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SESSION 06 > restart: v:=array(1..8)

fin:=proc(P) local Id,a,M,A,B,s,so,i,l: Id:=IdentityMatrix(2):. M:=Matrix(2,symbol=m):. A:=Matrix(2,2,1): a:=subs(x=0,P):. B:=simplify(subs(x=M,P) - a + a.Id -A);. 
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! 9 " " 1 #



SESSION 06 > restart: v:=array(1..8): for i to 8 do v[i]:=i+i^2 od: v; print(v); v [2, 6, 12, 20, 30, 42, 56, 72] > A:=array(1..2,1..2): A[1,1]:=cos(x): A[1,2]:=sin(x): A[2,1]:=-A[1,2]: A[2,2]:=A[1,1]: print(A); ! cos(x) sin(x) $ " % " -sin(x) cos(x)%& # > map(diff,A,x); ! -sin(x) " " -cos(x) #



cos(x) $ % -sin(x)%&



> with(LinearAlgebra): > Matrix(2,2,[[9,3],[1,2]]); A:=; ! 9 3$ " % " 1 2%& # ! 9 A := " " 1 #



3$ % 2%&



> A.A; ! 84 " " 11 #



33$ % 7%&



> B:=Matrix([[1,2],[3,4]]); A.B - B.A; A^2 + B^5; ! 1 2$ B := " % " 3 4%& # ! 7 " " -24 # ! 1153 " " 2348 #



23$ % -7%& 1591$ % 3413%&



> Id:=IdentityMatrix(2); A.Id; ! 1 Id := " " 0 #



0$ % 1%&



3$ % 2%&



> M:=Matrix([[a,b,c],[c,1,b],[b,c,a]]); b ! a " M := " c 1 " " c # b



c$ % b% % % a&



> Id:=IdentityMatrix(3): N:= M^2 - Id; co:=convert(N,set); so:=[solve(co)]; for i from 1 to nops(so) do subs(so[i],M); od; ! a2 + 2 b c - 1 " " N := " 2 " ac+c+b " " 2 a b + c2 #



2 a c + b 2 $% % a b + b + c 2 %% % a 2 + 2 b c - 1 %&



a b + b + c2 2bc a c + c + b2



co := {2 b c, 2 a c + b 2, a 2 + 2 b c - 1, a b + b + c 2 , a c + c + b 2, 2 a b + c 2 } so := [{c = 0, b = 0, a = 1}, {c = 0, b = 0, a = -1}] ! 1 " " 0 " " # 0



0



! -1 " " 0 " " # 0



0



1 0



1 0



0$ % 0% % % 1& 0$ % 0% % % -1&



> Id:=IdentityMatrix(3): N:= Transpose( M)-M; so:=[solve(co)]; for i from 1 to nops(so) do subs(so[i],M); od; c-b ! 0 " N := " b - c 0 " " c b b -c #



co:=convert(N,set);



b - c$ % c - b% % % 0 &



co := {c - b, b - c} so := [{b = c, c = c}]



! a " " c " " # c



c



c$ % c% % % a&



1 c



> N:=: M:=Matrix(2,symbol=m); P:=M^2 +M - N; s:= convert(P,set); so:=[solve(s)]; for i from 1 to nops(so) do subs(so[i],M): od; m1, 2$ ! m1, 1 M := " % " % m2, 2& # m2, 1 ! m1, 12 + m1, 2 m2, 1 + m1, 1 - 1 P := "" " m # 2, 1 m1, 1 + m2, 2 m2, 1 + m2, 1 - 1



m1, 1 m1, 2 + m1, 2 m2, 2 + m1, 2 - 1$ % % 2 m1, 2 m2, 1 + m2, 2 + m2, 2 - 1 %&



s:=convert(B,set); so:=[solve(s)]; l:={}; for i from 1 to nops(so) do l:={op(l),subs(allvalues(so[i]),M)}: od; end: > fin(x^2+x); ' ( )



