TMA4130/4135 Formula Sheet

Fourier Transform
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f(z) =1 for |z| < a, 0 otherwise

Laplace Transform
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Numerics

f(zk)

e Newton’s method: xp, 1 = x) — Flan)

e Newton’s method for system of equations: Ty, = T — JF(Z) " F (%),

e Lagrange interpolation: p,(z) = >}, fk, with Ip(z) = [Tz (z — 25).
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e Interpolation error: €,(x) = [Ti_q(x — )

e Chebyshev points: zj, = cos (;kié ), 0<k<n.

e Newton’s divided difference: f(x) ~ fo + (x — x¢) f[xo, z1]+

(z —z0)(x —21) fl70, 21, T+ -+ (¥ —T0) (T — 1) - (T =201 f0, - - -, T,
with f[zo z] = flo1, 2] = flwo,. ... xp—1]
e pra— .

e Trapezoid rule: [° f(z) dz ~ h Bf(a) +fit+fot A+ fua %f(b)]
Error of the trapezoid rule: |e| < %=2h2 max,ejoy | " (2)].

e Simpson rule: [’ f(z) dz ~Efo+Afit2fo+Afs+ 4 2 na+4fa1 + fal.

Error of the Simpson rule: |e| < 2=¢h* max,efy [P (2)].

e CGauss-Seidel iteration: x(*t1) = b — Lx(™*+) — Ux(™ with A = I+L+U.
e Jacobi iteration: x(™*) =b 4 (I — A)x(™.
e Buler method: y, ., =y, + hf(z,,y,).

e Improved Euler method: y, ., =y, + 3h[f(2,, y,) + f(z, + b, y;41)], where
yn+1 - yn + hf(l‘n, Yn>

e Classical Runge-Kutta method: ky = hf(x,,y,,),
ky = hf(zn +h/2,y, +k1/2), ks = hf(zn + h/2,y, + ko /2),
ky=h(z, +hy, +K3), Yoi1 = Y0 + %kl + %kz + %ks + %k4-

e Backward Euler method: y, ., =y, + Af(xn11,yni1)-

u(zthy)—u(@—hy) 9%u

1M1 1 . Ju ~ ) ~ ’M($+h,y)72’M($,y)+u($7h7y)
e Finite differences: 3*(z,y) ~ o , 5o (T, y) =~ i3 :
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h2»
(24 2r)uiji1 — (U1 o + w1 i1) = (2= 2r)ug + r(wipy + wi1)-

e Crank-Nicolson method for the heat equation: r =



