LECTURE 23

Review Session

0.1. Chapter 6: Polynomial Interpolation.
0.1.1. Newton form of interpolation polynomial.

P(l‘) = ao+a1(l‘—x0) -|—...-|—an(l‘— xo)(x— $1)"'($—$n_1)
0.1.2. Lagrange form of interpolation polynomial.
P(x) = Y flwi)ti(x)
i=0

7

0.1.3. Chebyshev Polynomials. Roots of Chebyshev polynomials

2+ 1
i‘i:cos<2:l—:_2ﬂ') , 1=0,1,...,n

0.1.4. Errors in Polynomual Interpolation.

1 . “
7@) = Pl = G +1><€>£[0<x—xi>
0.1.5. Duwnided Differences.
fle] = fla)
o wigns e soins] = fleivr, o @igg] = flei, .o wigpa]
xi+j — Ty
Ay = flro,xr, ..., x4

Here the A; is the coefficient of the (# — xg)(# — 1) -+ (x — 2;_1) in the Newton form of the polynomial
interpolation of f(x)

0.2. Chapter 7: Numerical Differentiation and Integration.
0.2.1. Numerical Differentiation.

J(z+h) = f(z)

Py = 2

+ O(h)
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0.2.2. Richardson Extrapolation.

f’(x) _ ¢0(h):f(x+h)2_hf($_h)+0<h2)

= 6i(h) = 300(h/2) ~ 560(h)

= 6ulb) = g (U0 (h/2) = 651 () + O

0.2.3. Numerical Integration by Interpolation.
b
[ @ = Y s
0.2.4. Simpson’s Rule.

/ e =

A b n—1 Tit1 n—lA
h=5= [ g@de=Y [ reden 3 S ) + 45+ Aa) + Sl + Ao
@ i=0 i =0

o] o

[f(a) +4f(a+h)+ fla+ 2h)]

0.3. Chapter 8: Numerical Solution of Initial Value Problems.
0.3.1. Taylor Series Method.
1
z(t) =z (to) + 2’ (to) (t — to) + 51‘” (to) (t —t5)° + - -
0.3.2. Euler Method.
Tip1 = & + f (4, ) At
0.3.3. Runge-Kutta Methods.

Second Order.

Fi; = Atf(t;, )
Foy = Atf(ti+ Atz + Fiy)
1
Tiy1 = &+ 3 (Fi,i + F2)
Fourth Order.
Fiig = Atf(t;, )
At 1
oy = Atflti+ —, 24+ =F1;
bl 2 2 bl
At 1
Fs; = Atflti+ —, 2,4+ =Fs;
bl 2 2 bl
Faoy = Atf(t; + Atz + Fs;)
1
Tip1 = @i+ - (F1;+2F; +2F3;+ Fa;)
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0.3.4. Multi-step Methods.



