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Enter
THE AGE OF ARTIFICIAL INTELLIGENCE
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The future math ecosystem (OpenAI/xAI/. . . version)
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This is not the future!
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Large language models are amazing. . .

↭ . . . at processing language
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Bold claims

Mathematics is not a language

Claiming otherwise is the same confusion as that between being able to
program, and knowing a programming language (which gave us the
horror that is COBOL). Or between knowing the rules of chess and being
a competent chess player.

↭ Of course there is a mathematical language
↭ . . . with a lot of national dialects
↭ . . . with a lot of field-specific dialects

Mathematics is, at the core, the definition and exploration of new
structures and their properties.
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Genesis of an LLM

All the  
world’s 
GPUs

Weights

Giant pile  
encoding the 

conditional probability  
of string 

continuations

All the 
world’s 
strings 
(mostly 
stolen)
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On LLMs

↭ LLMs learn conditional probability distributions on language
↭ They do not learn abstract theory
↭ They do not learn abstract reasoning
↭ They do not learn calculations (except by memorization)

↭ LLMs are essentially reproductive, not creative

LLMs can’t do (new) mathematics!
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LLMs can’t handle abstract reasoning

↭ Systematically renaming terms kills performance (A chat with Bard,
[SMS25])

↭ Adding unrelated information leads to failure (GSM-Symbolic:
Understanding the Limitations of Mathematical Reasoning in Large
Language Models, [MAS+24])

↭ Answers are not robust (Fidelity of Medical Reasoning in Large
Language Models, [BJC+25])

↭ Hallucinations are likely unavoidable (LLMs Will Always Hallucinate,
and We Need to Live With This, [BAS24])

↭ Models only “fake” understanding (Potemkin Understanding in
Large Language Models, citeMWVM:Potemkin-2025)

↭ Even so-called reasoning models break gracelessly (The Illusion of
Thinking : Understanding the Strengths and Limitations of
Reasoning Models via the Lens of Problem Complexity, [SMA+25])
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Fixing LLMs (?): The LLM+ Architecture
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If LLM-based systems are not the future, what is?
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ChatGPT is not AI

Large Language Models 
ChatGPT
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ChatGPT is not AI

Deep Learning
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ChatGPT is not AI

Neural Networks
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ChatGPT is not AI

Machine Learning
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ChatGPT is not AI

Artificial Intelligence
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2500 Years of History

↭ LLMs are great at processing (natural) language
↭ Natural language is amgiguous
↭ Natural language is imprecise

↭ Mathematics has moved towards more formal language for its entire
history
↭ Euklid (formal definitions and arguments)
↭ Al-Khwarizmi et al. (Algebraic formula language)
↭ Newton and Leibniz (Formalisms for infinitesimals, Calculemus)
↭ Bool, Frege, Church, . . . (Formal logics)
↭ Russel and Whitehead (Principia Mathematica)
↭ Mizar/Isabelle/HOL/Lean/FlySpeck . . .

Future Mathematics will be based on formal logic!
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Argument by Authority (and analogy)

Edsger W.
Dijkstra [Dij78]:
On the foolishness of
“natural language
programming”

It may be illuminating to try to imagine
what would have happened if, right from
the start our native tongue would have
been the only vehicle for the input into
and the output from our information pro-
cessing equipment. My considered guess
is that history would, in a sense, have re-
peated itself, and that computer science
would consist mainly of the indeed black
art how to bootstrap from there to a suf-
ficiently well-defined formal system.
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The Future Formal Mathematics Database

↭ Expressed in symbolic logic
↭ Clear syntax
↭ Clear semantics

↭ Unified (I can dream!)
↭ One format (or compatible formats)
↭ Globally consistent

↭ Structured
↭ Di!erent domains
↭ Compositional
↭ Searchable

↭ (Increasingly) comprehensive
↭ “The place to be”
↭ One size fits all (because it’s flexible)

Math 
DB
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The Logic+ Architecture

Unified Database of Formal Mathematics
<latexit sha1_base64="eu4vPDbyQZR0sXnuYQokriB9YX4=">AAAB/3icbVDLSgMxFL1TX7W+qi7dBIvgqsyItC6LblxWsA9oh5JJM21okhmSjFCGLvwFt7p3J279FLd+iZl2Frb1QOBwzr2cmxPEnGnjut9OYWNza3unuFva2z84PCofn7R1lChCWyTikeoGWFPOJG0ZZjjtxopiEXDaCSZ3md95okqzSD6aaUx9gUeShYxgY6VuP4wU5rw0KFfcqjsHWideTiqQozko//SHEUkElYZwrHXPc2Pjp1gZRjidlfqJpjEmEzyiPUslFlT76fzeGbqwyhDZaPukQXP170aKhdZTEdhJgc1Yr3qZ+J/XS0x446dMxomhkiyCwoQjE6Hs82jIFCWGTy3BRDF7KyJjrDAxtqKllEDMslK81QrWSfuq6tWqtYfrSuM2r6cIZ3AOl+BBHRpwD01oAQEOL/AKb86z8+58OJ+L0YKT75zCEpyvX/wSlmE=</latexit>

→
<latexit sha1_base64="W34S5NgeZFrZ4/UjR1a4LL64T8c=">AAAB/3icbVDLSgMxFL1TX7W+qi7dBIvgqsyIVJdFNy4r2Ae0Q8mkmTY0yQxJRixDF/6CW927E7d+ilu/xEw7C9t6IHA4517OzQlizrRx3W+nsLa+sblV3C7t7O7tH5QPj1o6ShShTRLxSHUCrClnkjYNM5x2YkWxCDhtB+PbzG8/UqVZJB/MJKa+wEPJQkawsVKnR59shi71yxW36s6AVomXkwrkaPTLP71BRBJBpSEca9313Nj4KVaGEU6npV6iaYzJGA9p11KJBdV+Ort3is6sMkBhpOyTBs3UvxspFlpPRGAnBTYjvexl4n9eNzHhtZ8yGSeGSjIPChOOTISyz6MBU5QYPrEEE8XsrYiMsMLE2IoWUgIxzUrxlitYJa2Lqler1u4vK/WbvJ4inMApnIMHV1CHO2hAEwhweIFXeHOenXfnw/mcjxacfOcYFuB8/QIu8ZaB</latexit>

→
<latexit sha1_base64="6CJV7XmeGhKh1M6Z0eRFL50386E=">AAAB/HicbVA9TwJBEN3DL8Qv1NJmIzGxInfGoCXRxhITD0jgQvaWATbs7l1290jIBf+CrfZ2xtb/YusvcQ+uEPAlk7y8N5OZeWHMmTau++0UNja3tneKu6W9/YPDo/LxSVNHiaLg04hHqh0SDZxJ8A0zHNqxAiJCDq1wfJ/5rQkozSL5ZKYxBIIMJRswSoyV/O4EoNQrV9yqOwdeJ15OKihHo1f+6fYjmgiQhnKidcdzYxOkRBlGOcxK3URDTOiYDKFjqSQCdJDOj53hC6v08SBStqTBc/XvREqE1lMR2k5BzEivepn4n9dJzOA2SJmMEwOSLhYNEo5NhLPPcZ8poIZPLSFUMXsrpiOiCDU2n6UtoZhloXirEayT5lXVq1Vrj9eV+l0eTxGdoXN0iTx0g+roATWQjyhi6AW9ojfn2Xl3PpzPRWvByWdO0RKcr1+MuZUD</latexit>→

<latexit sha1_base64="i16U3jtExz+DrgKGsf+5753AvZA=">AAAB+HicbVA9TwJBEJ3DL8Qv1NJmIzGxInfGoCXRxhIS+UjgQvaWATbs3l1290zwwi+w1d7O2PpvbP0lLnCFgC+Z5OW9mczMC2LBtXHdbye3sbm1vZPfLeztHxweFY9PmjpKFMMGi0Sk2gHVKHiIDcONwHaskMpAYCsY38/81hMqzaPw0Uxi9CUdhnzAGTVWqrd7xZJbducg68TLSAky1HrFn24/YonE0DBBte54bmz8lCrDmcBpoZtojCkb0yF2LA2pRO2n80On5MIqfTKIlK3QkLn6dyKlUuuJDGynpGakV72Z+J/XSczg1k95GCcGQ7ZYNEgEMRGZfU36XCEzYmIJZYrbWwkbUUWZsdksbQnktGBD8VYjWCfNq7JXKVfq16XqXRZPHs7gHC7BgxuowgPUoAEMEF7gFd6cZ+fd+XA+F605J5s5hSU4X7/ll5ON</latexit>

X
<latexit sha1_base64="zaZxYzdc7DJx95bXigjV1I0RRJI=">AAAB+HicbVA9TwJBEJ3DL8Qv1NLmIjGxInfGoCXRxhISAQ1cyN4yBxt29y67eyZI+AW22tsZW/+Nrb/EBa4Q8CWTvLw3k5l5YcKZNp737eTW1jc2t/LbhZ3dvf2D4uFRU8epotigMY/VQ0g0ciaxYZjh+JAoJCLk2AqHt1O/9YRKs1jem1GCgSB9ySJGibFS/bFbLHllbwZ3lfgZKUGGWrf40+nFNBUoDeVE67bvJSYYE2UY5TgpdFKNCaFD0se2pZII1MF4dujEPbNKz41iZUsad6b+nRgTofVIhLZTEDPQy95U/M9rpya6DsZMJqlBSeeLopS7JnanX7s9ppAaPrKEUMXsrS4dEEWosdksbAnFpGBD8ZcjWCXNi7JfKVfql6XqTRZPHk7gFM7Bhyuowh3UoAEUEF7gFd6cZ+fd+XA+5605J5s5hgU4X7/nK5OO</latexit>

Y
<latexit sha1_base64="4vzAcxrGwbWH8ruJgcqrGe7GqGc=">AAAB/nicbVA9SwNBEJ2LXzF+RS1tFoOQNOFOJFoGbSwjmA9IjrC32UuW7O4du3tCOAL+BVvt7cTWv2LrL3GTXGESHww83pthZl4Qc6aN6347uY3Nre2d/G5hb//g8Kh4fNLSUaIIbZKIR6oTYE05k7RpmOG0EyuKRcBpOxjfzfz2E1WaRfLRTGLqCzyULGQEGyu1G+WwjCuVfrHkVt050DrxMlKCDI1+8ac3iEgiqDSEY627nhsbP8XKMMLptNBLNI0xGeMh7VoqsaDaT+fnTtGFVQYojJQtadBc/TuRYqH1RAS2U2Az0qveTPzP6yYmvPFTJuPEUEkWi8KEIxOh2e9owBQlhk8swUQxeysiI6wwMTahpS2BmBZsKN5qBOukdVn1atXaw1WpfpvFk4czOIcyeHANdbiHBjSBwBhe4BXenGfn3flwPhetOSebOYUlOF+/9lGVKg==</latexit>

P (f(a))

<latexit sha1_base64="jgeCILtdTrj2F21LvD38P24XQ8Q=">AAAB/XicbVA9SwNBEJ3zM8avqKXNYhBiE+5Eoo0QtLGMYD4gOcLeZi9Zs7t37O4J4Qj+BVvt7cTW32LrL3GTXGESHww83pthZl4Qc6aN6347K6tr6xubua389s7u3n7h4LCho0QRWicRj1QrwJpyJmndMMNpK1YUi4DTZjC8nfjNJ6o0i+SDGcXUF7gvWcgINlZqhKXW2XXQLRTdsjsFWiZeRoqQodYt/HR6EUkElYZwrHXbc2Pjp1gZRjgd5zuJpjEmQ9ynbUslFlT76fTaMTq1Sg+FkbIlDZqqfydSLLQeicB2CmwGetGbiP957cSEV37KZJwYKslsUZhwZCI0eR31mKLE8JElmChmb0VkgBUmxgY0tyUQ47wNxVuMYJk0zstepVy5vyhWb7J4cnAMJ1ACDy6hCndQgzoQeIQXeIU359l5dz6cz1nripPNHMEcnK9fvomVFQ==</latexit>

f(X) = b
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P (f(a))

