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Note

The following calculations were done with a Python program I wrote, available here:
https://github.com/omgimanerd/experimental/blob/master/calc.py

Source code:

#!/ usr / bin /python

from numpy import arange , l i n s p a c e

de f d e l t a x (a , b , n ) :
r e turn (b − a ) / n

de f l e f t r i emann sum ( f , a , b , n ) :
i n t e r v a l = l i s t ( l i n s p a c e ( a , b , n , endpoint=False ) )
re turn ( i n t e r v a l , d e l t a x (a , b , n) ∗ sum ( [ f ( x ) f o r x in i n t e r v a l ] ) )

de f r ight r iemann sum ( f , a , b , n ) :
i n t e r v a l = l i s t ( l i n s p a c e ( a , b , n + 1 ) [ 1 : ] )
r e turn ( i n t e r v a l , d e l t a x (a , b , n) ∗ sum ( [ f ( x ) f o r x in i n t e r v a l ] ) )

de f midpoint approximation ( f , a , b , n ) :
d e l t a = d e l t a x (a , b , n)
i n t e r v a l = l i s t ( arange ( a + ( de l t a / 2) , b , d e l t a ) )
re turn ( i n t e r v a l , d e l t a ∗ sum ( [ f ( x ) f o r x in i n t e r v a l ] ) )

de f t rapezo ida l approx imat i on ( f , a , b , n ) :
i n t e r v a l = l i s t ( l i n s p a c e ( a , b , n + 1) )
re turn ( i n t e r v a l ,

( l e f t r i emann sum ( f , a , b , n ) [ 1 ] + right r iemann sum ( f , a , b , n ) [ 1 ] ) / 2)

de f s impsons ru l e approx imat ion ( f , a , b , n ) :
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s e r i e s = l i n s p a c e ( a , b , n + 1)
i n t e r v a l = l i s t ( l i n s p a c e ( a , b , n + 1) )
f o r index , term in enumerate ( s e r i e s ) :

i f index == 0 or index == len ( s e r i e s ) − 1 :
s e r i e s [ index ] = f ( term )

e l i f not ( index % 2 ) : # even
s e r i e s [ index ] = 2 ∗ f ( term )

e l s e :
s e r i e s [ index ] = 4 ∗ f ( term )

re turn ( i n t e r v a l , ( d e l t a x (a , b , n) / 3) ∗ sum( s e r i e s ) )

i f name == ’ main ’ :
from math import ∗
exec (” f = lambda x : {}” . format ( input (” Input your func t i on : lambda x : ” ) ) )
a = i n t ( input (” Lower l i m i t : ” ) )
b = i n t ( input (” Upper l i m i t : ” ) )
n = i n t ( input (”n : ” ) )
p r i n t(”−−−−−”)
p r i n t (” I n t e r v a l : {0}\ nLeft Riemann Sum Approximation : {1}\n ” . format (

∗ l e f t r i emann sum ( f , a , b , n ) ) )
p r i n t (” I n t e r v a l : {0}\nRight Riemann Sum Approximation : {1}\n ” . format (

∗ r ight r iemann sum ( f , a , b , n ) ) )
p r i n t (” I n t e r v a l : {0}\nMidpoint Sum Approximation : {1}\n ” . format (

∗midpoint approximation ( f , a , b , n ) ) )
p r i n t (” I n t e r v a l : {0}\ nTrapezoidal Sum Approximation : {1}\n ” . format (

∗ t rapezo ida l approx imat i on ( f , a , b , n ) ) )
p r i n t (” I n t e r v a l : {0}\nSimpson ’ s Rule Approximation : {1}\n ” . format (

∗ s impsons ru l e approx imat ion ( f , a , b , n ) ) )

Problem 7c

∫ 2

1

√
x3 − 1dx n = 10

∆x =
b− a

n
=

2− 1

10
= 0.1

Sn ≈ 1.511519

Problem 11c

∫ 4

0
x3 sinxdx n = 8

∆x =
b− a

n
=

4− 0

8
= 0.5

Sn ≈ −5.605350
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Problem 15c

∫ 1

0

x2

1 + x4
dx n = 10

∆x =
b− a

n
=

1− 0

10
= 0.1

Sn ≈ 0.243751

If any errors are found, please contact me at alvin.lin.dev@gmail.com
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