(#% SISTEM LINEARI #x)
(» PI'VOT PARZI ALE =)

(+ PRIMO ESEMPI O (Dal |ibro) )
Cl ear [a];

a = {{0.003, 59. 14}, {5.291, -6.13}};
X = {x1, x2};
b = {59.17, 46.78};
ab = {Join[a[[1]], {b[[111}], Join[a[[2]], {P[[2]1}1};
Mat ri xFor m[a]
Mat ri xFor m[b]
Mat ri xFor m[x]
Mat ri xFor m[ab]
sys = Dot [a, X] ==
Sol ve[sys, X]
0.003 59.14
[5. 291 -6.13 j

[ 59. 17 )
46.78

)

X2

[ 0.003 59.14 59.17
5.291 -6.13 46.78

{0.003 x1 +59.14x2, 5.291x1-6.13x2} == {59.17, 46.78}

{{x1-510., x2->1.1}}

abl = {ab[[1]], ab[[2]] -ab[[1]] % (@ab[[2]1[[11]/ab[[111[[111)};
Mat ri xFor m[abl]

0. 003 59. 14 59. 17
0. -104309. -104309.
x2sol =abl[[2]]1[[3]]/abl[[2]1]1[[2]]
x1sol = (abl[[11]1[[3]]1-abl[[1]][[2]]*x2sol) /abl[[1]][[1]]
1.
10.

(» SECONDO ESEMPI O *)



2 Sistemi3.nb

Cl ear [a, ab, abl, b]

eps =1. 0% 10" (-12);

a = {{eps, 2.1}, {5.2, -3.1}};

b={a[[1]]1[[11]1+10%a[[1110[[211, a[[211[[11]1+10%a[[2]1[[2]1};
ab = {Join[a[[1]], {b[[1]1}], Join[a[[2]], {b[[211}1};

Mat ri xFor m[a]

Mat ri xFor m[b]

Mat ri xFor m[ab]

sys = Dot [a, X] == b

Sol ve[sys, Xx]

[1. x10712 2.1 )

5.2 -3.1

[ 258)

_25.8

1. x10*2 2.1 21.
5.2 3.1 -25.8

{1.x10"x1+2.1x2, 5.2x1-3.1x2} = {21., -25.8)

{{x1->1., x2-10.}}

abl = {ab[[1]], ab[[2]] -ab[[1]]» (@ab[[2]1[[11]/ab[[111[[111)};
Mat ri xFor m[abl]

x2sol =abl[[2]1[[3]]1/abl[[2]]1[[2]]

x1sol = (abl1[[1]1[[31] -abl[[11]1[[2]] *x2so0l) /abl[[1]1]1[[1]]

1. x107*2 2.1 21.
0. ~1.092x10%® _-1.092x10"
10.
1.00187

ab2 = {ab[[2]], ab[[111};

Mat ri xFor m[ab2]

abl = {ab2[[1]], ab2[[2]] -ab2[[1]1] * (@b2[[2]1[[11]/ab2[[1]11[[11])};
Mat ri xFor mfabl1]

x2sol =abl[[2]1]1[[31]1/abl[[2]1]1[[2]1]

x1sol = (abl[[1]]1[[3]1] -abl[[11]1[[2]] *x2s0l) /abl[[11]1[[1]]

5.2 -3.1 -25.8
1. x10*° 2.1 21 ]

[5.2 -3.1 —25.8]
0. 2.1 21.

10.

1.

(x ESERCIZIO 6.2.1 (a) *)

(» El'i mi nazi one nornal e x)



Sistemi3.nb 3

Cl ear [a, ab, abl, b]

a={{1, -5, 1}, {10, O, 20}, {5, 0, -1}};

b=1{7, 6, 4};

ab={Join[a[[1]], {b[[1]1}], Join[a[[2]], {b[[2]11}], Join[a[[3]1], {P[[311}1};
X = {xX1, x2, x3};

Mat ri xFor m[a]

Mat ri xFor m[b]

Mat ri xFor m[ab]

1 -5 1
10 0 20
5 0 -1
7

6

4

1 -5 1 7
10 0 20 6
5 0 -1 4

Sys = Dot [a, X] ==
Sol ve[sys, X]
%//N

{x1-5x2+x3, 10x1+20x3, 5x1-x3} == {7, 6, 4}

43 347 1
{{Xle g, X2 - _E' XS%_H}}

{{x1-0.781818, x2 > -1.26182, x3 - -0.0909091}}

abl={ab[[1]], ab[[2]] -ab[[2]]1[[1]]/ab[[1]][[1]]~ab[[1]],
ab[[3]]-ab[[3]1[[1]]/ab[[1]11[[1]]*ab[[1]1]};

