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The article analyzes the alphabets used for the Ukrainian language in the course of its evolution and
proposes a system of their simple-correspondent (isomorphic) transliteration into the Latin script
that possesses the property of reversibility and is the base for the Ukrainian transliteration standard
DSTU 9112:2021. It is stated that due to the complete letter register, compatibility with the language
processing procedures, and the more appropriate phonological motivation, the proposed system is
more viable than the Romanization tables of the ISO 9:1995 and that of the Library of Congress. In
addition, a phonemic transcription mechanism for modern Ukrainian is proposed, that is necessary
for machine translation, cross-lingual information retrieval, language transfer, speech generation,
and other Natural Language Processing tasks. The obtained results are helpful for the effective
inclusion of Ukraine and other Slavic countries in international cooperation in the field of
preservation of historical written monuments, information and linguistic technologies, corpus

linguistics and computational lexicography, machine translation, and library science.
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1. Introduction

The globalization processes and rapid development of information and linguistic technologies have
resulted in the rise of an information space in which textual linguistic data are provided mainly

through Latin script. Given this, the countries whose languages are based on non-Latin alphabets,
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have developed the Romanization systems which are used in their international communication:

Hitachi (Jap.), Pyongyang (Kor.), Xinhua (Chin.), Hurghada (Arab.), Haifa (Yid.), etc.

The use of Latin script has gone today far beyond the traditional linguistic problem of how to render
individual proper names and exoticisms. The Natural Language Processing (NLP) scenarios often
require the availability of equivalent Latinized alphabets for languages based on non-Latin scripts.
Transliteration issues have been explored mainly in the context of the use of automatic transliteration
tools for ancient and modern Sanskrit (Cai & Wang 2018), Javanese (Razak et al. 2018; Widiarti &
Pulungan 2020), Punjabi (Abbas & Asif 2020), Arabic and other non-Latin texts (Bogacz, Klingmann &
Mara 2017) where machine transliteration is considered as a component of information retrieval (Naji
& Allan 2016). The projection of text from orthographic space to phonemic space was proven by
Tsvetkov & Dyer (2016) and Chaudhary et al. (2018) to enable effective knowledge transfer across
languages. Phonemic Latinization (transcribing phonemes in International Phonetic Alphabet — IPA)
of low-resource languages involved in machine translation and speech recognition, helps to improve
the translation and recognition quality for proper names and other lexical units that sound similar in

different tongues.

The need to reflect the Latin texts of historic Ukrainian texts is especially urgent because of the
necessity to preserve the cultural heritage of Ukraine and other European countries possessing
historical monuments of the 9th — 14th centuries containing texts in the Ancient Ukrainian language
that is recognized by historical linguists studying Ukrainian as one of the major dialects of Old Slavic
(Mozer 2018, 9). Despite the great role of the ancient Kievan state in the development of the languages
of Eastern and other Slavs (see Sobolevskihj 1907; Istrina 1915; Shevelov 1979; Mozer 2018), it is
relatively little known about the Ancient and Old Ukrainian languages spoken on its territory. A
notable reason for this is the absence of a corresponding comprehensive Romanization system, where
the existing standards for the Slavic alphabet (ISO 9:1995) and the Church Slavic alphabet (ALA-LC
2011) have strong restrictions on their use: the first does not have in its register the most of historic
Cyrillic letters (8, @, I, A, i, etc.); the second fails to provide transliteration using the basic Latin
letters (with the ASCII codes 33—127) that is important in language processing technologies and does

not contain the Cyrillic letters z, 1, .

The appearance of the Unicode system allowing for communication in the Cyrillic script has alleviated
but not completely resolved these problems. For example, the development of the Ukrainian cultural

sector involves, in particular, the preservation of historical written monuments of Ukraine, as well as
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ensuring their “visibility” and accessibility for professionals and users in Ukraine and worldwide. The
inclusion of textual information on these documents in international databases and information
resources is required for international research, possibly within the European Research Infrastructure
for Heritage Science (Pezzati 2019). Effective inclusion of Ukrainian into NLP systems implies relevant
alphabetical and phonemic Romanization mechanisms, that is useful for translation of borrowed

internationalisms and proper names.

In this article, we will consider the system of Latinization of the historic Ukrainian alphabets that uses
both letters with diacritical marks and those with the ASCII codes 33-127, which grounds the
Ukrainian transliteration standard “Cyrillic-Latin transliteration and Latin-Cyrillic retransliteration

of Ukrainian texts. Writing rules” (DSTU 9112:2021).

2. latinization methods

To warrant effective inclusion of Ukrainian language into multilingual corpora and NLP instruments,
we will use isomorphic (bijective) transliteration of Cyrillic texts into Latin script (Striova 2019),
which ensures the complete preservation of the information contained in these texts. The scientific
transliteration approach is based on the principle of mutual unambiguity between the original
graphemes and transliterated characters (Maslov 1987, 284), which is important for reverse
transliteration and prevents information loss. This kind of relation exists between gajevica and
vukovica in the languages of former Jugoslavija. Reformatskij (1960, 96) noted that it is not necessary
to strive for adequate reading of proper names in other languages. The scientific transliteration does
not involve the most “convenient” or “easy” reading of the converted text in another language but

takes into account the rules of the original pronunciation of graphemes.

Based on the above, we propose isomorphic transliteration and retransliteration tables for the Ancient
Ukrainian alphabet widely known also as the 0Old Slavic or Church Slavic (10th century — second half of
the 14th century), for the Old (Medieval) Ukrainian alphabet (second half of the 14th century — 1798),
and for the New Ukrainian alphabet (since 1798). This periodization is commonly agreed upon

(Shevelov 1979; Nimchuk & Purjajeva 2004; Mozer 2018).

A non-one-to-one (non-injective) approach will be applied to phonemic transcription of modern
Ukrainian letters with IPA symbols. This tactic is motivated by the more general character of the
phonemic representation of texts and by violations of the phonetic principle of writing, so that one

phoneme may correspond to different graphemes and vice versa.
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The transliteration choices account for reconstructed readout of Ancient, Old, and New Ukrainian
Cyrillic letters and the graphical traditions of the Slavic languages, where we use diacritics and
combinations of basic Latin letters (with the ASCII codes 33—126 — to be compatible with root NLP
procedures). Such combinations are needed because the Cyrillic alphabet has more letters than the
number of basic Latin letters. In these combinations, we use the modifiers h — introduced by Jakobson
(1965) — and w, which have no own phonetic meaning and denote phonemic modification of other
letters combined with them. So, in the Appendix, we present transliteration and retransliteration
(reverse transliteration) tables for each period using Latin letters with diacritical marks (System A)
and letter modifiers (System B). The phonemic transcription table is provided for the modern

Ukrainian.

