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Chapter I

Introduction

I.1 Statement of the probiem

The relationship between logic and naturai lahguage is a
subject that has created quite a bit df discussion. More specifically,
,it-seems to be an open problem as to whether natural languages with
different grammatical structures and vocabularies ’ will generate
:different seﬁs of logical truths - and different patterns “of logical
infersnce., I believe that most logicians would sssert that the:laws of
logic_do not depend on the structure of 'the.partiCulaf language in
which they are aexpressed. The following statement by Quine (p.82)

probzably represents this point of view fairly well:

Take the less fanciful ecase of trying to
construe some unknown language on the strength of
observable behavior. If a native is prepared to
assent to some compound sentence but not to a
constituent, this is a reason not to . construe the
construction as conjunction. If a native 1is
prepared to assent to a constituent but not to the
compound, this is a reason not +&to construe the
construction as alternation. We impute our
orthodox logic to him, or impose it on him, by
translating his language to suit. We hbuild the
Jogic into our manual of translation. Nor is thsere
cause here for apology. We have to base
translation on some kind of evidence, and what
better? ...If behooves us, it construlng a strange
language, to make the obvious =sentences go over
into English sentences that are trus and,
preferably, alsoc obvious; this is the point we have
been noting. : ‘



Guine uses the completeness theorems for quantification and-identity_
-logies to argue that "strange languages“'wiil not have any new logieal
~truths. Howefer, he concedes that not all of our logiecal truths
‘necessarily Mcarry over into truths of the foreign language; some of

them might resist translation altogether.v (p.83).Most of  the present
work will be concerned with logical inferences rather than truths, as
t£he latter ars extremely rare except in philosophy texts. I ekpect

this is the case in Maya as well. .

Relatively 1ittle work has been done on this wﬁolg problem at
the empirical level. This is probably because most anthropological
linguisﬁs aré either ignorant of or not particularly: interésted in
logic, whareas ﬁost logicians have little interest in or sometimes no

. apti;ude for learning exotic lénguages; The present study Lis intended

to be =z be

®)

inning along these lines, at least for ' one language--Maya.

Our craoblen is to give answers to at  least some of the following

1. Are ﬁhe_ concepts "logical truth® and _ﬁlqgicél inference“:
meaninzful in Maya?

2. Is it possible to formulate ail _logical- truths “and
inferences of English in Maya? |

3. Can the native Maya speaker be convinced that all lOgical
truths and inférences thus formulated are really valid?

4..Would a Maya.have a concepf of 1ogical tfﬁth_ or inference
that would include some sentences not conceded _5y_ﬁs to be logiqally

true or arguments not valid for us?



5. WYWould he be able to convince us that .suchia concept of
logical truth is reasonable? )

6. Is our symbolic notation adequate fof dealing with probiems
of logic in Maya?

7. What sort of notation might a Maya logician have invented?

8. What types of' logical argument have actually been used in
Maya? |

9. What types of logical argumént seam -acdep@able to a Mayva

~ Speaker?

I.2 The Whorf Hypothesis

The present work was first motivabed by-some of the literatufé
connecied with what is commonly known as the Whorf Hypothesis. This
has =also been somefimes called the Sapif-Whorf Hypdthesis and the
Linguistic Relativity Hypothesis. L. von Bertalanffy says (p.244}),

It would be important to apply the methods of
mathematical logic %o such languages. - Can
statements in languages like Nootka or Hopi be
rendered by the usuzl loglistic notation, or 'is the
latter itself a formalization of the structure of =
Indo-European language? it appeadrs that this
important subject has noi been investigated.

I have not been able to find any work on this subject relative

to languazes like those of the American Indians or African tribes. The

only really extensive study of logies in non-Indo-European languages

-seems to have been done for the Chinese language. The axtent td;wﬁieh




Chinese studies are relevant to the present investigétion will be
discussed briefly in the conclusion.
At another place in the same article von Bertalanfi{y makes a

fairly sweeping statement about fﬂe limitations of traditional logic

) (D.261):

It may well be that quite different forms.of
science, of mathematics in the - sense of
hypothetico-deductive systems, are possible for
beings whe don’t carry our biological and
linguistic constraints; mathematical "physics® that
are much more fit than ours to deal with such-
aspects of reality. The same seems to be true of
mathematical logic. So far, it seewus to cover only
a relatively small segment of what can easily be
expressed in vernascular or mathematical language.
The Aristotelian logie, for milleniz considered as
giving the general and supreme laws of reasoning,
actually covers only the extremely small  fileld of
subject- predicate relations.

Although it seems hopeless to prove or disprove a thesis as
brozd as this, I think that detailed work in a non-Indo-European

languagze should throw some light on how limited (or' un;imited) our

logic really is. I wish to make it clear that this investigation'is

not intended to prove or disprove (or confirm or disconfirm) the Whorf .

liypothesis. Even if the Whorf Hypothesis is meaningless {as several
people have tried to show), it is still significant to investigate the
relationship between a specific natural language and the logic of the

native speakers of that language. It does seem that sinece logic is a

field +that has been made falrly precise, and because there is an

intimate relationship between logic and language, it may turn out that



the study of logic in different languages might be one of the most
fruitful fields for gathering evidence relevant to the Whorf
Hypothesis.

The idea of linguistic relativity did not originate with Whorf,
but he probably made the most forceful and clear statement of this
philosophy. Because of the tremendous amount of work. done during Lthe
early part of the 20th century in anthropology, and especially in
anthropological 1linguisties, 1t was possible for the first time to
state these ideas and support them with extensive empirical data. The
theory of the dominance of thought by the structure of language goes
back a2t least as far as the 19th century German philosopher Wilhelm von
Humboldt. More specifically in the area of logic we have the following
amusing statement by C. 5. Peirce. He 1is presumably expressing a
negative opinion on the subject (p.37).

When Sayvce (Introduction to the Secience of
Langzuage (1880), vol. 2, p. 329) says that “had
Aristotle been a Mexiean, his system of logic would

“have assumed a wholly different form,” I am willing
to admit that there is a great deal of truth in
that. It is 1lucky that Aristotle’s only language’
was one that led him into as few errors as did the
Greek. But so far am I from finding in this remark W
any encouragement to trust to the indications of

language as evidence of logical necessity that it
seens to me to go guite the other way. :

The present work could be seen as an endeavor to find out what the form
_ Qf Aristotlé's logic might have been, if he had been a (presumably pre-

Columbian)} Mexican.



Logic and Knowledge,) also made a statement of which the above

Russell in his 1924 article “Logical Atomism"™ (reprinted in

quotation from von Bertalanffy is reminiscent. (p.330)

The influencs of language on philosophy'has, I
believe, been profound and almost unrecognized. If

. we are not to be misled by this influence, it is

necessary to become conscious of it, and to ask
ourselves deliberately how far it is legitimate.
- The subject-predicate logic, .with the substance-
attribute metaphysie, are a case in point. It is
doubtful whether either would have been invented by
people speaking a non-Aryan language; certainly
they do not seem to have arisen in China, except in
connection with Buddhism, which brought Indian
philosophy with it. - o

At this point it might be instructive to take a somewhat closer

look =zt the Whorf Hypothesis. There have been many different

formulations of this hypothesisr(including several by Vhorf himself)

which

thers

Whor{

ypothesis.

clearly not all equivalent. I am not at allr'certain thatf

exists in fact a single precise statement which we could call the

Rather it is a general outlodk'on the relations

between the forms of language and the forms of thought. To  begin with 4'

let - us look at two different statements of Whorf’s position as he

43

states it in his article "Science and Linguisties™. First, = a fairly

general statement (obviously a cultural-linguistic _'adaptation of

Einstein’s work) {(p.214):

We are thus introduced to z new principle of
relativity, which holds that all observers are not
led by the same paysical evidence to the same
picture of the universe, unless their linguistic
backgrounds are similar, or can in some way be
calibrated. ' ' -



' The next statement is more directly relevant to the problems discussed

»

in the present study (p.212):

It was found that the background linguistic
system (in other words, the grammar} of each
language is not merely a reproducing instrumsnt for
voicing ideas, but rather is itself the shaper of
ideas, the program and guide for the individual’s
mentsl activity, for his analysis of impressions,
for his synthesis of his mental stock in trade.
Formulation of ideas is not an independent process,
strietly rational in the old sense, but 1is part of
a particular grammar and differs, from . slightly to
greatly, between grammars. :

Waorf s work leads itself very well td quoting,'sc that we could go on
ad infinitum in this vein. However, I believe it is more to ihe point
to look at a somewhat more systematic exposition .of ‘linguistic
relativity ﬁhan is found in Whorf’s writings,

There have been several rattempts_ﬁo give a more precise and

elaborate form to the principle of linguistic relativity. 4 gocod,

recent bibliography of this subject may be found in Gipper’s book, Gibt

es ein sprachliches Relativitaetsprinzip?. This book also has a good

general exposition of the subject, espscialiy the historical treatmeﬁt
‘of the von Humboldt school. The author makes an attempt to 20 further.
into the Hopi language in order to test some of Whorf’'s gonclusions_
about Hopi physics and metaphysics.

The presentation given in the preSeﬁt work is. based on
Fishmgn's arﬁicle. I don’t believe that Fishman's work covers all

aspects of the subject, and it is obviously aimed at a psychologiecal



interpretation, Nevertheless, it seems adequate_(since. we  are not
concerned primarily with the Whorf Hypbthésis) for present purﬁoses.
Fishman divides the Whorf Hypothesis into four different levels which
he calls:

Level 1 -- Linguistie codifiability and cultural reflections;

Level 2 ~-- Linguistic codifiability and behaviora1 
concomitants;

Level 3 -- Linguistic structure and its cultﬁral concomitants;

Level U4 -- Linguistie structure and  its behavioral
concomitants.

Level 1 says that languageS'differ in the same ways .as the

r

general cultures or surrounding envirdnmenbs of thelr speakers. differ,
This iz probably the weakest and least controversial level of the whoff -
Hypothesis. It is also the least novel, | Most of the examplés
illustrating this level concern vocabﬁlary and are of the féri;
Languzge X has.a single term for a certain phenomenon vwhereas Language
Y either has no terms for it or else has sevaral ferms. Some  of_the
- well-known examples of this level are:

1. Hopi has only one term for the English terms “pil@t%,
Yairplane”, "hou#efly". | |

2ﬂ Eskimo has many different words for diffeﬁént forms of what
we would call "snow". Aztec, on the other hand; haé only one word for
all that we mean by "ice", "ecold", and "snow". |

These sorts of examples make wonderful bedtime . reading, and

@}



though they may be important for the practical linguist they are not of
much interest for logic. Howsver, thé?e'is a relevance to logié at
this level. Generally, examples at this level are concerned with words
7(0r phrases) which have what has been called a semantic meaning, 1In
other words they refer to SOmething, for examble an action or bbject,
outside the '1anguaée. If we consider the words which may be
.conveniently classified as having a purely - syntactic meaning (also
called lexical particles), for example prepositions ahd'conjunCtions,
then this level of the. Whorf Hypothesis becomes_relevant to  the study
of logie. Thus a sysfem of logic in a language which has no word for
#all™ or "if" might bé very different. |

The éécond level is also primarily concerned with ?océbularj.
'The  difference between it and the first ievel is thgt nere ve a;e
‘interasted in whether vocabulary discrepancies  between different
languzzes are assoclated with corresponding behavioral'diScrepaneies;
The most common example has dealt with rélatiﬁe ability tordiscriminate
between colors: In other words, if Language X has several terms:for.
= Célors in a given range of light ane'léngths and Laﬁguage Y.'has oﬁly
one term then the Whorf prothesis wouid.predict that épeakers of
Language X should be able to discriminate better between differenﬁ
shades of cblor in that range of wave lengths. Ié' there anything
interesting for a iogiecian at this level?  The answer to this question
"should be affirmative, but it is difficult to see.how. the-apprqpniate

experiments ought to be set up. Intuitively such experiments should



test whether the presence or absence of certain "logioally crucial
terms" would affect the abiiity Qf the speakers of that lanéuage-.to do
.certain types of logical reasoning. The difficulties of_this_'type of
experiment are immense, and I prefer to take the cowardly alternative
of merely leaving it . at the level of a vague suggestion. It. is a
.faséinating possibility however, which, to the best of  my knowledge,
has not beeﬁ explored in any depth.

Levels 3 and 1 are generally analogous to leVéls .1 and 2
respectively, except thabt they concern the grammatical _strpctures of-
languages. This is probably the moét original and impoftant part of '
Whorf’s work, as well as being the most difficult to test. In view of
the traditionaily intimaﬁe relationship between grammar- and 1ogic;
there should be a number of interesting problens hefe' for logicians.
- Fof exzmple, in the first quotation by von Bertalapffy it_ is suggested_
that psrhaps the symbolic languages used in logic are only
formsiizaticns of -our Indo—European grammar. It 1is clear that this
point snould, in theory, be cavable of proof or disproof. It would
require the construction of symbolic languages baséd bn'gi#eh ﬁon—Indo—
European languages._ Then nétions of isomorphism- betweeﬁ differeﬁt
symbolic languages and between different systems of iogie must be .
given. The "Catch-22" of the situation is, of course, that perhaps the
idea and methods of proéf involved are themsélves somehow dependent
-upont our famlly of natural languages. I hope.eventually to be able to

discuss these problems in more detail. In particular, I want to work

10



on the problem oficonstructing symbolic languages associated with
.certain aspects of Maya,' but this is’ admittedly in the (probabl§
distant) future. |

A naturai question arises at this point with respect to exactly
what the present work could hope to prove ﬁith respect to the Whorf
Hypothesis; First, it dis neceéssary to distinguish .between two
: different formulations of =& linguistic relativity hypothesis.
Formulation _(A) correspénds to what I would call "directional
linguistic relativity"™ and formulation (B) to “non—directional
1inguistic relativit?".. Theserformulations are to.be thought-.of only
as inaccurate shorthand for rather lengthy fofmulations'of'two'possible
positions concerning 1inguistic're1ativity. B

'(A)'The.fbrm (including vocébulary and . grammatical structure)_'
of = laﬁguage essentially -determines'the form of all the mental
activitiés of the native speakers of that language.

{B) Thefe is a close connection between the form of a languége
and the Tform of all the ﬁental_activities .of the native -speékers of
that language. - | |

The concept of direction enters in the sense that (4) assigﬂs.a_
_oéusal direction from language to thought, whereasi(B) is essentialliy
neutral as to wﬁieh is the cause and which is the effeét; _ (B) ié_
clearly a weéker statement than (4). Whorf generally seeﬁed to hold a

“position which might be summarized by (4). At times he appearé-to back

off a 1ittle'and‘support something closer to (B) however. His version

-1



of the weaker view could be paraphrased by saying that language and
- thought influence each other to a very éreat dagree, with language
being the dominant factor. |

Nothing in the present work could lead %o any results
concerning formulation (A). At best we might be able to reach some
conelusions about (B), if we actually obtain some definitive results
about logic as it is used by the Mayas. It seems to ﬁe that.there are,
broadly speaking, four different possiblé outcomes for this sort of’
investigation:

1. Mayan logic is sufficiently similar to our logic.

2. Mayan logic is quife different from.our'logic.

3. The.Mayas have no logie.

¥ ' The Mayas apparently have a logié, Eut we are nof' able to
obtzin significant results about it. 7
I would like to clarify an important issue at this point. The
problem of what we would call "our logic" is not really settled yet.'.I'
ar purposely not . defining what I mean by "logic" in ofder _not.to
introduce ‘an unnecessary bias into the investigation. ~ Otherwise we
-pight arrive too easily at conclusion 3. ' : . i
| There are great difficulties involved in estéblishing relations
between logic and a natural language, ”even for ‘a language (like
English) in wh;gh the grammatical .struétﬁre has been mors
satisfactorily explained. Conseguently I do nqt want to make it appéar

that I can define these relations for Maya.

12



Conclusion 1 would he é'fairly serious blow to fdrﬁu}ation (B)
of the Whorf Hypothesis, assuming of codbse-tbat it is reached by valid
methods. and ihat relevant parts of the languages are sufficiéntly
different. Needless to =ay, it wduld also disconfirm formaﬁulatioh
"(A). Since the structures of Maya and Indo-European are sufficiently
different, conclusicn . -1 should be precluded by_the Whorft Hypothesls.
Conclusions 2 and 3 would tend to confirm formulation (B). _This
.éfatement ié made with tongue in cheek, as.it mizht Ee plausibly argued
" that differences are due to non-linguistic considerations. Obviougif a

hypothesis as general as Whorf’'s is.noﬁ 'gﬁing to.receive very strong
(if any) confirmation from a single study like this.  Logics of sevéfal
' groups of people would have to - he cqnstructed, some of whom differ
-..1inguistioa11y and oﬁhers speaking languagés.df “the same family but -
differing in other ways. _Conclusién k merely sﬁggests that the problem'
has not basen iﬁvestigated thoroughly. |

Since discussion of the _Whorf-Hypothesis 'is not the primary
purpcse _of'_this paper, let us go on -to some ofher .problems in-

philosophy to which the present type of Study seems relevant.

1.3 Other relevant problems in logic

Another problem For which approaches like the present one might
- provide some empirical @ evidence is that of logical conventionalism.r
Legical conventionalism maintains, roughly speaking, that the laws bf-

iogic are nerely linguistic rules governing fthe use of certain terms.

13



For example, the statement "If p and (if p then q) ﬁhen g" is trus and
the corresponding rule of modus ponens is vélid only because of certain
linguistic conventions concerning the use of such terms as "and” and
Hif'...then...", The following quotation from Pap gives a .brief
statement of the position of logical conventionalism and puts_it -in an

historical context (p.98}:

We have seen that the c¢laim of 1logical
positivism, which derives from Wittgenstein, that
systems of logic are systems of tautologies, must
be taken with at least one grain of salt. But let
us assume for the sake of argument, that all the
Yaws of logle, including those of £the so-called
theory of guantification, are in some way reducible
to tautologies, as was believed by Wittgenstein.
Why did this seem to have great philosophical
significance to the logical positivists, as well as
somz of their critics? Because it was believed
that a tautology owes its negessity to the force of
linguistic conventions, and that therefore such a
reduction would explain logical necessity without
any metaphysical assumptions. Consider again the
prototype of  tautology, ‘Yp or not-p," which
corresponds to the law of the excluded middle: For
any proposition p, either p or the negation of p is
true. That any statement of this form must be true
follows from. the definition of "or" aud "not®,
given in the form of dlsjunctions and negations,
Similarly, the principle of deductive inference,
that whatever proposition is implied by true
praopositions is itself trus, would seem to owe its -
‘validity ¢to the very rule governing the use of
Yimplies™: to say that p implies g though p is true
and q is false, i3 just as self-contradictory as to
say that ¥ is a bachelor and wmarried at the =same
time. If so, it looks as though the compulsion we
feel to assent to these laws of logic is simply the
ingrained habit of abiding by the linguistie
conventions we were educated to conform to when we

- . were  taught the language. But linguistic
conventions, after- all, may be changed. Therefore,
say the logical conventionalists systems of logic
may be changed; there is no absolute logical

Th



necessity; the logical necessity of a propositioh
is entirely relative to lingulstic conventions,

" ‘which it is possible to changel-. -

In a sense, the position of logieal conventionalism is not
terribly different from a philosophical nosition implied by. the Whorf
Hypothesis. An  obvious difference seemé to be one of emphésis.
Whereas logical conventionalism seems to be mainly concerned with a
particular language and its relation to logic, Whorf is more oonéerned
with the differences between various languages and.the effect' of thnese
differences wupon thinking, or the structure  of thinking. A more
~profound difference is that the .logical conﬁentionalist stresses the
arbitrariness of tue effect of language upon logic.' Even given.a fixed
language with 1its associated structure there would be, aocording to
logical conventionalism; ﬁany ﬁbn—equivalent ways of buildiﬁg logie. T
believe that Whorf is committed to the position that a'.given laﬁguage
probzbly implies a fixea logle. Thus the convention%list position is
even more extreme (albhough limited to the.area of logic) than the
‘Whorf Hypothesis. In general the conventionélisﬁ wouid .prediCt'that
'people speaking languages_thét have not had any cénﬁectioh  withiour
Indo-European tradition will have constructed a different.logié. f; he
does not prediet thnis, i.e. if he says that logical trutﬁs and valid
arguments are_such becau#e of linguistic convention but ali languages
will have approximately the éame éonventioﬁé, thén nis theory does ﬁot
seem very interesting. .In that casé the interesting theory woulﬁ

exanine why these conventions ars the same for all languages.

15



Another difference between these hypotheses is that if non-
related languages are sufficiently similar in matters relative to logic
thén this would tend to refute conventionalism but not afféot the Whorf{
hypothesis. This 1is because the Whorf rhypothesis should predict
differences 1in reasoning only if the languages differ suffiqiently;
conventicnalism presumably should prediet differences in iogiﬁai
st:uctures regardless, unless it 1is argued -thét 'the lpgics 1are
accidentally similar in the case.of two languages.- |

‘I believe that empirical studies of the uses"of logic in
different languages could provide relevant arguments for or égainét the
philosophy of 1logiecal convent ionalism. The stfengths of. these.
arguments would be generaily the same as wés outlined in_the_ 1asf part
of thé zbove discussion of thne whort Hypothesis, |

It seems to me that the general quesfion of whether bur laws of
logic =re in Some senée universally valid for huméﬁ:feasoning " has nok
5een gafinitively answered. 1In fact, it is probably not even éléar as
to what we would regard as a satisTactory answer_to:this‘_qﬁestion._ 1
':'_tﬁink that empirical approaches of the fype proposed in .the present
work cculd bagin to solve genéral problems of thié type. Tﬁis approach
is not necessarily limited_to problems of thé relationship between
logic and language, but should generally consider the rélatibns hetwaen
_logic and culture as well. Initial studies would probébly " deal with
- the deséription of logics used by other grodps‘of :peoplé. ;Eventuaily

it might be possible to have inter-cultural experimental studies of
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‘normative logic. In these, different (at 1eést. superficially) logiecs
could be tested to see whether a group could be. convinced of the

"correctness" of the logic used by another group.

1.4 General methodology

Befofe begi;ning discussion. of tﬂe specific problem of this
.paper, which is the study of logic as ﬁsed by the Mayan §eoplé} let us
- first take a brief look at ths general methbdology of trying to isolate
. what is vrelevant to 1logie in an unfamiliar languége. ”The ideal
starting péint would be fto find the Aristotle of.the languagé and see
what he wrote on thersubject of lbgic; Unfortunately we have been
unable o locafe the Mayan' Aristotle. At fhe tine bf- the Spanish
.cqnquesé of Yucatan in thé 16$h century a Véry great hﬁﬁber of Méja_
hierogiyphic texts was burned by the Spaﬁish priests ip their zeal:to
stamp out the pagan igfluenées. S0 far we have oﬁly been aﬁle to find
three tLexts that escaped the general.book—burning. ceremony- . It is.
possible that eventuaiiy others may be found. It.is _not inqénoeivable
thét some of these texts may have dealt with préﬁlems relevant ﬁo_
logic. .However, our present state of knowledge abbut the anciént Mé&as
indicates that ﬁhey did not .seem to be particularlﬁ ihterested in the
problems of their language or in the natﬁre of réasoning. Most of the
existing hieroglyphic texts are _coﬁcerned with probiems of  time and

astronomy, and corresponding'problems in religion and astrology. Of

course, our sample is limited to only these few books and inscriptions
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carved into various stone .stelae and tablets. The siﬁuation'is.
' analogous to a hypothetical burning of ail Westerh bocks in 1500, witﬁ
only the works of Ptolemy surviving. This obviously would not provide
a reasoﬁable basis for discussing the intellectual interests of ancienti
Mediterransan civilizations.

