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Are there infinitely many m, n such that: 
1.  m is a power of 2; n is a power of 3 
2. The units digits of m, n are 8, 9 

respectively 
3.  m is the smallest power of 2 larger 

than n, and their difference is at 
least 100
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We can use their Combinatorics 
to solve the above 


Automaton Acceptance Problem

A riddle… 

…is a playful way of asking  
a research question…

Which sets of unary predicates can be 
added to the monadic second-order 
logic of order MSO while retaining 
decidability?
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…that pushes the limits of decidability.

We show the following  
MSO theories to be decidable:
⟨ℕ; < , 𝖯𝗈𝗐2, 𝖯𝗈𝗐3, 𝖯𝗈𝗐6⟩
⟨ℕ; < , 𝖯𝗈𝗐2, 𝖥𝗂𝖻𝗈𝗇𝖺𝖼𝖼𝗂⟩
⟨ℕ; < , 𝖯𝗈𝗐4, 𝖲𝗊𝗎𝖺𝗋𝖾𝗌⟩
⟨ℕ; < , 𝖯𝗈𝗐2, 𝖯𝗈𝗐3, 𝖯𝗈𝗐5⟩*
⟨ℕ; < , 𝖯𝗈𝗐2, 𝖲𝗊𝗎𝖺𝗋𝖾𝗌⟩**

*Subject to Schanuel's Conjecture
**Provided the binary expansion of  2 is weakly normal

LICS 2024


