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1. Answer ALL the questions in the booklet provided.
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Problem 1 [32 Marks]

1-1. Find the best function in the least-squares sense that fits the following data points and is of the form
f(z) = asin(nz) + bcos(nz): [5]
z|-1]-1/2]0]1/2]|1
y[-1] 0 [1] 2 [1

1-2. Find the Padé approximation Ry (z) for f(z) = tan(y/z)/+/z starting with the MacLaurin expansion
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1-3. Use the result in 1-2. to establish tan(z) =~ Rs4 = 5 453;5_ 12022 ++1§a: . [3]
1-4. Compare the foliowing approximations to f(z) = tan(z) [12]
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Padé: Rs4(z) (given in 1-3.)

on the interval [0, 1.4] using 8 equally spaced points z; with A = 0.2. Your results should be correct to 7
significant digits.

Problem 2 [25 Marks|

For any non negative interger n the Chebyshev polynomial of the first kind of degree n is defined as

Tn(z) = cos [ncos™(z)], forz € [-1,1].
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2-1. Use the identity/formula: Zcos(go + ko) = el , a(go 2%
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to show that: [12]
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where z;, = cos [(2(]\7%;7;] , 0 <k < N, are the roots of T,.
2-2. Compute the expressions of the first five Chebyshev polynomials of the first kind 75, 75,7y, 75 and
T, [5]
2-3-1. Find Ps(z) the sixth MacLaurin polynomial for f(z) = ze®. (3]
2-3-2. Use Chebyshev economisation to economise Fs(z) once. 5]

Problem 3 [36 Marks]

3-1. Determine the number n so that the composite Simpson’s rule for 2n subintervals can be used to
compute the following integral with an accuracy of 5 x 1075, [10]
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3-2. State the three-point Gaussian Rule for a continuous function f on the interval [—1,1]. (3]

3-3. Use the Composite Simpson’s rule with four equal subintervals to approximate the following integral
and compare your result with the one obtained when using the three-point Gaussian Rule [10]
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3-4. Was the comparison in 3-3. predictable? Justify your answer. (3]

3-5. The matrix A and its inverse are A~! are given below
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® Use the power method to find the eigenvalue of the matrix A with the smallest absolute value.
Start with the vector x(® = (1,0)7 and perform three iterations. [10]

God bless you !!!