‘Given the situation +that we are not in possession of a
discussion of 1logic by a native speaker; we muét -ébviously'look
elsedvhere, I believe that the best place to begin is_with..éJgéod
. grammar of the language, noting ecarefully which words (or-morphemés)

and aspects of the structure of the language seem_t0 be_rele§aﬁ£ to ﬁhe'
way inferences could be constructed in the_language;.:ﬁs I said earlief
aﬁd repezt here for emphasis, the greatest possible caré.musf' beréaken
to avolid the natural prejudices which we have aéquire& thréugh.our.
-knswieﬁge of logic. Keeping this in mind, 1t seems reasonable to.bégin.
with = seareh for equivalents of our usual."logical cqnsténfs"..iln
other words, a good plaée Lo begin.(but not aléo end)_the in?estigation
is to find out whether the language has terms meaning "if“, “all”,_
"some™, "not", ﬁtherefOPeﬁ, etec. Then, if the ianéuage :bossesseé some
~of these terms, it 1is necessary to see whether they_.are _uée&{in
analogous ways. | |

A next step, for languages wnich havé written_texﬁs, is to
examine some 6f these texts. In general, it Seéms.to ﬁe_'that writteﬁ-

texts are more likely to contain examples of explieit infereﬁces, or at

least more thinly disguised implicit inferences, than oral statements.
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Written text is usuélly-more carefully ofganized. This makes it easier
to see instances of implicit reasoning.~ It.is during the examination
éf written material that it becomes important to check haw_ terms thét
séem To have the same meaning as our logical constants ars used in the
language. More difficult, but equally Iimportant, is to try to see
whether thefe are examples of inferences which do not contain any of
these terms (explicitly or implicitly). For a language without written
:tex;s it might be posisible to substitute phonetie 'tfanscriptions from
tape recordings of native speakers telling about_ 1egends; customs,
} etc,. There is a possible advantage of wusing oral texts, in that if
'there are substantial differences in the'logics,.then these may be more
" apparent in the oral language. - Oral languages probably reflécﬁ more
accuratealy than #ritten languages how people really think. Of course
- it is auéh more difficult to work with oral texts, espeoialiy if one;is
not compistely fluent in the language involved.

Fortunateiy for .our wbrk, there are large.numbers of wfitten
works in Maya (in the Latin alphabst) dating from the j6th céntury
.until the bresént day. These‘ works will be discussed 1ater in this
paper. Having covered a [fairly representative set of native texts in
.the language, one should be able to start formulating some hypotheses
about the structure of logical reasoning (if any) tﬁat sbeakers of the
language seem to use. These will undoubtedly be preliminary and.
heavily influeneed by the logic of the investigator. Some of the.biaé

can be subsequently removed by actual experimentis with native speakers.
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It might alsoc be possible to eventually collaborate with_bilingual
upiversity students or other educated éﬁeakers.of the language in
guestion, The above sketch of methnod 1is admittedly = somewhat vague.
But theﬁ it is réther difficult to see_the value of different types of

approaches until the end of the investigation.

I.5 The Mayan lanzuages

At this time I feel it is apbropriate to discuss wuhty the ﬁa&a
language was chosen for this stud&- At the outset I knew absolutely
nothing about the structure of this language, and thus did not choose”
it to coﬁfirm a spécific theory or because it was particulariy sﬁited
‘for transparancy in logical reasoﬁinc. : I did not have any heaSon;”'

except

e

ossibly the genesrally high level of culture attained by the

Mayas, for supposing that there was either more or less logic expressed

£
%]

B &

by ths speakers of this language than by those of any. other langﬁage.'
As far as availability of material is concerned, it would probably have
_been easier to work with Chinsse or Japanesé._ However, sone wqu:on
logic has béen done in these languages and for my purposes I 'waﬁted to
. . 43
be  as free as possible from the biases of previous invéstigators. 
Consequentlj it seemed better fo study a lesser Xnown language.
Considering the eventual possibility of field experiments made iﬁ.more
pracﬁicai to limit the choices to North imerica. In order to. have a-

wider selection of native written material it was imperative to choose.

a language with a 1long tradition of literacy. These considerations
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together with my interest in different aspects of Maya culture over the
past ten years led to the presen@ choice‘ofvlanguage. In additiOn; the
different Maya languages are spokean by groups of people who are among
the most culturally consepvative native groups on the Horth Amefican
continent. |
The Hayas of the Yucatan peninsula, partly . for political
réasons and partly because of their long cultural heritage, have fairly
successfully resisted domination by Spanish or ﬁexican culture -for the
. past 450 -years. Consequently the Maya language, especially _the
grampatical structure, has not bezen too heavily influenced by Séénish.
- This 1is pot to say that there has been no ehange  whatsosver, Any
language will change over this periqd of ﬁimé, and in-addition a.largs

number of foreign objects and ideas have been absorbed by the Mayas.

. This brought about a fairly large number'of_ Spanish loan  words (and

local corruptions thereof) into the Mayé language.r However, I believe
that these will affect the present subjsch only minimally,_

The word "Maya" when referring to 1angua§e$ is aﬁbiguous. Iﬁ"
.the first sense it refers to the Mayan family of languages .of.southern
Meiico and Céntral America fprincipally Guatemala, Belize, Hoﬁduﬂas,
and El Salvador). These ianguages, of which there are more than 20,
are at present spoken by more than two miilion native speakers
"(Voegelin, p;6). . The languages of the Mayan family are generally
élosely related to each. gbher. They ére gfoubed under the Pénutian_

phylum of North American languages, but do not seem to be too similar
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to_other North American languages. There have been efforts 'fo link
Mayan languages with the Chipaya languagé of Bolivia.

Another sense of the.word MMaya® is in connection with the
language(s) spoken by the people of the classical pre-Columbian Maya'
civilization. This is presumably the language of the hiero—glyphic :
books. Although we are not completely certain about wmany of the
details of_this language, there seems to be sufficiént evidence that it
is'.not greatly different from modern Mayan languages especially as -
spoken in Yucatan. |

The third sense of the word "Maya" refers to the particular
language spoken today on fthe Yucatan peninsula. This is offen called
Yucatec, but I believe there will be no confusion if we continus to use
the word "Maya® here (which will generally mean Yucatec in thié naper).
Yucztase Mava is spoken by about 300,000 psople on.the Yucatan peninsula
of Msxico (Vosgelin, p.10). Bacausa of a greéter availability of
materizis (especially early documents) our attention will be restricted

to Yucatec.

22



- Chapter IT

A Brief Sketch of Some Salient Points of Maya Grammar

Since this paper is not primarily written for people_ who would
be expected to have - a knowledge'of or indeed an interest in thé Maya
. language it will not attembt to give a detailed présentation of Maya
- grammar. Howevér, one generally finds a close _rélationship between
logic and grammar.“ It 1is precisely this relatioﬁship that 1is beihg :
investigated here. Therefore there seems. to be at | léast .soﬂe
inescapable minimum of necessary discussion‘of the grammar. Hopefully
it will be self-contained to someone who has no pnevibus knowledge of

the 1z

&

uzzge, ; will attempt to confine discussion tor only those
_ points of grammar that I feel are in some way relevant fo-the Structure
of the logic. "If we arrive at the coﬁclusion.that thére.are.aspeéts of
Maya lozic tha; have no_traditianal counterparts, then the grammatical
discussion may eventually have Lo be sxpanded. .Eﬁentually i also hqpe

to study_gramﬁatical structure in_ greater depth in brder to_see how a_i
transformational grammar might be construcfed _a1ong7 tﬁe -lin%f of

current linguilstle theories, although some work is already being done

in this area.

.II.J Existigg grammars

. Many differént Maya grammars have been written since about the
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middle of the 16th century. Until about 1850 most of this work was
_ done by Spanish Catholic priests. These'eafly grammars were genefall&
done very well, considering the lack of linguistic kﬁowledge at -that
time and the fact that these were somerof the first efforts at-
describing non-EurOpéan languages. Unfortunately there was a great
effort Lo put everything into _the traditional: categories of Latin
grammar. Heedless to say, this did not always meet wifh coﬁplete
sﬁccess, although the work is much better than what one might expect.
There is an excellent discuséion of these grammars in the Tozzer work
listed in the bibliography.

Most of the following grammatical discussioﬁ, as well as'some_
of the remarks which will be made later, is based oﬁ the following '
three-s;urces {(for complete references see bibiiograpﬁy)i

.51. Tozzer, A.M.-~ "A& Maya Grammar" (1921)'

2. Andrade, Manuel--"A Grammar of Modern Yucatec® (microfilm-

dated 1957, but work was done about 1940)

3. MeQuown, Norman-;"Classical Yucatec'(ﬂaya)ﬁ (1967)

All of the above works have detailed pfesehtétions of Maya
pnonetics, which will not be discussed here. .A brief comment musﬂ'be
_hade on the system of Maya writing to be used 'here. Whenever
typographically feasible we will use the alphabat,-'basically designed
for Maya ih the 16th cenbtury by Spanish priests, in which most written
Maya texts are found. The followihg #able wili'give this élphabet on
the left and a phonetic equivalent of each.letter on the right.

a a

b b

24



e
ch
chn

o
N ™

Mo NOMUOo 08 8 HAS I 0

tsh
tsh”

L]

¢t ot
1R ]

Al

~

~

Coercr W DT T OB E R W DO

n
jn3

Some features of this version of the Maya alphabet that need

. special comment are:

1. The sound of s is sometimes written like the French

¢ cedille.

2. The combination
3. The combination
thrﬁugh the h).

H. In the phonstic
indicates that the

5. The letter u is

dz is generally written as a backward C.
chh is often written as ch (with dash

g
version the apostrophe following the letter

sound is glottalized or fortis.

pronounced as w when followed by a vowel.

In general, old {colonial) Maya orthography will be wused in

this paper. The examples of Maya expressions, however, are sometimes

from 0ld HMaya and sometimes from modern Maya. GCGenerally speaking, I am



more interested in using o0ld Maya texts, as they show less Spanish
influence. Unfortunately, I am ofteﬁ-uﬁeertain of _the differences
between the two, which will undoubtedly cause some confusion and
justifiably evoke criticism from the Maya specialist. I hope that

- these shortcomings will not seriously affect the presentation.\ A brief

'.historical note is in order here so that the reader will avoid a commonl
misconception. The alphabet given here is merely the result 6f efforts
by Spanish priests to capturs Mava sounds with the Spanish alphabet.
This was done_in order Lo enable educated Mayas to write in their own
language easily. It has absolutely no relatipn- with classie Maya
writing {still largely undeciphered) as found oﬁ anéient. monﬁments énd
in hieroglyphic texts. There is often confusion on ﬁhis' point, caﬁsed
partly by Landa’s famous '"alphabet® ,Of therlhierogIthic writiﬁg;
Landz"s "alpﬁabet" was based on the apparently..érroneoﬁs "idea that
ancisst Maya writing was simply phonetic and alphabetic in.principleL
With the help of native informants he produced a' Maya hieroglyphic

- "equivalent” for each letter of the Spanish alphabeﬁ.

ir.z Types of syatactic units

In order to discuss the syntactic structure of a = language, it
seems helpful to decide first what the basic syntaetic units are.  In
Europesan languages the following terms seem to_deserihe sémé meaningful
" pasic units: |
1. utterance

2. sentence
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- 3. clause’
H; phrass
5. word
6. morphene
This iist ig not intended to be exhaustiﬁe, but merely.to éerve
to énumerate some caﬁegories that I think are important in the present
. discussion. I will assume that they are reasonbly well understood_ﬁith
respect to Englisn. The Situation becomes more delicate when we ﬁry'to
analyze other languages using the same categories. |
Utterances usually present no problem; fhey can generally be
specified in any given context. It. is not always clear_.what
constifutes a Maya sentence. Unfortunately mosf of the texts written.
by literate nétives are rather irregularly punctuated, so that
tuztion cannot be used as a criterion. Translators iIn presenting a
critical eﬁition of the original usually provide punctuation according
to the rules of their own lanzuage. The traditional definition of a
sentence as a groap of words expressing a complete thought ié not
really much help due to the difficulty of ascertalning when a speaker
.ﬁas exbressed a complete thought. In general, Maya texts can ﬁsuéiiy
be divided into sentences, which for 'practical ‘purpbses cofrespond
roughly - to the Fnglish sentences of a good Eranslation.' This
procedure, though not entirely 'acceptable, seéms to do only minimal_:
injustice to the original meaning. ws ‘will édopt' it_.hefe without
definite ontologibal cohmitment. The terms ”clauée“ and ﬁphrase“ wili_

be treated in an analogous way.
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The term "word" doeé not seem t¢ be very useful . in discussing
the strueture of Maya. In written texts: the division into words often
appears to be fairly arbitrary. Although there is now a.reasonabiy
standard division of Maya text into words, I . believe this has been
imposed on  the written fornm largel& through Spanish influence. Many 
problems do exist in written Maya, as it is often nokt adequately
transcribed from spoken text. There 1is a whole book by Haftinez
Parédez dedicated to exactly this point. Nevertheless;.in this,papef.
at 1eaét, we will Dblithely rely on written text. Lihguisté.generaily_
élassify Maya as an agslutinative or polysynthetic languagé;. The
following statement by Tozzer (p.28) serves as a good. introduction to

the mannsr in which Maya expressions. are built up:

An idea 1= expressed In HMaya either by a . -
single stem, usuzally monosyllabie, to which  one or
more particles are affixed or by fthe juxtaposition
of two stems modified and restricted by one or more
prefixes, suifixes, or both. In the latter case

~each stem remains phonetically a unit and each is
separated from the other by an hiatus.
Grammatically, however, there is a unity existing
between the two. ' - '

It is important to note that "idea" in the-aone qﬁotation dgeS-
not necessarily mean "sentence", as many sentences coﬁtain. more than .
two stems, Tozzer geﬁerally marks the relation between a sbtem and its
particles with a hyphen. Hyphens are also used to separate particles
belonging to the same sten, énd also stemmindependent particles that

belong together. Essentially the process seems to involve the
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combining of various stems and particles. These two classes can be
grouped under the generic name of "morpiuene”.
In order to get a better conception of what is involved hebe,

let us analyze a fairly simple, typieal Mava expression.

tan-in cam-bhe-s-ic

which means "I am teaching someone" or more literally "I am causing to
make learn someone." The dindividual morphemes have the following
meanings:

1.

<r

an -~ particle which according to Tozzer indiéates
present time. According to Andrade it stipulates |
that thé occurrent is contemporary with the time
index indicated by the context. It can be consi-
‘derad a prégréssive aspect marker. |

_2. in -- [irst person singulér personal pronoun (eiﬁher
nominal or possessive). |

3. cam -- learn

4. be -- do, make

5. 8 ~—.suffix wnich according to Tozzer indieates
causality. Andrade says it is a suffix thch.
transforms intransitive verbal stems irto tfansig
tive verbs;

6. ig -~ particle.referringrto an undetermined object

of the action.
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I1.3 Schematic form of Mava expressions

Let us look briefly at the genera'l_' form -of _s..‘irﬁ'p-lelMaya
expressions. The term Vexpression" is used héfe_to stand Ifor anf
sequence (including unit and empty sequences) of morphemes.. There are
three types of expressions which are to be distinguished -—_sentential
expressions, stem expressions, and indepeandent particle expressions.
As was mentioned aboVe, sentential epreséiﬁns ﬁili'not '5é?phééisélfi
_defined, but correspond to what is usually considered a: séhteﬁceiin
English. A stem expression is of the form, .

Pi...PnRS1...Sm (with m,n non-negative integers),

where R is either a verbal root or a nominal root, Pi'is'”a prefix_
particlé,'and 33 is.a suffix particle. When ﬁqthﬂﬁ,m'.z b:'the stem
.expression is merely a verbal or nominal foot. 'Aﬁ.iﬁdepéndénf_parﬁiqle
is a particle which can meaningfully stand -aléne, iiké eertain
adverniali, pronominal, prepoéitional, ete., pérticlés; An'iﬁdependent_ 
partiélé expression.is a sequence of narticles, at'least.one “of which -
:is.independent.

4 sentential expression (except for trivia3”“§ases  s§ch;és
interjections) must contain at least .ohe Stem.rexpreésibn;' ”Mény
‘elementary sentences contain - only one stem expreésién.l Sbme{exampies,

_of these are: |
" 1. Nak-en! (Climb?) vérbal stem expression
2. Uinic-ech. (You are a man.) nominal stem expfession

3. Max il-ech? {(Who saw you?) verbdl stem expression
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An example of a longer sentence showing the different types of
g ’ A yp

-

~expressions is,

Ua tin caxtah hunpele cin tasic ti tech.

PE PE SE  PE PE SE PE PE

(If I fingd one I will bring it to you.)

ua -- single independent particle meaning "if"
tin -- contraction of tan-in (see above)
.eaxkah -- verbal root cax, transformational suffix £ whiech

marks transitive verbs, and tense marker ah
hunggele - humber "oneY. with numeﬁal claséifier_‘nel, N
indeternminate particie_g
ein ~-- apparently contraction of ci in. Tozzer lists ¢i as
a particie marking present tense. Another interpretation
3i11 be discussed in the section on conditioﬁals; |
tagic — verbal.root‘ggg, transformatiqnai suffix ic marking
transitive verbs
ti <~ prepositional partigle

tech -- second person singular pronoun

=

& complete transformétional grammar for Maya has nol been written yet.
“The thesis by Blair (reference in bibliography) contains a schematic

presentation of Maya grammar, which could serve as a basis for a'
transformational grammar qf'at least the more elémentary expressions of

“Maya.



IL. 4 Parts of speech

*

Let us assume that morphemes can be divided into stemsrandn
particles. A natural problem then arises with regard to classifying
the morphemic expressions acéording to their functions. In other words
we would 1like to see what the parts of speech (nouns, verbs,
ad jectives, ete.) are. Esséntially the stems seem to be of two types-—_
verbal and nominal. In Maya there are 'very close' re1ations bétween*
verbs and nouns, and the same stem e¢an oftén.'be used to foram
. expressions which would be called nouns as well as those which we'wQuld.
call verbs. Whilé this is also true in English, e.g. the word "fish"
could be used as either, it happens much‘more frequenply.in' Maya. rFor'
exampie, |

cimi -~ death

Tin gimil., -- I am dying.

-

|-.
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cimsic., -~ I am killing something.

McQuown {p. 230) says,

Verbs are distinguished from nouns by the fact
that there is a special set of verbal derivational
suffixes followed by special verbal inflexional ~
suffixes, The derivational suffixes mark - the
status, the inflectionzal suffixes mark the voice,
‘aspect, and mood. Nouns take neither of these seis
of suffixes. Particles take no  suffixes or
prefixes for person and number, whereas both verbs
and nouns- take both. Those of the verb mark its.
subject or object. Those .of the noun  mark its
PO SE580r. ' '

The problem of distinguishing nouns from verbs 1is very important in’
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'settigg up a logis;ic'notation and will be diécﬁséed_in gteater detail
in Chapter 4, | v
Usually the verb has been considered the most fundamental part
of speech in Maya, and generally presents the _greétest problems,
Tozzer heretically maintains.that nouns are mere basic because .he says
that thefe are many more verbs made from nominal stems than there ars
"nouns made from verbal stems. Howsver, it 1s not always clear what
criteria are used to decide the original Qharacter'of the.stem. Tozzer
also claims that HMaya is basically a nominal_language_ because "the
nominal pronoun used with predicative  verbal expraessions ‘is
Ifundamentally' a nominal expression showing possessive'relationshiﬁ."
{p.35) This ;s an interesting_point that'_will.also pe discussed mdre_

extensively in chapter 4.

II.4.1 .Verbs

¥cst verbal stems are .monosyllabio, with.'suffixes indicating
voica, mood, tense and aspect. Verbs can be geneﬁally_ classified as
intransitiﬁe or transitive. Most .intransitive verbs can be .ﬁadé into
transitive verbs bj uzing a variety of transformational suffixes. ;In
our example above, the intransitive verbal stem ecin, which means "to
die™, can be converted into the transitive verb é;ggig meaning "to
killw, 4 few transitive verbs becoms _“almostr intransitive“.'by
incorporating the object into the verb, thus _creating ‘a compound
iﬁtransitive verb, This is generally'the case where the verb is élmost

invariably followed by the same object. An example in English might be
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an expression like Vspend money" which we could imagine eventually
becoming the intransitive verb "spendmonéy".(or perhaps "spemony"); A
'.Maya example of this is xot che meaning "to cut wood", which becomes
ggggg. (Tozzer, p.29) Some interesting differences between intfansitive
and transitive verbs will be given after the section on pronouns.

The problems of tense and aspect are féirly complicated and
will not be discussed in this paper, except possibly with regard to.a
few special verbs that are particularly releyént to logip{. In genefal,
the division of tenses doeé noﬁ correspdﬁd axactly to English tenses,
‘but it appears that English expressions involving ‘tense ecan all Se.'
expressad in Maya. Andrade has a very good discuésion of this point.
The treatment of aspect varies greatly among_the different ﬁriters. I
believe that the subject is not sufficiently relevant to.'ihe present
work to warrant the necessarily long digression.

It is generally agreed that an active-passive volice dichotomy
exists in Maya for transitive verbs. A3 usual Iit'is ideﬁtified By'
certain suffix endings that mark the passive voice. Andrade  (pb. 103-
:108) has an interesting treatment of the passive 'voice; in  whiéh he
péints out that it does not seem to correspond completely. to “the
:passiVe voice in European languages. For example, a chéracteristic
usually_taken to describe. the passive ﬁoice in :English is that the
.1ogiéal cbject be expressed by the grammatical subject. Consider thg
pair of English sentences, | |

1. My wife saw me.

2. 1 was seen by my wife.
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The Maya translations of these two sentences are respectively,

17. Tu yilahen in uatan. (She saw me my wife)

’

2°. Ilaben tumen in uatan. (Seen I by my wife)

In both 17 and 2° the person who is.the object of the seeing is
referred to by the class B pronoun en. However, if I understand
"Andrade’s point correctly, it is not clear exactly what, If anything,
. is the grammatical subject of 2°. |

Another difference-in'_the Maya passive voice is shown - by thé
following example, In English the - passive expression, _ﬁMy hat was

stolen” can be naturally transformed into the active "Someone stole my

- hat®. According to Andrade, the passive in Maya is gclab in ppoc, but
there 1s no corresponding active expression with an undetermined
“subject iike ¥Ysomeone, My informant seemed to have no difficulty on

this point and gave the active form. as van max pelin ppoe, literally

T"thers iz wno stole my hab”.

iccording to McQuown (p.236) there are two .moods in Maya--
imperative and optative. The imperative mood is genérally simiiar to
. the Engiish imperative. - An interesting feaﬁure is. that trénéiti&e
imperative suffixeé are generally diffefeﬁt' from intransitive
imperative suffixes. For example, we have

-1, Sut-en! (Jump!)

2. Puch-e! (Hit itl)

Variocus typés ol opfétive constfuctions' Qill be expiained in
some detail. in tﬁe following éhaptefs,.eSpecially'in connection with'

conditionals and modalities.
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11.4.2  Nouns
it appears that most of the compiexity of the Maya language:is
absorbed by the verb, making a reasonably simple tréat@ent of the noun
possible. Even Tozzer, who calls Maya basically a  nominal language,
devotes 43 pages ©o the verb and only 5 pages to the noun. A gréatr
many nouns are merely simple nominzl stems, e.g. kak (fire), che -
(tree). Other nouns are merely compbund.-exénessions . fdrmed -by .
éombining simple stems. An example of this is |
~pop (mat) + che (free) = popte (bridge);

Maya also has several suffixes, which when added to stems (or

some other expressions) generate abstract and collective nouns. One of -

the most common suffixes for abstract nouns is il, e.g. kohan (siek) +

il = ¥ohanil (disease, illness).. By préfixing: the .tﬁifd peréoﬁ
singular pronoun u we obtain the collective noun u kohanil (the sick).
With the exception of a few nouns pertaining to people and
animais, there is genarally no gender expressed in Maya ‘nouné; _Case
seems zlsc to be lacking. in nouns, but is very important 7in-pron0ﬁn§i'
Pluralé are generally expressed by certain suffix endings; the_mdst

T

oob. " Thus, .

common of which is variously written as ob or

uinic {man) + oob = uinicooh (men).