<latexit sha1_base64="jgeCILtdTrj2F21LvD38P24XQ8Q=">AAAB/XicbVA9SwNBEJ3zM8avqKXNYhBiE+5Eoo0QtLGMYD4gOcLeZi9Zs7t37O4J4Qj+BVvt7cTW32LrL3GTXGESHww83pthZl4Qc6aN6347K6tr6xubua389s7u3n7h4LCho0QRWicRj1QrwJpyJmndMMNpK1YUi4DTZjC8nfjNJ6o0i+SDGcXUF7gvWcgINlZqhKXW2XXQLRTdsjsFWiZeRoqQodYt/HR6EUkElYZwrHXbc2Pjp1gZRjgd5zuJpjEmQ9ynbUslFlT76fTaMTq1Sg+FkbIlDZqqfydSLLQeicB2CmwGetGbiP957cSEV37KZJwYKslsUZhwZCI0eR31mKLE8JElmChmb0VkgBUmxgY0tyUQ47wNxVuMYJk0zstepVy5vyhWb7J4cnAMJ1ACDy6hCndQgzoQeIQXeIU359l5dz6cz1nripPNHMEcnK9fvomVFQ==</latexit>

f(X) = b
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The Logic+ Architecture

Unified Database of Formal Mathematics
<latexit sha1_base64="eu4vPDbyQZR0sXnuYQokriB9YX4=">AAAB/3icbVDLSgMxFL1TX7W+qi7dBIvgqsyItC6LblxWsA9oh5JJM21okhmSjFCGLvwFt7p3J279FLd+iZl2Frb1QOBwzr2cmxPEnGnjut9OYWNza3unuFva2z84PCofn7R1lChCWyTikeoGWFPOJG0ZZjjtxopiEXDaCSZ3md95okqzSD6aaUx9gUeShYxgY6VuP4wU5rw0KFfcqjsHWideTiqQozko//SHEUkElYZwrHXPc2Pjp1gZRjidlfqJpjEmEzyiPUslFlT76fzeGbqwyhDZaPukQXP170aKhdZTEdhJgc1Yr3qZ+J/XS0x446dMxomhkiyCwoQjE6Hs82jIFCWGTy3BRDF7KyJjrDAxtqKllEDMslK81QrWSfuq6tWqtYfrSuM2r6cIZ3AOl+BBHRpwD01oAQEOL/AKb86z8+58OJ+L0YKT75zCEpyvX/wSlmE=</latexit>

→
<latexit sha1_base64="W34S5NgeZFrZ4/UjR1a4LL64T8c=">AAAB/3icbVDLSgMxFL1TX7W+qi7dBIvgqsyIVJdFNy4r2Ae0Q8mkmTY0yQxJRixDF/6CW927E7d+ilu/xEw7C9t6IHA4517OzQlizrRx3W+nsLa+sblV3C7t7O7tH5QPj1o6ShShTRLxSHUCrClnkjYNM5x2YkWxCDhtB+PbzG8/UqVZJB/MJKa+wEPJQkawsVKnR59shi71yxW36s6AVomXkwrkaPTLP71BRBJBpSEca9313Nj4KVaGEU6npV6iaYzJGA9p11KJBdV+Ort3is6sMkBhpOyTBs3UvxspFlpPRGAnBTYjvexl4n9eNzHhtZ8yGSeGSjIPChOOTISyz6MBU5QYPrEEE8XsrYiMsMLE2IoWUgIxzUrxlitYJa2Lqler1u4vK/WbvJ4inMApnIMHV1CHO2hAEwhweIFXeHOenXfnw/mcjxacfOcYFuB8/QIu8ZaB</latexit>

→
<latexit sha1_base64="6CJV7XmeGhKh1M6Z0eRFL50386E=">AAAB/HicbVA9TwJBEN3DL8Qv1NJmIzGxInfGoCXRxhITD0jgQvaWATbs7l1290jIBf+CrfZ2xtb/YusvcQ+uEPAlk7y8N5OZeWHMmTau++0UNja3tneKu6W9/YPDo/LxSVNHiaLg04hHqh0SDZxJ8A0zHNqxAiJCDq1wfJ/5rQkozSL5ZKYxBIIMJRswSoyV/O4EoNQrV9yqOwdeJ15OKihHo1f+6fYjmgiQhnKidcdzYxOkRBlGOcxK3URDTOiYDKFjqSQCdJDOj53hC6v08SBStqTBc/XvREqE1lMR2k5BzEivepn4n9dJzOA2SJmMEwOSLhYNEo5NhLPPcZ8poIZPLSFUMXsrpiOiCDU2n6UtoZhloXirEayT5lXVq1Vrj9eV+l0eTxGdoXN0iTx0g+roATWQjyhi6AW9ojfn2Xl3PpzPRWvByWdO0RKcr1+MuZUD</latexit>→

<latexit sha1_base64="i16U3jtExz+DrgKGsf+5753AvZA=">AAAB+HicbVA9TwJBEJ3DL8Qv1NJmIzGxInfGoCXRxhIS+UjgQvaWATbs3l1290zwwi+w1d7O2PpvbP0lLnCFgC+Z5OW9mczMC2LBtXHdbye3sbm1vZPfLeztHxweFY9PmjpKFMMGi0Sk2gHVKHiIDcONwHaskMpAYCsY38/81hMqzaPw0Uxi9CUdhnzAGTVWqrd7xZJbducg68TLSAky1HrFn24/YonE0DBBte54bmz8lCrDmcBpoZtojCkb0yF2LA2pRO2n80On5MIqfTKIlK3QkLn6dyKlUuuJDGynpGakV72Z+J/XSczg1k95GCcGQ7ZYNEgEMRGZfU36XCEzYmIJZYrbWwkbUUWZsdksbQnktGBD8VYjWCfNq7JXKVfq16XqXRZPHs7gHC7BgxuowgPUoAEMEF7gFd6cZ+fd+XA+F605J5s5hSU4X7/ll5ON</latexit>

X
<latexit sha1_base64="zaZxYzdc7DJx95bXigjV1I0RRJI=">AAAB+HicbVA9TwJBEJ3DL8Qv1NLmIjGxInfGoCXRxhISAQ1cyN4yBxt29y67eyZI+AW22tsZW/+Nrb/EBa4Q8CWTvLw3k5l5YcKZNp737eTW1jc2t/LbhZ3dvf2D4uFRU8epotigMY/VQ0g0ciaxYZjh+JAoJCLk2AqHt1O/9YRKs1jem1GCgSB9ySJGibFS/bFbLHllbwZ3lfgZKUGGWrf40+nFNBUoDeVE67bvJSYYE2UY5TgpdFKNCaFD0se2pZII1MF4dujEPbNKz41iZUsad6b+nRgTofVIhLZTEDPQy95U/M9rpya6DsZMJqlBSeeLopS7JnanX7s9ppAaPrKEUMXsrS4dEEWosdksbAnFpGBD8ZcjWCXNi7JfKVfql6XqTRZPHk7gFM7Bhyuowh3UoAEUEF7gFd6cZ+fd+XA+5605J5s5hgU4X7/nK5OO</latexit>

Y
<latexit sha1_base64="4vzAcxrGwbWH8ruJgcqrGe7GqGc=">AAAB/nicbVA9SwNBEJ2LXzF+RS1tFoOQNOFOJFoGbSwjmA9IjrC32UuW7O4du3tCOAL+BVvt7cTWv2LrL3GTXGESHww83pthZl4Qc6aN6347uY3Nre2d/G5hb//g8Kh4fNLSUaIIbZKIR6oTYE05k7RpmOG0EyuKRcBpOxjfzfz2E1WaRfLRTGLqCzyULGQEGyu1G+WwjCuVfrHkVt050DrxMlKCDI1+8ac3iEgiqDSEY627nhsbP8XKMMLptNBLNI0xGeMh7VoqsaDaT+fnTtGFVQYojJQtadBc/TuRYqH1RAS2U2Az0qveTPzP6yYmvPFTJuPEUEkWi8KEIxOh2e9owBQlhk8swUQxeysiI6wwMTahpS2BmBZsKN5qBOukdVn1atXaw1WpfpvFk4czOIcyeHANdbiHBjSBwBhe4BXenGfn3flwPhetOSebOYUlOF+/9lGVKg==</latexit>

P (f(a))

<latexit sha1_base64="jgeCILtdTrj2F21LvD38P24XQ8Q=">AAAB/XicbVA9SwNBEJ3zM8avqKXNYhBiE+5Eoo0QtLGMYD4gOcLeZi9Zs7t37O4J4Qj+BVvt7cTW32LrL3GTXGESHww83pthZl4Qc6aN6347K6tr6xubua389s7u3n7h4LCho0QRWicRj1QrwJpyJmndMMNpK1YUi4DTZjC8nfjNJ6o0i+SDGcXUF7gvWcgINlZqhKXW2XXQLRTdsjsFWiZeRoqQodYt/HR6EUkElYZwrHXbc2Pjp1gZRjgd5zuJpjEmQ9ynbUslFlT76fTaMTq1Sg+FkbIlDZqqfydSLLQeicB2CmwGetGbiP957cSEV37KZJwYKslsUZhwZCI0eR31mKLE8JElmChmb0VkgBUmxgY0tyUQ47wNxVuMYJk0zstepVy5vyhWb7J4cnAMJ1ACDy6hCndQgzoQeIQXeIU359l5dz6cz1nripPNHMEcnK9fvomVFQ==</latexit>

f(X) = b

Formalization
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The Logic+ Architecture

Unified Database of Formal Mathematics
<latexit sha1_base64="eu4vPDbyQZR0sXnuYQokriB9YX4=">AAAB/3icbVDLSgMxFL1TX7W+qi7dBIvgqsyItC6LblxWsA9oh5JJM21okhmSjFCGLvwFt7p3J279FLd+iZl2Frb1QOBwzr2cmxPEnGnjut9OYWNza3unuFva2z84PCofn7R1lChCWyTikeoGWFPOJG0ZZjjtxopiEXDaCSZ3md95okqzSD6aaUx9gUeShYxgY6VuP4wU5rw0KFfcqjsHWideTiqQozko//SHEUkElYZwrHXPc2Pjp1gZRjidlfqJpjEmEzyiPUslFlT76fzeGbqwyhDZaPukQXP170aKhdZTEdhJgc1Yr3qZ+J/XS0x446dMxomhkiyCwoQjE6Hs82jIFCWGTy3BRDF7KyJjrDAxtqKllEDMslK81QrWSfuq6tWqtYfrSuM2r6cIZ3AOl+BBHRpwD01oAQEOL/AKb86z8+58OJ+L0YKT75zCEpyvX/wSlmE=</latexit>

→
<latexit sha1_base64="W34S5NgeZFrZ4/UjR1a4LL64T8c=">AAAB/3icbVDLSgMxFL1TX7W+qi7dBIvgqsyIVJdFNy4r2Ae0Q8mkmTY0yQxJRixDF/6CW927E7d+ilu/xEw7C9t6IHA4517OzQlizrRx3W+nsLa+sblV3C7t7O7tH5QPj1o6ShShTRLxSHUCrClnkjYNM5x2YkWxCDhtB+PbzG8/UqVZJB/MJKa+wEPJQkawsVKnR59shi71yxW36s6AVomXkwrkaPTLP71BRBJBpSEca9313Nj4KVaGEU6npV6iaYzJGA9p11KJBdV+Ort3is6sMkBhpOyTBs3UvxspFlpPRGAnBTYjvexl4n9eNzHhtZ8yGSeGSjIPChOOTISyz6MBU5QYPrEEE8XsrYiMsMLE2IoWUgIxzUrxlitYJa2Lqler1u4vK/WbvJ4inMApnIMHV1CHO2hAEwhweIFXeHOenXfnw/mcjxacfOcYFuB8/QIu8ZaB</latexit>

→
<latexit sha1_base64="6CJV7XmeGhKh1M6Z0eRFL50386E=">AAAB/HicbVA9TwJBEN3DL8Qv1NJmIzGxInfGoCXRxhITD0jgQvaWATbs7l1290jIBf+CrfZ2xtb/YusvcQ+uEPAlk7y8N5OZeWHMmTau++0UNja3tneKu6W9/YPDo/LxSVNHiaLg04hHqh0SDZxJ8A0zHNqxAiJCDq1wfJ/5rQkozSL5ZKYxBIIMJRswSoyV/O4EoNQrV9yqOwdeJ15OKihHo1f+6fYjmgiQhnKidcdzYxOkRBlGOcxK3URDTOiYDKFjqSQCdJDOj53hC6v08SBStqTBc/XvREqE1lMR2k5BzEivepn4n9dJzOA2SJmMEwOSLhYNEo5NhLPPcZ8poIZPLSFUMXsrpiOiCDU2n6UtoZhloXirEayT5lXVq1Vrj9eV+l0eTxGdoXN0iTx0g+roATWQjyhi6AW9ojfn2Xl3PpzPRWvByWdO0RKcr1+MuZUD</latexit>→

