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ABSTRACT. The paper is an exploration of the old Chinese texts called th
the Mohist Canon$érom a modern logical perspective. We explain what the
Mohists have contributed to logic, while we also provide samw interpre-
tations of the issues discussed in the Canons.

1 Introduction

Aristotle’s logic, especially the well-known ‘Syllogisti is often considered the
first systematic formalization of basic logical issues. Bh@ic school then made a
further contribution through the development of propasitil logic. This tradition
of formalism has had an unparalleled impact on the historwes$tern thought,
with a remarkable similarity in topics from Aristotle to Fge and Russell more
than two thousand years later. Removing some camouflagey, aofidhese issues
are still of significance to our agenda today. Indeed, thidition has led to the
flowering of both traditional and modern logic in the West.

This paper, however, turns East, on a long journey back taeln€hina, and
attempts to seek answers to the following questions. Hav€tlinese ever devel-
oped any logic similar to Aristotle or the Stoics? What softeasoning were they
using? What are the similarities and differences betweeCtiinese tradition and
the Western one? What new understanding can we achieveibterpreting old
Chinese texts with our modern logical theories?

Mozi and the Mohist Canons Logical themes occur in many philosophical
works in Ancient China, such as the oldest téas¢ Book of Changeshe works by
the dominant Confucian school, and the texts of the SopleigisGongSun Long’s
well-known thesis ‘A white horse is not a horse’. Howevenhaws the greatest
relevance and significance to logic is found in the school ohim, founded by
a teacher named Moz (Master Mo, his actual name was Mo B #), who
lived during the fifth century B.C. Mozi was the first to chaldge Confucianism
by making reasoning the core of intellectual inquiry. Thehi&b school was very
influential during the Warring States period (479-221 B.C.)

The termMoziis also used to refer to all works written by anonymous mesiber
of the Mohist school. These texts cover a great variety oicpepistemology,
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geometry, optics, economics, and so on. Among them, thersiahbooksJing
Shang# I, Jing XiaZ: T, Jing Shuo Shangt it _I-, Jing Shuo Xig it T, Daqu
K andXiaoqu /M. The collection of these six is usually call&tie Mohist
Canons For simplicity, we will sometimes call it the Canons in thizntext.Jing
Shuo Shangs an explanation tding Shangthe same withling Shuo Xiaand
Jing Shuoltis believed thaDaquwas devoted to ethical issues, though there are
major textual difficulties in understanding it. In this redgaXiaoquis much less
problematic. It contains lots of logical topics, coherend avell-structured. (for
a new attempt of re-translation and analysiDafqu and Xiaoqy, see [Joh00]).
This paper will concentrate on these six books, although Wle@ecasionally cite
episodes from other books in thMozi.

Research arourttie Mohist Canonsncluding its textual emendation, has been
carried out in China, especially in the 20th century. As rmraoré more logic books
were being translated into Chinese in the early 20th centheyMohist Canon
also attracted more attention than before, witness theanll papers [Lia22],
[Tan35], [Sun54], [Tan64], and more recently, [ZZ97], [Z18) and [Zha04]. Out-
side of China, the Chinese scholar Hu Shi for the first timeothiced Chinese An-
cientlogic in his dissertation [Hu22] to the Western acaidezammunity. [Gra78]
provided a significant introduction to the above six boolespite the criticisms
raised later by [Gea99] and some other authors. Languagégidrelated is-
sues in Ancient China that are not restricted to the Canowes Ibe@en discussed in
[Chm62], [Han83], [Har98] and many other works.

Aims and methodology Our aim in this paper is twofold. First, although there
is some research on the Canons both in China and abroadtwrdtely, over the
last two decades there has been little interaction betwsetwo sides. Recent
research results in Mainland China are not truly recognimedcholars abroad,
and the same is true vice versa. This paper is an attempt thifilgap, and we
will include some important current results from the Chinéterature. Second,
we will focus on a new reading of the text of the Canons, andyaeat with
relevant knowledge of modern logical theories, developimgown interpretation.
Hopefully this will shed some new light on this old text.

We will use modern logic(including its mathematical and philosophical as-
pects) as a tool to look at the issues considered by the MohBy itself, this
approach is not new. tukasiewicz adopted this approachat Agistotle’s work
in a new light, witness the title of his book [Luk87]. And eaih 1960s, the
Polish sinologist Chmielewski advocated and used this auktlogy to study Chi-
nese logic in his Series of papers entitled ‘Notes on earip€de Logic’ (the first
is [Chm62]). Actually, like other Chinese scholars, we @lwss have used this
method: [Zha89] explored the logical thoughttive Books of ChangefRie81],
[Liu97] and [Zho96] looked at Gongsun Long’s works, esplygihis thesis ‘a
white horse is not a horse’, and [Luc05] used many-sorteit ltiganalyze the
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notion of ‘class’ in Mohist logic. The present paper conéatthis line.

