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Starting from a close examination of an Old Turkic manuscript from the Tangut city of
Xaraxoto (Inner Mongolia) written in Syriac script—an offshoot of the Aramaic alphabet,
which exhibits a peculiarly low complexity in its graphemic set—the present contribution
consists of an empirical description of a number of graphotactic “regularities” which oc-
cur in the aforementioned text.

The original goal of this article was simply to provide a rigorous, formal account—a
static, model-theoretic description—of what a number of assumptions imply in terms of
graphotactic constraints. However, by manipulating our primary linguistic source as a
finite linear string of symbols, we finally reached the conclusion that such a task is only
achievable to a very limited extent. This is due to the intrinsic phonetic unpredictability
that derives from the encoding ambiguity of the Aramaic writing.

Delio V. Proverbio, Scriptor Orientalis, Senior Research Fellow for the African, Near
and Middle Eastern Collections. Vatican Apostolic Library, Cortile del Belvedere, 00120
Vatican City State. E-mail: proverbio@vatlib.it

0.1. Introduction

The present contribution consists of an empirical description of a number of
graphotactic “regularities” which occur in a given text. While the theoretical frame-
work of a first, provisional data approach has implied a multi-tiered architecture
(close to a classical Autosegmental Representation), its main scope turns out to be
the analysis (and manipulation) of our primary linguistic source—whose writing
system is an offshoot of the Aramaic alphabet, and exhibits a peculiarly low
complexity in its graphemic set—as a finite linear string of symbols.
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My enquiry starts from a close examination of an Old Turkic manuscript written
in Syriac script.' This document, already published by Muto (2008) and now again
by Zieme (2015), is preserved at the Inner Mongolia Cultural Relics and Archaeol-
ogy Research Institute (N5 iy BIEX XI5 L IEZEPT) in Hohhot (WEHIFERY), the
capital of Inner Mongolia (China), and comes from Xaraxoto (H€ichéng, b, the
“Black City”).? I made a new transcription from the photographs published by Muto
in Yoshida, Jun’ichi & Chimeddhorji (2008: 359-363 no. 124-133), which I subse-
quently checked with Zieme’s text. Here is a concordance between Mutd’s and
Zieme’s signatures:

Mutd (2008)  +Zieme (2015)

124 T, fol. 1 recto 129 T, fol. 2 verso
125 T, fol. 1 verso 130 T, fol. 4 recto
126 T, fol. 3 recto 131 T, fol. 4 verso
127 T, fol. 3 verso 132 T, fol. 5 recto
128 T, fol. 2 recto 133 T, fol. 5 verso

Originally, the primary goal of this article was simply to develop (si parva licet) a
formal description of a synchronically well-defined occurrence of a specific linguis-
tic phenomenon, such as, the specific vowel harmony system we can detect in a cer-
tain Old-Turkic text (described as early as by Anderson, Vergnaud and Crothers in
Vago 1980; to Rose & Walker 2014)—for example, but not necessarily, in terms of
a set of constraints on “well-formed” representations. In other words the aim was to
provide a rigorous, formal account—a static, model-theoretic description—of what a
number of assumptions imply in terms of graphotactic constraints. Among these
assumptions, we included a set of specific, local statements, such as the following,
paradigmatic one:

1 I first wish to particularly thank Peter Zieme, who, as the scholar who by far is most
deeply involved in Xaraxoto philological studies, was kind enough to supply me with the
(then) still unpublished text of his comprehensive book, which encompasses the most
relevant Old Uyghur texts from Central Asia. I extend my thanks to the Staatsbibliothek
zu Berlin—Preussicher Kulturbesitz for access to and permission to reproduce images of
some relevant fragments. All images are copyright from Depositum der Berlin Branden-
burgischer Akademie der Wissenschaften in der Staatsbibliothek zu Berlin—Preussischer
Kulturbesitz, Orientabteilung (cf. the International Dunhuang Project website:
http://idp.bbaw.de/idp.a4d). I also would like to give special thanks to Marcus Kracht for
his insightful and in-depth remarks, and for his theoretically oriented observations.
Thanks also to Adam Jardine for his contribution.

2 Cf. Zieme (2013: 100) “This manuscript is of great importance as it proves that a Turkic
speaking community existed in Xaraxoto” during the Tangut domination (from 1037 until
at least the conquest by Genghis Khan in 1226).
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The Old-Turkic syntagm <pyrk’ymn>, which actually occurs in the aforemen-
tioned Old Turkic document written in Syriac script, should have been read as b(x)r-
kaymdn (bergaymdn), while a fictitious syntagm such as *<pyrx’ymn> should have
been read as b(x)rgayman.

In the end, we reached the conclusion that such a task turns out to be achievable
to a very limited extent, due to the intrinsic phonetic unpredictability which derives
from the encoding ambiguity (the set’s incompleteness) of the Aramaic writing.

Thus—redirecting our in-depth purpose of strongly advocating the idea that there
could be no real understanding of a given linguistic phenomenon without construct-
ing a logical-mathematical model of it—we will eventually come to describe a de-
terministic Turing-machine, called OTR (Old Turkic Reader), which will be able to
fulfill the task of appropriately decoding any ‘syntagmatically meaningful’ string of
symbols that may occur in our text.

In building up our representational system of graphotactic and feature-licensing
constraints, we will implement a light variety of Monadic Second Order Language
(Rogers 1998; Graf 2010: 76-77; Jardine 2014: 4). Here is a list of set and individ-
ual variables which occur in Underlying and Surface Representation (our first and
second level of representation, see below):

MW = at the underlying representation level, a M-object is the syntagmatically
meaningful string constituted by a sequence of n S-objects;

& = at the underlying representation level, a S-object is the syntagmatically
meaningful string constituted by a sequence of 3 graphemes, i.e. the underlying
representation of a syllable;

g = a g-object is the underlying representation of a grapheme;’

<> = a grapheme in Surface Representation;

o = a syllable in Surface Representation;

Yien-m) = an enumerating, univocal label which occurs in Positional Representa-
tion;

followed by a list of binary place-predicates (beyond the usual Boolean operators
and quantifiers):

<= immediate domination

<* = domination

<= linear precedence (left-of)

<« = linear subsequence (not left of)

In the following, the atomic formulas (x <y), (x <* z), “x immediately dominates

LLINNT3

y”, “x (directly or indirectly) dominates (or is equal to) z” (cf. Rogers 1998: 14-15;

3 For the sake of economy, viz. in order to not weigh strings down, in the following we will
write g(j), or even @, instead of @ m(1), 8pm—Where the leftmost subscript, non-bracketed
numerical variable expresses the ordinality of the dominating node.
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Jardine 2014: 5) will invariably refer to a vertical linkage relationship, and will
mean that y and (possibly) z are daughter nodes of x. These formulas encode / inter-
pret a relationship which may be represented with the following graph:*

S Om Tn Underlying Representation
Jm P> dyp Surfacel/Graphemic Representation
[*?] yl(l,,) Positional Level
v v v
dygy o] [C] Phonetic Level
(#+IXGH#) [+sonorant, +coronal, +anterior])

where (&, < 6y), (§n < <«@>) and (g, <* [C]).

The atomic formula (x <y) means that between x and y there is a relation of linear
precedence; i.e. x precedes y along a linear sequence of symbols. Thus, given

Sn= (gm, SGm, Sng)
gm = (X, <P, D)

we may say that x> < «<z>—since, obviously, g, < ssgn, and since g,, < <x> and ssg,
< «z>—while, z does not precedes y (<z> < <y>).

0.2.

In contrast to other systems of representation, such as the three-level representation
enunciated by Finlay (2009: 70), I introduced a fourth level: the Positional Re-
presentation. The reason is twofold: on the one hand, we have to manage enumer-
ating labels such as yn-m) Which are required to appropriately designate each
syntagmatic positional location within the structure of our fixed syllabic grid (see
below). On the other hand, we have to handle fictitious objects such as [*?]; this lat-
ter is here deemed to comply with the aforementioned fixed grid (again, see below).
On the one hand, we assume that it is represented (by «@>) in surface representation;
in fact, it turns out to have no phonetic correspondence (1@1).

4 [The Anonymous Reviewer] grasped the point when insightfully observing that “The
hierarchy [appears to be] constituted by abstraction. This looks a bit like stratificational-
ism. This is legitimate but quite unlike the ideas in [James] Rogers. I would bet that the
structure of the representation will not be a tree or forest, as it is not uncommon to per-
form the transcription abstract-to-concrete (and back) using transducers”.
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Let us now immediately come to the interpretation of a formula such as (g, <
P> < [*?] < 101). As a first step, taking as axiomatic that the unambiguous bounda-
ries of any syntagmatically meaningful graphemic string may easily (and even
algorithmically) be determined, we proceed by putting forward a syllabic model of
such a (conveniently detected) syntagmatically meaningful graphemic string. Start-
ing from the following statement, we will be able to generate a sequence of well-
enumerated symbols, and therefore to syllabify the input syntagm according to the
principle of maximizing the assignment to a fixed CVC syllable template.

