Fall 200 CS 412

HW5
Data Fok
Question 1
Basic New Method:

Since all the quadratic polynomial can be span by x2, x, 1. 
Consider [0, 1], H = b – a = 1, x1 = 1/6, x2 = ½, x3 = 5/6

For f(x) = 1, 
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For f(x) = x, 
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For f(x) = x2,

[image: image3.wmf]3

1

)

36

25

(

3

2

25

.

0

)

36

1

(

1

1

0

2

=

+

+

=

ò

w

w

w

dx

x



(3)
After solving the 3 equations, 

( 
w1 = 0.375, w2 = 0.25, w3 = 0.375

Checking, (as given that w1, w2, w3 are exact for cubic polynomials)
For f(x) = x
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, 
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After solving the 4 equations, found that w1, w2 and w3 are the same.
Thus for [0,1],  
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Scale to a general interval,
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, where H = b - a
= 
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 , where h = H/3 = (b – a) / 3

Composite  New Method:
h = b – a / n
I =  
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. where n is a multiple of 3
Reason for the behavior of the error in calculating the integrals I1, I2, I3 :
I1: small truncation error as the function acts like quadratic in [0, 2]

I2: small truncation error as the function acts like quadratic in [0, 2]

I3: relatively large truncation error as the function acts like sinusoidal in [0, 2]

Question 2
(a) Spline interpolation over 39 points in [0, 20] is used. 
(b) 20 of x values are used to check for the error in the output of the spline function and the original Struve function. The largest error is calculated. After trying different number of sampling points in the spline interpolation, I acknowledge that in order to have the error below 0.5 x 10-4 and maintaining the efficiency of the interpolation, the least number of sampling point have to use is 39, which gives the largest error to be 0.43 x 10-4 
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