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AEM P5.15
clear
clf
y=dsolve('a*D2y+b*Dy+890*y=0','y(0)=0.15','Dy(0)=0','t');
y=subs(y,'a',9.082)
%
hold on
ezplot(subs(y,'b',200),[0,1])
gtext('b=200')      % Label the curve with mouse click
ezplot(subs(y,'b',179.8),[0,1])
gtext('b=179.8')
ezplot(subs(y,'b',100),[0,1])
gtext('b=100') 
title('Solution to 9.082*D2y+b*Dy+890*y')
ylabel('y(t)')
hold off





























15

AEM P5.15
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AEM P5.15
>> P5_15

y =

3/40*(b+(b^2-808298/25)^(1/2))/(b^2-808298/25)^(1/2)*exp(-
250/4541*(b-(b^2-808298/25)^(1/2))*t)-3/40*(b-(b^2-
808298/25)^(1/2))/(b^2-808298/25)^(1/2)*exp(-250/4541*(b+(b^2-
808298/25)^(1/2))*t)
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AEM P5.15
>> pretty(simplify(y))

/         50
3/40 |5 exp(- ---- (5 b - %1) t) b

\ 4541

50                     2          1/2
+ exp(- ---- (5 b - %1) t) (25 b  - 808298)

4541

50
- 5 exp(- ---- (5 b + %1) t) b

4541

50                     2          1/2\ /
+ exp(- ---- (5 b + %1) t) (25 b  - 808298)   |  /

4541                                  / /

2          1/2
(25 b  - 808298)

2          1/2
%1 := (25 b  - 808298)

>> 
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Runge-Kutta Method: Newton’s Law
AEM P5.33
Given: Newton’s equation of motion for the 2-body problem
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Runge-Kutta Method: Newton’s Law
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Runge-Kutta Method: Newton’s Law
MATLAB ODE45:

%Script to generate orbits
%
[t,x] = ode45('orbitfun', [0 2*pi], [0.4 0 0 2]);

x1 = x(:,1);
x2 = x(:,2);

plot(x1,x2)
axis equal
grid

function dx = orbitfun(t,x)

dx = zeros(4,1);

dx(1) = x(3);
dx(2) = x(4);
dx(3) = -x(1)/(x(1)^2 + x(2)^2)^1.5;
dx(4) = -x(2)/(x(1)^2 + x(2)^2)^1.5;
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Runge-Kutta Method: Newton’s Law

[t,x]=ode45('orbitfun',[0 2*pi],[0.4 0 0 1.5]);           [t,x]=ode45('orbitfun',[0 2*pi],[0.4 0 0 2.5]);
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Runge-Kutta Method: Newton’s Law

[t,x]=ode45('orbitfun',[0 5*pi],[0.4 0 0 2.1]);


