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{#/& : Generic Forward and Backward Simulations III: Quantitative Simulations by Matrices

FEHE : We introduce notions of simulation between semiring-weighted au- tomata as models of quan-
titative systems. Our simulations are instances of the categorical/coalgebraic notions previ-
ously studied by Hasuo—hence soundness wrt. language inclusion comes for free—but are
concretely presented as matrices that are subject to linear inequality constraints. Pervasive-
ness of these formalisms allows us to exploit existing algorithms in: searching for a simulation,
and hence verifying quantitative correctness that is formulated as language inclusion. Trans-
formations of automata that aid search for simulations are introduced, too. This verification

workflow is implemented for the plus-times and max-plus semirings.
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& : Compiling Effectful Terms to Transducers: Prototype Implementation of Memoryful Geometry
of Interaction

FEME : We present a prototype implementation of the memoryful Gol framework of [Hoshino, Muroya
and Hasuo, CSL-LICS 2014] that translates lambda terms with algebraic effects to transduc-
ers. Those transducers can be thought of as ”proof nets with memories” and are constructed
in a compositional manner by means of coalgebraic component calculi. The transducers thus
obtained can be simulated in our tool, too, helping us to scrutinize the step-by-step interac-
tions that take place in higher-order effectful computation.
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Semilattice models for EL

EL is a lightweight description logic, which is of importance for providing a logical foundation
for ontologies. From the point of view of modal logics, the syntax of EL is a fragment of multi-
modal logic which contains only top, bottom, conjunction and diamonds as its language, and
its interpretations are Kripke models, which are equivalent to Boolean algebras with operators
(BAOs). In this talk, we present an algebraic semantics for EL based on semilattices with
operators (SLOs). In [1], Stokkermanns proved that a concept inclusion of EL is valid in the
class of SLOs if and only if it is valid in every interpretations of EL, which means a natural
proof system is sound and complete with respect to the interpretations of EL, as one can
identify algebraic semantics with proof systems. However, it is not clear that the systems
with additional axiom schemas are still complete with respect to the interpretations of EL.
We approach this problem by means of algebraic models, and present some results including
that the only four subvarieties of the variety of SLOs defined by equations f(zAy) = fz A fy
and fox < ffx are embeddable in to BAOs, from which follows that the only four axiom
schemas have a complete system with respect to the interpretations of EL, if the axiom
schemas corresponding above equations are assumed. This is a joint work with A.Kurucz,
F.Wolter and M.Zakharyaschev.

[1] Viorica Sofronie-Stokkermansmans. Locality and subsumption testing in EL and some of
its extensions. In Carlos Areces and Robert Goldblatt, editors, Advances in Modal Logic 7
(AIML’08), pages 3157339. College Publications, 2008
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8 : Memoryful Geometry of Interaction

FEAE

Girard’s Geometry of Interaction (Gol) is interaction based semantics of linear logic proofs
and, via suitable translations, of functional programs in general. Its mathematical cleanness
identifies essential structures in computation; moreover its use as a compilation technique
from programs to state machines—” Gol implementation,” so to speak—has been worked out
by Mackie, Ghica and others. In this paper, we develop Abramsky’s idea of resumption based
Gol systematically into a generic framework that accounts for computational effects (non-
determinism, probability, exception, global states, interactive I/O, etc.). The framework is
categorical: Plotkin & Power’s algebraic operations provide an interface to computational ef-
fects; the framework is built on the categorical axiomatization of Gol by Abramsky, Haghverdi
and Scott; and, by use of the coalgebraic formalization of component calculus, we describe ex-
plicit construction of state machines as interpretations of functional programs. The resulting
interpretation is shown to be sound with respect to equations between algebraic operations,
as well as to Moggi’s equations for the computational lambda calculus. We illustrate the

construction by concrete examples.
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Gj(yj) VJZIZFEﬁ [bj,bj+1] o Cdf “Cb% ) N j <n Q:;ﬁ“ L TiE [bj,bj_H) Eo pdfgj(yj) @y?’ff\ j =nlZ
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% UTIE [bn,bnt1) £ density partgy, (yn) & 5 bpr1r TOFREEZR massf > 0 & THR S D, 2 21T,
0<a1<az< - <am=1;0<b<by<--<b,=1THY, IBITamy1 =bps1 =1 &T5,
Restrepo [Z_EFD & 9727 5 ZDIRA MO H73 5 Single-bullet D7 /L TH & 1L 7= il R4 kI
LA cdf 245 Fi(2:) %2 Gj(yy) W ARAFRTE S £ 5 108 T T, SREHbEs 2 & T, Sl
WA E 52 7o, £ 2Tl BREHIEDE 2 T MEDI T\ D,