Given the following, general assumptions:

n
(VIB)(vVS ) Sm) [\, <& — \/ Si=jl (1a)
i=1 i<j=n
— which says that there can be at most n» G under a 2B;

3 3
(V&n)(V8123) [(/\Gnm < 86y — \/ 80)=) A (\S <81A\/ 85y=1)1 (1b)
i=1

i<j<4 i=1 i<j<5

which, roughly speaking, mean that every &-object is invariably and only consti-
tuted by the triplet (g, 8 9(3));5
Both statements (1c¢) and (1d) are found to be true:

3
(V8,..)(VX1),23) [x1)< X< X@3) — ((/\((X(ﬂ))gn_m) Vag,,=< D)) (Ic)
i=1
3
(VSam)(V8(1) 802y 933) [81) < 8 < 83y — ((/\(C)g(n Vg =<*10) A (V)g@))]
i=1 (1d)
Gn-m(1) Gn-m(2) gi_m@) Underlying Representation
(XapAD>) (XapA<D>)  (XapAD>) SurfacelGraphemic Representation
Yx(on-m)(1) Yx(on-m)(2) Yx(on-m)(3) Positional Level
([C]AI]) [V] ([C]1AIRI) Phonetic Level

5 The two can loosely be expressed as follows: (V 2, )(W, = (S}, S,.m, ... Sn)) A (V S,,.1)
(Gn—m =: (gn-m(l)’ gn_m(g), gn-m(3)))'
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These statements—captured by the above graph model = mod-a, a bi-dimensional
model in which we consider the universe of Representations as coplanar with the
universe of the Phonetic Utterances®—are axiomatic in the sense that, apart from be-
ing empirically motivated, they do not derive from other propositions.’

Here, we have to introduce a distinction between morphological syllabification
versus automatic, rule-based syllabification.® Let us consider two examples of syl-
labification which takes into account the morphological structure of Old Turkic:
«pyrmlg> bir {-mAK} (131.1) $CVC$.$CVC$ versus plrm1STy> bar {-mA} {-Gay}
(128.1), $CVCS.$CVS.$CVCS. As far as the last example is concerned, if we adopt
the aforementioned automatic syllabification, based on the simple rule according to
which all syllables should exhibit a consonant onset, we obtain the following pat-
tern:

C \4 C C \4 C C \Y C

(p) <y> <> <m> (]) <‘I> <®) (1) (y)

Arguing from the above grid, a vocalic-onset syllable appears to be a CVC syllable
whose onset is represented by zero in graphemic/surface representation. In other
words, since, according to (1b), under some empirically verifiable conditions (see
immediately below, § 0.3), a certain g,.,-object may be represented by zero in sur-
face representation—provided that the general statement [(81mesy <F [CD — T)]
implies that (A8, ul@n.m1) € Spm A Gnmay <* [V])—vocalic-onset syllables are here
conventionally represented as $[*?][V][C]$, with a fictitious glottal stop [?] in onset
position, encoded by a zero-surface representation (g, < <@> < [*?]). Furthermore,
o, syllables exhibiting a $[C][V]$ phonetic structure are here conventionally repre-
sented as $[C][V][*?]$, with a fictitious glottal stop [?] in coda position.

The positional function of this fictitious glottal stop, a representational segment
which will be deleted at the Phonetic Level ([*?] < |@]), turns out to be clear if we
consider the following example:

dybyngk1a> (124.1), ev {+In} {+KA}, but also <lybyng12> (124.3):

6 But cf. infra, § 4.1, in which we will present a three-dimensional model = mod-b, within
which the two universes are not coplanar.

7 In a personal communication (March 11, 2016), Marcus Kracht made the following re-
mark: “That seems correct. First of all, [they are] not a theorem of MSO for the structures
(which is not defined yet). But [they] need not be empirically motivated to be axiomatic.
It is axiomatic if you make [them] so”.

8 Such a distinction occurs in a descriptive grammar of a Turkic language as early as in
Hahn (1991: 21): “Since morpheme divisions do not necessarily correspond to the pre-
scribed syllabic patterning, morpheme boundaries [...] come to be ignored when syl-
labication take place [...]".
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C \Y C C \'/ C C A% C
P> Jdy> b> D> <y> <[i-g> &> > D>
C \" C C \" C C \" C
D> Jdy> "b> D> <> <r‘1Tg> D> > D>
0.3.

Regarding the above mentioned empirically verifiable conditions, their formaliza-
tion is by no means strictly necessary for demonstrating the veridicality of state-
ments (1c) and (1d). Nevertheless such a formalization can be implemented, though
at the cost of a logical tunneling (not simply a biunivocal linkage between nodes, as
in mod-a) between the proper plane of representation and the plane of real, concrete
objects (graphic signs, phonetic gestures). See below, § 4.1. In the following, we
will refer to mod-a exclusively.

1.0. A partial inventory of the transcriptional encoding symbols

The following partial inventory of the transcriptional encoding symbols begins with
the enumeration of the elements of the dental/alveolar-encoding graphemes set, as
detectable within the present text. In order to prevent any confusion with other
transliteration systems, it seems appropriate to adopt the following convention: in-
stead of making use of numerical subscripts (for example: t;, t;; d;, d, etc.), we will
adopt an arbitrary set of alphabetic symbols, taken from the Greek alphabet.

1.1.1.

«dp comes ultimately from Syriac «d> (<»); <tp> comes from Syro-Sogdian <0>, which
in turn derives from Syriac <t> (<¥>); <tp comes ultimately from Syriac <t> (<lv>). For
further explanation, see infra, §§ 1.4.3 and 1.4.4.1.

1.1.2.

At least three allographic variants of the Syriac grapheme <> are here merged into
the encoding symbol <1s: the isolated form, the final form and the simplified final
form. The grapheme <15, when followed by a grapheme encoding for a [+cons] seg-
ment, may encode for one of the following vocalic segments: [a], [a] ([e]) (cf. infra,
§2.1.1).

The sequences <ly> and <lw> are intrinsically ambiguous, since, as digraphs, they
may encode for single vocalic segments. Cf. , for example, <ly1x> ayaq (124.3, 4, 7),
versus <lybynyl1e> (124.3), ev {+In} {+KA}:
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versus C v C

D> > <> D> Jdy» <b>

The sequence <Iwy> is also intrinsically ambiguous; when interpreted as a trigraph, it
encodes for a single vocalic segment, cf. for example <lwytlklymn> (128.2) ot
{-GAy} m(a)n:

C Vv C C Vv C C \% C C \% (&

D> <'Iwy> <> D> <> k> D> > <y> <m> D> <>

1.1.3.
o ( ‘,):9 This grapheme is foreign to Syriac script, but occurs in Sogdo-Syriac writ-

ing'’ (\1 A &)‘2 as well as in early Neo-Persian manuscripts written in Syriac script
($).13 It is clearly derived from Syriac <k> and, at any rate, has nothing to do with
Avestan e,w «>." In Modern Judeo-Persian manuscripts we observe a parallel
phenomenon: the grapheme <> (<z>) appears to be encoded by means of a “modi-
fied” grapheme <k> (<2») exhibiting a superimposed diacritic mark (a superlinear
oblique stroke); compare for example, a specimen from Ms. Vatican Library, Vat.
pers. 61:

wll s .15
fhnS g S oo
Furthermore, in the Hebrew section of the aforementioned manuscript, the scribe

made use of the same superlinear oblique stroke to distinguish between continuant

9 Zieme (2015: 21): “[...] der Text U [= Yoshida & Chimeddhorji 2008: 407409, no. 88—
91] zeigt, daB} auch in tiirkischen Texten eine dem Sogdischen x nahestehende Form des
Buchstabens verwendet wurde”.

10 Skjarve (1996: 533-535); Yoshida (2009: 283).

11 Ms Berlin-Brandenburgische Akademie der Wissenschaften, no. 146r = T II B 31 =
E26.1, cf. Sims-Williams (2012: 80).

12 Ms Berlin-Brandenburgische Akademie der Wissenschaften no. 239r (cf. supra).

13 Ms Berlin, Museum fiir Asiatische Kunst, MIK III 112 = T II B 57, cf. Dickens (2013:
364).

14 Ms Hosseini, Mashhad, 5040, f. 8r.

15 In the same way, again as a random example, in ms Paris, BnF héb. 117, we observe the
same superlinear diacritic employed to distinguish between «p> and «>.
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and obstruent begadkephat allophonic variants (these latter being the zero-marked

ones): 16

FUTH IV ANGID S I TH AN KN N

Deut XI 11: VR 017 78 'mm‘? -mw D13 DN TR 7N

1.1.4.

<gy: as inferred from the immediate evidence—an inference which obviously must
be thoroughly examined—the grapheme <g,, derived from the ancestral Syriac
grapheme <g> (<a), appears to encode for a [+dorsal, -back] consonant ([X]).
Therefore, in order to prevent any confusion with the Old Turkic consonant
represented as y (for example, in Gabain’s transcription system), we avoid adopting
the transcription encoding usually employed for Sogdo-Syriac (<A >—<«>). As far as
the sonorant nasal dorsal [g] is concerned, the graphemic cluster <o is
transliterated as <ﬁ:g>.

1.1.5.

&>: cf. AwSwb'” ogul (130.3); «sySlyxD cigay {+KA} [ficayxa:] (128.1, 131.6);
<sy§"|yny> (124.2; 128.6); <p'lrm'|$"ly> bar {-mA -GAy} (128.1); «<sySymlyx3 (127.5)
sigim (+1XG}; <[xy]l$'xyng'|> kilgak {+inA} (126.12, cf. infra); <pwlS1ly> bol
{-GAII} (132.4). Outside genuine Syriac contexts, this grapheme appears to occur
exclusively in intervocalic position (or after a lateral sonorant) to encode for a
combinatory (allophonic) variant of a [+dorsal, +back] consonant. An erratic occur-
rence (though always as a combinatory variant of /q/) is <x10y$> katig (130.1) versus
dryx> arig (124.8) (versus ybyg,> ne-teg, 124.8). Cf. infra, §§ 1.2.3 and 1.4.4.2.