Moreover, we will take @omparative perspectibroughout our investigation.
We compare Mohist logic and Western traditional and modegic| with a focus
only on logical theoretical aspects. However, we are awhthendifferences in
other regards, e.g., Western traditional logic is ontalagoriented while Mohist
logic is more argumentation-oriented. Two facts are imgoarto keep in mind
here. First, Mohist logic did not survive in the Chinese tnigt and so it is hard
to find a consistent development of it. Second, the logict wWeae studied in
subsequent centuries in China were mostly imported. Ftarieg, Buddhist logic
was introduced from India during the Tang Dynasty (618-903)AWestern logic
became popular starting from the 17th centuiore logic books were translated
at the start of the 20th century.

The paper is structured as follows. Section 2 is about thesidal topic of the
correct use of ‘names’. We look at the syntactic and semaatipects of names as
studied by the Mohists, and especially their use of varg@hie Section 3 we will
consider the many kinds of propositions that existed in taedDs. Section 4 has
a focus on reasoning, and we will try to enhance our undedstgrof some key
reasoning patterns, suchrmsu Section 5 then explores what are the basic logical
laws one has to follow in a disputation, and what is the puepdsa disputation.
Section 6 discusses several paradoxes found in the Canoasulmarize our
main conclusions in Section 7.

2 Names and variables
2.1 Genus and differentia

Ming %4 ‘Name’ is one of the most important notions in Ancient Chimphiloso-
phy. The issue of ‘rectification of names’ has been a core ¢hi@mmany schools
in the pre-Qin period, which provided rules of how to use namerectly, and
also how to correct wrong usage. The contribution of the Mishn this respectis
their discussion of many of these issues at an abstract leneth-\We first review
their basic theory.

As “LL42592"(NO 11)? says ‘one uses names to refer to objects’. To give a
name to some object, there are two basic things to considerely,ruo # ‘like’
andran #X‘so’. These two things determine so callfadi):‘'standard’, namely,
“that in being like which something is so” (A70). So, in orderuse one name

1The first translation of Euclide€lements of Geomettyy the Jesuit Matteo Ricci and a Chinese
scientist Guanggi Xu appeared in 1607.

2|n this paper we follow Graham’s numbering of the Canons. Helena hybrid text fronXiaoqu
and part ofDaqu under the title “Names and Objects”(abbreviated ‘NO’) anostof the remainder
of Daqu as “Expounding the Canons”(‘EC’, for short). ‘TC’ and ‘HCbhreviateDaqu and Xiaoqu
respectively. We will make some revisions of Graham’s tiatien where necessary.
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consistently, we must folloa. For instance, the name of ‘circle’ can be applied
to the compass, too, since it fits the same standard (A 70).

Names can be of different kinds, as describedfh.” it, 2%, FA. "(A 78).
Here three kinds of names are mentioned, viz. unrestrictedes, classifying
names and private names. For instance, ‘thing’ is ‘unmestli, as any object
necessarily requires this name. ‘Horse’ is a ‘classifyingme, for anything ‘like
the object’ we necessarily use this name. The name ‘Jack”psiate’ name,
as the name stays confined to this object. This is a classificaf names from
an extensional point of view, as the denotations of the thieds go from the
whole universe to a single object. It seems that only ‘thfia$}s into the category
of unrestricted names. Classifying names are the most canomes people use,
they are what we would call generic names or predicates naygadAnd private
names are simply what we would now call proper names.

Most importantly, the Mohists proposed principles regagdhe distinction be-
tween any two classifying names. In fact, this follows frdra hotion of ‘standard’
we have seen above. They say that proposing a ‘standard &élitrary, we have
to pick those properties which one has and the other lacksather words, the
properties have to help us differentiate two kinds of olgethis is interpreted in
the following passage, which contains a nice example td82% A ] L% 5,
YR AL HES, DA N AR AR MAT . 2 EA, A
H1mJ4 . "(B 66) In translation:By referring arbitrarily one cannot know dif-
ferences. Explained by: what they have. Although oxen diereint from horses,
it is inadmissible to use oxen having incisors and horsedrggtails as proof that
oxen are not horses; these are things which they both havehimys which one
has while the other does not.

This is very similar to what Aristotle proposed. Accordirg Aristotle, a
species is defined by giving itenusand itsdifferentia the genus is the kind un-
der which the species falls, and the differentia states wii@tacterizes the species
within that genus. It is species that hagsenceavhich should be the base of a cor-
rect definition. The notion of essence is similafadn Mohist logic. The above
text gives us a good example. Oxen and horses belong to theeldach‘animal’,
and one should findfa for each species that differentiates one from another withi
the same kind. We can fairly say that the theory of classifyiames by Mohists
had the same spirit as Aristotle’s account of ‘genus anafftia’.

