
Quit@D;

H* FATTORIZZAZIONE LU DI UNA MATRICE *L

Clear@aD; n = 4;
a = 881, -3, 4, 5<, 82, 3, 4, -1<, 85, -5, 2, 3<, 8-1, -2, 7, 6<<;
MatrixForm@aD
1 -3 4 5

2 3 4 -1

5 -5 2 3

-1 -2 7 6

a1 = a;
Do@m@jD@1D = a1@@jDD@@1DD �a1@@1DD@@1DD; Print@m@jD@1DD, 8j, 2, n<D

2

5

-1

a2 = 8a1@@1DD, a1@@2DD - m@2D@1D *a1@@1DD,
a1@@3DD - m@3D@1D *a1@@1DD, a1@@4DD - m@4D@1D *a1@@1DD<;

MatrixForm@
a2D
1 -3 4 5

0 9 -4 -11

0 10 -18 -22

0 -5 11 11

Do@m@jD@2D = a2@@jDD@@2DD �a2@@2DD@@2DD; Print@m@jD@2DD, 8j, 3, n<D;

10

9

-
5
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a3 = 8a2@@1DD, a2@@2DD, a2@@3DD - m@3D@2D *a2@@2DD, a2@@4DD - m@4D@2D *a2@@2DD<;
MatrixForm@a3D
1 -3 4 5

0 9 -4 -11

0 0 -
122

9
-
88

9

0 0 79

9

44

9

Do@m@jD@3D = a3@@jDD@@3DD �a3@@3DD@@3DD; Print@m@jD@3DD, 8j, 4, n<D

-
79

122



a4 = 8a3@@1DD, a3@@2DD, a3@@3DD, a3@@4DD - m@4D@3D *a3@@3DD<;
MatrixForm@a2D
MatrixForm@a3D
MatrixForm@a4D
U = a4;

1 -3 4 5

0 9 -4 -11

0 10 -18 -22

0 -5 11 11

1 -3 4 5

0 9 -4 -11

0 0 -
122

9
-
88

9

0 0 79

9

44

9

1 -3 4 5

0 9 -4 -11

0 0 -
122

9
-
88

9

0 0 0 -
88

61

Do@ll@iD@jD = 0, 8i, 1, n<, 8j, 1, n<D;
Do@ll@iD@iD = 1, 8i, 1, n<D;
Do@ll@iD@jD = m@iD@jD, 8i, 2, n<, 8j, 1, i - 1<D;
L = Table@ll@iD@jD, 8i, 1, n<, 8j, 1, n<D;
MatrixForm@LD
1 0 0 0

2 1 0 0

5 10

9
1 0

-1 -
5

9
-

79

122
1

LU = Dot@L, UD;
MatrixForm@LUD
MatrixForm@aD
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

H* FATTORIZZAZIONE CON SCAMBIO *L

Clear@a, a1, a2, a3, a4D
n = 4;
a = 881, -3, 4, 5<, 82, -6, 4, -1<, 85, -5, 2, 3<, 8-1, -2, 7, 6<<;
MatrixForm@aD
1 -3 4 5

2 -6 4 -1

5 -5 2 3

-1 -2 7 6
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a1 = a;
Do@m@jD@1D = a1@@jDD@@1DD �a1@@1DD@@1DD, 8j, 2, n<D;
a2 = 8a1@@1DD, a1@@2DD - m@2D@1D *a1@@1DD,

a1@@3DD - m@3D@1D *a1@@1DD, a1@@4DD - m@4D@1D *a1@@1DD<;
MatrixForm@
a2D
1 -3 4 5

0 0 -4 -11

0 10 -18 -22

0 -5 11 11

P = 881, 0, 0, 0<, 80, 0, 1, 0<, 80, 1, 0, 0<, 80, 0, 0, 1<<;
MatrixForm@PD
1 0 0 0

0 0 1 0

0 1 0 0

0 0 0 1

a1 = Dot@P, aD;
MatrixForm@a1D

1 -3 4 5

5 -5 2 3

2 -6 4 -1

-1 -2 7 6

Do@m@jD@1D = a1@@jDD@@1DD �a1@@1DD@@1DD, 8j, 2, n<D

a2 = 8a1@@1DD, a1@@2DD - m@2D@1D *a1@@1DD,
a1@@3DD - m@3D@1D *a1@@1DD, a1@@4DD - m@4D@1D *a1@@1DD<;

Do@m@jD@2D = a2@@jDD@@2DD �a2@@2DD@@2DD, 8j, 3, n<D;
a3 = 8a2@@1DD, a2@@2DD, a2@@3DD - m@3D@2D *a2@@2DD, a2@@4DD - m@4D@2D *a2@@2DD<;
Do@m@jD@3D = a3@@jDD@@3DD �a3@@3DD@@3DD, 8j, 4, n<D
a4 = 8a3@@1DD, a3@@2DD, a3@@3DD, a3@@4DD - m@4D@3D *a3@@3DD<;
MatrixForm@a2D
MatrixForm@a3D
MatrixForm@a4D
U = a4;

1 -3 4 5

0 10 -18 -22

0 0 -4 -11

0 -5 11 11

1 -3 4 5

0 10 -18 -22

0 0 -4 -11

0 0 2 0

1 -3 4 5

0 10 -18 -22

0 0 -4 -11

0 0 0 -
11

2

Do@ll@iD@jD = 0, 8i, 1, n<, 8j, 1, n<D;
Do@ll@iD@iD = 1, 8i, 1, n<D;
Do@ll@iD@jD = m@iD@jD, 8i, 2, n<, 8j, 1, i - 1<D;
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L = Table@ll@iD@jD, 8i, 1, n<, 8j, 1, n<D;
MatrixForm@LD
1 0 0 0

