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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
Mathematica's internal function are also given.

= Cl ear Al | ;

m INPUTS: Enter the Following
Array of x data

in2l= X = {10, 0. 000001, 20, 15, 30, 22.5};

Note: If you have azero in the x matrix, the ssimulation will not work. Try making the zero a near
zero.

Array of y data
8=y = {227. 04, 0, 517.35, 362.78, 901. 67, 602.97};

Value of x at whichy isdesired

in[4:= xdesired: =16

m SOLUTION

The following sorts the x and y arraysin ascending order.

iniB:= NN : = Abs [Di mensi ons [x]]

inel:= N:=nn[[1]]

7= Xy = Table[O, {i, n}, {j, 2}1;

mel= Do [Xy [[i, 111 =x[[i1]; xy[[i, 211 =y[[i 11, {i, 1, n}]

In@l:= XYy = Sort [Xy]1;
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infop= X =Xy [[AIl, 1]11;
y=xy[[Al, 2]1;
The sorted x and y values

Inf12:= X // Matri xForm
Out[12)//MatrixForm=
1. x10°®
10
15
20
22.5
30

inf13i= y // Matri xForm
Out[13]//MatrixForm=
0
227.04
362. 78
517. 35
602. 97
901. 67

inf14}= data = Li st Pl ot [xy, PlotStyle -» PointSize[0.02], PlotLabel -

"Gven y vs x data points", TextStyle - {FontSize » 11},

Gven y vs x data points

>
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Linear spline interpolation

inpsy= M _, z_1:=y[0 +111+ (YOOI #2111 -y [[i11) / (X[ +111 -x[[i11) * (z-x[[i +1]1)

inpel= flinear[z_1:=1f[z<x[[2]], i =1; m[i, z],
Do[lf[z=<x[[] +11]1&&z >Xx[[j1], 1 =j1, {j, 1, n-1}]; mli, z]]

Value of function at desired value
7= flinear [xdesired]
ou17]= 393. 694
inf18l:= f prev = %

mpol= fline=Plot [flinear[z], {z, Mn[x], Max[x]}]1;
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In[20;:= desire =
Li stPl ot [{{xdesired, flinear [xdesired]}}, PlotStyle - PointSize[0.03]1;
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In[21]:=

Show[data, fline, desire];

Gven y vs x data points

Quadratic spline interpolation

The following assembles the matrix whose inverse is needed to solve for the coefficients of the polynomial splines that fit

the data.

In[22]:=

In[23]:=

In[24]:=

In[25]:=

In[26]:=

A=Table[0, {i, 3*xn-3}, {j, 3*xn-3}1;

Do[Do[Do[A[[2*i -1+] +1, 3%i =3 +1+k]]=(x[[I -1+ +11])"(k), {k, 0, 2}1,
{j! 0! 1}]! {l, 1! n_l}]

Do[Do[Do[A[[2* (n=-1) +i +1, 3%i -2+k+] *3+1]]=(-1)"j » (2*x[[i +11]) "k,
{kv 0! 1}]1 {Jv 0! 1}]1 {I! 1! n—2}]

<< Li near Al gebra” Mat ri xMani pul ati on’

Al[1, 311 =1,
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7= A // Matri xForm

Out[27]//MatrixForm=

0 0 1 00 0 OO0 O 0 O 0 0 0 0
1 1.x10% 1.x10*> 0 0 0 O O O O O 0 0 O 0

1 10 100 00 0 OO0 O 0 O 0 0 0 0
0 0 0 110 100 0 0 O O O 0 0 0 0
0 0 0 115 225 0 0 0O O O 0 0 0 0
0 0 0 0 0 0 115 225 0 O 0 0 0 0
0 0 0 0 0 0O 1 20 400 0 O 0 0 O 0
0 0 0 00 0 OO0 O 1 20 400 0 O 0
0 0 0 0 0 0 0 0O O 1 22.5506.25 0 O 0

0 0 0 00 0 OO0 O 0 O 0 1 22.5 506.25
0 0 0 00 0 OO0 O 0 O 0 1 30 900
0 1 20 0 -1 200 0 0 0 O 0 0 0 0
0 0 0 0 1 30 0 -1 -300 O 0 0 0 0
0 0 0 00 0 O 1 40 0 -1 40 0 O 0
0 0 0 00 0 OO0 0O 0 1 45, 0 -1  -45,

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

ineel= Y = Tabl e[0, {i, 3*xn-3}];
9= DO[DO[Y[[2* (i +1) +j 11 =y [[i +j +111, {j, O, 11, {i, 0, n-2}]

inRol= Y // Matri xForm
Out[30]//MatrixForm=

0

0
227.04
227.04
362. 78
362. 78
517. 35
517. 35
602. 97
602. 97
901. 67

O O oo

inR1:= Co = Li near Sol ve[A, Y];
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inR2= Co // Matri xForm
Out[32)//MatrixForm=
-0. 000022704
22.704

2.66454 x 10716
88. 8799
4.92801
0. 8888
~141. 61
35. 66
~0.1356
554. 55
~33.956
1. 6048
~152.13
28. 86
0. 208889

n@E3= fquadratic[z 1:=1f[z <x[[2]],
Co[[1]] +Co[[2]]1*Z+Co[[3]1*2z"2, Do[lf[zsx[[i +2]]1&&z >x[[i +1]1,
d=0; Do[d=d+Co[[3xi +j +1]1*z"j, {j, O, 2311, (i, 1, n-23}1; d]

Value of function at desired value
inB4l:= fquadrati c[xdesired]
out34= 394. 236
in@Bsi= fprev =%

in@Be:= fline=Plot[fquadratic[z], {z, Mn[x], Max[x]}];
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n[37:= desire =
Li st Pl ot [{{xdesired, fquadratic[xdesired]}}, PlotStyle - PointSize[0.03]];
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inBs:= Show[data, fline, desire];

Gven y vs x data points