1.1.6.

<h>: this grapheme seems only to occur in Syriac lexemes, such as «thym», <mSyhT>
(cf. infra).

1.1.7.

«q>: apparently, outside genuine Syriac contexts (e.g. 124.11: <kl dmsq’> — «dqryr’>,
cf. Zieme [2013: 101]: Mt X 42: kai 6¢ &v motion — yuypov), and not taking into
account Sogdian loan-words such as tarsak (<trsqlygy 125.6; <trsql> (128.10,
132.5), occurrences of grapheme «q> seem erratic. But cf. infra, § 1.2.1.

16 This is exactly the opposite of the function exhibited by gypya or rapé diacritics, cf. Mo-
rag (1962: 33, note 57; 34, note 59).
17 Zieme (2015: 157, f. 4r 1. 075): “’wkwl”.
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1.1.8.

<&k>: cf. Yoshida (2009: 284): in Sogdo-Syriac script, the grapheme <> occurs “only
in kn6, kO ‘city’ and in Syriac words”.

1.1.9.

«>:"® another “derived” grapheme, which occurs only in Sogdo-Syriac lexemes, such
as fryt’t: xwinwty fryte] to, ' kwyngwlipyrly kusdnuir fritat kopiil birla ‘with a
heart full of joy and love’ (126.2).% The first lexeme comes from Sogdian <xws’nt>,
<xwsnb xusant,” ‘happy, joyful’ cf. Gharib (1995: 438b, no. 10708). The Turkic is-
sue of this lexical loan appears to indicate that the actual Sogdian pronunciation was
probably [xuspnt] 22 This may be deduced “from the tendency of the front vowel /a/
to appear as a back vowel, perhaps [0]”. Eventually, this pronunciation evolved into
*[xu$pnit] > [xuSpnut] in Turkic mouths. Cf. infra, § 3.1.4. Cf. also the following
occurrence: <‘k,y§ymnyrﬂg_,kwyﬁélyunyrrgmxwhJwtgl[xy]lﬁ‘xynAg'b B kisi {+nlp}
koyli {+nly} kusanut kilgak {+inA} (126.11-12, cf. § 2.1.2) ‘for the happiness of a
human heart’.

The second lexeme is a phonetic calque from Sogdian «ryt’t> fritat,** “love’, cf.
Gharib (1995: 157b, no. 3969, 3977).

Manichean Sogdo-Syriac Turko-Syriac

A k> A <> (%] 3 <X> - k> ‘ <X>
o % » I

-A p> =0 > &(p) s(f) A‘<p> &ld")

18 Zieme (2015: 21): “Ein Zusatzbuchstabe wird durch einen aufgesetzten runden Haken,
der fast wie ein Kreis aussieht, vom Beth gebildet und bezeichnet das spirantische”.

19 Zieme (2015: 155, fol. 3r, 11. 050-051, 160): “xwSnwt pryt’g” xusnut birtdg.

20 Zieme (2015: 161): “mit zufriedenem und gleichmiitigem (?) Herzen”.

21 Mutd (2008: 244): “~X)L > 7:E xosnud "adj bz N1z L ALY o (Zieme)”;
Zieme (2015: 164): “xusnut ‘zufrieden’ < np. xosnud ‘id.””. The syllabic structure of the
MP lexeme dgiigs ($CVC$+$CVCS) is due to a secondary development: cf. Old Per-
sian ut@adus, Middle-Persian hunsand (yws'nt). Therefore, it cannot be invoked to sup-
port the rendering xusnut for the Sogdian word.

22 Sims-Williams (1981: 355, 358); Sims-Williams (1989: 181): “The phonetic range of the
phoneme a is extremely wide, with allophone including 2 and i [...] as well as 0”.

23 Zieme (2015: 156, note 528): “Vermutlich fehlt nur vom Anfang des Wortes ein Buch-
stabe. Am ehesten ist nach / ein * anzunehmen”.

24 Therefore, it is definitely not to be read qutluy, as Zieme does in Muto (2008: 243), nor
even birtig (Zieme 2015: 160).
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1.2. A morphological survey

1.2.1. Morpheme #+1XG#

Trlyx> yarlig® (125.8);

Tl y xIsTe> yarli(g)ka {-sAr} (128.5); <yIrlyxImImys$@> yarli(g)ka {-mA}
{-mI3} (124.9), *® «ylrlyxlyw.r»? (125.9), «yhlyxlywn (131.3) yarli(g)ka
{-yUr};

sySymlyX> | R (127.5).%

Let us examine the syntagmatic context of this occurrence: <snyrff;_kwswr?gu
yt.myss1 | pyr»mJy§ynﬂéupyrumyr'1\gw ut,rfgryk] I sySymlyx_twrwn> sdniy kiiciiy
yitmi§ {-CA} bermis {-In} bir menii tiyri {+kA} sigim {+1XG} turur ‘your (best)
tribute to the unique eternal God, (given) to the utmost of your capacity, is the high-
ness of heart’ ” Sigim {+1XG} is a denominal syntagm which we hypothesize to be
derived from the Sogdian compound-word <sq’-m’n>, sga-man ‘high heart’, cf. Gha-
rib (1995: 206b, no. 5186, 353b, no. 8774). In Turkic mouths, the actual pronuncia-
tion of this Sogdian syntagm quickly evolved from *[sqaman] ([sqaman]) to
*[socaman] > [sacemen] =~ [sicimin], this latter issue exhibiting the expected split-
ting of the onset consonant cluster /sq/. The resulting syntagm would have been eas-
ily analyzed as Vsigim {+In}.

25 Regarding this lexeme, cf. Clauson (1972: 966b(-967a)): “Although morphologically a
P.N./A. in -lig, it cannot be so explained etymologically, and this fact, taken with the fact
that in Manichaean and Uyg. script it is habitually spelled yri/g, less often yrlig, strongly
suggests that it is a very old I(oan)-w(ord)”. In fact, notwithstanding the present-day
authoritative ‘responsum’ by Starostin, Dybo & Mudrak (2003: 972), it seems to me that
Clauson was not completely wrong in his assertion, since a Proto-Turkic *jAr- appears to
be (possibly) reconstructable only in a comparative perspective (i.e. considering PMong.
*nari-n and PTung. *ner-/*nar-).

26 Mutd (2008: 241): “yarligamagqi”; Zieme (2015: 153, f. 1r, 09): “y rlyx 'm 'qy” But luckily,
the pi_ct‘ure provided by Yoshida & Chimeddhorji (2008) is here unambiguous:

e

27 Mutd (2008: 241): yarligayay-m<d>n, afterward corrected by Zieme (2013: 101); Zieme
(2015: 154, f. 1v, 021).

28 Mutd (2008: 244): sugimlig; Zieme (2015: 156, f. 3v, 065): sy ‘ymlyx; 160: siximlix; 164:
“sy ‘ymlyx. Vermutlich, wenn man siximlig liest, eine Ableitung von sig- ‘to fit into’ (ED
804b) und vielleicht zu der von M. Erdal behandelten Formation mit -(X)m/Xg (OTWF
374-376) zu stellen, also mit der Bedeutung ‘das, was dazu pafit’ > ‘das Passende’”.

29 Given his different reading, Mutd (2008: 244), translated this phrase in a different way: *
HRIEDHDRINE HD | BREIL ~ WE—KED I | BFUNITHZ LR E -7
Zieme (2015: 162): translated it as ‘das Passende (?)’.
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ahymlyx™ (131.7; «hym> 127.11, 129.10) a denominal syntagm composed of
the Syriac loan-word rhem ‘mercy, compassion’. Cf. §§ 1.2.4,2.1.2.

dwtlyl yx > utli +1XG (126.9) versus

Jdylygy elig: <lylyg, (127.9), <Iylyg,n> (124.1).

<trsq lygy (125.6), cf. <tasql> (132.5): a denominal syntagm made up of the
Sogdian loan-word «trs’q> tarsak ‘Christian’,>! cf. Gharib (1995: 391a, no. 9667).
According to some graphotactic evidence (cf. § 2.1.3), this loan-word appears actu-
ally to have been pronounced [tersek] by Turkic speakers.

dg,wlwg, ddgiiliig (125.11); this denominal syntagm occurs within the
following syntagmatic context: <'|wl,_,'|dgywlwg7uxylkmy§‘[y]nyrggl'lwtel}'/sfn ol ddgii-
liig kilmis {+}n} {+In} utli {+sl} ‘reward for his good deed’.? ’

kwyngwllwg, koyiilliig (130.1).

1.2.2.