3. Transliteration decisions

The development of the Ukrainian language was accompanied by characteristic phonological changes
(Sobolevskihj 1907, 20-151; Istrina 1915, 8-35; Meillet 1951, 15-125; Bezpaljko et al. 1957, 27-171)
which should be displayed in the Latinized alphabets. On the one hand, the origin of Old Ukrainian
letters from Ancient Ukrainian (Old Slavic) presupposes the presence of graphic similarity between
their Romanized counterparts, and on the other hand, the appearance of specific phonetic features
inherent in the Ukrainian language necessitates appropriate graphic modifications. Thus, we consider
Ancient Ukrainian, Old Ukrainian, and New Ukrainian as three different, though close to each other
languages. The corresponding Latinized alphabets must be similar, but at the same time reflect the
characteristics of the historical pronunciation. This primarily concerns the Latinization of the letters

r, €, u in different periods of Ukrainian language history.

The role of proto-Ukrainian dialects. Let us draw attention to the fact that the influence of proto-
Ukrainian dialects on the formation of the Ancient Ukrainian and Old Slavic language and alphabet is
not understood to the full extent. This impact is not only due to the great role of ancient Kiev (sic) in
the cultural, trade, and religious life of Eastern Slavs of the 9th — 14th centuries. Not widely known are
the historical monuments and artifacts evidencing the importance of the Ukrainian component in the

Slavic language history.

The proto-Cyrillic script had existed in Kiev in the 9th century, which is proved by finding of the
Sophia alphabet and artifacts of that time (Brajchevsjkyj 2009, 29-30, 142). Definitely, it was a

favorable substrate for Cyrillic alphabet adoption and its spread on the territories inhabited by Eastern
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Slavs. The facts of early language contacts are also documented. For example, Constantine VII

Porphyrogennetos (Kovotavtivog Z’ Hopgupoyévvntoc) transcribes in 949 into the Hellenic script the name

of Kiev and the names of some thresholds on the river Dnipro: o Kiafo, to Kiodfo (sic), tov Kiofa (sic)
(Shevelov 1979, 209); Neagiit (< Ne1acbITbh), Nesoovmi (< Necwu), Bepoirly (< BpRmTU < BhpbTU
‘seethe, popple’) (Sobolevskihj 1907, 20, 41) that reflect the proto-Ukrainian speech in writing. The
Ancient Ukrainian verb ebpromu corresponds to the modern Ukrainian eupysamu, the Russian

equivalent of which is different: 6ypaums.

These facts should be kept in mind when considering the Ancient Ukrainian alphabet (which is the
same as the 0ld Slavic alphabet). However, the detailed analysis of phonological dynamics of proto-

Ukrainian and Ancient Ukrainian dialects goes beyond the scope of this article.

The register of the Old Slavic Cyrillic letters is presented in (Istrina 1915, 22; Cejtlin et al. 1994, 56-57).
The register of Old Ukrainian letters is given (with certain variations) in (Zjizanjij 1596; Smotryskjij
1619; Bewhrywnda 1627). It should be noted that the authors of that time used the name “Slavic” to
denote the Ukrainian language. The register of New Ukrainian letters includes the alphabets of O.
Pavlovsjkyj, M. Luchkaj, M. Shashkevych, Ja. Gholovacjkyj, I. Vaghylevych, M. Maksymovych, P.
Kulish, M. Draghomanov, M. Ghatcuk, Je. Zhelekhivsjkyj and the modern Ukrainian alphabet (Pivtorak

2004; Nimchuk & Purjajeva 2004).

On the territory of modern Ukraine, elements of Latin script based on Polish, Czech, German,
Hungarian, Latin, Romanian, English, and other languages have been used since the 14th century
(Shevelov 1979, 451). Let us pay special attention to the letters that cause the most discord in their

Romanization.

The letter r. Pavlenko pointed out the Hellenic roots of the Proto-Cyrillic alphabet, which already
existed at the time of the educational activity of Cyril and Methodius and which was used in Kiev at
that time (Brajchevsjkyj 2009, 15). This alphabet included the Ukrainian Cyrillic letter r, as evidenced
by written monuments of the 9th century (Brajchevsjkyj 2009, 29-30, 142). So, the letter r comes from
the ancient Greek gamma v, which in Latin-script languages corresponds to the g: Gregory (English),
geology (English), giro (Italian), gusto (Spanish), grafolog (Czech). This origin presupposes the
presence of the graphic element “g” in the transliteration of Ancient Ukrainian. The preservation of
this element in the transliteration of the letter g in later periods would reflect the continuity of the
Ukrainian written heritage, the succession of alphabets that existed in the history of the Ukrainian

language.
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This letter was read out as a plosive sound [g] until, at least, the 12th century (Sobolevskihj 1907, 43;
Shevelov 1979, 451). The spirantization of the corresponding phoneme in Ancient Ukrainian, Ancient
Czech, and Ancient Slovak took place between 1157 and 1215 when the voiced pharyngeal fricative
consonant rose in place of the stop [g] (Shevelov 1979, 450-454). In the International Phonetic
Alphabet (IPA 2018), this sound is denoted by § (which represents the modified Latin letter G). This
provides phonetic evidence that the Ancient Ukrainian (Old Slavic) r should be romanized as a g, and
that the element “g” should be kept for transliteration of the Ukrainian r in the subsequent historic

periods.

However, at least since 1334, the Ukrainian letter r in toponyms, anthroponyms and common names
began to be rendered by Latin h: Hryczkone Kossaczowicz, Behohoscz, haliciensis, Torhowycze, Drohobicz,
Halicz, Hrubeschow, Halicie, Horbach, etc. (Shevelov 1979, 451). Meanwhile, the sound [g] started to be
denoted by the digraph kr (Sobolevskihj 1907, 43). However, in place of a r, there occurs also a g and a
digraph gh: Bogdano-, mogilla, Bogdanowicz, Golosa, Galich, Gallicia, Mogula, Bereg, Igrischtya; Beregh,
Ugh (Shevelov 1979, 451). On the other hand, according to Aghatanghel Krymsjkyj, the followers of the
Galician Jakub Ghavatovych, who in 1619 used Polish writing for the Ukrainian language,

transliterated into h the letter x, not r: xpiH — hrin (Nimchuk and Purjajeva 2004, 398-399).