Noisy Duel ®—f%&1t  Silent duels {Zt-XT noisy duel O —f#{b—7L—Y 1 IT m EHILEFH,
I n BHEANAFFD, FERBIT—ROLE—ITEBIZH Ly, Eidsilent duel IZFBWTIE, MR
FLb, HPOTENERSE LTHL ENRWZD, &7 L—Y DR O EIL [0,1] D EITRERIC
BWTHLZELTEY (BIETDHOOT7T =203 G507 0 TSN HMEIE 722 b ONZIRAHIg O
HELR UMY IR L CRETE DHMARE TT AL, THUTE~T noisy duel IZ&H > TIiL, ]
TL—=YEHLAPBROLNTWVRWIRY . B LHFOKS> TOWLHIOBNFIZFETELD, Z
AU U CHRGIRFZ D2 H 2 i A3A A T2 TR DO MG J6 T ONE SIS 2 30E L 2 T U2 b e, 20
7o Karlin OF#TlE, W& & b —H T OMALLFBFEREII—MROGE). 1IImEBOHALELRFED
M IEnBEFFo TWABRERBIIE LW, T70bb A1(t) = At) =t OBETETHEN SN TEY,
D% 10 FM, ATHH LWiEIEEN>7-, LorL, 1969 4F-DWZ Fox and Kimeldorf (%, &g o
RN E T — KD DO RN EIFHRINE 2 528 AN L, e-optimal DO EM TOERRMRRZ 5 2 72,

Playerl % m #& noisy bullets %, II /% n % noisy bullets #ff>C\5 & T 5, £Z T, ZDOF—L%
G £35< & Goumet & Gt DIRNRE B L FRIOBIRIT L0 G SR 5, LID 5 TRORS
REeGs,

vij = A1(tij) + {1 — A1(tij) fvi-1j = —Aa(tiy) + {1 — Aij(tij) fvij-1,
22 vio=1 for ¢ >0 and vg; = —1 for j > 0.

PALY D, ZHEVEED m, nllx L TT =24 Gup 13E v, ZFF,
Frz. KA {tij} [N

H {1 = As(tim)} + H {1 — Ag(tmj)} = 1
i=1 e

FVIMERIRE SN D, TDH, b LIREIE 2 & HITHEEICIRE O 72 513, G (S8BT 2RI DTS

B2l X by, T RETHY, SHIC
Pl I .
Al(tmn) - AQ(tmn) + [1 - Al(tmn)][l - AQ(tmn)]Um—l,n—l { } Umn — { ayer } 71)’%’\{5%
Player 11
THZ LD,
Silent-Noisy Duel ®—f%{t #mifiChER L7z L 212, M7 L —F & LHiLE —3T SA LT
BY . KEBEN DS — A ~OILRIL, TARICHE TR, SHICET AV EBEMEC L2 197440
Styszynski 72 5 ONZ 1981 A= D Teraoka D E T /L) b DIk R =72 T X b 7e o7, IZ, £ D

il R AR,
FREO XD RREEEERFS2 N0 — L 2B R 5 ¢

IN TV
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Ai(z) — A2(y) + A1(2) A2(y), r <y
M(z,y) = Ai(z) — A2(y), T=y
1 —2A5(y), x> y.

