Simple Programming

X

f(x) := sin(bx)-e X :=0,001..4

10
J f(x) dx = 0.1923

| | 0
2 3 4
Integration: Simpson's Rule
INTG(F,A,B,N) = | NN« 2N
Step « (B-A)
® NN
Sum « 0.0
for iel.NN-1
XX < A +1-Step
Sum < Sum + F(xx)
F(A) + F(B
Sum <« Sum + (A) (®)
INTG <« Sum-Step
return INTG

10
J f(x) dx = 0.19229973
0

INTG(f,0,10,12) = 0.19229724

_ -5 1
Symbolic Evaluation ( sin(5x)-e X dx — %-exp(—x) -cos(5-X) — %-si n(5-x)-exp(—x)
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Differential Equations

Harmonic Oszillator: Solutions through Runge-Kutta Integration

The differential equation has the form:

2
d
—X=—kx

2

dt
If x(t) = Xy and dx/dt = X; then the differential equation is equivalent to the following
system:

Using a fixed step Runge-Kutta method:

t0:= 0.0 t1:=20 N := 200 k:=3
X1 _ 0 N
D(t,X) = IC := S = rkfixed(ic,t0,t1,N,D)
—k-Xo 1
V=2 X = SV 7280
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Harmonic Oszillator with Friction

t0:= 0.0 t1:=20 N := 200 k:=3 c:=0.2
X 0
D(t,X) = iC := S = rkfixed(ic,t0,t1,N,D)
—k-Xg—c-Xq 1
vod? gD 1. do
1r
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