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Ressolucio Exercicis Basics Matrius

[> restart;

> with(linalg):

|[Warning, the protected names norm and trace have been redefined and unprotected

Exercici:

1 2
Sigui la matriu 4 := . Determineu els valors de x, y que satisfan 4~ +xA+1y=N, on1iN son la

-2 3

matriu identitat i la matriu nul.la d'ordre 2.

> A:=matrix(2,2,[2,1,-2,3]);
Id:=Matrix (2,2,shape=identity) ;
N:=matrix(2,2,0);

2 1
A=

2 3]

1 0]
Id =

0 1

0 0]
N:=

0 0

> evalm (A&*A+x*A+y*Matrix (2,2, shape=identity)) ;
2+2x+y 5+x

-10-2x 7T+3x+y

> solve ({2+2*x+y=0, 5+x=0,-10-2%*x=0, 7+3*x+y=0},{x,y});
{x=-5y=8}
>

Exercici:

Si A ¢és una matriu quadrada d'ordre 2 no nul.la i x €s un nombre real, determineu aquests elements per tal que e
compleixi:

> A:=matrix(2,2,[[all,al2], [a21,a22]]);
all al2
A=
a2l a2?
> Ml:=matrix(2,2,[[1,2]1,[3,x]]1);
M2:=matrix(2,2,[[2,4],[6,81]);
1 2
Ml =
3 x
2 4
M2 =

6 8

> evalm (M1&*A-M2&*A) ;
-all -2 a2l -al2-2a22
-3all+xa2l-8a2l -3al2+xa22-8a22
> solve({-all-2*a21=0,-al2-2*%a22=0,-3*all+x*a21-8*a21=0,-3*al2+x*a22-8*a
2=0},{all,al2,a21,a22,x});
{al12=0,al11=0,a22=0,a21 =0,x=x},{x=2,al2=-2a22,all =-2 a2l, a2l = a2l,a22 = a22}

[Comprovaci()
(> A:=matrix(2,2,[-2*a2l1,-2*%a22,a2l1,a22]);




{ 2a2l 2 a22:|
A=

a2l a2?
[> x:=2:

> evalm(M1l&*a) ;
© o 0
-4 a2l -4 a22

> evalm(M2&*3) ;
o 0
-4a2l -4.q22

Exercici:

Donades les matrius

efectueu les operacions segiients, si s\on possibles:

A+B, A-B, 2A-3B, AB"T,A’TB, AB, BA

> A:=matrix(2,3,[[2,1,2],[3,1,2]]1);
B:=matrix(2,3,[[0,2,-1],[2,2,0]]1);

> evalm(A+B) ;

> I2:=Matrix(2,2,shape=identity) ;
I3:=Matrix (3,3,shape=identity) ;

> evalm(A-B) ;
(2 1 3]
1 -1 2
> evalm(2*A-3*B) ;
[ 4 -4 7]
0 -4 4
> evalm(A&*transpose (B)) ;
0
0
> evalm(transpose (A) &*B) ;
6 10 -2
2 4 -1
4 8 -2
> evalm(A&*B) ;
Error, (in linalg:-multiply) non matching dimensions for vector/matrix
[product
> evalm(B&*A) ;
Error, (in linalg:-multiply) non matching dimensions for vector/matrix
[product
b
Exercici:
. 3 2
Calculeu la matriu 4~ -3 4" -54 + 2/ en els casos:
0 0 0
1 0
4= 4= 0 0
-2 -1
-2 -1 0




> A:=matrix(2,2,[[1,0],[-2,-11]);

A:

> evalm (A”3-3*A*2-5*A+2*12) ;

0
A= 1

-2

> evalm (A”3-3*A*2-5*A+2*13) ;

Exercici:

Comproveu que les matrius del tipus

(> M:=matrix(2,2,[[al,bl], [bl,al]]);

> A:=matrix(3,3,[[0,0,0],[1,0,0],[-2,-1,0]]);

0 0
0 0
-1 0

0

0

2

commuten per al producte.

Ex

al
M=
bl
> A:=matrix(2,2,[a2,b2,b2,a2]);
a?
A=
b2

> evalm (M&*A-A&*M) ;

ercici:

bl

al

b2

a?

Determineu totes les matrius de d'ordre 2 tals que el seu quadrat €s la matriu identitat d'ordre 2.

=l

> A:=matrix (2,2, [all,al2,a21,a22]);
I2:=Matrix(2,2,shape=identity) ;

> evalm(A*2-I2);

all’+al2a2l-1

a2l all +a22 a2l

al?

a2?

all al2+al2 a22

al2 a2l +a22%-1

> solve({all*2+al2*a21-1=0,all*al2+al2*a22=0,a2l*all+a22*a21=0,al2*a2l+a

2~2-1=0}, {all,al2,a2l,a22}) ;

{a22=1,a12=0,all1=1,a21 =0},{a22=-1,a12=0,a21=0,all =-1},
a22=-1,all=1,a21=0,al2=al2},{a22=1,a21=0,al2=al2,all =-1},

1+a22?

a.

al2 =

ya22=a22,all =-a22,a2l = a2l




> Al:=matrix(2,2,[1,0,0,1]);
A2:=matrix(2,2,[-1,0,0,-1]);
A3:=matrix(2,2,[1,0,a,-1]);
A4:=matrix(2,2,[-1,0,a,1]);
A5:=matrix(2,2,[-a,b, (1-a*2) /b,a]);

1 0
Al =
0 1

-1 0
A2 =
{ 0 _1}

M .
A=
3 4
> B:=matrix(2,2,[a,b,c,d]);
» g
B:=
c d
> evalm(A&*B-B&*A) ;
2¢-3b 3b+2d-2a
3a+3c-3d 3b-2c¢

-a b
A5 =
l—az
a
b

[comprovacié

> [evalm(Al”*2) ,evalm(Al*2) ,evalm(Al”3) ,evalm(Al*4) ,evalm(A1l”5)];

[P P P P P}

Exercici:

Dues matrius es diuen que commuten amb el producte si es compleix AB=BA. Trobeu totes les matrius de
1 2
d'ordre 2 que conmuten amb el producte amb la matriud =

3 4

(> A:=matrix(2,2,[1,2,3,4]);

> M:=matrix (2,2, [-c+d,2/3*c,c,d]);

-c+d gc
M= 3
c d
[comprovacié
> evalm (A&*M) ;
ct+d 2 c+2d
3

c+3d 2¢+4d

> evalm(M&*A) ;

c+d —c+2d

c+3d 2¢+4d

Exercici:

Calcular mitjangant el metode de Gauss el rang de les segiients matrius:

|

> solve ({2*c-3*b=0,-3*b+2*d-2*a=0,3*a+3*c-3*d=0,3*b-2*c=0},{a,b,c,d});
a=-2b+de=3pb=bd=a
2 2




3 2 1

1 -1 2
1 2 5
1 1 1 2 4 0 7 1 -3 -6
0 1 1 1 3 1 8 -6 -2 -8

2 -1 -1
> M:=matrix(3,3,[-1,0,1,3,2,1,1,-1,2]);
-1 0 1
M:=| 3 2 1
1 -1 2
> gausselim (M) ;
-1 0 1
0 2 4
0 0 5
> rank (M) ;
3

> M:=matrix(3,3,[1,1,1,0,1,1,3,0,-6]);

1 1 1
M=o 1 1
3 0 -6
7> gausselim (M) ;
1 1 1
0 1 1
0 0 -6
7> rank (M) ;
3

(> M:=matrix(3,4,[2,4,0,7,1,3,1,8,1,0,-2,-9]);

>

Exercici:

2 4 0
M= 3 1
1 0 -2
7> gausselim (M) ;
2 4 0
0 1 1
0 0 0
7> rank (M) ;
i 3
7> M:=matrix(5,3,[1,2,5,1,-3,-6,-6,-2,-8,0,5,
1 2
1 -3
M=l 2
0 5
2 -1
7> gausselim (M) ;
1 2 5

0 0 0
0 0 0
i 0 0 0
7> rank (M) ;
2

11,2,-1,-11);
5

-6
-8
11

-1

10




Determinar els valors d'a pels quals rang(A) €s diferent de 3, on:

1 a 1
a+1 1 -a
2 1 -1
=l
> A:=matrix(3,3,[1,a,1l,a+1,1,-a,2,1,-1]);
1 a 1
4= g+1 1 -a
2 1 -1
> det(A);
2+3a-a°
> solve(det(a) ,a);
1,2
> addcol(A,3,1,1);
2 a 1
1 1 -a
1 1 -1
> addrow(%,1,2,-1/2);
[ 2 a 1]
0 _la+1 —l—a
2 2
| 1 1 -1
> addrow(%,1,3,-1/2);
[ 2 a 1]
0 -=a+l —l—a
2
0 -=a+l 3
L 2 .
(> addrow (%,2,3,-1) ;

11

> a:=1:

> a:=2:

> addrow(%,2,3,2/5);

Exercici:

Calcular les inverses de les matrius:

matrix([[2, a, 1], [O,

-l+a

-1/2-a],

2 a
0 _£a+l
0 0
-1/2*%a+1,
2 1
o 1L
2
0 0

2
0
L 0
[ 2
0
L 0
1 3
3
2 -1
-1
3 2

1

-3
2

0

[o,

0,

-1+all);

matrix([[2, a, 1], [0, -1/2*a+l, -1/2-a], [0, O, -1+a]l);

12




> A:=matrix(2,2,[-2,3,1,-1]);
‘A**’-1"=inverse (A) ;

A= !
1

> A:=matrix(3,3,[1,3,1,2,-1,2,3,2,-3]);
"A*~"-1"=inverse (A) ;

1 3
4= 2 -1
3 2
1ou
42 42
4t=] 2 1
7 7
1 1
| 6 6

> A:=matrix(3,3,[1,2,-3,0,1,2,0,0,1]);
‘AT~ -1"=inverse (A) ;

12
4= 0 1
0 o0
1 =2
a'=| o 1
0 0

Exercici:

Troba, pels valors de k que sigui possible, la matriu inversa de:

13

1 2 4
1 3 9
=l
> A:=matrix(3,3,[1,k,k,1,2,4,1,3,9]);
1 k k
4=\ 2 4
1 3 9
> det(a);
6-4k
> solve ({6-4*k=0},k);
{3
2
> swaprow(A,1,3);
1 3 9
1 2 4
1 k k
> addrow(%,1,2,-1);
1 3 9
0 -1 -5
1 k k
> addrow(%,1,3,-1);
1 3 9
0 -1 -5
0 3+k 9+k
> addrow(%,2,3,-3);
1 3 9
0 -1 -5
0 k 6+k

(> addrow(%,2,3,k) ;

14




> solve (6-4*k=0,k) ;

3
2
[> k:=3/2:
> A:=matrix(3,3,[1,k,k,1,2,4,1,3,9]);
1 238
2 2
A=
1 2 4
1 3 9
> rank (A) ;
2
e
Exercici:
Calculeu els determinants de les segiients matrius:
2 1 3 -1
1 1 1
cos(a) -sin(a) 3 1 2 1
X y z
sin(a) cos(a) 1 2 3 1
. ¥ 2 42

> M:=matrix (2,2, [cos (alpha) ,-sin(alpha),hsin(alpha) , cos(alpha)]);

simplify (det(M)) ;
" ::{ cos(a) -sin(a)}
sin(a) cos(a)
1
(> M:=matrix(3,3,[1,1,1,x,y,2,x"2,y*2,2"2]);

15

simplify (det(M)) ;

1 1 1
M=\ 2 y z
4 y2 22

yzz—zy2—222+2y2+4z—4y

> M:=matrix(4,4,[2,1,3,-1,3,1,2,1,1,2,3,1,1,-1,1,-1]1);
simplify (det(M)) ;

2 1 3 -1
3 1 2 1
M=
1 2 3 1
1 -1 1 -1
15

Exercici:

Calcula els determinants segiients, desenvolupant per la columna o fila mes adecuada:

3 -2 0 2 1 -6 3 -1 5
-3 9 5 3 -1 7 0 2 0
6 5 0 0 0 4 1 1 -1

> M:=matrix(3,3,[3,-2,0,-3,9,5,6,5,0]);
simplify (det(M)) ;

3 -2 0
M:=| 3 9 5
6 5 0

-135

> M:=matrix(3,3,[2,1,-6,3,-1,7,0,0,4]);
simplify (det(M)) ;

16




simplify (det(M)) ;

Exercici:

Calculeu la inversa de la matriu |:

>

>

> A:=matrix(2,2,[2,3,1,-1]);

inverse (3) ;

det (A) ;
det (inverse (4)) ;

gl

gl

1 -6

-1 7

0 4
-20

> M:=matrix(3,3,[3,-1,5,0,2,0,1,1,-11);

-1 5

2 0

1 -1
-16

3
:| , i comproveu que det(A)= 1/det(A).

-1

17

Exercici:

Calculeu el rang de les matrius llistades a sota.

=l
=l
> A:=matrix(3,3,[1,2,1,-1,0,1,3,2,2]);
1 2 1
4= 0 1
3 2 2
> addrow(A,1,2,1);
1 2 1
0 2 2
3 2 2
> addrow(%,1,3,-3);
1 2 1
0 2 2
0 -4 -1
> addrow(%,2,3,2);
1 2 1
0 2 2
0 0 3
> rank (A) ;
3
e
=
(> A:=matrix(4,4,([2,1,3,-1,3,-1,2,0,1,3,4,-2,4,-3,1,1]);

18




2 1 3 -1 [2 1 3 -1
3 -1 2 0 0 -5 -5 3
A=
1 3 4 -2 0 5 5 -3
4 -3 1 1 | 0 -5 -5 3]
> mulrow(A,2,2); > addrow(%,2,3,1);
2 1 3 -1 [2 1 3 -1
6 -2 4 0 0 -5 -5 3
1 3 4 -2 0 0 0 0
4 -3 1 1 L O -5 -5 ]
> addrow(%,1,2,-3); > addrow(%,2,4,-1);
[2 1 3 -1] [2 1 3 -1
0 -5 -5 3 0 -5 -5 3
1 3 4 -2 0 0 0 0
| 4 -3 1 1] L O 0 0 0]
> mulrow(%,3,2); > rank (A) ;
[2 1 3 -1 2
0 -5 -5 3 > gausselim(Aa) ;
2 6 8 -4 2 ! 8 1
0 -5 -5 3
| 4 -3 1 1]
- 0 0 0 0
> addrow(%,1,3,-1);
[2 1 3 4 0 0 0 0
0 -5 -5 3 i [>
0 5 5 -3 -_Ji
4 3 1 1 > A:=matrix(4,6,[2,1,1,1,1,1,1,3,1,1,2,1,1,1,4,1,3,1,1,1,1,5,4,11);
L - - 2 1 1 1 1 1

(> addrow (%,1,4,-2); 1 3 1 1 2 1

1 1 4 1 3 1

(> swaprow (A,4,1) ;
19




addrow(%,1,2,-1) ;

addrow(%,1,3,-1);

addrow(%,1,4,-2);

mulrow(%,4,2);

addrow(%,2,4,1) ;