<latexit sha1_base64="i16U3jtExz+DrgKGsf+5753AvZA=">AAAB+HicbVA9TwJBEJ3DL8Qv1NJmIzGxInfGoCXRxhIS+UjgQvaWATbs3l1290zwwi+w1d7O2PpvbP0lLnCFgC+Z5OW9mczMC2LBtXHdbye3sbm1vZPfLeztHxweFY9PmjpKFMMGi0Sk2gHVKHiIDcONwHaskMpAYCsY38/81hMqzaPw0Uxi9CUdhnzAGTVWqrd7xZJbducg68TLSAky1HrFn24/YonE0DBBte54bmz8lCrDmcBpoZtojCkb0yF2LA2pRO2n80On5MIqfTKIlK3QkLn6dyKlUuuJDGynpGakV72Z+J/XSczg1k95GCcGQ7ZYNEgEMRGZfU36XCEzYmIJZYrbWwkbUUWZsdksbQnktGBD8VYjWCfNq7JXKVfq16XqXRZPHs7gHC7BgxuowgPUoAEMEF7gFd6cZ+fd+XA+F605J5s5hSU4X7/ll5ON</latexit>

X
<latexit sha1_base64="zaZxYzdc7DJx95bXigjV1I0RRJI=">AAAB+HicbVA9TwJBEJ3DL8Qv1NLmIjGxInfGoCXRxhISAQ1cyN4yBxt29y67eyZI+AW22tsZW/+Nrb/EBa4Q8CWTvLw3k5l5YcKZNp737eTW1jc2t/LbhZ3dvf2D4uFRU8epotigMY/VQ0g0ciaxYZjh+JAoJCLk2AqHt1O/9YRKs1jem1GCgSB9ySJGibFS/bFbLHllbwZ3lfgZKUGGWrf40+nFNBUoDeVE67bvJSYYE2UY5TgpdFKNCaFD0se2pZII1MF4dujEPbNKz41iZUsad6b+nRgTofVIhLZTEDPQy95U/M9rpya6DsZMJqlBSeeLopS7JnanX7s9ppAaPrKEUMXsrS4dEEWosdksbAnFpGBD8ZcjWCXNi7JfKVfql6XqTRZPHk7gFM7Bhyuowh3UoAEUEF7gFd6cZ+fd+XA+5605J5s5hgU4X7/nK5OO</latexit>

Y
<latexit sha1_base64="4vzAcxrGwbWH8ruJgcqrGe7GqGc=">AAAB/nicbVA9SwNBEJ2LXzF+RS1tFoOQNOFOJFoGbSwjmA9IjrC32UuW7O4du3tCOAL+BVvt7cTWv2LrL3GTXGESHww83pthZl4Qc6aN6347uY3Nre2d/G5hb//g8Kh4fNLSUaIIbZKIR6oTYE05k7RpmOG0EyuKRcBpOxjfzfz2E1WaRfLRTGLqCzyULGQEGyu1G+WwjCuVfrHkVt050DrxMlKCDI1+8ac3iEgiqDSEY627nhsbP8XKMMLptNBLNI0xGeMh7VoqsaDaT+fnTtGFVQYojJQtadBc/TuRYqH1RAS2U2Az0qveTPzP6yYmvPFTJuPEUEkWi8KEIxOh2e9owBQlhk8swUQxeysiI6wwMTahpS2BmBZsKN5qBOukdVn1atXaw1WpfpvFk4czOIcyeHANdbiHBjSBwBhe4BXenGfn3flwPhetOSebOYUlOF+/9lGVKg==</latexit>

P (f(a))

<latexit sha1_base64="jgeCILtdTrj2F21LvD38P24XQ8Q=">AAAB/XicbVA9SwNBEJ3zM8avqKXNYhBiE+5Eoo0QtLGMYD4gOcLeZi9Zs7t37O4J4Qj+BVvt7cTW32LrL3GTXGESHww83pthZl4Qc6aN6347K6tr6xubua389s7u3n7h4LCho0QRWicRj1QrwJpyJmndMMNpK1YUi4DTZjC8nfjNJ6o0i+SDGcXUF7gvWcgINlZqhKXW2XXQLRTdsjsFWiZeRoqQodYt/HR6EUkElYZwrHXbc2Pjp1gZRjgd5zuJpjEmQ9ynbUslFlT76fTaMTq1Sg+FkbIlDZqqfydSLLQeicB2CmwGetGbiP957cSEV37KZJwYKslsUZhwZCI0eR31mKLE8JElmChmb0VkgBUmxgY0tyUQ47wNxVuMYJk0zstepVy5vyhWb7J4cnAMJ1ACDy6hCndQgzoQeIQXeIU359l5dz6cz1nripPNHMEcnK9fvomVFQ==</latexit>

f(X) = b

Formalization

Check Internal 
Consistency
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The Logic+ Architecture

Unified Database of Formal Mathematics
<latexit sha1_base64="eu4vPDbyQZR0sXnuYQokriB9YX4=">AAAB/3icbVDLSgMxFL1TX7W+qi7dBIvgqsyItC6LblxWsA9oh5JJM21okhmSjFCGLvwFt7p3J279FLd+iZl2Frb1QOBwzr2cmxPEnGnjut9OYWNza3unuFva2z84PCofn7R1lChCWyTikeoGWFPOJG0ZZjjtxopiEXDaCSZ3md95okqzSD6aaUx9gUeShYxgY6VuP4wU5rw0KFfcqjsHWideTiqQozko//SHEUkElYZwrHXPc2Pjp1gZRjidlfqJpjEmEzyiPUslFlT76fzeGbqwyhDZaPukQXP170aKhdZTEdhJgc1Yr3qZ+J/XS0x446dMxomhkiyCwoQjE6Hs82jIFCWGTy3BRDF7KyJjrDAxtqKllEDMslK81QrWSfuq6tWqtYfrSuM2r6cIZ3AOl+BBHRpwD01oAQEOL/AKb86z8+58OJ+L0YKT75zCEpyvX/wSlmE=</latexit>

→
<latexit sha1_base64="W34S5NgeZFrZ4/UjR1a4LL64T8c=">AAAB/3icbVDLSgMxFL1TX7W+qi7dBIvgqsyIVJdFNy4r2Ae0Q8mkmTY0yQxJRixDF/6CW927E7d+ilu/xEw7C9t6IHA4517OzQlizrRx3W+nsLa+sblV3C7t7O7tH5QPj1o6ShShTRLxSHUCrClnkjYNM5x2YkWxCDhtB+PbzG8/UqVZJB/MJKa+wEPJQkawsVKnR59shi71yxW36s6AVomXkwrkaPTLP71BRBJBpSEca9313Nj4KVaGEU6npV6iaYzJGA9p11KJBdV+Ort3is6sMkBhpOyTBs3UvxspFlpPRGAnBTYjvexl4n9eNzHhtZ8yGSeGSjIPChOOTISyz6MBU5QYPrEEE8XsrYiMsMLE2IoWUgIxzUrxlitYJa2Lqler1u4vK/WbvJ4inMApnIMHV1CHO2hAEwhweIFXeHOenXfnw/mcjxacfOcYFuB8/QIu8ZaB</latexit>

→
<latexit sha1_base64="6CJV7XmeGhKh1M6Z0eRFL50386E=">AAAB/HicbVA9TwJBEN3DL8Qv1NJmIzGxInfGoCXRxhITD0jgQvaWATbs7l1290jIBf+CrfZ2xtb/YusvcQ+uEPAlk7y8N5OZeWHMmTau++0UNja3tneKu6W9/YPDo/LxSVNHiaLg04hHqh0SDZxJ8A0zHNqxAiJCDq1wfJ/5rQkozSL5ZKYxBIIMJRswSoyV/O4EoNQrV9yqOwdeJ15OKihHo1f+6fYjmgiQhnKidcdzYxOkRBlGOcxK3URDTOiYDKFjqSQCdJDOj53hC6v08SBStqTBc/XvREqE1lMR2k5BzEivepn4n9dJzOA2SJmMEwOSLhYNEo5NhLPPcZ8poIZPLSFUMXsrpiOiCDU2n6UtoZhloXirEayT5lXVq1Vrj9eV+l0eTxGdoXN0iTx0g+roATWQjyhi6AW9ojfn2Xl3PpzPRWvByWdO0RKcr1+MuZUD</latexit>→

<latexit sha1_base64="i16U3jtExz+DrgKGsf+5753AvZA=">AAAB+HicbVA9TwJBEJ3DL8Qv1NJmIzGxInfGoCXRxhIS+UjgQvaWATbs3l1290zwwi+w1d7O2PpvbP0lLnCFgC+Z5OW9mczMC2LBtXHdbye3sbm1vZPfLeztHxweFY9PmjpKFMMGi0Sk2gHVKHiIDcONwHaskMpAYCsY38/81hMqzaPw0Uxi9CUdhnzAGTVWqrd7xZJbducg68TLSAky1HrFn24/YonE0DBBte54bmz8lCrDmcBpoZtojCkb0yF2LA2pRO2n80On5MIqfTKIlK3QkLn6dyKlUuuJDGynpGakV72Z+J/XSczg1k95GCcGQ7ZYNEgEMRGZfU36XCEzYmIJZYrbWwkbUUWZsdksbQnktGBD8VYjWCfNq7JXKVfq16XqXRZPHs7gHC7BgxuowgPUoAEMEF7gFd6cZ+fd+XA+F605J5s5hSU4X7/ll5ON</latexit>

X
<latexit sha1_base64="zaZxYzdc7DJx95bXigjV1I0RRJI=">AAAB+HicbVA9TwJBEJ3DL8Qv1NLmIjGxInfGoCXRxhISAQ1cyN4yBxt29y67eyZI+AW22tsZW/+Nrb/EBa4Q8CWTvLw3k5l5YcKZNp737eTW1jc2t/LbhZ3dvf2D4uFRU8epotigMY/VQ0g0ciaxYZjh+JAoJCLk2AqHt1O/9YRKs1jem1GCgSB9ySJGibFS/bFbLHllbwZ3lfgZKUGGWrf40+nFNBUoDeVE67bvJSYYE2UY5TgpdFKNCaFD0se2pZII1MF4dujEPbNKz41iZUsad6b+nRgTofVIhLZTEDPQy95U/M9rpya6DsZMJqlBSeeLopS7JnanX7s9ppAaPrKEUMXsrS4dEEWosdksbAnFpGBD8ZcjWCXNi7JfKVfql6XqTRZPHk7gFM7Bhyuowh3UoAEUEF7gFd6cZ+fd+XA+5605J5s5hgU4X7/nK5OO</latexit>

Y
<latexit sha1_base64="4vzAcxrGwbWH8ruJgcqrGe7GqGc=">AAAB/nicbVA9SwNBEJ2LXzF+RS1tFoOQNOFOJFoGbSwjmA9IjrC32UuW7O4du3tCOAL+BVvt7cTWv2LrL3GTXGESHww83pthZl4Qc6aN6347uY3Nre2d/G5hb//g8Kh4fNLSUaIIbZKIR6oTYE05k7RpmOG0EyuKRcBpOxjfzfz2E1WaRfLRTGLqCzyULGQEGyu1G+WwjCuVfrHkVt050DrxMlKCDI1+8ac3iEgiqDSEY627nhsbP8XKMMLptNBLNI0xGeMh7VoqsaDaT+fnTtGFVQYojJQtadBc/TuRYqH1RAS2U2Az0qveTPzP6yYmvPFTJuPEUEkWi8KEIxOh2e9owBQlhk8swUQxeysiI6wwMTahpS2BmBZsKN5qBOukdVn1atXaw1WpfpvFk4czOIcyeHANdbiHBjSBwBhe4BXenGfn3flwPhetOSebOYUlOF+/9lGVKg==</latexit>

