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Numerical formulas
e Let p(x) be the polynomial of degree < n which coincides with f(x) at points z;,i =
0,1,...,n. If that = and all the ; lie in the interval [a, ],

n

s FO @ [T )

f(z) —p(z) = m u

e Newton’s divided difference interpolation formula p(x) of degree < n:
p(x) = flzo] + (z — xo) f[o, 21] + (z — o) (z — 71) flwo, T1, 2]
+ot (@ —wo)(w — 1) (8 = 2n1) flwo, - 20

e Simpson’s rule of integration:

/9:2 f(z) dz =~

Mot afi+ 1)

e Newton’s method for solving a system of nonlinear equations f(x) = 0 is given by the
scheme

J®E CAxKR) — _f(X(k))
x(k+1) — (k) 4 Ax(R),
o Iteration methods for solving systems of linear equations Ax = b when 4;; = 1:

Jacobi: x(mt1) =b — (A4 - I)x(™

Gauss—Seidel: x(M*TD) = p — Lx(m+1) _ yx(m)

Strict diagonal dominance of A is a sufficient convergence criterion for both.
e Butcher tables for Runge-Kutta methods, where

Ynt1 =¥n + Zbikh k; = hf (2, + cih,y, + Zai,jkj) :
i=1 j=1
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e Discrete Fourier transform:
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Table of some Laplace transforms
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Table of some Fourier transforms
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