-4

-4

-4

-18

21

[
L

mulrow(%,4,3);

addrow(%,3,4,2) ;

rank (A) ;

-4

A:=matrix(4,3,[1,1,1,1,-1,1,1,1,-1,3,1,11);

gausselim(A) ;

rank (A) ;

1
-1

1

4 1
2 0
-1 0

-16 -2

4 1]
2 0
-1 0

-48 -6
4 1
-2 0
-1 0

-50 -6

1

1

1

22




L ’ 1 1 0

> 4:=| 2 -1 0
:J’ 1 1 1
> A:=matrix(3,5,[1,1,2,-1,0,0,-1,1,1,1,1,0,0,2,-1]); - N
1 1 2 -1 0 > gausselim(a) ; 1 1 i
A= 0 -1 1 1 1 ) 3 O
1 0 0 2 -1 . ) 1
> gausselim(A) ; :> .
1 1 2 -1 0 rank (3) ; ,
0 -1 1 1 1 [
>
0 0 -3 2 -2 __’J
> rank () ; > A:=matrix(3,4,[2,1,3,4,-1,0,1,2,-6,-2,-4,-4]);
: 2 1 3 4
> 4= 1 0 1 2

L1
‘
.
D
.
N

-4 4

> A:=-matrix(4,4,[1,-1,-2,1,0,1,0,0,-2,0,4,-1,-1,2,2,0]);

1 -1 -2 1 > gausselim(A) ;

> rank (A) ;

> gausselim(a) ; ] )
1 -1 -2 1 [>
0 1 0 0 _—]
0 0 0 1 > A:=matrix(4,4,[1,0,3,5,-1,0,-3,-5,3,1,5,9,2,2,1,1]);

1 0 3 5

[ -1 0 -3 -5
> rank (A) ;

3 3 1 5 9

> ;

[N}
=
-

_J (> gausselim(a) ;
(> A:=matrix(3,3,[1,1,0,2,-1,0,1,1,1]);

23




> rank (3) ;

[) unassign('a');

> A:=matrix(3,3,[a,1,1,1,a,1,1,1,a]);
a 1 1

4= 1 a 1
1 1 a

> det(A);
a-3a+2

> factor (det(a));
(@+2) (-1

> swaprow(A,1,3);

1 1 a
1 a 1
a 1 1
7> addrow (%,1,2,-1) ;
1 1 a
0 a-1 -at+l
a 1 1

(> addrow(%,1,3,-a);

25

>
E

[> unassign('a');

> A:=matrix(3,3,[a,1,-1],1],-a,1,1,1,a]

a

A= 1

1

> swaprow(A,1,3);

1 1 a
0 a-1 a+l
0 a+1 1-a2
> addrow(%,2,3,1);
1 1 a
0 a-1 a+l
0 0 -at2-a
> solve(-a+2-a*2=0,a);
2,1
> a:=1:
matrix([[1, 1, a], [0, -14a, -a+l], [0, O, -a+2-a”2]]):;
1 1 1
0 0 0
0 0 0
> a:=-2:
matrix([[1, 1, a], [0, -1+a, -a+l], [0, O, -a+2-a*2]]);
1 1 -2
0 -3 3
0 0 0

)i

1 -1
-a 1
1 a
1 a
-a 1
1 -1

26




addrow(%,1,2,-1);

addrow (%,1,3,-a);

addrow(%,2,3,-1);

swaprow (%,2,3) ;

addrow (%,2,3, (1+a)/2) ;

1 1 a

0 —a-1 a+l

a 1 -1

1 1 a

0 —a-1 a+l

0 -a+1 -a?-1

1 1 a ]

0 ~a-1 a+l

0 2 a-2-a°

1 1 a ]

0 2 a-2-a*

0 -a-1 a+l |

a

a-2-a°

0 0 [la+1] (a—Z—az)-a+1

simplify (%),

mulrow(%,3,2);

2 2

1 1 a
0 2 a-2-a2
0 0 -2g4-2d°

27

> solve(-3*a-a”“3,a);

0,14/3,-14/3

> a:=0:
matrix([[1, 1, a], [0, 2, -2+a-a”~2], [0, O,
1 1 0
0 2 -2
0 0 0

Exercici:
Troba, si €s possible, les matrius inverses de les matrius llistades a sota.

> A:=matrix(3,3,[1,0,0,-1,1,0,1,1,1]);
1

> I3:=Matrix(3,3,shape=identity) ;

(> AI3:=concat(A,I3);

o
o

4=\ 1 1 0

1 1 1

-3*a-a”*3]]);

28




[>

|
l

Al3:

addrow(%,1,2,1) ;

addrow (%,1,3,-1);

addrow(%,2,3,-1);

inverse () ;

1

> A:=matrix(3,3,[1,2,3,-1,0,1,0,1,2]);

-2

29

|
L

AI3:=concat(A,I3);

addrow(%,1,2,1);

mulrow(%,3,-2);

addrow (%,2,3,1) ;

det(a) ;

A:=matrix(4,4,[1,2,-1,1,-1,1,2,1,1,0,3,1,-1,2,1,4]);

Id:=Matrix (4,4 ,shape=identity) ;

30




AId:=concat(A,Id);

Ald =

addrow(%,1,2,1);

addrow(%,1,3,-1);

addrow (%,1,4,1);

mulrow(%,3,3);

Id:

31

0 4 0 5
7> mulrow(%,4,-3);
1 2 -1 1
0 3 1 2
0 -6 12 0
| 0 36 0 45
7> addrow (%,2,3,2) ;
1 2 -1 1
0 3 1 2
0 0 14 4
| 0 36 0 45
7> addrow(%,2,4,4) ;
1 2 -1 1
0 3 1 2
0 0 14 4
| 0 48 4 53

> addrow(%,3,4,-4/14) ;

1 2 -1 1
0 3 1 2
0 0 14 4
0 48 0 363
7

(> mulrow(%,2,1/3);

-1

13

32




> addrow(%,2,1,-2);

1

> mulrow(%,3,1/14);
1

> addrow(%,3,1,5/3);

1

W=

14

W=

14

[N

w N

~iN

wIN ~N |-

~IiN

~|© W

[N

~|© W

Wl

Wl

-1
14

w |

W~

W=

~N |-

~|do

Wl

~e

33

(> addrow (%,4,2,-4/7) ;

> addrow(%,3,2,-1/3);

> mulrow(%,4,-7/57);

> addrow(%,4,1,-

1/7);

1

1

1

~N| ~N|-

~ N

NS N

NTENY

NTES

~inN

-1
14
-3
19

-1
14
-3
19

~IiN

~N|-

~N N

~le

-8
19

-7
19

ENTENY

~ e

-8
19

13
38
-1
14

34




> addrow(%,4,3,-

> inverse () ;

>

17
38
-1
38
-3
19

~NiN

-7
19

10
19

17
38
-1
14
-3
19

17
38
-1
38
-3
19

13
38
-5
38

7
19

10
19

~le

-8
19

-7
19

10
19

-8
19

1]

19

-4
19

-2
19

13
38
-5
38

13
38
-5
38

WJ(> A:=matrix(4,4,[1,1,0,0,0,1,1,0,0,0,1,1,1,0,0,1]);

-1
19
-4
19

35

Id:=Matrix (4,4 ,shape=identity) ;
1 0 0 0

0 1 0 0
0 0 1 0

AId:=concat(A,Id);

Ald =

addrow(%,1,4,-1);

addrow(%,2,4,1) ;

addrow (%,3,4,-1) ;