5 1 0 0

2 0 1 0

-1 -
1

2
-
1

2
1

LU = Dot@L, UD;
MatrixForm@LUD
1 -3 4 5

5 -5 2 3

2 -6 4 -1

-1 -2 7 6

MatrixForm@Dot@P, aDD

1 -3 4 5

5 -5 2 3

2 -6 4 -1

-1 -2 7 6

MatrixForm@aD

1 -3 4 5

2 -6 4 -1

5 -5 2 3

-1 -2 7 6

H* ESERCIZIO 6.5.2 *L

Clear@a, a1, a2, a3, a4D
n = 3;
a = 881, 2, -1<, 82, 4, 0<, 80, 1, -1<<;
a = a;
MatrixForm@aD
1 2 -1

2 4 0

0 1 -1

P = 881, 0, 0<, 80, 0, 1<, 80, 1, 0<<;
MatrixForm@PD
1 0 0

0 0 1

0 1 0

a1 = Dot@P, aD;
MatrixForm@a1D
1 2 -1

0 1 -1

2 4 0

m@3D@1D = a1@@3DD@@1DD �a1@@1DD@@1DD

2
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a2 = 8a1@@1DD, a1@@2DD, a1@@3DD - m@3D@1D *a1@@1DD<;
MatrixForm@a2D
U = a2;

1 2 -1

0 1 -1

0 0 2

Do@ll@iD@jD = 0, 8i, 1, n<, 8j, 1, n<D;
Do@ll@iD@iD = 1, 8i, 1, n<D;
Do@ll@iD@jD = m@iD@jD, 8i, 3, n<, 8j, 1, i - 1<D;
L = Table@ll@iD@jD, 8i, 1, n<, 8j, 1, n<D;
MatrixForm@LD
1 0 0

0 1 0

2 0 1

LU = Dot@L, UD;
MatrixForm@LUD
MatrixForm@a1D
1 2 -1

0 1 -1

2 4 0

1 2 -1

0 1 -1

2 4 0

H* ESERCIZIO 6.5.4 *L

Clear@a, a1, a2, a3, a4D;
n = 3;
a = 882, -1, 1<, 83, 3, 9<, 83, 3, 5<<;
MatrixForm@aD
2 -1 1

3 3 9

3 3 5

a1 = a;
Do@m@jD@1D = a1@@jDD@@1DD �a1@@1DD@@1DD, 8j, 2, n<D;
a2 = 8a1@@1DD, a1@@2DD - m@2D@1D *a1@@1DD, a1@@3DD - m@3D@1D *a1@@1DD<;
Do@m@jD@2D = a2@@jDD@@2DD �a2@@2DD@@2DD, 8j, 3, n<D;
a3 = 8a2@@1DD, a2@@2DD, a2@@3DD - m@3D@2D *a2@@2DD<;
MatrixForm@a2D
MatrixForm@a3D
U = a3;

2 -1 1

0 9

2

15

2

0 9

2

7

2

2 -1 1

0 9

2

15

2

0 0 -4

Do@ll@iD@jD = 0, 8i, 1, n<, 8j, 1, n<D;
Do@ll@iD@iD = 1, 8i, 1, n<D;
Do@ll@iD@jD = m@iD@jD, 8i, 2, n<, 8j, 1, i - 1<D;
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L = Table@ll@iD@jD, 8i, 1, n<, 8j, 1, n<D;
MatrixForm@LD
1 0 0
3

2
1 0

3

2
1 1

LU = Dot@L, UD;
MatrixForm@LUD
MatrixForm@aD
2 -1 1

3 3 9

3 3 5

2 -1 1

3 3 9

3 3 5

b = 8-1, 0, 4<;
x = 8x1, x2, x3<;
y = 8y1, y2, y3<;
sys = Dot@L, yD � b
Thread@sysD

:y1,
3 y1

2
+ y2,

3 y1

2
+ y2 + y3> � 8-1, 0, 4<

:y1 � -1,
3 y1

2
+ y2 � 0,

3 y1

2
+ y2 + y3 � 4>

y1sol = b@@1DD �L@@1DD@@1DD
y2sol = Hb@@2DD - L@@2DD@@1DD *y1solL �L@@2DD@@2DD
y3sol = Hb@@3DD - L@@3DD@@1DD *y1sol - L@@3DD@@2DD *y2solL �L@@3DD@@3DD
-1

3

2

4

sol = 8y1 ® y1sol, y2 ® y2sol, y3 ® y3sol<

:y1 ® -1, y2 ®
3

2
, y3 ® 4>

sys1 = Dot@U, xD � y �. sol

:2 x1 - x2 + x3,
9 x2

2
+
15 x3

2
, -4 x3> � :-1,

3

2
, 4>

x3sol = y3sol�U@@nDD@@nDD
x2sol = Hy2sol - U@@2DD@@3DD *x3solL �U@@n - 1DD@@n - 1DD
x1sol = Hy1sol - U@@1DD@@3DD *x3sol - U@@1DD@@2DD *x2solL �U@@n - 2DD@@n - 2DD
-1

2

1

Solve@Dot@a, xD � b, xD

88x1 ® 1, x2 ® 2, x3 ® -1<<
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