FEA. WVE. o 2R AL () As(t) + A1(t) + As(t) = 1 DK [0,1] 108 B E L, hi(t) &
hi(t) = Ay_;/ {A1(t)Aa(t) + A1 (t) + Ao(t) — 1} fort € (to,1), i=1, 2

L+ %, £Z T, a7

/ hl(t)exp[—/ (14 Ay(s)} by (s)dsdt = 1/2

DK (to,1) BT DML LTS, 2555 L. L3O 2 A0S —AI% LT, Player] DR
BN F* () & Playerll OFGEEARNE G (y) R TFO L 51052 515,

0, r<a
F*(“){ Q/axhl(t)exp Mt{HAl(s)}hl(s)ds] dt, 2;; ;

) - 0, , ) 0<y<a
G*(y) = { 5<2/a o (#) exp {+/t {1+A2(s)}h2(s)ds} dt+h(y>>, a<y<l,

Z 2 Li(y) Xy =1 128 % unit-step function Td Y, mass parts |%

g1/ (1”/@1 o (1) exp [+/t1{1+A2(5)}h2(s)ds} dt) >0

fo T, SHIET 27— AOf o* 13 0 = 1 — 245(a) L 725,

ZOREFRIZE B &L B 11T mass part 27T 7 L —VILEREIE OREERIEMT Th - TH Playerll,
9725, noisy player DA Toh 5, ZiuliL Playerl (silent player) Ofl#EIZIZFH T2 (B0 O TIE
RN LV ANIZ) ZE L7722 &0 UEA 1 £ TR, —BBERRBICETIEL TH ., 8%
L O EEEWRT S, LT G (y) ODZBED 5 & density part DFREUZ mass part3 B A->TN5, Z
D=, T2 OFE LR UHETIE, LR MBEROREEZRI-T Lo a & BEEDDH Z LD
KIRNINS TH D, Styszynski X m-silent %} 1-noisy OFfENRZIMIEBITRKRED Z E &2 DT, ZOFF
A7 & UTAREICER 3 & ISP R & e L7z, Teraoka [XMIRBIFE 23 FT A 3 2 B OHA
QBB — A AN ) L THDHET NVERE L TRERD, TORE, WENHALZ AT
LRV 1~ - L EOMRE L CEH 4 238\ /-, Z ? silent-noisy duel ®—f{kid, K& <
KBEFHETH Y, BIETH open & 72> TV 5, FERIZRRIBEIZKT LT, Owlowski, Radzig, Kurisu, Troylor

FEDHIE, L LEBRS /R EH L T2, AT 5, HALOEO—biX, ZOmiE
& U CHERBRZ TORMA~DET Mz ETed, SEIXZABERT D,
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4 SHDAM

T HIBRIZ L D1, WO F — 28I, Fex ORFAEOFCTHE IR YA IV T 2EZD
MEOET MEIZIE X /23, %@2@%75»&@ IZHAEA2 LW, FEIEZE 5 TH <o TE N, 204F
PLERTE Tk, AR CTHRET HEIC ZARMRIZIED A Lo EROEMZ S B
N5, R, BBENLT —LEmERIT SN E SNDBARBENLIX [F—ABRIIATI 2
FEREPICUICMBL TND ERLNTWNDEDIL, ZARITEEZRL>THE Lo TUIND -+ | EFEEITHNE
ZEI SN, RAUTEBEMIZ/2 > THED A XV ZAE B Z 2o Teid, bR A A IV T E2EZDHT—
LE LT, Bz, BRoORBESHMMOMERB E S o 7AEx LS BRNWET AL TRIATILNELH DD
TlIZewnw s BEbns,

Tz, REBRAAIVTEEZHMEE LT, BEBETEH, #HRZ2) —-RFRLTELNDE L OWFZEE
A LT D eiilifs LR & OB A8 T 5 B R & S RBA L e o T D,

RBIZ, IEZET L E L TEXDIZLTH, ZNE TR INZET LOETIE, &7 L—TIL,
By ORIERES T Tl s EORERELEEMTH Y, HIZ, TRORE T L —VI4hE & E
LCW5, ZLOE, BAOREREIIMIEINTH, M E O EBEEITHERN OB Z B X 720 &5
zé@#ﬁﬁfkéooﬁw T, XN O E A F < G L 72 R RS R B & AR < FE L 72 RE O R FE RS
BaMUE L, SRR RS 2 122 2 HIERB X b b,

ZONEE, REEEXHEEREERIBETEX L5 THS,
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