
Prontuario per l’esame di Calcolo Numerico (E.Bertolazzi)

• xn+1 = xn −
f (xn )
f '(xn )

,        xn+1 =
f (xn )xn−1 − f (xn−1)xn

f (xn ) − f (xn−1)

• 
 
f (x) − p(x) = f (n+1)(ζ )

(n +1)!
(x − x0 )(x − x1)(x − xn ) ,   

 

p(x) = y0L0 (x) + y1L1(x) ++ ynLn (x)

Lk (x) =
i=0,i≠ k

n
∏ (x − xi )
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n
∏ (xk − xi )
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⎢
⎢
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•  p(x) = f (x0 ) + f [x0 , x1](x − x0 ) ++ f [x0 , x1, x2 ,…, xn ](x − x0 )(x − x1)(x − xn−1)

f [xi ] = f (xi ),   f [xi , xi+1] =
f [xi ]− f [xi+1]
xi − xi+1

,

f [xi , xi+1,..., xi+ k+1] =
f [xi , xi+1,..., xi+ k ]− f [xi+1, xi+2 ,..., xi+ k+1]

xi − xi+ k+1
,

• f (x)dx
a
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∫ =
h
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f (a) + f (b) + 2 f (xi )
i=1
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⎤
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12n2
f ''(ζ )

• 
 
f (x)dx

a

b

∫ =
h
3
f (x0 ) + 4 f (x1) + 2 f (x2 ) + 4 f (x3) ++ 4 f (xn−1) + f (xn )[ ]− (b − a)
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180n4
f (4 ) (ζ )

• f (x)dx
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∫ ≈
b − a
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• 
f (x + h) − f (x)

h
= ′f (x) + h

2
′′f (ζ ) f (x + h) − f (x − h)

2h
= ′f (x) + h

2

6
′′′f (ζ )

• 
f (x + h) − 2 f (x) + f (x − h)

h2
= ′′f (x) + h

2

12
f (4 ) (ζ )

• 
y0 = y(a)
ηk+1 = yk + h f (xk , yk )

yk+1 = yk +
h
2
f (xk , yk ) + f (xk+1,ηk+1)[ ]
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⎪
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⎪
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y0 = y(a)

yk+1/2 = yk +
h
2
f (xk , yk )

yk+1 = yk + h f (xk+1/2 , yk+1/2 )
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y0 = y(a)
yk+1 = yk + h f (xk , yk )

⎧
⎨
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y0 = y(a)

Ks = h f xk + hα s , yk + βs, jK j
j=1

s−1

∑
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s = 1,2,...,n

yk+1 = yk +ω1K1 +ω2K2 ++ωnKn
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• 

  yk+1 = ajyk+ j
j=− p

0

∑ + h bj fk+ j
j=− p

1

∑ , fi = f (xi , yi )

  (1) aj
j=− p

0

∑ = 1           aj j
j=− p

0

∑ + bj
j=− p

0

∑ = 1,

 (2) aj j
s

j=− p

0

∑ + s bj j
s−1

j=− p

0

∑ = 1, s = 2,3,... 

• 
y0 = y(a),     yn = y(b)
yk+1 − 2yk + yk−1

h2 + pk
yk+1 − yk−1

2h
+ qkyk = rk k = 1,2,...,n −1

⎧
⎨
⎪
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• 
y0 = y(a),      yn = y(b)
yk+1 − 2yk + yk−1

h2
+ pk

+ yk+1 − yk
h

+ pk
− yk − yk−1

h
+ qkyk = rk k = 1,2,...,n −1
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• P xk+1 = b −Q xk

• Dxk+1 = b − (L + U) xk ,     xik+1 = xi
k +

1
Aii

bk − Ai, j x j
k

j=1

n
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• (D + L)xk+1 = b − U xk ,    xik+1 =
1
Aii

bi − Ai, j x j
k+1 − Ai, j x j

k

j= i+1
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xk+1 = b − ω −1

ω
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xk ,     xik+1 = xi

k +
ω
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bi − Ai, j x j
k+1 − Ai, j x j
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• 
α = (rn )T rn (rn )TArn

xn+1 = xn +αrn

rn+1 = rn −αArn
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⎩
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α = rk( )T rk pk( )T Apk
xk+1 = xk +α pk

rk+1 = rk −αApk

β = rk+1( )T rk+1 rk( )T rk oppure β = − rk+1( )T Apk pk( )T Apk
pk+1 = rk+1 + β pk
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wk+1 = Auk

uk+1 = wk+1 wk+1

λmax ≈ wk+1 • uk uk • uk

⎡
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⎢
⎢
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wk+1 = (A − µI)−1uk

uk+1 = wk+1 wk+1

λs ≈ 1− uk • uk wk+1 • uk

⎡
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⎢
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     µ ≈ λs
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• Sk (x) = yk−1 +
yk − yk−1
xk − xk−1

− (xk − xk−1)
Mk + 2Mk−1

6
⎛
⎝⎜

⎞
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(x − xk−1) +

Mk−1

2
(x − xk−1)

2 +
Mk − Mk−1

6(xk − xk−1)
(x − xk−1)

3

• 
xk − xk−1
xk+1 − xk−1

Mk−1 + 2Mk +
xk+1 − xk
xk+1 − xk−1

Mk+1 =
6

xk+1 − xk−1
yk+1 − yk
xk+1 − xk

−
yk − yk−1
xk − xk−1
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