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>  interface(screenwidth=120); 
> root[3](23);root(23,3);
                                                          (1/3)
                                                        23

                                                          (1/3)
                                                        23

> evalf(Pi,1000);
3.141592653589793238462643383279502884197169399375105820974944592307816406286208998628034825342117067982148086513282\
    3066470938446095505822317253594081284811174502841027019385211055596446229489549303819644288109756659334461284756\
    4823378678316527120190914564856692346034861045432664821339360726024914127372458700660631558817488152092096282925\
    4091715364367892590360011330530548820466521384146951941511609433057270365759591953092186117381932611793105118548\
    0744623799627495673518857527248912279381830119491298336733624406566430860213949463952247371907021798609437027705\
    3921717629317675238467481846766940513200056812714526356082778577134275778960917363717872146844090122495343014654\
    9585371050792279689258923542019956112129021960864034418159813629774771309960518707211349999998372978049951059731\
    7328160963185950244594553469083026425223082533446850352619311881710100031378387528865875332083814206171776691473\
    03598253490428755468731159562863882353787593751957781857780532171226806613001927876611195909216420199

> Digits:=1000;sqrt(2.0);Digits:=10;sqrt(3.0);
                                                     Digits := 1000

1.414213562373095048801688724209698078569671875376948073176679737990732478462107038850387534327641572735013846230912\
    2970249248360558507372126441214970999358314132226659275055927557999505011527820605714701095599716059702745345968\
    6201472851741864088919860955232923048430871432145083976260362799525140798968725339654633180882964062061525835239\
    5054745750287759961729835575220337531857011354374603408498847160386899970699004815030544027790316454247823068492\
    9369186215805784631115966687130130156185689872372352885092648612494977154218334204285686060146824720771435854874\
    1556570696776537202264854470158588016207584749226572260020855844665214583988939443709265918003113882464681570826\
    3010059485870400318648034219489727829064104507263688131373985525611732204024509122770022694112757362728049573810\
    8967504018369868368450725799364729060762996941380475654823728997180326802474420629269124859052181004459842150591\
    12024944134172853147810580360337107730918286931471017111168391658172688941975871658215212822951848847

                                                      Digits := 10

                                                      1.732050808

>  P:=expand(simplify((2*x+1)^2*(x^5−1)/(x−1)));
                                            6      5      4      3      2
                                    P := 4 x  + 8 x  + 9 x  + 9 x  + 9 x  + 5 x + 1

>  factor(X^12−1);
                                          2                        2        2    4    2
                            (X − 1) (1 + X  + X) (1 + X) (1 − X + X ) (1 + X ) (X  − X  + 1)

>  #phi12 est le facteur qui n’apparait pas dans: 
>  factor(X^6−1);factor(X^4−1);
                                                     2                        2
                                       (X − 1) (1 + X  + X) (1 + X) (1 − X + X )

                                                                      2
                                                (X − 1) (1 + X) (1 + X )

> factor(P,complex);factor(P,real);factor(P);
                                                                                             2
4. (x + 0.8090169944 + 0.5877852523 I) (x + 0.8090169944 − 0.5877852523 I) (x + 0.5000000000)

    (x − 0.3090169944 + 0.9510565163 I) (x − 0.3090169944 − 0.9510565163 I)

                                  2   2                                  2
             4. (x + 0.5000000000)  (x  + 1.618033989 x + 1.000000000) (x  − 0.6180339888 x + 1.000000000)

                                             4    3    2                   2
                                           (x  + x  + x  + x + 1) (2 x + 1)

>  factor(X^12−1,{sqrt(3),I});
bytes used=4000068, alloc=3341724, time=0.16
        1/2              1/2              1/2              1/2                  1/2                1/2
(2 X + 3    − I) (2 X − 3    − I) (2 X + 3    + I) (2 X − 3    + I) (2 X − 1 + 3    I) (2 X − 1 − 3    I)

                1/2                1/2
    (2 X + 1 + 3    I) (2 X + 1 − 3    I) (X + I) (X − I) (X − 1) (1 + X)/256

>  expand(cos(5*a));
                                                    5            3
                                           16 cos(a)  − 20 cos(a)  + 5 cos(a)

>  int(cos(5*x)/(2+sin(x)),x=0..Pi/2);
bytes used=8000356, alloc=4717728, time=0.28
                                             −209 ln(2) + 209 ln(3) − 254/3