All these examples of Latinization of Ukrainian names can hardly be considered as scholarly
approaches to create a holistic and comprehensive Ukrainian transliteration system providing an
equivalent Latin writing of the original text: at that time, the Ukrainian language did not even have an
established Cyrillic alphabet. As indicated by characteristic endings and letter combinations in their
Romanized forms, these were rather attempting to write Ukrainian names in such a way that they
could be read more or less close to the original sound by native speakers of Polish, German,
Hungarian, Latin, and other target languages. Apparently, the variance in the rendering of the
Ukrainian r is explained by the fact that neither g nor h provided its accurate readout: the first letter is
associated with a plosive consonant which was no longer present in the original sound, and the second
corresponds in these languages not to a voiced but to a voiceless consonant, and it was not used at the

end the word as a separate grapheme.

Likely, the use of the digraph gh in the words Beregh, Ugh was an attempt to introduce a transliteration
correspondence for the letter r based on graphemic considerations accounting for its Greek origin and
the fact of spirantization of the associated sound. In modern Ukrainian, the final r is read as a partially

devoiced velar fricative [y] (Vakulenko 2019, 42), so this notation is phonetically motivated.
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Shevelov emphasizes the importance of the morphonological factor in the change [g] > [y] because the
alternants to /g/ were fricatives. At the same time, the stop [g] lost the phonemic status. Further
transformation of a [y] into a deeper articulated pharyngeal sound had no phonological or
morphological consequences. The reason for this change, as the researcher notes, was the rise of a

prothetic sound with natural pharyngeal articulation (Shevelov 1979, 453-454).

The experimental phonetic data indicate that the palatalized variant of the Ukrainian phoneme /r/
(Latinized as /gh/) is realized by the velar fricative [yi] (Tocjka 1981, 83, 90). In view of the fact that
palatalization, velarization, and pharyngalization are mutually exclusive (Chomsky & Halle 1968,
307), it is unlikely that glottal and pharyngeal allophones [hi] and [%] will appear regularly. A similar
situation has developed in the Lithuanian language, where the phoneme /y/ is sometimes realized as a
glottal [h]: since the palatalized variant is always velar [yi], a [y] has an advantage over a [h] (Pakerys
1995). Therefore, taking into account the softened allophones of the phoneme /gh/ also leads to the
need to use the element “g” in the Romanization of the corresponding letter in the Old and New

Ukrainian alphabets.

It should be noted that Shevelov's conclusion about the absence of phonological consequences of
deeper articulation of a /gh/ is extremely important. On the one hand, it reflects the tendency of the
Ukrainian language to transform the plosive sound [g] (and the corresponding phoneme) into a
fricative one. Despite intensive contacts with languages where the phoneme /g/ is widespread, this
tendency results in the situation that the “similar” Ukrainian phoneme /r/ (Latinized as a /g/) resides
on the periphery of the Ukrainian phonological system. This is evidenced by the facts: (i) in the
dictionary of Ghrinchenko (1958-1959) there are relatively few words with the letter r (g), the vast
majority of which have parallel forms with a r (gh), and (ii) the frequency of the corresponding plosive

velar phoneme /g/ is the lowest of all Ukrainian phonemes, less than 0.1% (Zhovtobrjukh 2004, 765).

Lavrentij Kukilj (Zizanij) titles his work “T'pamarika” (‘Grammatics’), using the letter r. Then in the
text, there is the word combination “mHa8k® KrpammaTik8” (Zjizanjij 1596, 4). This indicates the
progressive assimilation of the fricative sound, which corresponds to the pronunciation of r, in the
plosive consonant under the influence of the previous stop [k]. In addition, this appearance of a
plosive allophone indicates that in the Old Ukrainian period there were no separate phonemes /r/
(/gh/) and /t/ (/g/), and the second only acted as a peripheral variant of the first. This is an additional

reason to include the element “g” in the transliteration of the letter r.
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On the other hand, this observation of Shevelov about fricative alternants gives more weight to the
velar allophone [y] compared to the pharyngeal [¢] and glottal [h]. The existence in the Ukrainian
language of a parallel alternation of voiced and voiceless phonemes (resulting from the first and
second palatalization of velars) /y/ - /3/ - /z}/ (Hoza ‘leg’ — Hixka ‘leg’ — Ha Ho3i ‘on the leg’) and /x/ -
/] - /si] (eyxo ‘ear’ — sywko ‘ear’ — y eyci ‘in the ear’) indicates on the phonemic nature of this

allophone (Vakulenko 2019, 44.).

Such phonemic symmetry arose in the Ukrainian language due to the spirantization of a /g/. In the
Russian language, for example, where this tendency did not gain strength, there is no such symmetry.
The third element in the phonemic triads has degenerated, and the alternation of the plosive /g/ into
the /3/ corresponds to the alternation of the fricative /x/ into the //: Hoza — Hoxcka (‘leg’), yxo — ywko
(‘ear’).

On the other hand, the use of the letter h to represent a voiced pharyngeal fricative sound is not
correct, as the IPA symbol h corresponds to a voiceless glottal sound (IPA 2018). And, as already noted,
the use of an h as a modifier makes it possible to provide an isomorphic correspondence between the
manifolds of Cyrillic letters and Latin graphemes, where the latter set has fewer basic members. The
possible use of an h also as a separate letter would lead, for example, to a false identification of letter

combinations 3r, Kr, and cr with the 3K, x, and 11, respectively.

Moreover, the fricative pronunciation of a r is not the indicative marker that distinguishes Ukrainian
from Russian. Sobolevskihj observes a similar pronunciation not only in some dialects, but also in
literary Russian: 6:1azo0apums ‘to thank’, zocnoduHa, ‘of the master’, 60oza ‘of the master’, 602zams
‘rich’, msizok ‘soft’, nézok ‘light’, 0ézoms ‘tar’, and sometimes in the words 2ony6b ‘pigeon’, 2opox ‘pea’
(1907, 126). Other forms indicate the presence in the Russian language of a devoiced velar fricative
sound [yl before consonants: msxkiii ‘soft’, déxmsa ‘of tar’ (Sobolevskihj 1907, 126) which fully
corresponds to the pronunciation of Ukrainian words eozkuii ‘moist’, nezkuii ‘easy’, etc. (Bilodid 1969,

257,398).

Thus, in the Romanization system that covers the Old Ukrainian and New Ukrainian alphabets, the

letter r is transliterated through g, gh.

