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ALMOST HEPTIC SPLINES FOR MODIFIED (0,2,4,6) 

INTERPOLATORY PROBLEM 
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ABSTRACT. In this paper we consider a modified lacunary interpolation 
problem in which we have function values, second, fourth and sixth 
derivatives at node points, for which we derive a heptic spline belongs to a set 
of spline functions sn,7 which approximates the given function. First we have 
shown that such spline function exists uniquely. Then the theorem of 
convergence has also been proved. 
.  

1. Introduction  

There are several communications in the field of lacunary interpolation [1],[2], 

Recently K. Singh [10] has obtained a quartic spline function. 

On the same lines In this present paper we consider a birkhoff interpolation problem 

which we call modified (0,2,4,6) problem, using almost heptic splines s(x) ɛ sn,7 

where for the given partition 

       P: 0=x0<x1<…<xn-1<xn=1 

Of the unit interval [0,1], Sn,7 denotes the class of spline functions (x) such that 

(1) S(x) ɛ Π7,       k=1,2,…,n-2,  

(2) S(x) ɛ Π8, 

(3) S(x) ɛ C2(I) 

      k=0,1…n-1; Where x ɛ [xk,xk+1] 

Also we denote xk+1 – xk = hk for all k=0,1,2…n-1. 

We prove the existence and uniqueness of spline functions and then show that they 

converge to the given function f(x) ɛ C7(I) up to derivative of order 7. 

2. Theorem 2.1 

Given P and the real numbers ym,ym
(2),ym

(4) and ym
(6), m=0,1…n; y0

(1),yn
(1) there 

exist a unique spline function sp(x) ɛ Sn,7 such that 

(2.1) sp
(q)(xm)=ym

(q), m=0,1,2…n; q=0,2,4,6 

(2.2) sp
(1)

(x0)=y
(1)

0, sp
(1)

(xn)=yn
(1)
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Proof: We set (2.3)           sp(x) = s0(x)       when x ɛ [x0,x1] 

Sp(x) = sm(x)                 when x ɛ [xm,xm+1], m=1,2…n-2 

Sp(x) = sn-1(x)                when x ɛ [xn-1,xn], 

Using interpolatory conditions (2.1),(2.2) and (2.3) we have 

 
The coefficient involved in the above equation determine by remaining interpolatory 

conditions and the continuity requirement that sp(x) ɛ c2(I). Applying these 

conditions we get following equations: (2.7) 
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From these equations we obtained a0,3,a0,5,a0,7, a0,8,am,1,am,3,am,5, am,7, an-1,1,an-1,3,an-1,5,an-

1,7 and an-1,8. 

The unique existence of these coefficients shows unique existence of the spline 

function Sp(x). 

The coefficients of this polynomial are given below 
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This proves the theorem. 

3. Theorem 3.1 

 

Here we take hm=h for all m=0,1,…,n-1 and denote the modulus of continuity of 

f(x)=C7(I) by W7(h) .The coefficient Cp,q are different constant mentioned below in 

the proof below 

Proof-: 

Let x ɛ [x0,x1]. Then from equation (2.4) we have 

 
Here xm≤ ηm≤ɛm≤αm≤βm≤xm+1.  

Using interpolatory conditions, we have 
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Again using interpolatory condition, we have 

 

dx 
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This gives the result for x ɛ [xm,xm+1] 

Proof for x ɛ [xn-1,xn] can also be carried out on similar manner, so we omit the 

details. 

4. Conclusion 

As we have seen here that a unique heptic spline function interpolate here a (0,2,4,6) 

problem .It is also provide spline function converges uniformly. Such type of  

functions are used to solve special differential equations and finding  quadrature 

formula .In our next communication we will show that this function is applicable for 

solving boundary value problem of differential equation. 
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