Regarding the relationship between names and objects, tiéskd claim that
different names can be used for the same object, and diffebgects can share the
same name. A good example for the former is that the dog is mttolith two
namesguan-k andgoufi. For the latter, according to the given standard, objects
sharing the same name are not necessarily alike except respects covered by
the standard. For example, pieces of stone and of wood bathich fit the stan-
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dard for ‘square’ share the same name ‘square’. This statieonethe relationship
between names and objects suggest that the Mohists retiietgttiere is a distinc-
tion betweersyntaxandsemanticsin our modern terminology. The same point
was made by Frege at the beginning of the 20th century. Dodsnexample of
guanandgouremind us of Frege's famous discussion of ‘the morning saad
‘the evening star'? As we know, ‘the morning star’ and ‘themwg star’ are two
different names, but they refer to one and the same objecplémnet Venus.

2.2 Usage of variables

The issue of whether variables were used in Mohist logic heenka point of
controversy. The importance of this question goes withaytrgy, as we know
what a central role variables have played in logic. They aréndicator of true
insight into formalism. In what follows, we will streamlirsame observations on
this topic in the earlier literature. In particular, we wstite some new insights by
Chinese scholars that have not yet been recognized.

Harbsmeier has a positive view on Mohist uses of variablg$iar98]. His
example is the following:

“In case of naming on the basis of shape and characteriaticegcessarilyty()
know that this thing isX (moy, only then do we knowX (moy. In cases where
naming cannot be on the basis of shape and characteriséeaay knowX (moy
even if we do not know that this thing i (mou.” (NO2)

Harbsmeier thinks that “the use &k moucame closest to the use of variables”.
As we understand the mattenpuin the above text can be read as ‘something’: it
is an indefinite pronoun that can refer to something idebiii®ut as yet with no
specific name. What is special about an indefinite pronoursisithas no proper-
ties that one can recognize as belonging to a particulag it one can replace

it with a particular name given a specific context. This is iiBausually meant
by variables. The wordhouis used in a similar way even in the modern Chinese
language. E.g., ‘mou ren’ means ‘someone’, and ‘mou wu’ reésomething’.

One more example was considered in [Zho02] and [Zha04] caimmeMohist
usage of variables. It involves the two demonstrative pumscbi 7% ‘that’ andci
I “this’. Just likemou both of them are used very much like variables. Consider
the following text:

EABWICAICTT o e 11Tk, stk Tk, kAT . (B 68)

In translation:lt is admissible for the man who uses names rightly to usd’‘tha
for this and ‘this’ for that. As long as his use of ‘that’ forahstays confined to
that, and his use of ‘this’ for this stays confined to thissiinadmissible to use
‘that’ for this.

Clearly, in the preceding text ‘that’ and ‘this’ are used &ndte two different
names. Roughly speaking, in order to use names correctéyhas to make a
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distinction between ‘that’ and ‘this’, ‘that that’ and ‘ththis’. Confusion is not
allowed. So here the demonstrative pronouns ‘that’ and"#re just two symbols
(and hence once again, variables) of two different narhes.

A somewhat dramatic further observation was also made iaQZh As we
have noticed from reading the Canons, the namies}:‘ox’ and ma = ‘horse’
have been used very frequently to explain things in situatishich have nothing
to do with the animahiu andmathemselves. Forinstancef A, A, 1M
A WA, BAES, mA4SIE4AES . " (Jingxia) is supposed
to explain what is a compound name. The example goes likerhids a single
name, andnais a single name too. Howeveriy-mais a compound name. Itis not
the same aaiu, nor the same ama Here the pointis the difference betwesin-
ma, as a compound name andi or maas a single name, rather than explaining
what isniu or maitself. Clearly, this is a generic explanation, and the tyecsfic
predicates are being used as variables!

There are many other places whaia or maoccurs in the Canons. With this
new interpretation in mind, it should be easier to undessame of the texts.
Take the following example: 805 2 4+, =iz AE4, 25, " (A 74)
which talks about a disputation. It says in Engfi@me calling it ‘ox’ and the other
‘non-ox’ is contending over claims which are the converseaxh other’. Here
again, from a logical point of view(ox) and —P (non-ox)are used to express
two contradictory predicates or propositions, and one efrttshould come out
through disputation. So this passage seems to suggesithfihost serves as a
propositional variable here.

