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Divided Differences

Suppose that P, (x) is the nth interpolating polynomial that agrees with the function f at
the distinct numbers xg, xy, ... , x,. Although this polynomial is unique, there are alternate
algebraic representations that are useful in certain situations. The divided differences of f
with respect to xg, xj. ... , X, are used to express P, (x) in the form

Pi(x) = ag +a1(x —x0) + a2(x —x0)(x —xy) +--- +ay(x —xp) - - - (x — x3-1);  (3.5)

for appropriate constants ag, @i, . . . . a,. To determine the first of these constants, ag, note
that if P, (x) is written in the form of Eq. (3.5). then evaluating P, (x) at x leaves only the
constant term ay; that is,

ag = Py(xp) = f(xp).

Similarly, when P(x) is evaluated at x,, the only nonzero terms in the evaluation of
P, (x,) are the constant and linear terms,
F(xo) +ar(x) — xo) = Py(xy) = f(x1);
S0,

_ &) = f(x0)

X1 — X

a (3.6)
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Hence, the interpolating polynomial in Eq. (3.5) is £
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EXERCISE SET 33

1.

Solve Q1 & 2 using Divided Difference Rule

Use Eq. (3.10) or Algorithm 3.2 to construct interpolating polynomials of degree one, two, and three

for the following data. Approximate the specified value using each of the polynomials.

a. f(84)if £(8.1) = 16.94410, £(8.3) = 17.56492, f(8.6) = 18.50515, f(8.7) = 18.82091

b, f(0.9)if £(0.6) = —0.17694460, f(0.7) = 0.01375227, £(0.8) = 0.22363362, f(1.0) =
0.65809197

Use Eq. (3.10) or Algorithm 3.2 to construct interpolating polynomials of degree one, two, and three

for the following data. Approximate the specified value using each of the polynomials.

a. f(043)if £(0) =1, £(0.25) = 1.64872, f(0.5) = 2.71828, f(0.75) = 4.48169

b, f(0)if f(=0.5) = 193750, f(—0.25) = 1.33203, f(0.25) = 0.800781, £(0.5) = 0.687500

Use the Newton forward-difference formula to construct interpolating polynomials of degree one,

two, and three for the following data. Approximate the specified value using each of the polynomials.

a f (—%) if f(=0.75) = -0.07181250, = —0.02475000, f(=0.25) = 0.33493750,
f(0) =1.10100000 _

b, f(0.25)if £(0.1) = —0.62049958, f(0.2) = —0.28398668, £(0.3) = 0.00660095, f(0.4) =
\_/J
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3. Use the Newton forward-difference formula to construct interpolating polynomials of degree one,

two, and three for the following data. Approximate the specified value using each of the polynomials.
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3. Use the Newton forward-difference formula to construct interpolating polynomials of degree one,
two, and three for the following data. Approximate the specified value using each of the polynomials.

a f(=1)if £(=0.75) = ~0.07181250, f(~0.5) = 002475000, f(~0.25) = 0.33493750,
£(0) = 1.10100000
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S. Use the w_backward-diffcrcnce formula to construct interpolating polynomials of degree one,
two, and three for the following data. Approximate the specified value using each of the polynomials.
a. f(—1/3)if f(—0.75) = —0.07181250, f(—-0.5) = —0.02475000, f(—-0.25) = 0.33493750,
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