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m Transformers are the basic model in machine learning used in recent LLMs
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m Sometimes their output is just wrong:

Could you please count the number of "R"s in the word
“"arbitrary"?

®  Theword'a rbitrary” contains 2 "R"s.

(Spoiler: “arbitrary” contains three "R's)

m Here: we analyze expressibility of transformers that take complex data (like
pictures, videos, voice, time series, ...) as input
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Word vs. Data Languages

UHATSs with finite alphabet UHATSs with infinite alphabet
C ACO [Hao et al. 2022] C TCO,
# ACO [Barcel6 et al. 2023] ¢ ACO”

Circuit complexity

Regularity = Star-Free * [Angluin et al. 2024] ¢ Regular *

= LTL * [Angluin et al. 2024]

D LTLTL
D LTL(Mon) [Barcelé et al. 2023]

Logic

Read the paper:

Thank you!

" without positional encoding, but with masking
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Read the paper:

m Boolean gates with unbounded fan-in.
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