At first glance, we would feel justified in inferring the following, seemingly obvious
relationship (2a):
n-1
On On-m
l mAiO

HXGH $CIVCy$

— af[dyx] / a [ -high ]

Y
: +high
: o]
— | B1 dygy / —round
—| B2 dwg, +high
p ]

+round

30 Mutd (2008: 248): r<a>gimlig, correctly translated as 2&7E % ; Zieme (2015: 158, f. 4v, 1.
091): rhym lyx.

31 Cf. Zieme (2013: 102): “Advice for behaviour during the ceremony follows, addressed to
t(a)rsak-a ‘Oh Christian’”.

32 Mutd (2008: 248): ol dadgiiliig gilinc-ning | utli-si; Zieme (2013: 101); Zieme (2015: 154),
f. 1v, 1. 022-023: "wl 'dgwlwg xylmySynyng | "wtly sy.
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We can try to better understand the above-mentioned constraint schema by putting
forward the following descriptive statement: we assume that the morpheme #+1XG#,
whose vowel nucleus appears to be marked for a certain [chigh] feature, should
agree in this respect with the preceding syllables; or, in terms of modal-logic formal-
ism:

(2b) IIDENT-I(NPUT)O(UTPUT) [high]! constraint:**
- Iff On-m[n>m>0] € N(inpul) A On € N(oulput) A (u9 u,> € V(NMC)
- input A (u A [ahigh]) — [io] @ (u’ A [ohigh])**

“If a segment G, is an input node and a specific daughter node (its nucleus) is
[ohigh], then every output correspondent of o, ,, exhibits an [ahigh] nucleus”. Or:
“Any correspondent of an input segment c,.,, whose nucleus is specified as [ahigh],
must exhibits an [ahigh] nucleus”.

Just as an example, we may recall here that a similar correlation appears to be
arguable by examining, among other things, the text of the following manuscript,
written in Uyghur script:

<ly!<>, dwko: 1. 11: <rklyko> dirklig; 13: ¢wyk lyk>
[+lik] / [+liik] tiikdllig
St WEL snafls 1. 12: kwyclwko kiicliig; 15:
8218 (122) pwykwylwk> bogiiliig
dygy: [+liq] 1. 10: <tylyq_l'r_nynk> finliklar
{+nlpn}

1.2.3.

In fact, (2a) and (2b) involve a considerable inference from the actually observed
data, which instead fit the following, slightly different (and restrained) constraint
(3), expressed in Potts & Pullum’s formalism:

Iff (6, | 6, <V*#-IXGH) € Niinpuyy E Niourpuyy A 4 € C(Coda) A u’ € V(Nuc)
- input A (u A [ahigh]) — [io| ¢ (u’ A [ahigh])

33 Adapted from Potts & Pullum (2002: 379), whose original formulation concerned the
constraint IDENT-1O [back].

34 Potts & Pullum (2002) implemented an equivalent form of a monadic second-order lan-
guage tailored to Optimality Theory.

35 Hamilton (1986: I: 27-30).
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“If a segment o, (which corresponds to the morpheme #+IXG#) is an input node and
a specific daughter node (its coda) is [ohigh], then a specific daughter node (its nu-
cleus) of every correspondent in the output (which, in this specific case, coincides
with the same ,) exhibits the same [ahigh] feature”. Roughly speaking: we assume
that the [ahigh] feature actually exhibited by the coda consonant of the morpheme
#+1XG# (via the graphemic opposition <x> versus <g,) is shared by the vowel nu-
cleus of the same morpheme.

Before proceeding further with our analysis, let us consider some syntagmatic
contexts in which the morphemes #+mAK# and #+KA# occur:

1.2.4. Morpheme #-mAK#

«swyzl18mlg> sozlas {-mAK} (133.5);

«pyrmlqg> bir {-mAK} (131.1), <pyrm1.q lyg, (127.10): bir {-mAK} {+IXG},
versus «pyrmlklyg, (131.6). Within the aforementioned syllabic context, the gra-
phemic opposition «q> versus <k> is clearly neutralized; on the other hand, «<q> and <>
never occur in the same context. We can conclude that in the frame of the present
graphemic (and graphotactic) system, «q> appears to behave as a mere allograph of
&.

xylmxlyx> kilmaklik:

Awzwi_ywlix1| JJzwx_pw_syx1y_x1.11p | _pwsy_pyrm1,q lyg, t-wrwr
syx1y | wyz1_rhym_xylmxlyx | twrwn uzun yol {+KA} azuk bu tcigay {+KA}
lab busi [here the Sanskrit lexeme Y [a@bha is immediately followed by its Chinese
translation ffifji bishi, which refers to the Buddhist practice of almsgiving] bir
{-mAKk} {+IXG}F [ = 131.61° tur -Ur cigay iiza réhim kil {-mAk} {+1XG} tur
{-Ur} ‘[the appropriate] provision for the “long trip” is almsgiving to the poor and
showing mercy upon the poor’ (127.8-12);

«yTIrm1%> yar {-mAK} (129.[5], 6).”

1.2.5 Morpheme #+KA#:*

«pwylnlxl> buyan (< Sanskrit 999 punya) {+KA}: pwyTnlx1 s 1xynyp,_trsq lyg,,
tyllws wn > buyan {+KA} sakin {-Ip} tirsik {+1XG} at {+1} ii¢iin ‘thinking (to
do) a good deed for (the reason of) being a Christian [lit.: because of his Christian
name]’ (125.5-7).%

«sySlyxs digay {(+KA} (128.1, 131.6).

36 Regarding the syntagm #lab busi bir- # cf. Zieme (1979: 274); Mutd (2008: 245).

37 Cf. Clauson (1972: 969a): “[...] not easily explained semantically either as a Dev. N.
in -ma:k fr. yar- or a Dev. N.- in -k fr. yarma:- [...]".

38 Erdal (2004: 171-173); Eraslan (2012: 139-145 §§ 346-352).

39 Cf. Zieme (2013: 101): ‘in the name of a Christian who thinks of reward’; Zieme (2015:
154, 11. 017-018).



On the phonetic unpredictability denoted by some Old Turkic texts in Syriac script 129

<1yswrm§k1> iciir {-mls} {+KA} (128.4), <lyswrslr> iciir {-sAr} (125.5).
pyzk> biz {(+KA} (127.8%).4°

pyrk> bir {+KA} (128.2, 4).

<tngrykD rdigri {+KA} (127.4) (cf. <tongry>, 127.1).

dyByngkl> (124.1) ev {-In} {+KA} versus <lyByngl> (124.3).

1.2.6 Morpheme #-GAy#*"

«Irm1S1y> bar {-mA} {-Gay} (128.1).
pyrmIklymw> ber {-mA} {-GAy} mU (128.9).
«pyrklymns ber {-GAy} {mAn} (128.5).

1.3.

Actually, statement (2b) fails to take into account a number of possible remarks.
First of all, if we assume that syllable o, (in which the monosyllabic morpheme
#+1XG# occurs), for example, is marked as the final target of a rightward spreading
harmonic constraint, we would expect always to be able to retrieve a syllable head
that triggers the progressive spreading of this specified feature. Roughly speaking:
starting from the (entirely) provisional hypothesis, according to which such a case of
vowel (or consonant) harmony extends to the last morphemic stratum in accordance
with Kaisse’s phonological-word model,** we would expect to find a stem-control-
led harmony. This is, generally speaking, certainly the case; but, definitely not from
a “Turing-machine point of view”*, i.e., when considering the local heuristic con-
text, in which the sole possible analysis is a step-by-step decoding of a linear string
of graphemes, this latter process possibly being triggered only after having
stipulated its directionality. And that is precisely the point: if we chose a rightward
direction, we would happen upon a number of cases in which the decoding process,

40 The syntagm #biz +KA# has already been regarded as a (chiefly?) Yenisean isogloss. But
cf. Erdal (2004: 196 note 342, 197). Cf. <pyz ynk’> http://vatec2.fkidgl.uni-frank furt.de/
vatecasp/Maitrisimit_0-2.htm: r16(MaitrGeng1196), v06(MaitrGengl1756)] versus <pyz
k’> [r20(MaitrGeng1800)]. At any rate, as far as the Yenisean Runic inscription Tuba II
(E 36), line 2, is concerned (http://bitig.org/?lang=e&mod=1&tid= 2& 0id=283&m=1),
the reading Mt b%izk*A> seems the only possible one according to the sole available
drawing (Yildirim & Aydin & Alimov 2013: 101, http://img856. images hack.us/img856/
6739/tubaii.jpg).

41 Erdal (2004: 242-244); Eraslan (2012: 320-321 §§ 584-586).

42 Cf. at least Kaisse (1986).

43 In adopting such a perspective of a Turing type automaton, we wish to stress that we are
attempting to understand the focused phenomenon “in terms of a finite number of exact
instructions (each instruction being expressed by means of a finite number of symbols”
(Copeland 2015). Cf. infra, §§ 3.0 and foll.
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moving forward along the syntagmatic string, would encounter no graphemic
segment disambiguating the feature [+ high], before it reaches o,:

Stem > | On [Kaisse] stem On-1 On [Kaisse]
V<y» dygp VesySlys «D
VIwtly dyx» Veywls b
#rhym> dyx> #pwy > x>
#\synym> dyx> V<Tyswrs m> k>
VeyTrs dyx> Vepyz> T
V<pyr> &>
\/<t,(l;éry> «T>

Thus, alongside the absence of any surface representation of a graphemically
marked leftmost head trigger, we may observe that o,—the rightmost syllable of the
PW to which an alignment constraint ALIGN[ment]-R[ightward]-(+high) is app]jed44
—turns out to be the only graphemically marked one. Obviously, we cannot by any
means infer that the nucleus of syllable o, (or, as a general case, 6,.,) will turn out
to be the head trigger of a leftward (regressive) harmony (Spread-L[oF]: Finley
2009: 75; Rose & Walker 2014: 279).

1.3.1.

