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“Summary” of course

Questions

Do any of you have questions?

My questions:

Did anyone find a different solution to 19.2?  (That’s the problem


involving diamond patterns with tilted top row.)

In particular, did anyone find a solution involving domino tilings


of 3-by-2n grids or mutilations thereof?

I was hoping that someone would, since I still don’t know of a


bijection between the two models (even though they’re


given by the same formula).

Did anyone find a different solution to last two parts of 20.1?  

(That’s the problem involving sequences of Laurent 

polynomials satisfying a polynomial recurrence.)

What sort of Maple or Mathematica bugs have you encountered?

What did you think of the text? Not needed.

the course-packs? Not needed (but supplementary books


good; make them available in the library)

use of computers?  Good, but more support is needed (e.g.,


sample programs for those who learn best by example)

Problem 17.3 via path-enumeration

Different proof of the result from assignment #17:

We can also derive it from problem set #19, problem 1.

Draw trellis with weights at vertices

Turn it into its deleted double (and give horizontal edges 

reciprocal weights) and consider also the contracted version 

(a 2-by-2n grid-graph)

Consider the base matching, and the effect of an elementary move

Weighted Kuo condensation: 2-by-2n and 2n-by-2n grids, revisited

Weighted version of Kuo’s formula (top-down and bottom-up)

The quadratic recurrence for matchings of 2-by-2n grid is a special 

case of the quadratic recurrence for matchings of Aztec 

diamond

How to count domino tilings of squares with a pyramid of numbers 

(derived by Kuo condensation): Take a (+1)-determinant:
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From Dodgson to dominos

From Dodgson to dominos: the history of ASMs, from Dodgson to

to Mills-Robbins-Rumsey to Zeilberger to Kuperberg

Aztec diamonds: from Grensing-Carlsen-Zap to Elkies-Kuperberg-

Larsen-Propp to Kuo

A compatible pair of ASMs “is” a domino tiling of an Aztec 

diamond

Relationships between recurrences

Relationship between different integral recurrences (1D, 2D, 3D)


(to reduce dimension: set lots of variables equal to the same


thing, or set lots of variables equal to 1, or set lots of 

variables equal to 0)

Frieze patterns and diamond patterns as special cases of Dodgson

Somos sequences

Somos sequences (Somos-k; 4-through-7 versus 8-and-up)

Mention original motivation; Elkies’ explicit formula

Describe strategy for proof of integrality

Problem: What do they count?

Somos trapezoids (where I got stuck for two years)


f(i,j,k) = (f(i-1,j,k-1) f(i+1,j,k-3) + f(i,j-1,k-2) f(i,j+1,k-2))/



       f(i,j,k-4)

New: soon I may have combinatorial interpretations for Somos-4 

and Somos-5 (as matchings of certain sorts of graphs)

One key idea:

Tilted initial conditions versus change in recurrence (19.2)

However, Somos-6 and Somos-7 will not yield to this.

Cube recurrence (omit if time is short)

Higher dimensions (hypercube? hyperoctahedron?): no go!

“Summary” of course

Dimension barrier (grades of functions; kindergarten, 1st grade, 

and 2nd grade combinatorics); cf. statistical mechanics

Linear algebras and combinatorics: 

transfer matrices

matrix multiplication as concatenation of paths in directed 

graphs


path-enumeration as ``universal’’ picture for 1D

combinatorics


(comparable picture for 2-D combinatorics: routings, or even



more generally, matchings)

Generating functions and combinatorics:


the formula S(x) = x S(x)^2 + 1 carries structural information


the multivariate setting brings the two realms closer together

Linear versus nonlinear recurrences

What Robbins and Rumsey realized: Laurentness is the visible


manifestation of combinatorics that is implicit in the algebra.

Making this combinatorics explicit will be a big project, but it’s at


its earliest stages now, so it’s still possible to jump in and not


be overwhelemed by pre-existing results. 

If you’re interested in joining REACH, email me!

Mention the Wisconsin web-pages (e.g., somos.html, cube-recur) 

from which they can learn more

