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Numerics
e Newton’s method: xpi1 =z — f(xg)/f (xk).

e Newton’s method for systems: J®) (X(k“) - x(k)> = —f(x®) with
(I®) = ;£

e Lagrange interpolation polynomial: Lj(x) = (xif;f)l)éi:iij;g;ﬁ:ﬁl)(az;:fin),
Pu(®) = 2o Li() f (k)

e Trapezoid rule: [? f(z)dz ~ h{;f(a) + f(a)+ flaa)+. ..+ f(zpa) +
L)
Error of the trapezoid rule: |e| < h*%2 max,<,<p | f”()].

e Simpson rule: f(ff(x) dr =~ %[f0+4f1+2f2—|—4f3+. A2 oA i+
fa] with f; = f(x,).
Error of the Simpson rule: [e] < h*%-% max,<,<; | [V (z)].

e Gauss-Seidel iteration: x*+1) = b—Lx®*+1) - Ux® with A = I+L+U.

e Jacobi iteration: x**Y) =b 4 (I — A)x®

e Euler method: y, 11 =y, + hf(z,,y,)

e Improved Euler method: k; = hf(z,,y,), ko = hf(x, + h,y, + k1),
Ynt1 = ¥Yn + ki + 5k

e (lassical Runge-Kutte method:
ki = hf(z,,¥n), ky = hf(z, + h/2,y, + k1/2),
ks = hf(z, + h/2,y, + ko /2), ky = hf(x, + h,y, + ks),
Yni1 = Yn + gki + 5ko + 3ks + gk

e Backward Euler method: y,+1 =y, + hf(Tpi1, Yni1)
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e Finite differences: §%(z,y) ~ -
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