Numerical Differentiation — Prof. Richard B. Goldstein

Differentiation

3-POINTS: (x_,,f,),(X,,f,), and (x,,f,) where h= X, - X, = X, - X,

A o f-2f+ 1
f, = #+ 0(h*) f, = %+ 0 (h?)
Non-Central Left: fo' = +[-15f(x,) + 2f(x,) - 05f(x,)]+ O (h?)
Right: f, = +[05f(x,_,)- 2f(x,_,) + 15f(x,)]+ O (h?)

5-POINTS: (X-27f-2): (X—l’f—l)v(XO’fO)’ (X1’f1)’and (XZ’fZ)

o -f,+8f-8f +f, .
f, = 2h +0(h%)
v —f,+16f - 30f + 16f - f, .
fO - 12h2 +O(h)
f,-2f +2f - f
.I:O(S) _ 2 12h3 1 2 +O(h4)
f,-4f +6f,-4f [ +f
f0(4): 2 1t ho4 at _2+O(h4)
RICHARDSON’S EXTRAPOLATION:
f-f
N,(h) = =5— h
2h N,(z)- N,(h)
f05_f05 NZ(h): Nl(%)+ 1(2)3 :
N, (3)= st L NN
N (ﬂ): N (ﬁ)+ N1(f)‘ N1(5)
N (ﬂ): foos = foos 2\2 14 3
e 05h

PARTIAL DIFFERENTIATION:

fo-f fo. - f
f(Xo:Yo) = =5 =+ 0(h%) and £, (x,yp) = = ==+ 0 (K?)

fo-2f +f
Fa(XoYo) = =+ 0 (h?)

fo,-f,  +f,  -f_
£, (Xo1Yo) = 11 1,14hk1, 17 (hk)

where h=x;—-Xo=Xo—X1 and Kk=y;—-Yo=Yo-Y1



