(x% ESERCIZIO 4.1.2,3 %)

f[x_1:=Sin[x];

x[0] =0.5; x[1] =0.6; x[2] =0.7; h=0.1;
y[0] =0.4794; y[1] =0.5646; y[2] =0.6442;
Plot [f'' [x], {X, 0, 0.7}]

Print ["Derivate"]

dy[0] = (y[1] -y[01) / (x[1] -x[O])

dyf [11 = (y[2] -y [1]) / (X[2] -x[1])
dyb[1] = (y[1] -y[0]) /7 (x[1] -x[O])

dy[2] = (Y[2] -y[1]) / (x[2] -x[1])

01 02 03 04 05 06
-01f

02t
~03f
oaf
~o0s)

-06f

Derivate
0. 852
0. 796
0. 852

0.796

Print["Errori"]

e[0] = Abs[dy[0] -f" [x[011]

ef [1] = Abs [dyf [1] -f ' [X[1]]]
eb[1] = Abs[dyb[1] -f' [X[1]]]
e[2] = Abs[dy[2] -f" [x[2]]1]
Print ["Err. bound"]

b[0] = Abs[h /2] «Abs[f'"' [x[1]]]
b[1l] = Abs[h/2] xAbs[f'"' [X[2]]]
b[2] = Abs[h /2] xAbs[f'"' [X[2]]]

Errori
0. 0255826
0. 0293356
0. 0266644
0. 0311578

Err. bound

0. 0282321
0. 0322109

0. 0322109



2 | Esercitazione4.nb

fIX_1:=Exp[x]-2x"2+3x-1,;
Pl ot [Abs[f"'"' [x]], {X, 0, 0.4}]

307
29f
ZBf

26

‘ 0.1 0.2 0.3 I 0.4

x[0] =0.0; x[1] =0.2; x[2] =0.4; h=0.2;
y[0] =f [x[0]]
y[1] =f [x[1]]
y[2] =f [x[2]]

0.
0. 741403

1.37182
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Print ["Derivate"]

dy[0] = (y[1] -y[01) / (x[11 -x[O])
dyf [1] = (Y[2] -y [1]) / (x[2] -x[1])
dyb[1] = (y[1] -y [0]) / (x[1] -x[O])
d)/_[2] = (Y[2].-y[1]) / (X[2] -x[11)
Print ["Errori"]

e[0] = Abs[dy[0] -f" [x[0]]]

ef [1] = Abs[dyf [1]1 -f ' [X[1]]]
eb[1] = Abs[dyb[1] -f "' [x[1]]]

e[2] =Abs[dy[2] -f" [Xx[2]]]

Print ["Err. bound"]

b[0] = Abs[h/2] xAbs[f'"' [X[0]]1]
b[l] = Abs[h/2] xAbs[f'"' [x[1]]1]
b[2] = Abs[h/2] xAbs[f'"' [x[1]]1]

Derivate

3.70701
3.15211
3.70701
3. 15211

Errori

0. 292986
0.269293
0. 285611
0. 260285

Err. bound

0.3
0.27786

0.27786

(x% ESERCIZIO 4. 4.1 € 2 #x)

(» (@) *)
f[x_1:=x=*Log[X];
a=1.; b=2.;

truel =Integrate[f [X], X]
true =Integrate[f [x], {X, &, b}] //N
x2 1
-— + —x?Log[x]
4 2

0. 636294

X[0] = a;

n=4;

X[n] =b;

h=(b-a)/n;

Do[x[i +1] =x[i]+h, {i, O, n-2}1;
sum= 0. 0;

Do[sum+=f [x[i1], {i, 1, n-1}1;
trap=0.5xh« (f [a] +2. 0xsum+f [b]);
err = Abs[trap -truel;
Print["true = ", true];
Print["trap = ", trap];
Print["error =", errj;



4 Esercitazione4.nb

true = 0.636294
trap = 0.6399

error = 0.00360612

w[0] =1.; w[n] =1.;

Do[w[i]=4., {i, 1, n-1, 2}]
Do[w[i]=2., {i, 2, n-2, 2}]
sum= 0. 0;

Do[sum+=w[i ] «f [x[i 1], {i, O, n}1;
sinps =hxsum/3.;

err = Abs[sinps -truel;

Print["true = ", true];
Print["sinps = ", sinps];
Print["error =", errJ;

Pl ot [f [x], {X, &, b}]
true = 0.636294

sinps = 0.63631
error = 0.0000154701
L4
12;
Lo;
08;
Q6;
04;

02F

12 14 16 18

(= () =*)

Cear[x, f1;
fIX_1:=EXp[2x]*Sin[3X];

a=0.; b=2.;

truel =Integrate[f [X], X]

true =Integratef[f [x], {X, a, b}]1 // N

1

— e?* (-3Cos[3x] +2Sin[3x])
13

~14. 214

x[0] = a;

n=_8;

X[n] =b;

h=(b-a)/n;

Do[x[i +1] =x[i]+h, {i, O, n=-2}1;
sum= 0. 0;

Do[sum+=f [x[i1]1, {i, 1, n-1}1;
trap=0.5xhx (f [a] +2. 0xsum+f [b]);
err =Abs[trap-truel;

Print["true = ", true];
Print["trap = ", trapl;
Print["error =", err];

true = -14.214
trap = -13.576

error = 0.637998

2.0



Esercitazione4.nb 5

w[0] =1.; w[n] =1.;

Do[w[i]=4., {i, 1, n-1, 2}]
Do[w[i]=2., {i, 2, n-2, 2}]
sum= 0. 0;

Do[sum+=w[i ] =f [x[i]], {i, O, n}];
sinmps =h+xsum/3.;

err = Abs[sinps -truel;