Surprisingly, we can find this use of variables even earliethe work of the
Sophist Gongsun Long. As we know, Gongsun Long proposedathets thesis
‘a white horse is not a horse’, which was challenged by thelpwb Confucius.
Let us look at how he defended it. He said: “Why would it be alyem to say
‘a white horse is not a horse’ if we accepted what Confuciug €hu’s man is
not a man’'?” Clearly, what he took for granted is that his ithés not about a
particular statement involving a white horse and a horseabaout all propositions
of that form, where ‘horse’ can be substituted for by othenas. Thus, the idea
of variables and schematic assertions existed even béfefdohists.

In the above we have shown the similarity between Mohist siefinames and
those of Aristotle and Frege. We have seen that the indefiniigounmou the
two demonstrative pronounisat andthis, and even the specific predicatesrse
andoxwere used as variables in the Canons. Furthermore, we shbuaigtie idea
of variables can be pushed even back to the Sophist’s peefmtéthe Mohists.

3[Zha04] made an attempt to interpret this in terms of sesitic operations:
ThatUu That= That.
ThatU This # That.
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This use of variables reflects the effort Mohists made tovi@mthalism. To do so,
they appeal to natural language while taking some particutads as variables.
A similar approach occurs in Stoic logic, where the ordingdressions ‘the first’
and ‘the second’ were used as propositional variables.

3 Propositions and logical constants

As “LIE:4FE” (NO 11) says, propositions are used to elucidate ftiaae ex-
press our ideas by means of various propositions. The Catistisssed different
types of proposition involving logical constructions ligeantifiers, conditionals
and modalities. Since there is no systematic categoriaakification of proposi-
tions in the Canons, in what follows we are going to reviewaiéd on our modern
view of the matter. Along the way, we will pay attention to hMehists perceived
differences between the propositional types, and espetialv they use logical
constants to indicate these types in the language.

Quantifiers: alland some The universal quantifiers is expressed by the wiord
JL. As explained in /&, ZEANSRL. " (A 43), ‘all is none not being so’. Written
in a logical formula, it isvx = —3z—. Notice that herehinis defined in terms
of mo(3£)) ‘none’ which is taken as a primitive; and thus, the unie¢piantifier
is defined by a double negation. Besiddsn, other words, likeff, J&, #, i,
are often used to express the universal quantifier, they edlmmall’. One can
easily find propositions containing such words in the Can®hg negation of the
universal quantifier is defined as well: iB{ts 3% A )2, "(NO 5 HC 6B/3-5), it
means “some is not all”. Put again in a logical formula, wetyet= —Vz. This is
not exactly what existential quantifiers mean nowadays-€ —vx—.). Probably
the Mohist text is not a definition, but it wants to make thenpthat ‘some’ (as a
part) differs from ‘all’ (as the whole).

Disjunction, conjunction and conditional The expressionsuo...huo./&4...5%...
(either... or...) are used to express disjunction in theo@an Of the many exam-
ples, here are two:d#iH .2 2, aLiF.2 4E2F"(either call it ox, or call it non-ox),
and ‘IR 8k 2= 80 17" (Jingshanin translation: either its body is gone or it is still
here.) Concerning conjunctions, it seems that there is @ardign for this in
the language, but the Canons have many propositions whiptees the idea that
several things should hold at the same time. Probably, pasition was seen as
implicit conjunction.®

The conditional is defined ag# 4> A48 . "(NO 5 HC 6B/3-5), which
means ‘the loan-named is not now so’. Conditions or causasléad to some
phenomenon are callegl . There are two types aju, major gu K% and
minor gu/Mi#. The distinction between them is illustrated in the follogitext:

4The translation by Graham was ‘propositions are used togéredt ideas’.
5[Zho02] proposed thaki (which really means ’all’) can also be seen as a conjunctigm. s
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W AR et . AN, AR, B AR, R, R
Uige K, HZWIR, L2 UAKR, . (AL)

In translation:The gu of something is what it must get before it will come out.
Minor reason: having this, it will not necessarily be so; kirg this, necessarily
it will not be so. It is the unit, like having a starting-poir¥lajor reason: having
this, it will necessarily be so; lacking this, necessarilyvill not be so. Like the
appearing bringing about the seeing.

According to the explanatiomajor guandminor guare actually what we nowa-
days call ‘sufficient condition’ and ‘necessary conditime&spectively. In the Mo-
hist textsyuo...zé #...1... ‘if...then...(sometimes ‘ruo’ is omitted when it iselr
from the context) are often used to express conditionals.

Modalities  Interestingly, modalities are considered in the Canonskast, the
word bi 4 is used to expressecessityFor instance, 1E 5 G, A" says
‘There necessarily exists a winner in a disputation’. SgMensed modalities are
also considered. The wogleH. is used to express the future tense. E.g.,lih “
T, AEHTIH. 7, two states of going out in the future or going out now are
distinguished. Likewiseyi is used to denote the past tense in the language.

