2 ; ":
1 § (5 it LJLus g L \ N
WU 9 GOl Ao & x = S
Pt a2 (55913 9 ol - U'u" . L)=asm J...
uly=lgb o g—oz Il

(Ll i) galReRES® (bl i o) q@mD Bl B @
= Mﬁiwm (i R0 OSESIS) sl Moo

2 ; S 5 0 855513) 2L s
b1 Ll g5 JSidg)) (Shszs ) Gl &0

owbld |5 Sdo 031! 020 1l (UJ9'.‘J'° °'S‘-‘i‘-"|°) iy o LB 15S
Sasaw | (52 Lo (G=liblib owole 01855513) | G5l oy
e EY ) (UnahLgy a3 /01 5)  arggSulg gy

oJl5uwl (ol

La jule ( 55ud0
L e S Gtk
oJlcahl (595 sgq Eg 5

eealegllind heeae

o>Us 6J 1wl
ol 15 Lajule C:'-UL'

el @ CYSE
SIGTAS S AD @EW

PoR & P96 PA Ic1402@ialogic.ir
M S G 40 https://lc1402.ia|ogic.ir

52 = 1
e i gupuujuuys

“!“‘“!H - #8 ppluninning
i

.

1 nae
TN
el et

v e

T2
HH I g et




O

Q‘)—.’.‘ d.]a.,.a U.Q:ul sl quo.a: u...a.c:o)b
VEY Crage YA 5 YA

YR 2 YW O K

Sl 9 5 > &yl glej
VE-Y oo YA 4

(Ol lome B ) Aie



®
(

Olpl Bhie ezl dllle Gislen yenssl
VFoY e YA 5 VA

Clue Ol)le slro g Comojl

=959 Lyl
OV S b oGNS

$lp 2l ablFeal b Siawlin a5 cul pl Clus 000 sl @l 5l S o0
Slaal b (llsglate 5 (Baudid a5l Clus pdslpueal OMoz Fduo (o, 09 utin (yuusd
b oMW gazsu b alie ol jo 0SS JYorw! Clus Canjls sl p wilos ST oM Oglate bl las e
OO oo b albl S tanl slasSionlio (05 plgzpa Bus 4 Clue Coejlr i 12
b leadgdlal G Gayb nl 5l g 05 palym 0l g 0old ety Dlux IMex G A3

Sl woles sled oo

Sl 9 Gogée> &1yl yloj
VEY Cpage YA 4
(Q\)@‘lem;;éj@) Voiv



®
(

Olpl Bhie ezl dllle Gislen yenssl
VEeY poge YA 5 YA

Sy oo el p (b b slghio guiaiws
S lolw aobld
P CIW K

Fs.nabavi@gmail.com

slaws Hlae a4 S, bghie Bye 0 pe gslaileis @l es dlie pl o 100K
4 g 03,5 jape |y blate ol gamains 4o 3 mls o byd slaghie o S50 5 age

S oo D) e

bodsl 4l (Gl ) Joo (b5 (g Bl (b0 Ghaie (guls Glals

Sl 9 Gogée> &1yl yloj
VEY Cpage YA 4
(Q\)stlm@éj ) Ve


mailto:Fs.nabavi@gmail.com

®
(

Q\ﬁl dJaM.A u,c.:d sl u..«.'Lo.a: u.m.am)b
Olpl gaands § CwS> R (GAmw§o
VFeV e YA 5 YA

A Fixed-Parameter Study on Propositional Dynamic Logic
290930 81353 ¢ 593 (> 392 oo

BUSLIURY -2 SOV L w1 K

Abstract: Since its establishment, propositional dynamic logic (PDL) has been a
subject of intensive academic research and frequent use in the industry. We have
studied the complexity of some PDL problems and in this paper, we show results
for some special cases of PL and PDL.