! 0 " " 1 #



1$ % 0%&



' ( )



m1, 2 m2, 1 + m2, 22 + m2, 2 - 1, m1, 12 + m1, 2 m2, 1 + m1, 1 - 1}



! 0 " " 1 #



1$ % 0%&



-3 2



-1$ 2 %% % -3% % 2&



! " " " " " # ! " " " " " #



-1 2 1 2 1 2



! -1 " " -1 #



> fin(x^2+3*x+2); ' ( )



> fin:=proc(P) local Id,a,M,A,B,s,so,i,l: Id:=IdentityMatrix(2): M:=Matrix(2,symbol=m): A:=Matrix(2,2,1): a:=subs(x=0,P): B:=simplify(subs(x=M,P) - a + a.Id -A);



-1 2



-1$ 2 %% % -3% % 2&



! -1 ," " -1 #



-1$ % -1%&



! " , "" " " #



1 2



1$ 2%% % 1% % 2&



1 2



* + ,



! -1 " " 1 #



1$ % -1%&



! 1 2-1 " 2 " " " 1 2 " # 2



! " , "" " " #



-5 2 -1 2



-1$ 2 %% % -5% % 2&



1 2 1 2



! " , "" " " #



* 2 $% % % + % 2 - 1% & ,



-1 2 1 2



1$ 2%% % -1% % 2&



! -2 ," " -1 #



-1$ % -2%&



* + ,



> fin(x^2-4*x+2); ' ( )



1$ 2%% % 1% % 2& -1$ % -1%&



-3 2



> fin(x^2+2*x+1);



s := {m1, 1 m1, 2 + m1, 2 m2, 2 + m1, 2 - 1, m2, 1 m1, 1 + m2, 2 m2, 1 + m2, 1 - 1, ' -1 -3 -1 -3* ! so := " {m2, 2 = 0, m2, 1 = 1, m1, 2 = 1, m1, 1 = 0}, ( m2, 1 = , m2, 2 = , m1, 2 = , m1, 1 = + , 2 2 2 2, ) # ' 1 1 1 1* $ ( m1, 2 = , m2, 1 = , m2, 2 = , m1, 1 = + , {m2, 1 = -1, m2, 2 = -1, m1, 2 = -1, m1, 1 = -1}% 2 2 2 2, ) &



! " , "" " " #



! 1-1 2 " 2 " " " 1 2-1 " # 2



1 2



2 - 1$% % % % 1 12% 2 &



! 3-1 " 2 , "" " 1 " 1+ 2 #



2



1+



1 2



2



3-



1 2



2$% % % % 2% &



* + ,



> Determinant(A); 15 > A:=Matrix([[a,1,b],[0,1/(a^2 - b^2),0],[b,1,a]]); de:=Determinant(A); MatrixInverse(A);



! a " " A := "" 0 " " " b #



1 1 a2 - b2 1



b$ % % 0%% % % a%&



A:=GenerateMatrix(eqns,[x,y,z],augmented=true); LinearSolve(A); eqns := {x + y + 2 z = 9, 4 x + 7 y = 0, 3 x - 2 y = 6} ! 4 " A := " 3 " " # 1



de := 1 a ! " - 2 " -a + b 2 " " " 0 " " b " " 2 -a + b2 #



b



b-a 2



a -b



2



2



b-a



$



2 %



-a + b % % % % 0 % % a % 2 2% -a + b &



> V:=; VandermondeMatrix(V); factor(Determinant(%)); ! a$ " % " b% V := "" %% " c% " % " % # d& ! " " " " " " " " " #



2



1



a



a



1



b



b2



1



c



c2



1



d



d2



> eqns:={x+y+2*z=9, 3*x-2*y=6,4*x + 7*y=0};



! 2 " A := " -1 " " # 0



-2



0



1



2



0$ % 6% % % 9&



42$ % 29% % -24%% 29 % % % 243% 58 %&



-4



3



-4



2



-1



2



0



-3



1



28$ % -1% % % -10&



! 111 + 2 _t02$ " % " % _t02 " % " % " % 26 " % " % # & 68



a % % b 3%% % c 3 %% % d 3%&



> A:=; b:=: LinearSolve(A,b); 1 2$ ! 1 " % " 2 5 4%% " A := " % " 1 1 0% " % " % 1 2& # 2