> 
>  P:=int(cos(5*x)/(2+sin(x)),x);
                                   4              3            2
                      P := 4 sin(x)  − 32/3 sin(x)  + 26 sin(x)  − 104 sin(x) + 209 ln(2 + sin(x))

>  simplify(diff(P,x)−cos(5*x)/(2+sin(x)));
                                                           0

>  int(sin(x)/(x^n),x=0..infinity);
bytes used=12006772, alloc=5700588, time=0.43
bytes used=16007644, alloc=6617924, time=0.60
                                                 1/2  (−n)
                                               Pi    2     GAMMA(1 − n/2)
                                               −−−−−−−−−−−−−−−−−−−−−−−−−−
                                                    GAMMA(1/2 + n/2)

>  ##############################################
>  # a retenir: comment liberer une variable:
>  a:=’a’;
                                                         a := a

>  assume(a>0); int(exp(−a*x^2),x=0..infinity);
                                                           1/2
                                                         Pi
                                                        −−−−−−−
                                                            1/2
                                                        2 a~

>  taylor(tan(x),x=0,10);
                                             3         5   17   7    62   9      10
                                    x + 1/3 x  + 2/15 x  + −−− x  + −−−− x  + O(x  )
                                                           315      2835

>  series(tan(x),x=0,10);
                                             3         5   17   7    62   9      10
                                    x + 1/3 x  + 2/15 x  + −−− x  + −−−− x  + O(x  )
                                                           315      2835

>  f:= series(ln(1+sin(x))/(sin(sin(x)−x)),x=0,9);
                                        −2      −1   13   13     431   2   1363  3      4
                             f :=  − 6 x   + 3 x   − −− + −− x − −−−− x  + −−−− x  + O(x )
                                                     10   20     1400      8400

>  F:=convert(f,polynom);
                                                                         2         3
                                            6           13   13 x   431 x    1363 x
                                    F := − −−−− + 3/x − −− + −−−− − −−−−−− + −−−−−−−
                                             2          10    20     1400     8400
                                            x

# NB: polynom donne tout de m{\^e}me une fraction!
>  with(CodeGeneration);
            [C, Fortran, IntermediateCode, Java, LanguageDefinition, Matlab, Names, Translate, VisualBasic]

>  Matlab(F,output=string);
"cg = −6 / x ^ 2 + 3 / x − 0.13e2 / 0.10e2 + 0.13e2 / 0.20e2 * x − 0.431e3 / 0.1400e4 * x ^ 2 + 0.1363e4 / 0.8400e4 \
    * x ^ 3;
    "

>  ###############################################################
>  #A retenir: comment creer une fonction a partir d’un symbole:
>  g:=a−>eval(F,x=a);g(1);
                                                   g := a −> F|
                                                              |x = a

                                                         −31883
                                                         −−−−−−
                                                          8400

##########################
>  with(linalg);
[BlockDiagonal, GramSchmidt, JordanBlock, LUdecomp, QRdecomp, Wronskian, addcol, addrow, adj, adjoint, angle, augment,

    backsub, band, basis, bezout, blockmatrix, charmat, charpoly, cholesky, col, coldim, colspace, colspan, companion,

    concat, cond, copyinto, crossprod, curl, definite, delcols, delrows, det, diag, diverge, dotprod, eigenvals,

    eigenvalues, eigenvectors, eigenvects, entermatrix, equal, exponential, extend, ffgausselim, fibonacci, forwardsub,

    frobenius, gausselim, gaussjord, geneqns, genmatrix, grad, hadamard, hermite, hessian, hilbert, htranspose,

    ihermite, indexfunc, innerprod, intbasis, inverse, ismith, issimilar, iszero, jacobian, jordan, kernel, laplacian,

    leastsqrs, linsolve, matadd, matrix, minor, minpoly, mulcol, mulrow, multiply, norm, normalize, nullspace, orthog,

    permanent, pivot, potential, randmatrix, randvector, rank, ratform, row, rowdim, rowspace, rowspan, rref, scalarmul,

    singularvals, smith, stackmatrix, submatrix, subvector, sumbasis, swapcol, swaprow, sylvester, toeplitz, trace,

    transpose, vandermonde, vecpotent, vectdim, vector, wronskian]

>  with(LinearAlgebra);
[&x, Add, Adjoint, BackwardSubstitute, BandMatrix, Basis, BezoutMatrix, BidiagonalForm, BilinearForm,

