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clc
clear
close all

fprintf(['\n\n\nStarting file >>' mfilename '<< at ' datestr(now,@) '\n\n'l);

format long
% HW 5.3

% X= BetaxL
syms Bx LlabcdMETIwTrho L A BL

W
Wp
Wpp
Wppp

axcosh (Bxx)—a*xcos (Bxx)+bxsinh (Bxx)—bxsin (Bxx)
diff(W,x)

diff(Wp,x)

diff(Wpp,x)

% Evaluate at endpoint x =L
eval(w)

eval(Wpp)
eval(Wppp)

X
—

WL
WppL
WpppL

WppL
WpppL+w™2xL/LxM/ (ExI)xWL

m
N
I

ath Simplification - this is a guide you need to look at the problem on
aper to realize how to use Matlab to simlify this....

o
o =

E1;
subs(E2,w™2, (ExI)/(rhox A)*B™4);
expand(E2/B"3);

m
N
I n

% get rid of BxL and replace with y

E1l = subs(E1,B%L,BL);

E2 = subs(E2,BxL,BL);

E2 = subs(E2/L,B, BL);

E2 = subs(E2, {M, rho, A, L}, {1, 1, 1, 1});
El = simplify(E1/B"2);

% Write as matrix pull out coefficents

BC11l = coeffs(El,a);
BC12 = coeffs(E1,b);
BC21 = coeffs(E2,a);
BC22 = coeffs(E2,b);

% order from lowest to highest power— lowest is coefficient”0,
%highest is coefficent”™1;

BC11l = BC11(2);

BC12 = BC12(2);

BC21 = BC21(2);

BC22 = BC22(2);

BC = [BC11 BC12; BC21 BC22];
CE = simplify(det(BC));

BL = linspace(0,5%pi,10°4);
CEv = eval(CE);

% This CE does not have plot that we can easily identify our iniitial
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guess

In order to get initial guess we look at places where the is a sign
change in the CE

[Vall, locl] = find(abs(diff(sign(CEv)))==2); % This time locl is indices
% Initial Guesses

x0v = BL(locl);

options_all=I[];

% set your length L

L=1;

for i =1:5

X0 = x0v(i);

fprintf(['\n\n\n >> Mode' num2str(i) '<< \n\n'l);

% Fzero

[xval, fval, exitflag] = fzero(@CEfunction,x@,options_all,CE);
betalL(i) = xval;%This is BetaxL

beta(i) = betalL(i)/L; % THis is Beta

o° o o°

end

%Solve for Modeshapes

%solve fofr a constant

bsol=solve(E1==0,b)

%plug into W(x)

Wmode= simplify(subs(W,b,bsol));

pretty(Wmode)

%Plot mode shapes

x =linspace(0,L,100);

figure

for i =1:5
B beta(i);
BL = betalL(i);
a =1;
WmodeP = eval(Wmode);
Wmax max(abs (WmodeP));
WmodeP = WmodeP/Wmax;
subplot(5,1,1)
line(x,WmodeP, ' linewidth',2,'color', 'k")
xlabel('x")
ylabel(['W_",num2str(i), ' (x)"'1)
title(['\beta L = ', num2str(BL)])
box on

end

function [F] = CEfunction(BL,CE)

% Pass the symbolic characteristic equation into a function
F = eval(CE);

end
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