RATIONAL POLYNOMIAL INTERPOLATION - Prof. Richard B. Goldstein

P,(X) _at+taxtaX-+gX

= wheren=morn=m+1
Q,(X) 1+ bxt b, X+ -+ b X

Fit the points using Rm,n(x) =

Given: (1, 1), (4, 2), (9, 3) the solution is

05454+ 05454 6+ 6x
1+ 0090% 11+ X © LINEAR

Ry.(X) =
Which can be found by solving:

a,t+ta-h=1
a,t4a-8h=2
a,+9a-27h=3

Given: (1, 1), (4, 2), (9, 3), (16, 4), (25, 5) gwution is

from qptax-hxy=y fori=1,23

0.437956- 0821168+ .00547445

1+ 0310219+ 000364964
34560+ 64800+ 4320 QUADRATIC
78917+ 2448(x + 28&x>

R,2(X) =

R,.(X) =

Actua linear ratic errol auac errol ddi ddz
1.0000(/ 1.0000C 0.0000(] 1.0000C 0.0000(] 0.0000( 0.0000(
1.224°5] 1.2000C 0.024°5| 1.21672 0.008(3| -0.0372: -0.0260¢
1.4142] 1.384¢2 0.02%6] 1.4062! 0.0079¢ -0.0475! -0.0310:
1.581:4] 1.555!6 0.0255¢{ 1.5753: 0.00%80C| -0.0436: -0.0265¢
1.7320Y 1.7149 0.01777| 1.728¢3 0.003<3| -0.0320! -0.0182:
1.87063] 1.862(7 0.0087¢ 1.869:8 0.0014! -0.0166¢ -0.0088:-
2.0000(] 2.0000( 0.0000( 2.0000( 0.0000(| 0.0000C 0.0000(
2.1213: 2.1290: -0.0077: 2.122:8 -0.0009¢ 0.0161¢ 0.0074:
2.236(7| 2.2F00C -0.0139: 2.237%7 -0.001'0| 0.03(6C 0.0130:!
2.3452| 2.363¢4 -0.0184: 2.3464 -0.0017] 0.0422¢ 0.0162
2.4494¢ 2.4709 -0.021.0/ 2.4512. -0.0017{ 0.0505: 0.0184:
2.5495;| 2.571<3 -0.0219: 2.551(8 -0.00157] 0.054¢6 0.018:8
2.6457Y 2.666¢7 -0.0209: 2.647(6 -0.0013: 0.054:55 0.0165
2.7386] 2.756% -0.01814 2.7396( -0.0009¢ 0.048{¢9 0.0138:
2.8283| 2.84271 -0.0136¢( 2.829(8 -0.0006! 0.0382: 0.0098:
2.91548| 2.923@ -0.007¢0| 2.91579 -0.0003: 0.0220: 0.0051:
3.0000(] 3.0000( 0.0000( 3.0000( 0.0000(] 0.0000( 0.0000(
3.082:1] 3.0731° 0.009(4| 3.081¢<3 0.000:8| -0.0280: -0.005:0
3.162:8] 3.142{6 0.0194: 3.16177 0.0005. -0.0622¢ -0.0104¢
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Rational Polynomial Example — Detail®rof. Richard B. Goldstein

[1] Given points: (1, 1), (4, 2), and (9, 3) fitthiy, =f(x;) — B tax;
1+Dbx;

Rewrite as ¥1 + bx;) = & + ax; which becomes:ga+r axi — by = v

Plugging in the three points:
o+ a- h=1 3a— 7h=1 a=12/22
a+t4a—- 8 =2 reducesto 9a19h =1 then k= 2/22
&»+9a—-27h =3

and @=12/22

12 12
22 5% 12+12x _ 6+6x

142y 22+2x  11+X

22

which gives

2
dy +aX; +aXj

2] Given points: (L, 1), (4, 2), (9, 3), (16, 4)k(25, 5) fit withy, =1 (x,) =2 == =27

Rewrite as 1 + b + bx?) = & + aX + & X which becomes

a0+ axi + & x° — bxiyi — Xy =

Plugging in the five points:

o+ a+ a- h- h=1

ot 4a+ 16a—- 8h- 32p=2

o+ 9a+ 8la— 27h— 243h=3

ao+ 16a + 256a — 64h —1024h =4

ao + 253 + 625a — 125h — 3125b =5

gives @ = 0.437956, a= 0.821168, a= 0.0547445, b= 0.310219, and,b= 0.00364964
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