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& : Lifting traced monoidal structure to the categories of algebras(work on progress) A
74 F (link)

¥ : Given a monad on a category, we have the notion of algebras for the monad, and
can construct the category of algebras and algebra homomorphisms (the Eilenberg-Moore
category). When the category is equipped with some nice structure, it is natural to ask
if the structure can be lifted to the category of algebras so that the forgetful functor
preserves the structure. Such situations are ubiquitous in various areas of mathematics,
physics and computer science.

In this talk we discuss conditions on monads for lifting the structure of monoidal categories
(tensor categories), as well as several additional structures including symmetry/braiding,
duality, closed structure, *-autonomy, and trace. In most cases, opmonoidal (= oplax
monoidal) monads and Hopf monads provide satisfactory answers. However, the case of
trace is subtle and seems to be still open. (Joint work with J.S. Lemay)
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FEHE . tracking reactive system (%, SULORFIE T A EDO L D IZHEMHHFNTND D, &
2 15 % I 2 7= reactive system Td %, [Leifer, 2001] O FEIZEE-S X idem pushout % H
VT labeled transition system Z A %, €O XL THLNLD LTS D5DF WV ZRL
T 2B AR T D,
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[1] Ryoma Sin’ya, Asymptotic Approximation by Regular Languages,
available at https://arxiv.org/abs/2008.01413
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A : HoTT O X Do 0w & £ 0 Bk

## : Homotopy type theory (HoTT) is a kind of dependent type theory that can serve
as both the theoretical basis for proof assistants and foundations of mathematics. It inter-
prets types as spaces, terms as its points, and identity types as homotopy equivalences so
that it can reason about cells on spaces. However, its dual concept, namely a set of differ-
ential forms on spaces cannot be a model of HoTT. In this study, we modify the fragment
of HoTT that only contains identity types to obtain a type theory Nullhomologous Type
Theory (NullTT), which interprets identity types not as homotopy equivalences but as
homologousness. This enables the (co)chain complex of space to be a model of NullTT so
that NullTT can reason not only about cells but also about differential forms. We also dis-
cuss the possibility for NullTT to be a formal system to reason about BRST quantization,
which is a field of theoretical physics.

Homotopy type theory (HoTT) IXMEAFME RO —FETH V| EHEFEI S8R O Blim i 5LR
R FEEOE AL EICHOW SN TWS, HoTT TN ZEMIC, ERZOMIZ, T L
TEFRMNARE b E—[FUEICAR S 4L, ZEEED cell IZOWTHEGR T2 Z &R TE 5, L
L. ZOBHEETH 5220 LA RILZ HoTT OFF LD ENTE RN, 2
TAMFIE TlL HoTT O SR O B % G T IR 254 L THE S A RE FE— Tl <
RERT—IZ XY RRT & 588G Nullhomologous Type Theory (NullTT) #E#T 5,
ZIUCT LV ZEMO (5) SHERNET L L2 DO T, NullTT X2 Lo cell 721F Tre < 5y
BRI HO W T HHEER TE 5, NullTT AEGERMEr0O— 58 CTh 5 BRST & {EIZ DWW THE
BMTEBARMEICOVTHE L 5,
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1L RIE
[ . Algebraic Theorems Equivalent to Induction (JffHis & FME 22k EH#E)

B [FriSimSmi] (IR 2R EE “BEIROE AR TREAL, WANARERI L
SINDESTFIEARL & 2B NIAEIC 225 2 L &7 Uiz, [Sim] 132 0 X 5 Ze ey B g 4,
REWZIR ST, £&HTND.

[SimSmi] & [Hat] 1%, HAKRE SH5 RCOA) CHHTETLE ) EHICHONWT, b
S RCA ZFfHT 2 SYIRiE L RfECTH D Z &%, LV HHOERE RCAY O E TR LT,
znEn, EEOKRLEOZEROBER L, AIRAERT — VVEEORATE (LT 5
FJRNZOWTOME) BIFHRLN TS, ZNLEEE X, REHETIE, AT 7 Vi HA
EF ([EEOREIRICBITDHEA T TN L, a7 OEAEHE (Ha 7)) (o0
THRONIHREERET L. TNTROEEEBEEOCATEKAYL L, RCAY T X0 Il
WL RMEIZ 72 B ERO A BT, #4 2e FEARAR T B0 IRtk & RfEIC 7 5 FiR A SR
5. ZOFETHRITHREORER BILETE 5.