    CharacteristicMatrix, CharacteristicPolynomial, Column, ColumnDimension, ColumnOperation, ColumnSpace,

    CompanionMatrix, ConditionNumber, ConstantMatrix, ConstantVector, Copy, CreatePermutation, CrossProduct,

    DeleteColumn, DeleteRow, Determinant, Diagonal, DiagonalMatrix, Dimension, Dimensions, DotProduct,

    EigenConditionNumbers, Eigenvalues, Eigenvectors, Equal, ForwardSubstitute, FrobeniusForm, GaussianElimination,

    GenerateEquations, GenerateMatrix, GetResultDataType, GetResultShape, GivensRotationMatrix, GramSchmidt,

    HankelMatrix, HermiteForm, HermitianTranspose, HessenbergForm, HilbertMatrix, HouseholderMatrix, IdentityMatrix,

    IntersectionBasis, IsDefinite, IsOrthogonal, IsSimilar, IsUnitary, JordanBlockMatrix, JordanForm, LA_Main,

    LUDecomposition, LeastSquares, LinearSolve, Map, Map2, MatrixAdd, MatrixExponential, MatrixFunction, MatrixInverse,

    MatrixMatrixMultiply, MatrixNorm, MatrixPower, MatrixScalarMultiply, MatrixVectorMultiply, MinimalPolynomial, Minor,

    Modular, Multiply, NoUserValue, Norm, Normalize, NullSpace, OuterProductMatrix, Permanent, Pivot, PopovForm,

    QRDecomposition, RandomMatrix, RandomVector, Rank, RationalCanonicalForm, ReducedRowEchelonForm, Row, RowDimension,

    RowOperation, RowSpace, ScalarMatrix, ScalarMultiply, ScalarVector, SchurForm, SingularValues, SmithForm, SubMatrix,



    SubVector, SumBasis, SylvesterMatrix, ToeplitzMatrix, Trace, Transpose, TridiagonalForm, UnitVector,

    VandermondeMatrix, VectorAdd, VectorAngle, VectorMatrixMultiply, VectorNorm, VectorScalarMultiply, ZeroMatrix,

    ZeroVector, Zip]

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

>  B:=A+1;
                                                          [2    2]
                                                     B := [      ]
                                                          [3    5]

>  Determinant(A); A.B;
                                                           −2

                                                       [ 8    12]
                                                       [        ]
                                                       [18    26]

>  a:=’a’;
                                                         a := a

>  A:=Matrix(4,4,symbol=a);B:=Matrix(4,4,symbol=b);
                                         [a[1, 1]    a[1, 2]    a[1, 3]    a[1, 4]]
                                         [                                        ]
                                         [a[2, 1]    a[2, 2]    a[2, 3]    a[2, 4]]
                                    A := [                                        ]
                                         [a[3, 1]    a[3, 2]    a[3, 3]    a[3, 4]]
                                         [                                        ]
                                         [a[4, 1]    a[4, 2]    a[4, 3]    a[4, 4]]

                                         [b[1, 1]    b[1, 2]    b[1, 3]    b[1, 4]]
                                         [                                        ]
                                         [b[2, 1]    b[2, 2]    b[2, 3]    b[2, 4]]
                                    B := [                                        ]
                                         [b[3, 1]    b[3, 2]    b[3, 3]    b[3, 4]]
                                         [                                        ]
                                         [b[4, 1]    b[4, 2]    b[4, 3]    b[4, 4]]

>  d:=Determinant(A.B): factor(d);
(b[4, 1] b[3, 2] b[1, 4] b[2, 3] − b[3, 1] b[4, 2] b[1, 4] b[2, 3] − b[1, 1] b[2, 2] b[4, 3] b[3, 4]

     + b[1, 1] b[3, 2] b[4, 3] b[2, 4] + b[3, 1] b[4, 2] b[1, 3] b[2, 4] − b[1, 1] b[3, 2] b[2, 3] b[4, 4]

     + b[1, 1] b[4, 2] b[2, 3] b[3, 4] − b[2, 1] b[1, 2] b[3, 3] b[4, 4] + b[1, 1] b[2, 2] b[3, 3] b[4, 4]

     + b[2, 1] b[4, 2] b[3, 3] b[1, 4] − b[2, 1] b[4, 2] b[1, 3] b[3, 4] − b[1, 1] b[4, 2] b[3, 3] b[2, 4]

