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Right Weak Bruhat Order on Permutations
and Quasi-Symmetric Generating Functions

LI Meng-qi, LI Xue-shan

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

Abstract; Characterizing sets of permutations whose associated quasi-symmetric function is symmetric is a
long-standing problem in algebraic combinatorics. Considering the weak Bruhat order on permutations, we
study the quasi-symmetric generating function associated to principal order ideals and dual principal order
ideals in this paper. We prove that when a permutation x is both 132 and 213 patterns, the quasi-symmet-
ric generating function associated to the principal order ideal generated by x is just the complete homogene-
ous symmetric function. Dually, for a permutation 7 avoiding both 231 and 312 patterns, the quasi-sym-
metric generating function associated to the dual principal order ideal generated by x is just the elementary
symmetric function. This gives another explanation for the duality of these two bases of symmetric func-
tion.

Key words: permutation; quasi-symmetric function; symmetric function; weak Bruhat order; principal

order ideal
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