P (f(a))

<latexit sha1_base64="jgeCILtdTrj2F21LvD38P24XQ8Q=">AAAB/XicbVA9SwNBEJ3zM8avqKXNYhBiE+5Eoo0QtLGMYD4gOcLeZi9Zs7t37O4J4Qj+BVvt7cTW32LrL3GTXGESHww83pthZl4Qc6aN6347K6tr6xubua389s7u3n7h4LCho0QRWicRj1QrwJpyJmndMMNpK1YUi4DTZjC8nfjNJ6o0i+SDGcXUF7gvWcgINlZqhKXW2XXQLRTdsjsFWiZeRoqQodYt/HR6EUkElYZwrHXbc2Pjp1gZRjgd5zuJpjEmQ9ynbUslFlT76fTaMTq1Sg+FkbIlDZqqfydSLLQeicB2CmwGetGbiP957cSEV37KZJwYKslsUZhwZCI0eR31mKLE8JElmChmb0VkgBUmxgY0tyUQ47wNxVuMYJk0zstepVy5vyhWb7J4cnAMJ1ACDy6hCndQgzoQeIQXeIU359l5dz6cz1nripPNHMEcnK9fvomVFQ==</latexit>

f(X) = b
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<latexit sha1_base64="eu4vPDbyQZR0sXnuYQokriB9YX4=">AAAB/3icbVDLSgMxFL1TX7W+qi7dBIvgqsyItC6LblxWsA9oh5JJM21okhmSjFCGLvwFt7p3J279FLd+iZl2Frb1QOBwzr2cmxPEnGnjut9OYWNza3unuFva2z84PCofn7R1lChCWyTikeoGWFPOJG0ZZjjtxopiEXDaCSZ3md95okqzSD6aaUx9gUeShYxgY6VuP4wU5rw0KFfcqjsHWideTiqQozko//SHEUkElYZwrHXPc2Pjp1gZRjidlfqJpjEmEzyiPUslFlT76fzeGbqwyhDZaPukQXP170aKhdZTEdhJgc1Yr3qZ+J/XS0x446dMxomhkiyCwoQjE6Hs82jIFCWGTy3BRDF7KyJjrDAxtqKllEDMslK81QrWSfuq6tWqtYfrSuM2r6cIZ3AOl+BBHRpwD01oAQEOL/AKb86z8+58OJ+L0YKT75zCEpyvX/wSlmE=</latexit>

→
<latexit sha1_base64="W34S5NgeZFrZ4/UjR1a4LL64T8c=">AAAB/3icbVDLSgMxFL1TX7W+qi7dBIvgqsyIVJdFNy4r2Ae0Q8mkmTY0yQxJRixDF/6CW927E7d+ilu/xEw7C9t6IHA4517OzQlizrRx3W+nsLa+sblV3C7t7O7tH5QPj1o6ShShTRLxSHUCrClnkjYNM5x2YkWxCDhtB+PbzG8/UqVZJB/MJKa+wEPJQkawsVKnR59shi71yxW36s6AVomXkwrkaPTLP71BRBJBpSEca9313Nj4KVaGEU6npV6iaYzJGA9p11KJBdV+Ort3is6sMkBhpOyTBs3UvxspFlpPRGAnBTYjvexl4n9eNzHhtZ8yGSeGSjIPChOOTISyz6MBU5QYPrEEE8XsrYiMsMLE2IoWUgIxzUrxlitYJa2Lqler1u4vK/WbvJ4inMApnIMHV1CHO2hAEwhweIFXeHOenXfnw/mcjxacfOcYFuB8/QIu8ZaB</latexit>

→
<latexit sha1_base64="6CJV7XmeGhKh1M6Z0eRFL50386E=">AAAB/HicbVA9TwJBEN3DL8Qv1NJmIzGxInfGoCXRxhITD0jgQvaWATbs7l1290jIBf+CrfZ2xtb/YusvcQ+uEPAlk7y8N5OZeWHMmTau++0UNja3tneKu6W9/YPDo/LxSVNHiaLg04hHqh0SDZxJ8A0zHNqxAiJCDq1wfJ/5rQkozSL5ZKYxBIIMJRswSoyV/O4EoNQrV9yqOwdeJ15OKihHo1f+6fYjmgiQhnKidcdzYxOkRBlGOcxK3URDTOiYDKFjqSQCdJDOj53hC6v08SBStqTBc/XvREqE1lMR2k5BzEivepn4n9dJzOA2SJmMEwOSLhYNEo5NhLPPcZ8poIZPLSFUMXsrpiOiCDU2n6UtoZhloXirEayT5lXVq1Vrj9eV+l0eTxGdoXN0iTx0g+roATWQjyhi6AW9ojfn2Xl3PpzPRWvByWdO0RKcr1+MuZUD</latexit>→

<latexit sha1_base64="i16U3jtExz+DrgKGsf+5753AvZA=">AAAB+HicbVA9TwJBEJ3DL8Qv1NJmIzGxInfGoCXRxhIS+UjgQvaWATbs3l1290zwwi+w1d7O2PpvbP0lLnCFgC+Z5OW9mczMC2LBtXHdbye3sbm1vZPfLeztHxweFY9PmjpKFMMGi0Sk2gHVKHiIDcONwHaskMpAYCsY38/81hMqzaPw0Uxi9CUdhnzAGTVWqrd7xZJbducg68TLSAky1HrFn24/YonE0DBBte54bmz8lCrDmcBpoZtojCkb0yF2LA2pRO2n80On5MIqfTKIlK3QkLn6dyKlUuuJDGynpGakV72Z+J/XSczg1k95GCcGQ7ZYNEgEMRGZfU36XCEzYmIJZYrbWwkbUUWZsdksbQnktGBD8VYjWCfNq7JXKVfq16XqXRZPHs7gHC7BgxuowgPUoAEMEF7gFd6cZ+fd+XA+F605J5s5hSU4X7/ll5ON</latexit>

X
<latexit sha1_base64="zaZxYzdc7DJx95bXigjV1I0RRJI=">AAAB+HicbVA9TwJBEJ3DL8Qv1NLmIjGxInfGoCXRxhISAQ1cyN4yBxt29y67eyZI+AW22tsZW/+Nrb/EBa4Q8CWTvLw3k5l5YcKZNp737eTW1jc2t/LbhZ3dvf2D4uFRU8epotigMY/VQ0g0ciaxYZjh+JAoJCLk2AqHt1O/9YRKs1jem1GCgSB9ySJGibFS/bFbLHllbwZ3lfgZKUGGWrf40+nFNBUoDeVE67bvJSYYE2UY5TgpdFKNCaFD0se2pZII1MF4dujEPbNKz41iZUsad6b+nRgTofVIhLZTEDPQy95U/M9rpya6DsZMJqlBSeeLopS7JnanX7s9ppAaPrKEUMXsrS4dEEWosdksbAnFpGBD8ZcjWCXNi7JfKVfql6XqTRZPHk7gFM7Bhyuowh3UoAEUEF7gFd6cZ+fd+XA+5605J5s5hgU4X7/nK5OO</latexit>

Y
<latexit sha1_base64="4vzAcxrGwbWH8ruJgcqrGe7GqGc=">AAAB/nicbVA9SwNBEJ2LXzF+RS1tFoOQNOFOJFoGbSwjmA9IjrC32UuW7O4du3tCOAL+BVvt7cTWv2LrL3GTXGESHww83pthZl4Qc6aN6347uY3Nre2d/G5hb//g8Kh4fNLSUaIIbZKIR6oTYE05k7RpmOG0EyuKRcBpOxjfzfz2E1WaRfLRTGLqCzyULGQEGyu1G+WwjCuVfrHkVt050DrxMlKCDI1+8ac3iEgiqDSEY627nhsbP8XKMMLptNBLNI0xGeMh7VoqsaDaT+fnTtGFVQYojJQtadBc/TuRYqH1RAS2U2Az0qveTPzP6yYmvPFTJuPEUEkWi8KEIxOh2e9owBQlhk8swUQxeysiI6wwMTahpS2BmBZsKN5qBOukdVn1atXaw1WpfpvFk4czOIcyeHANdbiHBjSBwBhe4BXenGfn3flwPhetOSebOYUlOF+/9lGVKg==</latexit>

P (f(a))

<latexit sha1_base64="jgeCILtdTrj2F21LvD38P24XQ8Q=">AAAB/XicbVA9SwNBEJ3zM8avqKXNYhBiE+5Eoo0QtLGMYD4gOcLeZi9Zs7t37O4J4Qj+BVvt7cTW32LrL3GTXGESHww83pthZl4Qc6aN6347K6tr6xubua389s7u3n7h4LCho0QRWicRj1QrwJpyJmndMMNpK1YUi4DTZjC8nfjNJ6o0i+SDGcXUF7gvWcgINlZqhKXW2XXQLRTdsjsFWiZeRoqQodYt/HR6EUkElYZwrHXbc2Pjp1gZRjgd5zuJpjEmQ9ynbUslFlT76fTaMTq1Sg+FkbIlDZqqfydSLLQeicB2CmwGetGbiP957cSEV37KZJwYKslsUZhwZCI0eR31mKLE8JElmChmb0VkgBUmxgY0tyUQ47wNxVuMYJk0zstepVy5vyhWb7J4cnAMJ1ACDy6hCndQgzoQeIQXeIU359l5dz6cz1nripPNHMEcnK9fvomVFQ==</latexit>

f(X) = b
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Unified Database of Formal Mathematics
<latexit sha1_base64="eu4vPDbyQZR0sXnuYQokriB9YX4=">AAAB/3icbVDLSgMxFL1TX7W+qi7dBIvgqsyItC6LblxWsA9oh5JJM21okhmSjFCGLvwFt7p3J279FLd+iZl2Frb1QOBwzr2cmxPEnGnjut9OYWNza3unuFva2z84PCofn7R1lChCWyTikeoGWFPOJG0ZZjjtxopiEXDaCSZ3md95okqzSD6aaUx9gUeShYxgY6VuP4wU5rw0KFfcqjsHWideTiqQozko//SHEUkElYZwrHXPc2Pjp1gZRjidlfqJpjEmEzyiPUslFlT76fzeGbqwyhDZaPukQXP170aKhdZTEdhJgc1Yr3qZ+J/XS0x446dMxomhkiyCwoQjE6Hs82jIFCWGTy3BRDF7KyJjrDAxtqKllEDMslK81QrWSfuq6tWqtYfrSuM2r6cIZ3AOl+BBHRpwD01oAQEOL/AKb86z8+58OJ+L0YKT75zCEpyvX/wSlmE=</latexit>

→
<latexit sha1_base64="W34S5NgeZFrZ4/UjR1a4LL64T8c=">AAAB/3icbVDLSgMxFL1TX7W+qi7dBIvgqsyIVJdFNy4r2Ae0Q8mkmTY0yQxJRixDF/6CW927E7d+ilu/xEw7C9t6IHA4517OzQlizrRx3W+nsLa+sblV3C7t7O7tH5QPj1o6ShShTRLxSHUCrClnkjYNM5x2YkWxCDhtB+PbzG8/UqVZJB/MJKa+wEPJQkawsVKnR59shi71yxW36s6AVomXkwrkaPTLP71BRBJBpSEca9313Nj4KVaGEU6npV6iaYzJGA9p11KJBdV+Ort3is6sMkBhpOyTBs3UvxspFlpPRGAnBTYjvexl4n9eNzHhtZ8yGSeGSjIPChOOTISyz6MBU5QYPrEEE8XsrYiMsMLE2IoWUgIxzUrxlitYJa2Lqler1u4vK/WbvJ4inMApnIMHV1CHO2hAEwhweIFXeHOenXfnw/mcjxacfOcYFuB8/QIu8ZaB</latexit>

