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Let different argument values be given X,, X,, .., A, and function values f(x,), f'(A,), ..,

f(’"*'_”(kk) real or complex variable functions and its derivatives up to and including order (m, —1) with the

specified argument values, where k=1, 2, ..., s.
There is a polynomial p(A) of degree (n—1), where n=m, +m, +...+m_. This polynomial satisfies the
conditions:
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The polynomial p(A) is called the Lagrange-Sylvester interpolation polynomial of a function f(A) under

interpolation conditions (1).
To solve the problem of interpolating a function f(A) by a polynomial p(A) we find the defining poly-

nomial
y(A) =(A—A)™ QA —X,)™ LLIGA -1 )™ , where n=m, +m, +...+m_. (2)
Next, we build the right rational fraction
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which decomposes into a sum of elementary fractions
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To determine the coefficients oy of the presented decomposition multiply both parts by (A—i,)",

then we get
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Substituting A =4, into a P and into a {p—} ,where j=1,2,.., m,
v, () v, (D)
we find
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From equality (3) multiplying both parts by y(X), we uniquely define a polynomial p(}) :

POV = ;[akl F o (= h) + ot o, (A=2)™ [T, (1) (6)

The expression in square brackets is the sum of the first members m, of the Taylor series.

Consider a special case of a function f(A): f(A) =e".
We construct an interpolation polynomial p(A) under the following conditions:

A =1, 4,=2,4,=3,
p(h=e, p2)=e*, p(3)=¢’.
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First of all, we compose the defining polynomial
y() = -D™ [ -2)" A -3)",
and define
m=2,m,=1, my=1.
Then
n=m+m,+m,=2+1+1=4.
Therefore, we seek a polynomial of degree
n-1=4-1=3.
e

3
p(}) =(5+57f(m)jm—2) [ =3)-e*(h-1)° m—3)+%(>»—1)2 [rA-2)=

3
=(§+57f(x—1)](x2 =3A=2L+6) =€’ (A +1-2)) mx—3)+%(xz +1-20)[(A-2) =

3
(€43 € 5ty — (M =N A =3 202 +6M) + (202 A2 207 +40) =
2 4 4 4
3 3 3
S L L +(=Te+5e —e )\ + 43¢5 30 ha| - 2432 -C |
4 4 4 4 2 2

So, the interpolation polynomial p(A) for a function f(A)=e* for A, =1, A, =2, A, =3, p()=e,
p2)=e*, p3)=¢’, p'(H=e, p'2Q)=¢€*, p'(3)=¢’ has the form:

3 3 3
py) = el VP +(=Te+5e* =M + e e ol 2232 |
4 4 4 4 2 2
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