79
122

Qi t [];
(» FATTORI ZZAZI ONE LU DI UNA MATRI CE x)
Clear [a]; n=4;

a={{1, -3, 4, 5}, {2, 3, 4, -1}, (5, -5, 2, 3}, {-1, -2, 7, 6}};
Mat ri xFor m[a]

1 -3 4 5

2 3 4 -1

5 -5 2 3

-1 -2 7 6
al = a;

Do[m[j 1[1] =al[[j 1100111 /al[[111[[1]1]; Print[m{j1[11], {j. 2, n}]

a2z ={al[[1]], al[[2]]1-m[2][1] *#al[[1]],
al[[3]]1-m[3][1] »al[[1]], al[[4]] - m[4][1]*al[[1]]};

Mat ri xFor m[

az2]

1 -3 4 5

0 9 -4 -11

0 10 -18 -22

0 -5 11 11

Do[m[j 1[2] =a2[[j 1100211 /a2[[2]11[[2]]; Print [m[j1[211, {j, 3, n}];

a3 ={a2[[1]], a2[[2]]1, a2[[3]1] -m[3][2] *a2[[2]], a2[[4]1] - m[4]1[2] xa2[[2]]};
Mat ri xFor m[a3]

1 -3 4 5
0 9 -4 -11

122 88
00 -5 -3
79 44
o0 ®

Do[m[j 1[3] =a3[[j 11[[311/a3[[311[[311; Print[m[j]1[311, {j. 4, n}]
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a4 = {a3[[1]1], a3[[2]], a3[[3]], a3[[4]1] -m[4][3]*a3[[3]1]};
Mat ri xFor m[a2]
Mat ri xFor m[a3]
Mat ri xFor m[a4]

U= a4;
1 3 4 5
09 -4 -11
0 10 -18 -22
0 5 11 11
1 3 4 5
0 4 11

122 88
00 -5 -3

79 44
oo » 4
1 -3 4 5
09 -4 -11

122 88
00 -% -3

88

oo o -2
Dofll [i1[j1=0, {i, 1, n}, {j, 1, n}l;
Dofl I [i][i]1=1, (i, 1, n}];
Dofl 1 [i1[j1=m[il[j], (i, 2, n}, {j, 1, i-1}1;

L=Table[lI i1, €, 21 n}, (.1, n}1;
Mat ri xFor m[L]

1 0 0 O
2 1 0 0
5 5 1 0

LU= Dot [L, UI;

Mat ri xFor m[LU]
Mat ri xFor m[a]

1 -3 4 5
2 3 4 -1
5 -5 2 3
-1 -2 7 6
1 -3 4 5
2 3 4 -1
5 -5 2 3
-1 -2 7 6

(+ FATTORI ZZAZI ONE CON SCAMBI O #)

Cl ear [a, al, a2, a3, a4]

n =4,

a={{1, -3, 4, 5}, {2, -6, 4, -1}, {5, -5, 2, 3}, (-1, -2, 7, 6}};
Mat ri xFor m[a]

1 -3 4 5
2 -6 4 -1
5 -5 2 3
-1 -2 7 6



Matrici3.nb 3

al = a;

Do[m[j1[11=al[[j11[[11]1/aL[[1]1C[[11], i,

a2 ={al[[1]], al[[2]]1-m[2][1] *al[[1]],
al[[3]] -m[3]1[1]«al[[1]], al[[4]]1-m[4][1]*al[[1]]};

Mat ri xFor m[

a2]

2, n}l;

1 -3 4 5

0 O
0 10
0 -5

P={{1,

-4
18
11

-11
-22
11

0, 0, 0},

{0, 0, 1, 03,

{0, 1, 0, 03,

{0, 0, 0, 1}};

Mat ri xFor m[P]
1 000

o O o
o = O
o O -

0
0
1

al = Dot [P, a];
Mat ri xFor m[al]

1 -3
5 -5
2 -6
-1 -2

N BN D

Do[m[j 1[11 =al[[j 1100111 /@L[[1]1]1([2]], {j, 2, n}]
a2z ={al[[1]], al[[2]]1-m[2][1] #al[[1]],
al[[3]1-m[3][1] «al[[1]], al[[4]1]-m[4]1[1]=*al[[1]1]};
Do[m[j 1[2] =a2[[j11[[2]1]1/@2[[2]11[[21], {i., 3, n}];
a3 ={a2[[1]1], a2[[2]1, a2[[3]1] -m[3][2] *xa2[[2]], aZ2[[4]1] - m[4]1[2] xa2[[2]11};
Do[m[j 1[3] =a3[[j11[[3]11/a3[[311[[31], {j, 4, n}]
a4 = {a3[[1]1], a3[[2]], a3[[3]], a3[[4]1] -m[4][3]*a3[[3]1]};
Mat ri xFor m[a2]
Mat ri xFor m[a3]
Mat ri xFor m[a4]

U=a4;