The letter €. According to Sobolevskihj (1907, 40) and Istrina (1915, 24), the pronunciation of the Old

Slavic (Ancient Ukrainian) € varied from [je] to [e] that prompts its generalized Romanization as €, ew.
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In Old Ukrainian, this letter was read out as [¢] in the Hebrew, Greek and Latin words (Smotryskjij
1619, 12; see also Nimchuk & Purjajeva 2004, 135) and after consonants: “mene” ‘me’, “mo6pe” ‘good’,

»n «

“wmrouem” ‘with the key’ (Zjizanjij 1596, 3). At the beginning of the word and after the vowel, its

» « » (<

pronunciation was [je]: “oyenunenie” ‘solitude’, “usrmamenie” ‘proclamation’, “ectecTBo” ‘nature’

(Smotryskjij 1619, 12); “moTpebroe” ‘needed’, “eir” ‘her’, “é’CTb” ‘is’, “ecrecTBernnon” ‘of natural’,
“nebriBaeT” ‘does not happen’, “moeun” ‘of mine’ (Zjizanjij 1596, 4); “TrbroBaHi€” ‘interpretation’,
“KieBckia” ‘Kievan’ (Bewhrywnda 1627, 3). There was a positional distinction between uppercase and
lowercase letters (Zjizanjij 1596, 3). In the New Ukrainian alphabets (except for the systems of
M. Ghatcuk and M. Maksymovych), the letter “e” became common after consonants (Nimchuk &
Purjajeva 2004). Therefore, the Old Ukrainian €, as well as the Ancient Ukrainian €, is transliterated

into &, ew; and the New Ukrainian € is Latinized into je (excluding the alphabets of M. Ghatcuk and

M. Maksymovych).

The letter s is reported to sound as a combination of a “c” and a “m” (Zjizanjij 1596, 9). Such a
pronunciation of the letter “zelo” is heard in some Ukrainian dialects: *3dicmu [zdji’—sl:i*] ‘eat’, *30710
(zd0°] ‘evil’ (see the Ukrainian phonetic set in Vakulenko 2018; Vakulenko 2019), so the projection of
this pronunciation on the earlier period is reasonable. The forms *d3icmu, *d350 are not known. Thus,

we propose s — 3, zdh.

The letter n was derived from the Hellenic eta n, with corresponding raised and advanced articulation
that is preserved in descendant phonemes in most modern Slavic languages. In Ancient Ukrainian, it
was read out as [i] (Zhovtobrjukh & Kulyk 1965, 139). Until the 13th century, this phoneme had a
palatalizing effect on a preceding Ukrainian consonant (Bezpaljko et al. 1957, 153; Shevelov 1979, 48).

This warrants its Latin transliteration by the letter i for the Ancient Ukrainian (0ld Slavic) period.

Sobolevskihj notes that this “pure” Old Slavic sound disappeared in the second half of the 11th
century. It was superseded by the [j], which once stood between the previous consonant and an u
(Sobolevskihj 1907, 46). This indicates the iotated pronunciation of the Ancient Ukrainian letter u
after vowels, which is confirmed by the rise of the letter #1 from the u (Zjizanjij 1596, 4; Nimchuk &

Purjajeva 2004, 33).

Cases of using an b1 instead of an u and vice versa, which indicates the depalatalization of vowels
before an u, appear in Galician-Volhynian monuments as early as in the 12th century, but by the 14th
century they are very rare (Sobolevskihj 1907, 135). Since the 14th century, Ukrainian monuments have

been constantly mixing the letters n and »1 (Bezpaljko et al. 1957, 154). The examples of confusion of
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these letters, given by Shevelov (1979, 483), indicate that the readout of an u approached a high mid
sound [#] in the position after consonants. This change in the sound of an u led to the fact that in the
16th and 17th centuries, the foreign sound [i] began to be rendered not with an u, as before, but

through a b (Shevelov 1979, 484).

However, the presence of the Old Ukrainian forms “B Bumau” ‘in Vilno’, “B gp8kapru” ’in the
printing house’ (Zjizanjij 1596, 2); “u” ‘and’, “uck8crBo” ‘art’, “mocrkonanu” ‘perfect’, “xoropin”

‘who’ (Zjizanjij 1596, 3); “Bcarm” ‘all sorts’, “uecHom ¢rimocodin” ‘of honest philosophy’,

N« N«

“ecTecTBeHHOU OorocmoBm” ‘of natural theology’, “moen” ‘of mine’, “Tei” ‘those’, “peun”
‘things’ (Zjizanjij 1596, 4); “umaiimo” ‘(we) have’, “dr8zi” ‘friends’ (Zjizanjij 1596, 5);
“narmamenie” ‘proclamation’ (Smotryskjij 1619, 12); “umensd” ‘of names’, “KinoBia” ‘Kiev’
(Bewhrywnda 1627, 3), etc., indicates that during this period, the pronunciation of an u varied: in
addition to the already mentioned sound [i], at the beginning of the word and after some consonants

(in particular, in some cases after i, 4, 3) it sounded close to the modern i, and after vowels (as in

ancient Ukrainian times) it denoted an iotated sound.

Since transliteration does not take into account the positional variations of pronunciation, only one
notation should be chosen. Given the modern practice of Latinization, trends in the development of
the corresponding phoneme and its characteristics in the modern Ukrainian language, we prefer the

correspondence u — y (see Vakulenko 2018).

The letter m,. The readout of the Old Slavic my has been reported as variable and geographically
dependent: [[{] or [[[] (Sobolevskihj 1907, 44), [[t] (Istrina 1915, 24), [[t] and [[f] (Shevelov 1979, 85-

86). All possible pronunciations are covered by the Latinized equivalents §, shh.

In the Old and New Ukrainian, its readout was [[§] (Zjizanjij 1596, 9; Sobolevskihj 1907, 44) that

suggests the Latinized graphemes §, shch.

The letters ®, b. In the pre-historic (Ancient Slavic) period, the letters 5 (“jer”) and b (“jerchyk”)
were read out as short closed [o] or [u] and [i] or [e], respectively (Sobolevskihj 1907, 41; Meillet 1951,
17; Bezpaljko et al. 1957, 79; Shevelov 1979, 112). In the language of the Eastern Slavs, the reduced
vowels b and b existed until the mid of the 12th century (Sobolevskihj 1907, 41; Bezpaljko et al. 1957,

117; Shevelov 1979, 113).

In the process of evolution of the Eastern-Slavic languages, the [B] in the strong position has

developed into an [0] (Bezpaljko et al. 1957, 128) that give grounds to transliterate the b into 0, oh. The
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b that originates from the Indo-European i (Meillet 1951, 41), enters the complementary distribution
relationship with the # (Alpatov et al. 1983, 76) that provides phonetic grounds to transliterate the b
similarly to the i1: b — j (Jakobson 1965; Tilkov 1982, 238; see also Zima 1986; Vakulenko 2004, 221),
and in the isolated position » — j, hj. The apostrophe sign denotes the phonation interruption in the
International Phonetic Alphabet, and the absence of palatalization in Ukrainian, so this choice makes
it possible to avoid incorrect use of an apostrophe in place of the » and the resulting text identification

errors (Vakulenko 2004, 216; Vakulenko 2015a, 50; Vakulenko 2015b, 247).