→
<latexit sha1_base64="6CJV7XmeGhKh1M6Z0eRFL50386E=">AAAB/HicbVA9TwJBEN3DL8Qv1NJmIzGxInfGoCXRxhITD0jgQvaWATbs7l1290jIBf+CrfZ2xtb/YusvcQ+uEPAlk7y8N5OZeWHMmTau++0UNja3tneKu6W9/YPDo/LxSVNHiaLg04hHqh0SDZxJ8A0zHNqxAiJCDq1wfJ/5rQkozSL5ZKYxBIIMJRswSoyV/O4EoNQrV9yqOwdeJ15OKihHo1f+6fYjmgiQhnKidcdzYxOkRBlGOcxK3URDTOiYDKFjqSQCdJDOj53hC6v08SBStqTBc/XvREqE1lMR2k5BzEivepn4n9dJzOA2SJmMEwOSLhYNEo5NhLPPcZ8poIZPLSFUMXsrpiOiCDU2n6UtoZhloXirEayT5lXVq1Vrj9eV+l0eTxGdoXN0iTx0g+roATWQjyhi6AW9ojfn2Xl3PpzPRWvByWdO0RKcr1+MuZUD</latexit>→

<latexit sha1_base64="i16U3jtExz+DrgKGsf+5753AvZA=">AAAB+HicbVA9TwJBEJ3DL8Qv1NJmIzGxInfGoCXRxhIS+UjgQvaWATbs3l1290zwwi+w1d7O2PpvbP0lLnCFgC+Z5OW9mczMC2LBtXHdbye3sbm1vZPfLeztHxweFY9PmjpKFMMGi0Sk2gHVKHiIDcONwHaskMpAYCsY38/81hMqzaPw0Uxi9CUdhnzAGTVWqrd7xZJbducg68TLSAky1HrFn24/YonE0DBBte54bmz8lCrDmcBpoZtojCkb0yF2LA2pRO2n80On5MIqfTKIlK3QkLn6dyKlUuuJDGynpGakV72Z+J/XSczg1k95GCcGQ7ZYNEgEMRGZfU36XCEzYmIJZYrbWwkbUUWZsdksbQnktGBD8VYjWCfNq7JXKVfq16XqXRZPHs7gHC7BgxuowgPUoAEMEF7gFd6cZ+fd+XA+F605J5s5hSU4X7/ll5ON</latexit>

X
<latexit sha1_base64="zaZxYzdc7DJx95bXigjV1I0RRJI=">AAAB+HicbVA9TwJBEJ3DL8Qv1NLmIjGxInfGoCXRxhISAQ1cyN4yBxt29y67eyZI+AW22tsZW/+Nrb/EBa4Q8CWTvLw3k5l5YcKZNp737eTW1jc2t/LbhZ3dvf2D4uFRU8epotigMY/VQ0g0ciaxYZjh+JAoJCLk2AqHt1O/9YRKs1jem1GCgSB9ySJGibFS/bFbLHllbwZ3lfgZKUGGWrf40+nFNBUoDeVE67bvJSYYE2UY5TgpdFKNCaFD0se2pZII1MF4dujEPbNKz41iZUsad6b+nRgTofVIhLZTEDPQy95U/M9rpya6DsZMJqlBSeeLopS7JnanX7s9ppAaPrKEUMXsrS4dEEWosdksbAnFpGBD8ZcjWCXNi7JfKVfql6XqTRZPHk7gFM7Bhyuowh3UoAEUEF7gFd6cZ+fd+XA+5605J5s5hgU4X7/nK5OO</latexit>

Y
<latexit sha1_base64="4vzAcxrGwbWH8ruJgcqrGe7GqGc=">AAAB/nicbVA9SwNBEJ2LXzF+RS1tFoOQNOFOJFoGbSwjmA9IjrC32UuW7O4du3tCOAL+BVvt7cTWv2LrL3GTXGESHww83pthZl4Qc6aN6347uY3Nre2d/G5hb//g8Kh4fNLSUaIIbZKIR6oTYE05k7RpmOG0EyuKRcBpOxjfzfz2E1WaRfLRTGLqCzyULGQEGyu1G+WwjCuVfrHkVt050DrxMlKCDI1+8ac3iEgiqDSEY627nhsbP8XKMMLptNBLNI0xGeMh7VoqsaDaT+fnTtGFVQYojJQtadBc/TuRYqH1RAS2U2Az0qveTPzP6yYmvPFTJuPEUEkWi8KEIxOh2e9owBQlhk8swUQxeysiI6wwMTahpS2BmBZsKN5qBOukdVn1atXaw1WpfpvFk4czOIcyeHANdbiHBjSBwBhe4BXenGfn3flwPhetOSebOYUlOF+/9lGVKg==</latexit>

P (f(a))

<latexit sha1_base64="jgeCILtdTrj2F21LvD38P24XQ8Q=">AAAB/XicbVA9SwNBEJ3zM8avqKXNYhBiE+5Eoo0QtLGMYD4gOcLeZi9Zs7t37O4J4Qj+BVvt7cTW32LrL3GTXGESHww83pthZl4Qc6aN6347K6tr6xubua389s7u3n7h4LCho0QRWicRj1QrwJpyJmndMMNpK1YUi4DTZjC8nfjNJ6o0i+SDGcXUF7gvWcgINlZqhKXW2XXQLRTdsjsFWiZeRoqQodYt/HR6EUkElYZwrHXbc2Pjp1gZRjgd5zuJpjEmQ9ynbUslFlT76fTaMTq1Sg+FkbIlDZqqfydSLLQeicB2CmwGetGbiP957cSEV37KZJwYKslsUZhwZCI0eR31mKLE8JElmChmb0VkgBUmxgY0tyUQ47wNxVuMYJk0zstepVy5vyhWb7J4cnAMJ1ACDy6hCndQgzoQeIQXeIU359l5dz6cz1nripPNHMEcnK9fvomVFQ==</latexit>

f(X) = b
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The Logic+ Architecture

Unified Database of Formal Mathematics
<latexit sha1_base64="eu4vPDbyQZR0sXnuYQokriB9YX4=">AAAB/3icbVDLSgMxFL1TX7W+qi7dBIvgqsyItC6LblxWsA9oh5JJM21okhmSjFCGLvwFt7p3J279FLd+iZl2Frb1QOBwzr2cmxPEnGnjut9OYWNza3unuFva2z84PCofn7R1lChCWyTikeoGWFPOJG0ZZjjtxopiEXDaCSZ3md95okqzSD6aaUx9gUeShYxgY6VuP4wU5rw0KFfcqjsHWideTiqQozko//SHEUkElYZwrHXPc2Pjp1gZRjidlfqJpjEmEzyiPUslFlT76fzeGbqwyhDZaPukQXP170aKhdZTEdhJgc1Yr3qZ+J/XS0x446dMxomhkiyCwoQjE6Hs82jIFCWGTy3BRDF7KyJjrDAxtqKllEDMslK81QrWSfuq6tWqtYfrSuM2r6cIZ3AOl+BBHRpwD01oAQEOL/AKb86z8+58OJ+L0YKT75zCEpyvX/wSlmE=</latexit>

→
<latexit sha1_base64="W34S5NgeZFrZ4/UjR1a4LL64T8c=">AAAB/3icbVDLSgMxFL1TX7W+qi7dBIvgqsyIVJdFNy4r2Ae0Q8mkmTY0yQxJRixDF/6CW927E7d+ilu/xEw7C9t6IHA4517OzQlizrRx3W+nsLa+sblV3C7t7O7tH5QPj1o6ShShTRLxSHUCrClnkjYNM5x2YkWxCDhtB+PbzG8/UqVZJB/MJKa+wEPJQkawsVKnR59shi71yxW36s6AVomXkwrkaPTLP71BRBJBpSEca9313Nj4KVaGEU6npV6iaYzJGA9p11KJBdV+Ort3is6sMkBhpOyTBs3UvxspFlpPRGAnBTYjvexl4n9eNzHhtZ8yGSeGSjIPChOOTISyz6MBU5QYPrEEE8XsrYiMsMLE2IoWUgIxzUrxlitYJa2Lqler1u4vK/WbvJ4inMApnIMHV1CHO2hAEwhweIFXeHOenXfnw/mcjxacfOcYFuB8/QIu8ZaB</latexit>

→
<latexit sha1_base64="6CJV7XmeGhKh1M6Z0eRFL50386E=">AAAB/HicbVA9TwJBEN3DL8Qv1NJmIzGxInfGoCXRxhITD0jgQvaWATbs7l1290jIBf+CrfZ2xtb/YusvcQ+uEPAlk7y8N5OZeWHMmTau++0UNja3tneKu6W9/YPDo/LxSVNHiaLg04hHqh0SDZxJ8A0zHNqxAiJCDq1wfJ/5rQkozSL5ZKYxBIIMJRswSoyV/O4EoNQrV9yqOwdeJ15OKihHo1f+6fYjmgiQhnKidcdzYxOkRBlGOcxK3URDTOiYDKFjqSQCdJDOj53hC6v08SBStqTBc/XvREqE1lMR2k5BzEivepn4n9dJzOA2SJmMEwOSLhYNEo5NhLPPcZ8poIZPLSFUMXsrpiOiCDU2n6UtoZhloXirEayT5lXVq1Vrj9eV+l0eTxGdoXN0iTx0g+roATWQjyhi6AW9ojfn2Xl3PpzPRWvByWdO0RKcr1+MuZUD</latexit>→

<latexit sha1_base64="i16U3jtExz+DrgKGsf+5753AvZA=">AAAB+HicbVA9TwJBEJ3DL8Qv1NJmIzGxInfGoCXRxhIS+UjgQvaWATbs3l1290zwwi+w1d7O2PpvbP0lLnCFgC+Z5OW9mczMC2LBtXHdbye3sbm1vZPfLeztHxweFY9PmjpKFMMGi0Sk2gHVKHiIDcONwHaskMpAYCsY38/81hMqzaPw0Uxi9CUdhnzAGTVWqrd7xZJbducg68TLSAky1HrFn24/YonE0DBBte54bmz8lCrDmcBpoZtojCkb0yF2LA2pRO2n80On5MIqfTKIlK3QkLn6dyKlUuuJDGynpGakV72Z+J/XSczg1k95GCcGQ7ZYNEgEMRGZfU36XCEzYmIJZYrbWwkbUUWZsdksbQnktGBD8VYjWCfNq7JXKVfq16XqXRZPHs7gHC7BgxuowgPUoAEMEF7gFd6cZ+fd+XA+F605J5s5hSU4X7/ll5ON</latexit>

X
<latexit sha1_base64="zaZxYzdc7DJx95bXigjV1I0RRJI=">AAAB+HicbVA9TwJBEJ3DL8Qv1NLmIjGxInfGoCXRxhISAQ1cyN4yBxt29y67eyZI+AW22tsZW/+Nrb/EBa4Q8CWTvLw3k5l5YcKZNp737eTW1jc2t/LbhZ3dvf2D4uFRU8epotigMY/VQ0g0ciaxYZjh+JAoJCLk2AqHt1O/9YRKs1jem1GCgSB9ySJGibFS/bFbLHllbwZ3lfgZKUGGWrf40+nFNBUoDeVE67bvJSYYE2UY5TgpdFKNCaFD0se2pZII1MF4dujEPbNKz41iZUsad6b+nRgTofVIhLZTEDPQy95U/M9rpya6DsZMJqlBSeeLopS7JnanX7s9ppAaPrKEUMXsrS4dEEWosdksbAnFpGBD8ZcjWCXNi7JfKVfql6XqTRZPHk7gFM7Bhyuowh3UoAEUEF7gFd6cZ+fd+XA+5605J5s5hgU4X7/nK5OO</latexit>

Y
<latexit sha1_base64="4vzAcxrGwbWH8ruJgcqrGe7GqGc=">AAAB/nicbVA9SwNBEJ2LXzF+RS1tFoOQNOFOJFoGbSwjmA9IjrC32UuW7O4du3tCOAL+BVvt7cTWv2LrL3GTXGESHww83pthZl4Qc6aN6347uY3Nre2d/G5hb//g8Kh4fNLSUaIIbZKIR6oTYE05k7RpmOG0EyuKRcBpOxjfzfz2E1WaRfLRTGLqCzyULGQEGyu1G+WwjCuVfrHkVt050DrxMlKCDI1+8ac3iEgiqDSEY627nhsbP8XKMMLptNBLNI0xGeMh7VoqsaDaT+fnTtGFVQYojJQtadBc/TuRYqH1RAS2U2Az0qveTPzP6yYmvPFTJuPEUEkWi8KEIxOh2e9owBQlhk8swUQxeysiI6wwMTahpS2BmBZsKN5qBOukdVn1atXaw1WpfpvFk4czOIcyeHANdbiHBjSBwBhe4BXenGfn3flwPhetOSebOYUlOF+/9lGVKg==</latexit>

