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diffops_tutorial

Exercise 1.

y = function('y"')(x)
de=diff(y,x) + vy

desolve(de,y)

_C*e™(-x)
desolve(de==e”x,y)

1/2%(2*_C + en(2*x))*e~(-x)

Exercise 3.

Define the ring of differential operators with rational coefficients

from ore_algebra import *
R.<x> = PolynomialRing(QQ)
K=R.fraction_field()

B.<Dx>=0reAlgebra(K)
type(B)
<class 'ore_algebra.ore_algebra.OreAlgebra_generic'>

Multiplication of differential operators is noncommutative

Dx*x

xX*Dx + 1
Different factorizations from the lecture

(Dx+1/(x+2))*(Dx-1/(x+2))
Dx"2

The first example

Dx”2+(3/x)*Dx+(1/x"2)
Dx”2 + 3/x*Dx + 1/x"2

and a factorization

(Dx + 2/x)*(Dx+1/x)

http://localhost:8080/home/admin/2/print 1/2
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Dx*2 + 3/x*Dx + 1/x”"2

Second order differential operator
L=Dx"2 + ((-x + 1)/x)*Dx + (-x - 1)/x"2
L(y)

-(x - L)*diff(y(x), x)/x - (x + 1)*y(x)/x*2 + diff(y(x), x, Xx)
desolve(L(y),y)

http://localhost:8080/home/admin/2/print 2/2