The letter k. In the Ancient Ukrainian period, the letter b was read out first as a diphthong [ie], then as
a closed [e] (see Shevelov 1979, 260). In turn, Sobolevskihj notes that in the Galician-Volhynian
monuments of the 14th and 15th centuries, the letter b was read out close to [i], possibly as a

diphthong [ie] (Sobolevskihj 1907, 74). Therefore, a b is transliterated into €, ieh.

The letters A,  and &, & The corresponding nasal sounds in the proto-Ukrainian, proto-Russian,
proto-Belorussian, proto-Chech, and proto-Slovak dialects had disappeared amid the 10th century
(Sobolevskihj 1907, 19-20; Istrina 1915, 23; Shevelov 1979, 187-188). Shevelov states that in the
Ancient Ukrainian period, the letters A, i and &, & were read out as [ja] or [’a] and [ju] or [’u],
respectively (Shevelov 1979, 36). However, the nasalization was retained in the Polish language and
some Bulgarian dialects. To set the unified Latin transliteration for these, we account for the fact that
the most written monuments of the Old Slavic period were written in Cyrillic script, and that they were
written on the territory of modern Eastern-Slavic countries. Therefore, contrary to the Library of
Congress approach (ALA-LC 2011), we avoid explicit indication of nasalization but imply its possible

appearance by: A — &, jaw; wm — 13, jwaw; & — ii, juw; & — 1ii, jwuw.
These decisions allow us to keep the same graphemes for the later periods.

The letter e in the Common Slavic was pronounced as [f] (Meillet 1951, 37) which in the Ukrainian
language has not undergone significant changes. Smotryskjij writes about the similarity of these
sounds in the Old Ukrainian period and, accordingly, the confusion of a e with an f (Smotryskjij 1619,

13; see also Nimchuk & Purjajeva 2004, 36). This warrants the transliteration correspondence e — f, fh.

Other letters. To ensure that the original text can be restored, it is important to correctly display
graphical variations in the spelling of individual letters that are not related to differences in
pronunciation. This applies to the letters z and 3, 1 and i; oy and 8; © and o. It is also necessary to

preserve the historically determined graphic differences between the letters, which in the process of
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development of the Ukrainian language acquired the same sound: &, & and 10; A, t and 1a; 1, v and 'k,

etc.

4. Discussion

It is expected that Latinization will make Ukrainian historic text compatible with international
databases and multilingual information and linguistic tools. Romanization will also bring more
similarity of modern Ukrainian texts to those of other languages, given that many international terms
of Latin or Greek origin, such as accumulator, osmos, mass, distillation, etc., have similar (Latinized)
appearance in many languages and also in Ukrainian, and that a significant amount of terms are
eponyms or include proper names: Bernoulli equation, Gauss distribution, Hertz, Watt, Ohm, Churjumov
comet, Markov process, Nernst theorem, etc. As we already noted, the proposed transliteration system is
isomorphic (simple-correspondent) that warrants a possibility to recover original text after re-

transliteration.

The presented approach yields a more comprehensive Romanization mechanism than proposed in the
standardized tables of the International Standardization Organization (ISO 9:1995) and the Library of
Congress (ALA-LC 2011). In contrast to the latter, we provide also the Latinization table where only the
basic Latin letters (with the ASCII codes 33-127) are involved that permits their use in language
processing tools. In contrast to both, we provide a complete letter register, and the transliteration
conclusions are based on a detailed analysis of phonetic and phonological characteristics of the speech

sounds having existed in Ancient Ukrainian and Old Slavic.

Disadvantages of Romanization systems using English as a mediator include the following: violation
of the requirement of equivalence of the original and transliterated texts (for letter r, iotated letters,
softening sign »b); ignoring the Slavic Latin writing tradition; the use of h as a modifier and as a
separate letter; fail to transliterate b (see details in Vakulenko 2004; Vakulenko 2015a). In particular,
lack of bijectivity between the source and transliterated text result in systematic distortion and
misidentification of names: ['anbueHko — I'anueHko (Halchenko), TpoHko — TpoHbko (Tronko), BopoHko
— BopoHbko (Voronko), BaHkosa — BaHbkosa (Bankova), ITaHbkiscbka — IlaHkiecbka (Pankivska),
Ionvosa — Ionosa (Polova), Jianeko — Jianko (Lialko), JiniaHa — JlinsHa (Liliana), Mapian — Map’sH
(Marian), mediaHa — medsiHa (mediana), BosiaHoe — Bo3siHoe (Vozianov), I'yHOepiaH — ['yHOepsiH

underian), ays3iyc — ay3rc ausius), i — tiu 1), Jlap'iH — JIapiH arin), /leeumcobkuu —
(H deri ) Kn . Kn (Kl . ) mii it (P) it p,.. it P (L . ) TI o
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Jlesuybkuli (Levytskyi), Toybka Tomcbka (Totska), YepHamcokuli YepHsiyokuil (Cherniatskyi), etc. This

eliminates the possibility to restore the original form after reverse transliteration.

5. Conclusion

In this article, based on phonetic and phonological characteristics of Ancient, Old, and New Ukrainian,
we put forward isomorphic transliteration and retransliteration tables for its alphabets, using
diacritics and combinations of basic Latin letters with the ASCII codes 33—127. In these combinations,
we used the modifiers h and w. It is argued that due to the complete letter register, compatibility with
the language processing tools, and more appropriate phonological motivation, the proposed system,
which forms the basis of the Ukrainian transliteration standard DSTU 9112:2021, is more viable than
the Romanization tables of the ISO 9:1995 and the Library of Congress. The phonemic transcription
table for modern Ukrainian is proposed, which is necessary for machine translation and speech
generation tasks. The obtained results may be widely used in historical linguistic studies, written
heritage preservation projects, library science, international databases, and in language processing

tools.
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Table 1 — Transliteration of the Old Slavic alphabet by System A
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No Cyrillic alphabet Latin alphabet Notes
1 aA aA
2 6b bB
3 BB vV
4 rl gG
5 an dD
6 €€ ek
7 KK 27
8 sS 33
9 77 4
10 ul" il
1 11 i1
12 it it
13 hB hH
14 KK kK
15 nll 1L
16 MM mM
17 nN aN
18 00 00
19 nll pP
20 pP rR
21 cC sS
22 TT tT
23 oy Oy a0
24 88 88
25 (o) 0] fF

geios.com
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26 xX xX
27 oW 80
28 wW 00
29 o] 80
30 nll cC
31 uy ¢C
32 <G qQ
33 mm 111 §S
34 1y 1] §§
35 D 50
36 b1 ‘b1 A
37 5b il
38 bb ﬁ In an isolated position
39 BB éE
40 10 [0 juJu
41 alA fala
42 e € iele
43 AA aA
L, AR iU
45 W A iala
46 R R i I
47 33 kK
48 Y] bP
49 00 fF
50 vV yY

geios.com
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Table 2 — Transliteration of the Old Slavic alphabet by System B
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No Cyrillic alphabet Latin alphabet Notes
1 aA aA