Keywords: Propositional Dynamic Logic, Fixed-Parameter, Schaefer’s
Dichotomy Theorem, Propositional Logic
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Tree-like Model Structure for the Branching-Time Temporal
Logic of Knowledge

Sl ol (g Sl (i
o & ) " & ome

Abstract: Computation Tree Logic (CTL) serves as a means to specify
systems un dergoing temporal changes, incorporating quantification across
potential future scenarios. Sometimes systems not only evolve over time but
also encompass informational aspects. We introduce a temporal logic of
knowledge (CTL-K) amalgamating CTL and epistemic logic S5. Despite the
existence of some tem poral logics of knowledge, CTL-K allows us to
leverage CTL’s advantages over LTL. Notably, we propose a tree-like model
structure for the semantics of CTL K, whose temporal part of model is a set
of trees. This model structure can be utilized in theorem proving methods
such as resolution-based methods in order to make it easier to prove the
correctness of their calculus steps, especially to prove satisfiability
preservation. We show that a CTL-K formula is satisfiable iff it is satisfiable
in a tree-like model structure.

keywords: temporal-epistemic logic, tree-like model structure, CTL, S5
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Algorithmic rationality and our personal worlds
Tk Cady,
d)ygg.; Om‘é

Abstract: The Baltic-German biologist Uexkuell discussed the notion of umwelt. The
umwelt of every living creature is the world as it sees it and typically the umwelt is
a homomorphic image of the actual world. The fly gets caught in a spider's web because
its threads are too thin for the fly's eye to see and are not part of its umwelt. If we go
higher up, mammals have a richer umwelt and they investigate their world to acquire
more knowledge about it. A Siberian tiger for instance has a roaming area of 320 to 480
square miles which he knows quite well. This allows the tiger to perform sophisticated
algorithms which a human venturing into his area needs to worry about. But Jim Corbett
discovered that a tigress in heat could be fooled by a mating call, coming not from a male
tiger but from Corbett.

Moving up higher, we humans are less familiar with nature than tigers are. But we have
access to tools like bows and arrows and telescopes. And we acquire information from
other humans so our umwelt is much richer. But nonetheless we all, flies and tigers and
humans, tend to act in terms of our umwelt. We act in terms of what we know or believe.
Now when we are in a game theoretic situation, dealing with one or more humans, we
need to be aware of how they see the world. We don't talk about the umwelt, we talk
about their strategy. But the strategy of course arises from the umwelt. Knowing the
other person as a game theoretic agent does not require full knowledge about that
agent. Rachmaninoff wrote a wonderful waltz which we can listen to. But actually,
when Sergei dances with Natasha he doesn't really know who she is and she doesn't know
who he is. Sergei is dancing with his image of Natasha and Natasha is dancing with her
image of Sergei. But the image of Natasha would dance in the way in which the real
Natasha does dance and so the dance works for both Sergei and Natasha. If she is poor
and he thinks she is rich, it won't affect the dance.

Now when we come to humans, the richness of our umwelt comes from our beliefs. Here
logic can enter because the beliefs are expressed in language and there are logical
relations between formulas. So we could ask how it is that two people from different
religions or different countries can still write a paper together. And the reason is that even
though their umwelts are different, they are sufficiently similar for the purpose of the
paper and they can work together, just as Sergei and Natasha are able to dance together.
n the talk we will use material from Dynamic Logic and introduce a notion of logical
distance between two individuals with different beliefs. We will investigate how this
metric space enables them to work together in some areas but causes conflicts in some
other area.
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Bridging Fuzzy Logic and Adaptive Learning: Innovations in Automated
Reasoning with ANFIS and Reinforcement Learning

g5 b (i3l ol 5985 Lo e

JUSLEOVI .2 SOV L K

Introduction: In my exploration of the expansive domain of computational intelligence,
| have identified automated reasoning systems as critical components in addressing
complex problem-solving across varied sectors such as finance, healthcare, and
environmental science. Historically, these systems have leveraged diverse algorithms,
ranging from rudimentary rule-based mechanisms to sophisticated machine learning
techniques. Despite their contributions, the intrinsic uncertainty and intricacy of real-
world scenarios demand solutions that are not only adaptive but also inherently robust. In
this paper, | introduce an innovative approach to enhancing auto mated reasoning: the
integration of Adaptive Neuro-Fuzzy Inference Systems (ANFIS) with reinforcement
learning.