Tozzer (p.43) makes the following interesting point . abouﬁ the

use of nouns as subjects . of sentences:

The subject of the verb is always expressed by
the pronoun even when there 1is a noun for the
subject. This subjeet, the nominal pronoun, is
really a possessive: winik u puch-ik Pedro, or u
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puch~ik winik Pedro, the wman  is hitting Peter,
literally, the man, his hitting something, Peter.

I have been unable to confirm or refute this argument,-but'wish
to return to 'iﬁ in the discussion on logistic notation. There is an
anélogous constrﬁctibn—-often used in ordinary English,_'but generally
considered ungrammatical. People often use s&ch expressions as, "The

man he went to town.®

II.4.3 . Pronouns

Pronouns play an impoftant part 1in the Haya language. Iheré'
are some differences ih .pronoun classificaﬁion. The. following
classification is essentially due to Andrade.

PERSON - CLASS A CLASS B CLASS C

first, sing. in en _ ten

segond, sing. a ech -teéh

third, sing. u i - le tir

first, plural ' ¢, ¢ ~= ex on, onex - ton, tonex
second, plural- a -- ex | ex ' __ tex

third, plﬁral u -- ob ob  le -~ tiob o

The exisﬁenée of the third person singular class'B,proﬁoun i
seems to be questionable as it is not aiways present, 30 most
writers represent_it by a null suffix.
The personél prﬁnouns'of class A havé two general uses. They
are usad és possessive pronouns and - as the subjeéts of 'most verbs;_

Ynen used as subjects they generally precede the verb (except' for the
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part after the dash, which is suffixed onto the verb). As possessive
pronouns they _precederthe noun. Class B 'pronouns are most.commonly
used as direect objects of verbhs, The class B pronoun gg is also used
ras a suffix for intransitive verbs in the imperative mood, és We saw
abo#e. Another use for class B pronouns is that they apparentl? serve
as the subject of iﬁtransitite verbs in certain tenses; Thgy always
follow the.verb, even'when used as the subject. Class C oronouns are
used chiefly as indirect objects.: Théy are also used as devices for
emphasis in many cases. The above classification éppears td ‘be fairiy
satisfactory, but is certainly not definitive.

In addition to vpersonal proncuns there are alsoe full Séts of:'
interrogative, demonstrative, reflexive, and reciproeal pronouns. The

most common interrogative pronouns: (usually appearing at the beginning

of an interrogative sentence) are:
bix -~ how
nax -- who; whom
Qg_gg_ ~- what

tUuux —- wWhere

baaxbenL baaxtumen -- why

bahux -~ how much

Demenstrative pronouns are usuaily found in two Sections;
ooﬁsisting of a prefix le or leti and then a suffix a, &, or é,. For
ekémple,.

le uinié_g -- this man

le uinic g -~ that man (pointing)
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le uinigc ¢ -- that man way over there

Thess demonstrative'pronouns ofteﬁ have a function similar to
the definite article in English. Reflexive prénouné are formed by
ﬁsing parsonal prorouns of class A followed by a special reflexive
suffix ba. For example, |

Iy

-Tan in puch-ic-in-ba (generally contracted to tin puchcimba)

which means "I am hitting myself™.
Reciprocal prenouns are formed similarly to reflexive pronouns,
using the particle tan-bz,

Tun puch-ic-u-tan-ba-ob. They are hitting ons another.

Cther pronouns that have a direct relevance tonuantifier logic'

will be discussed in the appropriate place.

I~#

I.4.4 Modifiers and particles'

N

The status of adjectives (or attributives) is not entirely

elear. feccording to Tozzer (p.95),
_ There 1s no real adjective in Maya. Words
which have usually been considered as adjectives
are really intransitive verbs. The term adjective
has however been retained in describing these
 forms.

He then gives the example,

ceel uinie -- which ecan be rendered as either "the man is cold"

‘or "the cold man'.

‘Tozzer says that in Maya there is no distinetion between the
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attributive relationship and the predicate 'Pelationship. We will
return to this point in the discuséioﬁ of copulae. Adjecéives
generally do not express number, but fhere are a few exceptions'ﬁhén
fhey are pluralized along with the accompanying noun. They most often
precede the noun, but may sometimes follow it.

| The ancient Mayas had an extensive and well-déveloped system of
numbers. The system was vigesimal and used pléce notation. They
could, and often did, easily express very large numbers, especiéliy in
calculations involving time. Along with the _numbers_ theré was a
complicated system of numeral classifiers. The principal of these were
 3g;J usad for most animate objects, and ppel used for those inanimate

objects ndt covered by any other of the plethora of'classifiers..

Numbers wsre generally not wused alone, but had to be followed :by_a

elassifier. At the present time the Mayas geénerally use the old terms,
hun ona
ca two
[ob.8 three
can four

|

but any quantity above four is more often expresséd using' the Sﬁani$h .
name for the number {(without a classifier).
w
Definite and Iindefinite articies are not used' as much as in
English.. Soﬁething like an indefinite article can be expfessed bf
usiné the word -for 1 (hun), e.Z. "a man" might be translated as huntui
g;ggg. There is no.word which functions solely as a definite.article}

'English definite article constructicons can be exprésse& in Maya by

using either demonstratives or the third person singular colass A
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pronoun u. For example, the expression "the man" might be translated

£y . .
as either u uinic or le uinige. There are many adverbial particles and

other compounds used as adverbs in Maya. Not.too miuch can be said
~about  them without going into a mass of detail. Those which are
-‘intéresting from the point of view of 1logic will be discussed inrthe
appropriate plaée. fhis also applies to prepositions and especially to
conjunctions which will dominaté large parts of the subsequent
treatment. For most of these partiéles-the emphasis will not be éo
much concerned with general classifications as with the various uses of
the individgal ones.

As éan be seen from soms of the remarks above, our -use of
‘grammatical categories in Maya will be’ largély heuristie. : It is
ceftainly_not definitive, nor is it evén intended to imply that thesé
categories (in the sense in which they are used in Buropean languages)
' ars a;gropriate to Maya grammar. I bélieve that the probleﬁ of
grammaticél categories in Maya 1is not completely solved. Some ‘of the
'difficulties are directly relevant to problems of constrﬁcting a 1ogié,

and these will be analyéed further in the sequsl.

I1.5 Other grammatical problems

Problems of word order, as well as other syntactic and semantic
problems, have not been mentioned in this very brief discussion of Maya.
grammar. Unfortunately, I have nothing Very_ enlightening to say on

these subjeets, except by  going into long discussions of particular
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types of examples, (Such an apprpach might ﬁot - be considered
eﬁlightening either.) Many examples will .be_used- in the subseQuenﬁ
‘treatment of .logic. Hopefully, this wil]_ shed  =zome _li_ght on ﬁhe._
problems neglected in this chapter. The aim‘here hés been_ largely to
,.givé a general feeling for grammatical structure in Ma&a, while a; the

same time isolating a few problems that are relevant to our topie.
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Chapter IIT

Logical Termineclogy in Mava

ITII.1v = TIruth and Falsity

Let us begin this <chapter with a short discussion of concepts
of truth and falsity in Maya. The basic root involved in most senses_'
of truth is

| hah -~ defined by the Moﬁul Dictiénary a# méaning ﬁthe truth, a
thing trus and certain in itself, without doubt™.

Many of the uses of ngg 1eave-littlé doubt that there is often
a sense. of neéessary truth invblved. In fack, 6ne of fhe secondzary
meaﬁings of hah seems to be "necessary". ﬂgg'is of'ten ﬁsed' nerely ﬁo
mean that someone is telling the truth, even when this truth may “be a
contingent one. This basic roof Qgg_combines'with' various suffixes,
' e.z. |

gggg; -- fact, true thing;

hahcunah -- affirm, ratify, prove with witnesses;

hahtal -- becoming true; |

The case for falsity is not as clear. The basic root involved
Seens Lo be ;55. However, it generally appears to be useé iﬁ fhe sense

of lying, pretending, or deceiving., For example,

U tuzahen Juan. -- Juan lied to me. (he lied me Juan)

U tuzah v cimil. -~ He pretended to be sick.
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(N.B. In many of the Maya examples where the order of the
elementé.is soﬁewhat different from the éiven English translation a
nore literél translation will be provided in parentheses.)

fhere are other roots that serve similar purposes --

yg -- pretend, threaten;

cate -~ doubt, pretend.

The nearest egquivalent to "false" in Maya seems to be ma hahi,
i.e. "not ﬁrue“.

It looks as if all terms having to do with falsity are more
concerned with the action or wotive of a person involvéd, réther than
with pure falsity or contradiction. Although I have found examples of
sentences dealing with abstract truth, I have not found .any dealing
with abstract falsity or contradiction. There are examples in native

- texts of n2zative statements that are intended to be abstract truths.

by

k2|

L]

he Tzbstract truths" which I have found in Maya texts are generally of
a metapnysical or theological kind. I have discovered no examples of
logical truﬁﬁs in the sense of sentences that ére intended to be:true.
‘'solely by yirtué of their structure. 1In gensral, this is the.usual
situation in English as well, This is why I will be devoting ﬁbre
attention to logical inference than to logieal truths, tautologieé;
étc.,

It is clear that Maya has the necessary véoabulary to deal_with
guestions of truth and falsity. It would be an interesting_experimént

__to'formulate some (to us) logileal truths and contradictions in Maya,
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and then ask a native speaker whether they are always true (or false)
and why this is the case. "
In a field stﬁdy of ethnosemanties in Yucatan, Stefflre.(p.39}

“gives the following dlassification of utterances in Maya. According to
-Stefflre this seems to be £the way that native speakers classify their _'
(and probably most often foreigﬁers') utterances. The féur types
correspond rougpnly to what we would call “ﬁngramﬁatical, nonéensé,

true, false" respectively.

hadzutz W than ~- sweet the talk

tzimin u than -= horse the talk

dn u than -- trus the talk

iy

13

|

a hah u than -- false the talk

I11.2 Negation

Pt Al S aiv vt

The principal particle of negation is ma, meaning "no, not®, as

well as other English negative particles, depending on the translation

.involved.
| ﬁ§ L;g.g;g. -- T am.not going. (not am i gdingj
. : o w
" Ma binech. -- You did not go. {(not went you)
Baxten ma ta betic? -- Why don’t you do it? (why not you do it)

A special form of ma ocecurs when it is used together "with the
existential quantifier yan. Instead of the expected ma yan we have

minan, which means "there is not, have not".

Minan toor tacin, -~ We have no money. {not there is to us

money)
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Minan u cahob. ~- There are no towns. (not there is its towns)

There are many special negative compounds, some of which will
be mentioned again in the discussion of other logical constants. Some
of the more common of these are:

mixma, mixun, mixbaal -- nothing

- Ma tin naatah mixbaali. -- I didn’t understand anything. (not

I understood nothing)

ma teeh -- absolutely not, definitely not

Ma tech u cimil. -- He is definitely not dead. {definitely not
his death)
piix -~ nor, not even (In colonial Maya this seems %o be written

maix or sometimes mayx.)

Mix toon ma tuyahi. -- Ye didn’t hear it either. (nor  we not

heard it)

Ma u toholtie £3i mix hunpel gentavo. -- It does not cost him
even cna cent. (not its cost to him not even one cent)
mixmac -- no one, nobody

. Mixwmae ein bisic. -~ I took rio one away. {(no one I take away)

Mixmac tu yilahen. -- Nobody saw me. (nobody he saw me) -
mixbicin -« never

Mixbiein bia ¢ xulex. -- Never are we to cease.

Ma tan a unilicen mixbicin. —- You will never see me again.
. {not are you seeinz me never)
Negative dimperative sentences often use a special negative

particle bic.
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load of straw. (don’t you set fire that &j ioad straw)

As can be seen from the examples above, the pdsition of the
negative particle is usually at (or at leést ﬁery near} the begiﬁning
~of the expression in which it appears. As a genéral rule, in very
simple declarative sentences involving negation, ﬁhe_ negatiye particle
. is the first element iﬁ the Sentence.. It seems to be the case that the
" negative particle negates the entire sentence. that follows. For
example, consider the simple Ma tin bipn (I am not going)". Let p stand
for the positive sentence Tin bin. In English the negative particle
Y"not" apparently negates only the predicate réther' than,‘the.entife
positive sentence "I am going@. It is necessary to apply a
transformation to obtain the artificial negative sentence "Not I am
E going" which corresponds to the .negation -D. In'Maya the negation is
preprasantad very naturally by the symbolic ;p. _This is also Erue for
many senéences involving negation and quantifiéation. For exémple, we
have |

1. Yan g_ggggg.l(There are towns.) (Ex)T(x)

2..Minan_g cahob. (There are no towns.) -(Ex)T(x) hd

In Maya the transformation from 1 to 2 is made, just as in the
symbolic case, by merely prefixing the negation. As we have seen in
some of the examples above, Maya_'-— like Spanish and many other

languages -- has a pseudo multiple negation. For example,

Ma tan a uilicen mixbicin. -~ You will never see .me again.

(not you are seeinz me never)
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As in Spanish (and ungrammatical English) the meaning of the
sentence is a simple negation with thekexéra negative particle added
for emphasis. |

I have been unable to find genuine double negation sentences in
Mayé. That is not very surprising, as they seeﬁ to be rare .in most
lanéuages (1ogicians; speéch excepted). However, in English there is
an extensive use of something close to double negation as a rhetofioal_
deviece. An example of this is, "The book is not without merit.” I ha&e
not found devices like this in Maya. There are eerpain expressions in
Maya thsat - apparently involve a double negation. .Thus,. from tﬁe
original rcot,

| 1lob -- meaning "bad, to be bad", we get the word

malob -- literally "not.bad", meaning "well, good".

The expression ma malob (not well or not good) is ffequentiy.
used. Presumably this is eguivalent to the original lob, althouéh_
there i1s probably a subtle difference between the two. o

in interesting feature of negation in Maya is that the mere
presence of the negative particle often inducés other grammatical
changes. Consider the following examples from -Blair and Verfont

(p.65):

1. €in paatic. -~ I undsrstand it.

2. Ma tin naatic. -- .I don’t understand it._(nét I understand
it) !

3. Tin ggggg. -- I heard 1it.

4. Ma tin uuyahi. -~ I didn’t hear it, {not I heard it)
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The change from 1 to 2 seems to involve a change §f aspect.-'I
am not clear about the change from’ 3' to &, English also has
grammatical changes induced by the presence of negative particles, as
is clear from 1 and 2 above, in which an auxiliary verb entérs_into.the
negation. While it is apﬁarently not ungrammatical to say "I
understand it not", ﬁsage of the phrase seems to bhe li$ited to poetry
‘and rhetoric. My informant tells me that it is incorrect to say Ma gin
natic. The progressive and incompletive aspects also seem to undergo

changes in the presence of negatioﬁ, e.g. Blair énd VYermont (p.105),

5. Tan in lubul. -- I am falling. (am I falling)

6. Ma tan in lubuli. -- I am not falling. (not am I falling)

7. Ca lubul. -- You fall.

8. Ma tech a lubul. -- You don"t fall. (Apparently the

insertion of the emphatic tech is customary in the incompletive.)

I11.3 Logical counijunction

There ara_two principal partiéles of conjunction in. Maya.. The

first is yetel,  which can mean either "andY or "wifh“. 'Thé tendéncy
seems to be to wuse yetel {in the sense of “"and") mostly :S a
conjunction between nominal construqtions. However,'it is sometimes

used as a true sentential conjunction. Apparently it derives from a

verbal root £t meaning "to be with, to accompany”.

Minan caan yetel luum. -~ There is no heaven and earth. (not

there is heaven and earth)
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The following longer passage illustrates both  conjunctive uses

-

of yetel (Roys, Chumavel, p.292).

Ton coon  Batab vetel Justiclas yetel
Regidoresob yetel escribanc yetel tulacal u nuecil
cahob uay ti cah Ebtun t talon kilae yetel ix cae
hebe u kax cah.

We, the governor, and the magistrates, and the
regidors, and the clerk, and all the principal men
of the town here at the town of Ebtun, have come to
inspect and divide off the forests of the town.
The first four instances of yetel occur between nominal constructions,
and the fifth occurs between verbal constructions. Sometimes yétel

occurs as a sentential conjunction at the beginning of the first

sentenca of an utterance.

Yetel bin katic pakal cii.

And he shall demand the planted wine.

More often used as a sentential conjunction is the partiecle ca
which generally means "and, and then". This particle is used'ver&
often at the beginning of a sentence to indicate a sort of continuity
of speech, or pserhaps as a rhetorical device, It can also be ﬁsed éb a
subordinate conjunction "that". This usage can be‘.idéntifiéd'bécause
of the changes in verb endings in the clause that follows.

Q# tu chuchaheob. -~ And they xisset him.

Yan ix yolcab multunilob ea kuchuc yokol noh.

There are line mounds and it comes to a large mound.
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Other particles also occur sometimes in Maya which may
L] ' C ’ .
sometimes be used as logical conjunetion. Among these are:
Xan -~ also

"laili -~ still, even so

heuac, hemac -= but  (Modern Maya generally uses the Spanish

pero.)

Ua tumen presobtabone malob, ua tumen xén mae laili malaobe.
If we are arrested it will be all right, and if we are not
arrested 1t will be all right too. (if perchance arrested we, all

right, if perchance also not, still all right)

0 thanah yetel u thanob, heuac manan u nucul tulagal.

They told of it with their own words, but its meaning 1is not
completely clear. {they told it with their words, bﬁt not_ﬁhere is its
clarity =11} | |

There is also a special postfixed particle of.”conjunction that
has no real counterpart in English. This 1s the particle. ;g,.which
generally combines with other particles. T believe'that it seems ﬁq be
disappearing in modern usage. “ |

caix -- and

maix -~ but not, and not

vetel ix -- and

With perhaps the exception df the postfixed ix, _conjﬁnctidn in
ﬁaya éppears to offer no features that-are-_greatly different from'

English.  The only point that might‘be noteworthy is the unusually
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large number of occurrences of the apparently coﬁjunctive particle ca.
. both at the beginning of utfterances ;nd- bgtweeﬁ the senténces of
utterances. Andrade (p.372) attempts to give some rules for the uses
of this particle. The only definite rule seems to be that it never
occﬁrs before negative sentences. He gives the following example from
a récorded story: |

Ca tu yubah le tatatzilo, ca tu dzah taein ti

tup, ca tu machah le tacin tupo, ea bini, ca cuch
ti hun pel nohoch cah, ca heeli.

(And) thé father heard it, and he gave SOme'

money to the youngest son. {And) the youngest son

took the money and he went away. (And) he arrived

st a city, and he tarried. -
It.is n¢£ eleaf whnether this is realiy a séries 6f simplé .seﬁtenees or
one long compound sentence. In a logical afgument this technique
offers & rather convenient way of stating the premises;. However, it is
doubtful whether £a has any seridus significance'in these .cases. _Iﬁ
may merely serve .as a. rhetorical device emphasizing. continuity. I
think that this is probably generaily trus of théruSé of conjunctiozfin
ordinary language. 0One has the feeling that the cénjunctibn does ﬁot
really add anything. For this vreason one 'génerally.'has problems
finding 1logical arguments that explicitly uée rules of épnjunction.
This has been my expérience in reading Hayé-texté; Héﬁever, thefe _
_ seemsrto..be no reason to doubt that there is é clése.correspondence

between conjunction in Maya and conjunction in English.
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IIT.% Disjunction

Disjunctions occur rather infreguently in Héya.' Many Sentéhceé
which are translated into English.as.disjunctions seem to .bé somewhét
pféblematic, as we will see in soume of the examples. Thé principal
affirmative particle seems to be yz -- Yif, whether, or". 1t is used
.much ﬁore frequently as a conditional particle than as a disjunctive

particle.

ua a iho ya a uatan -- whether your son or your wife.

ua utz ua lob yani ~- whether it is good or bad. (whether gdéd

or bad there is)

Ua atial lg naha ua wtial leti? -- Is this house yours or hié?
(or yours this house or his it) |

Strictly affirmative instances of- disjunction _éppear tb ber
somewnat fare, at least in coloniél texts. Host disjuncﬁions- seen to
inveclve some sort of nezation, The particle_gg_ élso occurs in soﬁe_
'negatiVE disjunctions, |

ti va ix ti ma ix kui -- whether or not gods,

Matan valic ua utial matan u pisic multun. .
He did not say whether it was his propeftj; nor 4did  he survey
the stone mounds. (not he say it whether his, not he survey stone
.mognds) | | -
The most_common particles QF qegative.disjunctions aré:ggig

~(colonial) and mix (modern). These are literally used as joint denial,

which 1s really transparent ian  the colonial expression. They are
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"generally translated as "nor" or Yneither ... nov ...%. For exampie,
the septence Lype gg_g‘ggig q is really literally_'-p‘& -q, thch is
equivalent to "neither p nor q", This is the usual translatibn_ bf both
“this type of sentence and also of the type 325_2 913 9,

Dzetzec ocan ti yol maix ocan ti vol xanie.

Little do they believe, nor do they heally believe even thét.

(little believed by spirit, nor believed by spirit really)

Manan in patan maix uchac in botic patan maix in mehenob maix -

in u ix mehenob bin u bote patan. I have no tribute nér do I pay
tribute, nor will my sSons nor nmy daughters pay. tribute. | tnot my
tribute, nor possibie I pay tribute, nor my soﬁs nor'my the'femalersons
go it pay tribute) | | |

I have found . several cases (even  in | féirlyr:iiﬁéral .
translations) in which translators produﬁe .a disjunction iﬁ Eﬁgliéh
wﬁere there seems to be nb particle of disjﬁnctibh in the briginai.

For =xzmple, we have the following passage from Roys’ tranSlation of

the Book of Chilam Balam of Chumavel (p.36): Minan caan yetel 1““37

" Roys translates this as ﬁThere uas neithér heaven'ﬁbr earth.” A_literal

translation would be "Theres was ﬁot neaven aﬁd eartﬁ.“. "  ; o
Ancther example from the same book is (p.32)£

Ma zazil cab, ti hun minan kin, ti hun minsn akab, ti hun minap

Roys translates this as, "The wdrld was noﬁ'iighted; there was

neither day nor night nor noon.” Literaily the passage reads, "not
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light the world, there was no day, there was no night, there was no

L

‘moon'.

For.the first example, let us use the notation,

p -- yan caan {there is heaven)

q -~ yan luvm (there is earth)

-Then p & q is yvan caan yetel yan.luum, which _presumably_means
the same as yan cgaan yetel luum. ~-(n&q) is miﬁan caan yetel luumn,

which means, "There is not heaven and earth". Roys assumes a de Morgan
lawy in making the more readable translation, Thg second example is
similar. There are some similar cases to be found in Brinton ~as well.
The point of all this is to show that Maya speakers appear to shy away
from disjiunctions in cases where disjunction seems very natural in

English.

I1I1.5 Conditionals

The most commonly used conditional particle is ua .meaning ﬁif,
whekther", which is appargntly the same particle as the disjunctive na.
'_.As a conditional particle it éccurs very frequenﬁly in both Writtenﬁand
oral texts., It generally occurs at the beginning of a pair of'clauées,
ag in Eﬁglish, but there 1s usually no particle corresponding to the

-English "then" beginning the second clause. Here are some examples

involving the conditional particle ua:

Ua cu pacale, ma tan u bin ti cah.
If he was planting, (then) he is not going to town.

{if was he planting, not is he golng to town)
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Ua ca betic tu ca tene, ein patcech hun puli.

If you do it to me again, 1 will leave you forever.

(if you do it, it two to me, I leave you one thrdw)
It is very common bub apparently not obligatory ﬁo add e to the
end.of the antecedent. At times ua occurs together with ea in a manner
somewhat reminiscent‘of the English "if...then...". We recail that at
the beginning of a sentence ca means "and then" or meréiy_"then" in_£he i
: senée of temporal order. It is possible that the only :real difference
between Maya and English on this point is that ca gets dropped @uch
ﬁore fraquently than the English "then". In informal 'sﬁoken Engiiéﬁ
conditionals "then" is also commonly omitted. I don’t believe tha# it
is completely clesr what the function of c¢a is in these.séntences. “Fdr
example, | | |

Ua ¢in bin in wile, ca bin u bet ften hebix tu betah

Sucgunz.