2 6B bB

3 BB vV

A rT gG

5 g dD

6 €€ ew Ew
7 3K K zh Zh
8 sS zdh Zdh
9 72 ZW ZwW
10 7941 il

1 11 ihTh
12 il jiJi
13 h'h ghj Ghj
14 KK kK
15 nJl IL

16 MM m M
17 nN n N
18 00 00
19 nll pP
20 pP rR
21 cC sS
22 TT tT
23 oy Oy uwh Uwh
24 88 uw Uw
25 b fF

geios.com
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26 xX kh Kh

27 oW ow Ow
28 wW otw Otw
29 (W0 owh Owh
30 ol cC

31 gy ch Ch

32 ¢G qQ

33 iigiil sh Sh

34 ugiif shh Shh
35 B'D oh Oh

36 51 Bl ywh Ywh
37 5b il

38 bb i'T Beforee €, u 1, A A, R X
39 bb hj HJ In an isolated position
40 ) ieh Ieh
41 1010 juJu

42 ralA jah Jah
43 e ihe The
VA AR jaw Jaw
45 AR juw Juw
46 A A jwaw Jwaw
47 B R jwuw Jwuw
48 33 xh Xh
49 U ph Ph

50 00 fh Fh

51 vV yhYh

geios.com
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Table 3 — Retransliteration of the 0ld Slavic alphabet by System A
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Latin Cyrillic
Ne Notes
alphabet alphabet
1 aA aA
2 iA AA
3 bB 6b
4 cC igi
5 ¢C qy
6 dD ol
7 3 :)3)
8 &E €€
9 fF b0
10 fF 0
11 gG rl
12 hH hh
13 il un
14 i1 11
15 il il
16 fala 1alA
17 1ala A
18 fele et
19 fii T = R
AfterbB,cC,¢C,dD, fF,fF,gG kK, kK, 1L, mM,aN,pP,pP,qQ,rR,sS,
20 il bb . .
§S,8S,tT,vV,xX,%27,22,33
21 i3] bb In an isolated position
22 juJu 10020)
23 kK KK
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24 k K 33
25 IL ]l
26 mM MM
27 aN nN
28 00 00
29 60 b
30 00 wW
31 60 oW
32 50 o]
33 838 88
34 pP nll
35 pP pw
36 qQ ¢G
37 rR pP
38 sS cC
39 88 g 11T
40 §S 1 I
41 tT TT
42 av AR
43 a0 oy Oy
YA vV BB
45 xX xX
46 VY vV
47 §Y b1 'BI
48 Z27 R IK
49 4 27

geios.com
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50

33

sS

Table 4 — Retransliteration of the Old Slavic alphabet by System B
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Latin Cyrillic
No Notes
alphabet alphabet

1 aA aA

2 bB 6B

3 cC jigi!

A ch Ch gy

5 dD gl

6 ew Ew €€

7 fF b

8 fh Fh 00

9 gG rl

10 ghj Ghj hB

1 hj HJ bb In an isolated position

12 il ul

13 ieh Ieh BB

14 ihTh 11

15 ihe The €

. AfterbB,cC,chCh,dD, fF,fhFh,gG, kK, khKh,IL,mM,n N, pP, phPh,
o ] >b qQ, rR,sS,shSh, sht Sht, t T, vV, xh Xh, zdh Zdh, zh Zh, zw Zw
AfterbB,cC,chCh,dD, fF,fhFh,gG, kK, khKh,IL,mM,n N, pP, phPh,
17 iy 5b qQ,rR,sS,shSh,sht Sht, t T, vV, xh Xh, zdh Zdh, zh Zh, zw Zw
before ew Ew, i [, jaw Jaw, juw Juw

18 jah Jah 1alA

19 | jawJaw AR

20 jigi it

21 juju 1010
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22| juw Juw AR
23 | jwaw Jwaw A A
24 | jwuw Jwuw R R
25 kK KK
26 kh Kh xX
27 1L ]l
28 mM MM
29 n N nN
30 00 00
31 oh Oh b
32 | otwOtw wW
33 ow Ow oW
34 | owh Owh [KNe)
35 pP nll
36 ph Ph IS
37 qQ de
38 rR pP
39 sS cC
40 sh Sh gl
41| shh Shh 1, 11T,
42 tT TT
43 uw Uw 88
44 | uwh Uwh oy Oy
45 vV BB
46 xh Xh 33
47 yhYh vV

geios.com
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48 | ywhYwh

b1 'bI

End of Table 4 — Retransliteration of the Old Slavic alphabet by System B

No Latin alphabet Cyrillic alphabet Notes
49 zdh Zdh sS

50 zh Zh KK

51 ZW Zw 77

Table 5 — Transliteration of the Old (Medieval) Ukrainian alphabet by System A
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No Cyrillic alphabet Latin alphabet Notes

1 aA aA

2 65 bB

3 65 b’ B’ Before i1 1
4 BB vV

5 BB vV Before i1 1
6 rT gG

7 rl g G Before i1 11
8 rT gG

9 rT g G Before i1 1
10 ol dD

11 ol D Before i1 11
12 €€ ek

13 KK 727

14 KK VANA Before i1 1
15 sS 33

16 sS 3’3 Before i1 i1
17 4 22

18 72 77 Before i1 11
19 33 z7Z

20 33 VANAS Before i1 1
21 un vY

22 11 it

23 if if In Greek loanwords
24 i1 i1

25 uu il
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26 n i’y BeforeyV
27 KK kK

28 KK K K Before i1 i1
29 ]l 1L

30 nJl rrw Before i1 1
31 MM mM

32 MM m’ M’ Before i1 11
33 HN nN

34 HN n’ N Before i1 1
35 00 00

36 nll pP

37 ol p'P Before i1 1
38 pP rR

39 pP R’ Before i1 11
40 cC sS

41 cC s’s’ Before #1 11
42 TT tT

43 TT £ Before i1 1
” yv uv

45 oy Oy a0

End of Table 5 — Transliteration of the Old (Medieval) Ukrainian alphabet by System A
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No Cyrillic alphabet Latin alphabet Notes
46 88 88

47 (o]0 fF

48 X0 PP Before i1 1
49 xX xX

50 x X X' X Before i1 1
51 ol cC

52 jigi]| cc Before 11 1
53 uy ¢C

54 uy ¢ Before i1 1
55 i giil §8

56 1 111 $S Before i1 1
57 I 1] 8§

58 il §e Before i1 1
59 5D 50

60 bl bl A

61 bb jJ

62 bb i'T BeforeyV
63 bb ﬁ In an isolated position
64 %) éE

65 010 juJu

66 AR 0]

67 W R iti T

68 wW 00

69 oW 60

70 1Y ®) 80
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71 00 60

72 AA iA

73 W A 1ala

74 alA fala

75 ek iele

76 c¢E eE

77 33 kK

78 33 k' K Before i1
79 R g pP

80 pw p’ P’ Before 1 1
81 00 tF

82 00 PE Before i1 1
83 vV VY

Note. Superior literal characters (under letter titlos) are written in a line in parentheses in place of

omitted letters.