This synergistic combination is poised to redefine the capabilities of predictive
modeling and decision-making within this field. The genesis of automated reasoning,
deeply rooted in logic and artificial intelligence, has predominantly been about emulating
human-like cognitive processes for decision-making or predictive analysis. Early
approaches in this field were limited by the rigidity of rule-based systems and the nascent
stages of machine learning models. However, the emergence of advanced algorithms like
ANFIS has significantly broadened the horizons of automated reasoning. ANFIS, in
particular, is acclaimed for its unique fusion of the human-like reasoning of fuzzy logic
with the empirical strength of neural networks, offering a potent tool for handling
imprecise and fuzzy data, which is commonplace in practical ap plications. Yet, the static
nature of conventional fuzzy systems in assimilating new information remains a notable
constraint. Herein lies the relevance of reinforcement learning — a paradigm that
emphasizes learning optimal behaviors through interactive experiences with 3 the
environment.

By amalgamating reinforcement learning with ANFIS, | propose a system that not
only comprehends complex data intricacies but also dynamically adapts to evolving
information, learning progressively over time. This integration represents a substantial
leap beyond traditional automated reasoning models, enhancing adaptability, accuracy,
and overall efficacy. In this paper, my objective is to explore the foundational concepts
of ANFIS and reinforcement learning, their integration, and the potential impact of this
convergence in the realm of automated reasoning systems. Through a meticulous
theoretical examination, | aim to demonstrate that this integrated approach signifies a
paradigm shift, rather than a mere incremental advancement, opening new avenues for
research and practical applications across various industries.
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Dynamic Probability Logic and its Innitary Extension
Ol 92 Sgro cglins Ao
(IPM) oty Sl gwilo ol

Abstract

In this paper, we introduce the finitary dynamic probability logic (DPL), as
well as its infinitary extension DPL,1. Both these logics extend the (modal)
probability logic (PL) by adding a temporal-like operator o which describes
the dynamic part of the system. We subsequently provide Hilbert-style
axiomatizations for both DPL and DPL.1. We show that while the proposed
axiomatization for DPL is strongly complete, the axiomatization for the
infinitary counterpart supplies strong completeness for each countable
fragment A of DPL.,1. Moreover, we show that some dynamic properties such
as measure-preserving, ergodicity and mixing are definable within DPL and
DPLy1.

Keywords: Probability logic, axiomatization, completeness, definability,
probabilistic dynamical systems.
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Evaluation of the correlation between antimicrobial resistance pattern
and responsible genes using truth table and logic gates

w

2 bbb aodle olSiilo g ¢yl p ! giwly guiucind!

Abstract: Antimicrobials are the most important drugs used in the prevention and
treatment of infectious diseases. However, the resistance of microbes to them is
dramatically increasing. This, according to the World Health Organization, poses a
considerable threat to human health. Therefore, it has recently proposed an action to
identify optimal methods to generate accurate and reliable data on the burden of
antimicrobial resistance (AMR), including predicting the microbial responses to their
surrounding antimicrobials. Prediction will improve monitoring antimicrobial
consumption, implementing infection prevention and control programs, and optimizing
antimicrobial use in humans.

However, recent epidemiological studies are not appropriate for this purpose, as they
mostly evaluate AMR pattern grossly, not considering the pattern in each specific patient.
This leads to very rough data which often is not as useful as it might be. Even if these
studies examine the presence of the genes related to AMR, they do not look for the
correlation between the genes and the related antimicrobials. Indeed, resistance to each
antimicrobial has a pathway in which some responsible gene(s) lead(s), in a very logic
way, to some molecule(s) responsible for resistance. Therefore, prediction of
antimicrobial responses is tightly depends on finding any logical correlation between
these two.

For this purpose, we have established a two-step procedure based on the logic tools, which
has no previous analogous, according to our knowledge. The first step, an epidemiological
screening, is to discover the above-mentioned correlation. Here, we use “truth table” to
find any probable correlation between presence/absence (1 or 0) of the antimicrobial
genes (as inputs) and resistance/susceptibility (1 or 0) of microbes to the antimicrobials
(as outputs). Presence of a gene and its related antimicrobial resistance or its absence and
susceptibility to its related antimicrobial will be considered as “strong correlation”.
Otherwise, other genes will be considered as the main or the accessory players having
role in the AMR pattern. The accessory roles might be either conjunctive (G1 & G») or
disjunctive (G1 v G2

The next step, an experimental approval, is to examine and establish the roles of other
genes in the lab. Here, we use molecular “logic gates” such as AND (G1 & G3), OR (G
v G2), XOR (=G1 « Gy), etc. to design experiments to evaluate any probable relation.
After doing the experiments, the results will be interpreted, again based on the logic gates.
Recently, we have used this procedure in E. coli bacteria isolated from patients with
urinary tract infection who had been admitted to two referral hospitals in Tehran. We
hope that it will become a new strategy to manage and control AMR.