Mat ri xFor m[
abl]
1 -5 1 7

0 50 10 -64
0 25 -6 -31

ab2 = {abl1[[1]1, abl[[2]], abl[[3]1] -abl[[3]1[[2]1]1/abl[[2]1[[2]1]*abl[[2]]1};
Mat ri xFor m[ab2]
1 -5 1 7
0 50 10 -64
0O 0 -11 1

x3sol
x2sol
x1sol

ab2[[3]11[[4]1]1/ab2[[3]11[[3]1]
(ab2[[2]11[[41]1 -ab2[[2]][[3]] *x3sol) /ab2[[2]][[2]]
(ab2[[111[[4]1] -ab2[[1]11[[3]] *x3sol -ab2[[1]]1[[2]] *x2sol ) /ab2[[1]][[1]]

43
55

(* Con pivoting parziale x)



4 Sistemi3.nb

Cl ear [a, ab, abl, b]

a={{1, -5, 1}, {10, O, 20}, {5, 0, -1}};

b=1{7, 6, 4};

ab={Join[a[[1]], {b[[1]1}], Join[a[[2]], {b[[2]11}], Join[a[[3]1], {P[[311}1};
X = {xX1, x2, x3};

Mat ri xFor m[a]

Mat ri xFor m[b]

Mat ri xFor m[ab]

1 -5 1
10 0 20
5 0 -1
7

6

4

1 -5 1 7
10 0 20 6
5 0 -1 4

abl = {ab[[2]], ab[[1]1, ab[[311};
Mat ri xFor m[abl]

10 0 20 6
1 -5 1 7
5 0 -1 4

ab2 = {ab1[[1]1], abl[[2]] -abl[[2]][[1]]/abl[[1]]1([[1]]+abl[[1]],
abl[[3]] -abl[[3]1[[1]1]/abl[[1]]1[[1]]»abl[[1]]};

Mat ri xFor m[
ab2]
10 0 20 6
32
0 -5 -1 %
0O 0 -11 1
x3sol =ab2[[311[[4]1]/ab2[[3]1]1[[311]
x2sol = (ab2[[2]1]1[[4]1] -ab2[[2]]1[[3]] *x3sol) /ab2[[2]]1[[2]]
x1sol = (ab2[[1]11[[4]] -ab2[[1]1[[3]1] #x3sol -ab2[[11]1[[2]1] *x2sol) /ab2[[1]1]1[[1]1]
1
11
347
275
43
55

(* Con pivoting parziale scalato x)



Sistemi3.nb 5

Cl ear [a, ab, abl, b]

a={{1, -5, 1}, {10, O, 20}, {5, 0, -1}};

b=1{7, 6, 4};

ab={Join[a[[1]], {b[[1]1}], Join[a[[2]], {b[[2]11}], Join[a[[3]1], {P[[311}1};
X = {xX1, x2, x3};

Mat ri xFor m[a]

Mat ri xFor m[b]

Mat ri xFor m[ab]

1 -5 1
10 0 20
5 0 -1
7

6

4

1 -5 1 7
10 0 20 6
5 0 -1 4

Do[s[i] =Max[Tabl e[Abs[al[i 11[[j 111, {i, 1, 3}11, (i, 1, 3}]
Do[r [i ] =Abs[al[i 11[[1111/s[i ], {i, 1, 3}]

S[1]
s[2]
s[3]

5

20

abl = {ab[[3]], ab[[2]1, ab[[111};
Mat ri xFor m[abl1]

5 0 -1 4
10 0 20 6
1 -5 1 7

ab2 = {abl[[1]], abl[[2]] -abl[[2]]1[[1]]/abl[[1]1][[1]1]=*abl[[1]],
abl[[3]1]-abl[[3]1[[1]1]/abl[[1]1[[1]1]*abl[[1]]1};

Mat ri xFor m[

ab2]

5 0 -1 4
0 0 22 -2

6 31
0 -5 5 %



6 Sistemi3.nb

ab3 = {ab2[[1]], ab2[[31]1, ab2[[2]]1};
Mat ri xFor m[ab3]

5 0 -1 4
6 31

0 -5 5 %

0 0 22 -2
x3sol =ab3[[3]]1[[4]]/ab3[[3]1[[3]1]
x2sol = (ab3[[2]1[[4]1] -ab3[[2]1]1[[3]] *x3so0l) /ab3[[2]1]1[[2]]
x1lsol = (ab3[[1]11[[41] -ab3[[1]1]1[[3]1] *x3sol -ab3[[1]]1[[2]] *x2sol) /ab3[[11]1[[1]]
1
11

347
275
43



