Interpolation methods

20120778
Subin Lee

Department of Materials Science & Engineering rFi'—l'l
Pohang University of Science & Technology postecn 2020




« Polynomials (Lagrange method) 2} Cubic spline= H| !

o y=Inx 2= 40 4 72| ZOIET} FO RS W x=2 ¢t= 0 Z5}el.




Interpolation methods

» Lagrange polynomials
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» Spline methods
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Key codes: cubic spline

1. Sort input arrays 2. Find 2nd derivatives
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for (int i=@; i<n; i++) {
for (int j=8; jen-1; j++) { xi+1 — X

if (ary_x[jl=ary_x[j+11) { h
temp_x=ary_x[jl; L= X — X
temp_y=ary_y[jl; i i+1 i
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ary_yl[jl=ary_y[1+11; - h "
ary_x[j+1]=temp_x; 1 ( fO//
[j+1]=t 1
L envylil=temy hy 2(hy+hy) h, fl

}

y ) — ()

//position %7

int k=8; 1
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for (int i=1; i=n-1; i++){
matrix[i] [n]=6={({ary_y[i+1]-ary_y[il}/lary_x[i+1]-ary_x[il)+{ary_y[i-1]-ary_y[il}/
{ary_x[il-ary_x[i-11});

}

scaled_pivot(matrix, n);
elimination{matrix, n);
substitution(matrix, n);

for (int i=0; i=n; i++) {

d2y [i]l=matrix[i] [n];
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Key codes: Lagrange polynomials

fif++xlagrange B
double lagrange (double aryl[], double ary2[], int n, double x}{
double sum=@.8;
for (int i=08; i=n; i++){
for {int j=8; j=n; j++1{
if (i !'=7)4
ary2[il=lix—aryl[j]l)/laryi[il-ary1[j]))*ary2[i];

}
sum=sum+ary2[i];
1

return sum;
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Results and discussion

Example) x=1,4, 6 WA 2tH JEE & 23 2UEHE
MESHH InZ gtE FarEt

In1=0
In 4 = 1386254
In 6=1.791758

fo(x) = 0+0.4620981(x — 1) + —0.0518731(x — 1)(x — 4)

= [.5658444

Number of data points

3

Insert x values

146

Insert x:

2

The result by Lagrange: ©.565844346900983 (18.37% error)

The result by cubic spline: ©.531262271391754 (23.36% error)

Number of data points

4

Insert x values

1467

Insert x:

2

The result by Lagrange: ©.613416553818629 (11.50% error)

The result by cubic spline: ©.531575722728613 (23.31% error)

Number of data points

5

Insert x values

14679

Insert x:

2

The result by Lagrange: @.636453046962152 (8.18% error)

The result by cubic spline: ©.532051488568178 (23.24% error)

Number of data points

18

Insert x values

146.27.18.39 18 11.2 12.8 13

Insert x:

2

The result by Lagrange: 0.677902024329512 (2.20% error)

The result by cubic spline: ©.530616383804913 (23.45% error)

» As increase initial data points, error decreases for only Lagrange methods




Results and discussion
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Number of data points

4

Insert x values

1467

Insert x:

2

The result by Lagrange: ©.613416553818629 (11.50% error)
The result by cubic spline: ©.531575722728613 (23.31% error)

Number of data points

4

Insert x values

1.4367

Insert x:

2

The result by Lagrange: ©.668882755785609 (3.50% error)
The result by cubic spline: ©.64438900422041@ (7.03% error)

Number of data points

4

Insert x values

1.4 3.586 7

Insert x:

2

The result by Lagrange: ©.661817087653706 (4.64% error)

The result by cubic spline: ©.625959279617199 (9.69% error)

Number of data points

4

Insert x values

1.4 2.6 6 7

Insert x:

2

The result by Lagrange: ©.676838258314518 (2.35% error)

The result by cubic spline: 0.662044612998852 (4.49% error)

» As the initial data points near the unknown point become close,
errors effectively decrease in both case

7
Number of data points Number of data points
18 5
Insert x values = xexn(x Insert x values = xlog(x
13468725.2 )] Z)( ) 15468 )/ £7( )
4.3 Insert x:
7.9 3
Insert x: The result by Lagrange: 3.307274211609648 (@.35% error)
3.7 The result by cubic spline: 3.433489657268317 (4.17% error)
The result by Lagrange: 149.724378964754521 (0.085% error)
The result by cubic spline: 148.625797777921377 (0.69% error)

.

» For most cases Lagrange method showed better accuracy




Results and discussion
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» For cubic spline methods the differences between data points are key factors
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