     + b[2, 1] b[1, 2] b[4, 3] b[3, 4] − b[3, 1] b[2, 2] b[1, 3] b[4, 4] + b[3, 1] b[2, 2] b[4, 3] b[1, 4]

     + b[3, 1] b[1, 2] b[2, 3] b[4, 4] − b[3, 1] b[1, 2] b[4, 3] b[2, 4] + b[4, 1] b[1, 2] b[3, 3] b[2, 4]

     − b[4, 1] b[1, 2] b[2, 3] b[3, 4] − b[4, 1] b[3, 2] b[1, 3] b[2, 4] + b[2, 1] b[3, 2] b[1, 3] b[4, 4]

     − b[2, 1] b[3, 2] b[4, 3] b[1, 4] − b[4, 1] b[2, 2] b[3, 3] b[1, 4] + b[4, 1] b[2, 2] b[1, 3] b[3, 4]) (

    −a[2, 4] a[1, 1] a[3, 3] a[4, 2] − a[1, 4] a[2, 1] a[3, 2] a[4, 3] + a[4, 4] a[1, 1] a[3, 3] a[2, 2]

     − a[1, 4] a[3, 1] a[2, 3] a[4, 2] − a[3, 4] a[1, 1] a[4, 3] a[2, 2] + a[1, 4] a[2, 1] a[3, 3] a[4, 2]

     + a[3, 4] a[4, 1] a[1, 3] a[2, 2] + a[2, 4] a[4, 1] a[3, 3] a[1, 2] − a[2, 4] a[4, 1] a[1, 3] a[3, 2]

     − a[4, 4] a[3, 1] a[1, 3] a[2, 2] − a[4, 4] a[2, 1] a[3, 3] a[1, 2] + a[4, 4] a[2, 1] a[1, 3] a[3, 2]

     + a[1, 4] a[4, 1] a[2, 3] a[3, 2] − a[2, 4] a[3, 1] a[4, 3] a[1, 2] − a[3, 4] a[2, 1] a[1, 3] a[4, 2]

     + a[3, 4] a[1, 1] a[2, 3] a[4, 2] + a[2, 4] a[1, 1] a[3, 2] a[4, 3] − a[4, 4] a[1, 1] a[2, 3] a[3, 2]

     + a[1, 4] a[3, 1] a[4, 3] a[2, 2] + a[2, 4] a[3, 1] a[1, 3] a[4, 2] − a[3, 4] a[4, 1] a[2, 3] a[1, 2]

     + a[3, 4] a[2, 1] a[4, 3] a[1, 2] − a[1, 4] a[4, 1] a[3, 3] a[2, 2] + a[4, 4] a[3, 1] a[2, 3] a[1, 2])

> 
>  f:=(i,j)−>a[i−1]^(j−1);
                                                                    (j − 1)
                                             f := (i, j) −> a[i − 1]

>  A:=Matrix(6,6,f); d:=Determinant(A):factor(d);
                                       [                 2        3        4        5]
                                       [1    a[0]    a[0]     a[0]     a[0]     a[0] ]
                                       [                                             ]
                                       [                 2        3        4        5]
                                       [1    a[1]    a[1]     a[1]     a[1]     a[1] ]
                                       [                                             ]
                                       [                 2        3        4        5]
                                       [1    a[2]    a[2]     a[2]     a[2]     a[2] ]
                                  A := [                                             ]
                                       [                 2        3        4        5]
                                       [1    a[3]    a[3]     a[3]     a[3]     a[3] ]
                                       [                                             ]
                                       [                 2        3        4        5]
                                       [1    a[4]    a[4]     a[4]     a[4]     a[4] ]
                                       [                                             ]
                                       [                 2        3        4        5]
                                       [1    a[5]    a[5]     a[5]     a[5]     a[5] ]

bytes used=20092628, alloc=6617924, time=0.74
(a[2] − a[4]) (a[1] − a[4]) (a[1] − a[2]) (a[4] − a[5]) (−a[5] + a[2]) (−a[5] + a[1]) (−a[4] + a[0]) (a[0] − a[2])

    (a[0] − a[1]) (a[0] − a[5]) (a[3] − a[4]) (a[3] − a[2]) (a[3] − a[1]) (a[3] − a[5]) (a[3] − a[0])

################################
> quit
bytes used=21295404, alloc=6617924, time=0.77