Now, when implementing a generalization of constraint (3), still (even not entirely),
expressed in Potts & Pullum’s formalism, we may state that:

Iff ((Vexlex € QBZ) A (Vcn-m[n>m20]I 6x < Gn-m))
- A ((Veyley € SIBZ) A (vcn-p[n>p20; p;tm]I 6y < 6n—p))
- A [( Onm < c;n—p) \% (Gn—p < Gn-m)] A [(Gn—m S N(inpul)) A (Gn»p S N(outpu\))]
= A (Winpu € M(Onset) V (uinpu € P(Coda))] A (u”’ oupu€ M(Nuc))
input A (¢’ A [ahigh]) — ¢ (u”’ A [ahigh]) (4)

This we may loosely read: “If a syllable o, is an input node and a specific daughter
node (its onset or its coda) exhibits a certain [ahigh] feature, then each daughter
node u” of every correspondent output c,., (namely, its syllabic nucleus) exhibits
the same [ahigh] feature”. Such a statement is to be considered a formal description
of a [ahigh] vowel harmony, analyzed as a head trigger-free feature spreading.

44 Adapted from Rose & Walker (2014): 264: “This constraint is interpreted as satisfied
when the rightmost association of a [high] feature coincides with the rightmost syllable”.
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As a consequence of (4), an (initially) rightward-triggered Turing’s type automaton
which has to examine a number of finite string 98,—where*

(BB, = (S ... ©,) EWIW C S D So) A (VSrmpnom=0) € Byl G € So) (G =
(82 s 58 s 5585 N1 = Cond,

which we may read: “for every sequence of graphemic strings I, = (S, ... &,) be-
longing to W, the set of all the “Phonological Words” (PW) detectable in our text,
which is a subset of S, the set of all the syntagmatically meaningful graphemic
strings which may be detectable in our text, and to which S; is a subset”—will
detect and correctly label any sg? . encoding for a vocalic segment by bidirection-
ally scanning a portion of tape equivalent to a given 98,.*’

14.1.

Let us observe the following alternations:

tur {-Ur}: ¢gwrwn> (124.10; 127.5, 10, [12]), versus <t;wrwr> (128.11, 131.7);

téinri: <tngry> (126.3) versus <tgngry» (127.1);

bitig: <pytyg,etel> bitig {+DA}: <nytyg,2 kym2 Iryx2@ Twnglywn2 nwmal
pyt.yg,2 to128 msyhl2 mm2 ylrlyxImlmy38l mwatewrwr>, netig kim ariy ewange-
lyon nom bitig {+DA} m$tha maran yarli(g)ka {-mA} {-mI§}*® mu turur, ‘Doesn’t
our Lord Christ explain in the Holy Book of the Gospel how is it (possible)?’
(124.8-9);* versus pyty.y.g, (131.3).

We may provisionally argue that the opposition between <ty (<Intglx> andak
[128.10]) and «<tp (<Irt;wx> artuk [(127.2]) does not necessarily involves the feature
opposition [-voice] versus [+voice], but it certainly encodes for the opposition
[+tense] versus [-tense]: Erdal (2004: 68): “[...] ta is voiceless or strong while dal
and dal are voiced or weak [bold italics are mine]”. In none of the occurrences
examined above is the observed graphemic alternation phonemic.

45 Allow me to be redundantly analytic for the sake of clarity.

46 If not explicitly stated otherwise, here and in the following, the expression &, = (g .,
S} 556}.,) is intended to be equivalent to &, = (8} 1) S8y 558h.m3))); cf. §§ 0.1,
note 4; 0.2.

47 We will describe such a kind of automaton infra, on § 3.1.1. Cf., among others, Levelt
(1974: 101-106); Hopcroft, Motwani, & Ullmann (2001: 316-329); Kracht (2003: 80—
84); Kakde (2007: 132-138); Linz (2011: 224-237).

48 Cf. Erdal (2004: 298) (and passim): “In Classical Uygur [...] -mAmls appears rarely, and
only in very late Uygur sources”.

49 Zieme (2013: 101) casts light on the previous context of this phrase, which may be
summarized as follows: “(How is it possible) that you will not accumulate sinful deeds,
even if You behaved sinfully, with not feeding him?”.
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1.4.2.

Now, what about the grapheme «ds>? It seems to occur only in the following con-
texts:

a: <dp dd (130.4), <1dsyn> adin (128.4), dsg,wlwg, ddgiiliig (125.11),
Jdydsml1@slrésn> idma {-sAr} {-sAn} (124.5); dydsmlsle idma {-sAr} (128.7);
«ywdswp> yiid {-Xp}: here is its syntagmatic context: <«<swyl ylzwxny, ywds-
wp_kytolrt.Isyl sySly_x1_11p_pwsy_pyrmlklyg,| twrwr> (131.4-5),%° suy [here the
chinese lexeme zui JF is glossed by its Turkic translation] yazuk {+nl} yiid {-Xp}
kedar’' {-DAEI} cigay (+KA)} lab busi bir {-mAK} {+IXG} tur {-Ur}: which may
be translated as ‘Almsgiving to the poor (cigayka lab busi birmaklig) will remove

the charging of sin (suy yazukni yiidiip)’.>*

b: «pwldsy> bol {-DI} (124.6), <Ikndsy> ikindi (133.4).
Let us merge the description of these two contexts into a single formula:

(5) Environment of «dg:

Iff Cond;™ A (V@pmeol Gnmxy < <dp)™

input—> [((6n.m = 61) A (91(1)<' ((]) \ (y)) A (gl(z)< (Q \% <y> \" (W)) A (91(3)<
ds)) V (8n-m1) < <«dp>) A (Gn-m-13) <*[C][+sonorant, +coronal, +anterior])] = Env,”

which may be read:

“given Cond, (i.e., for each graphemic string &, = {(8n.m(1)» gﬁ'.m(z), 8n-m(3)) Which
encodes for a CVC syllable o,,.1,);

and for every occurrence of grapheme «dp as surface representation of the
underlying object @y.m(x);

— the grapheme «dp will occur exclusively in syllable o, this latter being exclu-
sively represented either by the strings <1@dg, <lyds or <ywdyp—in short, any first
syllable exhibiting [d] as coda consonant should exclusively belong to the type
[2V0], [jVal;

— or discursively expressed: for every occurrence of grapheme «ds as onset of
the syllable which immediately follows o,.m, the underlying object g,.(m.1)3) domi-
nates a [+sonorant, +coronal, +anterior] consonant, i.e. /I/ or /n/”.

50 Zieme (2015: 158: fol. 4recto, 1. 089).

51 Starostin, Dybo & Mudrak (2003: 534).

52 Here is Zieme’s translation (Zieme [2015]: 162): ‘Siinden aufladen, und so sie entfernen
kommt vom Geben von Almosen an Arme’.

53 See § 1.3.1.

54 Here and in the following, for the sake of conciseness, every proposition of the form
“V@n-mx) Gn-mxy < € N[input])” is here held always to be implied by the simple statement
“Vgn-m(x)”~

55 The logical structure of this formula is: if (a and (b or ¢)) then (d or e) = if (a and b then
d) or (if a and c then e).
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Besides the aforementioned contexts, the grapheme <«dp occurs only in some
Sogdian loanwords, such as «dsynds1r> dindar (133.1).%° This lexeme is calqued di-
rectly from Sogdian «3ynd”’r> (cf. Gharib [1995]: 149b). One thing that stands out is
that not only does the Aramaic grapheme <d> never occur in the so-called Sogdian
script “of the Ancient Letters” (Sims-Williams [1975: 136, note 23]), but also “the
Sogdians do not seem to have regarded the distinction between [/6/ and /6/] as a mat-
ter of vital importance [...] nor did the Manichaeans find it necessary to differentiate
/d/ and /6/ in their otherwise precise and unambiguous script” (Sims-Williams
[1981: 349]). At any rate, in Syro-Sogdian the grapheme <z would have repre-
sented the voiced apico-dental continuant [d].

1.4.3.1.

To sum up: the Turco-Syriac graphemes <tp, <ty> and «dp—as they occur within the
linguistic domain under scrutiny—are in fact the encodings at the surface level
representation, of three allophones, whose tense articulation hierarchy may be repre-
sented as follows:

[+tense] rrrrssnnsnnassnnnnannnnnnnnnnnns » [_tense]

tp <tp> «dp

v v v

[t] (6] (]
1.4.3.2.

Let us recall here paragraph 1.1.5, where we outlined in discursive form the syntag-
matic environment of the grapheme <¢>. As already stated, the Turco-Syriac graph-
emes <> and <§> appear to be the encodings, at the surface level representation, of
two allophones, whose tense articulation hierarchy may be represented as follows:

[HtenSe] €==sersrrmrersrararrrrananananas » [-tense]

x> <>

v v

[x] [c]
1.5.

Let us compare the two formulas which describe the environments of «dy and <¢>
(see §§ 1.1.5 and 1.4.2):

56 Here I must rely upon Zieme’s transcription, as I cannot draw any reliable information
from the photograph provided by Yoshida & Chimeddhorji (2008: 363).
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(6) Environment of «dg:

Iff Condl A (VQn-m(x) I Gn-m(x) I <d8>)

input— [(Spm =) A (G11) < (b V <) A (G129 (D V <y> V «<w>)

A (813)< ) V (@nmy < <d5>) A (@n-m-1y3) <J* [C][+s0n, +coronal, +ant])] =

Env;
(7) Environment of <¢>:
Iff Cond; A (V@nmx) | 8n-mex) < <§>)
input — [(@r-m3) < <9) A (8 nmeny1y D) V (Gnemry < <5>)
A (8n-m-1y3) <* [C][+s0n, +coronal, +ant])] = Env,
2.0. A partial vowels inventory
2.1.1.
lrilyx> — MWp a,[a]
(Gpm= (Q_ﬁ.m(l), gg:m(z)a gﬁ.m@)))-(en = (93(_1), gﬁ(z), 9&3)))
v v
$CVC$ ¢ $CVC$
v
(1)
Y
[C2][+dorsal, -high]
)]

Iff Cond, A (8n3) <* [Cl[+dorsal, -high]) = Cond.,
A (V8 ) | 8y < 1) = Conds,
input — (gﬂ_mm <* [V] [-front, +low, +back, -round]).