[FriSimSmi| Friedman, H., Simpson, S., and Smith, R., Countable algebra and set existence
axioms, Annals of Pure and Applied Logic 25 (1983), 141-181.

[SimSmi] Factorization of polynomials and Y{ induction, Annals of Pure and Applied
Logic volume 31 (1986), 289-306.

[Hat] Hatzikiriakou, K., Algebraic disguises of %Y induction, Archive for Mathematical
Logic volume 29 (1989), 47-51.

[Sim] Simpson, S., Subsystems of Second Order Arithmetic (Second Edition), 2010.
AR (7= ZALFEERT)
B« A EGL B 2 BRAERL 5 IR DR L DUV T

B BRBLCEINGEIGRELIL., T n T AOFTe, B E ST 2 I K HREEH
BMOLEEW S R TH D, £ f&bné AEslD—o L LT, [A]B DX ) TR E
DOHICTHRERZD L OB AT b ONRH D, ZIUIHFI 2 IXERGRE T TARENE 2 0%
TARL, BESER51EB] EWomERTHWOLN., T /UVCBIT 28R Z0E
WARHET DL RBEBRTERIND, LML, @B E RIS AL LT
X, ZOXHHEOHE, ERTHWOLNTOILDIEH DM, —ROmEE LT, TD X
IRLDERST-RIZH EVHFEL TN E S ITEbh D, ARETIE, ZOHEARW
o RE L, BT OB R R &2 fds KO0V T 5,

(L VEERE N T 7 Wc XD, FROBEIA, FRALEShELE] )

GAINA Daniel (Kyushu University)
/& : Forcing and Calculi for Hybrid Logics

FEM#E :  The definition of institution formalizes the intuitive notion of logic in a category-
based setting. Similarly, the concept of stratified institution provides an abstract approach
to Kripke semantics. This includes hybrid logics, a type of modal logics expressive enough
to allow references to the nodes/states/worlds of the models regarded as relational struc-
tures, or multi-graphs. Applications of hybrid logics involve many areas of research, such
as computational linguistics, transition systems, knowledge representation, artificial intel-
ligence, biomedical informatics, semantic networks, and ontologies. The present contribu-
tion sets a unified foundation for developing formal verification methodologies to reason



14:00 ~ 14:30

14:45 ~ 15:15

15:15 ~ 15:30

about Kripke structures by defining proof calculi for a multitude of hybrid logics in the
framework of stratified institutions. To prove completeness, the article introduces a forc-
ing technique for stratified institutions with nominal and frame extraction and studies a
forcing property based on syntactic consistency. The proof calculus is shown to be com-
plete and the significance of the general results is exhibited on a couple of benchmark
examples of hybrid logical systems.

[1] Daniel Gaina, Forcing and Calculi for Hybrid Logics, Journal of the ACM, vol. 67,
issue 4, pp. 1-55, 2020
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Ho,

L% K— (University of Amsterdam)

[ : The Universal Exponentiable Arrow

FEM#E . We show that the opposite of the category of finite generalized algebraic theories
and interpretations between them is the finitely complete category freely generated by an
exponentiable arrow.

ga—J g 8
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[1] B.Bartlett, Categorical Aspects of Topological Quantum Fiels Theiries, Master Thesis, Utrecht
Univ., 2005.

[2] BEHIE—, TQCIZBITHEY 2T — SISl <> T, KIKEE KT ALEE T 41, 64(2016),
15-33.

[3] HEHE—, PR U VETHEE DT IV — EEHERR RS, 95(2015), 3-10.
http://www.jams.or.jp/kaiho/kaiho-95.pdf

[4] N.Reshetikhin and V.G.Turaev, Invariants of 3-manifolds via link polynomials and quantum
groups, In vent. Math., 103(1991), 547-597 .

11



