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The lattice paths studied in this paper consist of unit horizontal and vertical steps in
the positive directions. For nonnegative integers n,r, and ¢, let L, (n,r,t) be the set of
paths from the origin to the point (n,rn +t) not touching the line y = rz +t except at
the final point. It is well known that

(1) Lol = e (O

Ct+(r+1)n n

This paper is concerned with g-extensions of (1) and related results. Note that for r =
1, |Ly(n,r,t)| is a ballot number, and for r =¢ =1, it is a Catalan number.

The statistics on paths studied here are most easily defined by first converting each
path to a binary word: each horizontal step is converted to a 0 and each vertical step
to a 1. Given a binary word w = wy ---w,, we define its “down-set” to be D(w) =
{iw; > w;41, 1 <i<n—1}, and we define the three statistics desw = |D(w)|, a(w) =
D ien(w) I Sttwy =0}, Bw) =3 i prwy {7 < t:wj = 1}, Thus a(w) + B(w) is the
major index of w.

It is well known that

oo
ZTL

(2) Z | L+ (n,7,t))| (1+ Z)(T+1)”+t =1

n=0

which is related by Lagrange inversion to (1). One of the author’s main results is the
following generalization of (2): Let

Gn(r,t,z,a,b) = Z gdesw ge(w)pB(w),
weLy (n,rt)

Then for t > 1,

(3) Z Gn(r, t, T, a, b) (1+Z)---(an+z)(1—(|:-bbxzz)'"(1+brn+t_1xz) = ]_
n=0

The author also gives an analogue of (3) for a “dual” of G,, and derives recurrences
and convolution identities for GG,, and its dual. Ira Gessel
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A NEW g-LAGRANGE FORMULA AND SOME APPLICATIONS

CHRISTIAN KRATTENTHALER

ABSTRACT. A new g-extension of the Lagrange-Burmann expansion and related
formulas are proved. Finally we give a method to find g-generalizations of Riordan’s
inverse relations.
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OPERATOR METHODS AND LAGRANGE INVERSION:
A UNIFIED APPROACH TO LAGRANGE FORMULAS

CH. KRATTENTHALER

ABSTRACT. We present a general method of proving Lagrange inversion for-
mulas and give new proofs of the s-variable Lagrange-Good formula [13] and
the g-Lagrange formulas of Garsia 7], Gessel [10], Gessel and Stanton [11, 12]
and the author [18]. We also give some g-analogues of the Lagrange formula
in several variables.
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