Complex propositions One striking phenomenon is that the Canons are replete
with complex propositions such as “riding a white horsedsng a horse”, “killing
athiefis notkilling a man”, etc. They are not simply constad from basic propo-
sitions by means of the logical constants we have seen sinfstead, they have
much richer variations in the predicates. Thus, reasoniitly @@mplex proposi-
tions is more complicated, as will be explored in Section blwe Here we only
mention one logical issue relevant to the complex propmsitinamely that of ex-
tension, which is the basis of correct reasoning with compl®positions. To
illustrate this, here is one example:

TN ZNTIEAEN e ANEAATERAZN, AR ZHAAZN
R A (NO17)

In translation: ‘He loves people’ requires him to love all people without ex-
ception, only then is he deemed to love people. ‘He does wetgeople’ does
not require that he loves no people at all; he does not lovevdhout exception,
and by this criterion is deemed not to love people. ... Theseases in which
something ‘applies without exception in one case but ndiénother’.

Considering the correct application of certain predicatesactly to spell out their
extensions. We will come back to this point in the next sectio

Remark The diversity of propositions considered by the Mohistlaes dif-
ferent indicators in the language, e.g. ‘huo... huo... d@unctions. The clear
identification of those structuring expressions suggéststhe Mohists realized
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the distinction between logical and non-logical exprassioThe former are the
protagonists of modern logic, and they determine logicalcstires in general.
Consider two examples we have seemf 1 .2 4, if 2 JE4F", and “tLik
-8 17", They have the same logical formi£...5...”, but are about different
subject matters. As we know, Stoic logic contributed muctih&ostudy of propo-
sitional logic, especially in their work on conditionals its account of sentence
structure, Mohist logic seems closer to Stoic logic than tistatle.

4 Reasoning
4.1 Reasoning and knowledge

The wordshuoii means ‘clarification of a statement’, as defined in ‘the means
by which one makes plainff LA i t2)(A 72). From this initial meaningshuo
gets its further meaning which refers to reasoning or piagigroofs, as in “ 4
it ” (NO 11): ‘by means of explanations bring out reasons’. Thisp
becomes much clearer when the sources of knowledge aresdést.urhe Canons
say “Ml: [, ¥, 3£. " (Jingshany. It means that there are three different
ways to get knowledge: viz. learning from others, reasofrioig what one knows
already, and getting from one’s own experience. A nice exartgpshow these
distinctions is also given. Imagine that someone, say Jackanding outside of
a room, and he sees an object which is white. From the verynbej then, he
knows from his own observation that ‘the object outside efritom is white’. But
now, there is another object in the room, of a yet unknownrcéow Jack is told
that the object in the room has the same color as the one eutdiov he knows
that ‘the object in the room has the same color as the onedautdiy learning
from others. Finally he also knows that ‘the object in themas white’, via his
own reasoning based on what he knows. This example illesteatactly hovehuo
works for us when acquire knowledge. Our exploratiorsbuaoin this section will

be based mainly on its meaning of reasoning.

4.2 Patterns of reasoning

To get to know something by means sifiug we can appeal to many different
kinds of reasoning. This section is about reasoning patterthe Mohist texts.
Our focus are the characteristics of these patterns andvidadity. We will start
with a simple pattern calleliao, as explained itKiaoqu

Rt A28, TTRCE DT U 2l i g i, A ARt

The name used for reasoning hereiso % which means ‘to imitate’. The above
text is translated as ‘Thdao consists of setting up thfa (standard). That which
things are modeled after is that which is to be set up afth&hen it conforms to
thexiao, it is right. When it does not conform to thxéao, it is wrong’. Put differ-
ently, there is a general set-fg(standard), and using it, we try to infer whether
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specific things conform to this standard or not. We can sdgtisareasoning goes
from a general rule or standard to specific cases, and heoae lie thought of as
adeduction Now we go on with a few more patterns mentioned in Mohistdext

RE A, AT 2. R, HREmETw. BlE, HTR
FEMATTLURE . i, UL AR H T s, F2l. (NO
11 6B/5-8)

In what follows, we discuss the reasoning pattepii& ‘lllustrating’, yuan
£‘Adducing’, tui #E‘Inferring’ and mou{%:‘parallelizing’, occurring in the above
text. We explain the reasoning by concrete examples, and aigalyze it in terms
of logical rules. In particular, we try to apply some resiitsn what is sometimes
called ‘natural logic’ (monotonicity reasoning) to the fgahmou which abounds
in the Canons.

