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Two High-dimensional Loop Algebras and Their Applications
Yu Feng ZHANG(1), Hong Qing ZHANG(2)

()Mathematical School, Liaoning Norma University, Dalian 116029; (2)Department of Applied
Mathematics, Dalian University of Technology, Dalian 116024

Abstract With the help of the cycled numbers, two higher-dimensional loop algebras are constructed, whose dimension

numbers are 5(s+1) and 4(s+1), respectively. For the sake of simple calculation, we only take $s=1$ in the paper for
illustrating their applications. By employing the first loop agebra $\tilde A™* _1$, ageneralized AKNS hierarchy is

obtained, possessing 4-Hamiltonian structure, which is also reduced to the well-known AKNS hierarchy. By making use of
the second loop algebra $\tilde A”*_2$, anew integrable hierarchy with 4-potential functionsis generated, also possessing
4-Hamiltonian structure, which is redued to a nonlinear couled Burgers equation and a coupled KdV equation, respectively.
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