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Outline 

• Human linear inverting algorithm for the sweep map 
on Fuss Dyck paths. 
• Standard Tableaux 
 

• About the sweep map on (m,n)-Dyck paths. 
 

• An extension of the Human algorithm. 
• An example using Tableaux 
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Sweep map for (m,n)-Dyck paths: 
An example 

A (7,5)-Dyck path Its sweep map image 

D 



Known Results about the Sweep Map 

• The sweep map takes (m,n)-Dyck paths to (m,n)-
Dyck paths. 

• The sweep map takes dinv to area, and area to 
bounce*.  

• Sweep map also appears in other context, such as 
core partitions. 

• ex-conjecture (over 10 years): the sweep map is a 
bijection (known for Fuss case), and the conjecture is 
extended.  

• Thomas-Williams proved the (general) conjecture for 
modulo sweep map.  

• Garsia-Xin give a geometric proof for (m,n)-Dyck 
paths. 



Problems on the sweep map 

• What is the combinatorial meaning of the bounce 
statistic, i.e.  area of the preimage. 

• Is there a simple algorithm to invert the sweep map 
as for the Fuss case. 

• The bi-statistic (dinv,area) is joint symmetric, i.e., 
 

 
Can we  give a bijective proof? The joint symmetry 

property is only prove for the classical case. It is a 
consequence of the (m,n)-Shuffle conjecture, which is 
claimed to be proved.   

• Can we generalize the joint symmetry property. 
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A puzzling (and frustrating) specialization 



Human linear algorithm extends 
for Dyck paths from (0,0) to (n,n) with 
steps 
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How to Sweep 
Rank: add k after Sk, subtract 1 after W 
        Dyck---nonnegative ranks  
Sort: small to large, right first for ties.  

(0, ), (1,0)kS k W= =
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Filling rule: 
 similar 

abcd condition 

Ranking rule 
Column: +1 
First row:  
r(i)=r(i-1)  

How to invert the sweep map 
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Ranking rule 
Column: +1 
First row:  
r(i)=r(i-1)  
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Walking rule: same rank use large label 
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