Pifillustrating  ‘lllustrating’ originated in works much earlier than the i@@ms,
like theShi jing(or ‘Book of Odes’) around 1000 B.C. Another well-known Seghh
Hui Shi (380-305 B.C.) is famous for his talent in using thistof reasoning in
his arguments. The idea of ‘lllustrating’ is that in ordernake someone else
know thatA, you refer toA’ known by him already. This is based on the similar-
ity or analogy betweeml and A’. Take this example from the bodkongshuof
Mozi. Mozi met the King of the State Chu. In order to convince theddhat it is
not right for the rich Chu to invade the poor State Song dedpging wealthy, he
used a more obvious example. Namely, it is not right for riebgde to leave their
property behind and go robbing poor people. Since the Kieg $ige injustice of
the latter, he realizes that of the former, too. Notice thatgurpose of illustrating
is to make someone else know, not to make oneself know. Irsémise, it is more
like the process of explanation.

Yuan/adducing ‘Adducing’ means: if it is so in your case, why may it not be
SO in mine too? We mentioned one example in Section 2, wherg§komLong
defended his thesis ‘a white horse is not a horse’. The réagarsed there is
‘Adducing’. He asked why it would be a problem for him to saywaite horse
is not a horse’ if we accepted what Confucius said: ‘Chu’s rnsanot a man’.
This has the flavor of Modus Ponens, but also that of the ‘sterscy’ found in
argumentation theory or legal practice.

Tui/inferring  To interpret ‘Inferring’, consider this scenario. If sonmeopro-
poses a statement you do not agree with, what you need to Hodse a statement
which belongs to the same kind as what he proposed (and whishduld there-
fore accept), butin fact he cannot accept it. In that cashakeo give up his initial
statement. Consider this example in the b@mngmengf Mozi: Mencius® does
not think gods or ghosts exists, but nevertheless, he cldiatggentlemen(jun zi)

6Mencius (372-289 B.C.) was the most famous Confucian aftef@ius himself.
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should learn how to pray. Mozi then says: ‘What Mencius ssidist like saying
you have to learn how to treat your guests well, but there iguest at all. This is
also like having to make a fish net, but there is no fish. Theiadity of the last
two cases is clear, so we conclude that what Mencius said wasgwThe logical
reasoning pattern here can be formulatedragi — ¢ andt- —q, we get— —p.
This is is Modus Tollens!

Mou/parallelizing  As explained in the above text, ‘parallelizing’ is comparin
propositions and then letting all ‘proceed’. This is thelestgf reasoning with
complex propositions introduced in our previous sectiohre€ varieties of this
are considered in the Canons. We will look at each in whaoWadl and try to
propose a new interpretation.

«

Case 1: from positive to positive
this thing.

The general feature of this case is: we get an affirmativegsitipn from an
affirmative one. Here are some examples:

F T, e B, B, MW RAW, IR
Ath. (No 14)

In translation:A white horse is a horse. To ride a white horse is to ride a horse
A black horse is a horse. To ride a black horse is to ride a haaek is a person.
To love Jack is to love people.

Consider the following related example:
e If some dogs walked, then some animals walked.

“JEIMAR™ something is so if the instanced is

This is a typical example of an ‘upward monotonicity infecehconsidered in
medieval Western logic, and revived in its modern variafiteatural logic’ (see

[Ben91], [EijO5]). The reason why the implication can predehere is that the
interpretation of ‘animals’ is an extension of that of ‘dggshile the quantified

sentence ‘some dogs walked’ creates a ‘positive’ or ‘upwanrtdiling’ environ-

ment for the predicate ‘dog’. In Aristotle’s terms, such texts allow us to move
from a species up to a larger genus. In the same spirit, theeShihorse-riding
example can now be re-written as:

e Ifyouride a white horse, then you ride a horse.

The initial sentence ‘a white horse is a horse’ provides #tevant extension of
predicates. The expression ‘you ride a horse’ sets up anrdpergailing infer-
ential environment for the predicate ‘horse’. Thus we casteasfully apply up-
ward monotonicity, and infer that ‘you ride a horse’. The saamalysis applies to
the other examples, including the one with the individuatkl, which we may
construe either as upward monotonicity on a singleton pegdj or as a case of
Existential Generalization.
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Here is a related Mohist examplefif, Rth, AMIEZ AR, 7. " says
that ‘a gou is a quan, to kill a gou is to kill a quan.” We can fotate this in an
analogous way:

e If you kill a gou, then you kill a quan.

As we learn from the section gouandquanare different names with the same
extension. We can either view this as monotonicity infeegrar as a case of
Replacement of Identicals. The Chinese text does not telinasigh to decide
which interpretation fits better.

Next, we consider inferences involving negations.

Case 2: Negative conclusions and non-conclusiofhgt ] AN 48" something is
not so though the instanced is this thing.

Here are some cases where upward monotonicity does not dppdyeasons can
be different, and we will try to explain them, again, in maukgical terms.