(

If 1 go to see him, then he will do to me as his elder brother
did to me., (if I go I see, then go he do to me how_e#ér heldid .§o me
his brother)

In addition to ua many other particle éxpressioas are uée@ as
conditionals at times. One common expression Iis ua tﬁmen; which
Andrade translates as "if perchance" (tumen usually means "because,

by").

Ha tumen lubceche ca cinsicaba.
If you happen to fall, you will kill yourself.

{if perchance fall vyou, you xill yourself)
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Othef conditional expressions are hali (provided), esac tumen
(in case that), chen bale (only if), and gex (although); Some examples
using these are

He in dzaic teche hali ca 2 uolte ca dzokol in bel ta vetele.

I will give it to you, provided that you be willing to marry

we.

esac tumen toh cole ...

In case we happen to be in good health...

Cex tali binen. -- Although he came, I went. (although c¢ame he
went I)

-

in relating formal logic' to naturai language statements in
" Buropezn languages, perhaps some of the greatest controversies.have
Seen geﬁérated by the interpretation of conditiornal senténces;'_Many
philoscphers, and other people as well,- have argued that normal
iz logie {with its truth-funct ional interpretation-bf conditional
sentences) does not give an adéquaﬁe treatment of the vériOUS types of
" natural lanzuage implication. Without wishing to enter into this
controversy, 1 wouid like briefly to point out some aﬂalﬁgéﬁs probiems
in .Maya. The .following classification of conditionals is rather

tentative and surely incomplete. It is Dbased paftly on  some remars

from Andrade, except for the various types bf counterfactuals.

IIT.5.1 Classification of conditionals
1. Contingency concerning a pabticular gecurrence (if x bthen do

y)
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Ua cimene ca ghai¢ ta uignal. -~ If I die then take him to your

»

home.

2. Promissory conditionals (if x then I will do y)

He in dzaic teche hali ea =z uolte ca dzokel in bel ta uestele,

~- I will give it to you provided you be willing to wmarry me.
3. Inference from a past event (if x was the case then y was,

is, or will be the case)

Ua cu pacale, ma tan u bin ti cah, -~ If he was planting, then
he is not going to town.
I, Inference from a present event (if x is the case then y must

have been, is, or will be the case)

Ua tin caxtah bun pele cintasic ti tech. -- If I find one I
will bring it to you.
5. Infersnce from a future event (if x will be the case then y

must hzvs besen, must be, or will be the case)

Gz cin bin Saci samale cin tasic tech chamal. -- If I zZo to
Saci tomorrow I'will bring you cigarettes. o

6. Inference froﬁ the absence of a .pést event (if.x had beeh
the case then y would.be or would have bheen the caée) ._ “ ‘ hd

Ba ¢a cinsage, ma tan vuehul le bax cu yuchuul toona. ~- If he

had been killed, what is happening to us would not have happened.  {(ifr
he killed had been, not it happening this thing-it happening to us)
7. Inference from the absence of a present event (if x were the

case then y would be the case)
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Hi xicen Campech g¢a yanaC'ig'tzimin. ~- I would go to Campeche
if I had a horse. (would go I Campeche, %héf there were my horse)

8. Inference from the absence of a future event (if X wWere to
be the case then y would be tha case)’

g. Generalized.conditionals concerning customs,. habits, ete.
(wnenever X is the case then y is the case)

Ba tumen tu vilah suece, cu heelel u chucte. -- If he sees that

it has the habit, he lies in ambush waiting for it. (hunting procsdure)

I11.5.2 Other remarks on conditionals

There are clearly many examples of_counterfactuél statements in
_ Maya. Howéver, there is no general agreement as té how {if at all)
they are'ﬁarked grammatically. In faet,. I anm éoﬁewhat .uncleaf about.
the sorts of grammatical changes ' induced by the preséﬁce df a
conditional clause in general., I have not found a systemétié
discussion of the subject. The coldonial grammarians translate a gréat
number of Maya conditionals by  various = Spanish. subjunctive
ﬁonstfuctions,_but apparently their rules for.determiﬁing hoﬁ these ars B
_marked in ﬁhe original are sémewhat.éubiﬁus. Tozzer (p.BC) éaystzhét
there is.ﬁo reél subjungtive' in HMaya, but defines instead a potentizl
mode (indicating a future possibility) that includes these cases.

In the ftexts 'thét I'.have exaninaed there have not _beéﬁ ahy
exampleé in Maya :of conditionals in which the speaker.knows that the

consequent is unrelated to the antecedent. Presumably sentences like,

VIF I read a boock each day then the preSident of Mexico will 1live for
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100 more years" would, upon translation into Maya, be rightly judged as
nonsense. Prohably implication in Mayé is intendéd és Some,_sbft of
strict implication, as it usually is in ordinary English.  Of course,
there are cases in astrology and other occult fields where .6ne might
plaﬁsibly.examine cases of conditionals with unrelated antecedents.and.

consequents.

I1I.6 Biconditionals

I have Ffound no instances - of logieai 'équivalence or
biconditional statements in Maya. This is hardly surprising, Since
these statements have usually been artificial and é _relatively recent
develépment in hRurepean languages. It .would _be'  interééting“.to_
toonstruct” some of these and see what sort of formuLation- ﬁight make

sense to a native speaker.

ITr.7 Universal guantifiers

The most common universal quantifier in Maya is tulacal,

. ‘ o . .

" meaning "all, every, everything". Another generally used quantifier is
la {also written lah) which may be a short form of tulacal. According

to Andrade (p.306) the "word" tulacal is actually a -sentence  §g:lﬁg§_
~containing the third person singular pronoun u, aspéct_ﬁafker g; and an
apparently obsolete verb lah meaning "fo beréll, or complete". Andradas

says that an earlier meaning of tulacal is "every one of them", basing

this on the analogy with
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t laclon -~ every one of us;
- £ laclex ~- every one of you.
Here are some exXamples using these quantifiers:

Ua tumen he a betic fulacal baax ca ualic, tene malob.

If you will do each thing that you tell me, it will he'all
right with me. {if perchance will you do each thing that'you .tell ue,
all right) Here tulacal functions as an adjective with baax (thing).

Yauhi u lugsic tulacal u noc n dzatic,.

He had to take off all his clothes to give them to him.

(tulacal u noc -- 211 his eclothes) (must he,'he removes all his
clothes, he gives them)-

Lah bingb tulacal.

They all went. (Literally *ALL went they,'everyone“. -This usa
of twec universal quantifiers, apparently for emphasis, is fairly

COMIOn.

Lay zinez yokolcab tulacal,

Thus he created everything on earth. (Here tuiacal is used as
a prbnoun in the sense of "everything".) {thus lcreated he on.earth-'
everything) - . | -

With regard to word order, as a modifier tulacal is placed aé
in English; as the subject it generally follows the verd {like pronouns 
of class B when used as a subject). Here are some exémples using ;§g:

Tin lah ukic. -~ I am drinking all of it.

Tin lah hantic uah. -- I am eating all of the tortillas.

Tun la kalob. -~ They are all singing.
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Lah cohantacob. == ALl of them are sick.

The particle lah also plays an'important part in -the n&mber-

la hun (ten) apparently has the 1literal meaning

sysftem. For example

(Tozzer, p.98) "all of one count™. Maya numbers from 10 to 20 contain
lah:

12 la eca

13 ox la hun

14 can la hun, etc.

It is interesting to observe that.while numbers must _alwéys Be
followed by a numeral classifier, the guantifiers éré used without any
kind of quantifier classifier. There .are, however, some special
guantifiers, thét can only be used with certain tvpes of words, This
is especially true in quantifying temporal terms.  ?br example,

u xocan akab -- every night

4 Xoean hazb -- every year

<!

uil -- every month

u xocan
u xocan kin -- every day.
This last term can also be expressed by the ﬁerm sénsamal
(samal means “"tomorrow", the prefix functions as a reduplicafiing
particle}. Thus, |

Sansamal yan u cimsic huntul xkax.

Every day she has to kill a hen.
(every day must she kill it one hen)

‘There is also a term suc, wnich is generally translated into

English as "always".
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Suc cohanilen. -- I am always cold. (always cold I}

Maya also possesses another set of quantifiers which are formed
from interrogative pronouns and used similarly to their English
_counterparts. These are:

hemax -

whoever, whomever
hebax -- whatever
hebix -~ however (in every possible manner)

hetux -- wherever

I11.8 Existential quantifiers

The only real (affirmative) existential quantifier that I have
found in Maya is the particle yan (occurring with several suffixes or
by itself), which has several different meanings, depending on tﬁe

context:

Hel

. there is, there exists

3. to- have

 C. to be in a piacs

D. fo have to do something {(necessity or obligation)
. _ - w

At this point only meanings A and B are relevant. (an

intuitionist logician might find it interesting that the same word is

usad for both meanings A and B.) Some examplés of meaning A are:

' Ua yan mac¢ tu yoltah cahtal tu hunalei...
If there is ényone who wishes to bccupy it by himself{..
(if there is man he wants occupying he alone)

~Lae van yadzilic ca katic tech.
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There is a favor which we seek of you.

N

Yan tin botah holhiac.

I bought some yesterday. (some I bought yesterday.)
Meanings A and B seem to be closely related as we see 1in the
following examples:

Yan tech dzimin.

You have a horse (There exists to vou horse)

Yan ten takin.

* I have some money (There exists to me money)

Yan is usually found at or very near the beginning of a clauée.
As we saw in the secﬁion on negation it often appears in the negative
fqrm minan {sometimes written manaan), which derives from ma 1@_.‘
:dthér negative quantifiers, 1like T™nothing", "nobody", .wefe élso
discussed in the section on negation. Terms like -"some,.someone,
something™ can generally be formed with ng, as in the example above
whers we had the compound yan mag, which we translated as'"anjone,
someone™. Mac means "persen, man". It seems to be common.iﬁ Maya thét

where we would use "someone, something", they would ‘use the

constructions yan huntul uinic, yan hunppel bal (literally: titere
exists one.man, therse exists one thing). I an ﬁot.sure about how to
transiate Y"some" in the sense of an adjective ihdieating an iﬁdefiniie
numbef. Yan may be used to indicate an indefinite ﬁuénéity. Aﬁdra&e'

(p.369) gives the following example:

Tin botah holhiac., -~ I bouzht it yesterday.

Yan tin botah helhiac. -~ I bought Some.yesterday.
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I assume that "some" in its adjective form can be used .in the

.

following way:

Yan uah tin botah holhiac. -- I bought some tortillas
yesterday. |

Another expression for Ysomething" is forwmed from the particle
gg_énd ggl {thing). This is sometimes written as uabsl and-sometimes
as uabax.

Le xipalo tun dzolic uabax ti le xchupale.

The boy explains something to the girl.

(the boy he explains it something to the girl)

I1r.g Equality

Tnere are many different terms denoting éome sort of equality
in Mayz. Perhaps the most genefal of' these terﬁs contéin the root e
(mezning "to accompany"™, apparently the same rooct that occurred in
yetel, which means "and, with").  Thus wé have cet meaning "equal, to

be equal to”, as well as. many compounds containing get. Some of these

are ceteunah (to be equal to), cetil (equality), lah get {a thing equal
. -

to another}, ma lah cet (a thing unequal to another). . The following

examples use cetb:

Cet in chheh yetel in kam. -- My expenses are equal to my
income. (equal my expense and my income)

Cet c¢imeci Pedro yetel u mehen.

Pedro died at the same time as his son.

(same died he Pedro and_his son)
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Very often something which might be thoughtrof as. identity may
be expressed by merely juxtaposing the two équal terms. For exanmple,

Batab-sen. -~ I am the chief. (chief i)

There are numerous other terms that indiecate equality, or
equivalence, usually restricted to a particular equivalence relation.
There are also many terms for different types of  ineguality. Two
general roots denoting ineguality are kep anﬁ eoy, which  are uséd.

o anélogously to the cet constructions above.

g
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Chapter 1V

Logzistic Notation

iv.1 Propositional symbols

In this section, as in the whole treatment of n&tation, we must
be careful to separate at least two problems:

1. What sort of symbolism can. Wwe reasonably impose on the
language?

2. what soft of notation might a Maya have ﬁsed?

The pfimary concern .will be with the'.fifst problem, as any -
attempt  to answer the second would be .purely .spéculative,.unlesé
hiéroglyphié texts give ‘us further information. about mathemaﬁiéal
notaﬁion. There are sections of the codices that_héve beeﬁ'interpreted
~as indicating that sdme rudimentary algebraic symbolism may have been
used, but nothing definite has béen established. ' 3ince ocur traditiﬁnal.
symbolic notation depends heavily on the .alphabet, .it__ iS' n6t
immediateiy' oﬁvious wnat thé Mayas might have  used instead of.an
alphabet. However, their mathematical and astronomical notation is.
very ingenious. One suspects that if they dealt with more abstract
problems they woﬁld alse come up with a satisfactqry notation for
genefal'mathematical and logical purposesf. |

Basically the _probiem of whether the use of letters denoting
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propesitions or sentences is Justified reduces to ﬁhe problem of
whether there is a distinguished classfof exﬁressions in Maya that we
could consider to be the class of sentences, Obviously--not all
meaningful Maya utterances, or independent segments 6f utterances, are
examples of sentences or sets of sentences. .But then the same can be
said for tnglish. The only significant problem thét could arise is if
one wants to insist on using a subject predicate eriterion for deciding
whether an expression iz a declarative sentence, I believe that most
linguists would agree that the subject predicate criterion is not a
very good one for defining sentence35 I will try to show in this
chapter that there 1s a class of Maya utteraﬁqes cOrrespénding to
English declarative sentences. - These do have at least two components,

but ths labels 'subject, predicate" are. not _neéessarily 'the‘most_

appropriate  in describing these components. If the  hypothesis ﬁhét 

i3 a class of Maya sentences 1is accepted then we may use the

ot

etters p, q, r,... Lo stand for those sentences. Given that we have a

well-defined set of logical conaectives, .there. is no problem.in

- isolating the atomic sentences.

Iv.2 Propositional connectives

The last chapter had a sufficient number of examples, so .that
the problem of a notation for connectives needs to ber discussed only
briefly. We saw that Maya, like English and otheh European languages '

had seversl words corresponding to most types of propositional
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connection. ' Let us assume that all of these can be reduced tby finding
sentenées with the same meaning as a giben’senténée) to ;he following
paradigms. (Presumably it is possible  to check this feduction by
'ﬁsking native speakers whether gertain Sentencés do have the_same.
: meahing.)
| "ma p" for_tﬁe negation of p

"p ca q" for the conjuntion of p and g

"ua p ua q" fof the disjunction of p and q

"ya p q" for the canﬁitional "if p then q"

"ma p maix q" for the joint denial of p and q

Negation and conjunction sesem to already correspond'naturally
to the usual symbolic notation. Joint denial can also be obvioqsly

éymbolized -p & -g, especially with the c¢olonial Maya terminolegy.

-3

here seems to be some problem involved .in the..fact tﬁat both
disjunction and implication use the same particle ua. However, 1t is
easy Lo see that because of.the positions of these particlesi(since_"ua
q" can not be an'atomiq sentence), the:e is no Peal‘ambiguity._.-ﬁs we
. will see in Chapter &, there is.some coﬁfusion in practice however.“ Qe
will use the following notation: {for well—formed.formulae P, 9y ¢

~p for "ma p"

p & a for "p ca g"

p v q for Mia p ua q"
p =>q for "uap qv

p / g for "ma p maix g"



At this point there has been no justification that these Maya
sentences really correspénd to either ‘the' English- or symbolic
sentences, apart from the fact that they have.always ‘been translated
that way. 1If there can be any other evidence for these translations it
will have to come from their uses in Maya texts. In the next chapter I
will try to present some apparently 1ogical argumeh#s from native
texts, which use these particles, In these _iﬁ will be.séen to what

- extent they actually correspond to our logical ponﬁectivés._.Preéumabiy
if we can find logical arguments in Maya which are  comp1etely parallél
to ours and generally wvalid by our standards, . this #;11  provide at
least some prima facie evidence that they do in fact'qorrespond. There
-1s an appearance of circularitylhere that will _be(diécussed ~in fhe
conclusion. Another approach is to extrac; ”tfuﬁh—fuhotiqnal
definitions of these particles from a native speaker. ‘”This_lattér
approzen should also help to clarify probiems such as wnether  we'ar¢
dealing with inclusive or exelusive disjunction and tﬁe natufe of

implication.

iv.3 Analvzing atomic sentences --: o : -

Jn this section the primary concern is ﬁo,#éke extréﬁely simple
Maya atomic sentences and see how these .might. Ebe .represented
symbolically. In EBuropean languages this thas generaliy been done by
dividing the atomic declarative sentences into a"Subject s .and a

predicate P, and then representing the sentence by P(s) or simply Ps.
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_For example, the sentence "John walks" is divided into the subject
"John" which could.be represented by j énd'the predicate Twalks™ -by W
to. give us W(j). The sentence "the little girl walks sléwly" is
divided into the subject, "the 1ittle. giri"™ written as g and the
predicate "walks slowly” which we write as 3, to give us S(gi.

In order to see to what extent this procedure seems reasonable
for Maya, 1let us first attempt to classify the simple sentences 6f
Maya. Qur eclassification will be a.greatly 'simplified .version of
Blair‘'s. He first divides Maya sentences into major and minor
-seﬁtences. Minor sentences are those which have no_nbun or verb phraée.
(e.g. interjections, answers to questions, etec.), and thess will not
concern us8 here. The major sentenﬁes are..subdivided_ into nbﬁinal

sentences and verbal sentences. These are described as follows in

Blair {(p.101}).

Nominal sentences are those with a single
predicated noun phrase (NP} or with two noun
.phrases as Iimmediate constituents, one predicated
{i.e. independent) and serving as the topic or
item to be described. 4 predicated noun phrase
nust include a bound subject (a member of set 610).

Verbal sentences are those with a single verb
phrase (VP). A verb phrase, if it does not have
422 (Imperative) as one of its constituents, must
include a bound 'subject morpheme {a member of
pronominal s=t . 610} or a bound actor morpheme {(a -
member of - pronominal set 610 or 210) or a bound
goal morphneme (a member of set H10 or 210}; 41t mnay
include both a bound actor morpneme and a bound
zoal morphene {210 and 610 respectively), one or
more consbtruct suffixes, as well as modifiers,
appositives and the like. '
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N.B. Blair’s pronominal set 610 is oﬁr' pronoun  B; his
prononinal set 210 is our proncun A. .

In the following section, “mode™ will refer to a large class of
prefixes or particles referring to time, manner, and modeé ~of doing
things. Some of these may also be interpreted as aspect markers. TAV '
stands for ‘'"tense, aspect, voice marker", but may alsoc include some
other suffixes (like transitive transformaticnal suffixes); The scheme
is greatly oversimplified, as I wish to consider oaly the general
iogical form of the sentence without becoming involved " in a-iérge
.amount of detail, much of which is irrelevant to our present ﬁurpdsés.
For a mors complete treatment the reader is referred to Blair’s thesis..

The only type of nominal sentence given by Blair_ is.ca;léd

"nominzl stative®, This is represented schematically by,

theme sub ject
AP pro B
'uinic ech You are a man.
hach nohoch le che a This tree is.ver§ big._

In the second example the "real" subject is a nﬁll formr.third peréén
pronoun immediately preceding the ‘“appositive" subject le ggg; a (this

tree). There seems to-be 2 natural symbolism P(s) for these sentenceé;
where P is the theme and s is the subject, I think that there may be a
guestion of whether P is "really" a predicate and s is "really" a

subject, but this seems. to me to be, however ' interesting for

'metaphysics,rirrelevant for logic. To be on the safe side, it might be
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" best to aveid the term "predicate logie", but I helieve that a similar
- symbolism can.be used without making any oﬁtological coﬁmitment as to
what the letters stand for. In fact; in this particular type of case
bur_usual predicéte symbolism more faithfully reflects bhe structure of
the-Mayan sentence than the English translation.

Blair has seﬁeral types of verbal sentences. These are divided
into intransitive, transitive active, and transitive passive. First he
gives a type of sentence which.he calls "verbal iﬁtransitive stative".
A simplifiéd schemétic representation of this_type of sentence is,

mode intrans. verb  TAY pro B

v,

ximbal nan ach You walked.

It seems réasogable to let P stand for the whole senténce' minus the
pronounn B which we denote by s. Here again we represenf the sentence:
naturzily by P(s), although it is not completely obvibus that
gram#atically speaking s is the subject. Blair éalls it the subject,
aithough it mnight be argued that_ it is in the “objecﬁive case™,
‘Perhaps this type of senteﬁce originally had another subject, which in
time became a dummy, and -then disappeared éltogeﬁher. .There.is

_ : T e

génerally sone sort of past tense involved in tﬁis type of sentence.
Another type of sentence 1is c¢alled “vintransitive aéﬁive
processive™, The main difference between this and the last t&pe is

tnat this one takes a pronoun of class A as the subject, which'precedes

the verbal root. A schematic representation of this is,
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mode pro A intrans. verb TAV

yan a 11&m el You must sleep.
c u dzib He writes.
t in lub ul I am falling.

There are two problems in this type of sentence. - The division
between subject and predicate is not as clear, since part of the verb
" (the mode marker) seems to be attached to the subject._lIn the usual

orthography we write cu gzib and tin lubul. In addition, this is the

type of sentence which Tozzer seems to believe.has no real subject and
predicate. His interpretation is that_ this 7-sentenoe basically
desgribes. an évent using some soft of gerundial construction. He -
believes that this pronoun really is in the possessive _case,fréthé:'

than in the pominal (subject ive) case, and that t.hé particle which ve
call the Ymode marker" really does belong with.the pronoun. .I.think
that both of these points are of great intetest,'but.do not nécéssariiy

have any hearing on the logical symbolism. Thefe is ﬁo.reason .why the”
ﬁotaticn P(s) is not just as adequate for the “evenfﬂ qonétrﬁéﬁign

:(present time my falling) as it is for the. ﬁsual predicate. tyés 6f
construction (I am falling). It night be argued. that;.the “eﬁent"
consiruction deoes not correspond to a complete éentence? and thus can .
not be sﬁitable for.this sort of logical Symbolism. However, _I'thihk
that this feeling of incompleteness is imposed Qn-ﬁs by the inadeﬁuacy.

of the translation. In this sense, "I am falling® .is a better
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translation of the Maya versioﬁ of the event, even if it does not
:convey the grammar of the originél. I ﬁon;t heliave that the problenm
of the nmode mérker is serious, althdugh'l am not sure what the best
solution is. A better diachronic knowledge of the language would
probably help to settle the point,msince. there 15 some evidence that
_these are dgfective verbs. In general, the word order of this types of
sentence using pronoun A does not correspond as nicely to our_notation
as the orevious types, but it 1is no worse than English, for which the
notation is équally artificial.

In our simplified classification scheﬁe thefe are four types of
simple transitive éentences. Two of these are in phe active wvoice and
two in the passive. The two typeé of transitive active differ maiﬁly

in that the first has the pronouns of class A as subject, while the

secend takes a noun phrase as the subject. The first type-i§ of the
form, -

mode pro A trans. verb TAV ‘pro B (refl. pro.)

cen u lox ech e will hit you.

£ u eim san baob They killed tnémselves.'

ay

Some commenté-are necessary here. Firsb ofKall we nétice that
this tyﬁe of sentence sometimes has special _suffixes which mérk the
'transiﬁive sentences. In the second example both the suffixes §'and'g§
are peculiar ﬁo transitive sentenceé. ﬁther verbs, iike ;gg_seem.to.ﬁe'
inherenﬁly_transitive and need no speciai‘suffixes, The sedond comment

concerns the "goal" or "object" of the action. This can be either a-
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pronoun of class A or the reflexive pronoun ba (sometimes used with the
plural suffix oh). Both of these éenfences can be conveniently
represented by a relation of the form 2Rb, wnich becomes aRa iﬁ'the
reflexive case. |

The sedond type of transitive active is represented by the

schema,
NP trans. verb TAV pro B
Juan han te (null) John ate it.

