Quadratic interpolation:

Quadratic interpolation is the process of using a 2"d-order polynomial to make
an interpolation for a function.

This process provides an accuracy of the estimate which is better than the linear
Interpolation, recall our general form of a polynomial

— 2 3 n-1 n
P(x) =a,+a,.x+0,.x°+03.X+....+a, ;. x"1+a, .x
for the quadratic form , we can rewrite the previous polynomial as
_ 2
P(x)=a,+a, x+0a,.x

Suppose we have 3 points A(X,, y,), B (X;,¥), C (X,, ¥,) , and we want to fit a
quadratic polynomial through these points. The general form of a quadratic

polynomial is P(x) =ao+a1 .X‘l‘az.Xz. Thus, 1f we were to evaluate P(x) at these
three points, we get three equations



That can be written as follows we need Eo €5 bymedle
P(XO) =Y,=0,1a; x5, A5 XOZ For point A Oo , A, )42
2 | j (XZ/ /A/Z)
P(Xl) =y, =04yt a; xq, 0, x4 For point B //‘\ e
P(x,)=y.=a,+ a, x,, 0, x,°  For point C w0y
X

Write these equations in matrix form (Xr4.)
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This matrix, is called Vandermonde matrix denoted by V

can be written in form of
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Toaget the as value, we can write 1 x, x,2] /ag Yo
0 h Yo 1 X; X2 |21 ) = [ V1
al _ Adjoin . yl 1 X, X22_ P Y2
Determinant
do y2

For the determinant, series of operations can be applied, as follows

Jo make X, — 0

1 X0 Xo2| /a0 Yo
1 X4 Xq 2 d1 | = | N1 A- multiply the 2nd column by X
2 d
1 X X% 2 Y2 B-Subtract 2nd column from the 3rd column.
Y
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' C- Multiply the Ist column by >

D- Subtract 1st column from the 2nd column,
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Adjoin matrix of Vandermonde:
Steps
A- Estimate the matrix of minors.

B-Turn the matrix of minors into

cofactors.
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Adjoin matrix of Vandermonde:
Steps
A- Estimate the matrix of minors.

B-Turn the matrix of minors to

COfCACtOI/S' MZ/ = Ao )L; D & )COFL% CQ; = |- /(/Z/
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Adjoin matrix of Vandermonde:
Steps
A- Estimate the matrix of minors.

B-Turn the matrix of minors into cofactors.

3-Adjugate.
2 2
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For the inverse of Vandermonde. 1 X9 Xo2]| /4o Yo
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A1%2 _HEpA2 031

ag (x3—%p)* (x1-%g) (R1—xp)(x2-%1) (%2-%p)(x3-%1) YU
—(Xp T%1) (%3 1xg) (X4 TXp) %
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42 (xp—xp)*(x1—%p) (x1-%p)*(xp—%x1) (x3-%p)*(x2-x%1) Y2

The process of finding the a S coefficients of the polynomial
1S not attractive, it involves the solution of algebraic equations.
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