P (f(a))

<latexit sha1_base64="jgeCILtdTrj2F21LvD38P24XQ8Q=">AAAB/XicbVA9SwNBEJ3zM8avqKXNYhBiE+5Eoo0QtLGMYD4gOcLeZi9Zs7t37O4J4Qj+BVvt7cTW32LrL3GTXGESHww83pthZl4Qc6aN6347K6tr6xubua389s7u3n7h4LCho0QRWicRj1QrwJpyJmndMMNpK1YUi4DTZjC8nfjNJ6o0i+SDGcXUF7gvWcgINlZqhKXW2XXQLRTdsjsFWiZeRoqQodYt/HR6EUkElYZwrHXbc2Pjp1gZRjgd5zuJpjEmQ9ynbUslFlT76fTaMTq1Sg+FkbIlDZqqfydSLLQeicB2CmwGetGbiP957cSEV37KZJwYKslsUZhwZCI0eR31mKLE8JElmChmb0VkgBUmxgY0tyUQ47wNxVuMYJk0zstepVy5vyhWb7J4cnAMJ1ACDy6hCndQgzoQeIQXeIU359l5dz6cz1nripPNHMEcnK9fvomVFQ==</latexit>
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<latexit sha1_base64="eu4vPDbyQZR0sXnuYQokriB9YX4=">AAAB/3icbVDLSgMxFL1TX7W+qi7dBIvgqsyItC6LblxWsA9oh5JJM21okhmSjFCGLvwFt7p3J279FLd+iZl2Frb1QOBwzr2cmxPEnGnjut9OYWNza3unuFva2z84PCofn7R1lChCWyTikeoGWFPOJG0ZZjjtxopiEXDaCSZ3md95okqzSD6aaUx9gUeShYxgY6VuP4wU5rw0KFfcqjsHWideTiqQozko//SHEUkElYZwrHXPc2Pjp1gZRjidlfqJpjEmEzyiPUslFlT76fzeGbqwyhDZaPukQXP170aKhdZTEdhJgc1Yr3qZ+J/XS0x446dMxomhkiyCwoQjE6Hs82jIFCWGTy3BRDF7KyJjrDAxtqKllEDMslK81QrWSfuq6tWqtYfrSuM2r6cIZ3AOl+BBHRpwD01oAQEOL/AKb86z8+58OJ+L0YKT75zCEpyvX/wSlmE=</latexit>

→
<latexit sha1_base64="W34S5NgeZFrZ4/UjR1a4LL64T8c=">AAAB/3icbVDLSgMxFL1TX7W+qi7dBIvgqsyIVJdFNy4r2Ae0Q8mkmTY0yQxJRixDF/6CW927E7d+ilu/xEw7C9t6IHA4517OzQlizrRx3W+nsLa+sblV3C7t7O7tH5QPj1o6ShShTRLxSHUCrClnkjYNM5x2YkWxCDhtB+PbzG8/UqVZJB/MJKa+wEPJQkawsVKnR59shi71yxW36s6AVomXkwrkaPTLP71BRBJBpSEca9313Nj4KVaGEU6npV6iaYzJGA9p11KJBdV+Ort3is6sMkBhpOyTBs3UvxspFlpPRGAnBTYjvexl4n9eNzHhtZ8yGSeGSjIPChOOTISyz6MBU5QYPrEEE8XsrYiMsMLE2IoWUgIxzUrxlitYJa2Lqler1u4vK/WbvJ4inMApnIMHV1CHO2hAEwhweIFXeHOenXfnw/mcjxacfOcYFuB8/QIu8ZaB</latexit>

→
<latexit sha1_base64="6CJV7XmeGhKh1M6Z0eRFL50386E=">AAAB/HicbVA9TwJBEN3DL8Qv1NJmIzGxInfGoCXRxhITD0jgQvaWATbs7l1290jIBf+CrfZ2xtb/YusvcQ+uEPAlk7y8N5OZeWHMmTau++0UNja3tneKu6W9/YPDo/LxSVNHiaLg04hHqh0SDZxJ8A0zHNqxAiJCDq1wfJ/5rQkozSL5ZKYxBIIMJRswSoyV/O4EoNQrV9yqOwdeJ15OKihHo1f+6fYjmgiQhnKidcdzYxOkRBlGOcxK3URDTOiYDKFjqSQCdJDOj53hC6v08SBStqTBc/XvREqE1lMR2k5BzEivepn4n9dJzOA2SJmMEwOSLhYNEo5NhLPPcZ8poIZPLSFUMXsrpiOiCDU2n6UtoZhloXirEayT5lXVq1Vrj9eV+l0eTxGdoXN0iTx0g+roATWQjyhi6AW9ojfn2Xl3PpzPRWvByWdO0RKcr1+MuZUD</latexit>→

<latexit sha1_base64="i16U3jtExz+DrgKGsf+5753AvZA=">AAAB+HicbVA9TwJBEJ3DL8Qv1NJmIzGxInfGoCXRxhIS+UjgQvaWATbs3l1290zwwi+w1d7O2PpvbP0lLnCFgC+Z5OW9mczMC2LBtXHdbye3sbm1vZPfLeztHxweFY9PmjpKFMMGi0Sk2gHVKHiIDcONwHaskMpAYCsY38/81hMqzaPw0Uxi9CUdhnzAGTVWqrd7xZJbducg68TLSAky1HrFn24/YonE0DBBte54bmz8lCrDmcBpoZtojCkb0yF2LA2pRO2n80On5MIqfTKIlK3QkLn6dyKlUuuJDGynpGakV72Z+J/XSczg1k95GCcGQ7ZYNEgEMRGZfU36XCEzYmIJZYrbWwkbUUWZsdksbQnktGBD8VYjWCfNq7JXKVfq16XqXRZPHs7gHC7BgxuowgPUoAEMEF7gFd6cZ+fd+XA+F605J5s5hSU4X7/ll5ON</latexit>

X
<latexit sha1_base64="zaZxYzdc7DJx95bXigjV1I0RRJI=">AAAB+HicbVA9TwJBEJ3DL8Qv1NLmIjGxInfGoCXRxhISAQ1cyN4yBxt29y67eyZI+AW22tsZW/+Nrb/EBa4Q8CWTvLw3k5l5YcKZNp737eTW1jc2t/LbhZ3dvf2D4uFRU8epotigMY/VQ0g0ciaxYZjh+JAoJCLk2AqHt1O/9YRKs1jem1GCgSB9ySJGibFS/bFbLHllbwZ3lfgZKUGGWrf40+nFNBUoDeVE67bvJSYYE2UY5TgpdFKNCaFD0se2pZII1MF4dujEPbNKz41iZUsad6b+nRgTofVIhLZTEDPQy95U/M9rpya6DsZMJqlBSeeLopS7JnanX7s9ppAaPrKEUMXsrS4dEEWosdksbAnFpGBD8ZcjWCXNi7JfKVfql6XqTRZPHk7gFM7Bhyuowh3UoAEUEF7gFd6cZ+fd+XA+5605J5s5hgU4X7/nK5OO</latexit>

Y
<latexit sha1_base64="4vzAcxrGwbWH8ruJgcqrGe7GqGc=">AAAB/nicbVA9SwNBEJ2LXzF+RS1tFoOQNOFOJFoGbSwjmA9IjrC32UuW7O4du3tCOAL+BVvt7cTWv2LrL3GTXGESHww83pthZl4Qc6aN6347uY3Nre2d/G5hb//g8Kh4fNLSUaIIbZKIR6oTYE05k7RpmOG0EyuKRcBpOxjfzfz2E1WaRfLRTGLqCzyULGQEGyu1G+WwjCuVfrHkVt050DrxMlKCDI1+8ac3iEgiqDSEY627nhsbP8XKMMLptNBLNI0xGeMh7VoqsaDaT+fnTtGFVQYojJQtadBc/TuRYqH1RAS2U2Az0qveTPzP6yYmvPFTJuPEUEkWi8KEIxOh2e9owBQlhk8swUQxeysiI6wwMTahpS2BmBZsKN5qBOukdVn1atXaw1WpfpvFk4czOIcyeHANdbiHBjSBwBhe4BXenGfn3flwPhetOSebOYUlOF+/9lGVKg==</latexit>

P (f(a))

<latexit sha1_base64="jgeCILtdTrj2F21LvD38P24XQ8Q=">AAAB/XicbVA9SwNBEJ3zM8avqKXNYhBiE+5Eoo0QtLGMYD4gOcLeZi9Zs7t37O4J4Qj+BVvt7cTW32LrL3GTXGESHww83pthZl4Qc6aN6347K6tr6xubua389s7u3n7h4LCho0QRWicRj1QrwJpyJmndMMNpK1YUi4DTZjC8nfjNJ6o0i+SDGcXUF7gvWcgINlZqhKXW2XXQLRTdsjsFWiZeRoqQodYt/HR6EUkElYZwrHXbc2Pjp1gZRjgd5zuJpjEmQ9ynbUslFlT76fTaMTq1Sg+FkbIlDZqqfydSLLQeicB2CmwGetGbiP957cSEV37KZJwYKslsUZhwZCI0eR31mKLE8JElmChmb0VkgBUmxgY0tyUQ47wNxVuMYJk0zstepVy5vyhWb7J4cnAMJ1ACDy6hCndQgzoQeIQXeIU359l5dz6cz1nripPNHMEcnK9fvomVFQ==</latexit>
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Unified Database of Formal Mathematics
<latexit sha1_base64="eu4vPDbyQZR0sXnuYQokriB9YX4=">AAAB/3icbVDLSgMxFL1TX7W+qi7dBIvgqsyItC6LblxWsA9oh5JJM21okhmSjFCGLvwFt7p3J279FLd+iZl2Frb1QOBwzr2cmxPEnGnjut9OYWNza3unuFva2z84PCofn7R1lChCWyTikeoGWFPOJG0ZZjjtxopiEXDaCSZ3md95okqzSD6aaUx9gUeShYxgY6VuP4wU5rw0KFfcqjsHWideTiqQozko//SHEUkElYZwrHXPc2Pjp1gZRjidlfqJpjEmEzyiPUslFlT76fzeGbqwyhDZaPukQXP170aKhdZTEdhJgc1Yr3qZ+J/XS0x446dMxomhkiyCwoQjE6Hs82jIFCWGTy3BRDF7KyJjrDAxtqKllEDMslK81QrWSfuq6tWqtYfrSuM2r6cIZ3AOl+BBHRpwD01oAQEOL/AKb86z8+58OJ+L0YKT75zCEpyvX/wSlmE=</latexit>

→
<latexit sha1_base64="W34S5NgeZFrZ4/UjR1a4LL64T8c=">AAAB/3icbVDLSgMxFL1TX7W+qi7dBIvgqsyIVJdFNy4r2Ae0Q8mkmTY0yQxJRixDF/6CW927E7d+ilu/xEw7C9t6IHA4517OzQlizrRx3W+nsLa+sblV3C7t7O7tH5QPj1o6ShShTRLxSHUCrClnkjYNM5x2YkWxCDhtB+PbzG8/UqVZJB/MJKa+wEPJQkawsVKnR59shi71yxW36s6AVomXkwrkaPTLP71BRBJBpSEca9313Nj4KVaGEU6npV6iaYzJGA9p11KJBdV+Ort3is6sMkBhpOyTBs3UvxspFlpPRGAnBTYjvexl4n9eNzHhtZ8yGSeGSjIPChOOTISyz6MBU5QYPrEEE8XsrYiMsMLE2IoWUgIxzUrxlitYJa2Lqler1u4vK/WbvJ4inMApnIMHV1CHO2hAEwhweIFXeHOenXfnw/mcjxacfOcYFuB8/QIu8ZaB</latexit>