X
There seems to be some conflict here, as thisTsentence has no pronoun
'subjecb contrary to what was said in Chapter 2. Recall that Tozzer
claims that the pronoun subject mﬁst always be present. Apparently the
above type of sentence in which thé subject is a proper name 6ffers an
exception. Tozzer s example, which is similar to our sentence.is,

Uinic u puchic Pedro. -~ The man hits Peter, {man he hits it

Peter!

In fhis sentence the noun uinic appears as an appositive to the
subject u (in Tozzer's interpretation) and the noun Pedro =as an
appositive to the objeet ieg. Tozzer s liﬁeral_ transiation of the

. . -
sentence 1is, "man, his hitting something, Petér“. I beligve that the
symbolie representation of the séntence_ does  depend | on tﬁe.
interpratation and grammaticél status of the constituents. The examble
:oould be represented either by milp or m=h % (Ey)(hﬂy;& y=p). where,
| m is "thg man" .

His "x hits y"

h is "he"
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p is "Peter"

In the first representation we assume that the sentence merely
.aéserts é félation between the subject, expressed in two difféfent.wéys
as uinic u, and the object ;E‘e_g_;_‘p_.. The suffix iec is taken to be
strictly a part of the verbd, serving.as a present tense transitive
marﬁer. The second fepresentation corresbondé'more closely to Tozzer’s
interpretation. I am not sure which (if either) is correck.

The transitive passive 'processive_ type of sentence is
represented by'the schema,
.mode goal (pro &) trans. verbd TAY

t u han " tal It is being eaten.

‘The last type of basic sentence is called "verbal transitive

stative”™ by Blair. it can be represented as,

mode frang. verb TAV pro B
han _ tab i - It was eaten.
dzon aan en - I have been shot.

With both of ﬁhese _types of passives there is a problem of
logical representation, In these passive senfencés; no '"iogfhal
subject" is mentioned. When it is knoﬁn then, as in Engiish,“it may be
introduced with a prepositional phrase {(generally following tﬁe above
schema). Some difficulties with the passive voice in ﬁaya were
meﬁﬁioned.in Chapter 2. Consider the follbwing'éentences again: |

| 1. My hat was stblen. |

2. My hat was stolen by John.
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1. Oclab in ppoc. (stolen my hat)

2°. Qclab in ppog¢ tumen dJohn. (stolen my hat by John)
Let aSb stand for the sentence "a stole b, Then 1 and 2 are
perhaps best represented by (Ex)xSh and jSh respectively {(where J =

John and h = my hat), 2° ssems to have the same meaning as John tu

‘oelah in poc¢, which can be handled as one of the transitive active
_tybes mentioned above. However 1° seens to have no equivalent_active
sentenca. This makes the (Ex)xSh representation seem somewhat forced.
_Another alternativé is to simply have a one-place predicate S .: oclab
(to be stolen}, in which case 1 ~ is represented as S(h). This hasg the
disadvantage of not capturing the sort of inherent transitivityﬂin.this
type of sentencé. This difficulty arises only if we accept_ﬂndrade’s
claim that 17 has no active equivalenﬁ.: As I mentioned in Chaﬁter é;
my informant seems to disagree. | o o
Tnis essentially eoncluﬁes the discussion of atomic senbtences.
I have =zssumed that all atomic sentences have one of the above types as
the "heart™ of the sentence with many types of embellishments pﬁssiblg.
I have also assumed that these embesllishments dé not affect the logioél
- form of the sentence. In general, although ﬁe have'seen a few prqbre%s
iﬁ represaenting atomic Maya sentences with our usual'légical symbolisn,
none of these problems seems to be particularly serious. .I_beiiefe
that wz can tentativély conclude that the usual symbolism of predicate
and relation logic can be applied to these sentences, even though there

may-be some ontdlogical objections as to the nature of the entitiés-
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repreSented by the letters, In fact, there seems to be nothing
inherent in the structure of the spoken language that would Dblock the

- development of this type of symbolic approach. s .

iv.4 Sentences with quantification

Up to this point, I haye onl§ _considered "eonstant® aﬁém;c'
-sentences of the type P(a) and aRb where a,b,P,R are all constaﬁts. In
order to dﬁ any serious quantifiér logic (in tﬁe usual.wéy): we.will
.have'to investigate the probiems of Maya senteﬁces infolving vériables.
What are the simplest types of senﬁenée in English that 'aré'normally
translated using vafiables? | -

&, atomic sentences with expliéit variableéllike,
“x is eating", "x is an even number”, "i lovés
Mary", etec. |

B. pseudo-atomic sentences like, "Someone is eating",

"All natural numbers. are prime",'"ﬁveryone loves

someone”, etc,

'There is probably a reasonablé amount of doubt that senteﬁces of tyﬁelﬁ.
are legitimate English sentences. At any rate, this type of sentence
‘has probably come into existence in Buropean languages only with the
symbolization of mathematics and logic, as well as sciences thét use
.similar notation. One would not expeetrsentenées-of this,type to aceur

in Ynormal" Maya utterances, just as one does not find them in "normal™
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English utterances. Let us then examine some sentences of type B.

»

- Suppose we have the following universal sentence:

Qg‘Ben_g mentei tulacal bal,

On (the day) 3 Ben ke made all things. ("he" being the divinity
previously referred to; and "all things" referring to physical ob jects
on earth) |

What is the usual logical analysis of the English_sentencéf
Let H(a,b,c)'be the ternary relation “at.time a, b make3 §ﬁ;. let.T(d)
be the predicate "d is a thing"; and let ¢ and a be the constants "he"
.and "the day 3 Ben" .respectively. ~ Then the -senteﬁce méy _be
satisfactorily expressed by the formyla tx)(T(i) > M(a,x;c)): Is
there any part of this analysis that could notrbe cérried.'through féffr
.Maya? Apparently not, for in this sentence eﬁefy'oﬁé.§f ﬁhe 'parts Sf
the English traﬁslatiqn corresponds exactly fo é .paft- in Vméfé,
seenicziy in exactly the same way. There are,.howeyer, at least thres
questicns that might be raised about the_translation inﬁo symbols.i

1. How ié the implication introduoéd “inté - the _symboiic
representation?

2. Does the symbolic sentence have a meaningfulllitéral na£Zrél
lariguage translation?

3. If it has this literal translation in both languages do they
have exactly the same meaning?

I am not certain if-there is a completely satisfactory aﬁswer

to the first question,. Presumably the . implication is introduced
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because it seems. to work; in other words it gives a nice logical
'_formula that intuitively c¢aptures the iﬁtenaed meaning of the originél
‘sentence. The problem for us is whether there is somethihg peculiar to
European languages that suggests thi$ conditional formulation. - Light
might be shed upon this issue by seeing whether a Maya, upon
understanding the issue involved would come up  with a simiiar
formulation. This brings us rather naturally to the second questioﬁ.
Let us first see what t{he literal English translation of this formula
might be.. To avoid some problems involving the word “thing“ let us
assume that T(d) is "d is a tree". A common iitéral reading of the
formula would be, "For every object, if the objesct is a tree then on 3
Ben he made the object." Style purists WOuld-probably3 prefer ch%r'
readings, but some of these do not accurately reflect the spirit of tﬁe
sfmbolihu. A mnative Maya speaker would have to decide whether ‘some
PeaSOEébly literal translation of this father clumsy English sentence
makes sense and has the same meaning as the original Maya sentence
(with che substituted for bal). " Another interesting question.hege
involves the introduction §f the. variable x. This presumably stan&s
for aﬁ arbitrary object in tﬁe largef domain under -consideratioﬁv I
‘assume that the introduetion.of the variable . is not dependent on the
particular language involved;
The above exanple .of é universally quéntified. sentencé was

choéen because of the almost exact correspondence between' the Maya ;

original and the English translation, This made 1t easier to see the
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similarities in the uses of the universal quantifiers in the two
languages. The following example has 3Bome differences in word order
between English and Maya.

Tin lah hantic uah.

-I am eating all of the tortilias.
An analysis éf this sentence is:
mode marker: t
subject pronoun: in
universal quantifier: lah
" verb root: han
transitive suffix: t
aspect Suffix:_;g
direct object: uah
The position of the quantifier lah in the ﬂaya sentehce
suggests that its range wight be the enbire predicate hantic_ggg,.
rather than merely the direct objéct uah. 5 ghafacteriétic of—igﬁ.
seems fo be that i£ is very often found in this position, immediately
preceding the verbal root. If this is really the case, then it is n§t
¢lear exactly how to interprét the sentence. An.alternative_ is'bhai

the sentence might be transformed into Tin hantic lah uah or perhaps

Tin hantic tulacal uah without changzing the meaniﬂg. If this is sd,
then it cén apparently be treated the same as the English,_ Accordihg

to my informant the version Tin hantic tulacal uah means the same as

‘Tin 1lah hantic uah. The second suggested transformation is not
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correct., This example also bringsl out another interesting aspeqt of
quantification. 1In English we can distinguish betwzen the séntéhces
(the latter of which is empirically absqrd){ | |

I am eating all of the toftillas.

I am eating all tortillas.

It would be interesting to find out how a Maya spéaker wbuld
distinguish betwesen theée sentences, My infarmant was not clear on
this boint. |

Let us now look alt some sentences with existential_quantifiers.

Lae yan yadzilic ca katic tech.

There is a favor we ask of you.
The English translation can be symbolized as follows:

F{x) =- % is a favor

A{x,y,2) —= x asks y of =z
a —— we
D -~ you

(Ex)(F(x) & A(a,x,b))

- The Maya sentence contains the following components;

lae -~ rhetorical deviee (like French voila?) - 7
‘yan -- there is (exists)

yadzilic ~- favor

L3 - that we

ggi_—— ask, desire

ie -- tfansitive aspect suffix

tach -~ second person indirect object (pro C)

83



This sentence also seems to correspond éiosely to the Enélish
_translation; apparentiy there is nothiné eéplicit in the English thap
'suggests the conjunction in the logical construction. Once again; the
ﬁroblem is to see whether a sentence which consists of é 1iterél
'reading of tihe symbolic version makes sense to a Maya, and iIf so
whefher it has the same meaning as the original senteace, As was
pointed out before, negative existential sentences.in Maya seen to  .

“suggest the usual symbolic representation. For example,

Minan u trhan in palob yoklal solar.

My children ha&e nething to say about the lot. (4 more literal
reading is '"not there exists the word my children abdut lotn,) The Maya._.
version seems to it the symbolic -(Ex) (W(X) & A(e,x,1)). . In generai,A
ﬁaya existential sentences seem to -suggest' the usuai symbolic'
- representation at least as well as their Engiish translations, and.
sometimes better, as in the following examples.

Yan tin botah holhiac.

I bought some yesterday.

Ua yan mac tu voltah cahtal tu hunalei ea u ualkes lahcapis

w

esp ti ca eilich nabil yglesia,
Roys (Ebtun, p.247) translates this as, "If'there is anyone wﬁo

wishes to occcupy it (the property) by himself, 1et-_him return the
twelve pésos to our Blessed Mother Church.¥ This seens to_be.a readabls
. and accurate translation. A reasonable symbolic vérsion of the

antecedent of the English translation seems to be, (Ex)(P(x)'& 0(x) &
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H(x)). ‘A literal version of the Ma&a antecedent is: there iz person he
wants occupy it by'he alone. This anteéedént appears to contain three
simple sentences,

yan mae,

"fu yoltah cahtal, and

tu hunalei, which are simply conjoined by: juxtaposition.
Presumably this juxtaposition can be interpreted as - conjunction, thﬁs
reflecting somewhat mors closely the symbolie veféion than a usuzl
 English way of expressing the same fact.
| As an interésting exercise let us_examiné a slight;y more

conplicated sentence involving more than one quantifier.

Yane cu dzaie takin utial u manal uabax dzabal ti le cohano.
Some give money to buy whatever is given to the sick persoh.
{Thers is someone, he gives money for the buying whatever is given to

the sizk parson). If we set

Gy -- X glves y

x5’y -- x is given to y

xBy -- x buys y,:then we obtain the syméﬁ;ic_ |
(Ex)(xCGm & (y)(yG's -> mBy)). : | | . -

This generally follows falrly closely the structure of therﬂaya

sentence.

iv.5 “Equality

'Not too much will be said about equality heré, The most basic
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form of a simple sentence in Maya involﬁing equality seems to be =zab.
This is illustrated in the example from the lzst chapter,

Cet in chheh vetel in kam

Equal are my expense and my income.

This type of example seems to suggest that a prefix notation is
more natural for Maya than the usual infix notation. "However; other
exanples with verbs of equality can alsg suégesf an - infix notation.
Ineguality can be expressed by simply prefixing thé negaﬁivéuparticle
ma, or by' replacing tne equality expreSSion by one of the many
inequality particles. Therefore, 1t seems that. either the usual
"unequal®™ sign or a special prefix relation symbol would.bé'appropriate

for representing inequality in Maya.

Iv.6 - Classes znd sets

This is one area in which the Mayan 1anguagé. seemns to be
lacking an essential ingredient. It appears tﬁat there ié .po natural
way .to express a membership or subset relation..'The “éopula“ .1gg is.
not used in any way that would indicate,membership. Senteﬁces _that in
English-natﬁrally suggest a set theoretic representation are usually
translated into Maya as a sort of juxtapositioh. For exémple,

I am a man -- Uinic en. |

Sentences involving a  subglass interpretaﬁion ':are ‘also

expressed by mere juxtapositon. Thus,

Yax kupbe hauay kuobe, -- The first gods were perishable gods.

{(first gods perishable gods)
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Ma kui chacop. -- The chacs were not gods. {not gods chacs)

All of this is not to say that clasé terms cannot bé expressed
in Maya. As we have seen in Chapter 2, one way of forming class-terms
_ié to_take a property, e.g. cohan (sick), add the suffix il to form an
_absfract noun,' and then prefix the third person singular. pronoun io_
| make the class term u c¢ohanil (the siek). However, these claés terms
do not seem to cceur very frequently in Maya texts; 30 it appears to
be only the membership and subclass relations that are missing and not
the classes themselves. There is a Maya wofq molay, which appéars to
be used much like the English word "set"., Tt comes from the verbal

stem mol meaning "to gather something, to congregate”.
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Chapter ¥

Some Logzical Arguments from Native Texts

In this chapter an attempt will be made to take a feﬁ selected
passages from native fexts and organize thenm into the form of logical_
arsumentz. Even in English this is a hazardous eﬁterprise ét_best.
The.limited selection of texts preéently at ﬁy .dispésal'is .asgreat
nhandicap. For example, tﬁe various Chilam Bilam bodké; which.élthougﬁ
written in Maya during <olonial times give us ruch of 6ub iﬁfofmation
about the pre-conquest Maya, are filled with religious “and rituél-
passages. These paésages usually defy Vlogical analySiS. Many 6ﬁh;r .
texts avallable are alsc of a postice, mystical or ritual nature;" Even
native works which generaily deal with'history usuallyu_étray into
religi;us and mythologicél speculation. For the Maya ﬁhere seeméd té
be n¢ sharp divisions of subjeﬁt material. It would_almost be cogreét.
‘Lo say that every btext touches upon every subjectiknown to .them,'an§}
often in such a_fashion that adjoining sentences seém't§ us‘to ﬁafe no
ﬁossible connection, I think that a deeper study thaﬁ the present“?ne
is necessary to determine whether there are implioations ‘for'logical
reasoning in all of this. At this point I have only selected a.qu'
exgamples that contain analoguss of our 6wn "iogieal coﬁstants”; aﬂd_r'
that appear to givé somefhing close to what we have generaliy_ galied.a.
logical argumant. Althouzh the choice of passageé'is obvioﬁsly limited

to those conforming to a very restricted view of the nature of logic,
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and in certain ways seems to beg the whole problem that this paper is
intended to elucldate, I believe it is of some interest to see how far
the analogy to our own classical logic can be.pushed.
buring the course of this study three texts have been selected

from whiéh material for this chapter is taken. A1l of theser are from
'colonial times. Except for a.few scattered legends, I have not had any.
‘good modern native texts available. The few that I have found have not

qontained anything of.interest to the present'work. Other colonial

texts are not included, either because they are_poetié or mystical or
because there are no good editions which have bqth a good-critical.
original text and an accurate translation. Consequently, only the

following texts were used -- the first two transiated-by Roys ané the

last translated by Brinton.

1. The Book of Chilam Balam of Chumavel

2. The Titles of Ebtun

3. The Chronicles of Chicxulub

The first of these books was apparently éompiled in the 18th
century, although most of the text was apﬁavéntly:passed along through '
various generations of Maya priests. There is good evidence ﬁhat,mu@h
of the text actually existed well befor the Spanish conquest,. and that
some of 1t may have been copled from hieroglybhic texts, There are
various books of Chilam Balam (which means "jaguar priest"). The last
part of tﬁe titlés of these refer to the towns in which_the manuscfipts

were found. The Chumayel is apparently'one of the best preserved and
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contains fewer obvious errors than most of the others. The contents of
these books are generally quite similar’ to each other. The subjects
most thoroughly covered are native history, mytholeogy, some astronomy

and astrology, as well as native prophecies. The Titles of Ebtun iz a

¢0mpilation by Roys of the complete set of legal documents of the_town_ :
of Ebtun in Yucatan. These date from about 1600 to around 1830,
_dealing mostly with land transactions and disputes. A few phrases:seém
obvious native adaptations of 3Spanish legal languasge, 5ut-most ‘of the
texts seem free of other corruption., The third text mentioned abo?e is
a native Maya version c¢f the history of the Spanish conquest, writteﬁ.
about 1560,

None of the selected passages are in a form that corresﬁoﬁds
“exactly to a symbolic argument, although some .ére' fairlj c%oéé.'
Conseqaently,.l generally take some liberties with what I take ¢to 5e
the mezning of the text and with what 1 assume to be hiddenrpremisés as
well as what seem to me G be unstated but implied .conclusionsQ In
somé of the passages these liberties are so mininal as to .be virtually.
" non-existent. ~However, most passages  would probably :generéée
controversy as to vwhether tﬁe liberties are _justified.or not. ~The

method of presentation used here 1s to first give the original text

. (from a critical edition), then the given translation, and finally my

discussion as to how the passaze could be seen as a  logical argument.
At this  point I am not able to give my version of the arguments in
Mayz, but hope to do so in the future and attempt to check it with a

native speaker,
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The first argument very closely resembles what we would call an
instance of the rule of modus ponens. The conclusion is nét restated
exactly as in the consequent of the conditioﬁal, but is obviously
intended to be drawn as such. This argument has an interesting féatﬁre.
(found .in many Maya argueents) of_ consisting of a mixtﬁrg of
. -declarative and imperative sentences. Presumably the imperatives could
in princiﬁle always be reblaoed by declarative sentencesf Andther
interesting aspect of this argument is that the conclusion is inserted

between the bremises.

"Mehenexe, ua tex halach uinic wuay ti luum
lae,” ¢i wuil yalababob 1lae, "xenex chha xiknal
balam, ca tac ex a dzab ex in hante. Cicii dza ex
vuob, cicil dza ex u pputob, ca tac ex a dza ex in

. hante, yetel xen ex tac tuzebal hach hele yetel tac
a tal exe.  Mehen exe, hach vyan in uol in hante.
Cex mehan exe, cex halach uiniec exe." (Chumayel,
p.30) S

. "Sons, if you are head-chiefs here in the
land,"™ they shall be told, "go and get the winged
jaguar, and then comz2 and give it to me to eat.
Put his bead collar on him properly, put  on his
crest properly, and come and give him to me to eat.
Go immediately today, and come soon. Sons, 1
greatly desire to eat him. You are my sons, you -
are head-chiefs." (Chumayel, p.97) :

("Sons if you head chief (literally: real man)
here in land this," which shall be told they this,
"go get winged jaguar and then come you give I eat.
Properly put you his bead collars, properly put you
his crests, and then you come, you give I eat, and-
go you quickly irmmediately right today and soon you
come. Sons, greatly there is my desire I eat it.
You sons you, you head chiefs you.v)




The form of this afgument seems to be:
If you are x then do y.
You are x.
Therefore, do y.

I have found many instances of modus tollens type 'arguments in

‘Maya texts. Thése are generally qﬁite' expliecitly of the form: p->q,

~q, therefors -p. (ften ﬁhe premise ~q is not stated separately, but q

is obviously a very undesirable event to be avoided. A typical example

of this sort of argument is,

Manezex u cuch katun lic u talele. = Uamatan a
~manezexe ti u motzhal ta ucc exe, texi binu
helinte. Ua ma a manzic exe, texi bin kuxic u chun
che vetel xiu. Ua ma a manzic exe, bay cimic eehil

. bin uchebal u hokol ta cahal ex. (Chumayel, p.41).

_ Submit to the unhappy destiny of the katun (20
year period) which is to come. If you do not
submit, you shall be moved from where yvour feet are
rooted. If you do. not submif, you shall gnaw the
truonks of trees and herbs. If you do not submit,

~ it shall be as when the deer die, s¢ that  they zo
forth from your setflement. (Chumayel, p.122)

(Submit you its load katun will be its coming.
If not you submit, from its rooting of your feet,
to you it will remove. If not you submit, you will
gnaw the tree trunks and herb. If not wvou submit,
as die deer it will happen it leaves from your
town.) S Lo

The argument is of the form,
- If you do not submit then p.

I you do not submit then q.
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If you do not submit then r.

You do not want p, q, r. (hi&deﬁ péemise)

Therefore, submit.

This 1s strictly speaking not a tight 1ogical argument, but
regardless of the way that a complete version mizht be formalized, the
idea of modus tollené is at the heaft of the argument. There appears
to be a double negation involved, if the rule that the autﬁor uses is
formalized‘in the way that we usually state moduS toliens, it_ is also
 very common in Mayan passages of this sort to include; more premises
than are really necessary, probably in thé_hOpes that the listener will
find among them one to which he can readily subséribe. Promises in
Maya are commonly given in an analogous form. :As an:egample of phis ﬁe
have the following passage, which is in essentially_the same form as
the last argument except that it invol%es- a promise from _the_speakér
that he.;ill keep ﬁis word, rather than imperatives. Noté that in_this
argusent only ‘one premise is stated and no conclqsion' is explicitly
given, but I believe the intenfion is sufficiently clear.

lae hek ua bin- hqppol yn bax tin than 1ae_0a:
chacanpaheen tu tanil yn yum Sr. Gobernador tiho ca

tzectabae yn pach hokal hadz tin Pach vetel ca
luksabac in pena hoppel peso {Ebtun, p.262)

If T should ever begin to make light of my~
statement, let me appear beflfore nmy lord Governor at
Tihoo (Merida), and 1let my back be chastised with
one hundred blows, Also lat me be fined Five
pesos. (Ebtun, p.263) '
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. (Thus if go begin I play I am speaking, then
should appear I in his presence my lord Sr..
Gobernador at Merida, and punished my back hundred
blows to my back, and also fined my shame five
pesos.) '

The following text seems to presuppose some sort of exhaustive

classification of a two-valued type: If x then y, if not x then Z.

Bay xan ua yan mac tu yoltah cahtal tu hunalei
ca u ualkes lahecapis peso &l ea cilich nabil
yglesis hetun ua mac bin xetlantabac ti ma minan u
soralob utial u cahlahbalob (Ebtun, p.245)}

Likewise, if there is anyone who wishes to
occupy it by himself, let him return the twelve
pesos to our Blessed Mother Church. On the
contrary, it is Lo be divided among those who do
not have ground plots on which to asettle. {(Ebtun,
p.247) '

{Likewise if there 1ls person he wishes live he
alone, that he return twelve pesos to our blessed
mother church. Oftherwise some one will divide to
(those who) have not their lots for their living.)

