Sistemi lineari

1. Norme:
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. Gauss (pivot):
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. Fattorizzazione Cholesky

A € R™*"™, simmetrica, definita pos.
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. Gershgorin-Hadamard
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7. Metodo delle potenze:

Ar] > X2l > [Az] > .. > A
zo € C™L, zg #0

Tk
Yp = 7, Tk4+1 = Ayg
flzkll
t, A i,
_ mpAz, yeTrga
ok = = ="
TRTh WYYk
, b Az
20 = 70, Zp1 = Az, o) =
2k 2k

lim o = lim O’;C =\
k— o0 k—o0

A— ol

A — oDl __
oxllyxll

oppure |op+1 — ok| < &

Crit. arresto:

Interpolazione

1. Lagrange:

Aj(z) = H ET %

0<i<n, i#j T T

p@) = y;\(x)
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2. Differenze divise:

flzo] = f(z0)
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3. Newton:
j—1
wo(z) =1, wi(z) = [[ (= — =)
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pn(x) = Zf[xo, oz wi ()
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Ro(z) = f(nfl(f!)wnm:c)

4. Chebyshev
tn(z) = cosnp(z) : [-1,1] — R
¢(z) = arcosz : [—1,1] — [0, 7]
to(z) =1, ti(z) ==
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5. Polinomio di Bernstein:
Bu(@) = (})a*(1—a)" "

lim  Bn(f) = fin [0,1]

dove f € C°([0,1])

6. Minimi quadrati
m
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Zeri e punti fissi

1.
J(@n)
Newton: x =xn —
n+1 n fl(xn)
Secanti:
Tk — Tp—1

Tpq1 = 2k — f(2k)

f(zr) — f(wr—1)

Bisezione:
‘While
a+b
2
Se |[b—a| <2V f(c)=0:
break
Se f(c)f(a)>0: a:=c
Se f(¢)f(a) <O0: b:=c
a:=c

2. Criterio di arresto di Aitken per suc-
cessioni lineari:

Hp: on = ¢(zn-1) = o= ¢(a)

Hp: ¢'(0) #0, xn # o Vn
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Tn — Int1¥n-1 In <e€
Tn+41 + Tn—1 — 2Tn

3. Minimo di f unimodale:
‘While
z1:=a+ 1 —r)(b—a)
z2:=a+7(b—a)

Se f(z1) > f(wz2): a:=1z1
Altrimenti: b:=xo
Se b—a<e:
Ty :i=a
break
Integrali
1. Norma

b n
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a =0

. Formula interpolatoria Ip,:

degl, > n

b
1) — (DI < |1f - Lnn/ w(z) do

b
wj = / w(z)\j(x) de Vj=0,.,n
a

Sistema per il calcolo dei pesi:

b . n .
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. Cambio di pesi e nodi:

zj,w; su [a, ], x;,w; su [a, b]
, b—a
wj :wjm
b—a
:E; = ﬁia(:rjfa)Jra

. Newton-Cotes: formula interpolatoria

su n + 1 nodi uniformi.

Chiusa
b—a
rg =a, tn =b, h = s
n
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Aperta
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Resto:
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5. Formula dei trapezi

act f(a) + £(b)

7(f) 5 (b-a)
w(z) =1, degT =1
. (b— a)3 ”
Resto: — Tf (6)7 e [av b]

Composita, con distibuzione uniforme
dei nodi:

N-1
Cn(f) =h (f(a);f(b) +3 f(a+ih)>
i=1
b—a
N
Resto: — o242 "
€810: T 1)

T, — ;1 =h=

Resto di Eulero-MacLaurin:

clh2+02h4+-~~+ckh2k+...

6. Cavalieri-Simpson (formula interpola-

toria)

a+b

Nodi zg = a,x1 = ,x2 =b

st =52 [f@+ar (“52) +50)]

w(z) =1, degS =2

bh—
Resto formula composita: — 7ah4f<4>(§)

n+1

1 (ﬂ'+,) 0
x; = COSs — +am 1=0,...,n
¢ n+1\2

. Estrapolazione di Richardson:

Fl(fah):In(f7h), h<l1

_ @PRFy(f, h) — Fi(f,qh)
Fri1(f,h) = g —1

Per la formula dei trapezi: p, = 2k

. Integrazione adattiva:

IntAdattiva(e, 8) :
M =: In(a, B)
N =: I (e, B)
Se |M — N| < ﬁ(ﬁfa)
I='N

Altrimenti :

I =: IntAdattiva <a, @ ;” p ) +

+ IntAdattiva (QTW , ,6)

I =: IntAdattiva(a, b)
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7. Gauss-Chebyshev:

(@)= —— b = [-1,1], deg In = 2n +1
w(z) = ——, [a,b] = [-1,1], de =2n
V1—2z? & in

w; = il Vi=0,...,n



