SOME DIFFERENCE FORMULAS

for Numeric Differentiation

Error
2-point forward f(z) = _foh—i_fl O(h)
2-point backward f(z) = _f_}l—i_fo O(h)
3-point forward f(xy) = =3y +2;11f1 — ) O(h?)
3-point central f(xy) = _f_21h+f1 O(h?)
3-point backward f(xy) = Joo ™ 4;};1 3/ O(h?)
5-point forward f'(xy) = —25J0 T 485, _1§2f2 1675 =3/, O(h*)
5-point central f'(xy) = oo 8f112;: 8h =/ O(h*)
5—point backward f'(xo) = 3/ =16 5 3f§h2 — A8+ 25y O(h*)
3-point forward f(xy) = ‘]%_2};];1—'—]62 O(h)
3-point central f(xy) = S 2{0 = h O(h?)
3-point backward f(xy) = foo ™ 2hJ;1 o O(h)
5-point forward () = 35/o = 1045, + 3252 = 56/s + 11/ O(h?)
5-point central () = —f T 161 1_22[2)]% 16/, = O(h*)
5-point backward () = M/ =56/ 5+ 11;%;2 — 1047, + 35/ O(h?)
5-point forward f"(xy) = —5Jo 18/, _22:52 1S = 3s O(h?)
5-point central f"(xy) = S 2f2_flz3_ 2h * 1y O(h?)
5-point backward f"(xy) = 3fa = W 224h£_2 — 18/, + 5/ O(h?)
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