1 -3 4 5

0 10 -18 -22

0O 0 -4 -11

0 -5 11 11

1 -3 4 5

0 10 -18 -22

0O 0 -4 -11

0 O 2 0

1 -3 4 5

0 10 -18 -22

0O 0 -4 -11

11

0 O 0 -5
Do[l I [i1[j1=0, {i, 1, n}, {j, 1, n}]
Dofll[i][i]1=1, {i, 1, n}I;
Dol I [i10j1=mli1li1, {i, 2, n}, {j, 1, i-1}1;
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L=Table[ll [i1[1, i, 1, n}, {j, 1, n}];
Mat ri xFor m[L]

1 0 0 O
5 1 0 O
2 0 1 0
1 1
17 -3 1
LU= Dot [L, Uj;
Mat ri xFor m[LU]
1 -3 4 5
5 -5 2 3
2 -6 4 -1
-1 -2 7 6

Mat ri xFor m[Dot [P, a]]

1 -3 4 5
5 -5 2 3
2 -6 4 -1
-1 -2 7 6

Mat ri xFor m[a]

1 -3 4 5
2 -6 4 -1
5 -5 2 3
-1 -2 7 6

(x ESERCI ZI 0 6.5.2 )

Cl ear [a, al, a2, a3, a4]

n=3;

a={{1, 2, -1}, {2, 4, 0}, {0, 1, -1}};
a=a;

Mat ri xFor m[a]

1 2 -1

2 4 0

0 1 -1

P={{1, 0, 0}, {0, O, 1}, {O, 1, 0}};
Mat ri xFor m[P]

1 00
0 0 1
010

al = Dot [P, a];
Mat ri xFor m[al]

1 2 -1
01 -1
2 4 0

mE31[1] =al[[3]11[[11]1/al[[1]1]1[[1]]
2



a2 ={al[[1]], al[[2]], al[[3]1]-m[3][1]+al[[1]]};
Mat ri xFor m[a2]

U=a2;

1 2 -1

0 1 1J

0 0 2

Dofll [I1[j1=0, {i, 1, n}, {j, 1, n}l;
Dofll[i][i]1=1, {i, 1, n}I;

Dofl 1 [i1[j1=m[il[j], (i, 3, n}, {j, 1, i-131;

L=Table[ll [i1[1, i, 1, n}, {j, 1, n}];
Mat ri xFor m[L]

1 00
010
2 01

LU= Dot [L, UJ;
Mat ri xFor m[LU]
Mat ri xFor m[al]

1 2 -1
01 -1
2 4 0
1 2 -1
01 -1
2 4 0

(* ESERCIZIO 6.5.4 %)

Cl ear [a, al, a2, a3, a4];

n=3;

a={{2, -1, 1}, {3, 3, 9}, {3, 3, 5}};
Mat ri xFor m[a]

2 -1 1
3 3 9
3 3 5

al:a;
Do[m[j 1[1] =al[[j11[[11]1/a@L[[2]1[[21], {i, 2, m}];

a2 ={al[[11], al[[2]] -m[2][1] »a@l[[1]], @l[[3]] - m[3][1]«al[[1]]};

Do[m[j 1[2] =a@2[[j11[[21]1/a2[[2]11[[21], {j., 3, n}];
a3 ={a2[[11]1, a2[[2]]1, a2[[31] -m[3]1[2] *a2[[2]11};
Mat ri xFor m[a2]
Mat ri xFor m[a3]

U=a3;
2 -1 1
9 15
0 5 7
9 7
0 5 3
-1 1
9 15
2 2
0 -4
Dol [i10j1=0, {i, 1, n}, {j, 1, n}I;
Do[ll [i1[i]1=1, (i, 1, n}];

Matrici3.nb
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L=Table[ll [i1[1, i, 1, n}, {j, 1, n}];
Mat ri xFor m[L]

1 00
10

11

Njw N w

LU= Dot [L, UJ;
Mat ri xFor m[LU]
Mat ri xFor m[a]
2 -1 1
3 3 9
3 3 5

2 -1 1
3 3 9
3 3 5

b={-1, 0, 4};

X = {x1, x2, x3};

y = {yl, y2, y3};
sys =Dot [L, y] =b

Thread[sys]
3yl 3yl

{yl, +Yy2, +y2+y3} = {-1, 0, 4}

3yl 3yl
fy1--1 Y= y2 -0, 2 +y24y3 =4}
ylsol =b[[1]1/L[[1]11[[1]]
y2sol = (b[[2]1]1-L[[211[[1]1]1=*ylsol) /L[[2]11[[2]]
y3sol = (b[[311 -L[[311[[1]]=*ylsol -L[[3]1]1[[2]]1=*Yy2sol) /L[[3]1[[3]1]
-1
3
2
4

sol = {yl »ylsol, y2 »y2sol, y3 -»y3sol }
{yl 5-1, y2 5 E, y3 %4}
2

sysl =Dot [U x] =y /. sol

9x2 15x3

+

3
. S —4x3} {71, 5 4}

x3sol =y3sol /U[[N]]1[[N]]

{2x1—x2+x3,

x2sol = (y2sol -U[[2]11[[3]1]*x3sol) /U[[n-111[[n-11]

xlsol = (ylsol -U[[111[[3]1] *x3sol -U[[1]]1[[2]]*x2s0l) /U[[n-2]]1[[n-2]]
-1

2

1

Sol ve[Dot [a, X] =b, X]

{({x1-1, x2-2, x3>-1}}