Print["true =", truel;
Print ["sinmps = ", sinps];
Print["error =", errj;

Pl ot [f [x], {X, &, b}]
true = -14.214

sinps = -14.1833

error = 0.0306356

i/(//////////-*\\\\\\
r . d5‘ . LO‘ . LS‘ . io
I
—10;
—15;
o
725;

(x% ESERCIZI O 4. 4.7 #%)

G ear [x, f1;
fIX_1:=EXp[2x]=*Sin[3X];
a=0.; b=2.;

truel =Integrate[f [X], XI;
true =Integratef[f [x], {X, a, b}] // N

-14.214
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(» Stima teorica x)
Sinplify[f'"' [Xx]]

Plot [f'' [x], {X, a, b}]
Sinplify[f'"'"'" [x]]

Plot [f'""" [Xx], {X, &, b}]

e?* (12 Cos[3x] -5Sin[3x])

400
3001
2001
1000
ﬂw L L L L L L L L L L L L L L L L
: w 15 20
-100f

-e?* (120 Cos [3x] +119Sin[3x])
3000
2000 -

1000}

~1000}
~2000[
~3000[

4000 -

(» Trapezi =)

C ear [h];

tol =0.0001;

errbound = (b-a) /712xh”"2xf"'"' [b]
hbound = Sqrt [12. xtol / ((b-a) =f "' [b])]
nbound = (b -a) /hbound

117. 56 h?
0. 000922296

2168.5

(* Sinmpson )

Cl ear [h1;

tol =0.0001;

errbound = Abs[(b-a) 7180xh”4«f"'" "' [b]]

hbound = Sgrt [Sqgrt [Abs[180. xtol / ((b-a) «f' """ [b])]]1]
nbound = (b -a) /hbound

49. 7268 Abs [h1*
0. 0376576

53. 1102



true
trap

error

true
si nps

error

(» Cal col o nunerico x)
(* Trapezi «)

X[0] = ga;

n = 800;

X[n] =b;

h=(b-a)/n;

Do[x[i +1] =x[i]+h, {i, O, n-2}1;

sum= 0. 0;

Do[sum+=f [x[i1], {i, 1, n=-1}1;

trap=0.5xhx (f [a] +2. 0xsum+f [b]);

err =Abs[trap-truel;

Print["true = ", true];
Print["trap = ", trapl;
Print["error =", errJ;
-14.214
-14.2139

= 0. 000064458

(* Sinpson x)
x[0] = a;

n = 34;

X[n] =b;
h=(b-a)/n;

Do[x[i +1] =x[i]+h, {i, O, n-2}1;

w[0] =1.; w[n] =1.;
Do[w[i]=4., {i, 1, n-1, 2}]
Do[w[i]=2., {i, 2, n-2, 2}]
sum= 0. 0;

Do[sum+=w[i ] «f [x[i1], {i, O,
sinps =hxsum/3.;

err = Abs[sinps -truel;

Print["true =", truel;
Print["sinps = ", sinps];
Print["error =", errj;
-14.214

= -14. 2139

= 0. 0000783569
(** ESERCI ZI O 4. 4.8 xx)

Clear[x, f1;

f[x_1:=x"2%Cos[X];

a=0.; b=Pi;

truel =Integrate[f [Xx], XI;

true=Integratef[f [x], {X, a, b}]1 // N

-6. 28319

ni1;

Esercitazione4.nb

7
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(» Stima teorica =)
Sinplify[f'" [x]]
Plot [f'' [x], {X, &, b}]

Sinplify[f''""'[x]]

Plot [f''"' [X], {X, &, b}]
7(72+x2) Cos[Xx] -4 x Sin[x]
8-
o

4L

(-12 +x?) Cos[x] +8x Sin[x]

15[

10;

0.5
_5;

-10f

(* Trapezi =)

Cl ear [h1;

tol =0.0001;

errbound = (b-a) /12+h"2+f"'" [b]
hbound = Sqrt [12. xtol / ((b-a) =f "' [b])]
nbound = (b -a) /hbound

2. 06026 h?
0. 00696689

450. 932

(* Sinpson =)

Cl ear [h1;

tol =0.0001;

errbound = Abs[(b-a) /180xh"4xf"'" "' [b]]

hbound = Sgrt [Sqgrt [Abs[180. =tol / ((b-a) «f' """ [b])]]1]
nbound = (b -a) /hbound

0. 0371824 Abs [h]*
0.227728

13. 7954
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(» Cal col o nunerico x)

(* Trapezi «)

X[0] = ga;

n = 400;

X[n] =b;

h=(b-a)/n;

Do[x[i +1] =x[i]+h, {i, O, n-2}1;
sum= 0. 0;

Do[sum+=f [x[i 1], {i, 1, n-1}];
trap=0.5xhx (f [a] +2. 0xsum+f [b]);
err =Abs[trap-truel;

Print["true = ", true];
Print["trap = ", trapl;
Print["error =", errJ;

true = -6.28319

trap -6. 28322

error = 0.0000322983

(* Sinpson x)

x[0] = a;

n = 20;

X[n] =b;

h=(b-a)/n;

Do[x[i +1] =x[i]+h, {i, O, n-2}1;
w[0] =1.; w[n] =1.;

Do[w[i]=4., {i, 1, n-1, 2}]
Do[w[i]=2., {i, 2, n-2, 2}]
sum= 0. 0;

Do[sum+=wl[i ] «f [X[i]1], {i, O, n}];
sinps =hxsum/3.;

err = Abs[sinps -truel;

Print["true =", true];
Print["sinps = ", sinps];
Print["error =", errj;

true = -6.28319
sinps = -6.28312

error = 0.0000640674



