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Tuesday, 22 September 2026 17:35 (5 minutes)

By a copolynomial we mean here a linear functional on the space of polynomials R[z]. The space of copoly-
nomials is denoted by R[z]’. If T € R[z]’ and p € R|[x], then the result of application of T" to p is written as
(T, p). The derivative T" of a copolynomial T € R[z]’ is defined in the same way as in the classical theory
of generalized functions: (T”,p) = —(T,p’), p € Rlz]. An important example of a copolynomial is the
d-function, which is defined by (8, p) = p(0), p € Rx].

The Cauchy-Stieltjes transform of a copolynomial T' € R[z]’ is defined as the following formal Laurent series
in the ring s 'R[[s']]: C(T)(s) = Yroo(T,2")/s"'. The mapping C : R[z]" — s 'R[[s"']] is an
isomorphism of these vector spaces. The multiplication of copolynomials is defined through the multiplication
of their Cauchy-Stieltjes transforms. The theory of linear and nonlinear PDEs in the ring R[z]’[[t]] was studied
in [1,2], respectively.

Let f(2) = Z§:1 fi2% € R[z]. We prove that the following Cauchy problem for the first order quasilinear
equation

85 + (g =0, u(0,2)=6(x),
in \mathbb{ R}[z]'[[t]] has a unique solution
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