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Sharif University of Technology

Department of Mathematical Sciences

Ph.D. Entrance Examination

Numerical Analysis

1) Show that the Lagrangian Interpolation of degree n, where x; are the roots of Cheby-

shev polynamial is given by

Pue) = L3y U Tl
0; = (2i — 1)%

2) The function log £ where F = f(;T/Z \/1 — sin® asin® ¢ d¢ is tabulated as follows.

o’ log K

0 0.196120
5 0.195293
10 0.192815
15 0.188690
20 0.182928

a) Find log E for a = 9°, o = 12°13’
b) Find the maximum error for the case o = 9o

3) Using partilianing method for the matrix A given below find A™*




4) Using the Chebyshev norm (]|.]| = sup |.|) and four ponits [—1/2,0,1/2,1] C
te[—1,1]
[—1,1], find the best approximation polynomial of degree 2 for the function f(x) =

|z

5) Using Ly norm, find the best polynomial of degree 2 which approximates best the

function f(x) = H—%’ e [—1,1].

6) Assume {m, ()}, are orthonormal polynomial with weight function W(x) in [a, b].

Show that for any polynomial p,, _, (z) of degree 2n — 1, we have

[ P e)de = 3 A (1)

=1

where, A; = ff w AN (x)dz, [;(x) = M& and z(™ = x; are roots of 7,(x).

’ z;).(z—x;) 7

7) If f(x) is twice continuously diffrentiable on I, where g, 21, 22, € I, then

// f”(tOxO + tlxl + t2x2)dt1dt2 == f[$07 Zq, $2]

where to = 1 — 1 — 1y, s2 = {(t1,t2) | t1,t2 > 0,11 + 15 < 1}, and flxg, x1, x2] is

second finite difference.

8) Use Gauss two ponit formula to evaluate the following integral and estimate the

/4 dx
a1+ 22

9) If f(x) is 6-times continuously differentiable find the error committed in using the

maximum error committed

following approximate formula to evaluate the integral

Hay= [ fahde 2 30+ fo) + 505 + )+ (o S2) + 353

10) Given the following initial value problem {

a) Show that y = =% is a solution

b) Using Euler’s method with h = 0.2 evaluate y(x;), where x; = 2ih, ¢ =

0,1,2,3,4,5. Also find the maximum error.



