MATH 226 - CS 255

Some differentiation formulas (list by no means complete!)

Forward difference differentiation formulas:

1. First Derivative

f(zip1) = f(xi)

fl(@:) = A
) = —f(wiq2) + 4];(;%41) — 3f ()

2. Second Derivative

f(@iv2) = 2f (wit1) + f(2:)

f”(l'i) — h2
(i) = —f(zigs) + 4f(xi+2}12— 5f(ziv1) + 2f (i)

3. Third Derivative
mo_ f@igs) = 3f(wir2) + 3f (wiy1) — f(x1)
f ($z) = 3

Backward difference differentiation formulas:

1. First Derivative

f(xi) — f(wi1)

fxi) = .
Flan) = 3f(wi) — 4f(3;2—1) + f(zi-2)

2. Second Derivative

fxi) = 2f(@wi—1) + f(wi—2)

f"(a:z-) _ =
) = ) =5 aim) + i) = faica

3. Third Derivative
moy_ f@i) = 3f(wi1) + 3f (@iy1) — f(x1)

Centered-difference differentiation formulas:

1. First Derivative

f@iv1) — f(@iz1)

flai) = 57
ooy —f(@ig2) + 8f(@it1) — 8f(wim1) + f(wi—2)
flai) = 12h

2. Second Derivative ' 5 ‘ '
f”(ﬂfi) _ f(xl-i-l) - f}E§Z) + f(‘rl—l)

3. Third Derivative
moo S (@i2) = 2f (@ig1) + 2f (@im1) — f(@i-2)
f (‘IZ) - hg




