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Abstract: To analyze the spline function with a higher order of approximation
based on the given data, to solve the problem in the object on the basis of experimental
data by the working group in order to eliminate the problem that occurred in an object.
Based on the experimental data obtained to solve the given problem, a mathematical
model focused on this object is built, and based on the built model, the solution to the
problem in the object is determined and analyzed.
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First level interpolation spline function based on built local interpolation cubic
spline function approaching analysis to do

Belowf(x) function values are given. Construct a locally interpolating cubic
spline function.

The general form of the Lagrangian interpolation polynomial (%o To)r (X, 1)
passing through the points is as follows:

X—X X — Xg
L, (x) = f(xp) + f(x,)
Xo = %X 1~ Xpo .
The Lagrange interpolation polynomial passing through the specified points has
the following form: (0:4), (1)
L,(x)=-3x+4

STRIVINCSIREY passing through the points is as follows:

X —X X—X
L, (x) = 2 f(x,)+ L f(x,)
X — X, X, = X
(1;1), (2;-1)

passing through the given points
L,(x)=-2x+3
Let’s assume that the 2nd-order derivative of the third-order local interpolation

spline function we want to construct is a linear interpolation spline function constructed
based on the Lagrange interpolation polynomial passing through two points .

has the following form:
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Sf;‘l,l(x) =-3x+4 (l)

S,,(X)=-2x+3 2)

(1) - by integrating the equality twice, third-order local interpolation spline
functions were constructed based on certain calculations:

(2)
3
jSé’l (x)dx = j(—3x +4)dx = —Exz + 5, +4x + s,

3
S3,(x) = —Exz + 51 +4x + s,

! 3 2
jS31 (x)dxzj(—zx + 5, +4x+5,)dx =

1
=—§x3+2x2+51x+cf+szx+c§

S3l(x)=—%x3+2x2+slx+c{+szx+c§ (3)
a third-order local interpolation spline function in the form (3) . Here

X1—X X—X
A1 L == C1X + Cik B1 2
hq h

Ss, (%) =—%x3+2x2+A1(1—x)+le (4)
Here A;and Bjare the integration constants, which are determined from the
S(x;_1) = fi—1and S(x; ) = f;interpolation terms.
S3,(x0) = fo fromA; = 4 comes from.

=X + c3.hy = x1 — X

S3,(x1) = fifromB; = —%comes from.
A, and putting B;them into (4), we get the following.
1, , 9
S3,(x) = —5Xx + 2x X +4x €[0;1]

(3) - by integrating the equality twice, third-order local interpolation spline
functions were constructed based on certain calculations:

4)
jSé’Z (x)dx = f(—Zx +3)dx =—x?>+s;+3x+s,
S3,(x) = —x*+ 5, +3x + 5,

jSéz (x)dx = j(—x2 +5;+3x+s,)dx =
1 3

= —§x3 +Ex2 + 851X + ¢ +5,x + ¢

S32(x)=—§x3+§x2+slx+c{+szx+c§ (5)

a third-order local interpolation spline function in the form (5). Here
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Xo—X X—X
2 =cx+cfB,——==cx+c5.h, =x, — x4

A;

ha h»
S32(x)=—§x3+§x2+A2(2—x)+Bz(x—1 (6)

Here A,and B,are the integration constants, which are determined from the

S(x; ) = fiand S(x;41 ) = f; 4, interpolation terms.
S3,(x1) = f1 fromA, = —% comes from.
S3,(x3) = fofromB, = — ? comes from.
A, and putting B,them into (6), we get:
3 , 25
—X —?x+4x € [1; 2]

1 3
S3,(x) = 37X + >
For the derived third-order local interpolation spline function We check that the

interpolation conditions are met:
S3,(x0) = f(x0) $3,(0) = 4
531(951) = f(xy) 531(1) =1
S3, (x1) = f(x1) S3, D=1
531(x1) = S3, (x1) S3, (x2) = f(xz)
531(2) =-1 S3z(x2) = f(xz)
S3, (2)=-1 Ssl(xz) = 532(x2)
the MathCad program, the continuity of local interpolated cubic spline functions at
connection node points was checked, and the locations of local interpolated cubic spline

functions constructed on a graphical basis were analyzed.
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Conclusion

A local interpolation cubic spline function was built based on the first-order
interpolation spline function, the construction of a local interpolation cubic spline was
shown in general, and a local interpolation cubic spline function was built based on the
given specific data. Local interpolation cubic spline function graphs based on MathCad

software were analyzed with the function graphs being recovered.
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