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Q1 (10 points) Construct a least square approximation of the form bxz® for the following data

(1,1),(2,4), (3,8), (4,12).
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Q2 (12 points) Use Zero’s of Ty and divided difference to construct a polynomial of degree

2k —1
n

2 for the function f(x) = In(x + 2). T = cos < 7T) , k=1,2,---n
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Q3 (11 points) Use Maclaurin series of f(x) = e~ to construct a Padé approximation of degree

4 with n =2 and m = 2.
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Q4 (11 points) Use finite difference to approximate the solution of the boundary value problem
y'=-3y+2y+22x+3, 0<z <1, y0)=2, y(1)=1,h=0.25

Write the discretized system of equations into matrix form.
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Q5 (11 points) Use linear shooting method to convert the boundary value problem
y'=-3y+2y+22+3, 0<z <1, y0)=2, y(1)=1

into TWO systems of first order differential equations.
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2
1
Q6 (10 points) Approximate the integral / o dx using composite Simpson’s rule with
0 T

n = 6. Also compute the absolute error.
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Q7 (10 points) Use the Newton forward-difference formula to construct interpolating polyno-
mials of degree one, and two for the following data:

£(0.1) = —0.6205, £(0.2) = —0.2840, £(0.3) = 0.0066

Approximate f(0.25) value using each of the polynomials.