0



> eqns:={2*x-4*y+3*z-4*t=28, -x +2*y-z+2*t =-1,-3*z +t = -10}; A:=GenerateMatrix(eqns,[x,y,z,t],augmented=true); LinearSolve(A); eqns := {2 x - 4 y + 3 z - 4 t = 28, -x + 2 y - z + 2 t = -1, -3 z + t = -10}



3$



-(-d + c) (a - d) (a - c) (b - d) (b - c) (b - a)



! -1$ " % " -1% " % " % # 2&



! " " " " " " " " " " #



7



> GaussianElimination(A); ReducedRowEchelonForm(A); -4 3 -4 28$ ! 2 " % " 0 0 -3 1 -10%% " " % " 1 34% 0 0 " 0 % 6 3& # ! 1 " " 0 " " # 0



-2



0



0



0



1



0



0



0



1



111$ % 26% % % 68&



> eqns := {x+y-z=1,2*x-y+7*z=8,-x+y-5*z=-5}; A:=GenerateMatrix(eqns,[x,y,z,t],augmented=true); LinearSolve(A); GaussianElimination(A); ReducedRowEchelonForm(A);



eqns := {x + y - z = 1, 2 x - y + 7 z = 8, -x + y - 5 z = -5} ! 1 " A := " 2 " " # -1



1



-1



0



-1



7



0



1



-5



0



! 1 " " 0 " " # 0



' ( )



1



-1



0



-3



9



0



0



0



0



0



2



0



1



-3



0



0



0



0



1$ % 6% % % 0&



! " " " " " " " #



1



-1



4



1



5



-3$ % -2%% % 1% % % 0&



0$ % 0% % % 0&



3$ % -2% % % 0&



0



1



0



1



2



0



-1



-1



0



2$ % 3% % % 1&



Error, (in LinearSolve) inconsistent system ! 1 " " 0 " " # 0



0



1



0



1



2



0



0



0



0



! 1 " " 0 " " # 0



0



1



0



1



2



0



0



0



0



! " " , "" " " " #



0$ % 0%% % 0% % % 1&



* + ,



> restart: with(LinearAlgebra): M:=: v:=: w:=: M.(v+w) (M.v+M.w); assume(l,real); simplify(M.(l*v)- l*(M.v)); Determinant(M); Mi:=MatrixInverse(M); Mi.;



> eqns := {x-y-z=1,x+z=2,y+2*z=3}; A:=GenerateMatrix(eqns,[x,y,z,t],augmented=true); LinearSolve(A); GaussianElimination(A); ReducedRowEchelonForm(A); eqns := {x - y - z = 1, x + z = 2, y + 2 z = 3} ! 1 " A := " 0 " " # 1



-1



> NullSpace(A);



! 3 - 2 _t03 $ " % " % " -2 + 3 _t03% " % " % _t03 % " " % " % _t04 & # ! 1 " " 0 " " # 0



! 1 " A := " 2 " " # 1



1$ % 8% % % -5&



2$ % 3% % % 2& 0$ % 0% % % 1&



> eqns := {x-y+z=0,2*x-y+4*z=0,x+y+5*z=0}; A:=GenerateMatrix(eqns,[x,y,z] ,augmented=true ); eqns := {x - y + z = 0, 2 x - y + 4 z = 0, x + y + 5 z = 0}



! " " " " #



0$ % 0% % % 0&



! " " " " #



0$ % 0% % % 0& -4



! 1 " " Mi := " 2 " " " 0 #



2 3 0 ! " " " " #



0$ % 0%% % 1% % 4&



5$ % 6% % % 0&



> restart: with(LinearAlgebra): M:=: v:=: w:=: M.(v+w) (M.v+M.w); assume(l,real); simplify(M.(l*v)- l*(M.v)); Determinant(M); Mi:=MatrixInverse(M); Mi.;



! " " " " #



0$ % 0% % % 0&



! " " " " #



0$ % 0% % % 0& -2



! " " " " Mi := " " " " " " #



1 2



1 2



1 2



-1 2



-1 2



1 2 ! " " " " #



>



3$ % 5% % % 1&



-1$ % 2% % 1%% 2% % % 1% 2%&
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