36




1 1 0 0
0 1 1 0
0 0 1 1
0 0 0 0
> det(a);
0
>
=l
> A:=matrix(3,3,[2,4,3,0,1,1,2,2,-1]);
2
A=| 0
2
> I3:=Matrix(3,3,shape=identity) ;
1
13:=| o
0
> AI3:=concat(A,I3);
2 4 3
AI3:=| o 1 1
2 2 -1
> addrow(%,1,3,-1);
[ 2 4 3
0 1 1
L O -2 -4
> mulrow(%,2,2);
[ 2 4 3
0 2 2
L O -2 -4
(> addrow(%,2,3,1) ;

-1

37

> addrow(%,2,1,-2);

> addrow(%,3,2,1);

> mulrow(%,3,-1/2);

> addrow(%,3,1,1);

> mulrow(%,1,1/2);

(> mulrow(%,2,1/2);

N w N =

N =

Sw

-1

N =
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1 o0 o 3 5 1
4 2 4
0 1 0 2 2 L
2 2
o o 1 1 4 2
2 2
> inverse () ;
3 5 1
4 2

1 2 1

2 2

i, 1

L 2 2_

>

=l
> A:=matrix(4,4,[0,-1,0,1,0,2,-1,1,1,-2,1,1,-1,0,1,31);
0 -1 0 1
0 2 -1 1
A=
1 -2 1 1
-1 0 1 3

> Id:=Matrix(4,4,shape=identity);

Id =
0 0 1 0
0 0 0 1
> AId:=concat(A,Id);
0 -1 0 1 1 0 0 0
2 -1 1 0 1 0 0
Ald =
1 -2 1 1 0 0 1 0
-1 0 1 3 0 0 0 1
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addrow(%,2,3,1) ;

addrow (%,1,2,2);

addrow(%,3,4,1) ;

swaprow (%,1,3) ;

swaprow (%,2,3) ;

addrow(%,3,4,1);

0
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> mulrow(%,2,-1);

> mulrow(%,3,-1);

> mulrow(%,4,1/8);

> addrow(%,4,1,-2)

(> addrow (%,4,2,1) ;

i

1

E

N

Bl

|+

Blw

|-

|

[ 1 0
0 1
0 0
0 0
:> addrow(%,4,3,3);
| 1 0
0 1
0 0
0 0

> inverse (A) ;

Exercici:

Donades les matrius
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o 1 O
2 2 4 4
o 2 1 1 1
4 4 8 8
3 2 1 0 0
1 T 1 1
4 4 8 8|
o 1 L
2 2 4 4
o 3 11 1
4 4 8 8
o 3 1 3 3
4 8 8
1 1 i1 1
4 4 8 8|
18 ]
2 4 4
11 1
4 8 8
103 3
2 8 8
i1 1
4 8 8]
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1 0 0
0 1 0
0 0 1
0 0 0

0

1

1
0
0
0

o o o

0

0
0

1
0
0

0
0

1
0

0

0 0
1 0
0 1
0 0

calcula: la inversa de la matriu I-A, la inversa de la matriu [+A, (I+A)(I-A)"(-1).

o

0

1

0

> Id:=Matrix(4,4,shape=identity);
Id =
> A:=matrix(4,4,[0,1,0,0,0,0,1,0,0,0,0,1,0,0,0,0]1);
A=
> inverse (Id-3) ;
1
0
0
0
> inverse (Id+3) ;
1
0
0
0

(> evalm( (Id+A) &*inverse (Id-3)) ;
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Exercici:

Aplicant la definicio, calculeu el determinant de les matrius segiients:
1 2 3 2 1

1 2
1 1
5 3

=
=
o

0 2 4 3 -2

> M:=matrix(2,2,[1,2,5,3]1);
det (M) ;

> M:=matrix(3,3,[1,2,3,1,1,1,0,2,4]);
det (M) ;

> M:=matrix(3,3,[2,1,1,1,0,-3,3,-2,1]1);

det (M) ;
2 1 1
M:=| 1 0 -3
3 2 1
-24
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b

Exercici:

Calculeu els segiients determinants, transformant-los préviament en d'altres m\'es simples
1 2 1 2 1

2 3 -2 4 2 1 1 1
0 0 1 1 1

3 -2 1 2 1 2 1 1
1 1 0 0 0

3 2 3 4 1 1 2 1
0 0 1 1 2

-2 4 0 5 1 1 1 2

> M:=matrix(4,4,[2,3,-2,4,3,-2,1,2,3,2,3,4,-2,4,0,5]);
det (M) ;

-286

> M:=matrix(5,5,[1,2,1,2,1,0,0,1,1,1,1,1,0,0,0,0,0,1,1,2,1,2,2,1,1]);
det (M) ;

2

> M:=matrix(4,4,[a,1,1,1,1,a2,1,1,1,1,a2,1,1,1,1,2a]);
det (M) ;
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0 1 1 1
1 0 1 1
M:=
1 1 0 1
1 1 1 0
-3
b

Exercici:
1 2 b+c
Comproveu que:De: 1 b 2+¢
1 c 2+b

=

> M:=matrix(3,3,[1l,a,b+c,1,b,a+c,1l,c,a+b]);
1 0 b+c

M=\ b ¢
1 c b
> det (M) ;
0

Exercici basic sistemes 56:

Discutiu i resoleu els segiients sistemes d'equacions lineals:

Apartat (a)
x+y+z=6

46




2x-y=0
3y-2z=0
=l
> A:=matrix(3,3,[1,1,1,2,-1,0,0,3,-2]):
B:=matrix(3,1,[6,0,0]):
AB:=concat(A,B) ;
1 1
AB:=| 2 -1
0 3
> addrow(%,1,2,-2);
M1 1 1
0 -3 -2
L O 3 -2
> addrow(%,2,3,1);
M1 1 1
0 -3 -2
L O 0 -4
> z:=-12/(-4);
y:=-1/3%(-12+2%*z) ;
X:=6-y-2z;
z:=3
yi=2
x:=1
> [det(A) ,rank (A) ,rank (AB)];
[12, 3, 3]
> linsolve (A,B) ;
1
2
3
>

Apartat (b)
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2x+3y+z=4
X-2y+z=-2
8x+5y+5z=1

> A:=matrix(3,3,[2,3,1,1,-2,1,8,5,5]):
B:=matrix(3,1,[4,-2,1]):
AB:=concat (A,B) ;

2 3
AB=| 1 -2
8 5

> swaprow (AB,1,2);
> addrow(%,1,2,-2);
> addrow(%,1,3,-8);

0 21 -3

> addrow(%,2,3,-3);

|
|
o
|

> [det(A) ,rank(A) ,rank (AB)];

[0,2,3]

[> linsolve(A,B);
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Apartat (c)
x-2y+z-t=1
2x+y+3z=2
x+3y-z+4t=-1
=

> A:=matrix(3,4,[1,-2,1,-1,2,1,3,0,-1,3,-1,4]):
B:=matrix(3,1,[1,2,-1]):
AB:=concat (A,B) ;

> addrow (AB,1,2,-2);

1 -2 1 -1 1

0 5 1 2 0

-1 3 -1 4 -1
7> addrow (%,1,3,1);

(1 -2 1 -1 1]

> swaprow(%,2,3);

> addrow(%,2,3,-5);

1 -2 1 -1 1
0 1 0 3 0
0 0 1 -13 0
7> [rank (A) ,rank (AB) ] ;
[3.3]

() linsolve (A,B) ;
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>

Apartat (d)

B:=matrix(4,1,[1,0,2,4]):
AB:=concat (A,B) ;

> addrow (AB,1,2,-2);

(> addrow (%,1,3,-1);

AB:

xty+z=1
2x-2y-z=0
x+3y+5z=2
5x+3y+6z=4

> A:=matrix(4,3,[1,1,1,2,-2,-1,1,3,5,5,3,6]):

