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Abstract : This simulation illustrates the direct method of
interpolation. Given n data points of y versus X, you are then
required to find the value of y at a particular value of x using
first, second, and third order interpolation. So on has to first
pick the needed data point, and then use those points to
interpolate the data

inpeo:= Cl ear [X, y, xData, yData]

m INPUTS: Enter the Following

Array of x data
infge1:= X = {10, 0, 20, 15, 30, 22.5};

Array of y data
Infge2:= Yy = {227.04, 0, 517. 35, 362.78, 901.67, 602.97};

infgo3:= xdesired: =16
inB94l:= N : = Abs [Di nensions[x]]1[[1]]
inges:= Xy = Table[0, {i, n}, {j, 2}1;

mgoel= DO [xy [[i, 111 =x[[i11; xy[[i, 211 =y[[i1], {i, 1, n}]
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inpe7]:= data = Li st Pl ot [xy, PlotStyle - PointSize[0.02],
Pl ot Label ->"G ven y vs x data points", TextStyle -» {Font Size » 11}];

Gven y vs x data points
[

800 |
600 | °
400 |

200 | °

m SOLUTION

The following considers the x and y data and selects the two closest data points that bracket the desired value of x.

inB98l:= conp : = Abs [x - xdesi red]

InBe9:= C : = M n[conp]

infoo:= Do [l f [conp[[i 1] ==¢, ci =i1], {i, 1, n}]
inpo1l= R=Table[0, {i, 1, n}];

ingo2;= | f [X[[ci]] <xdesired, q=1;
Do[lf [X[[i]]>xdesired, R[[q]]=X[[I1]; g=q+1], {i, 1, n}];
RR=Tabl e[RR[[i 1] =R[[i 1], {i, 1, q-1}1;
b=Mn[RR]; Do[lf[X[[i]]=Db, bi =i], {i, 1, n}]]

ingo3;= | f [X[[ci]] >xdesired, q=1;
Do[lf [X[[i]]<xdesired, R[[q]]=X[[I1]; g=q+1], {i, 1, n}];
RR=Tabl e[RR[[I 1] =R[[I 1], {i, 1, g-1}1;
b=Mx[RR]; Do[If[x[[i]1]=b, bi =i], {i, 1, n}]]

inpoal= firsttwo:= {ci, bi}

If more than two values are desired, the following selects the subsequent values and puts all the values into a matrix,
maintaining the original data order.

inposi:= A = Tabl e[0, {i, n}, {j, 3}1;
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mgoel= DO[A[[i, 211 =i; A[[i, 111 =conp[[i]], {i, 1, n}]
ino7:= A = Sort [A];

inposl:= DO[A[[i, 311 =i, {i, 1, n}]

inpogl= T = A[[AIl, 1]1;

m1or= Do [A[[i, 111 =A[[i, 2]11; AL, 211 =T[[i 11, {i, 1, n}]
inp11):= A = Sort [A];

np121= d = A[[Al, 3]171;

inE13:= | f [d[[firsttwo[[2]]1]] #2, tenp=d[[firsttwo[[2]]1]]; d[[firsttwo[[2]]]] =1;
Do[lf[i #firsttwo[[2]] & & i #firsttwo[[1l]] && d[[i]] < tenp,
d[l[i]]=d[[i]]+1]; d[[firsttwo[[1]1]]1]1 =1, {i, 1, n}]]

Linear Interpolation

Pick two data points

ine14:= dat apoi nts = 2;

ine1s= XDat a = Tabl e[0, {i, 1, datapoints}];
yData = Tabl e[0, {i, 1, datapoints}];

inE171= p =1; Do[If [d[[i ]] < datapoints,
xData[[p]] =x[[i]1; yData[[p]l]l =y[[i1]; p=p+1], {i, 1, n}]

inp18:= XData // Matri xForm
Out[918]//MatrixForm=
20
(15
inp19:= yData // Matri xForm

Out[919]//MatrixForm=
( 517. 35 )

362.78

inp20;= M= {{1, xData[[1]]1}, {1, xData[[2]]1}} // MatrixForm
Out[920]//MatrixForm=
1 20
( 1 15 )
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ine21:= Co = Li near Sol ve[% yDat a]
oute21]= {-100. 93, 30. 914}

in22:= f [Xx_]1:=Co[[1]] +Co[[2]] *X

in231:= f [xdesi red]
outf923= 393. 694

in24:= fprev = %

inp2s1= | in=Plot[f[x], {x, Mn[xData], Max[xData]}];
e

inp26]:= desire = ListPlot [{{xdesired, f [xdesired]}}, PlotStyle - PointSize[0.03]];
886

ar)

in@271:= Show[desire, lin];
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400 |
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inp28:= Show[data, |in, desire, PlotRange -» Al ];

