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The Littlewood-Richardson rule is notorious for the number of errors that appeared prior to its complete, published proof. Several

published attempts to prove it are incomplete, and it is particularly difficult to avoid errors when doing hand calculations with it: even
the original example in D. E. Littlewood and A. R. Richardson (1934) contains an error.

suspected. The author was once told that the
Littlewood-Richardson rule helped to get men
on the moon but was not proved until after
they got there.

Gordon James (1987)



WHAT IS A COMBINATORIAL INTERPRETATION?

IGOR PAK*

11.4. LR rule. Consider the Littlewood—Richardson coefficients and its many combinatorial
interpretations (see e.g. [vLO01] for an extensive albeit dated survey):

o The original LR rule: cf;u = |LR(\/, V)|, see [LR34].

Lo IR * IR * SR R - R K e SR * IR - TR - R - R * S * R e TR SR C R R

The

The LR variation: cﬁy = |LR(p o v, A)|, see e.g. [RW&4].

James—Peel pictures [JP79], see also [CS84, Zel81)].

Gelfand—Zelevinsky interpretation using Gelfand—Tsetlin patterns [GZ85].
Leaves of the Lascouz—Schiitzenberger tree [LS85].

Kirillov—Reshetikhin rigged configurations [KR88] (see also [KSS02]).
Berenstein—Zelevinsky triangles [BZ92].

Fomin—Greene good maps [FG93].

Nakashima’s interpretation using crystal graphs [Nak93] (see also [BS17, §9]).
Littelmann’s paths [Lit94].

Knutson—Tao hives [KT99], see also [GP0O].

Kogan’s interpretation using RC-graphs [Kog01].

Buch’s set-valued tableauz [Buch02].

Knutson—Tao—Woodward puzzles [KTWO04].

Danilov-Koshevoy arrays [DKO05a].

Vakil’s chessgames [Vak06].

Thomas—Yong S3-symmetric LR rule [TYO08].

Purbhoo’s mosaics [Pur08] (see also [Zin09]).

Coskun’s Mondrian tableauz [Cos09).

Nadeau’s fully packed loop configurations in a triangle [Nad13] (see also [FN15]).
list above is so lengthy, it is worth examining carefully. Most of these LR rules are

byproducts of (often but not always, successful) efforts to find a combinatorial interpretation
of more general numbers. Some of these are closely related to each other, while others seem
quite different, both visually and mathematically.
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