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Numerical formulas
• Let p(x) be the polynomial of degree ≤ n which coincides with f (x) at points xi, i = 0,1, . . . ,n.

Under the assumption that x and all the nodes xi lie in the interval [a,b], we have

f (x)− p(x) =
1

(n+1)!
f (n+1)(ξ)

n

∏
i=0

(x− xi)

• Newton’s divided difference formula for the interpolation polynomial p(x) of degree ≤ n is

p(x) = f [x0]+ (x− x0) f [x0,x1]+ (x− x0)(x− x1) f [x0,x1,x2]
+ . . .+(x− x0)(x− x1) . . .(x− xn−1) f [x0, . . . ,xn]

• Numerical differentiation:

f ′(x) =
1
h
( f (x+h)− f (x))− h

2
f ′′(ξ)

f ′(x) =
1
2h

( f (x+h)− f (x−h))− h2

6
f ′′′(ξ)

f ′′(x) =
1
h2 ( f (x+h)−2 f (x)+ f (x−h))− h2

12
f (4)(ξ)

• Simpson’s rule of integration:
Z x2

x0

f (x)dx ≈ h(
1
3

f0 +
4
3

f1 +
1
3

f2 )

• Newton’s method for solving the system of equations f(x) = 0 is given by the scheme

J(k) ·∆x(k) =−f(x(k))

x(k+1) = x(k) +∆x(k)

• Iteration methods for solving systems of linear equations:

n

∑
j=1

ai jx j = bi, i = 1,2, . . . ,n

Jacobi : x(k+1)
i =

1
aii

(
bi−

i−1

∑
j=1

ai jx
(k)
j −

n

∑
j=i+1

ai jx
(k)
j

)

Gauss-Seidel : x(k+1)
i =

1
aii

(
bi−

i−1

∑
j=1

ai jx
(k+1)
j −

n

∑
j=i+1

ai jx
(k)
j

)

• Heun’s method for solving y′ = f(x,y):

K1 = h f(xn, yn)
K2 = h f(xn +h, yn +K1)

yn+1 = yn +
1
2

(K1 +K2)
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Table of some Laplace transforms

f (t) L( f )

1
1
s

t
1
s2

tn (n = 0,1,2, . . . )
n!

sn+1

eat 1
s−a

cosωt
s

s2+ω2

sinωt
ω

s2+ω2

coshat
s

s2−a2

sinhat
a

s2−a2

eat cosωt
s−a

(s−a)2+ω2

eat sinωt
ω

(s−a)2+ω2

Table of some Fourier transforms

f (t) F ( f )

g(x) = f (ax) ĝ(w) = 1
a f̂ (w

a )

u(x)−u(x−a)
1√
2π

(
sinaw

w
− i

1−cosaw
w

)

u(x)e−x
1√
2π

(
1

1+w2 − i
w

1+w2

)

e−ax2
1√
2a

e−
w2

4a