Diacritical marks are placed above the corresponding transliterated letters: «'» (soft accent), «™»

(macron), «» (breve), «” » (arch), «’» (acute accent), « » (grave accent), « » (titlo), «” » (modifier

letter dot slash), € » (Ukrainian diaeresis).

One letter can bear two diacritical marks — a soft and an acute or a grave accent.

Table 6 — Transliteration of the Old (Medieval) Ukrainian alphabet by System B
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No Cyrillic alphabet Latin alphabet Notes

1 aA aA

2 65 bB

3 656 b'B' Before i1 1
A BB vV

Continuation of Table 6 — Transliteration of the Old (Medieval) Ukrainian alphabet by System B
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No Cyrillic alphabet Latin alphabet Notes
5 BB vV Before i1 1
6 rT gh Gh
7 rT gh' Gh' Before i1 1
8 rT gG
9 rr g'G' Before i1
10 ol dD
11 ol d'p' Before i1 11
12 €€ ew Ew
13 KK zh Zh
14 KK zh' Zh' Before it 1
15 sS zdh Zdh
16 sS zdh' Zdh' Before i1 11
17 YA ZW Zw
18 72 W' Zw' Before i1 1
19 33 z7Z
20 33 z'7' Before i1 1
21 un vY
22 11 ihTh
23 if i'r In Greek loanwords
24, i jigi
25 287! il
26 179 i BeforeyV, 88
27 KK kK
28 KK k'K' Before i1 1
29 ]l 1L
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30 nll Iy Before #1 11
31 MM mM

32 MM m'M' Before i1 1
33 HN nN

34 HN n'N" Before i1 1
35 o0 00

36 Il pP

37 nll p'P' Before 11 11
38 pP rR

39 pP r'R' Before i1 1
40 cC sS

41 cC s'S' Before i1 1
42 TT tT

43 TT t'T Before i1 1
A vy uu

45 oy Oy uwh Uwh

46 88 uw Uw

47 (0] o) fF

48 b D f'F' Before i1 1
49 x X kh Kh

50 xX kh'Kh' Before i1 11
51 ol cC

52 jigi| c'C Before i1
53 a4 chCh

54 qy ch' ch' Before i1 1
55 1 ITT sh Sh
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56 1 11 sh' sh' Before i1 11, u 4
57 1 111, shch Shch
58 I 117, shch' Sheh! Before i1 1

End of Table 6 — Transliteration of the Old (Medieval) Ukrainian alphabet by System B
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No Cyrillic alphabet Latin alphabet Notes
59 b oh Oh

60 bl bl yw Yw

61 bb it

62 b i'T BeforeyV, 88
63 b hj HJ In an isolated position
64 BB ieh Ieh

65 1010 juu

66 AR juw Juw

67 R R jwuw Jwuw

68 oW otw Otw

69 oW ow Ow

70 Y%} owh Owh

71 00 oow Oow

72 AR jaw Jaw

73 A A jwaw Jwaw

74 ralA jwa Jwa

75 e ihe The

76 eE ewh Ewh

77 33 xh Xh

78 33 xh' Xh' Before i1
79 UL ph Ph

80 pw ph' Ph' Before i1 1
81 00 fh Fh

82 00 fh' Fh' Before i1 1
83 vV yh Yh
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84 '(soft accent) A
85 ~ (macron) _A
86 ~ (breve) \/
87 “(arch) A\
88 " (acute accent) !
89 " (grave accent)

90 ~ (titlo) ~A
91 * (modifier letter dot slash) i
92 " (Ukrainian diaeresis) \\

Note. The transliterated diacritical marks are used in detailed transliteration and are placed after the
corresponding transliterated letters: «,A» (soft accent), «_ A» (macron), «\/» (breve), «/\» (arch), «'»
(acute accent), «» (grave accent), «~A» (titlo), «'/» (modifier letter dot slash), «\\» (Ukrainian

diaeresis).

Table 7 — Retransliteration of the Old (Medieval) Ukrainian alphabet by System A
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Ne Latin alphabet Cyrillic alphabet Notes

1 aA aA

2 aA AR

3 bB 6B

A b’ B’ 6b Beforej]J
5 cC ol

6 ¢C uq

7 cC gl Beforej]J
8 el uy BeforejJ
9 dD ol

10 D higi| BeforejJ
u ek ¢E

Continuation of Table 7 — Retransliteration of the Old (Medieval) Ukrainian alphabet by System A
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Latin Cyrillic
Ne Notes
alphabet alphabet
12 ¢k B
13 &k €€
14 fF O
15 fF 00
16 fF b Beforej]
17 PE 00 Beforej]
18 gG rT
19 gG rT
20 g'G rT Beforej]
21 g rT BeforejJ
22 it if In Greek loanwords
23 11 11
24 i1 i1
25 fala alA
26 JERE] WA HA
27 fele e I
28 fii T R R
29 iJ ni
AfterbB,cC,¢C,dD,fF,fF,gG,gG kK, kK 1L, mM,nN,pP,pP,rR,sS,
30 il bb - .
§S,8S,tT,vV,xX,22,22,22,33
31 i3] bb In an isolated position
32 iy 787\ Beforeu U
AfterbB,cC,¢C,dD,fF,fF,gG,gG, kK, kK 1L, mM,nN,pP,pP,rR,sS,
33 iy bb o .
§S,8S,tT,vV,xX,2Z,27,22,33beforeuU
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34 juJu 00

35 kK kKK

36 kK 33

37 k'K’ KK Beforej]J
38 k' K’ 33 Beforej]J
39 1L 1l

40 rr’ ]l BeforejJ
41 mM MM

42 m’ M’ MM BeforejJ
43 nN HN

YAA n’' N’ HN Beforej]
45 o0 00

46 60 00

47 60 b

48 00 oW

49 60 oW

50 50 @)

