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The String Equation of the B-type Kadomtsev-Petviashvili

Hierarchy and Virasoro Constraint

NI Yuxing, LIU Shaowei

School of Mathematics and Statistics, Southwest University s Chongqging 400715, China

Abstract: In this paper, the string equation of the B-type Kadomtsev-Petviashvili (BKP) hierarchy and the
Lie algebra formed by the constraints imposed by the string equation on the ¢ function of the hierarchy are
mainly studied. Firstly, through the analysis of the existing literature, it is found that the definition of the
string equation of the BKP hierarchy will produce a mathematical contradiction. Therefore, this paper re-
optimizes the definition of the string equation of the BKP hierarchy on the basis of the existing literature.
Then, from this definition, the additional symmetry operator expressions of the string equation are recal-

culated, and the expressions of the string equation constrained on the BKP hierarchy wave function and the
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7 function are further calculated. Because of the constraints of the p reduction, it is natural to remove re-
dundant variables. Therefore, different from the existing results, this paper presents the string equation
constraint operators without redundant variables, which are imposed by the string equation on the r func-
tion of the p-reduced BKP hierarchy. Finally, through complex calculations, it is found that low-order
string equation constraint operators without redundant variables can precisely form a widely studied classi-
cal infinite-dimensional Lie algebra, namely, the non-negative Virasoro algebra and W algebra. It shows
the good algebraic structure of the BKP hierarchy, which is compatible with the existing classical results.
This also shows that our optimized definition of the string equation for the BKP hierarchy is reasonable
from another perspective.

Key words: BKP hierarchy; additional symmetries; the string equation; Virasoro algebras
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