Problem 10.6:

6. The following equation has no analytical solution even though it is linear.

x+x=tant x(0)=20
The approximate solution, which is less accurate for large values of 1, is
1
x(t)=§t3—tz+3t*3+3e_f

Create a Simulink model to solve this problem, and compare its solution
with the approximate solution over the range 0 =< ¢ < 1.

x = tan(t) — x
X = j[tan(t) — x]

Simulation Diagram:
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Simulink Model:
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Trigonometric Function Block: Change to tangent

L -
Function Block Parameters: Trigonometric Function @

Trigonometric Function

Trigonometric and hyperbolic functions. When the function has more
than one argument, the first argument corresponds to the top (or
left) input port. For sin, cos, sincos, cos +j sin fuctions, CORDIC
approximation can also be used to compute the output.

Farameters
Function: ’tan h *]
Output signal type: ’auto *]

Sample time (-1 for inherited):
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Multiplexer Block: Change to three inputs

Function Block Parameters: Muxl

M

Parameters

Humber of inputs:

Multiplex scalar or vector signals.
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User-Defined Function Block: Use typical MATLAB syntax for math expressions
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Function Block Parameters: Fcn u

Fcn

General expression block. Use "u" as the input variable name.
Example: sinfu(1)*exp(2.3*(-u(2))))

Parameters

: flu) 4 Expression:
Fen (u™3)/3 - u™2 + 3%0 -3 + 3%exp(-u) b
Sample time (-1 for inherited):
[ OK ] [ Cancel ] ’ Help Apply
Command Window: See results

>> plot(y(:,1),y(:,2),y(:,1),y(:,3)),legend('Exact’,'Approximate’,'Location’,'Best')

Command Window

> plot(y(:, 1), v({:,2),¥v({:,1),¥(:,3)),legend|'Exact’, "Approximate", "Location', "Best")
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Check results using ode45:

function xdot = f10_6(C t,x )
xdot = tan(t) - x;
end

% Problem 10.6

clear

clc

disp('Problem 10.6: Scott Thomas')

[t,x_exact] = ode45(@fl0_6, [0, 1], 0 );

for k = 1:Tength(t)
x_approx(k) = (t(k)A3)/3 - t(k)A2 + 3*t(k) - 3 + 3*exp(-t(k));
end

plot(t,x_exact,t,x_approx), xlabel('time (s)')
ylabel ('Function x(t)"')

title('Problem 10.6: Scott Thomas')
legend('Exact', "Approximate', 'Location', 'Best')
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