Keywords: antimicrobial resistance, logic, truth table, logic gate, correlation
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Functional Morality by Fuzzy Logic

$)lhgm! Yol g ozl Ly

WLy guwlw ol 5 (oole dmawio
paola.inverardi@gssi.it & ziba.assadi@gssi.it
Abstract: The increase in autonomous decisions by digital devices is an
enormous threat for digital citizens. Ethics and morals are affected by these
devices as much as economy and politics. In spite of some transparency, such
as GDPR, violations of morality make the digital world an insecure place for
users. The flexible part of ethics, called soft ethics, is our concern, which
should be functional and under control. Empowering a person with a
software technology that embeds her soft ethics and supports the user in the
interaction with autonomous systems is the means to make her an
independent and active user in/of the digital society. While for Wallach and
Allen “functional morality” is conceived as partially autonomous behavior,
we think it is possible to specify functional morality in terms of dispositions,
properties that have manifestations that occur when some conditions are met.
We need some logic and philosophy to clarify and specify the domain
of soft ethics and dispositions. Moralities and ethics will be considered the
consequences of the manipulation of logical strings to be stored in the
system. Binary data is not sufficient for the interpretation of human decision-
making, and we extend boolean logic to a multipurpose fuzzy logic, which
maps an imprecise concept into one with a higher degree of precision. These
degrees are managed by membership functions during the fuzzification and
defuzzification steps. The speed of decision-making depends on different
types of membership functions, such as Triangular, Trapezoidal, Piecewise
linear, Gaussian and Singleton. The personal ethics of the user can be sorted
in the system to a special degree through a primary questionnaire, and
fuzzification will specify the types and priorities of the user’s decision-
making. In this talk, we will survey the fuzzy logic approach to decision-
making in robots and indicate the re quirements of this approach when it
comes to morality and soft ethics. As a use case, we will talk about the
automotive domain and discern the dilemmas between human decisions
using an equipped fuzzy logic system, which is difficult for an unequipped
person to decide.
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In search of higher forcing axioms - strongly guessing model
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Abstract: We briefly review the Godel program which proposes to search
for new axioms for set theory that decide problems undecidable on the basis
of ZFC alone. One of the main directions in this program is the study of
forcing axioms. These are combinatorial principles that are derived from
Cohen’s method of forcing and can be seen as natural extensions of ZFC .
Among these are the Proper Forcing Axiom (PFA), Martin’s Maximum,
Woodin’s (*) axiom, etc.

Classical forcing axioms give a compelling theory of H(w2) and one of the
driving themes of research in set theory in recent years has been to extend
this to H(®3) and higher levels of the cumulative hierarchy .

We review recent progress in this direction and in particular discuss joint
work with R. Mohammadpour on the strong guessing principles GM(®3,w1)
and GM*(®3, ol).

which imply that several strong consequences of PFA hold simultaneously
at 2 and 3.
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The Contradictory Dao
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Abstract: This talk has two quite distinct parts. In the first we will look at some
central claims of the Daode Jing GEfE#E, c. 350 BCE?), as interpreted by the
important commentator Wang Bi (E58, 226-249 CE). The most crucial is that
behind the phenomenal world there is an ineffable something, dao i&. Wang Bi
gives arguments for its ineffability, however, in so doing, describing it. The
contradiction is so obvious that he must have been aware of it, but he shows no
signs of discomfort with the contradiction. Presumably, then, he simply accepts
it. 1t might be thought that such a position is incoherent. However, it is not. In the
second part of the talk | show how the effable ineffability of 3& can be formulated
in a second-order paraconsistent logic with a model establishing that the
contradictions do not spread to the phenomenal world.
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