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Nice lattices Decomposition into quadrants decompositions Corollary: 3/4-plane walks

Aim: Count walks starting at m by end point and winding angle around e. Using the reflection principal we can count walks in the 3/4-plane using

/ / any of 9 different step sets S € {—1,0,1}2
NAVARYA /\ D-finite Not D-finite
v ° - v ° This work
BAVASR VAN VA VAR f Triangular Lattice B-M 16 \ ------- R
Kreweras lattice Triangular [Lattice (>< }’ r[]:)’T ZR
¢ o B—¢ ;$§ '/I/ ‘\1\ N ,:
T Budd, 2020 Square Lattice King Lattice / \\% :JI/,'
Square Lattice King Lattice 4—t klt)z .- e
Aim: Similar method works for walks using any (non-singular) step set Functional equation (on Kreweras lattice)
S C {—1, O, 1}2 |[Bousquet-Mélou 16],[Raschel, Trotignon 19], , [Dreyfus, Trotignon 20], [Bousquet-Mélou,
Definition: Q(t7 Q, X, y) = Q(X, y) — Z t‘P‘XX(P)yY(P)S”(P) Wallner 20], [Bousquet-Mélou 21+],
] ] paths p
Equivalent formulations Example: Red path in bottom left diagram contributes t''xy3s~!.
Functional equation: Further results
X, - 07 X, - X, 0 .- : :
Q(x,y) =1+ txyQ(x, y) tQ( y) = Q0.y) | tQ( y) = Qx.0) e Method works for walks by winding angle with any non-singular
x 4 step-set S € {—1,0,1}%. Solutions are no longer so explicit
i, Q(0,x) —Q(0,0) P R g plicit.
+e'“t ” s Tty Q(y, 0). e Coming soon: Same idea solves walks with any non-singular step-set
_ 2 _
The gf E(t,s) counting excursions (starting and ending at m) is 5 €1-1,0,1}% in the 3/4-plane.
2T —2Ti

E(t,s) = Q(t,s,0,0) + Q(t,se3,0,0) + Q(t,se 3 ,0,0)
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