Gven y vs x data points
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Quadratic Interpolation

Pick two data points

inp29]:= dat apoi nts = 3;

ine30o:= XDat a = Tabl e[0, {i, 1, datapoints}];
yDat a = Tabl e[0, {i, 1, datapoints}];

inE321= p=1; Do[lf [d[[i]] < datapoints,
xData[[pl] =x[[i]1; yData[[pl]l =y[[i1]; p=p+11, {i, 1, n}]

ine33}= XxData // Matri xForm
Out[933]//MatrixForm=

10

20

15
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ine34:= yData // Matri xForm

Out[934]//MatrixForm=
227.04
517. 35
362. 78

ine3s= M= {{1, xData[[1]], xData[[1]]1”2}, {1, xData[[2]], xData[[2]]1"2},
{1, xData[[3]], xData[[3]]172}} // Matri xForm
Out[935]//MatrixForm=
1 10 100
1 20 400
1 15 225

infe3el= Co = Li near Sol ve[% yDat a]
outpezel= {12. 05, 17.733, 0.3766}

inE37:= f [X_]1:=Co[[1]] +Co[[2]] *X +Co[[3]] *x"2

infe3sl:= f [xdesi red]
outf93gl= 392. 188

in[e39:= f new= %

in40:= e€a = Abs [ (f new-fprev) /fnewx100]
outje40l= 0. 384102

inp41]:= Si gdi g = Fl oor [2 -Log[10, (ea/0.5)1]

out[o41]= 2

ine42l:= f prev = %884
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inp431= |in=Plot[f[x], {x, Mn[xData], Max[xData]}];
500 |
450 +
400 +
350 ¢

300 ¢
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infe44:= desire = Li st Pl ot [{{xdesired, f [xdesired]}}, PlotStyle - PointSize[0.03]];

inp4sl:= Show[desire, lin];
500 +
450 ¢
400 }
350+

300
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inp46l:= Show[data, |in, desire, PlotRange -» All ];

Gven y vs x data points
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Cubic Interpolation

Pick four data points

in47]:= dat apoi nts = 4;

inp4g:= XDat a = Tabl e[0, {i, 1, datapoints}];
yDat a = Tabl e[0, {i, 1, datapoints}];

infos0l:= d

oufesol= {3, 6, 2, 1, 5, 4}

ines1:= p =1; Do[If [d[[i ]] < datapoints,
xData[[pl] =x[[i1]; yData[[pl] =y [[i]]l; p=p+1], {i, 1, n}]

ing52):= XData // Matri xForm
Out[952]//MatrixForm=
10
20
15
22.5
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ines3:= yData // Matri xForm

Out[953]//MatrixForm=
227.04

517. 35
362. 78
602. 97

ins4= M= {{1, xData[[1l]], xData[[1]]1"2, xData[[1]]"3},
{1, xData[[2]], xData[[2]]1"2, xData[[2]]1"3},
{1, xDataf[[3]], xData[[3]]"2, xData[[3]]"3},
{1, xData[[4]], xData[[4]]"2, xData[[4]1]173}} // MatrixForm

Out[954]//MatrixForm=
1 10 100 1000

1 20 400 8000
1 15 225 3375
1 22.5 506.25 11390.6

infes5l:= Co = Li near Sol ve[% yDat a]

outessl= {-4. 254, 21.2655, 0.13204, 0.00543467}

inosel:= f [X_]:=Co[[1]] +CO[[2]] *X +Co[[3]] *x"2+Co[[4]] *X"3
inps71:= f [xdesi red]

oue571= 392. 057

infossl:= f new= %

in@Es9]:= €a = Abs [ (f new-fprev) /fnewx100]

outjes9l= 0. 0332686

infeeo):= Si gdi g = Fl oor [2 - Log[10, (ea/0.5)]]

out[960l= 3

inpe1l= |in=Plot[f[x], {Xx, Mn[xData], Max[xData]}];
8.

117m

inee2]:= desire =ListPlot [{{xdesired, f [xdesired]}}, PlotStyle - PointSize[0.03]];
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inp631:= Show[desire, lin];
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inpe4:= Show[data, |in, desire, PlotRange -» Al ];

Gven y vs x data points
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