“Given Cond,; if g,3) € S, is the underlying representation of a [+dorsal, -high]
consonant ([x]), coda of syllable o,; for every g,.m) (the input) which dominates an
occurrence of grapheme <l>—i.e. which is not zero in surface representation
(immediately dominates a non-zero surface-representation)—and which therefore is
the underlying representation of a non-disambiguated [oafront] vocalic nucleus of
Gnm (cf. §§ 0.2, 1.1.2);

— this g,.m(2) should encode for [a] ([-front, +low, +back, -round])”.

57 Cf. above, note 50.
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2.1.2.
«hymlyx> rahimlig — W,
! Lo "
(Snm = (Bhm(1y Fnmey SnmN-(Sn1)-(Sn = (Gn1y 8y Bne3)
(10)

Iff Cond, A Condys, A (V@) )| Gn-mzy < @) = Conds,
input — (gn-m2y I*[V]1[-front, +low, +back, +round])

Given Cond; and Condy,; for every @,mq) (the input) which is zero in surface
representation (which immediately dominates a zero surface-representation);

— this @,.m(2) should encode for [p] ([-front, +low, +back, +round]).

Cf. xy]lSgx> [xileoy] (126.12), <tegblr> tav {-Ar} (130.5); <lydml@slrésgn> idma
{-sAr} san (124.5).

2.1.3.
«swyzlB8mlg> sozlas {-mAK} — W,
i l d [a], [e]
(©).(Chm= (Qg.m(l), gﬁ.m(z)» gg.m@)))-(en = (gg(l)» gg(z), gﬁ(3)))
(11)

Iff Cond, A (gn3) <*[C][+dorsal, +high, +tense]) = Condy, A Conds,
input — (g} .o, <*[V][-front, +low, -back])

“Given Condj; if @, is the underlying representation of a [+dorsal, +high, +tense]
consonant ([k]), coda of syllable o,; and given Conds,;
— then gﬁ_m(z) should encode for [a] ([-front, +low, -back])”.

2.14.
<trsq lyg, tdrsdklig — W,
l d, [€]
(Som= (gﬂ—m(l)’ g;’—m(Z)’ gg-ma)))'(en-l)(@n = (9;’(1)’ gg(z)’ : )
(12)

Iff Cond, A (8a3) <*[C][+dorsal, +high, -tense]) = Conds, A Condsy,
input — (@ ) <*[V] [+front, -low, -back, -tense])

“Given Cond,; if @) is the underlying representation of a [+dorsal, +high, -tense]
consonant ([y]), coda of syllable c,; and given Condsy,;
— then @, m() should encode for [¢] ([+front, -low, -back, -tense])”.




136 Delio Vania Proverbio

2.1.5.
Jdylygy elig — W,
e [e]
((SP™ =(9‘.§’.m(1), gf,’.m(z), Qg.m@)))-(@n =(9ﬁ(1). Sgﬁ(z), $5Gn(3)))
(13)

Iff Cond, A Condy, A (8} ) < (<y> V <1y>) = Cond5,
input — (@} o) <*[V] [+front, -low, -back, +tense])

“Given Cond, and Condyy,; and given Conds.;
— then g, m() should encode for [e] ([+front, -low, -back, +tense])”
Cf. <'ka}?> eki (128.2, 8), but also myg,w> (128.12) negii, <xnyteyg,> (124.8) ne-tdig.

The first four aforementioned relationships may be merged into a single statement
(14):

Iff Cond; A ((Condy, V Condy,) A (Cond5, V Condsy,))
input — (gn-m2) I*[V] [-round]) V (@s.m2) <*[V] [+round)
V (8n-m) <*[V] [-front, +low]) V (8n.me) <*[V] [+front, -low]).

If we consider Cond, as an obviously implied condition, and if we replace
Cond,, and Condy, with the following, more general conditions:

(3Gn-m+1) Bn-mes1y “¥[Cl[+dorsal, -high) = Cond,,
(3Gn-m+1) Bn-mes1y T¥[Cl[+dorsal, +high) = Condsg

we obtain (15):

Iff (Cond,. V Condyg) A (Cond5,V Conds,)
= (8ome) <*[V] [-round]) V (@s-m@) <*[V] [+round)
V (@n-m) J*[V] [-front, +low]) V (@n.m2) <*[ V] [+front, -low]).

3.0. The Old Turkic Reader

Heinz & Lai (2013: 55-61) strongly advocate the theoretic assessment according to
which a phonological representation (for example a possible phonological
representation of vowel harmony) may be implemented in terms of p-subsequential
relations, i.e. algorithms implemented in a quasi-deterministic input transducer—
i.e., very roughly speaking, in terms of a (quasi-)deterministic Turing-Machine cal-
culus.
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Now, if we define the following alphabet:

I' = Tinput U Toupue = {7i= gcn—m(’lil) € C;

Ya= gcn—m(Z) <KV I([Vx] € Vp) A (Vg D <D>));
Yz = gcn-m(2) <<

Yo = gon-m(Z) <*[\]x] l [Vx] € V[-fronl, +low, -back];

Yc = gcn-m(Z) <*[\/x] I [Vx] € V[+fronl, -low, -back, -tense];
Ya= gcn-m(Z) <*[Vx] I [VX] € V[-fronl, +low, +back, -round];
Ye = gcn—m(Z) <*[Vx] l [Vx] € V[-front, +low, +back, +round];
Ye= (gcn—m(2) < <®>) A (gcn—m(Z) <*[\]x])v

Y2 = 8%n-mee1) V¥ [Cx] | [Cx] € Cugorsal, -hights

73 = 8 n-m@e1) F*[Cx] | [Cx] € Clagorsa, +highys

Ya = (gcn-m(Zi-]) < (Q))) A (gqn-m(2il) <*[Cx]),
Cipp=2+1)

cn-m(p =2%1);

Onp=2+1) }

where C is (the set of all the g-objects which immediately dominate) [= Statementy;]
graphemes encoding for [+cons] segments; Clidorsal, +highy © C 1S [Statementg]
graphemes encoding for [+cons, +dorsal] segments specified for the [+high] feature;
Cladorsal -high) © C is [Statementq;] graphemes encoding for [+cons, +dorsal] segments
specified for the [-high] feature; V is [Statement,;] graphemes encoding for [+vo-
calic] segments; Vg C V is [Statementg ] non-zero graphemes encoding for [+vo-
calic] segments; Vi gon, +1ow) © V is [the set of all the g-objects which dominate =
Statementy,] [+vocalic] segments specified for the [-front, +low] features; Viifont, -1ow]
c Vis [Statementg,] [+vocalic] segments specified for the [+front, -low] features; V|.
round] © V' is [Statementg,] [+vocalic] segments specified for the [-round] feature;
Vitrouna) € V is [Statementg;] [+vocalic] segments specified for the [+round] feature;
Gi(p=2+ 1) Onm(p=2= 1)» Onp =2 + 1) ar€ sequencing labels which are automatically at-
tributed to each cell: (1) and 6,3y mark respectively the beginning (the head of the
nonblank portion of the tape, the leftmost nonblank cell) and the end of the
syntagmatic string respectively;
and if we put:

() V= Y) V(.S 1)) =A
() =y V@) =B

we can first translate statement (15) into the following formula (16):

Vyilyi=72)-[[A = (v =vd)] V [B = (yr =721l
AVl yi=73)[[A = (v.=7p)] V [B — (ye=7vJ)]]

Then, we can implement a Deterministic Finite State Transducer OTR = (Q, X,
T, 8, #, q0, gf) defined as follows:



138 Delio Vania Proverbio

Q = {qu qi> 92, 935 94, 955 96> 975 g8, qos qi0» Qf}, = {Yb’ Yes Yas Ye}» I'= {‘Yhya, Yz

Yos Yes Yds Yes Yis Y25 ¥35 Y45 Ol(p), On-m(p), Gn(p)}-
The tape symbols y; and ysoccur in a given cell when, respectively, a [+vocalic]

or a [+cons] segment is encoded by «@> in surface representation.

3.1.1.

First example: let us consider the string <pyrklymn> ber {-GAy} {mAn} (128.5). As
a first step, we ‘interpret’ it according to our CVC syllabification model (statement

1):

P <> > k> > <> am> a>
Xp Xp> X3 Xg X35> Xg X7 «Xg>
81 8102) 813 8231 820) 8203 83(1) ?

