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[1] Douglas Hofstader, Stanford Presidential Lecture, 2009


[2] Link to personal webpage

https://www.youtube.com/watch?v=n8m7lFQ3njk&t=2156s
https://singhnishit.github.io/singhnishit/


How hard is it for a world class ballerina 
to win a grand slam?

??



Definition(s)

Analogy is the mapping of knowledge from a base domain to a target such that a system 
of relations holding among the base objects also holds among the target objects, with 
relational structure mattering far more than shared object attributes. Gentner, D. (1983)



Analogical mapping between a source and target is governed by three interacting 
constraints: structural [isomorphism], semantic [similarity], and pragmatic [purpose], 
satisfied in parallel rather than by structure alone. Holyoak & Thagard (1989)



Analogy-making is the perception of common essence between two things, treated not as 
a specialized reasoning tool but as the basic mechanism underlying all concepts and 
thought. Hofstadter (2001)



Analogy is the use of a solution to one problem to generate a solution to a structurally 
similar problem, the empirical basis for studying spontaneous vs. cued transfer.



Analogy is a structure-sensitive process of access and mapping over distributed 
representations, combining the flexibility of a connectionist system and the structure 
sensitivity of a symbolic system.



...

https://www.sciencedirect.com/science/article/abs/pii/S0364021383800093
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Related work

Spotlight paper, ICML 2026. 

https://openreview.net/forum?id=GxTkgMBiz8&referrer=%5Bthe+profile+of+Gouki+Minegishi%5D%28%2Fprofile%3Fid%3D%7EGouki_Minegishi1%29


What we already know



Attacking the category theory fortress.
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Why is it fickle? 

[ RCAs ]
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POV: how Relational Cross Attention (RCA) 
transformers look at you when they separate the 
relational and contextual halves of the problem, 
and learn relationships ripped off of their 
contextual role somehow increasing accuracy



RCAT

RCAT



From Altabaa et al. , ICLR 2024.



https://arxiv.org/abs/2304.00195


Why is it fickle? 

[ RCAs ]

What is happening? 

[ Formal Languages ]
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A string with 
letters from the 

alphabet

member of the 
language

the set of allowed 
symbols

A sentence is only valid if it follows the grammar of the langauge.

rules of 
concatenation, 

collapse, 
replacement, and 

conclusion

formal 
language

Counter Languages : All brackets in the string should be closed.
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Our task can be translated to a formal language

 




Formal Languages can be defined by automatons





Automatons can be recovered mechanistically*  from 
transformers

* Aliyah et al., 2024

https://arxiv.org/abs/2407.00886


Why is it fickle? 

[ RCAs ]

What is happening? 

[ Formal Languages ]

Whats the 
algebra of 
analogy? 
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Why is it fickle? 

[ RCAs ]

What is happening? 

[ Formal Languages ]

Whats the 
algebra of 
analogy? 
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Is it pregnant? 

[ Meta-analogy ]



Formalising meta-analogy, METHOD 1.
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Formalising meta-analogy, METHOD 2.
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Why I find it so interesting.

These functors between functors are super 
interesting, because they might compose. If they 
do, then that means these meta-functors form a 
category of embeddings - which are words. 



That means this trail might lead us to words 
which are qualitatively “meta analogous” - kinda 
like how clicking the first hyperlink on any 
wikipedia article, and repetitively doing so. 
reaches the page philosophy in finite time. “the 
meta-est word”



ty :D


