· Interpolation

· Given a set of observation

· ti,Yi=ith observation.

· And a set of spanning functions  j(t).

· We look for a set of vectors

· F(t)=jxjj(t).

· We can transform the interpolation problem into Ax=b

· Vandermonde determinant ai,j=j(ti)

· Ax=y

· The problem is now to define the functions j(t) and to find the x.

· Polynomial interpolation

· Monomial basis: j(t)=xj-1
· A is almost singular. Condition is very high

· Lagrange polynomials

· j(t)=k=1nk(j(t-tk)/ k=1nk(j(tj-tk)

· j(ti)=ij
· A is identity matrix

· It simply implies that x=y

· Newton polynomials

· Results from a successive steps of polynomial interpolation

· j(t)=k=1j-1(t-tk)

· j(ti)=if i<j

· A is diagonal

· Iterations on Newton

· p1(t)=y1
· pj+1(t)=pj(t)+xj+1j+1(t)

· xj+1=[yj+1-pj(tj+1)]/j+1(tj+1)

· Orthonormal polynomials

· Definition

· (p,q)=ij
· (p,q)=intabp(t)q(t)w(t)dt

· The different metrics vary by a,b and w(t)

· Genral rule

· Pk+1=(kt+k)pk(t)-kpk-1(t)

· List of polynomial functions

	Name
	Symbol
	Interval
	Weight Function

	Legendre
	Pk
	[-1,1]
	1

	Chebychev I
	Tk
	[-1,1]
	(1-t2)-1/2

	Chebychev II
	Uk
	[-1,1]
	(1-t2)1/2

	Jacobi
	Jk
	[-1,1]
	(1-t) (1-t) >0

	laguerre
	Lk
	[0,()
	e-t

	Hermite
	Hk
	(-(,()
	e-t^2


· Legendre polynomials

· (k+1)pk+1(t)=(2k+1)tpk(t)-kpk-1(t)

· 1, t, (3t2-1)/2, (5t3-3t)/2,.....

· Either only pair or only odd powers

· Chebychef polynomials of the first kind.

· Tk(t)=cos(karcos(t))

· Tk+1(t)=2tTk(t)-Tk-1(t)

· 1,t , 2t2-1, 4t3-3t

· Chebychev points. Zeros of chebicheff polynomials

· Error in polynomial interpolation

· f(t)-pn-1(t)=f(n)()/n!*(t-t1)(t-t2)…..(t-tn)<Mhn/n! if f(n)() <M and h is the largest interval

· Problems – Runge function: f(t)=1/(1+25t2) too many oscillations.

· Piecewise polynomial interpolation

· Replace a single polynomial by many small one. Each of them precise only for one section.

· Connecting points are knots or break points.

· Hermite cubic interpolation – maintain continuous derivative

· 4(n-1)=4n-4 parameters

· 2(n-1) equations for the data

· (n-2) equations for the derivative 

· Total 3n-4

· N free parameters defined by the user

· Cubic spline interpolation

· A spline is a function of Kth degree that has  k-1 derivatives

· As with hermite, the derivative provides 3n-4 parameters and the second derivative n-2 more parameters, we have two free parameters to chose (usually derivatives at end points)

· NEXT CLASS: Extrapolation

