkhhkhkhhhkhkhkkkkk****x*%

yl = Anplitude * cos(kl*x - Oregal*t);
y2 = Anplitude * cos(k2*x - Orega2*t);
X=1[Xx]; Y1 =1[VY1yl]; Y2 =[Y2,y2]; %formnmatrices for X and conplex Y val ues
X = x+( Domai n2*Resol ution); % controls the resolution of the plots
d

en % end of "while" statenents
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%**************** PLOT V\AVE l & V\AVE 2 Wth respect to X EE R SR R Sk Sk kS Sk kS kS Sk kS Sk kI kS Sk Sk kS kS ko kS Sk ko

figure('Position',[10 10 Pl ot WndowSi ze(1) Pl ot WndowSi ze(2)])

hol d on

plot (X Y1); plot(X Y2); % variables to pl ot

set (gca, ' FontSi ze', 16)

grid on % nmake the grid visible

xlimts = get(gca, Xlinm);

ylimts = get(gca,'Ylinm);

set(gca, ' Ylim,ylimts*1l. 1); % add a buffer at the top and bottom of the plot
title('Wave 1 & Wave 2 with respect to {\itx}','FontSize',18,"  Color',[0 O 0])

xStr = ["{\itx}, where {\itk}{_1} ="' nunRstr(kl) ', {\itk}{_2} ="' numRstr(k2) ', \onega{_1} ="
nunm2str (Oregal) ', \onega{_2} ="' nunRstr(Onega2)];

x| abel (xStr,' FontSi ze',14, 'Color',[0 0 0])
yl abel (" Anpl i tude',' FontSize',16, "Color',[0 0 0])
hol d of f

%**************** V\AVE l & V\AVE 2 Wth respect to T khkkhkkhkkhkkhkkhkkhkkhhhhhhhhhhhkhkhhhhkhkhhkhkhkhhhkhhkhkhkhkhkkkk**kkkkk****x*%

X=[1; Y1=[]; Y2=[]; x=0; t=0; %reinitialize variables
%hile t < 1.9/ Domain, % domain (as a function of period)
while t < Donmin3, % domain (as a function of period)

% kkkkkhkkhkkhkkkhkkhkkhkkkkkk* THE EQJATI O\IS BEFmE SUNM NG khkkhkkhkkhkkhkkhkhkhkhhhhhkhhhhhhhkhhkhhhhkhkhkhkhkhhhkhkhhhkhhkhk*kkkkkkk**x*%

yl = Anplitude * cos(kl*x - Oregal*t);

y2 = Anplitude * cos(k2*x - Orega2*t);

X=[Xt]; Y1 =1[VY1lyl]; Y2 =[Y2,y2]; %formnatrices for X and conplex Y val ues
t = t+(Resol ution*Donai n3); % controls the resolution of the plots
end % end of "while" statements

%**************** PLOT V\AVE l & V\AVE 2 Wth respect to T EE R SR R Sk Sk kS Sk kS kS Sk Sk Sk kS Sk Sk Sk Sk kS kS ko

figure('Position',[10 10 Pl ot WndowSi ze(1) Pl ot WndowSi ze(2)])

hol d on

pl ot (X Y1); plot(X Y2); % variables to plot

set (gca, ' FontSi ze', 16)

grid on % nmake the grid visible

xlimts = get(gca, ' Xlin);

ylimts = get(gca,'Ylinm);

set(gca, ' Ylim,ylimts*1l. 1); % add a buffer at the top and bottom of the plot
title('Wave 1 & Wave 2 with respect to {\itt}',' FontSize',18,' Color',[0 O 0])

xStr = ["{\itt}, where {\itk}{_1} ="' nunRstr(kl) ', {\itk}{_2} ="' numRstr(k2) ', \onega{_1} ="
num@str (Oregal) ', \onega{_2} ="' nunRstr(Onega2)];

x| abel (xStr,"' FontSi ze',14, 'Color',[0 0 0])
yl abel (" Anpli tude',' FontSize',16, "Color',[0 0 0])
hol d of f
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