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Polynomial Interpolation



Finding a straight line through 2 points is the
simplest kind of polynomial interpolation

1. Write down the equation of aline stder 1 (331, yl)

Yy = aog + aix

2. Pluginthe data points -
g0, = &0, d1L0, (70, Yo0)

Y1, = do T 31,
3. Solve simultaneous equations for the kn seve - (%I y‘) [
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Finding a straight line that goes thru
all three points O

e Use 3 datapointsto attempt a straight
line fit to three points.

o,
— nNeed a cwve, aeb sRaigut lig Ly_1‘=‘a0‘—|—‘a1‘x1
—5 [ebs  use quodiabie curve. Y2, +
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NoT close b '
Finding a quadratic curve that goes@ 61“;@ pass

: (% Y2
all points  sedes n=2 O L Fhevugh
1. Write down the equation of the curve bc'(}j‘)
Y coetFicients 9 O
'y =aop + a1T + a2
/ 2. Pluginthedatapoints e———— (X’é\j)
Yo = ao + a1%o + 2Ty ol iod oF awler 2L can
R Tt R ittt
2 wnknams 1= 2021l L_%L%, "
= AfWANS
Y2 \92-4_‘9—1'%-2- * &2-13:‘_2_, Unleagwns
3. Solve simultaneous equations for the
threeunknowns Ve unkngvras —_
- 27 Tan TN Ax =b
1 X X a -
0 (2) 0 yO MA*TEX — e chos &1‘4*‘79‘4
o 22| la diceck / jteakive Aumert
L 2 2] Y2 Y2_ me Hhwouls .
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Generalizing Polynomial Interpolation

You can (almost) always find a unique n-degree

K Nown

polynomial that goes through n+1 pointsiusing a

. matrix of size (n+1) x (n+1
/“ w\_ \o Bu‘.lold(x) giwa

o 1 a9 22 -+ z%] [a Bo s o
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. . S(x) ao+a X+Q29C
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NUMPY - lina.Jll .Solve (A, B) So)ve fos HuS
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Potential Difficulties with Interpolation Matrices

J

Punchon would howe

o

b (70 versheod

guhsiole range

] Jf‘ lﬁ{-ﬂ

--Mb/ wacks in te
'Egio-n whest (7M
howe Ja}u.

— Bad idea o
e.xrfafofq}c
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Interpolating Matrices activity

o sigle dine of code

- _ from numpy.linalg import inv as invert
"ho‘l- SG‘WSS AX—b from numpy import dot

e Download coordinates from course

LAY - loadtxt

website .
e Write code that: | | )‘Z = dot (mm(r (A),b) l :0
o Generates the interpolating . '
matrix for these points 2.0
o Solves a linear system for the 25
coefficients 30
e How would you use these e
coefficients to write the a5
interpolating function? 60
9.0
95
10.0
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