"TABLE 6.3

Summary of Finite Difference Formulas for First, Second, Third, and Fourth Derivatives

Difference Formula First Derivative Truncation Error
2-Point backward Py = ) = flxia) O(h)
' h
ekl flay = L) = f) o)
' h
2-Point central ) = flxin) = f(xi1) O(h?)
' 2h
3-Point backward flx) = fxia) = 4f(xioa) + 3f(xi) o)
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S-Point forward iy = )+ 4 ) = flxi) o)
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4-Point central fla) = F(xi2) = 8 (xiz1) + 8f (xi1) — f(Xiv2) O(h*)
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Difference Formula Second Derivative Truncation Error
S-Fointhackewsnd ey < L) =2 ) + f(x) o
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3-Point central

4-Point backward

4-Point forward

5-Point central

Fr(x) = f(xi—l)_2f;1(2xi)+f(xi”)

f”(xt) =

fr(x) =

Fx) = —f(xi2) + 16 f(xi1) = B0 £ (x;) + 16 f (x141) — f(Xiv2)
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Difference Formula

Third Derivative

Truncation Error

4-Point backward

4-Point forward

4-Point central

5-Point backward

5-Point forward

6-Point central

() = —f(xis) + 3f(xi-2h)3— 3f(xica) + f(xi)

f”'(x )= _f(xi) +3f(xis1) — 3f(xi2) + f(xi+3)

f//r(xx) —

() = 3f(xios) — 14 f(xi5) + 24 f(xi2) = 18 (%) + 5f(x1)
P = —5f(x:) + 18 f(xi1) — 24 f(xia2) + 14 £ (Xie5) = B (¥irs)

F(x) = Sf(xia) = 8f(xi2) + 13 f(xiq) = 13 f(xi01) + 8f(xis2) = f(Xisa)
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(continued)



TABLE 6.3 (continued)

Summary of Finite Difference Formulas for First, Second, Third, and Fourth Derivatives

Difference Formula

Fourth Derivative

Truncation Error

5-Point backward

5-Point forward

5-Point central

6-Point backward

6-Point forward

7-Point central

f“‘)(xl) _ flxica) — 4f(xi3) + 6f(xi2) — 4f(xig) + f(xi)
h4

flxi) - 4f(xi) + 6f(xis2) — 4f(xi3) + f(xias)

f(4)(xi) = W

FO(x) = fxia) — 4f(xi1) + 6];(5&) —4f(xia) + f(Xis2)

FO() = 2 f(x;5) + 11 f(xi-a) = 24 f(xi3) + 26 f(xi2) — 14 f(x;1) + 3 f(xi)
i h4

f(4>(x )= 3f(x;) —14f(xina) + 26 f(Xis2) = 24 f(xir3) + 11f(Xirs) = 2 f(xiss)
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FOx,) = Fxis) + 12f(Xi2) = 39 f(xica) + 56 £ (x;) + 39 f (xis1) + 12 (Xiv2) = f(Xira)
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