
 



 



 



 

 

 



 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

import numpy;import mpmath 
import matplotlib.pyplot as ppp 
# 
def ff(t): 
    val=mpmath.sin(t) 
    return val 
# 
def fstar(J,xx,aa,t): 
    val=0.0 
    for i in range(J): 
        if xx[i]<t and t <xx[i+1]: 
            val=aa[i] 
    return val 
# 
J=int(input('Specify J=')) 
# 
a=0.0 
b=2.0*numpy.pi 
# 
aa=numpy.zeros(J) 
xx=numpy.zeros(J+1) 
# 
dx  = (b-a)/float(J) 
dxx = dx/6.0 
# 
for i in range(J+1): 
    xx[i]=a+float(i)*dx 
# 
for i in range(J): 
    aa[i]=(dxx/dx)*(ff(xx[i])+4.0*ff(xx[i]+0.5*dx)+ff(xx[i+1])) 
# 
# 

#Ploting 
# 
N=200 
pxx=(b-a)/float(N) 
# 
xvec=numpy.zeros(N+1) 
yvec=numpy.zeros(N+1) 
zvec=numpy.zeros(N+1) 
# 
for i in range(N+1): 
    xvec[i]=a+float(i)*pxx 
    yvec[i]=ff(xvec[i]) 
    zvec[i]=fstar(J,xx,aa,xvec[i]) 
# 
ppp.xlabel('x-variable') 
ppp.ylabel('function values') 
ppp.title('Piecewise constant best approximation') 
ppp.plot(xvec,yvec,color='green',label='sin(t)',linestyle=' ', 
marker=".",markersize=2) 
ppp.plot(xvec,zvec,color='maroon',label='best approximation', 
linestyle=' ',marker=".",markersize=2) 
 
ppp.legend() 
ppp.show() 

 



 



 



 



 



 

 

 



 

 

 

 



 

import numpy 
import mpmath 
import matplotlib.pyplot as ppp 
def ff(t): 
    val=mpmath.sin(2.0*t) 
    return val 
def pol(xx,k,t): 
    val = t-0.5*(xx[k]+xx[k+1]) 
    return val 
def fstar(J,xx,aa,bb,t): 
    val=0.0 
    for i in range(J): 
        if xx[i]<t and t <xx[i+1]: 
            val=aa[i]+bb[i]*pol(xx,i,t) 
    return val 
J=int(input('Specify J=')) 
# 
a=0.0 
b=2.0*numpy.pi 
# 
aa=numpy.zeros(J);bb=numpy.zeros(J);xx=numpy.zeros(J+1) 
# 
dx  = (b-a)/float(J);dxx = dx/6.0 
# 
for i in range(J+1): 
    xx[i]=a+float(i)*dx 
# 
for i in range(J): 
    aa[i]=(dxx/dx)*(ff(xx[i])+4.0*ff(xx[i]+0.5*dx)+ff(xx[i+1])) 
    bb[i]=ff(xx[i])*pol(xx,i,xx[i])+ff(xx[i+1])*pol(xx,i,xx[i+1]) 
    bb[i]=((12.0*dxx)/(dx*dx*dx))*bb[i] 

 

#Ploting 
# 
N=300 
pxx=(b-a)/float(N) 
# 
xvec=numpy.zeros(N+1) 
yvec=numpy.zeros(N+1) 
zvec=numpy.zeros(N+1) 
# 
for i in range(N+1): 
    xvec[i]=a+float(i)*pxx 
    yvec[i]=ff(xvec[i]) 
    zvec[i]=fstar(J,xx,aa,bb,xvec[i]) 
# 
ppp.xlabel('x-variable');ppp.ylabel('function values') 
ppp.title('Piecewise linear best approximation') 
ppp.plot(xvec,yvec,color='green',label='sin(t)',linestyle=' ',marker=".",markersize=2) 
ppp.plot(xvec,zvec,color='maroon',label='best approximation',linestyle=' 
',marker=".",markersize=2) 
 
ppp.legend();ppp.show() 

 


