Maple Tutorial Part 2: Linear Algebra with Maple

[ At the beginning of each workshest, it is best to restart Maple:
[ > restart;
[ Then, you should load Linear Algebra package using the following command:
[ > with(LinearAlgebra):
[ To define amatrix, type
(> A:=Matrix([[1,2,3],[3,4,5]1,[6,7,811);
81 2 38
A= gS 4 5y

6678H

> B:=Matrix([[1.2,3.4,7.5],[1.8,4.9,6.3]]);
42 34 750
B:=8:L ¥

i B8 49 63
[ To define avector, type
[ > wv:=Vector([1,2,3]):;
v :8 ZH
i e 3u
[ > u:=Vector([4,5,8]);
u :g SH
L e 8u
[ You can trangpose a matrix
[ > Transpose (A) ;
gl 6u
32 4 Ty
e3 5 8u

[ Maple dlows you to extract, for example, the second colum of the matrix B:
[ > Column (A, 2) ;

¢ 2)
g
L e 7u
[ You can aso extract rows
> Row(A,1l) ;
[1,2, 3]

[ You can condtruct alinear combination of vectors. For example w=3u-2v would be defined by
[ > w:=3%u-2*v;
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[ Matrix-vector product is constructed by using "dot" operator:

[> C:=A.v;
§14)
C:= 3265
L ed4u
[ Please note that Maple refuses to compute VA, as expected:
[ > v.A;

Error, (in LinearAl gebra:-Miltiply) LinearAlgebra:-VectorMatrixMiltiply expects
its 1st argunment, v, to be of type Vector[row], but received Vector[colum](3
[...], datatype = anything, storage = rectangular, order = Fortran_order, shape =

[1)

[ Mapleisapowerful tool for solving linear systems. The LinearSolve function returns the vector x that
satidfiesthe linear sysem A . x = b. For example,

in order to solve the system

2x-y=18

X+3y=2

| define

> A :=Matrix([[2,-1]1,[1,311);

4=8
I T8l 3
[ > b:=Vector([18,2]);
p=E518
I e 20
[ > LinearSolve (A,Db) ;
8u
g-zﬂ

[ Which, of course, meansthat x =8, y = - 2.
[ You can dso define coefficient matrix

> S:=Matrix([[2,-1,18]1,[1,3,2]11);

& -1 18y
i 5= §21 3 2
[ and then obtain reduced row-echelon form (the command below uses older linear agebra package,
| hence the strange syntax):
[ > linalg[rref] (S);

g o a

i €0 1 -2u
[ To check the rank of amatrix, type
[ > Rank (S) ;
L 2




[ Commands described above, together with those described in Maple Tutorid part 1, are the only
commands needed to work on Assgnment 1 problems requirinng Maple.