Now, since (s<xp < [C]) = (Gn.m2) < <@>), it is the case that:

911 9102 913 92(1) 9202 9203 83(1) 9302) g3(3)

| | i l 1 | ! @ i

[Ciy] | Vil [Ci3)] [Comy) [Va)] [Cos)] [C3y] [Vl [Cs3)]

We then transform it into the following TM finite tape:

| # I 15131 I Ya0102) l Y1013) l Y30n-m(1) | Y2On-m(2) I Y10n-m(3) I Y10n(1) I YiOn(2) I Y10n(3) \ # ]

Let OTR starts:
01. 8(qo, Yie1c1)) = (q1, D, +1) 10. 3(gs, YcOne2)) = (g5, D, -1)
02. 8(qy, Y.0102) = (qy, D, +1) 11. 3(gs, Y161y) = (qs, D, -1)
03. 8(q1, Y1013) = (q1, D, +1) 12. 8(gs, Y10nm) = (@5, D, -1)
04. 3(q1, ¥Y30m-m) = (q2, D, +1) 13. 3(qs, Y6On-me))) = (s, D, -1)
05. 8(q2, ¥:On-m@) = (43, Y6On-m(2)s +1) 14. 3(gs, Y36nm)) = (g5, D, -1)
06. 3(q3, Y1Gnme) = (q2, D, +1) 15. 3(gs, Y1013)) = (g5, D, -1)
07. 8(q4, Y1n1)) = (q2, D, +1) 16. 3(qs, Ya012) = (g5, D, -1)
08. 3(q2, YiOn2) = (Q4» YcOni2)» +1) 17. 8(qs, Y1010y = (g5, D, 0)

09. 8(q4, chn(3)) = (qS» Q, 'l)

Symbols
States Y1914 YaS12) Y1013) Y3 n-m(1) YaOn-m(2)
Jo
qi Q. 9.+D) | (q.9.+D | (q,.D.+1)
P (q. 9, +1)
qs (93, Y6Gn-mey +1)
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Ja

as (95.9.-1) | @5.9.-1) | (5. 9.-1) (95, 9.-1)

qr qr 9, 0)

Symbols

States Y1Cn-m(3) BALSIIN YiCn(2) Y10u3)

Jo

Qi

Q> (qo, @, +1) (90, @, +1)

I3

qa (94, YeOn2), +1)

s (qu g, '1) (qS, Q, ‘1) (QS’ Q, '1) (q51 g’ '1)

e

The instructions 5 (8(Q2, Y:On-m@) = (43, Y6Onm@)» +1)) and 8 (8(qz, Yiou2) = (qs,
YcOn2y» +1)) are implementations of, respectively, licensing constraint (11) and (12),
and therefore the output is : b(x)rkaymdn [berkeymen].

3.1.2.

Another example is: <tr1x1t1yr;l:;to'l> (127.2). The lexeme <t 1x1t,> being a loan-word
based on Syriac taht ‘under, beneath’ (which eventually became [tayat] in Turkic
mouths), should possibly not be translated as ‘worship’: ** <pyr“myr%wut01%r§
usnyrﬁ;l L,'Ix]ttyr;;;teL'lrt,wx“ nlrsfrit.ylim1S> bir mepii tipri sin {+Iy} takat {+In}
{+DA} artuk na (a)r {-sAr} tila {-mAz} (127.1-3) ‘An eternal God does not re-
quire anything more than your submission’.

tp << x> < <t <> g tp <

X X X3 Xy Xs> Xg> X7 Xg> Xg>

Now, since (s<x3> < [V]) — (821) < <@>), but also (s<xs» < [V]) — (g2 < <«P>) (see
statement (1)), so it is the case that:

58 As did Mutd (2008: 244): “52FE% . But cf. Zieme (2015: 164): “[...] taxat ‘Gehorsam’,
vgl. osm. taat (Caslb) “act of obedience to God; act of piety’ (Redhouse 2011, 1072a) (<
ar. \ 1a"y". Though perfectly conceivable, and semantically convincing—although raxat
would have appeared in conjunction with tapay, cf., at any rate, Zieme (2015: 160, line
104): qurbana tapinur—Zieme’s proposal does not seem completely unchallengeable
from a phonetic point of view, since it relies on the implication of the following,
hypothetical process: [*toSet] > [*tacat] > [tayat]. On the other hand, a hypothetical lex-
eme *tayat could well have been written <t 1S1tp, but hardly «./Ix1ty (cf. §§ 1.1.5 and
1.4.3.2).
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g 912) gi3) 921y 9202 923) 931y g32) 9303) a1y 42
! ! 1 P> ! ! D> i) 1 ! !
[Cin] | Vial | [Cia] | [Cay] | Vo] | [Com] | [Caxp] | [Vaa] | [Cia] | [Can] | [Vae)]

The resulting TM finite tape is:

I # I Y1011 l Yz01(2) I ¥2013) I Y4On-m(1) | Yz0n-m(2) | Y1%n-m@3) _

Y4On-101) I YaOn-1(2) | Y10n-1(3) l Y10n(1) I Y20n(2) I # |

Again, OTR may start:

1. 8(qo, Y10101)) = (q1, D, +1)
2.8(q1, v:012) = (q1, D, +1)

3. 8(qs, ¥20133)) = (Qe» D, +1)

4. 8(q6, YaOn-mn) = (q7, 191, +1)

5. 8(q7, ¥:0n-m2) = (48, YaOn-m(2)> +1)
6. 8(qs, Y1Gn-m@3) = (qg, D, +1)

7. 8(d6 Y4On-101)) = (g7, 191, +1)

8. 3(qy, YaOn-12)) = (Ges D, +1)

9. 8(d6 Y10n-13) = (qe» D; +1)

10. 8(qe, YcOn(1)) = (g6, D, -1)

11. 8(ge, ¥,0n2)) = (Gs: YaOu-me2» +1)
12. 8(qs, 71603)) = (g0, D, -1)

13. 8(qy, Y10n-13))) = (qo, D, -1)
14. 8(qg, YaOn-112)) = (qo, D, -1)

15. 8(qo, 1Dloy.1(1)) = (g9, D, -1)

16. 3(qo, Y10n-m@) = (4o, D, -1)

17. 8(q9, YaOnme2) = (49, D, -1)

18. 8(qo, 19164.m(1) = (Q0, D, -1)
19. 8(q9, Y2013)) = (g9, D, -1)

20. 3(q19, Y2012) = (Qi0, YaO1(2)5 -1)
21. 8(q10, io101)) = (qr, 9. 0)

The instructions 5, 11 and 20 are implementations of licensing constraint (9), and
therefore the output is: tagat(x)yta.

3.1.3

A third example: <lkndsy> (133.4):

> k> a»

<d5>

(y)

<Xp>

Xp> <X3>

<Xg>

Xs>
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According to (1), we obtain the following grid:

D> > k>

Y101(1) | Y2012) | Y101(3)

Then, according to (1b):

D> <>

Y4Gn-m(l) chn-m(x)

this latter, according to (1a), being immediately converted in

D> D> <ap

Y4cn-m( 1) thn-m(Z) Y Gn-m(3)

Eventually, [o|a[o|{o]|d]|n]d|v]|o]

from the resulting TM finite tape is:

I # | Y401(1) | Y201(2) | Y101(3) | Y4On-m(1) | YtOn-m(2) | Y10n-m(3) | Y1On(1) | YaOn(2) | Y40n(3) | # |

OTR’s output: akdnd(x) [ekendi].

3.14.

As a final example, let us examine the controversial instance <xwsnwtyp (126.2),
cf. § 1.1.9. From the initial string

X> <W> <S> a> W> tp>

Xp | Xp X3> Xy Xs> Xg»

we obtain the following TM tape:

<X> <W> <S> D> P> x> D> <W> <tg>

Y201y | YaC12) Yi01(3) Y4On-mh) | YOn-m@ | ViOn-m@ | Y4O0n) | YaOn@ | ViOn@3)

OTR’s output: g(x)san(x)t.
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4.0. Unpredictability

Let us return to statement (16):
Yyl yi =y MA = = v)] V [B = (=7 A (Y1l v1 = 13)-[[A — (v, = )]
VI[B = (yr=v0ll

Recalling what we previously stated in paragraph 0.1, we can affirm that v, v», etc.,
> may be represented in the form of one-branch trees stemming from a string of
equal-ranked nodes (mother-nodes):

{Yon-mn}

!

V]

Furthermore, we may say that such a linear relationship between a mother-node and
its daughter node is peculiar to each mother-node, i.e. is a property of it. Thus
V8um) — (A'@om | Gom E Onm), i.€. there is exactly one particular linear relation-
ship that turns out to be satisfied for each mother node (17).

This means that iff (Qp.m = Pnp) — (Gn-m = Gn-p)-

According to a simplistic interpretation of statement (17), we would say that
within any given finite graphemic string, each grapheme exhibits a sequential (ordi-
nal) uniqueness.

4.1. A brief excursus: mod-b

In the following, brief excursus, we will employ the function ¢,.,, the property of
being linked to a specific daughter -node, to interpret the formalization of the above
mentioned empirically verifiable conditions under which our initial statements (1a)
and (1b), otherwise assumed as axiomatic, are thinkable as somewhat true (see §
0.2). As already anticipated in § 0.3, this model implies a (costly) logical entangle-
ment, a logical tunneling between the bidimensional universe of representation and
the universe of concrete objects.

