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We describe several datasets and first experiments with creating conjectures by neural methods. The datasets are based on the Mizar Mathematical Library processed in several forms and the problems extracted from it by the MPTP system and proved by the E prover using the ENIGMA guidance. The conjecturing experiments use the Transformer architecture and in particular its GPT-2 implementation.
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	1.http://karpathy.github.io/2015/05/21/rnn-effectiveness/.


	2.http://aitp-conference.org/2019/abstract/AITP_2019_paper_27.pdf, http://aitp-conference.org/2020/abstract/paper_21.pdf.


	3.http://grid01.ciirc.cvut.cz/~mptp/nn_conj20/.
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	7.http://grid01.ciirc.cvut.cz/~mptp/nn_conj20/datasets/prf7.tar.gz.


	8.http://grid01.ciirc.cvut.cz/~mptp/nn_conj20/samples/, http://grid01.ciirc.cvut.cz/~mptp/nn_conj20/models/.


	9.http://grid01.ciirc.cvut.cz/~mptp/nn_conj20/samples/premises/, http://grid01.ciirc.cvut.cz/~mptp/nn_conj20/samples/html2/.


	10.http://grid01.ciirc.cvut.cz:8000/.


	11.http://grid01.ciirc.cvut.cz/~mptp/nn_conj20/samples/html2/00cardmizout1_t1.


	12.http://grid01.ciirc.cvut.cz/~mptp/nn_conj20/results/preds3.tar.gz.


	13.http://grid01.ciirc.cvut.cz/~mptp/nn_conj20/results/preds5.tar.gz.


	14.http://grid01.ciirc.cvut.cz/~mptp/nn_conj20/results/preds6.tar.gz.


	15.We used E with 6 s time limit and its auto-schedule mode for this initial check.


	16.http://grid01.ciirc.cvut.cz/~mptp/7.13.01_4.181.1147/html/xxreal_1.html#T48.


	17.http://grid01.ciirc.cvut.cz/~mptp/nn_conj20/results/t48_xxreal_1___5.


	18.http://grid01.ciirc.cvut.cz/~mptp/nn_conj20/results/t48_xxreal_1___5.out.


	19.http://grid01.ciirc.cvut.cz/~mptp/nn_conj20/results/preddatagpt1.out.tar.gz.


	20.http://grid01.ciirc.cvut.cz/~mptp/nn_conj20/results/preddatagpt1.tar.gz.


	21.http://grid01.ciirc.cvut.cz/~mptp/7.13.01_4.181.1147/html/groupp_1.html#T10.


	22.http://grid01.ciirc.cvut.cz/~mptp/nn_conj20/results/out4.tar.gz.


	23.http://grid01.ciirc.cvut.cz/~mptp/7.13.01_4.181.1147/html/sincos10.html#T17.


	24.http://grid01.ciirc.cvut.cz/~mptp/nn_conj20/results/t17_sincos10___1.


	25.http://grid01.ciirc.cvut.cz/~mptp/7.13.01_4.181.1147/html/functor1.html#T9.


	26.http://grid01.ciirc.cvut.cz/~mptp/7.13.01_4.181.1147/html/functor1.html#T7.


	27.http://grid01.ciirc.cvut.cz/~mptp/nn_conj20/results/preddata128.tar.gz.


	28.http://grid01.ciirc.cvut.cz/~mptp/nn_conj20/results/preddata128.out.tar.gz.


	29.http://grid01.ciirc.cvut.cz/~mptp/nn_conj20/results/t20_borsuk_3___7__1.


	30.http://grid01.ciirc.cvut.cz/~mptp/7.13.01_4.181.1147/html/borsuk_3.html#R2.
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A Additional Data From the Experiments
A Additional Data From the Experiments

                    Fig. 1.
Dataset 2 training and loss.
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                  1.1 A.1 XXREAL 1:48 and its GPT-2 predictions





 Following are the Mizar premises in the order proposed by GPT-2. The fifth and sixth were not needed for the ATP proof. 






1.2 A.2 GROUPP_1:10 and its generalization conjectured by GPT-2





 The generalization that avoids finiteness:





 We don’t have an ATP proof of the generalization yet. We thank algebraists Michael Kinyon and David Stanovský for confirming that this generalization is provable. Based on this example Stanovský commented that related Mizar theorems can be similarly generalized.
1.3 A.3 SINCOS10:17 and a false conjecture by GPT-2





 GPT-2 generated the following conjecture, which is false. Along with another GPT-2 conjecture about the differentiability of sec on the interval, this results in an ATP proof of SINCOS10:17.






1.4 A.4 FUNCTOR1:9 and a GPT-2 conjecture reducing it to FUNCTOR1:7
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