NPTEL lectures on
Elementary Numerical Analysis
by
Professor Rekha P. Kulkarni
Department of Mathematics
Indian Institute of Technology Bombay

Model Solutions: Quiz 1

1. Let
f(x) = 1982 + 272% — 1022 + 472 + 13.
Find the divided difference f[1 2 3 4 5]. (1 mark)
Ans.: 198
(4)

Explanation: f[1 2 3 4 5] = / 4'(6).

2. Let 1 4 5 ,
o = T1 = —., Lo = —., Taq =
0 s &1 37 2 37 3

and for i = 0,1,2,3, let ¢;(z) be the Lagrange interpolation polynomial of degree 3 such that

li(wi) = 1, li(x;) = 0, for i # j.

Q9 2()

Evaluate

(1 mark)

Ans.: 1
3

Explanation: Z li(x) =1
=0

3. Let f:0,1] — IR be such that

f0)=1, f(0) =3, f(1) =7, f(1) =10,

where f’(x) denotes the derivative of f at z. Find the cubic polynomial which interpolates f and
f"at 0 and at 1. (2 marks)

Ans.: 1+ 3z + 32% + 2%(z — 1).



4. Let f:1]0,7] — IR be such that
£(0) =3, f(1) = 16, f(3) =108, £(7) = 724.
Find

(a) a polynomial of degree < 2 which interpolates f at 0,1, 3,
Ans.: 3+ 13z + 1lz(x — 1)

(b) a polynomial of degree < 3 which interpolates f at 0,1,3,7.
Ans.: 3+ 13z + 1lz(x — 1) + xz(z — 1)(x — 3). (141 marks)

1
5. Let f(z) = —, x € [1,3] and pe(x) be the quadratic polynomial which interpolates f at 1, 2, 3.
T

Find the best possible upper bound for ||f — pa||oc = m[zla,)g] |f(x) — pa(x)]. (2 marks)
ze|l,
. 2
Ans.: WL
Explanation:
O (cy)
f(@) = pola) = =2 (@ = Dz = 2)(@ = 3), 1Vl = 6,
and 5
max |(z — 1)(z — 2)(z — 3)| = —=.
ma o — (o = Do = 3)] = 5 =
6. Evaluate .
/ (z — 1)z — 2)(z — 4)da.
0
(2 marks)
Ans. -1

Explanation: Apply Simpson Rule.