Let us introduced a three-dimensional variant of mod-a (see § 0.2), by splitting
the plane of representation into two parallel planes: the proper plane of representa-

59 We remind that the symbolic string y,6,.m@+1) is @ mere positional label which encapsu-
lates some input-information about the “nature” of the correlated g-object and its exact
position within a given finite string of symbols.
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tion and the plane of real, concrete objects (graphic signs, phonetic gestures). Both
planes exhibit a three-level structure:

mod-b Yx(on-m)(1)

Although it is by no means strictly essential, we may regard 1,.y(}), the “real-world”
counterpart of g,.n2), as the neural state correlated with a specific graphic gesture.
Thus, since we empirically observe the following:

(VIXIl (1) < xD-((slxI < [C]) = (Gn-mez) < @)

“for every 1,.,)-object which immediately dominates a certain graphic signs Ix|, if
the immediate right-successor of this latter encodes for a [+cons] segment, this im-
plies that the immediate right-successor of the ‘correspondent’ g,.m(1y-0bject (@n.m(2))
is represented by @ in surface representation”;

(V! 1.m3y < IX1)(slxl < [V] V slxl < [C][+sonorant, +nasal, -labial])
= (gn—m+l(l) < ‘0>))

“for every 1,.,3)-object which immediately dominates a certain graphic signs Ixl, if
the immediate right-successor of this latter encodes for a vocalic segment, or for a
nasal [-labial] segment, this implies that the immediate right-successor of the corre-
sponding g,.m@)-object (viz. §n.m+1(1), Which dominates the onset of syllable G,.m41) iS
represented by @ in surface representation”;

((VIXIl T2y < IXD(AsIX]) — (gn) < <0>))

“for every 1,p)-object which immediately dominates a certain graphic signs Ix|, if
there does not exist any immediate right-successor of this latter (which is recogniza-
ble as the rightward boundary of the given “syntagmatically meaningful graphemic
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string”), this implies that the immediate right-successor of the correspondent gy)-
object (g,3)) is represented by @ in surface representation”;

we can generalize by saying that, when in the world of concrete objects, a certain
ih.m(x) Satisfies the property @nmx) (omex) E @Pnme), We infer (logical tunneling) that
in our representational universe is §n.ms1) E @nm(@)-

4.2

Let now consider a well-ordered set of totally arbitrary symbols, namely the alpha-
betI'v={Q, O, ©, ©, S, ©}. The following graph (18) represents a finite, well-
ordered string of such symbols, each of which exhibits a specific, unambiguous
mother-daughter relationship with another symbol.

S ) @ S € ©

® 0] @ © S} ©

Since, according to (17), (Vgu.m) — (3!0nm 160-m E @), the above mentioned graph
implies the following, peculiar set of conditions:

O, = {OF¢e, DF90, OF0e,.QF0e, OFps, OF¢p}
Thus, (VI'y) — (T'x E®y)

At this point, we proceed to expand our primitive, discursive assumption (§ 0.1), by
introducing a more general, fictitious example. Starting from a number of disparate
considerations (synchronic, diachronic and comparative), we may state that, at least
within the frame of our linguistic domain, a fictitious Old-Turkic syntagm such as
*p'rmk> should have been read as barmdk, while a fictitious syntagm such as
*p'rmx> should have been read as barmdgq (roughly speaking: we are looking at a
simple case of front-back vowel harmony).

Here we touch on a crucial issue. While we can assume that graph (18) repre-
sents precisely the relationship *<«p’rmk> — barmdik, the relationship *<«p’rmx> —
barmdq may be, in its turn, represented as follows (19):

©) O] @ S © ®
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The problem arises that graph (19) disproves statement (17). We are forced to
reformulate the representation enunciated in § 4.1 in the following terms:

Each g, exhibits three distinct properties: the fact of being preliminarily
classified as a certain kind of ‘y,’, i.e. of being associated to a certain input label (of
exhibiting the property ¢,, see § 3.0;); the fact of holding a certain position (labeled
On-m(2¢1)) Within a finite linear string of symbols (of exhibiting the property ¢,); and
the fact of satisfying a certain “vertical”, mother-daughter relationship with an
appropriate output-label (the fact of exhibiting the property ¢,). According to graphs
(17) and (19):

D ={ (OFEQ, A OE @; A OF 9y,); Dp={ (OEQ, A OFE ¢; A OF 9,);

(CD'=(P7ACD'= (Pu/\CD'= 0o)s (@h(py/\(D': (PGACD'= 0o);
(®'=(py/\®'= 05 A @F (Pu); (@F(PYAQD': (Pc/\®'= (Pu);
(QFp, A OF ¢ A QF ¢u); (QFp, A OF ¢ A QF ¢u);

(9'=(Py NOE 05 A\ OE (Pu);
(©|=§(>y A @'z(Po A ©OF (Pu) }

(e'z(PY NOE Os A\ OE (Pu);
(©'=(Py N@E Ps A Ol (Pu) }

What we actually observe can be illustrated by the following graph:

((D'= (Pu)(bxl; (e'= (Pa)fbxl

(DE 9u)ax; (OF 9u)axe

Y(b V ¢)onm@zY(d V €)onmz outputlabels

[V-b]

gn-m

[V+b]

gn-m

Y(bV )onm@Y(d V €)onme outputlabels

[V-b]

[V+b]

The following statement captures some
sentation:

aspects of the above reformulated repre-

iff (30,,)(1Dy| - (@FQ, A OF @)l = Dyl — (@EP, A @F ,)))
— [Fo.™ (DE ¢,) € Dy1))
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A ((OF 9,) € O [(DF 0™ # DE 0,
A (OFE 0™ # OF ¢, (20)

What exactly does statement (20) mean? Let us consider the following, straightfor-
wardly discursive observation: the sole “inner” detectable mark which allows us to
discriminate between the (possibly harmonic) vowel pattern encoded by the se-
quence of non-adjacent grapheme <> and <«@>, when occurring in the strings
*p'rm@k> (to be read as barmdik) and *<p’rm@x> (to be read as barmdg), is the
alternation of the graphemes <k> and <x> at the end of the sequence «p’rm@>.

Such an otherwise insightful observation does not capture the core meaning of
statement (20), which pivots around the inequalities Q) F @™ # @ E @, and
e = (pa0xl ¢ e = (pad)xZ‘

So, in the end, does this mean that the transition function ¢, is non-determinis-
tic? In fact, in this specific case (and only in it), it does not, and the Finite State
Transducer described in § 3.0 is definitely deterministic (on the equivalence be-
tween non-deterministic and deterministic finite automata compare Hopcroft & Mot-
wani & Ullmann [2001: 60-64]; Barua & Gupta [2013: 8]). But in order to capture a
complete representation of the ¢, denoted by a symbol occurring in a certain cell on
the virtual tape, OTR requires a piece of information which is possibly not stored in
that cell. This information is possibly retrievable from another, distant cell or even
the last cell of a given finite string. Our transducer turns out to be a palindrome
automaton.

Input-tape

—> [ [T 1
) O @ e o

® ® @ © ) ®
C I e ) <
Output-tape

4.3 Encoding ambiguity

Until now, we have exclusively considered examples in which we have been able
unambiguously to determine the ¢, of a given g-object (its univocal relationship
with a phonetic surface representation), while avoiding the specter of phonetic un-
predictability. This, instead, appears to be the general rule within our specimen.

As a first, possibly dubious example, let us consider the following string:
pyr.m, yfyn’éupyr_myn’éw (127.4): bermis {-In} bir meyii.
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The following example is definitely much more insidious. Let us consider again
some syntagmatic contexts in which the morpheme {+DA} occurs:

< IxTtyngtyD> (127.2), cf. § 3.1.2;

«sw B sTmySyntyT>:

pyr._lsyp_sw_B sImysynty1_t:ye,ly Ingwz_pyrsTi_swyyx_swB®l lyswrsTo> bir ac
{-Ip} suvsa {-mI3§} {+In} {+DA} teg yalyuz bir ¢an (< Chinese 3%) soyik® suv iciir
{-sAr} ‘[... ] when he is thirsty, (he) let (him) drink only a cup of cold water [... ]’
(125.3-5).%2 Cf. «pyr_s1h_swyyxlswB_lyswrmy$> (128.3-4).

Pytyg,2tD bitig {+DA}, cf. § 1.4.1:

stem On-2 On-1 On [Kaisse]
e, IxX It yng> dy)>
VeswPs b ays» <yn> <tg >
Vpytyg, tob>

In paragraph 3.1.2 we considered the string <t,r'|x'|t[yrfgt9'l> to be calculable by our
Finite State Transducer OTR since we assumed that, for every occurrence of the
grapheme <1> within the aforementioned “Phonological Word” (or Prosodic Syn-
tagm, whose boundaries are axiomatically taken as unambiguously detectable, see
§§ 0.2, 1.3.1), its ¢, will be univocally determinable. But since we do not know
whether or not, within this specific synchronic domain, the morpheme {+DA}
would actually have been opaque to rightward vowel harmony spreading, our
assumption turns out to be untenable.

5. Conclusions

In an overwhelming majority of cases, it seems impossible to unambiguously deter-
mine the @, of a given grapheme (its univocal relationship with a phonetic surface
representation). The phonetic unpredictability appears to be the general rule within
our specimen.
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Appendix

Specimen of a Syriac ms in Syriac script: Ms Berlin, Museum fiir Asiatische Kunst,
MIK III 111v =T II B 37, cf. Hunter & Dickens (2014: 354-355, no. 394).

Specimen of a Syriac ms in Uyghur script: Ms Berlin, Museum fiir Asiatische
Kunst, MIK III 58r, cf. Dickens (2013: 369); Hunter & Dickens (2014: 352-353, no.
391).

Specimen of a Sogdian ms in Syriac script: Ms Berlin-Brandenburgische Akademie
der Wissenschaften no. 239r =T III B = E28/66 from Bulayiq; cf. Sims-Williams
(2012: 152).
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Specimen of an Old Turkic ms in Syriac script: Hohhot ((:f{1324%), * Inner Mongo-
lia Cultural Relics and Archaeology Research Institute (5% B G % %8
Ffr), Ms from Xaraxoto (H&ichéng, S45): Mutd (2008) no. 125 = Zieme (2015), T,
fol. 1 verso.

63 The “Blue City”.
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