→
<latexit sha1_base64="6CJV7XmeGhKh1M6Z0eRFL50386E=">AAAB/HicbVA9TwJBEN3DL8Qv1NJmIzGxInfGoCXRxhITD0jgQvaWATbs7l1290jIBf+CrfZ2xtb/YusvcQ+uEPAlk7y8N5OZeWHMmTau++0UNja3tneKu6W9/YPDo/LxSVNHiaLg04hHqh0SDZxJ8A0zHNqxAiJCDq1wfJ/5rQkozSL5ZKYxBIIMJRswSoyV/O4EoNQrV9yqOwdeJ15OKihHo1f+6fYjmgiQhnKidcdzYxOkRBlGOcxK3URDTOiYDKFjqSQCdJDOj53hC6v08SBStqTBc/XvREqE1lMR2k5BzEivepn4n9dJzOA2SJmMEwOSLhYNEo5NhLPPcZ8poIZPLSFUMXsrpiOiCDU2n6UtoZhloXirEayT5lXVq1Vrj9eV+l0eTxGdoXN0iTx0g+roATWQjyhi6AW9ojfn2Xl3PpzPRWvByWdO0RKcr1+MuZUD</latexit>→

<latexit sha1_base64="i16U3jtExz+DrgKGsf+5753AvZA=">AAAB+HicbVA9TwJBEJ3DL8Qv1NJmIzGxInfGoCXRxhIS+UjgQvaWATbs3l1290zwwi+w1d7O2PpvbP0lLnCFgC+Z5OW9mczMC2LBtXHdbye3sbm1vZPfLeztHxweFY9PmjpKFMMGi0Sk2gHVKHiIDcONwHaskMpAYCsY38/81hMqzaPw0Uxi9CUdhnzAGTVWqrd7xZJbducg68TLSAky1HrFn24/YonE0DBBte54bmz8lCrDmcBpoZtojCkb0yF2LA2pRO2n80On5MIqfTKIlK3QkLn6dyKlUuuJDGynpGakV72Z+J/XSczg1k95GCcGQ7ZYNEgEMRGZfU36XCEzYmIJZYrbWwkbUUWZsdksbQnktGBD8VYjWCfNq7JXKVfq16XqXRZPHs7gHC7BgxuowgPUoAEMEF7gFd6cZ+fd+XA+F605J5s5hSU4X7/ll5ON</latexit>

X
<latexit sha1_base64="zaZxYzdc7DJx95bXigjV1I0RRJI=">AAAB+HicbVA9TwJBEJ3DL8Qv1NLmIjGxInfGoCXRxhISAQ1cyN4yBxt29y67eyZI+AW22tsZW/+Nrb/EBa4Q8CWTvLw3k5l5YcKZNp737eTW1jc2t/LbhZ3dvf2D4uFRU8epotigMY/VQ0g0ciaxYZjh+JAoJCLk2AqHt1O/9YRKs1jem1GCgSB9ySJGibFS/bFbLHllbwZ3lfgZKUGGWrf40+nFNBUoDeVE67bvJSYYE2UY5TgpdFKNCaFD0se2pZII1MF4dujEPbNKz41iZUsad6b+nRgTofVIhLZTEDPQy95U/M9rpya6DsZMJqlBSeeLopS7JnanX7s9ppAaPrKEUMXsrS4dEEWosdksbAnFpGBD8ZcjWCXNi7JfKVfql6XqTRZPHk7gFM7Bhyuowh3UoAEUEF7gFd6cZ+fd+XA+5605J5s5hgU4X7/nK5OO</latexit>

Y
<latexit sha1_base64="4vzAcxrGwbWH8ruJgcqrGe7GqGc=">AAAB/nicbVA9SwNBEJ2LXzF+RS1tFoOQNOFOJFoGbSwjmA9IjrC32UuW7O4du3tCOAL+BVvt7cTWv2LrL3GTXGESHww83pthZl4Qc6aN6347uY3Nre2d/G5hb//g8Kh4fNLSUaIIbZKIR6oTYE05k7RpmOG0EyuKRcBpOxjfzfz2E1WaRfLRTGLqCzyULGQEGyu1G+WwjCuVfrHkVt050DrxMlKCDI1+8ac3iEgiqDSEY627nhsbP8XKMMLptNBLNI0xGeMh7VoqsaDaT+fnTtGFVQYojJQtadBc/TuRYqH1RAS2U2Az0qveTPzP6yYmvPFTJuPEUEkWi8KEIxOh2e9owBQlhk8swUQxeysiI6wwMTahpS2BmBZsKN5qBOukdVn1atXaw1WpfpvFk4czOIcyeHANdbiHBjSBwBhe4BXenGfn3flwPhetOSebOYUlOF+/9lGVKg==</latexit>
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<latexit sha1_base64="jgeCILtdTrj2F21LvD38P24XQ8Q=">AAAB/XicbVA9SwNBEJ3zM8avqKXNYhBiE+5Eoo0QtLGMYD4gOcLeZi9Zs7t37O4J4Qj+BVvt7cTW32LrL3GTXGESHww83pthZl4Qc6aN6347K6tr6xubua389s7u3n7h4LCho0QRWicRj1QrwJpyJmndMMNpK1YUi4DTZjC8nfjNJ6o0i+SDGcXUF7gvWcgINlZqhKXW2XXQLRTdsjsFWiZeRoqQodYt/HR6EUkElYZwrHXbc2Pjp1gZRjgd5zuJpjEmQ9ynbUslFlT76fTaMTq1Sg+FkbIlDZqqfydSLLQeicB2CmwGetGbiP957cSEV37KZJwYKslsUZhwZCI0eR31mKLE8JElmChmb0VkgBUmxgY0tyUQ47wNxVuMYJk0zstepVy5vyhWb7J4cnAMJ1ACDy6hCndQgzoQeIQXeIU359l5dz6cz1nripPNHMEcnK9fvomVFQ==</latexit>
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The Logic+ Architecture

Unified Database of Formal Mathematics
<latexit sha1_base64="eu4vPDbyQZR0sXnuYQokriB9YX4=">AAAB/3icbVDLSgMxFL1TX7W+qi7dBIvgqsyItC6LblxWsA9oh5JJM21okhmSjFCGLvwFt7p3J279FLd+iZl2Frb1QOBwzr2cmxPEnGnjut9OYWNza3unuFva2z84PCofn7R1lChCWyTikeoGWFPOJG0ZZjjtxopiEXDaCSZ3md95okqzSD6aaUx9gUeShYxgY6VuP4wU5rw0KFfcqjsHWideTiqQozko//SHEUkElYZwrHXPc2Pjp1gZRjidlfqJpjEmEzyiPUslFlT76fzeGbqwyhDZaPukQXP170aKhdZTEdhJgc1Yr3qZ+J/XS0x446dMxomhkiyCwoQjE6Hs82jIFCWGTy3BRDF7KyJjrDAxtqKllEDMslK81QrWSfuq6tWqtYfrSuM2r6cIZ3AOl+BBHRpwD01oAQEOL/AKb86z8+58OJ+L0YKT75zCEpyvX/wSlmE=</latexit>

→
<latexit sha1_base64="W34S5NgeZFrZ4/UjR1a4LL64T8c=">AAAB/3icbVDLSgMxFL1TX7W+qi7dBIvgqsyIVJdFNy4r2Ae0Q8mkmTY0yQxJRixDF/6CW927E7d+ilu/xEw7C9t6IHA4517OzQlizrRx3W+nsLa+sblV3C7t7O7tH5QPj1o6ShShTRLxSHUCrClnkjYNM5x2YkWxCDhtB+PbzG8/UqVZJB/MJKa+wEPJQkawsVKnR59shi71yxW36s6AVomXkwrkaPTLP71BRBJBpSEca9313Nj4KVaGEU6npV6iaYzJGA9p11KJBdV+Ort3is6sMkBhpOyTBs3UvxspFlpPRGAnBTYjvexl4n9eNzHhtZ8yGSeGSjIPChOOTISyz6MBU5QYPrEEE8XsrYiMsMLE2IoWUgIxzUrxlitYJa2Lqler1u4vK/WbvJ4inMApnIMHV1CHO2hAEwhweIFXeHOenXfnw/mcjxacfOcYFuB8/QIu8ZaB</latexit>

→
<latexit sha1_base64="6CJV7XmeGhKh1M6Z0eRFL50386E=">AAAB/HicbVA9TwJBEN3DL8Qv1NJmIzGxInfGoCXRxhITD0jgQvaWATbs7l1290jIBf+CrfZ2xtb/YusvcQ+uEPAlk7y8N5OZeWHMmTau++0UNja3tneKu6W9/YPDo/LxSVNHiaLg04hHqh0SDZxJ8A0zHNqxAiJCDq1wfJ/5rQkozSL5ZKYxBIIMJRswSoyV/O4EoNQrV9yqOwdeJ15OKihHo1f+6fYjmgiQhnKidcdzYxOkRBlGOcxK3URDTOiYDKFjqSQCdJDOj53hC6v08SBStqTBc/XvREqE1lMR2k5BzEivepn4n9dJzOA2SJmMEwOSLhYNEo5NhLPPcZ8poIZPLSFUMXsrpiOiCDU2n6UtoZhloXirEayT5lXVq1Vrj9eV+l0eTxGdoXN0iTx0g+roATWQjyhi6AW9ojfn2Xl3PpzPRWvByWdO0RKcr1+MuZUD</latexit>→

<latexit sha1_base64="i16U3jtExz+DrgKGsf+5753AvZA=">AAAB+HicbVA9TwJBEJ3DL8Qv1NJmIzGxInfGoCXRxhIS+UjgQvaWATbs3l1290zwwi+w1d7O2PpvbP0lLnCFgC+Z5OW9mczMC2LBtXHdbye3sbm1vZPfLeztHxweFY9PmjpKFMMGi0Sk2gHVKHiIDcONwHaskMpAYCsY38/81hMqzaPw0Uxi9CUdhnzAGTVWqrd7xZJbducg68TLSAky1HrFn24/YonE0DBBte54bmz8lCrDmcBpoZtojCkb0yF2LA2pRO2n80On5MIqfTKIlK3QkLn6dyKlUuuJDGynpGakV72Z+J/XSczg1k95GCcGQ7ZYNEgEMRGZfU36XCEzYmIJZYrbWwkbUUWZsdksbQnktGBD8VYjWCfNq7JXKVfq16XqXRZPHs7gHC7BgxuowgPUoAEMEF7gFd6cZ+fd+XA+F605J5s5hSU4X7/ll5ON</latexit>

X
<latexit sha1_base64="zaZxYzdc7DJx95bXigjV1I0RRJI=">AAAB+HicbVA9TwJBEJ3DL8Qv1NLmIjGxInfGoCXRxhISAQ1cyN4yBxt29y67eyZI+AW22tsZW/+Nrb/EBa4Q8CWTvLw3k5l5YcKZNp737eTW1jc2t/LbhZ3dvf2D4uFRU8epotigMY/VQ0g0ciaxYZjh+JAoJCLk2AqHt1O/9YRKs1jem1GCgSB9ySJGibFS/bFbLHllbwZ3lfgZKUGGWrf40+nFNBUoDeVE67bvJSYYE2UY5TgpdFKNCaFD0se2pZII1MF4dujEPbNKz41iZUsad6b+nRgTofVIhLZTEDPQy95U/M9rpya6DsZMJqlBSeeLopS7JnanX7s9ppAaPrKEUMXsrS4dEEWosdksbAnFpGBD8ZcjWCXNi7JfKVfql6XqTRZPHk7gFM7Bhyuowh3UoAEUEF7gFd6cZ+fd+XA+5605J5s5hgU4X7/nK5OO</latexit>

Y
<latexit sha1_base64="4vzAcxrGwbWH8ruJgcqrGe7GqGc=">AAAB/nicbVA9SwNBEJ2LXzF+RS1tFoOQNOFOJFoGbSwjmA9IjrC32UuW7O4du3tCOAL+BVvt7cTWv2LrL3GTXGESHww83pthZl4Qc6aN6347uY3Nre2d/G5hb//g8Kh4fNLSUaIIbZKIR6oTYE05k7RpmOG0EyuKRcBpOxjfzfz2E1WaRfLRTGLqCzyULGQEGyu1G+WwjCuVfrHkVt050DrxMlKCDI1+8ac3iEgiqDSEY627nhsbP8XKMMLptNBLNI0xGeMh7VoqsaDaT+fnTtGFVQYojJQtadBc/TuRYqH1RAS2U2Az0qveTPzP6yYmvPFTJuPEUEkWi8KEIxOh2e9owBQlhk8swUQxeysiI6wwMTahpS2BmBZsKN5qBOukdVn1atXaw1WpfpvFk4czOIcyeHANdbiHBjSBwBhe4BXenGfn3flwPhetOSebOYUlOF+/9lGVKg==</latexit>