HA RN, BHFEERABE. AW, FEARRARE. ikt AM
FEARE. AW, ZHEEZAM, LHEIFELAE. (NO 15)

In translation: (a) Her younger brother is a handsome man, but loving her
younger brother is not loving handsome men. (b) A carriageasd, but riding
a carriage is not riding wood. (c) A boat is wood, but enteriadoat is not
entering wood. (d) Robbers are people, but abounding inesbis not abounding
in people, being without robbers is not being without people

Consider(a) first. It says that she loves her younger brother, but she need
not love handsome men. We do have ‘Her younger brother is ddoame man’,
which suggests the inclusion of extensions. What happembtbtk the upward
monotonicity? It seems that the Mohist text here tekémnsionalityinto account.
‘Love of her brother’ is not the same as ‘love of a handsome' nidns same style
of thinking also explaingb) and(c). In (b), riding a carriage means to ride-qua-
vehicle, whereas one does not ride ‘wood-as-a-vehiclemddern logical terms,
one would accept the stated inference read in an extensenak, but not in an
intensional sense. Examp(e) even uses a Chinese pun. The idiom ‘entering
wood’ means ‘going to die’ while ‘entering a boat’ just meagaing into a boat'.

The fourth exampléd) involves two further phenomena. The verb ‘abounding’
has the force of an indefinite quantifier ‘many’, whose intetation depends on
some standard supplied by its left-most predicate. In @algr, the standard for
‘abounding’ in the context of the predicate ‘robbers’ ifeliént from that for the
predicate ‘people’. Thus, in addition to intensionalityetMohist text observes
quite correctly thatontext dependenamn block monotonicity inferences. The
last sentence is yet different. The word ‘no’ generally kkbapward monotonicity,
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even in purely extensional settings. Actually, ‘no’ tendsteate contexts licens-
ing downward monotonic inferences, the natural companaingpward mono-
tonic ones. For instance, ‘being without people’ impliesitig without robbers’,
where robbers is a subpredicate of people. While such dowhe@nsequences
occur in medieval Western logic, and in modern natural lptfiey seem absent
from the Mohist texts.

Finally, here is a third scenario in the Mohist canons. Wealan get an affir-
mative proposition without the inclusion condition.

Case 3: Positive conclusions not based on inclusiohd~ 2 i #%™: something is
so though the instanced is not this thing.

Again, here are some typical examples:

AR, AP AT, XS ARRS W, AP XSS . HAJEAEA
i, I HEAFEIEAIFE. (NO 16)

In translation:(a) Reading a book is not a book, but to like reading books is to
like books. (b) A cockfight is not a cock, but to like cockfights like cocks. (c)
Being about to fall into a well is not falling into a well, bud stop someone from
being about to fall into a well is to stop him from falling intiee well.

(a) says that, if you like reading books, then you must like bodkss is not like
what we had inCase 1 as no explicit inclusion is spelled out. Instead, ‘reading
book is not a book’ is only a negative assertion. How can weteghem? It seems
that the Mohist text is rather after the notionmé&suppositiorhere, as when we
conclude from ‘My wife is pregnant’ that the speaker has a&wifikewise, when
you say that you like reading books, the presupposition a$ ylou have some
books. Since some books are books, we get ‘to like (havingk&iofrom ‘to
like reading books’, by way of the presupposition. The sarp@amation may be
given for (b)’. Example(c) is different, but not hard to understand in terms of
presuppositions of ‘being about to’ plus the tenses thairaved.

This concludes our brief survey and explanation of key re@agppatterns in
the Mohist Canons. The analogies in form and spirit to Weskegical themes
are quite striking. In fact, more propositional kinds ofseaing were considered
as well, based on the earlier disjunctions and condition&lts will leave these to
another occasion.

5 Disputation

Next, inferences, valid or not, do not occur in isolatioreytfiorm part of larger hu-
man activities. Just as in Ancient Greece or Rome, disputatas popular among

"The first part of (a) and (b) seems strange: we know that rgaalinook is definitely not a book
itself, but people rarely say it that way in natural languaeit the logical point of the text is that,
given this negative fact, the inference cannot be a simplacement.
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various Schools of thought during the Warring States pefltay criticized each
other and tried to convince their King with their new progesahe Mohists were
not only concerned with the practice of disputation, bub alih its meta-theory.
We can find many illuminating discussions of this topic in t&nons. For in-
stance, here is how they define a disputatigi,* 4+ 1. "( A 74). This says
thatBian (disputation) means contending over claims which are timéradictory
of one another. To show what such contradictory claims are,example given
is: “H2 4, BUEZ B4, 24 ith. (A 74). This says that ‘One calling it
‘ox’( P) and the other ‘non-ox*¢P) is contending over claims which are contra-
dictories of each other’. Furthermore, the Mohist Canongpse basic principles
regulating disputations. The first says that of two contréwy propositions, one
must be false: they cannot be true at the same tife/VE >4, AN{E 4% i A
*. "(A74). This is exactly the Law of Non-Contradiction! Sectiy, the texts
say that it two contradictory propositions cannot be botbefaone of them must
be true: YHAEEICHE, LAY, UifERE. "(Jingxid). This, of course, is the Law
of Excluded Middle. There seems to be a consensus nowadatyththMohists
explicitly proposed two basic logical laws, but cf. the eartliscussion in [Les64].