1 11

2 1 0

3 5 2

3 6 4
1 1 1
4 3 =2
3 5 2
3 6 4
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[1 1 1 1] 1 1 1
0 -4 -3 -2 0 -2 1
0 2 4 1 0 0 5
| 5 3 6 4] 0 0 0
> addrow(%,1,4,-5); > [rank (A) ,rank (AB)];
[1 1 1 1] [3. 3]
0 -4 -3 -2 > linsolve (A,B) ;
0 2 4 1 L
2
0 -2 1 -1
: : : L
> swaprow (%,2,4); 2
[1 1 1 1] 0
0 =2 14 r
e
0 2 4 1 Apartat (e)
| O -4 -3 -2 3x2y+2z=4
L 2x+y-3z=1
> addrow(%,2,3,1); x-3y+4z=2
[1 1 1 1]
=
0 -2 1 -1 [
> A:=matrix(3,3,[3,-2,2,2,1,-3,1,-3,4]):
0 0 5 0 B:=matrix(3,1,[4,1,2]):
AB:=concat (A,B) ;
| 0 -4 -3 -2] 3 -2
> addrow(%,2,4,-2); AB:=| 2 1
1 1 1 1 1 3
0 2 1 -1 r
> swaprow (AB,1,3);
0 0 5 0 1 -3
| 0 0 -5 0] 2 1 -3
{> addrow(%,3,4,1) ; 3 2
(> addrow (%,1,2,-2);
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M1 -3 4 2]
0 7 -11 -3
L 3 -2 2 4]
> addrow(%,1,3,-3);
(1 3 4 2] i
> addrow (2B,1,2,2);
0 7 -11 -3
L O 7 -10 -2
> addrow(%,2,3,-1);
(1 -3 4 2]
0 7 -11 -3 r
> addrow(%,1,3,-3);
L O 0 1 1]
> [det(A) ,rank (A) ,rank (AB)];
[-7,3,3]
> linsolve(A,B);
10 L
7 > addrow(%,1,4,1);
8
7
1
e
Apartat (f) > addrow(%,2,4,1);
X-2y+z+2¢t=2
2x+y+3z-t=0
3x-y-2z-1t=2
-1x+5y-12z-3¢=-1
(> mulrow(%,3,3);

> A:=matrix(4,4,[1,-2,1,2,-2,1,3,-1,3,-1,-2,-1,-1,5,-1,-3]):
B:=matrix(4,1,[2,0,2,-1]):
AB:=concat (A,B) ;
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addrow (%,2,3,5) ;

mulrow(%,3,1/2);

addrow(%,3,4,-1);

[det (A) ,rank (A) ,rank (AB) ] ;

linsolve(A,B);

-2 1
-3 5
15 15
0 5
2 1
3 5
0 10
o s
2 1
3 5
0 5
0 5
2 1
3 5
0 5
0o 0
[-50, 4, 4]
a7
25
2
5
23
25
1
L 5_

-3

-12
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I8

Apartat (g)

B:=matrix(3,1,[0,1,2]):
AB:=concat (A,B) ;

> addrow (AB,1,2,1);

> mulrow(%,3,3);

> addrow(%,2,3,-1);

[> linsolve (A,B) ;

>

Apartat (h)

> [det(A) ,rank (A) ,rank (AB)];

2x-y=1

2x+y+3z=0

z=2

> A:=matrix(3,3,[2,1,3,-2,-1,0,0,0,1]):

x+2y=1
2x-z=1
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AB:=concat (A,B) ;

> addrow (AB,1,2,-2);
addrow(%,1,3,-1);
addrow(%,1,4,-1);

> mulrow(%,3,-1);

AB:

x+y-z=0

x-y+2z=3

-1

-4

-4

-1

> A:=matrix(4,3,[1,2,0,2,0,-1,1,1,-1,1,-1,2]):
B:=matrix(4,1,[1,1,0,3]):

57

swaprow (%,2,3) ;

addrow (%,2,3,4) ;

addrow(%,2,4,3) ;

mulrow(%,3,1/3);
mulrow(%,4,1/5);
addrow(%,3,4,-1);
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7> [rank (A) ,rank (AB) ] ;
[3.3]

> linsolve(A,B);

>

Apartat (i)

x+y-z+2t=0
2x-y-z=1
3x-z+t=1
=

> A:-matrix(3,4,[1,1,-1,2,2,-1,-1,0,3,0,-1,1]):
B:=matrix(3,1,[0,1,1]):
AB:=concat(A,B) ;

> addrow (AB,1,2,-2);

1 1 -1 2
0 -3 1 -4
L3 0 -1 1
7> addrow(%,1,3,-3);
[1 1 -1 2
0 -3 1 -4
L O -3 2 -5

(> addrow(%,2,3,-1) ;
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1 1 -1
0 -3 1
0 0 1
> [rank (A) ,rank (AB)];
[33]
> linsolve(A,B) ;
- 1 .
3
! 12
g}
3 1
1
1
i
L 1
e
Apartat (j)
x+y+z=3
x+2y-4z=1
=
> A:=matrix(2,3,[1,1,1,1,2,-4]):

B:=matrix(2,1,[3,1]):
AB:=concat (A,B) ;

1 1
AB =
1 2
addrow (AB,1,2,-1) ;
1 1 1
0 1 -5
[rank (A) ,rank (AB) ] ;
[2.2]

linsolve (A,B) ;
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>

Apartat (k)

AB:=concat(A,B) ;

> addrow (2B,1,2,-1);

> addrow(%,1,3,-1);

> addrow(%,2,3,-2);

AB:

> A:=matrix(3,3,[1,2,-1,1,1,3,1,0,7]1):
B:=matrix(3,1,[1,0,-1]):

1
2+5 4
1
n
1
x+2y-z=1
x+y+3z=0
x+7z=-1
1 2 -1
1 1 3
1 0 7
2 -1 1
-1 4 -1
0 7 -1
2 -1 1
-1 4 -1
-2 8 -2
2 -1 1
-1 4 -1
0 0 0

Exercici basic sistemes 57:

Discutiu, segons el valor d'a, els segiients sistemes d'equacions i trobeu les solucions en cas d'existir.

Apartat (a)
x+y+azz=2+a2
a2x+y+z:3
x+a2y+z:4-a

[> unassign('a');

>A:=matrix (3,3, [a*2,1,1,1,2*2,1,1,1,a"2]):
B:=matrix(3,1,[3,4-a,2+a"2]):
AB:=concat (A,B) ;

a 1 1 3
AB=l g a2 4-a
1 1 a? 2+a?
7>det(A),' . ,
a -3a"+2

> solve (det () ,a);

1,-1,1,1,714/2, -14/2

>x:=linsolve (A,B) :
for i from 1 by 1 to 3 do
x[i,1] :=simplify(factor(x[i,1])):
end:
print(x);
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2a+3
(a+1) (2+a2)

a’-2a-1

(@a+1)(2+a)

al+a’+4a+5

(@+1)@+a? |

>a:=1:
linsolve (matrix (3,3, [a”*2,1,1,1,2"2,1,1,1,a”2]) ,matrix(3,1,[3,4-a,2+a
2]));
3-_ 4 - 1

>a:=-1:
linsolve (matrix (3,3, [2%2,1,1,1,a2*2,1,1,1,a”2]) ,matrix(3,1,[3,4-a,2+a
2]1));

[> unassign('a');

>print (AB) ;
a? 1 1 3
1 a? 1 4-q
1 1 a? 2+a?
> swapcol (AB, 3,1) ;
1 1 a’® 3
1 a? 1 4-a
a2 1 1 2+a2

L>addrow(%,1,2,—1);
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>addrow(%,1,3,-a*2);

