MCS 471 Formula Sheet for Exam IT Spring 2002

MCS 471: Formula Sheet for Exam 11

n n
1. Lagrange interpolation: ;(x) = H %, p(z) = Zli (@) f
o, T ;
=9

(z* —2j)pi.j1 — (* = Ti)Pit1..

2. Neville interpolation: p;..; =
T; —Tj

3. Divided differences: fo. j; = fo..j=1—Ffo...j-1i

Tj—T4

p(x) = fo+ for(x — x0) + for2(x — zo)(x —x1) + -+ - + for2.n(x — o) (x — 1) - - (T — Tp—1).

. f(ﬂ+1) £)
4. Interpolation error: E(z) = Sy (x — mo)(x —x1) -+ (T — Ty)-

5. Chebyshev polynomials: T;,(x) = cos(n arccos(z))
To(z) =1, Ti(z)=2z, Tpi1(z)=22T,(x)—-Th-1(x), n>0.

6. Df(z) = %7 Af(z) = f($+h’3—f($), Vi(z) = f(w)—i(m—h), 5f(z) = f(w+h)2—hf($—h)‘

n—1 n 2 n
7. Richardson extrapolation: Af(z,h,rh,...,r"h) = 2f@~rher” h)r?—Af(@rhyr"h.....r" h)

r*—1 ’

Af(z,h) = Af(x), 6f(x,h) = 6F(x), 6f(z,hyrh, ... roh) = H@hrher TR 0] (orhr o) |

r2n —1

8. Trapezoidal rule: /b f(z)dx = M(b —a),
h
2

composite Trapezoidal rule: T'(h) = =(f(a) + f(b)) + h Z fla+kh), h=1=

k=1
Romberg integration: T'[i][j] = L= 11223 G 0] = T (&).

9. Fourier series: f(t) = — + Z ay, cos(2mkt) + by, sin(27kt) Z cre?mke,

k=1 k=—o0

ar = / f(t) cos(2mkt)dt, by, = / f@) sin(2nkt)dt, c = 5(% —ibg),c_p = i(ak + ibg)-
0 0
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