The key phrases here are ua yan mac (if someone, if there exists_

person) and hetun ya mac. Ua mae in this context means “anyone"; ﬁétun

is usually translzated as "but”. I agree with prs heré.that a good
rendering of the intention of the utterance involvesr translating hetun_
as "on the contrary", especially since there are onlf 'twd_conditions
given which are obviously iﬁtended tp.'mutually éxciqde eacﬁ oﬁher as

- well as exhaust the possibilities.
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The Maya caleandar also gives a case in which there was a two-
valued division of omens fof each calendricél divisidn. Eacﬁ division
‘of the calendar (sometimes day, sometimes longer periods) had an
associated omen. These omens were then divided into two mutually

exclusive and jointly exhaustive classes -- good and bad. The
following passage iliustrates this division,
| Uay cu  hokzabal tu - lumil Nitundzala,
Chactemal, Tahuaymil, Holtun Itza, Chichinila, ca:

utzac yoheltabal u cuch u ximbal katun, hunhundzit
katune, ua utz ua lob yani. (Chumayel, p.53)

Here it 1is  published in . the land of -
Hitundzala, Chactemal, Tahuaymil, Holtun Itza,
‘Chichinila, in order that the charge of the course
of the katun (20 year period) may be knoun, of each
katun, whether it is good or bad. {(Chumayel,
p.1i6) .

{Here it is published in the 1land Nitundzala,
Chactemal, Tahuaymil, Holtun Itza, Chichinila, that
may be known the charge the passing  katun, each
katun, whether good or bad there is.) =

1t would be presumptious to attempt to argue from the limited evidence

: . .
that HMaya reasoning is in accordance with a two-valued'logic. Howeveé,
there are several other Iindications in this direction {e.z. the four-
fold division utterances given in chapter 3), and.I héve not. found any
'céntrary evidence.

Let us now look at some arguments that involve quantifiers.

The following is a passage taken from the Chumayel. After giving an
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account of  some native gods (chacob) thé author' argues for the
Caristian zod. Admittediy this type of‘example might be influenced by
statements that the author hzs heard from Spanish priésts.

Ma kui echacob. Halili hahal ku ca yumil ti

Diose; u kulob tu than tu yidzatil Mayapan.
(Chumayel, p.16)

The Chacs'were not gods. The only true God is
our Lord Dios; they worshipped him according to the
word and the wisdom of Mayapan. (Chumayel, p.568)

{(Not god chacs. Only true god oﬁr lord of
God; they worship by its word its wisdom Mayapan.)
The argument seems to be of the form:
remise: {(Eix)(Gx) & Gd
Hidden preaise: (y)(Cy~>~(y;d))
Conciusion: (y)(Cy=~>-Gy), where Gx is "x is a god", Cy is "y is
a Qggg“,‘and d is the constant "Dios".
| The following.two passages might be said to suggest an'impliéit'
definition of the universal quantifier tulacal. The first pasiagé
could be interpreted as being of the fora,
| {x)Px, therefors, Pa & Pb & Pe
The second passage is the converse part of the'def;nition: Pa.&
Ph & Pc &.Pd % Pe, therefore, {x)Px.
Ox Ben u mentei tulacal bal, hibahin bal u bal

caanob yetel u bal kaknab yetel --u bal . luum.
(Chumayel, p.39)
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but Ta&Th.

On 3 Ben he made all things, 23 many as there
are, the things of the heavens, the things of the
the sea and the things of the earth. (Chumayel,
p.117) : S :

(3 Ben he made every thing, how . many there
are, the thing heavens, and the thing sea, and the
thing earth.) :

Lay zihei uinral yetel uchei yahal cab, tzolei
caan yetel luum yetel cheob yetel tunich, zihel
tulacal tumen ca yumil ti Dios lae (Chumayel, p.h0)

The uinal was created, the earth was created;
sky, earth, trees and rocks were set in order; all

- things were created by our Lord God, the Father. -

{Chumayel, p.119)

{Thus created he uinal (month), =and made
happen he earth, arranged he sky and earth and
trees and rock, c¢reated he everything by -our lord
of God here) : ' :

Another example' of the same type of argument involving

universal -quantifiers follows. This passage sﬁggests ‘more strongly
that given (x)Tx'there are no excephbions., The author appears to¥ be

Varguing for the stréngth of (x)Tx by insinuating that {(Ex)-Tx->-~Tav-Tb

. lai tun tu wvala Anau ca u bote patanob
-tulacal, yal u mehenob tulacal, heix ton Ah Pechob
yaxchhibal uai ti lum yetel vaxchhibal tal ti Cupul
(Brinton, p.202) : -
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then the ruler said that all should pay
tribute and all their sons, even we the Pechs of
the first lineage in this 1land, and the first
lineage of the Cupuls (Brinton, p.226) ' '

(then he said the ruler that they pay tfibﬁte
all, and the sons =all, even we honorable Pechs
first Jlineage here in land and first lineage of
Cupuls)

The following passage Seems to.imply another modus'tolleﬂs.
argument, as well as showing a relétionshib between maixmac (nobodf)
and heixmac {anybody). Once again it is not really in the form of an
argument, and to make it so would taks a lot of’hidden mnodal premises,
but I believe that the bésic point is cléar. 'The firﬁt_sentéHCe merely
serves to identify the "it" of the second sentence.. .Royéf transliation
is not really faithful to the original sinée . there is no_éif"_.in the -
originzl of the last sentence. If we let Txtc.stand.for "x takes tﬁe
tank from Cupul® and Pxm stand for "x is punished by the magistrateﬁ,
then the underlying predicate argument seems . to be .(médal
considerations aside): |

(x){Txte->Pxm)

(x)-Pxm

Therefore, -(Ex)Txtc

Lae heix_xmaﬁayca‘ lae haltun. Maixmaé bin

luksic Cupul. Heixmac u uiniecil bin luksic tie ca
dzabac u tzecul tumen justicia. (Ebtun, p.122)

This Xmahaycab is a rock tank. No one shall
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take it from Cupul. If any man take it from him, -
let him be punished by the magistrate. {Fbtun,
p.123)

{(This here xmahayecab this rock tank. No one
shall take it Cupul., Whoever the man shall take it
from him that given his punishment by magistrate.)

If the following paSSége is seen as a logical argument then_it
is an invalid one of the form: p->q, therefore ~p->-g. However, it_i#
not clear whetner the author believes that the second sentence would
follow from the first or whether he is merely sta;ing two separate
facts. The fallacious inference of -p=->=-q from p->g is fairly common
in ordinafy English, This example illustrates_ the difficulties.of
determining when we are faced.with anrin&alid argument; since passages .
are rarsily iﬁ a logieally organized form, “it can generally' be arggéd
that the intention is not really to present an argument, hence nothing

invalid is involvad.

Heuac concierto yanil yan u xul, ca vanac hun
0lal ton vyetel dzulob. Uamae bin vanac toon nch
katun. (Chumayel, p.22) T

However there is at last an agreement =0 that
there may be peace between us and the foreigners.
Otherwise there will be a great war.  (Chumayel,
p.84)

{(However agreement exists there is "its end
(i.e. at last), that there be one psace to us with
foreigner. 1If not, going to be to us grealt war.)

o
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Chapter VI

Experimental Results

VI.1 Description of experiments

In the summer of 1975.1 spent about two.ﬁonths-in Yﬁcatén with
two purboses. One was to obtain sonme experimental-resﬁlts about nitive
ability to ﬁse logical arguments, The other waé to aék specific
questions sbout Mayan sentences that have been used'inrpast.chapters‘of
this study. The informant’s answars to these questions have beén'
.incorporated at. the appropriate places in .those : chabters. ;'$ﬁe
. experimeﬁts,will be deseribed below. | | |

| Most of the experirental work was conceﬁﬁed ﬁith ﬁhé.ability éf
Maya spaakers to dréw conelusions to winat we would call logical
arguzents. Since the word VYability® presuppdses' some. sort .of
cbrrectness of our conclusions.to' the argument,.it_would be 'better'fé
say that. the work ﬁas concerned with the éﬁtenﬁ ta which an averagé
' Maya speaker's cbnclusion: would agres  wWith thel Qéﬁélusion?”of
traditional logic. Also in the sequel _wheﬁever I sbeak .éf
"ecorrectness™ I really mean "agreement with that conclusion which ﬁe
would call correct”. In. the experiment a number of ‘éfdinary ianguage
~arguments, simple in‘ content bub illustréting differenﬁ typeS'of

logiecal arguments, was needed. Many of these were taken from . the work
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of Hill,_who used them in testing 1ogicalrabilities of American school
children in the first three.grades of el%mehtary‘échool.
| A complete description of Hill's experiﬁent .is given in.her
thesis, listed in the bibliograﬁhy. I will confine.myself to a brief’
summary relevant to the experiment as done in Yueatan. ﬁf the_original
ITDO'problems in Hill, 28 were used in this experiment, These ware
'transléted inte Maya with nﬁ changes in logical form, and _only.minor
changes in content where ;the content of the o?iginal was not
.appropriate to 10051 life style. These problems consisted of two-or
thres sentences (premises) which, as was explained to the_subjecté,
could be thought of as a small story. Then a yes-no type qﬁestion Was
asked containing the conclusion of the argﬁment. For example,
' In the movie Mike will be either an Tndian or a soldier.

Mike will not be s soldier.

Will.he be an Indian?

Bill allowed only two answers -- ve3 and no. I allowed . for a
.third possibility, that one could not know the answér.because éf a‘lack
of information., In the Hill experiment most of tﬁe subjects were.given
the probiem orally and asked to write the answers down. We changedwthe'
} prqcedure slightly and did the whole test and answers orally, with all
of it being taped. We did this because some of the subjects were
illiterate, and those who could read and write were only able tc do so
in épanish, being afraid'to'try it in Maya. Only the assistant and one

of the subjects had any idea as to how Maya might be uritten. The
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questions were read by the azsistant, a naﬁive Maya speaker, who.also
did the translations from Spanish intg Maya. Uﬁfqrtunately with the
oral procedure it was. énly possible to test one subjecﬁ at a timé.
Consequently, the totai number of subjects was limited fo 20.

In 0'Brien & Shapiro there are several objections to the Hiil
experiment. One of these, with which I agree, is that all of the
argunents in thé test are valid, requiring only a yesénb'answer
depending on whether the conclusion is a positive or’ negéti#é
.sﬁatement. In the Yucatan experiment six problems were added.that

involved invalid arguments of common logieal fallacy types. These were
.qually identical to given valid arguments except that one éf ;he_
premisas was changed, s0 that neither the'putative conclusion hbﬁ its
negation necessarily follow from the premises. = For fexémplé;' £n
Iéddition to ths arguments of type modus ponans -; D, p->q; ?7q? == the
invslid argument -- 4, p->q, ?p? -- uas 3130 given as a problem. Fdr
this type of problem ths "one can’t know“. option is appfopriate._-ﬁ
‘complete list of all of the problems in both Maya and the Eoglish
translations will be found in thé appendix. They :are listéﬁ in the

: -7
same order as given to the subjects.

vL.2 Descrintion of subjects

As mentioned before, the total number of subjeets was 20. . 0f
these, 3 wére from the small town of Cansahcab and the remaining 17

from the nearby village of Santa Maria. These places are located aboui’
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40 miles-northeast of Merida. .Of ‘the 20 subjects, 12 were male and 8
were female. Their ages ranged from il td 75 with a median. of about
38. The education level was fairly ~low, from complete 1illiteracy to
“about a bth grade education. I believe that all of the .subjeéts spoke
Maya as a first language. Some were monolingual with only a véry
‘rudimentary knowledge of Spanish, while perhaps 4 or 5 of_ them ﬁere
about as fluent in Spanish as in Maya. In each case I inquired as tp
how ﬁuch Spanish they knew, but the answers were not very reliable as
it often turned out that they understood more Spaniéh 'thaﬁ was
originally admitted. In general, the malé subjects spoke more Spanish
than the female ones. I believe that about 6 of the subjeétS'were
essentially monolinzusl. The assistant Qas a man.from. Cansahecab, in
his &G's? who was cdmpletely hilingual, alﬁhéugh a fgw yeérs -of iiving
_in Meriga seemed to have the efféct of making it slightly easieﬁ for
him.to converse in Spanish than in Maya. |

After the initial subjects héd completed the tests, 4 pf tﬁese
'were'ésked to repeat. In this secén& rournd i also gave thé-test-té the _;
assistant, who had been given noﬁe of the anéwers. .TheSe 4 were chosen
because of high scores; a keen interest in what Qés goiﬁg on, .aﬁd a
greater degree éf articulateness than most of the other subjects. At
“this point these subjects received more.explana;ion as to 'the purﬁose
of the questions. Due to the.previous extreme  reluctance of all
~subjects to uée the "can’t _know".option, an example was gifen atrthis

boint of a problem (of exactly .the same form as one on the teét) in
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-which the premiges were inadazquate for obtaining'ﬁhe conclusion. The
reason for this phenomenon was also explaiﬁed to them_ini some-detail.
"In addition to_simply ansvering the question asrbefore; théy. were also
. asked this time to supply, whenever possible, spmg sort of“.reaéon Tor
answering as they had  done. One set of these. respoﬁses. is also
included in the appendix along with the proﬁlems; These responses Qere
given by a 20 year old woman whose score was relatiﬁeiy higﬁ,_.and wﬁo

was perhaps the most articulate of all the subjeéts.

VI.3 Results of Hill-type experiment

First the resulté of the 28 Hill pfoblems'“wiil .59 given.
According to Hill; the mean scorse among 150 first, sécQﬁd, -aﬁd thifd
graders was T8.77% correct for the whole sétrdf 10d._érQbieﬁs;:'Sincé

she givss the results for each problem it was possible td.calculafe the
mezn score among her subjects for the subset of 23 problems used.in.the
Yucatan experimeﬁt. This comes out to be 81.50%, or:'siightly highgr
_tﬁan the score as a whole. This is probadly due to the fact. that &é:
placed more emphasis on problems.using only a singié:rﬁle of.ihferenéé,
although others requiring several rules of iﬁferenée: were also
included, For the 50 first graders in ﬁill's.ekpériment  the resﬁlﬁs
were 71.18% for the 100 problems and 73.79% for the 23_ préﬁiem subseé.”
Qur scores were somewhaf lower than Hill'é fbr the.same :28 probleﬁs.

The mean score for the 20 subjects was 17.65 correct answers out of 28,

or 63,04%, The second round of four subjects plﬁs -the assistant
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produced a mean score of 22.80 out of 28, or 81.43%. This is
comparable to the Hill mean score, but eof course this éroup of 5:was
specially selected.

Sex differences were only slight with females séoring slightly
higher. Thé 12 males averaged 51.90% and the & females averaged
64.?3%. The range of scores waé much greater among male subjects, from -
a low of 11 correct answers to a high of 24, whereas. fhe'femaie.'
subjects ranged betwéen 16 and 21. Age differences were also pdt
significant. The 9 subjects over MH0 averaged .62.705, while the.11
subjects under 40 averaged 53.31%.

For this study, it is of great interest to see what the resulﬁs
are for the different types of arguments, The following  table
tabulates the résults for each of the 33 problems. The _first_column
gives the problem number. The .next column gives the symbolic _form éf
the arzumsnt involved; the actual argumenfs are foundrin the aﬁpendix.
_The twd guestion wmarks around the conclusion indicate that this:part
was given in question form. .The next column gives the "correct” answer
{i.e. according fo  our logic). The next fhree columns .give tﬁe
‘respective numbers of yes, no; and other answers; The ﬁother" answers
are generally of the "I.don't know" or “who kndws“ type. In problem fO_
the total number of answers is bnly 19 because this problem wéé
inadverténtly omittad _in the caée of one of the.subjegts. The next
cblumn gives the percentage of agreement between the subjects’ énswers

and the correct ' answers. Note that for a few of the disjunctidn_
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problems, the correct answer depends on whether one uses inclusive or
exclusive disjunction. In these caées; the exclusive disjunctibn
results are given in parantheses below the results for inclusive
disjunction. For comparison purposes the percentage of correct answers
for Hill’s subjects is giveh in the last column. -This percentage is

only approximate because she does not 1ist the results for edch

_problem,'but only gives an average for all of the problems . of ekactly

the same logical form.
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10
11

i2

13

L

15

17
18
19
20
21

22

Form

-p->-3, -P
?q?
p->-4, p
7q7?
p->q, P
797

pva, =g
7p?

p->q, 9
?p?

pvg, =p
?q7

pva, 4
?p?

pv-q, -p
297
-pv-g4, D
?q7?
-pv-~3, =D
7q7
~pV-q, g
p7
pYg->r, ~-p
?2q7
‘p'>Q; ~gq
7p7?
“?‘>”Q} q
207

D->G, ~q .
?p?

p“>Q).'p
?q?

r?

-p->-q, -g->r, -p

r?

p->-q, ~q=>-T, T

?p?

p->q, g->r, -r

?p?

pvg, p->r, -r

7q?

p->q, r->-g, r

?p?

p=>-q,. -q=>-r, p

Correct Yes Ho

no
no
yes

yes

yes
c.X.
{no)
no
no
c.k.
(yes)
no
no
yes

yes

no

no
yes.
yes
no
yes

no

o
2
12
10

il

On

10

14

11

107

20

18

14

11

U

13
1

12

13

11

12
i3
17
13

10

12

Other Corr %ill

C 100
o 90
2 60
o 50
o 0
0 30
0 0
(55)
0 70
0 65
0. 0
(22)
0 60
o 6 |
0 45
o 65
0 60
N
0 8
o 35
0 50
0 50
170
0 15

90
66

94

g4

88

-
7Y
B4

83




Form ' Correct Yes No Other Corr Hill

23 {(x)(Px->Qx), Qa c.k. 12 8 0 0 -
?Pa?

2% (x)(Px->Qx), Pa ves 6 0 70 86
2Qa? , _

25 ~(Ex)(Px&0x), Pa no 4 160 80 72
2Qa?

26 —(BEx)(Px&Qx), -Qa c.k. 9 110 0 -
?Pa? : '

27 {x)(Px->Qx}, -NRa no T 13 0 65 g1
?Pa? R

28 (£x) (Px&-Qx) . ~ no § 120 60 76

(x) {Px-~>Rx)

2{x) (Rx~->Qx)7 : ' ' _ '
29 (x)(y) (Px&Rxy->Qqy) no T 121 60 75
(v) (Sy->-Qy) :

?2(Ex)(Ey) (Px&Sy&Rxy)?

30 (x)(Px->Qxa), Pj yes 11 . 8 1 55 B .9_1
7Q3a7

31 (x)(Px->-Qx) - no 11 8 1 B0 69
{X)}(Rxa->Qx) o . .
?(Ex)(Px&Rxa)? . . .

32 (x){Px->Qx) yas 1% 3 1 80 82
(Ey) (Ry&(x) (Qx->-Lyx)) ' :
2(Ey ) (Ry&(x} (Px-><Lyx))? . S

33 {x)(Fx->Lxa)&(Ey)(Fy&-Lyb) ves 16 & 0 80 81
{x}{-Lxb->Lxc) . '
7{Ex ) {Fx&Lxa&lxc)? _

34 ={EZx¥{Fxa-Lxa), Fb yes " 5 0 T 7Y
TLba? : S

Let us now attempt to draw a few COﬁélusions from 'these data.
These will be quite tentative’ due to the small nqmbér of -$ubjects énd
the large numnber of factors that could bring ébout the vériatigﬁs.
Obviously the nature of the language-involved1 is only one of many
differences between the two groups of subjects involved.r |

FirSt, we recall that ﬁhe mearn percenﬁage of cofféet requnsas
for the 28 Hill problems was 81.50% for Hill s group and763,OM§ for the

Yucatan group. This 1is a difference of over 18%, which 'is certainly
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significant. There are a number of possible explanations‘.for this
difference. Some of these will be listed. here, although - no attembt
will be made to decide on the correct explanation. Presumébly it 'is a
combination of several fagtors. |

1. The difference in mean score may be largély due. to
linguistic differences involved. This hypothesis céuld be ftesﬁed'by
using a control group from the same area. The control-group should be
similar in educational level, with the only difference being; ;hat.they_
'should.be Spanish speaking and the test given under the séme éqnditions
‘only in Spanish. It might be difficult to find'a'good control group as
there are generally socio-sconomic differences. inherent in the class.
structure between’Haya and Spanish speakers, .

2. ‘The  differsuce may ~be due 1o “the.. differences ,in '
édministering the test. Basically there were.two differences. . One is
ﬁhét ﬁhe Yucatan group was given three options (including the “cah’t
know" option) for answering, whereas the Hill group had only_ twé.l At
first glance'this difference appears to be sgnificant.as the expéctgd
percentage of right . answers by pure gdesswork drops frqm'50% to 33%.
However, the third option was actuallyrused in only 6 responses oud of
a total of 560, FEven if all of these 5 had been correct the peréentage
~would oﬁly have increased to 5#.11%, still leaving a difference of 17%.
© The other difference.in administration was that in Yucatan esach subject
was tested individually with at least two individuals,.:the assistant

"and myself, looking on. Aithough tﬁe subjects did not generally appear
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to be noticeably nervous, the differencé between this mode. of
administering the test and the relative angnymity of writing down the
‘answers in a classroom may be quite significant.

3. There may have been a diffliculty in understanding.the
directicens. OQur group received the same type of explanation as fhe
‘Hill group. It seems that upon being told thaﬁ each problem was to De
treated as a story, they generally got the idea..'However,' Lhere wés.
"still some confusion, as can be seen in problem 3. Unfortunétely this_
problem deals with the weather, apd it was difficuit to persuade the
subjects that it was a hypothetical situation and had nobhing. ;o_do-
with their weather situation. Typical JiInitial responses to.fhis
._proplem wereg, "I don’t upderstahd anything about the'weéther" and ﬁTﬁe.
“rain comes with the east wind" (which it'génerally does in.Yucatan);-?.'

k. The difference may bé dues %o differéht. educatiénal levels,
As was mentioned earlier this group ranged in schqolf education frbm
nonz &% all to the sixth grade level. The "averageﬁ level was probably -
not too different, i.e. about second :grade, from Hill’s group.
However, it is not clear how to compare twc years of eduéation, inié.
rural Yucatan school with two years in an urbén-California schdol? 1
‘assume the formal education advantage would be on the side of the:Hili_'
group.

5. There is also a difference dus %to the fact that Hi;l's
-subjéOts were curreﬁtiy inrschool. Gf the Yuéatan subjects only:oﬁe

was currently in school. Presumably a person doing the types of tasks
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given in school ought to perform better on tests like this, even'though
the school curriéulum is not directiy' c&ncerned with: fofmal logical
reasoning. |

6. There was a considerable age difference between the two
grdups of subjects. The Hill group wers all Between six and eight
years old, while the Yucatan grouﬁ were betyeen 1% and 75. According |
to the Hill study scores increased with age (at least between 'six and
eight years). This might seem to predict higher scores for the Yucatan
group. However, the Hill study was only ﬁithin a very mnarrow age
group, and with subjiects who also’ had increased schooling along with
theif iﬁcrease in ége. Within our group, betwesn ths over U0 and undér

40 groups there was not much difference, 'scoring 62.70% and 63.31¢

. respectively. Howsver, as the cutoff age decreases, the gap widens.
The 7  subjects under 30 averaged 67.86%; thne 13 subject over 30

averaged 60.44%. If the cutoff is taken as 25 years old, then the

subjects under 25 averaged 73.21% whereas the 16 who were 25 and older
averaged only 60.49% The age groups with the lowest scores were the.
thirtiss and fifties. Obviously the nuﬁbers of subjects are tob éﬁall
to come fo any general.conolﬁsions. a -

7. The'diffefénce_in scores ‘is.probably_partly dus to a large
numnber Qf other socic-economic differences between the two groups of

sub jects,




.

VI.bh o Results for different types g£ arggments

It is of considerable interest to this study to attempt to

determine the relative success of using different types of logical

" rules., In order to do this we must examine the results for each
problem, or at least each group of. problems that use the same ruleé.
bne convenisat way to divide up the 28 Hill problems is. infq the
following groups:

A. Modus ponsns -- problems 1-3, 17, 18

B. Disjunction -- problems Y4, 6, 8, 9, 11

C. Modus tollens -- problems 13-15, 19, 20

fw)

. Mixed propositional -- problems 12, 21, -22

Ll

. Classical syllogism ~-~ problems 24, 25, 27, 28'.

+r

. Other quantifier -~ Problems 29-34

The following table shows the results for eaeh group of

problems and also the Hill results for each group. These latter are-

given so that we might have some idea as to how ™inherently difficult™.

