> restart
> AA == array([[2,3], [1,4]])

2 3
AA =
1 4
;> with(linalg) :
> MatExp = exponential(AA, t)
3+, 1 5: 3 5¢ 3 4
4 e+ 4 e 4 € 4 e
MatExp =
LCSt_Let iet—i-ieS’
4 4 4 4

> DerMatExp := map(diff, MatExp, t)

4T T Ty
DerMatExp :=
_65t_iet Let—i-ﬁ 5¢
4 4 4 4
_> InvMatExp := map(rcurry(eval, t ='-t'), MatExp)
3 v, 1 563 -5¢ 3
4 e + 4 4 e 4 €
InvMatExp =
1 oS 1 ! 1 el 1 3 o5
4 4 4 4
(> 444 = simplify(evalm(DerMatExp &* InvMatExp) )
23
AAA =
1 4

> restart
> Ecua := diff (z(x,y),x82) +4-diff (z(x,y),y) =z(x, )

Ecua = ? z(x,y) +4 (E Z(x,y)) =z(x, )

[ > with(PDEtools)
[ CanonicalCoordinates, ChangeSymmetry, CharacteristicQ, CharacteristicQInvariants,

ConservedCurrentTest, ConservedCurrents, ConsistencyTest, D_Dx, DeterminingPDE,
Eta_k, Euler, FromJet, FunctionFieldSolutions, InfinitesimalGenerator, Infinitesimals,
IntegratingFactorTest, IntegratingFactors, InvariantEquation, InvariantSolutions,
InvariantTransformation, Invariants, Laplace, Library, PDEplot, PolynomialSolutions,
ReducedForm, SimilaritySolutions, Similarity Transformation, Solve, SymmetryCommutator,
SymmetryGauge, SymmetrySolutions, SymmetryTest, SymmetryTransformation,
TWSolutions, ToJet, build, casesplit, charstrip, dchange, dcoeffs, declare, diff table,

| difforder, dpolyform, dsubs, mapde, separability, splitstrip, splitsys, undeclare]

> SolGral = build( pdsolve(Ecua))
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1 1 v y
_c X - yc —y 4 1 4
SolGral =z(x,y) =¢' ' C3e 47140 oy Gk e’ (2 ®

> Comprobar = simplify(eval(subs(z(x, y) =rhs(SolGral), lhs(Ecua) — rhs(Ecua) =0)))

i Comprobar :=0=0 &)
> SolGralDos = z(x,y) = Cl-exp(-x) + C2-exp(x)
SolGralDos =z(x,y) = Cle " 4+ C2¢" (10)

> ComprobarDos = simplify(eval(subs(z(x, y) =rhs(SolGralDos), lhs (Ecua) — rhs(Ecua)
=0)))
ComprobarDos =0 =0 a1

> SolGralTres := z(x,y) = (_Cl-exp(sqrt(l + [32> -x) +_C2-exp( —sqrt(l + BZ) -x) ) -exp
2

,

1 2
2 [2 -7 By
SolGralTres :=z(x, y) = (_cz Py oV x) e ? (12)

> ComprobarTres := simplify(eval(subs(z(x,y) =rhs(SolGralTres), lhs(Ecua) — rhs(Ecua)

=0)))
ComprobarTres :=0=0 13)

2
> SolGralCuatro = z(x,y) = (_C] -cos(sqr‘[(B2 — 1) -x) -I—_C2-sin<sq1rt([32 — 1) -x) ) -exp(%

"y
1 2

SolGraiCuatro = =(x, v) = (_Clcos( B =1 x) + C2sin(JF—1x))e* v (14)

> ComprobarCuatro = simplify(eval(subs(z(x, y) =rhs(SolGralCuatro), lhs (Ecua) — rhs(Ecua)
=0)))
ComprobarCuatro :=0=0 as)
< B
> SolGralCinco = z(x,y) = (_CI-exp(sqrt(l — BZ> -x) +_C2-exp( —sqrt(l — [32) -x) ) et

{I)
2 2 < By
SolGralCinco == z(x, y) = (_cz e/ Py eV AL ) e (16)

> ComprobarCinco = simplify(eval(subs(z(x, y) =rhs(SolGralCinco), lhs(Ecua) — rhs(Ecua)

=0)))
ComprobarCinco :=0=0 a7

:> restart

> fi= X +3x

] f=x"+3x (18)
> plot( f,x=-1..1)
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2,
1,
- s A s
X
-1
_27
(> L:=1
i L:=1
> al[0] = %jnt(ﬁx:—L..L)
2
4= 3
> a[n] = %-int(f-cos( n-I;-x ),xZ—L..L)
2 (sin(n ) n2n2+2nncos(n nt) —2sin(n 11',))
a = 3
! n
> b[n] = %-int(ﬁsin(%),xz—L..L}
p o8 (nmcos(nm) —sin(nm))
n - 2 2
nm
S STF = al0] n-Pi-x n-Pi-x

+Sum(a[n]-cos(T)+b[n]-sin( I ),n=1..inﬁnity)

19)

(20)

(e2y

(22)

Ve 1o AN



2 (sin(n ) n2n2+2n7ccos(n nt) —2sin(n TC)) cos(n mx) 23)
3 3
nm

o0
=1

1
STF = —
3 +

n

6 (nmcos(nm) —sin(nn)) sin(nmx) ]

2 2
n T
> STF500 = % +sum(a[n]-cos(%) —I—b[n]-sin( "'IL’”‘ ),n=1..500) :
> plot(STF500,x=-1..1)
4,
3,
2,
1,
1 05 0.5 1
X
_1,
_2,

[> plot([ £, STF5001, x=-0.01..0.01)




0.03
0.02
0.01
-0.010 -0.005 0.005 0.010
X
-0.01 A
-0.02

> plot([ /. STF500], x=-0.9..0.9)
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> STFI1000 = % —I—sum(a[n]-cos(

n-Pi-x n-Pi-x

)+b[n]-sin( ),n=1..1000):

(> plot( £, STF1000], x=-0.01..0.01)
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