P (f(a))

<latexit sha1_base64="jgeCILtdTrj2F21LvD38P24XQ8Q=">AAAB/XicbVA9SwNBEJ3zM8avqKXNYhBiE+5Eoo0QtLGMYD4gOcLeZi9Zs7t37O4J4Qj+BVvt7cTW32LrL3GTXGESHww83pthZl4Qc6aN6347K6tr6xubua389s7u3n7h4LCho0QRWicRj1QrwJpyJmndMMNpK1YUi4DTZjC8nfjNJ6o0i+SDGcXUF7gvWcgINlZqhKXW2XXQLRTdsjsFWiZeRoqQodYt/HR6EUkElYZwrHXbc2Pjp1gZRjgd5zuJpjEmQ9ynbUslFlT76fTaMTq1Sg+FkbIlDZqqfydSLLQeicB2CmwGetGbiP957cSEV37KZJwYKslsUZhwZCI0eR31mKLE8JElmChmb0VkgBUmxgY0tyUQ47wNxVuMYJk0zstepVy5vyhWb7J4cnAMJ1ACDy6hCndQgzoQeIQXeIU359l5dz6cz1nripPNHMEcnK9fvomVFQ==</latexit>

f(X) = b
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<latexit sha1_base64="eu4vPDbyQZR0sXnuYQokriB9YX4=">AAAB/3icbVDLSgMxFL1TX7W+qi7dBIvgqsyItC6LblxWsA9oh5JJM21okhmSjFCGLvwFt7p3J279FLd+iZl2Frb1QOBwzr2cmxPEnGnjut9OYWNza3unuFva2z84PCofn7R1lChCWyTikeoGWFPOJG0ZZjjtxopiEXDaCSZ3md95okqzSD6aaUx9gUeShYxgY6VuP4wU5rw0KFfcqjsHWideTiqQozko//SHEUkElYZwrHXPc2Pjp1gZRjidlfqJpjEmEzyiPUslFlT76fzeGbqwyhDZaPukQXP170aKhdZTEdhJgc1Yr3qZ+J/XS0x446dMxomhkiyCwoQjE6Hs82jIFCWGTy3BRDF7KyJjrDAxtqKllEDMslK81QrWSfuq6tWqtYfrSuM2r6cIZ3AOl+BBHRpwD01oAQEOL/AKb86z8+58OJ+L0YKT75zCEpyvX/wSlmE=</latexit>

→
<latexit sha1_base64="W34S5NgeZFrZ4/UjR1a4LL64T8c=">AAAB/3icbVDLSgMxFL1TX7W+qi7dBIvgqsyIVJdFNy4r2Ae0Q8mkmTY0yQxJRixDF/6CW927E7d+ilu/xEw7C9t6IHA4517OzQlizrRx3W+nsLa+sblV3C7t7O7tH5QPj1o6ShShTRLxSHUCrClnkjYNM5x2YkWxCDhtB+PbzG8/UqVZJB/MJKa+wEPJQkawsVKnR59shi71yxW36s6AVomXkwrkaPTLP71BRBJBpSEca9313Nj4KVaGEU6npV6iaYzJGA9p11KJBdV+Ort3is6sMkBhpOyTBs3UvxspFlpPRGAnBTYjvexl4n9eNzHhtZ8yGSeGSjIPChOOTISyz6MBU5QYPrEEE8XsrYiMsMLE2IoWUgIxzUrxlitYJa2Lqler1u4vK/WbvJ4inMApnIMHV1CHO2hAEwhweIFXeHOenXfnw/mcjxacfOcYFuB8/QIu8ZaB</latexit>

→
<latexit sha1_base64="6CJV7XmeGhKh1M6Z0eRFL50386E=">AAAB/HicbVA9TwJBEN3DL8Qv1NJmIzGxInfGoCXRxhITD0jgQvaWATbs7l1290jIBf+CrfZ2xtb/YusvcQ+uEPAlk7y8N5OZeWHMmTau++0UNja3tneKu6W9/YPDo/LxSVNHiaLg04hHqh0SDZxJ8A0zHNqxAiJCDq1wfJ/5rQkozSL5ZKYxBIIMJRswSoyV/O4EoNQrV9yqOwdeJ15OKihHo1f+6fYjmgiQhnKidcdzYxOkRBlGOcxK3URDTOiYDKFjqSQCdJDOj53hC6v08SBStqTBc/XvREqE1lMR2k5BzEivepn4n9dJzOA2SJmMEwOSLhYNEo5NhLPPcZ8poIZPLSFUMXsrpiOiCDU2n6UtoZhloXirEayT5lXVq1Vrj9eV+l0eTxGdoXN0iTx0g+roATWQjyhi6AW9ojfn2Xl3PpzPRWvByWdO0RKcr1+MuZUD</latexit>→

<latexit sha1_base64="i16U3jtExz+DrgKGsf+5753AvZA=">AAAB+HicbVA9TwJBEJ3DL8Qv1NJmIzGxInfGoCXRxhIS+UjgQvaWATbs3l1290zwwi+w1d7O2PpvbP0lLnCFgC+Z5OW9mczMC2LBtXHdbye3sbm1vZPfLeztHxweFY9PmjpKFMMGi0Sk2gHVKHiIDcONwHaskMpAYCsY38/81hMqzaPw0Uxi9CUdhnzAGTVWqrd7xZJbducg68TLSAky1HrFn24/YonE0DBBte54bmz8lCrDmcBpoZtojCkb0yF2LA2pRO2n80On5MIqfTKIlK3QkLn6dyKlUuuJDGynpGakV72Z+J/XSczg1k95GCcGQ7ZYNEgEMRGZfU36XCEzYmIJZYrbWwkbUUWZsdksbQnktGBD8VYjWCfNq7JXKVfq16XqXRZPHs7gHC7BgxuowgPUoAEMEF7gFd6cZ+fd+XA+F605J5s5hSU4X7/ll5ON</latexit>

X
<latexit sha1_base64="zaZxYzdc7DJx95bXigjV1I0RRJI=">AAAB+HicbVA9TwJBEJ3DL8Qv1NLmIjGxInfGoCXRxhISAQ1cyN4yBxt29y67eyZI+AW22tsZW/+Nrb/EBa4Q8CWTvLw3k5l5YcKZNp737eTW1jc2t/LbhZ3dvf2D4uFRU8epotigMY/VQ0g0ciaxYZjh+JAoJCLk2AqHt1O/9YRKs1jem1GCgSB9ySJGibFS/bFbLHllbwZ3lfgZKUGGWrf40+nFNBUoDeVE67bvJSYYE2UY5TgpdFKNCaFD0se2pZII1MF4dujEPbNKz41iZUsad6b+nRgTofVIhLZTEDPQy95U/M9rpya6DsZMJqlBSeeLopS7JnanX7s9ppAaPrKEUMXsrS4dEEWosdksbAnFpGBD8ZcjWCXNi7JfKVfql6XqTRZPHk7gFM7Bhyuowh3UoAEUEF7gFd6cZ+fd+XA+5605J5s5hgU4X7/nK5OO</latexit>

Y
<latexit sha1_base64="4vzAcxrGwbWH8ruJgcqrGe7GqGc=">AAAB/nicbVA9SwNBEJ2LXzF+RS1tFoOQNOFOJFoGbSwjmA9IjrC32UuW7O4du3tCOAL+BVvt7cTWv2LrL3GTXGESHww83pthZl4Qc6aN6347uY3Nre2d/G5hb//g8Kh4fNLSUaIIbZKIR6oTYE05k7RpmOG0EyuKRcBpOxjfzfz2E1WaRfLRTGLqCzyULGQEGyu1G+WwjCuVfrHkVt050DrxMlKCDI1+8ac3iEgiqDSEY627nhsbP8XKMMLptNBLNI0xGeMh7VoqsaDaT+fnTtGFVQYojJQtadBc/TuRYqH1RAS2U2Az0qveTPzP6yYmvPFTJuPEUEkWi8KEIxOh2e9owBQlhk8swUQxeysiI6wwMTahpS2BmBZsKN5qBOukdVn1atXaw1WpfpvFk4czOIcyeHANdbiHBjSBwBhe4BXenGfn3flwPhetOSebOYUlOF+/9lGVKg==</latexit>

P (f(a))

<latexit sha1_base64="jgeCILtdTrj2F21LvD38P24XQ8Q=">AAAB/XicbVA9SwNBEJ3zM8avqKXNYhBiE+5Eoo0QtLGMYD4gOcLeZi9Zs7t37O4J4Qj+BVvt7cTW32LrL3GTXGESHww83pthZl4Qc6aN6347K6tr6xubua389s7u3n7h4LCho0QRWicRj1QrwJpyJmndMMNpK1YUi4DTZjC8nfjNJ6o0i+SDGcXUF7gvWcgINlZqhKXW2XXQLRTdsjsFWiZeRoqQodYt/HR6EUkElYZwrHXbc2Pjp1gZRjgd5zuJpjEmQ9ynbUslFlT76fTaMTq1Sg+FkbIlDZqqfydSLLQeicB2CmwGetGbiP957cSEV37KZJwYKslsUZhwZCI0eR31mKLE8JElmChmb0VkgBUmxgY0tyUQ47wNxVuMYJk0zstepVy5vyhWb7J4cnAMJ1ACDy6hCndQgzoQeIQXeIU359l5dz6cz1nripPNHMEcnK9fvomVFQ==</latexit>
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→
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<latexit sha1_base64="i16U3jtExz+DrgKGsf+5753AvZA=">AAAB+HicbVA9TwJBEJ3DL8Qv1NJmIzGxInfGoCXRxhIS+UjgQvaWATbs3l1290zwwi+w1d7O2PpvbP0lLnCFgC+Z5OW9mczMC2LBtXHdbye3sbm1vZPfLeztHxweFY9PmjpKFMMGi0Sk2gHVKHiIDcONwHaskMpAYCsY38/81hMqzaPw0Uxi9CUdhnzAGTVWqrd7xZJbducg68TLSAky1HrFn24/YonE0DBBte54bmz8lCrDmcBpoZtojCkb0yF2LA2pRO2n80On5MIqfTKIlK3QkLn6dyKlUuuJDGynpGakV72Z+J/XSczg1k95GCcGQ7ZYNEgEMRGZfU36XCEzYmIJZYrbWwkbUUWZsdksbQnktGBD8VYjWCfNq7JXKVfq16XqXRZPHs7gHC7BgxuowgPUoAEMEF7gFd6cZ+fd+XA+F605J5s5hSU4X7/ll5ON</latexit>
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Y
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f(X) = b
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Theory Exploration

Conjecture-based 
Theory Exploration

Proving New  
Theorems

Informalization 
(Proof presentation)
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The future belongs to hybrid systems

↭ Interactive theorem provers are the main front-end for human
mathematicians
↭ User-friendly syntax and editors
↭ Access to mathematical libraries

↭ Automatic theorem provers boost productivity
↭ . . . e.g. as Hammers for ITPs
↭ . . . supporting theory exploration

↭ Automatic theorem provers perform quality control
↭ Internal consistency
↭ Merge consistency

↭ Machine learning improves the power of automated systems
↭ Proof guidance

↭ LLM-based systems translate to and from symbolic logic
↭ Auto-formalization
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The Future Math Ecosystem (Utopia)
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Conclusion

↭ Automated Reasoning and Machine Learning are
complementary in many ways
↭ The main formalism of computer maths will be

symbolic
↭ Deduction will use formal symbolic rules

↭ LLMs are not the way, but may contribute
↭ . . . especially interfacing humans and machine
↭ . . . especially translating di!erent formalisms

↭ Other machine learning techniques may be more
central
↭ Nearest neighbors
↭ Decision trees
↭ Genetic algorithms
↭ Tree-based ANN architectures

ATP

Proof Assistant 
Assistant

Consistency 
Checking

Proof Search 
Guidance

Proof 
Elaboration

Theory  
Exploration

Auto- 
Formalisation
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