‘each type of problem seems to be. 7

Problem group  Yucatan mean score  Hill mean score

A 74 79
B 55 86
C 56 74
D 60 - 86
E 69 81
F 64 80

‘The Yucatan group did quite well on Group A. This seems to
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- agree with the fact that modus ponens argumeﬁts occur in the Mayan.

literaturs, as was seen in the precediné cﬂaptef. They'did very pooriy

both in an absolute sense and compared with-the Hill group  bn the.
problems of Group B. This is also in agreement with previous remarks

inr this paper about the relative paucity of Vdisjunptions in Mayan
writings; Fven some of  the bettér. subjects seemed to have some

difficulty understanding ﬁhe disjunctive préﬁisés. Iﬁ particular, the

subject with the highest'score tended to ihterpreﬁ the  disjunctions as

conditionals.

In the preéeding chapter we Saw examples of modué tolleﬁs
arguments, whiqh abound in the written literatﬁre. Tae .fesults for

Group C wers somewhat mixed, however. On the one hand the group did

rather poorly, but on the other hand this was also~£he type of'prdblems

with the lowest results for the Hill gzroup. The3resu1ts for Group D
wereg rather poor compared to the Hill group.. These problems require
mixed applications of propositional rules. In general, -the quantifier

probiems seemed to offer no particular difficulties.  The differences

™

" here -in Groups E and F between the two groups of subjects were

consistent with the overall differences. Maya speakers seemed to have
no problem understanding sentences with quantifiers. For example, in
nroblem 34 the premise, "There i3 no one in our family who does not

love John! appears. On. the part of two of ths subjects there was an

immediate response of the type, "Oh, you mean everyone in our family

loves John."
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Let us turn our attention briefly to the six problems . of the
logical fallacy type. As we saw_abové,'thé 26 suhjecté made. éimost no
“use of ﬁhe Yean 't know" option in answering the questions (oniy_ 6 suen
responses out of 680, 5 of the 6 being from the same.subjéct). None of .
these 6 responses hit the mark. This is the same tendency, but fo a
greater extreme, that was reported in the 0'Brien & Sﬁgpiro article.
They report an extreme reluctance to use what théy call é "not enough_
clues" option. Their subjects, also cﬁildren of the saﬁe age groﬁp:as
in the Hill study, fell far short of .the 33% score oh thosé problemé
that they would have attained by random guessing.- Consequéntly oﬁlour
second round of testing {the assistant: and four _of the '6rigina1 20l
subjects), more emphasis was placed on this option, and éﬁ exémplé
explained to them in some detail, The freqﬁency'df .this. type df.'
response, althoggh still_low, went up to 14 out of a,ﬁotél éf_]fb'
responsss. The table below gives the six problems for which'the_ﬁéan't
know" option is appropriate and the percentage of _corfect resédns;s
among the 5 supject. The resulfs are still fairly low (234 averaée Qh..
these probléms}, but thnsre seemed to be some recpgnition onnﬁhé'ﬁéft Qf_.
some of the subjets of fhe fallacies involved. . A  perﬁeﬁseiy )
interesting fact 1s that the example explained _#o.:.theﬁ (whiqh
- apparently everyone understood) was of exactly tﬁe,samé férm aé.probiem.

~23. Ho ons answered problem 23 correctly.
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Problem Corrsct

5 20
7 40
10 40
16 20
23 0

26 20

V1.5 Truth tables

Apart from.the above experiﬁents in logical arguments, 1T also
..attempted with a few of the sﬁbjeets'to construet truth tables for
Mayan connectives. Starting out with simple atomic sentences
expressing indisputable elemeantary anatomical facts, like numbers.of
hands and fingers, I tried to obtain truth coﬁditions for compound
sentences, In the case of négation they .agreed on. the usual
'iﬁterp?atation, namely thét if p is trﬁe then -p is false and if p is
false then ~p is true. In the case of binary connectives, however, the.
results were negative. The binary conneétives _— conjuncﬁion,

disjunction, and implication -~ 211 resceived the same tables as we

)

generally reserve for conjunctions. That is, if one component of

-
compound sentence is false then the whole sentence is false. The
connecting words didn“t appear +to influence the outcome. When

presented with statements of the form p&-p, pv-p there was a consensus

that the first was false and the second true.
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VI.h Other losical inferences

Pl St

*

A few other types of 1logical argﬁments, corfesponding to
cgommonly used rules of inference, were also tried witﬁ the 20 subjects.
These were of the same type "as the Hill problems except that some had
cnly one premise, and then the guestion was asked. Some of these also
represented indirect ways of obtaining truth functional definitions of
cbnnectiveé -~ e.g. given the premise -p is it ﬁrue that if p .then q.
‘The following table gives the forms of these problems and the results
with the 20 subjects. The actual problems in Eﬁglish and Maya_ cén be )

found in the appeﬁdix.

© Problem Form . Correct yes no other Percent
101 -p ves 8 11 1 B0
?p->q7 ' L
102 p&q yes 13 7T 0 65
. 207 _ :
103 pva c.k. w6 4) 0
?p?
104 g yes ™5 1 70
_ ?p->q? o
105 D e k. 1k 6 .. 0 0
' 2p&q? o :
106 (x) {(Px->0x) ves 15 5§ 0o 75
2(Ex) (Px&Qx)7? i
107 (Ex) (Px&Qx) c.k. i 1 1 5
?2({x) (Px->Qx)? -
108 —{x) (Px->Qx) ves % % 0 80 o

| - P{BEx} (Px&-Qx)7?
Hote: In problems 106 and 108 it is assumed that (Ex)Px.
In the case of problems 101 and 108 I doubt that the subjects
really understood the problems. For problems 102 and - 103 it is
interesting that a slightly higher percentage inferred p from pvg than

inferred p from p&g. In problems 106 and 107 the paradoxical result



‘that more people inferred "all™ frém "some" than the opbosite direction
is probably'better explained by sociology ‘than_byrlogic. | In problem
106 the.premise is "All of Jechn's friends.are rich", while in problemr
107 the prémise is "Some of Jde's friends are'pOOr". In geﬁeral thé'
subjects seemed to have difficulties understanding what was expected of

them in this last group of problems.

VI.7 General conclusions from the experiment

It seems  that the results. of  the -eXperiment are. ﬁot
sufficiently definite to profide strong evidence for, any genergl
conelusicns. On the ona2 hénd, the'average scora Was coﬁsidetably'lower.
than that of the childrén 'used in the #Hill experimént. _This.“might be
interpreted és providing very weax evidence for a logiéal reiativity
hypothesis; However, there are mény' éther factors apért -from_
linguistic differences thalt could have influenced these average scofes. 
__Some of these were already discuésed above.

Another w#y of interpreting the resuits wald be'ﬁo decide.thét
' the average scores are really irrelevant for the issues Hat ﬁand;
~Perhaps what should .really interest us is not thé averdage Score,!;ut
the best scores. Ideally one might argue that 'if_séxne'bf the subjects
scored very highly, then.this would indicatg that thé_ same argﬁﬁents
which are valid in Europ=an languages are also valld in Mafa., The.fact.-
that the Yaverage" HMMaya sbeaker cannot“understéhd the angmeﬁts “is no.

‘reason to suppose them not valid in that language. This is certainly
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~true in European tradition. Logical systems have not _usually been
" constructed by asking the wman in the st%eef whether certain arsguments
are valid.

Looking at the problem from this point of view, let us examine
the higher scores on the 23 Hill problems. Two of the subjects scqred
25 6ut of'28 and one scored 2% out of 28. One of those scoring 25 waé
the assistant, who had gone througnh the test 20 times before taking it.
Although he was not given the answers bgfore taking the test he:
.probably guessed some of them from watching my reactions with previous
éubjects, $0 1t is not really fair to inelude his score. Of the othér
two top scorers one was apparently complétely bilingual and the_bthér
was reascnably fluent in Spanish (zlthough not nearly as much 'és_in
Mayg). It might be argued that knowledge of Spénish was an.influengel
in.their ability to answer. The two subjects séoring 22 and 21'_had a:
fair ‘imowledze of Spanish but. spoke 1t somewhaﬁ hesiténtly. So@e
monolinzuals scored 19 and 20.
| For the case of problems expressing valid arguments these
results shbw considerable agréemenf with what we take to be Ehe corréct .
conclusions. Many of the comﬁents of the higher scoring subjects =1so
indicated that. they basically understood the pfoblems and made éhg;r
inferences iﬁ thé same way as Buropean language speakers would. Some
exceptions to this have already been pointed out. In génerél, the very.
highest scores were obtained by people who also had' é .fairly go5d'

knowledge of 3panish. This might be because of a 3panish influence in
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their interpretations of the problems, which would tend ¢to invalidate

~our conclusions here. On the other HRand, it might also be because

there 1s probablv a tendency 1in Yucatan for the more intelligent Maya

speakers to learn Spahish.
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Chapter VII

Conclusions

Vii.a Partial Aanswers to initial guestions

This chapter will list a few conclusions that have been reéched
. during the course of this study. A good place to start is with the
questions that were posed at the beginning. Thése are found on pages
2-3 of the present work. Let us see to what extent these have been
answered. The first question can be interpreted in two ﬁays. If we
want to ¥now whether Maya has terms meaning "logical", "truth", and
"inference", then the question has not been‘éhs#ered. As we saw in
Chapter 3, there are definitely terms for "truth" which include -
abstract truths. I have not really seen any terms that could be
naturzily Eranslated as ”logical“ or "inferenge", but siﬁce SpaniSh
priests were able to formulate most of the Christian metaphysics in
Maya we could probably come up with some phrases tﬁat would express the
idea. If, on the other hand; we meraly want to know whebher what?we
would call %logical truths" and "logical. inferences™ exist. in Maya,.
fhen the answer is afflrmative._ Inferences are egsilf found and seen
to be recognizable as such by native speakers. Logical ;ruths.ére
génerally more artificial. The only one that was understood and
assented to was.'pv—p. This seems to be a general feature of logical

truths, however, and not peculiar to speakers of this language,
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The second question is primarily one of whether adéquate
terminology exists in Maya. Chapter 3 sﬁéﬁs thatrthis terminology does
exist for most of the usual first-order logic #ith-equality ;- with_two
possible exceptions. No terminclogzy naturélly corresponds to
blconditionals, and sentential disjunections are nof often found.  The
latter, i.e. senfential disjunctions, seem to cause some confusions
with conditionals. Theoretically in standara logic both of fhese,can
be eliminated, i.e. all logical truths and valid inferences can be
derived without using these connectives. This answer 1is nob completely
satisfactory since both of tﬁese play significant_intuitive roles in
the development of logic. In the case of biconditionals the absence is
not signifieént, as we can easily formulate p<->q as (p-)q)r& {q->Dp) iﬁ
Maya.' The problem with disjunctions seems to be_not that- they cannot
be formulated, but that the formulations .cause :sbme"COnfusidn in
practice. If we extend ouf basic problem to incluﬁe modal and other
logics built.upon first-order logié, then the“aﬁswer still éeems to be
~affirmative. These logics. have not been discussed in ?his work, but
the ﬁecessary terminclogy seems to be adeduate-in.Maya. . For example,
if wé consider basic modalJ and epistemic logic then. we _havé*the.
following terms in Maya: |

necessary -- kabet

possible -~ uchac
khow -- phel
believe -~ pgcan
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These terms seem tb adequately expréss .the.ideas that their. .
English counterparts express. They u;ually immediately precedé thei
clause that they'qualify. In summary, I believe fhat the answer to the
second Question is "yes",. |

Of course it is one thing to be able to express"all-logicél:
truths and inferences and another to agree that.they are _realiy #alid
in some sense. I am not sure what the answer to the third IQUestién is
(if we mean "really convince' rather than merely ?elicitzassent?)_.'Tﬁe'
resulté of Chapter 6, which deals with this problem to some exﬁenf;
were somewhal mixed. In order _to see yhether a Maya speaker could.be
convinced, one would have to find =a Suffiéient1y  infelligeht'
monclingual who would nﬁt be convinced merélyj by éﬁthorify;.ifhé .
qifficait part of this procsss 1s to find one who is not convinced by
autnorizy. In this paper, there is only fairly'ﬁeak evidence 'théﬁjin
gensrzl, Maya speakers seem Lo recognize the validityrof.moét :of:our
.iogically valid inferences. Chapter 5 also provides.some éﬁidenceﬂthét.
many of our infefences are implicitly used in native £éxts1 _- |

The fourth and fifth qﬁestions have not .fealiyx been
investigated. I have found at least one.clear case of a use 6f.whé:.ﬁé
would call an invalid inference in the nstive literéture; bﬁt ﬁhefe is
no particular reason to believe that it would be se?iouslj ﬁproposed és
valid reasoning in Maya. Experimental work élso produﬁéd- sémé 

unorthodox truth fuanctional definitions, but there is good reason to

believe that this was due to a misunderstanding of the problem posed..
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These - same sorts of provlems occur fregquently in English, but the
'parﬁies concerned can usually be made &b sée the érror of their ways.
I  am not at alir sure how one would methbdically look fof serious
inferences other . than those that Qe usually take to bé valid. This.
" point gill be brought up again later in this chapter.

I believe that the sixth gquestion - can. be answered
affirmatively. Chapter 4 showys that at least for the case of the usual
predicate and sentential logies, our symbolic notation islat least as.
natural and piausible for Maya as it 1is for English. In.somé case it,
was shown to correpond.more naturally to Maya. This statement can also
be extended to modal logile. There is a sense in whiéh both Russell
{quoted on . page 5) and -von Bertalanffy (quoted. on page .H) overstate
their ozases, although botia fofmulate théir hypoﬁheées_ cautiousl?._ The "
subjebt-predicate logic céuld very'well ﬁave been inventedrby a”Maya
spezker, at least the formal part of it.- Tt -might' be that the
associated metaphysic is peculiar to speakers.' of Indo;European
langgages as Hussell suggests; I have not seen a éonvincing_argument és
to whéther subjects and .predicates in Maya perform the same functions
"as they dé in English; for example. Probably they do not fiﬁ ald of
| our criteriz (whatever those may be) for being called such. However, I
believe that this is not really relevant to questions of construeting
symbdlic languages. As has already been mehtioned_ in Chapter R.oﬁe
might not wish to call the rele#ant parts of a Maya' sentenee““subject".

and "predicate™, but formally speaking they can be construed as such.
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At least in this sense, Indquuroﬁean languages are not &as exceptional
as Russell and von Bertalanffy (as well' aé many others) have thought.
them toc be, nor are the symbolic 1anguéges that we ha?e cons;ructed as.
Vprovincial as they have often been presented. The logic of relations
‘also seems to have a natural formulation in Maya; the sofgalled'
transitivizing suffixes make good relation markers. In general the
-symbolic languzges that have been constructed abstréet'away many of pﬁé
idiosynerasies ¢f - Buropean languages.' For this reason we .have beén'
able to fit thenm réasonably well to ﬁaya. I am not claiming__thét this.
can be done with evéry natural 1anguage; But the fact that Mayé, with_.
a greatly different grammatical structure and an independent historical.
development corresponds falrly well to our usual symbollism ﬁakes'this_
‘symbclism seem a great dea} less regional.

In 2 sense this leads us into a possible answer Lo the seveﬁﬁh
guastion. A Maya logician might very well haverinvented a system'qf
symbciic notatlon ﬁuch like ours. There would probably bGISOme{;,
differences, e.g. instead of a sign for disjunction as is the caée in
our ﬁoét commonly used symbelic languages there might be aISSign féf:,-
_joint denial. Of course the development of the alphabet has géeatly
_'influenced the development of our symbolic languages.- This .gouid méan-
that the Maya logician’s symbols would be completely differeht, buf in_
a fo}mal sense the systems might be isomorphie or at least homomorphic.
Thére-seems to be nothing in the Maya languaga that.would. make'this'

possibility implausible. The big probdblem here is the following: If a
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' Mayé speaker were +to characterize a set  of 1551031 -truths or
inferences, sﬁbject to the same coﬁﬁitions és oﬁr .logié {truth
preserfing donditions}, would the usual = features of logic {i.e._ our
set of logical constants, predicates, varlables, etc.) seern relevant to
‘him? I think that there is no real linguistic.restriction that wbuid
_ pre#ent this possibility, but it is not really clear as.-to whether he
- would be .naturally compelied to come ‘up with thel_same Pelévaﬁt
éoncepts. For this seventh question I believe that I have-‘shcwn that
it would not be uﬁreasonable for 2 Maya logician to have bﬁilt up
similar systems of symbdolic logic; I have not given ény'reasons why he

should do so.

The eighth and ninth.questions Wére _partially: answered in
Chapters 5 and 6. There has been no systematic éttempt-to' 1ist_tﬁe'“
'tjpes_of inference as the Ianalysis of arguments Found in- texts dépehd
on our {shaky) assumptions as to #hai ié involved in these arguments,
and the results of the experimenﬁrweré not 3ufficient1y convincing._ It
appears that the common inferences involving'ﬁegatioﬁ, implicétion anﬂ

gquantifiers are generally considered valid in Méya.

VIii.z Comparisons with Chinese logic

At this point I would like to discuss a few connections between
the present study and some of the work that has been done on Chinese
logie. It is a popular belief tnat logiec in ancient China was a

seriously neglected field of study. A common explanation of this .
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" phenomenon is that this is due largely to the structure of the Chinese
language itself (especially ancient Chineée). I believe it 1is true
that Chinese logical theory never desveloped even to anywhere near the
ievel of Aristotle’s writings on 1logic. However, there are numerous
examples of complicated, logically correct arguments in Chinese
- philosophy and other'writings. It appears that these have not always
been recognized as such for at least two reasons. One reasoa is that
many Sinologists have only had a minimum of training in classical logic
and no training at all in modern symbolic logic. Consequently,  if an
argument does not fit the form of one of the classical syllogisms, it
has often not been recognized as a logical argument. Apparently not
‘very many Chinese arguments do fif into these forms. - Chmielewski (I,
p.15) says,
Contrary to Kou Pao-koh and J. Needham, I do

not know of any clear example of syllogistic

reasoning in . ancient Chinese texts. Moreover,

-Xung-sun Lung’s theory of classes and the form of .

nis reasonings as well are by no means typical of

early Chinese philosophy; they appear to  have been

characteristic of the group of ‘dialectiecians’ in’

wnich Kung-sun Lung was a prominent {igure, if not

characteristic of this particular thinker alone.

As will be seen later on, much more common and -

typical methods ol reasoning actuzlly to be found

in ancient Chinese texts are those wnich can be

best interpreted in terms of the calculus of

propositions and the caleculus of functions.
Another reason is that epistemological mistakes are aften confused with

logical mistakes. The fact that a conclusion is either wrong or highly

suspicious in a Chinese philosophical argument is often attributed to
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the dinvalidity of the argument itself, whereas more generally.the
miétake is actually in supposing ths premiées to be true.

Thefe are'many interesting similaritieé between the_éonclusioﬁs
that Chmielewski has reached about logical reasoning in Chinese and thé
conélusions to which I have come in this study aﬁout logical reasoﬁiﬁg
in Maya. This does not mean that reasoning in the Maya texts to which
I have had accéss approached anyWhere'near the level of sophistieatidn

of the arguments in ancient Chinese texts. This is understandable,

since in the Chinese literature there are many texts intended to be

philosopnical, whereas the few Maya texts that we have at present

generally deal with other toplics and only contain some philosophical
passages as by-products.

An example of the similarity of Chmielewsiki’ s conclusions to my

-own is the abovs quotatidn. The .part abouﬁ abéenoe of strict classical

sylicgisms and suitability of propositicnal and functional calcull is
in ganeral agreement whith what I have found in Mava.  However, native

Maya speakers did perform  reasonably well on the classical syllopgisms

included in the experiment of Chapter 6. Another similarity between

Chmielewski’'s conclusions and the ones of this work is apparent £from

the folleowing quotation (II, p.103).

As we have sSeen, early Chinese possessed a
considerable number of linguistic means...to
express and emphasize the c¢onditional sequence
largely corresponding to what is - implication in
logic and what, by the way, is the most fundamental
-logical operation, Thus, we are not surprised that
it is precisely the implication -- together with a
few simple and self-evident logical laws concerning
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it -- which 1s so largely exploited in Chinase ‘ : . i
propositional logie, namely in the form of the so- ‘ : |
called chain-reasconing. On 'the other hand, the |
‘lack of a specific word for “and” in Chiness could
not be a serious obstacle to tite extensive wuse of
the operation now known as logical product
(actually invoved in the chain-reasoning)} since,
first, the operation was regularly expressed by
mere juxtaposition (which latter, consequently, was
felt as a speciflic means to thls purpose), seeond,
the operation itself is so elementary that
practically any form of reasoning (and of thinking
in general) would be impossible without it., But
not so with some less elementary and 1less self-
evident logical operations for which Chinese had no
common and adquate grammatical word (directly
correspending to the appropriate logical functor).

Now, the student interested in' the logical
~analysis of early Chinese texts 1is struck by the
fact that the logical sum or alternative ("pvgn®,
that is to say "p or g") plays so insignificant a
role -~ if any -- 1in Chinese reasounlng; at any
rate, it does not belong to the stock of operations
constituting early Chinese propositional logic.
Consgquently, we can take it for granted that tha
very operation itself escaped the Chinese thinkers.

]
o
} &
i
it

zrees to z great extent with many of the statements méde-:in this
work about propositional connectives in Maya. | |

| The general conclusions of Chépter 5 about the degree‘Qf
corraspondence between many. aspects of the struciure of Héya and the

o . Co L

structure of fhe common symbolic languages are also in_the same vein
{althouzh somawhat‘more cautious) as some of Chmielewski{s regarks
about Chinese, For example, (IV, p.103)

Such characteristic features of early Chinese
as monosyllabism of lexical units, lack of
inflections and lack of clearly delimitated

grammatical word-classes {especially the lack of a
clear morphological distinetion between nominal and
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verbal forms) could hardly have any negative
bearing on Chinese implicit logic; in fact, they
are beneficial rather than detrimental to this
logie, since they make the Chinese language more
similar to the symbolic language of modern logic -
than any tongue of the Indo-European type can claim
-to be. This latter point seems to be of special
importance in connection with the ({implicit) logic
of functions, =~ and it is precisely this topic
vhich is to be dealt with presently.

Cnmielewski then goes on in the next several pages té argue for thesé
~conclusions. I find his arguménts plausible and provocative, but not

totally convincing. As they are oniy partly relevant to Maya they will
not be examined here.- The aspects of Maya whicﬁ_I have found to

éorreSpond very c¢losely to symbolic languages have been discussed in

both Chapters 3 and 4 above.

¥II.3 Conclusions about Whorf hypothesis

Feeping in mwmind the four levels of Ithe .Whorf-hypothesis_
descfibed on pages 7T-10 above, let us now see what_sdrtsr of evidence
the opresent study has providéd relevant.to .this .hypbthesié, - With
respects to levels 1 and 2, ‘which desl with vécabglary, psrhaﬁsyfhe.
only noﬁeworthy differeﬁces betwean Englisﬁ 'a#d ﬁéya are that
disjunections occur only rarely and that the lack of a copula might make
set theoretic types of statements very awkward to formulate.
. Juxtaposition seems to do tne job, but perhaps it does 'not'cleably
-distinguish between the membersihip and subsét Eelationé. Thers sesms -

to be some confirmation for Level 2 in the fact that we saw in Chapter
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6 that apparently Maya speakers do have difficulties iIn reaching
eorrect™ conclusions in {(to us} relatively simple arguments involving
disjunctions. The effect of linguistic structure on actual reasoning

has not been really tested here. What has been shown is that the

~ relevant aspects of Maya grammatical structure are reasonably close to

the symbqlic forms of logical representations. of sentences {and not
that different from English). There seems to be no reason why the

differences in Maya grammatical structure should affect 'logical'

 reasoning. One point worth mentioning here howsver, is that syllogisms

do not seem to occur in Maya texts (at ieast not in a tranSpareﬁt
Form). This may be due to the fact that the lack of a copula prevents
theserargumeﬁts from arising as naturally as they seeé ﬁp _ih'Eupopean.
languages. |

Thus on certaln peints there seems to be a small amount of

evidance in favor of the Whorf hypothesis. However, if the hypothesis’

is to be taken very literally such that every difference involving

logicenl constants -should correspond to  some differepcé in logiecal -
reasoning, then the evidence is largely negative in this stuﬁy;- I
would like to suggest However, that on the wvhole, there seems« to be

relatively 1little divergence on significant points between Maya and

English in matters relevant to logic. Both of them have enough

flexibility so that only some minor transformations are necessary to

have corresponding sentences be in the same logical form. Tne really

significant conclusion is that although there are generally many
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differences between the languages, these differences are not ones thét
would seriously affect logic. The situétioﬁ seens to be (at _least_for.
this language) not that the implications of the Whorf hypothesis for
logic are true or false, but that this hypothesis has turnsed oul to be

not really relevant here.