What is more, the Mohists also talked about the broader merpbdisputation
in general. We would like to conclude this section by citihgit comprehensive
and yet highly concise description in the following text:

NO6
HC 6A/9-6B/1 K ¥, HULAM &Ik 5y, Hiafleal, Wi, 84
e B, AR, RREE, RSEENS TSR, WRBEE 2. 7

The purpose of disputation is (1) by clarifying the portiarisis-this’ and ‘is-
not’, to inquire into the principle of order and misrule; (By clarifying points
of sameness and difference, to discern the patterns of nanmesf objects; (3)
by settling the beneficial and the harmful, to resolve cdnfissand doubts. Only
after that, one may by description summarize what is so ofrtywéad things, and
by asserting seek out comparables in the multitude of saying

6 Paradoxes

Finally, we mention one more striking analogy between Madhigjic and its coun-
terparts elsewhere in the world. Mapgradoxesvere discussed in the Canons.
This phenomenon may lie in its direct connection to dispoitest where one has to
avoid being self-contradictory. Let us start with the firshmple, which is stated in
“LE A RYE, 1. WAEILE . 7(B 71). In translation, it saysTo claim that all
saying contradicts itself is self-contradictory. Explathby: what he says himself.
Here is the implicit argument. Assume that we accept ‘aliragontradicts’, then
the sentence ‘all saying contradicts’ is false itself. Wi means is some state-
ments are not contradictions. Thus, the Mohists were awatigegphenomenon
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of self-reference, and its remarkable logical consequenCtearly, this example
is close to the paradox ascribed to the Cretan philosophendspdes in the sixth
century B.C., who asserted that “Cretans are always lig¥hile this is not quite

the famous Liar Paradox which is contradictory whichevey wae looks at it, it

comes close.

We conclude with another Mohist paradox, which seems aaigiithout an
obvious Western counterpart. The text 75 th, WAEHEE . "(B 77) says, in
translation: “That it is useful to learn. Explained by: tHgextor.” The underlying
argument goes like this. Thinking that someone does not khatit is useless to
learn, you therefore inform him. This is causing him to kniattit is useless to
learn. But if it is really useless to learn, to teach (makiege learn things) is to
contradict oneself. This paradox seems new, involving s of speech acts,
though of course, it sounds highly congenial to Westerrciags.

We will leave a more detailed exploration of other Mohistgzhyxes to other
occasions. As we know from history, far from being isolatedzles, paradoxes
have contributed immensely to the development of logichisitespect, it may be
fair to give some credit to the Mohists for their contributim this subject.

7 Conclusion

From the standpoint of modern logic, and taking a compaggisrspective, we
have given a survey of some major themes in Mohist Logic,evhiuing for the
following more specific conclusions:

¢ Variables were used by the Mohists, and even earlier by tpbiSts.

e The Mohists had the idea of logical constants, distingaigtihese from non-
logical expressions in natural language.

¢ They had a systematic abstract reflection on reasoning ane gbits central
valid and invalid patterns, including reasoning based onatanicity, as well as
various factors blocking this.

e The Law of Non-Contradiction and the Law of Excluded Middlere pro-
posed as central to driving the process of disputation.

e They made original contributions to the development ofdagparadoxes.

Our work is a very first step, and further systematic studyeeded. But we
hope this paper gives our readers a rough picture of the MGhisons, and hence
logical activity in China around 500 B.C., from a modern pahview.

Living in Ancient China over two thousands years ago, the igistmay have
had no idea what was going on in Ancient Greece, Rome, or ewdind How-
ever that may be, nowadays we are amazed by the similaritseat gninds across

8But one should never underestimate what Ancient peopladr&new about the world at large
through trade and other contacts.
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cultures. Unfortunately, the two stories have gone verfedghtly as one trav-
els toward modern history. Although the Mohists providedation of making
reasoning and disputation the core of intellectual inquirgir doctrine did not sur-
vive in Chinese history and philosophy. As we know, afterftte unified dynasty
Qin was founded, Confucianism became the dominant do¢tihieh has lasted
throughout Chinese history. In contrast to this, in the \Westlasting unification
took place, and in the Western philosophical tradition, ritenalistic dialogical
approaches of Plato and Aristotle were adopted and devefoptaer. This histor-
ical observation may provide some explanation of the diffiees between Chinese
and Western culture.
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