>addrow(%,2,3,1) ;

>solve(2-a*4-a*2,a);

>a:=1:
matrix([[1, 1, a*2,
3-a-2*a”*21]);

>a:=-1:
matrix([[1, 1, a*2,
3-a-2*a”*2]1]1);

>

Apartat (b)

31,

31,

1 a? 3
a’-1 1-a? 1-a
1 1 2+a®
1 a? 3
a?-1 1-a? 1-a
1-a> 1-a* 24%+2
1 a? 3
a2-1 l-a2 1-a
0 2-a%-4* 3-a-2a°
1,1,74/2,-142
[0, a*2-1, 1-a*2, 1-a], [0, O,
1 1 1 3
0 0 0 0
0 0 0 0
[0, a*2-1, 1-a*2, 1-a], [0, O,
1 1 1 3
0 0 0 2
0 0 0 2

x-xa+y=0

y-ya+z=0

2-a*4-a*2,

2-a*4-a*2,
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L

x+z-za=0

[> unassign('a');

>A:=matrix(3,3,[1-a,1,0,0,1-2,1,1,0,1-a]):
B:=matrix(3,1,[0,0,0]):
AB:=concat(A,B) ;

1-a 1 0 0
4B:=| ¢ 1-a 1 0
1 0 1-a 0

>det(a);

> solve (det(A) ,a);

>x:=linsolve (A,B) :
for i from 1 by 1 to 3 do
x[i,1] :=simplify (factor(x[i,1])):

end:
print(x) ;
0
0
0
>a:=2:

linsolve (matrix(3,3,[1-a,1,0,0,1-a,1,1,0,1-a]) ,matrix(3,1,[0,0,0]1))

1

1

N

1

h

1

>unassign('a');
print (AB) ;

l-a 1 0 0
0 l-a 1 0
1 0 l-a 0
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> swapcol (AB,2,1) ;

>simplify (factor ((-1+a)”2*(1-a)+1));
-(-2+a) (az—a+

>solve(%,a);

>a:=2:

(-1+a)*2*(1-a)+1, 0]1);

1 0 -1
0 1 -1
0 0 0

I8

Apartat (c)

2x+2y+2za=-4

1 l-a 0
l-a 0 1
0 1 1-a
7> addrow(%,1,2,-1+a) ;
M1 l-a 0
0 (@a-1)(1-a) 1
L O 1 l-a
7> swapcol (%,2,3);
[1 0 l-a
0 1 (@-1)(1-a)
LO l-a 1
7>addrow(%,2,3,a—1);
1 0 l-a
0 1 (@a-1)(1-a)

0 0 (a-1)°@1-a)+1

1

1.1 11
2,=+=14/3,=-=1+/3
2+2 l\/_ 2 2 ’\/_

matrix([[1, O, 1-a, O], [0, 1, (-1l4+a)*(1l-a),
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| SLES

xa-2y+dz=a+2 > unassign('a') ;
x-y+2z=a print (AB) ;
[ a -2 4 a+2]
[> unassign('a'); 1 -1 2 a
>A:=matrix(3,3,[a,-2,4,1,-1,2,-2,2,2%a]): L -2 2 2a -4
B:=matrix (3,1, [a+2,a,-4]): -
AB:=concat (A,B) ; > swapcol (AB,1,2) ;
a -2 4 a+?2 [ -2 a 4 a+ 2]
AB:=| 1 1 2 a -1 1 2 a
-2 2 2a -4 L 2 -2 2a -4 |
>det(a); > swaprow (%,1,2) ;
24%+8 [ -1 1 2 a
> solve (det () ,a); -2 a 4 a+?2
L 22 L2 2 24 -4
>x:=linsolve(A,B): :> . s 12 -2
for i from 1 by 1 to 3 do addrow(%,1,2,-2);

x[i,1] :=simplify (factor(x[i,1])): -1 1 2 a
end: 0  2+a 0 2-a
print(x);

-1 2 -2 2a -4
a’+a+6 >addrow (%,1,3,2);
a2 Kl 1 2 a
2+a 0 2+a 0 2-a
] ar2 0 0 4+2a  2a-4
>ar=2: 7>a:=—2:
linsolve (matrix(3,3,[a,-2,4,1,-1,2,-2,2,2*%a]) ,matrix(3,1,[a+2,a,-4]) matrix([[-1, 1, 2, a], [0, -2+a, O, -a+2], [0, O, 4+2%a, 2%*a-4]]);
’ -1 1 2 -2
2+ 1
1 0 -4 0 4
i 0 0 0 -8
1 -
0 >a:=2:
L matrix([[-1, 1, 2, a], [0, -2+a, O, -a+2], [0, O, 4+2*a, 2*a-4]]);
>ar=-2:
linsolve (matrix(3,3,[a2,-2,4,1,-1,2,-2,2,2%a]) ,matrix (3,1, [a+2,a,-4])
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>

Apartat (d)
ax+3y+z=2
3x+tay+2z=3
—x+y—z:1
=

[> unassign('a');

>A:=matrix(3,3,[a,3,1,3,a,2,-1,1,-1]):
B:=matrix(3,1,[2,3,1]):
AB:=concat (A,B) ;

AB:=| 3 a 2 3

-1 1 -1 1
>det (A) ;
a-a’+6
> solve (det (a) ,a) ;
-3,2

>x:=linsolve (A,B):
for i from 1 by 1 to 3 do
x[i,1] :=simplify (factor(x[i,1])):

end:
print(x);
3a-14
(-2+a)(3+a)
-8+5a
(-2+a)(3+a)
_a-4
I 2+a ]
>a:=2:

| linsolve(matrix(3,3,[a,3,1,3,a,2,-1,1,-1]) ,matrix(3,1,[2,3,1]));
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L matrix(3,3,[a,3,1,3,a,2,-1,1,-1]) ,matrix(3,1,[2,3,1]):

>unassign('a');
print (AB) ;
[ a 3 1 2]
3 a 2 3
1 1 -1 1]
> swapcol (AB,1,3) ;
M1 3 a 2]
2 a 3 3
1 1 a1 1]
>addrow(%,1,2,-2);
1 3 a 2
0 6+a 2a+3 -1
-1 1 -1 1
>addrow (%,1,3,1) ;
M1 3 a 2]
0 6+a 2a+3 -1
L 0 4 a-1 3]
> swaprow (%,2,3) ;
M1 3 a 2]
0 4 a-1 3
L 0 6+a 2a+3 -1]
>addrow(%,2,3,-(-6+a) /4) ;
1 3 a 2
0 4 a-1 3
o 0 3l @24+ L3
2 4 2 4

(> simplify (%) ;
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1 3 a 2
0 4 a-1 3
0o o -Lge8.1,2 1.3,
4 2 4 2 4
>mulrow(%,3,4);
1 3 a 2
0 4 a-1 3
2
0 0 -a-a”+6 14-3a
>solve (-a*2-a+6,a) ;
-3,2

>a:=2:

matrix([[1, 3, a, 2], [0, 4, -1+a, 3], [0, O, -a*2-a+6, 14-3*a]l]l);

>a:=-3:

matrix([[1, 3, a, 2], [0, 4, -1+a, 3], [0, O, -a*2-a+6, 14-3*a]]);
1 3 -3 2
0 4 -4 3

0 0 0 23

>

Apartat (e)
2x+y-az=1

3x+2y+z=a

2x+ty+tz=-a

[> unassign('a');

>A:=matrix(3,3,[2,1,-a,3,2,1,2,1,1]):
B:=matrix(3,1,[1,a,-a]):
AB:=concat (A,B) ;
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>det (A) ;

>solve (det(A) ,a);