VII.A Conclusions about.conventionélism

If we assume that the conclusions about logic in Maya that have
been reached in this study are correct, then they would tend to refute
the conventionalist view. If, as the conventialists bélieve,' logieal
" truths are only convincing bécause of the conventions of language, then
presunably languages developing independently would .generépe differéﬁt
types of logical truths, However, the evidence here seems to indicate
that thsre is no reason to think that our 1ogicél truths do not caéry
over into Maya, =~ AL least the similarity seems to be too -great in
general to be merely due to coinecidence. Even though thére ﬁay be a
- few logical differences bebtween Maya. and European 1anguéges, the
iﬁportant pdint .is that Maya has an adequate set of conneetiveéwénd
quantifiers for expressing all logical truths._ The ,examplgs :of
implicit logic we have seen together with the experimental.evidence
indicate that a (formally) complete system of logic' incorporating only
axioms and rules accepted by Maya speakers could probably be
constructed in HMaya. Admitfedly the ﬁresant 'study has not been
systematic enough to actually prove this point, but I beliieve thatiit

has been made extremely plausible.
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ViI.5 Criticisms and suggestions for further research

*

Probably one of ths chief limitations of this study has been

that the choice of terms to be examined was already predeternined by

the traditions of European logic. Rather than build up a system of
logie from Yingide® the Maya language, I have already assumed that I
knew which portions of the language would turn out to be relevant and

then showed to what exient these portions could be handled like similar

~items in English. As I pointed out in Chapter 1, this sort of approach

is not necessarily meant to be the end of research, but merely a

beginning. It has often beeﬁ pointed out by Tarski and others that in

‘a sense our logic largely depends on the -type of terms that afe.

initially deemed to be relevant. 'Unfortunately this pfoblem has'n§t

' J_been dealt with, to my knowledge, in a very systematic way. However,

much of the work of modern 1logic might be viewed Vas an attehpt £0 
expand ow logically relevant vocabulary. It is concsivable  thé£ an'
"internal® constructlon of logic in a language like Maya could.ﬁave
interesting implications for logic in_general.: Perhaps nothiﬁg wouid -
be developed that couldn’t have béen developed in Eurcpean lahgques;r
but certain things might be more naturally suggested; An 'exampie éf
the type of thing I have in mind is the following, which is ‘not‘put
forth for reasons of great logical importance, 'but merely és ah_
illustration. |

Consider the Maya particle ua, which has appeared often during

“the course of this study. I assume that it 1s no accident that the.



same particle is wused in the followiﬁg ways (Martinez Hernandez,
p.883). T o

1. At the.beginning {or occésipnally in ﬁhe middle) of a
sentence it is the conditional "if", (See Chapter 3.)

2. In the middle of a sentence (often appearing for the second
time) it often ﬁeans "ort, {See Chapter 3.) |

3. Prefixed to an interrogative particle it makes that'particie

indefinite.

Ma ip uochel uamac eghhai in nok.

I don’t know who took my clothes.

‘4, Postfixed to the topic of the sentence it makes that

‘sentence interrogative (usually of the type requiring a. yes-no answer).

'Many sxamples of this usage are found in the appendix.

5. Postfixed to the ‘topiec of an answer %o a gquestion it

exor

b

s3a3 uncertainty.

- Taba u benel Pedro? Taba ua.

‘Where is Pedro geing? I don”t know where.

6. Ua often expresses uncertainty in other types of sentences.

Ma uchac in ximbal, bal ua yan ten. ~

I can’t walk, I don’t know what thing I have.
7. Ua sometimes means "to lie".

Ua u gah Juan. -- Juan often lies,

Essentiaily all of the uses of na have something in common,

namely there is some sort of doubf or uncertainty expressed 'or_implied
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in all of them. 1In conditionals of the type "if p then q" 'we often
imply that we don't know whether p is. true, but -if it is then g is
true. In disjunctions we generally imply that we don’t know :which of
the disjuncts.is true. 1In the case of a lie, it is often dubious what
the truth really is. For the cases 3-6 it is obvious how uncertainty
is expresssd by ua.

The point of the example 1is that Maya has a .single particlé
that brings together 3ll sorts of sentences in.which .uncertainty is
expressed. This naturally seems to suggest a logic of dubitatives,'
which i1s not so naturally suggested in English. I am uncertain whethér
such a logic would be fruitful or not {(ma in uchel wua...). Another
sexample along  the samne lines could involve_the- existeﬁtiéi.pafticle

van, which zlso has a number of different but related uses (see Chapter

4 systematic study of examples of this type in different
languzges c¢culd eventually have implicatlons of some interest for the R
study of logical rgasoning. I believe that .collaﬁoration betweén
1ogicians and anthropological linguists.-would probably furh 'but td
.5ring up some interesting broblems and perhaps offer a few solutidﬁ% to

present probiems in the foundations of logic.
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Appendix I

¥

This.appendix lists-the actual problems giﬁen in - the Yuecatan
experiment described in Chapter 6. In the - first 38 problems the
problem is stated first din Maya, followed by the résponée‘ of Maria

"Pzulina  Tun. Then the English- translations of the problem and the
.response are given. In problems 101;108 only the Maya and Eﬁgiiéh
" versions of the problems are given. |
1._ Ua Jorge minan 7 habtie matun yet ﬁabil Juani. Jorgefminaﬁ
7 habti. ?Yet habil uatun beyo? |
Ans: Ma yet habili tumen ma u mismo kin ca anhi.
1. If Jorgze is not 7 years old then he is not the same ége as
Juan. Jorge is not 7 years old. 7Are they the same age? - |

Ans: They are not the same age because they were not born at

2. la Joée cu bin tg alcabo-Juane: ma puﬁ_ganar. José yan-u
.bin te aleabo. ?Y¥an uatun u ganar Juan? o

Ans: Ma, matun ganarnac tumen ma bin letioﬁi.

2. _If Jose entérs the race Juan will not win, Jqse is going
to enter the race; ?Will Juan win?

Ans: Nq, he will not win because'they are not gging;

3. Ua lé ik cu hopsic chikino he u tale yun cﬁaco._ Le iko £un’

hopsic te.chikino. ?Nu ca ua tzal le chaco?

Ans: Uatun hu tale, uatun ma, ua cu sut yikalé min hel u tale..
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3. If the wind blows from the west 1t will rain. The wind
bloﬁs from the west. ?Will the rain coﬁe?—

Ans: It might come or it might not. If the wind blows #ery'
hard then I bslieve it will come.

4, Te chan cineo Minguele he u ua betic u nochil le indiobo ua
u nochil le soldadobo. Minguele matun v bet u nochll le soldadobo;-1?U
nochil uatune indicbo?

Ans: Min yan u mentlico un noehile de indioﬁé,_tuﬁeh ma tu betah
le soldadobo.

4., In the movie Miguel will be either an Indian chief or a
soldier chief. ﬁiguel will not be a spldier c¢hief. ?Will he .be énr
Indian chief?

Ans: I believe he is an Indian chiéf, because he was not a

5. Ua le ik cu hopsic chikino he u tale yun chaco. Nu ca tale
.chaco. 7Le iko chikin ua u tal?

Ans: Yan u tale chaco, pero ma cohelil macalmag cun :taci vatun
te lakino uatun te chikino cun taco. .

5. 'If the wind comes from the west then the rain will come.
The rain comes.,  7?Does the wind come fromrthe west? |

Ans: The rain has to come, but no one knows wnether ﬁhe wind
comes from the east or from the west. |

6. U tata Pabloe tu dza diezti ua Veinte.__U_tata_Pabloé ma tu
~dza hunppel diezt 1., 2Tu dza ua hunppel veinte $i7?

Ans: Ha tu dza diezti, tumen yan ca tu dza hunppel veinte ti.
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6. Pablo’s father gives him either a dime or a guarter.
Pablo’s father does not gilve him a dime. 'éboes he give him a QUarter?
Ans: Hé does nol give him a dime.becausé he must‘éive Vhim a
‘quarter.
7. U tata Pabloe tu dza dlezti ua veinte. U tata Pabloe_tu
dza veinte ti. ?Tu‘dza ua .diez £17?
Ans: Ma,.ma tu dza ti tumen mix diez mix veinte tu dza ti.
7. Pablo’s father gives him either a dime or a quartef.
- Pablo’s father gives him a quarter.. ?Does he give him a dime?
Ans: No he does not give .it to him, because he Vgives him
neither a quarter nor a dime.
8. Ua Gabriel tian kiuice ua minan yetel Jaime;. Gabriele
minaﬁ kinic., 7?Tian uatun yetel Jaime?.
| Ans: Ma, minan Lumen minan Jaime te kiuiéo..
8. Either Gabriel is in the park or he is not with Jaime.
Gabrisl is not in the park. ?Is.he with Jaime?
Ans: Ho he is not, heéause Jalme is not in the park.
9. Ua minan huntul in eie ua minan huntul -in zucuun., Yéntén
huantul in cic., ?Yan va huntul in zucuun? ~
Ans: Ma, minan fumen si minan mixhuntul in lakob.
‘9. Either I don’t have a sister or I don’t have 2 brother. I
have a sister- .?Do I have a brother?
Ans: No I have not, bééause there is not-even éne.in my family.
10, Uz minan hunﬁul in. cic ua.minan huntul in zucuun. Minzn

huntul in cic. ?Yan ua huntul in zucuun?



Ans: Ma, mixhuntul vani tumen minan in éic,'minan in zZucuun,

10. Either T don’t have a sister or I don’t have a brother. I
don’t havera sister. ?Do I have a brother? |

Ans: Ho, I have not even one, hecause I have no sister, I have
no brother.

11. Ua Petra ma ustich u chac nolco ua ma ustich u kankan noko.
Petrae ustich le kankan noko. ?Ustich uvatun le chac_hoko?'

. Ans: Ma, ma ustich u chac noko, mas usfich-u_kankén noko.

11. Either.?etra doesn’t like red clothes or she doesn’t iike
yellow clothes. Petra likes yellow clothes. ?Dées éhé like red
clothes? | o

Ans: ¥o, she doesn’t like red clothes, she likes yellow ciothes
more.

12 Uatun las ocho ua 1as dieze le campanao hu paye. Le
campzanad ma tu pay beora. TYhas diez ua beora?

Ans: Ma, ma las diezi., Ua las dieze he Q paye.:

12, If it is either B8:00 or 10:00 the bell will rinz. The

‘bell does not ring now. <?Is it 10:00 now? |
fns: No, it is not 10:00. If it were . 10:00 the bell wiild -
ring. | |

i3. Ua le exc ma yaxe in uex. Le exo ma intiali. ?Yax ua le
exo? .

Ans: Ma, ma yaxi tumen ma intiali;

13. If the pants are not green then they are my pants; The

pants are not mine. 7TAre the pants green?
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Ans: No, théy are not green because they are not mine;

1%, Ua ma marzoe wa u kin u kaba Juanai. U kin u kaba Juana.
?Marzo uafun?

Ans: Ma, ma marzoil tumen _ma_leﬁi n mes cu man u kin u kaba

letio.

14, If it is not March then it is not Juzna’s birthday. It is

Juana’s birthday. ?Is it Maren?

Ans: No, it is not March because it is not the month in.which
Juana’s birthday falls. |

i5. Ua in uala peke box. Le peko ﬁa poxi. ?Lela in wuala pek

ua?

- Ans: Ma, ma in uala peki, ua boxe si in uala pek, pero le hela

como ma boxi bikx tun cin in walic wa in uala pek.

15. If that is mny dog then it is black. =~ That dog is not
" black. 7Is it my dog?

Ans: No, it is not my dog, if it were black then it would be my

dog, but since it is not black how will I say whether it is my dog.

16. Ua in uala peke box. Lela ma in uala peki. 2Box uatune

-~ -

peko?
Ans: Ba, ma boxi tumen lela ma in uala peki.
16. If that is my dog then it is black. That is not my dog.
?%s the dog black? | '
Ans: No, it is not black because it is nét ny dog.

17. Ua David tu hunale matun man chumuce beo. Ua David matun
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man chumuce beo matun u yil Juanal. Davide tu hunal. '?Davide cilip
vatun Juana? | |

Ans: Ma, ma tun yil Juana tumen ﬁatun man te mlsmo bea.

17. If David is alone then he does not cross the road. VIf
David does not cross the rocad then he does not see Juana; David is
alone. 7?Does David see Juana?

Ans: ﬁo,.he'does not see Juana because they do not bass on thé
same_road.

16. Ua ma 1las cincoe Juane minan tu tana. Ua Juaﬂ minén ﬁu
tanae minan xan yala peki. Ma u dza las cincoi. . ?Bin ﬁa yala.pek
Juan? | |

ins: Mé, minan leti hasta u tale Juane cu fal yaiarpek kan.

18. I it is not 5:00 Juan is not at home. If Juan is not at

home then his dog is not there either. It is not 5:00. ?TIs the dog '

Ans: No, he is not, until Juan cémes his_dbg COmes also;_

19. Uz le xchupzal ninan u tzoizsl u hol boxé ma in  ciel. :ﬁé
‘le xchupal ma in cleo ma u ele xan Juani. Le gchupalo u. cie Jﬁan:
-2?Yan uvatun u tzotzel u hol box? _ : o : *'

Ans: Yan, tumen u cie Juan.

19. If the girl does not have black hair then she is not my
sister. If the girl is not my sister then she is not Juan’s sister
either. The girl is Juan’s sister. ?Does she have black hair?

Ans: Yes, because she is Juan’s sister.
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20. Ua iunese Margaritae bihan-xoc. Ua Margarita bihan xoce
Panchoe bihan xoc xan. Panchoe ma bihan'xoéi. ?Lunes ua behelae?

Ans: Ma, ma luhesi tumen ua lunese behelac bihan xoce.

20. 1f it is Honday then Margarita went to school. If
Margarita went to school then Pancho also wgnt to schobl. Pancho did
not go'to school. ?is today Ménday?

Ans: No, it is not Monday, because if_it_weré.Monday thef would
ﬁave gone t0 school.

21. Jose vatun u mas canlil wuz Juan u:mas canlil. Ua .Jose u
mas canlile mas canal ti Jaime. Jose ma mas canal ti Jaime.. ?Juan :
uatun u mas canlil?

éns: Leti, Juan mas canlil, tumen Jaime letl mas cablil.

21.  FEither Jose is tha. tallest or Juan - is the tallest. If
‘Jozse is the tallest then he 1is taller than Jaiﬁe._:Jose is not taller
than Jzime. . 7Is Juan tihe tallest? | |

Ans: Yes, Juan 1is the tallest, because Jaime is shorter than
he. |

22. Ua le miz zaco a uala miz. Ua le ﬁiz yab.u izotzelo .ma a
ualé mizi. Le mizo hach yab ﬁ tzotzel. ?Letie ua miz zaco? .

Ans: Ma, wma letie zaco, tumen ua 1etie zaco .1eti ma yab u
tzotzeli, en cambio le hela hach yab u tzobtzel.

22. If the cat is white it is your cat. If the cat is furry
it_is not your'cat. The éat is very Turry. ?Is the cat white?

An#: No, it is not white,.hecause_.if it were wnite ‘then it

would not be furry, howsver it is very furry.
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23. Tulacle libroso xoco de historiao la tiancb te mesao. Le.
chac libro tian te mesao. ?Letie ua chac libro de nistoriao?

Ans: Letie chace libro yan te mesa, porqde ua ma letie chac
libro minan te mesao. |

23. All of the histery books are on the table. The read 5ook
is on the table. YIs the red book a history bbok? -

Ans: Yes, the red book is on the table, because if it ‘ere not
a red book then it would not be on the tablie.

24. Tulacle libroso xoco de historiao la tianob te mesac. Le
chac libro de historiao. ?Tian ua chac libro te mesao?

Ans: Tiani tumen el libro es de historia, tian te mesa ¥y tian
xani chac libro de historiao. o

24, ALl the history books are on the table. The red book is a
histafy bock. ?Is the red book.cn the tabie?

Ans: It is, because it is a history book, it.is on . the tabie
and the red book is also a history book.

25. Mixhuntul u cicob Jose yanob uaye behelae, Mariae u cic
Jose. ?Uay ua yan Mariae? |

Ans: Ma, minan uaye pero u cic le hele. : ' : . hid

25. Hone of Jose’s sisters is here today. Maria is Jose’s
sister. 7Is Maria here?

Ans: Ho, shes is not here but she is his sister.

26. Mixhuntul u cicob Jose yanob uaye behelae. Fistelae minén
uay behelae. ?Lé Estelao u cic ua Jose?

Ans: Leti u cic perc chen bale minan leti uaye.
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26. Nome of Jose's sisters is her? today. Estela is nobt here
today. ?Is Estela Josefs sister? : |

Ans: She is his sister, but only thing is shé is not here,

27. Tulacle mehen pélalob yanoh tanao la yan 7 anos tiob.
Anée minan 7 anos ti. ?Tian Ana ua tanae?

Ans: Ma, minan tumen ua tianic kabet u yanﬁale 7 anos xan tiob.:

27. All of the children in the house are ? years old. " Ana is
not 7 ysars old. ?Is Ana in the house? |

Ans: Ho, she 1s not beecause if she were she Would.have to be 7
years old too. |

28. Yan hunhunppel le kaioh ohelon' minaﬁ te discosobo.
Tulacle kaiob ohelon la tian te canclonerco. 2Tulacle kaiob ‘yan te
" eancionaroo tianch ua te discosobo? |

Ans: Ma, bix tun cun haber antal te discos 5i minani, bax yane
te cancioneroo pero chen bale ma conel tulacaii.

28. Some of the sdngs we know are not on records. All of the
songs we  know are in the music bbok. 7Are all éf Ithe s0ngZs in the
Ausic Book on records?

Ans: Ho, how then are they on .reéords if . there 1is notj;hat
“there is in the book. But only thing is we don't.know them all. | |

29. Le palalod dg cuarto ano_chén cu Eaxlob futbol yetel u
yetxocilob de quinto ano. Le palalob chaC'nokobo_ma de quinto_anobi.
?2Cu baxa tun ua le palalob de éuarﬁo ano yetel'yetpalaliiob'u dzama u-

- chae nokobo?

Ans: Ma, ma tu baxli tumen ma igualil chacile nokobi.
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. 29. The fourth gfade boys only play football with the fifth
grade boys. The boys with the red clothis are not in the fifth grade.
700 the fourth grade boys play with the boys.wearing red clothes?

Ans: No, they don’t play because they are not the same {(age?)
as ﬁhe ones wearing red clothes.

| 30. Tomasercu thaniec hemacal mace yan‘ u1chac  nok tial ﬁ
baxlobo. Julloe u - dzama hunppel u chac nok. .?Toﬁase he-uaf.u thanic
Julioe? |

Anst Yan, van u thanic tumen leti béy u kalo, letd yan u chac
noko.

30. Tomas chooses anyone wearing red clothes.for  his team.
Julio wears red clothes; ?Does Tomas cnoose Julion? -

fns: Yes, he has to choose him because, he wears feq{élothss:f;

31, Mixhuntul-in lakob yan u tanac nadi ti éscuela. Pablos
chen cu conic uah tie macob cahacbalob nadz tie escuelao. ?Pabloa cu
conic uztun uah tin lakob?

Ans: Ma, ma tu conic ti, si mixhuntul in lak capacbai:_tu,banda
le escuelao bixtun cun u coniec uah £i.

31. HNone of my family has a house near the school.. Pablo Shly -
sells bread to people living near the school. _?poés Pablo ssll brea@
to my family? |
| Ans: No, he does not sell to ﬁhem,_if none pf'my. family lives
in_the_direction of the school how theﬁ could_he selljb¢ead.fo theﬁ.

32. Tulacle palalob escuelailobo cu baxicod  bola. - Yan

14l




¥chupalobe ma ustichob u baxa bola mixhuntul xipalobi. ?Yan uatun
xchupal.ma ustich mixhuntul xipal te eséueiao? ; |

Ans: Yah xchupale ustich huntul xipal, pero ma ustituthane
baxnac xan yetelo bola.:

32, A1l of the boys in thé sphool play bali. Sbme girls do
not like any boys - who play ball. ?1s there 'a gifl who does  not like 
any boy in school?

Ans: Yes, thers is a girl who likes a'boy,'but does not like to

" play ball with them.

' 33. Tulaclu lakob Juanaerustuthano buul pero yan u lakobe'ﬁ
ppecmao'uaﬁ. Tulacle macob u ppecmac uah ustuthéno cafe. ?Ichil u
lako Juanae yan ua uétﬁthan buul yetel cafe xan,

Ans: Yan, yan ustuthan buuli, yan UStuthan_ﬁahi, yan ustuthan
.cafe, tumen ma igualobi u tuculobi.

33. A1l of Juanz’'s family like beans . but some of her.family
hate b$ead. A1l people who habte bread like coffee. ?Do some of Jung's
family like beans and coffee too?

Ans: Yes, some like beans, some like bread, some like coffee,
"because they.don’t ail think alike. - j - : ™

3L, Minan ichil <¢lakobe ma yacunto Juan. Robertoe clak.
- ?Robertoe u yacuma ua Juan?

Ans: Leti, Roberto u yacuma Juan tumen u lak.
34. There is no one in our faﬁily_who does not' 10?9 Juan._:
'iRoberto is in our famiiy. ?Does Roberto lové Juan?

Ans: Yes, Roberto loves Juan'because he is in the family.
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101, Juane minan u tana. 7Han wvatun: uatun duan yan u tanae
,

nohoch?

101, Juan does not have a house. ?Is it true that if Juan has
a house then the house is big?

102. Juane yan' u yvala tzimin, Jose vyan huntul u tzimin xan,
?¥an uvae yala tzimin Jose?

102. John has &z horss and José has a horse toco. ?Dbes'Joée
have é horse?

103. Ua yan pek ti Juane ua van pek ti Jose. 7?Y¥an ua yala'pek
Juan?

103. Either Juan has a dog or Jose has é dogﬁ ?Does Juan haﬁé
a dog? |

104. Jose yan u mascab. ?Hah uatun: uatun éﬁﬁn yan u maSCQEé

Jose van © mascab?

-t

ol Jose has a machete, ?Is it trus that if Juan has a
- machets then Jose has a machete? |

105. Jusne van hunppel u ppoe. ?Hah uatun: Juane yaﬁ  u ppdc
Jose yan xan u ppoc? |

105, Juar has a hat. ?Is it true that Juan has a hat and Jose
also Eas a hat?

106. Tulaclu yet meyahob Juane la alliklob.  ?Ichil u
yetmeyhulo Jugne yan us alliklobi? |

106. All of Juan’s colleagués:are rich, .?Are'somé ‘of Juah;s

colleagues rich?
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107. Ichil u yetmeyhulo ' Jose yan otzil macobi.  ?Tulaclu yet

L}

meyhulo Jose otzilob ua?

107. Some of Jose’s colleagues are poor. ?Are all of Jqse;s
colleagues poor?
| 108. Ma tulaclu yetmeyhuiob Juan  yan u  tzimnobi. ?Yén ua
ichil u yet meyhulob Juan minan u tzimno?

108. Mot all of Juan’s colleaguss have_ﬁorses. ?Do some.of

Juan’s ceolleagues not have horses?

-
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