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4shared.Q: Eigenvalues of a linear differential
operator Let $L$ be the differential operator:
$$L:=\sum\limits_{\substack{j=1,2,\ldots\\
k=0,1,\ldots}}\frac{\partial^{2j+k+1}}{\partial
x^{2j+k+1}}$$ I want to find all its eigenvalues, i.e.
$\lambda$ such that there is a solution $$Lf =
\lambda f$$ that is, in every interval where $f$ is
continuous, there is a solution $f$ of the above
equation. I have no idea about how to proceed, since I
have not yet seen a similar example. A: The question is
asked in a confusing way, but it should be made clear
that $L$ is a partial differential operator of order $2$,
that is, a differential operator of order $1$. To see that
this is the case, let $T$ be the operator
$$T:=\sum_{j=1,2,\ldots}
x^{2j-1}\frac{\partial^{2j+1}}{\partial
x^{2j+1}}.$$ Then $$L=\frac{\partial}{\partial
x}+xT,$$ and it should now be clear why $L$ is a
partial differential operator of order $2$. One can also
show that the operator $$\frac{\partial^2}{\partial
x^2}+x\frac{\partial}{\partial x}$$ is a partial
differential operator of order $3$ by showing that
$$\frac{\partial^3}{\partial x^3}-
x\frac{\partial^2}{\partial x^2}-



x^2\frac{\partial}{\partial x}=\frac{\partial}{\partial
x}+xT+x\frac{\partial}{\partial x}+x^2T$$ is in fact
the infinitesimal generator of the group of smooth
transformations $$(x,y)\mapsto (a+bx, a+
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