>x:=linsolve (A,B) :
for i from 1 by 1 to 3 do
x[i,1]:=simplify (factor(x[i,1])):
end:

print(x) ;
Ba+l
5a4-1
-1
>a:=-1:
linsolve (matrix(3,3,[2,1,-a,3,2,1,2,1,1]) ,matrix(3,1,[1,a,-a]));
3- 4
1
S5+
1
_h
1
>unassign('a');
print (AB) ;
[ 2 1 -a
3 2 1
L 2 1 1
> swapcol (AB,2,1) ;
M1 2 -a
2 3 1
L1 2 1

(>addrow(%,1,2,-2)7

-a |
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>addrow (%,1,3,-1);

>a:=-1:
matrix([[1, 2, -a, 1],

>

Apartat (f)

=

&>unassign('a‘);

AB:=concat (A,B) ;

>det (A) ;

>solve (det (a) ,a);

>x:=linsolve (A,B):

end:

[1 2 -a 1]
0 -1 2a+1 -2+a
L1 2 1 -a |
1 2 -a 1 ]
0 -1 2a+1 2+a
L O 0 a+1l -a-1]

[0, -1, 1+2*a, -2+a], [0, O, a+l, -a-1]]);
1 2 1 1

ax+y+2z=1
xtay+tz=a

x+2y+z=a

>A:=matrix(3,3,[a,1,2,1,a2,1,1,2,1]):
B:=matrix(3,1,[1,a,a]):

4a+a2+4

2,2

for i from 1 by 1 to 3 do
x[i,1] :=simplify (factor(x[i,1])):
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print(x);

>a:=-2:

>unassign('a');
print (AB) ;

> swapcol (AB,1,3) ;

> swaprow (%,1,3) ;

> swaprow (%,2,3) ;

(>addrow(%,1,2,—2):

linsolve (matrix(3,3,[a,1,2,1,2,1,1,2,1]) ,matrix(3,1,[1,a,a]));

s
4

0

I

74




0 -3 2+a 1-2a
1 a 1 a
7>addrow(%,1,3,—1);
1 2 1 a
0 -3 2+a 1-2a
0 2+a 0 0

>a:=2:
matrix([[1, 2, 1, a], [0, -3, -2+a, 1-2*a], [0, -2+a, 0, 0]1]);
1 2 1 2

0 -3 0 -3

0 0 0 0

>

Apartat (g)

ax+2z=1
x+ty+z+taz=2
2x-y+tdz=a
=

[> unassign('a');

>A:=matrix(3,3,[a,0,2,1,1,a+1,2,-1,4]):
B:=matrix(3,1,[1,2,a]):
AB:=concat(A,B) ;

2 -1 4 a
>det (4) ;
5a+a’-6
> solve (det (A) ,a);
1,-6

>x:=linsolve (A,B):
for i from 1 by 1 to 3 do
x[i,1] :=simplify (factor(x[i,1])):
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end:
print(x) ;
- 1 _
a+6
2
-10+2a+a
a+6
3+ta
L a+6 ]
>a:=1:
linsolve (matrix(3,3,[a,0,2,1,1,a+1,2,-1,4]) ,matrix(3,1,[1,2,a]));
1-2 4
1
1
n
1
>a:=-6:

linsolve (matrix(3,3,[a,0,2,1,1,a+1,2,-1,4]) ,matrix(3,1,[1,2,a]));

>unassign('a');
print (AB) ;

> swaprow (AB,2,1) ;

a 0 2 1
L 2 -1 4 aj
7>addrow(%,1,2,—a);
1 1 a+1l 2
0 -a cala+l)+2 1-2a
2 -1 4 a

(>addrow(%,1,3,-2) ;
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> swaprow (%,2,3) ;

>mulrow(%,3,3);

> addrow (%,2,3,-a) ;

1 1

0 -3

0 0
7> simplify (%) ;

>solve (-a*2-5*%a+6,a) ;

>a:=-6:
matrix([[1, 1, a+1,
-2*a-a”*2+3]1) ;

>a:=1:
matrix([[1, 1, a+1,
-2*a-a”*2+3]1) ;

2],

2],

-3a

a+1l 2

a(a+1l)+2 1-2a

2a+2 a-4 |
a+1l 2 ]
2a+2 a-4

cafa+1l)+2 1-2a]

a+1l 2
2a+2 a-4

Ba(a+1)+6 3-6a

a+1l 2
2a+2 a-4
-a(-2a+2)-3a(a+1)+6 -a(a-4)+3-6a
a+1l 2
2a+2 a-4
-a?-54+6 -a®-2a+3
-6, 1

[o, -3,

[o, -3,

-2*a+2, -4+al], [0, O, -a*2-5*a+6,

1 -5 2
-3 14 -10

0 0 -21

-2*a+2, -4+al], [0, 0, -a*“2-5*a+6,
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>

Apartat (h)

=

[> unassign('a');

B:=matrix(3,1,[1,2,3]):
AB:=concat (A,B) ;

>det(A) ;

> solve (det () ,a);

>x:=linsolve (A,B) :
for i from 1 by 1 to 3 do

end:
print(x);

>a:=-4:

(> unassign('a');

AB =

1 1 2
0 -3 0
0 0 0
3x-2y+z=1
dx+y-2z=2
2x-5y-az=3

>A:=matrix(3,3,[3,-2,1,4,1,-2,2,-5,-a]):

3 -2 1
4 1 -2
2 -5 -a
-1la-44
-4

x[i,1] :=simplify (factor(x[i,1])):

5q+11 |
11 (4 + a)

2(a-11)
11 (4 + a)

3
4+a

|l linsolve (matrix(3,3,[3,-2,1,4,1,-2,2,-5,-a]) ,matrix(3,1,[1,2,3]));
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print (AB) ; L b
3 -2 1 1 Apartat (f)
4 1 2 2 ax+y+2z=1
xtaytz=a
2 -5 -a 3 g
L x+2y+z=a
>mulrow (AB,2,3) ; __J
[ 3 -2 1 1] [ .
>unassign('a');
12 3 6 6 >A:=matrix(3,3,[a,1,2,1,a,1,1,2,1]):
| 2 5 a 3 B:=matrix(3,1,[1,a,a]):
L AB:=concat (A,B) ;
>addrow(%,1,2,-4); a 1 2 1
3 -2 1 1 AB:=| 1 a 1 a
0 11 -10 2 1 2 1 a
L2 5 -a 3] r
L >det (A) ;
>mulrow(%,3,3); da+a’+s
3 2 1 1 r
> solve (det (a) ,a) ;
0 11 -10 2 2,2
6 -15 -3a 9 >x:=linsolve (A,B):
- for i from 1 by 1 to 3 do
>addrow(%,1,3,-2); x[i,1] :=simplify (factor(x[i,1])):
[3 -2 1 1] end:
print(x);
0 11 -10 2 2a4-1
Lo -11 2-3a 7] 2+a
>addrow(%,2,3,1); 0
[3 -2 1 1]
a®-1
0 11 -10 2 2+aq
Lo 0 -12-3a 9] (s a:zen:
:> 4 linsolve (matrix(3,3,[2,1,2,1,2,1,1,2,1]) ,matrix(3,1,[1,a,a]));
a:=-4:
matrix([[3, -2, 1, 1], [0, 11, -10, 2], [0, O, -12-3*a, 9]11); é
3 -2 1 1 4
o 11 10 2 0
0 0 0o 9 ]
- 4
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>unassign('a');
print (AB) ;

> swapcol (AB,1,3);

> swaprow (%,1,3) ;

> swaprow (%,2,3) ;

>addrow(%,1,2,-2);

1 2 1 a
0 -3 2+a 1-2a
1 a 1 a
7>addrow(%,1,3,—1);
1 2 1 a
0 -3 2+a 1-2a
0 2+a 0 0

>a:=2:
matrix([[1, 2, 1, a], [0, -3, -2+a, 1-2*a], [0, -2+a, O, 0]]);
1 2 1 2

0 -3 0 -3

0 0 0 0
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| [>

Exercici basic sistemes 58:

Discutiu els sistemes d'equacions lineals segiients en funcio dels parametres reals a,b. Resoleu-lo en els cassos
en que sigui possible.

