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1.

Show that the equation f{x) = x* — 7x + 5 = 0 has a solution in theinterval [0,1]. Consider
the following two iterative schemes x,.1 = g(x,) for finding a root to this equation:

(i) g&x) = (x> +5)/7

(i) g0) = (7x = 5)'°.
(a) Choosing xo = 0.8 and retaining three places of decimals, calculate the root x = s

of fix) = 01in [0, 1] by trying schemes (i) and (ii) above.

(b) Calculate the values of g/(s) for each of the two schemes and comment on the results of
(a) in the light of these values. v
(c) Choosing xo = 0.8 and retaining four places of decimals,calculate the root x = s using the
Newton-Raphson scheme.

The equation f{x) = 8x> + 12x2 — 18x — 11 = 0 has a solution s = ~1/2. Show that the
following is a valid scheme for finding a root of this equation:
Xnet = X/3 + x3/2 + x,/4 — 1124

(a) Show that this scheme is third order for the root s = —1/2.

(b) Choosing xo = ~1 for the above scheme and retaining six places of decimals, calculate
the numerical convergence towards s = —1/2.

(¢) Set up the Newton-Raphson scheme for finding a root of fx) = 0. Choosing xo = —1 and
retaining six places of decimals, calculate the numerical convergence towards s = —1/2.

Use cubic Lagrangian interpolation to estimate f{4.5)using the following function values.

x 3.1 4.0 5.1 6.0
SIx) 1.131402 1.386294 1.629241 1.791759

Given that f{x) = In(x), find the upper and lower bounds for the error at x =4.5. Confirm that
the actual error in your estimate for f{4.5) lies between these bounds.



4. Construct a forward difference table from the following data for a function f{x).
x 05 0.6 0.7 0.8
SIx) 0.479426 0.564642 0.644218 0.717356

We denote by pi(x) the polynomial passing through the first two data points, by Dp2(x) the
polynomial passing through the first three data points, and by p3(x) the polynomial passing
through all four data points.

Construct p1(x), p2(x) and p3(x) using Newton’s forward difference formula and use them to
obtain three estimates for f0.73). Given that f{x) = sin(x) , find the upper and lower bounds
for the errors at x =0.73. Confirm that the actual error lies between these bounds.

- BASIC EQUATIONS
1. The Newton-Raphson scheme for solving the equation f{x) = 0 is given by
Xnel = Sxn) h
nel = Xp , choose an x

- S Cxn)

-The secant method for solving the equation f{x) = 0 is given by

Xne1 = Xn — flxn){ Xn = Xp-| 5 },choose xq x).

Sxn) = fxp-

2. A function f{x) defined on [a, b] passes through the n + 1 points (xo,/), (x1, J1)s 335955(Xnsfn)
where a = xo,b = x, and x; < x; fori < j. The Lagrangian form for the polynomials p,(x)
passing through these » + 1 points is given by

pa®) = 3 Ly (s
k=0

where
Li(x) = (x = x0)(x = X)X = x2)..0¢ = x41)(x = Xpr1)..(x — X)
(xk - xo)(xk - x1)(xk - xz)..(xk - xk_l)(xk - xk+1)..(xk - x,,)
If the points are equally spaced with x,.) —x; = & > 0,/ constant, then Newton’s forward
difference form for p,(x) is, in the usual notation,

P = f; +( ' )Afo+ ( ' )A2f0+ ..... +( ’ )A"fo
1 2 n

where r = (x — x0)/h.
The error in the interpolation e,(x) = f{x) — pa(x) is given by

en(®) = (e —Ao)(x = x1)( = x2).enx - x")—(l:;(l%!—

~ where ¢ lies in [x0,%n].



