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Abstract : This simulation illustrates the spline interpolation 
method. Given 'n' data points of y versus x, and then required to find 
the value of 'y' at a particular 'x', you are asked to used quadrature 
spline interpolation using MATHCAD's internal function are also 
given. 

INPUTS: Enter the following
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Array of y data y
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Value of x at which y is desired: xdesired 16:=

SOLUTION



The following functions effectively sort the matrix x and y arrays in ascending order.  The 
augment command, puts the two matrices x and y together.

tosort augment x y,( ):=

The csort command sorts the matrix by the specified column. In this case the 0 column.

sorted csort tosort 0,( ):=

n rows x( ) 1−:=

x submatrix sorted 0, n, 0, 0,( ):=

y submatrix sorted 0, n, 1, 1,( ):=
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Linear spline interpolation:

flinear z( ) n rows x( ) 1−←

d y1

y1 y0−

x1 x0−
z x1−( )⋅+←

m
yi 1+ yi−

xi 1+ xi−
←

d yi m z xi−( )⋅+← z xi> z xi 1+≤∧if

i 1 n 1−..∈for

d

:=

Value of function at desired value w max x( ) min x( )−:=

flinear xdesired( ) 393.694= h max y( ) min y( )−:=

l rows x( ) 1−:=
fprev flinear xdesired( ):=

range x0 x0
w

10000
+, xl..:=

Linear spline interpolation
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Quadratic spline interpolation:

The following function assembles the matrix whose inverse is needed to solve for the 
coefficients of the polynomial splines that fits the data.  

A n rows x( )←

Mi j, 0←

j 0 3 n 1−( ) 1−..∈for

i 0 3 n 1−( ) 1−..∈for

M2 i⋅ 1− j+ 3 i⋅ 3− k+, xi 1− j+( )k
←

k 0 2..∈for

j 0 1..∈for

i 1 n 1−..∈for

M2 n 1−( ) i+ 3 i⋅ 2− k+ j 3⋅+, 1−( )
j

2 xi⋅( )k
←

k 0 1..∈for

j 0 1..∈for

i 1 n 2−..∈for

M0 2, 1←

M

:=

The matrix contains several patterns so a loop structure 
is used to assemble the matrix more efficiently. This loop 
puts the top part of the matrix which is developed from 
equating function values at data points.

This loop assembles the lower portion of 
the matrix which corresponds to equating 
derivatives of the functions at data points.

A
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0 0 1 0 0 0 0 0 0 0 0 0 0 0 0

1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 10 100 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 1 10 100 0 0 0 0 0 0 0 0 0

0 0 0 1 15 225 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 1 15 225 0 0 0 0 0 0

0 0 0 0 0 0 1 20 400 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 1 20 400 0 0 0

0 0 0 0 0 0 0 0 0 1 22.5506.25 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 1 22.5506.25

0 0 0 0 0 0 0 0 0 0 0 0 1 30 900

0 1 20 0 -1 -20 0 0 0 0 0 0 0 0 0

0 0 0 0 1 30 0 -1 -30 0 0 0 0 0 0

0 0 0 0 0 0 0 1 40 0 -1 -40 0 0 0

0 0 0 0 0 0 0 0 0 0 1 45 0 -1 -45

=



This assembles the Y matrix also needed to determine the coefficients of the polynomial 
splines. 

Y n rows x( )←

Mi 0←

i 0 3 n 1−( ) 1−..∈for

M2 i 1+( )⋅ 1− j+ yi j+←

j 0 1..∈for

i 0 n 2−..∈for

M

:=
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=

C A
1−

Y⋅:=
C
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22.704

0

88.88

4.928

0.889

-141.61

35.66

-0.136

554.55

-33.956

1.605

-152.13

28.86

0.209

=



fquadratic z( ) n rows x( )←

d 0←

d d C3 i⋅ j+ z
j

⋅+←

j 0 2..∈for

z xi 1+≤ z xi>∧if

i 0 n 2−..∈for

d

:=

Value of function at desired value of x

fquadratic xdesired( ) 394.236=

Quadratic Spline Interpolation
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Cubic Spline Interpolation:

S cspline x y,( ):=

fcubic z( ) interp S x, y, z,( ):=

Value of function at desired value of x

fcubic xdesired( ) 392.071=

Cubic Spline Interpolation
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results d0 xdesired←

d1 flinear xdesired( )←

d2 fquadratic xdesired( )←

d3 fcubic xdesired( )←

d
T

:=

                      Spline Type                      

Xdesired Linear Quadratic Cubic 

results 16 393.69 394.24 392.07=




