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import math

class Integrator:

def _init_ (self, a, b, n):

self.a, self.b, self.n =a, b, n



self.points, self.weights = self.compute_points()

def compute_points(self):

raise NotImplementedError(self. class_ . name_ )

def integrate(self, f): # P10 (self.point) FIFE (self.weights)
THHEAS, REFME

class Trapezoidal(Integrator):

def compute_points(self): # AR

h = float(self.b - self.a) / self.n

[self.a + i*h for i in range(self.n+1)]

©
1}

=
1}

[h] + [2*h]*(self.n - 1) + [h]

return p, w  # REIHANFIER, SRR D A (self.point) FIME (self.
weights)

class Simpson(Integrator):

def compute_points(self):

# HE 5L

class GausslLegendre(Integrator):



def compute_points(self):

# FF5E

def test():

def f(x): return (x * math.cos(x) + math.sin(x)) * \

math.exp(x * math.sin(x))

# "\"FOR AT ARKNE A AT, Kb R AT, ANEETARINERS

def F(x): return math.exp(x * math.sin(x))

a=2;b=23;n=200

I exact = F(b) - F(a)

tol = 1E-3

methods = [Trapezoidal, Simpson, GaussLegendre] # —/-2&

for method in methods:

integrator = method(a, b, n) # JE& LA integrator & — AN REISLH], 5 In
tegrator ZXAN[H, L Integrate K1) integrate MEUN A4, WEAANFMIARTE.

I = integrator.integrate(f) # M Integrate ZR4k/K[1) integrate B

rel err = abs((I_exact - I) / I _exact)

print('%s: %g' % (method. name__, rel err))

if rel_err > tol:



print('Error in %s' % method._ name_ )

if __name__ __main__"':

test()



