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Abstract

In the current article, various methods of formulating
hypothetical quantifier in Avicennian logic have been
examined. Utilizing conventional symbols of quantifier in
modern logic, analyzing hypothetical quantifier as modality,
and employing second-order logic are the three approaches
introduced in this paper. We have separately introduced the
advantages and disadvantages of each of these methods. Each
approach is useful in examining different interpretations of Ibn
Sina's views on hypothetical quantifier and the disagreements
among Avicennian logicians reﬁarding hypothetical. Overall,
we have shown that none of these methods are superior to
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others and each might be more useful than the rest in
examininghone of the existing disputes in Avicennian logic
regardir(lé ypothetical.

Keywords: hypothetical quantifier, Avicennian Logic, Second-
Order Logic, modality.

Extended Abstract
Considerable efforts have been made to precisely formulate the views of
Avicennian logicians regarding hypotheticals. One of the most crucial
components of conditional elements in Avicennian logic is the quantifier.
Avicenna was the first among Muslim logicians to examine and emplo
quantified hy]:flotheticals. Contemporary logicians have utilized various tools
to articulate the hypothetical quantifier in Avicennian's logic.
Inthe }gredominant approach to the formulation of hypothetical quantifiers,
quantifier symbols in modern logic are employed. This method was initiall
introduced by Nicholas Rescher &iescher, 1963). Subsequently, this approac
has been adopted by scholars such as Adel Fakhoury (Fakhoury, 1980), Zia
Movahed (1993), Mortaza Haji-Hosseini (1996), Lotfollah Nabavi( Nabavi,
2001and Saloua Chatti(2019). Nonetheless, there exists a divergence of
opinion among these logicians concerning the selection of variables for this
formulation. Avicennian logic underscores that the hypothetical quantifier
does not merely reference time but also encompasses state, complicating the
precise identification of the variable used in the hypothetical quantifier.
Different formulations have represented this variable in various ways. Some
have exclusively utilized symbols pertaining to time to denote this variable
(e.ghRescher, 1963: 51), while others have employed symbols indicative of
both state and time(e.ﬁ. Haji-Hosseini, 1996:" 122). Additionally, the
hypothetical quantifier has been occasionally referred to as a pseudo-
quantifi;ar and formulated without the use of ‘any variable (e.g. Movahed,
1993: 14).
The hypothetical quantifier can be formulated similarly to a modality. The
integration of state and time can also be articulated through the lens of
Eosmble worlds. Thus, on the basis of the semantics of modern modal logic,
ypothetical quantifier can be viewed as a variant of modality. This
approach has not been employed by contemporary logicians. The onl
analoEous instance can be attributed to the works of Asadollah Fallahi
(Fallahi, 2009: 254). However, a meticulous anala{lsis of his paper reveals that
it is the cogent (luziim), rather than the hypothetical quantifier, that have
been treated as a direction of necessity.
In his writings, Avicenna endeavored to precisely delineate the concept of
state within a hypothetical quantifier. His work has elicited a range of
interpretations within the framework of Avicennian logic. A number of
modern logicians have employed second-order logic as a means to interpret
these texts and adjudicate among the perspectives of Avicennian logicians
(Fallahi 2009, Darabi, 2010, Izadi and Darabi, 2011).

Each of these approaches to the formulation of hypothetical quantifiers
possesses its own set of advantages and disadvantages. In the following, I
will outline some of these merits and drawbacks.

The initial approach I referenced involves the application of quantifier
symbols from contemporar){ logic for the formulation of hypothetical
quantifiers. This methodology is congruent with the preliminary
interpretations of Avicennian logicians' perspectives on hypothetical
quantifiers. These scholars extend the governance of all rules applicable to
quantified categorical sentences to quantified conditional sentences.
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Despite this alignment, there are scenarios where the use of common
symbols of quantifiers from modern logic falls short of precisely
representing the nuances of Avicennian loglilc. Avicenna's discourse on the
significance” of "state" within hypothetical quantifiers suggests
interpretations that necessitate the employment of second-order logic for
accurate formulation. These interpretations have been the source of
scholarly debate regarding the governing rules of hypothetical in
Avicennian lo%ic, thereby making the adoption of second-order logic
indispensable for the thorough examination and formulation of these
hypothetical quantifiers.

Formulating a hypothetical quantifier as a modality is also pertinent to
addressing certain disagreements among Avicennian logicians. For instance,
it has been argued that a cogent (luztimi) relation between two sentences
cannot be confingent, existing under some conditions but not under others.
Based on this assertion, a cogent particular affirmative sentence cannot be
only partially true. Introducing this claim through the formulation of
hypothetical” quantifiers as modalities can facilitate a more accurate
comprehension of its implications.

For the precise formulation of some disputes among Avicennian logicians
regarding hypothetical ci’lllantifiers, the utilization of second-order logic is
necessary. For example, the disagreements of Shams al-Din Samarqandi with
other Avicennian logicians concerning hypothetical syllogisms are founded
on his interpretation of Avicenna's texts on hypothetical quantifiers. The
most effective method for articulating Samarqandi's views on this matter
involves leveraging second-order logic. (For further examination, refer to).
In summary, it can be stated that each method of formulating hypothetical
quantifiers” within Avicennian logic proves beneficial tor precisely
introducing aspects of Avicennian logicians' viewpoints. It is not feasible to
categorically favor one method over others in their entirety.
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