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NOCOES BASICAS

Algebra Linear

Para acessar as funcdes relativas a Algebra Linear, devemos
carregar a Biblioteca de Funcdes "'pacote’ linalg.
> #
> with(linalg):
Para se saber mais sobre qualquer uma da funcgdes acima
listada, pode-se consultar o help iterativo. Por exemplo,
para se saber mais sobre "‘charmat'': executa-se ?charmat;
Vocé pode um, dois ou trés sinais de ?. O que cada um deles te da?
> #
1 - DEFINIDO VETORES E MATRIZES
(Usando "'vector", "matrix'* e "'array"")
> u:=vector( [2,5in(X),4] );
#= (2, sin{x), 4]

> v:=array( [ [1,1-sin(x),X] ]);

vi=[1 1-sin(x) x]
> vv:=convert(v, vector);

wi=[1,1 — sin{x), x|

> ut:=transpose(u); # tranposta de um vetor?



#i == transpose{#)
> wt:=transpose(Vv); # transposta de um array

1
wi = |1 — sin(x)

. 4

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

1 2 3
M=|x-3 4 0
2 0 -1

> N:=array([[1, 2, -3], [x-3,4,0],[2,0,-1]]);

1 2 3
Ne=|lx—-3 4 0
2 0 -1
> #
> # para adicionar vetores e matrizes
> #é:"+" e "evalm™
> #
> U+vv;
T
> evalm(*");
[3,1,4 + x]
> #

\Y

MM:=matrix([[1,2,3],[0,1,-1],[0,0,1]]);
1 2 3
Mmi=|0 1 1
0 0 1

\Y

NN:=evalm(2*MM);



0 0 2
> MM+NN;
MM+ NN
> evalm(*");
3 6 9
0 3 3
60 0 3

> # Multiplicando Matrizes com "multiply" ou "' &*""
> #

> C:=multiply(MM,NN);

> F:=evalIm(MM &* NN);

> evalm(MM”3);

-

Mais coisas basicas...

> M1l:=array(1..3,1..3,[[a,b,c],[1,2,3],[alpha,beta,gammal]]);
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> det(M1);

2ay -3af -byteft3ab-2ac
> M1_inversa:=inverse(M1);

M inversa =

-2y+3§8 -bytef
2ay-3af -byteBtiab-2ac 2ay-3aB-byteB+3iabd-
3b-2¢
2ay-3af -byteftiab-2oc
-y+3io gyt e
2ay-3aB-by+tef+3ab-2ac’ 2avy-3aB-by+teB+3ab-
2a--¢
2ay-3af -byteft3Iab-2eac
-8+ a8 tab
2ay-3af -byteBtiab-2ac 2ay-3aB-byteB+3iabd-
2a-»b

2ay-3af -byteft3ab-2oc

> multiply(M1, M1_inversa);

a(-2y+38) . b(-vy+3a)
2ay-3af-byteft3ab-20c 2ay-3af-bytefft+tiabd
e(-8+2a) a(-by+tef)
2ay-3aB -byteBt3iadb-2ac 2ay-3aB-byteB+3abd-
bi—aytac) . c(—afftab
2ay-3af -byteft3adb-2acc 2avy-3aff-bytef+t3iab-
#(3b—-2¢) b(3a—c)
2ay-3af -byteft3ab-2acc 2avy-3afl-byteft3ab-12
. c{(2a—b)
2ay-3af -byteft3adb-2ac
-2y+38 .2 —yt3a
2ay-3af -byteftiadb-2ac 2ay—-3af -byteft+inm
. B+la —bytef
2ay-3af -byteBt3iab-2ac 2ay-3alB-byteB8+3ab
) —aytac 3 —afftab
2ay-3af-byteft3iIab-2ac 2ay-3af -bytef+3on
ibhb-2¢ 5 la—r¢
2ay-3af -byteft3ab-2oc 2ay-3af -bytef+t3iab-
£3 2a-»5

2ay-3af -byteft3adb-2ac



_ a(-2y+38) . Bi(-yt+3am)
2ay-3af-byteft3ab-20c 2ay-3af-bytefft+tiabd

_ Yi{-8t+t2a) a(-by+tef)
2ay-3aB-byteBt3ab-2cec 2ay-3aB-byteB+3ab-
B{(-eytac . y(-aB +ab)
2ay-3af -byteft3adb-2acc 2avy-3aff-bytef+t3iab-
o (3b-2¢) B(Ra-e)
2ay-3af -byteft3aodb-2cc 2avy-—-3afl-byteff+t3ab-12
Y(2ua-—b)

+
2ay-3af -byteft3adb-2ac
> # Abaixo usamos matrix( m,n,[lista]).

> M2:=matrix( 3,3,[1,4,4,-3,7,0,0,2,7]);

1 4 4
MmM=|3 7 0
0 2 7
> # Escalonado M2
> gausselim(M2);
"y 4 -
0 2 7
0 0 E
B 2 |
> # Aumentando M2 com a Identidade.
> ld:=diag(1,1,1);
1 0 0
H=|0 1 0
0 0 1
> M3:=extend(M2, 0, 3,0);
1 4 4 0 0 0
Mi=|3 7 0 0 0 0
0 2 7 0 0 0

MA:=copyinto( Id, M3 1, 4);

\Y



-1 =

49
109

21
109

-0

1 4
Ma=|3 7
0 2
> gaussjord(MA);
1 0 0 o
0 1 0 —_—
0 0 1 —_—

> #

109

> # Resolvendo sistemas com "‘linsolve"’

> #
> F:=array([[-1,2,4],[3.2 1], [6,0 ,-3]
-1
Fe=]3
6

> B:=array([[1],[2], [3]]);

> X:=linsolve(F,B);

> # Testando a solucao

> multiply(F,X);

1);

I — R

109
109

109

R

-20

-2

]

28 ]
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109
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109




>

Polinbmio Caracteristico, autovalores, etc...

;]

p:=charpoly(C, lambda); # Polinomio caracteristico

>

C:=matrix([[2,5],[4.,8]]);

\

\

p=2-10r-4

\

solve(p, lambda);

5+Jﬁ,5—ﬁ

\Y

eigenvals(C);

5+ /29,5 /29

\Y

eigenvects(C, radical);

1 1
[5+ 19,1,{[1,g+§ﬁf19]}],ls—ﬁfzy,l,{ll,g—gﬁm]}]
> #
Voltando a coisas basica
> #

> vandermonde([1,0,2]);

1 1 1
1 0 0
1 2 4

> VV:=vandermonde( [x,y,z] );



¥
1z zz_
> det(VV);
yzz—yzz—.rzz’rxzz’rxyz—xzy
> factor("");

“(prx)(z-y)(z-x)
Portanto se x,y,z,... séo todos distintos, a matriz de vandermonde
é sempre inversivel.

> vandermonde([1,2,3]);

1 1 1
1 2 4
1 3 9

> jordan(J);

I 11
(35+Lf1uﬁ)”3+ ”3+4,u,u
I (35 + 1:/106)

1 11 1
ﬂ,—£(35+1ﬁ,flﬂﬁ)1"3—? 1f3+4
i (35+Lf1n )

1 1{3

+—1./3 ]| (35 + 1,/106)

2 [ (35 + 1,/106 )”3] ]
ﬂ,—%(35+1«;’1ﬂ6)1"3—ﬂ

2 (35+Lf1u )”3
1 13
~—14/3| 35+ 1./106)
2 [ (35 + /106 )”3”




> evalf(*");

10.60311024 0 0
0 1514518720 0
0 0 1.245437886