E

Apartat (a)
ax+ty+z=b
xtay+z=b
x+y+taz=b
[> unassign('a') ;unassign('b');
>A:=matrix(3,3,[a,1,1,1,a,1,1,1,a]):
B:=matrix (3,1, [b,b,b]):
AB:=concat(A,B) ;

> swapcol (AB,1,3) ;

>addrow(%,1,2,-1);

(> addrow(%,1,3,-a);
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>addrow(%,2,3,1);

>solve (-a+2-a*2,a);

[a= 1

>a:=1:
matrix([[1, 1, a, b],

[a:-Z

>ar=-2:
matrix([[1, 1, a, b],

>

>a:=1:

>a:=-2:b:=0:

[o,

[o,

-1+a,
1

0
0

-1+a,

at+l 0
l-a -ab+b
a b
at+l 0
a+2-a° -ab+b
2,1

-a+l, 0], [0, O, -a+2-a*2, -a*b+b]])
1 1 b

0 0 0
0 0 0

-a+l, 01, [0, 0, -a+2-a*2, -a*b+b]])

linsolve (matrix(3,3,[2,1,1,1,2,1,1,1,a]) ,matrix(3,1,[b,b,b]));

b-_t - 1

linsolve (matrix(3,3,[2,1,1,1,2,1,1,1,a]) ,matrix(3,1,[b,b,b]));
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>unassign('a') ;unassign('b');

b
a+?2

>

Q
+
N

>

Q
+
N

b

Apartat (b)
x+by+taz=1
ax+by+z=1
x+taby+z=>b
=

[> unassign('a') junassign('b');

>A:=matrix(3,3,[a,b,1,1,a*b,1,1,b,a]):
B:=matrix(3,1,[1,b,1]):
AB:=concat (A,B) ;

AB:=| 1 ab

1 b
7> swapcol (2B, 1,3) ;
1 b
1 ab
a b

(>addrow(%,1,2,-1)i

linsolve (matrix(3,3,[2,1,1,1,2,1,1,1,a]) ,matrix (3,1, [b,b,b]));
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>addrow(%,1,3,-a);

>addrow(%,2,3,1) ;

> solve (-a+2-a*2,a);

[a= 1

>a:=1:
matrix([[1, b, a,
b-all);

>addrow (%,2,3,-1) ;

>b:=1:
matrix([[1, b, 1,

M1 b a 1]
0 -b+ab a+l -1+b
L a b 1 1 ]
1 b a 1]
0 -b+ab a+1 1+b
2
_O -ab+b l-a —a+1_
1 b a 1
0 b+ab a+1 -1+ b
0 0 -a+2-a b-a
-2,1

11, [0, -b+a*b, -a+l, -1+b], [0, 0, -a+2-a*2,

1 b 1 1

0 0 0 1+b
L O 0 0 -1+ 5]
M1 b 1 1]

0 0 0 1+b
L O 0 0 0 ]

1], [0, 0, 0, -1+b], [0, O, O, 01]);
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matrix([[1, b, a, 1], [0, -b+a*b, -a+l, -1+b], [0, O,

b-all);

1 1 -2 1

0 -3 3 0

0 0 0 3
>b:=-2:
matrix([[1, b, a, 1], [0, -b+a*b, -a+l, -1+b], [0, O,
b-all);

>unassign('a') ;unassign('b') ;
matrix([[1, b, a, 1], [0, -b+a*b, -a+l, -1+b], [0, O,

b-all);
1 b a 1
0 b+ab -a+1 -1+b
0 0 -a+2-a° b-a

> solve (-b+a*b, {a,b}) ;
{b=0,a=a},{a=1,b=b}

>b:=0:
matrix([[1, b, a, 1], [0, -b+a*b, -a+l, -1+b], [0, O,
b-all);
1 0 a 1
0 0 -a+l -1
0 0 a+2-a’ -a

> simplify (addrow(%,2,3,-(a+2)));

1 0 a 1
0 0 -a+1 -1
0 0 0 2

>

Apartat (c)

xtytaz=b

-at+2-a*2,

-at+2-a*2,

-a+2-a*2,

-a+2-a*2,
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ax+ty-z=1

x-ay+z=4

=l
[> unassign('a') ;junassign('b');
>A:=matrix(3,3,[a,1,-1,1,-a,1,1,1,a]):
B:=matrix(3,1,[1,4,b]):
AB:=concat (A,B) ;
a 1 -1
AB:=| 1 -a
1 1
> swaprow (AB,1,3) ;
1 1 a
1 -a 1
a 1 -1
>addrow (%,1,2,-1);
1 1 a
0 -a-1 at+l
a 1 -1
>addrow(%,1,3,-a);
1 1 a
0 -a-1 atl
0 a+1 -a%-1
>addrow(%,2,3,-1);
1 1 a
0 -a-1 -a+l
0 2 a-2-a°
{> swaprow (%,2,3) ;

b+ 4

b+ 4

-ab+1

b4

b-3-ab
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Apartat (d)
Bax+4y-2az=b+4

-ax-ytaz=-1

-ax-2y+taz=-2

[> unassign('a') junassign('b');

{> A:=matrix(3,3,[3*%a, 4, -2*a,-a, -1, a,-a, -2, al):
B:=matrix (3,1, [b+4, -1, -2]):

1 1 a b
2
0 2 a-2-a b-3-ab
0 -a-1 -a+l -b+4
> simplify (addrow(%,2,3, (a+l)/2));
1 1 a b
2
0 2 a-2-a b-3-ab
0o o 3.1 3,142 15
2 2 2 2
>mulrow(%,3,2);
1 1 a b
0 2 a-2-a2 b-3-ab
0 0 -3a-a®  -3a-a’b-b+5
>solve (-3*a-a*3,a);
| 0,74/3,-14/3
>a:=0:
matrix([[1, 1, a, b], [0, 2, -2+a-a*2, b-3-a*b], [0, O,
-3*a-a*2*b-b+5]]) ;
1 1 0 b
0 2 -2 b-3
0 0 0 5-b
>

-3*a-a*3,

(>AB:=matrix([[3*a, 4, -2*a, b+4], [-a, -1, a, -1], [-a, -2, a, -2]1);
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> swapcol (%,1,2) ;

> swaprow (%,1,2) ;

>addrow(%,1,2,4);

>addrow(%,1,3,-2);

>addrow(%,2,3,1);

>addrow(%,2,1,-1);

(>addrow(%,3,1,1) ;

3a 4 2a b+4

AB:=| _4 -1 a -1
-a -2 a -2
[ 4 3a 2a b+4
-1 -a a -1
L -2 -a a -2 ]
[ -1 -a a 1]
4 3a 2a b+4
L -2 -a a -2 ]
[ -1 -a a -1]
0 -a 2a b
L -2 -a a -2
[ -1 -a a -1]
0 -a 2a b
L O a -a 0]
o - P 17
0 -a 2a b
L 0 0 a b
-1 0 -a -b-1
0 -a 2a b
0 0 a b
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>addrow (%,3,2,-2) ;

>a:=0:
matrix([[-1, O, O, -1], [0, -a,

>addrow(%,2,3,1);

[o,

0, a,
-1

bll);

90