51 88 848

52 pP nll

53 pbP bW

54 p’ P’ m Il BeforejJ
55 p’P’ ULy BeforejJ
56 rR pP

57 'R’ pP Beforej]
58 sS cC

59 8§ m 1]
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7
7%

60

1 I

61 s’s’

cC

Beforej]

End of Table 7 — Retransliteration of the Old (Medieval) Ukrainian alphabet by System A
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Ne Latin alphabet Cyrillic alphabet Notes
62 §s il BeforejJ
63 e nigii| BeforejJ
64 tT TT

65 [ TT Beforej]J
66 uU yY

67 av AR

68 a0 oy Oy

69 vV BB

70 vV BB Beforej]
71 xX xX

72 x' X xX Beforej]J
73 vY uu

74 yY vV

75 yY bl bl

76 z7Z 33

77 zZ KK

78 22 77

79 YAVA 33 Beforej]J
80 PANA KK BeforejJ
81 bANA b4 Beforej]
82 33 sS

83 3’3 sS Beforej]J

Table 8 — Retransliteration of the Old (Medieval) Ukrainian alphabet by System B
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Latin Cyrillic
No Notes
alphabet alphabet

1 aA aA

2 bB 6B

3 b'B' 6B Beforej]J
4 cC igi!

5 c'C' gl BeforejJ
6 chcCh qq

7 ch' Ch' yy BeforejJ
8 dD ol

9 d'D' ol Beforej]J
10 ew Ew €€

11 | ewh Ewh ¢E

12 fF (o )o

13 f'F' oo Beforej]J
14 fh Fh 00

15 fh' Fh' 00 Beforej]J
16 gG rT

17 g'G' rT Beforej]J
18 gh Gh rT

19 gh' Gh' rT BeforejJ
20 hj HJ bb In an isolated position
21 i'T if In Greek loanwords
22| iehleh i)

23 ihIh 11

24 ihe The e
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25

h{4
<

26

bb

AfterbB, cC,chCh,dD, fF,fhFh,gG, kK, khKh, 1L, mM,n N, pP, ph Ph,

r R, s S, sh Sh, shch Shch, t T, vV, xh Xh, z Z, zdh Zdh, zh Zh, zw Zw

Continuation of Table 8 — Retransliteration of the Old (Medieval) Ukrainian alphabet by System B
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Latin Cyrillic
No Notes
alphabet alphabet
27 i'T ni Before u U, uw Uw
AfterbB,cC,chCh,dD, fF,thFh, gG, kK, khKh,IL,mM,nN,pP,phPh, rR,
28 i'T bb s S, sh Sh, shch Shch, t T, vV, xh Xh, z Z, zdh Zdh, zh Zh, zw Zw before u U,
uw Uw
29 | jawJaw AR
30 jiJi i1
31 juJu 010
32 [ juwJuw AR
33 jwaJwa 1alA
34 | jwaw Jwaw A A
35 | jwuw Jwuw R R
36 kK KK
37 k'K' KK Beforej]J
38 kh Kh xX
39 | kh'Kh' xX Beforej]J
40 1L nJl
41 I'L! nJl Beforej]J
42 m M MM
43 m'M' MM Beforej]J
YAA nN HN
45 n'N"' HN Beforej]J
46 o0 00
47 oh Oh 5'b
48 | oow Oow 00
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49| otwOtw TW
50 ow Ow oW
51 | owh Owh oY)
52 pP nll
53 p'P' nll Beforej]
54 phPh pw
55 ph' Ph' ULy Beforej]J
56 rR pP
57 r'R' pP Beforej]J
58 sS cC
59 s'S' cC Beforej]J
60 sh Sh uigiil
61 sh' Sh' 11 11 BeforejJ, ch Ch
62 | shch Shch @il
shch'
63 g 111 Beforej]J
Shch'
64 tT TT
65 t'T TT Beforej]J
66 uU yY
67 uw Uw 88
68 | uwh Uwh oy Oy
69 vV BB
70 v'V' BB Beforej]J
71 xh Xh 33
72| xh'Xh' 33 Beforej]J
73 VY uu
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74 yw Yw bl bl

75 yh Yh vV
76 A 33
77 z'Z' 33 Beforej]J

End of Table 8 — Retransliteration of the Old (Medieval) Ukrainian alphabet by System B

N2 Latin alphabet Cyrillic alphabet Notes
78 zdh Zdh sS

79 zdh' Zdh' sS Beforej]J
80 zh Zh KK

81 zh' Zh' KK Beforej]J
82 ZW ZW 77

83 zw' Zw' z2Z Beforej]J
84 A '(soft accent)

85 _A - (macron)

86 \/ ~ (breve)

87 A\ “(arch)

88 ! "(acute accent)

89 * " (grave accent)

90 ~A ~ (titlo)

91 Vi ” (modifier letter dot slash)

92 \\ * (Ukrainian diaeresis)

Table 9 — Transliteration of the New Ukrainian alphabet by System A
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Ne [ Cyrillic alphabet Latin alphabet Notes
1 aA aA
2 65 bB
3 656 b’ B’ Before i1 1
A BB vV
5 BB vV Before 1 1
6 rT gG
7 rT g G Before i1 1
8 rT gG
9 rT g G Before i1 1
10 ol dD
11 ol dD Before 11 1
12 eE eE
13 €€ jeJe Except the alphabets by M. Ghatcuk and M. Maksymovych
14 KK 27
15 3K K VAV Before i1 1
16 33 zZ
17 33 VAWA Before i1 1
18 un vY
19 il il
20 it it
21 um il
22 ni i’y Beforea A, eE,yV
23 KK kK
24 KK KK’ Before i1 1
25 nll 1L
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26 nll rL Before i1 1
27 MM mM

28 MM m’ M’ Before it 1
29 HH nN

30 HH n’ N’ Before i1 1
31 00 00

32 mlIl pP

33 gl p'P Before 11 1

End of Table 9 — Transliteration of the New Ukrainian alphabet by System A
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Ne [ Cyrillic alphabet Latin alphabet Notes
34 pP rR

35 pP 'R’ Before i1 11
36 cC sS

37 cC s's’ Before i1 11
38 TT tT

39 TT i Before i1
40 yY uU

A b fF

42 b d fF Before i1 1
43 xX xX

A xX X' X Before i1 11
45 gt cC

46 oIl o Before i1 1
47 uy ¢C

48 a4 o¢ Before i1 1
49 11 111 §S

50 11 111 RN Before i1 1
51 iy 1] 8§

52 iigiif §s Before #1 11
53 bb i

54 bb 'Y Beforea A, eE,yV
55 bb jT In an isolated position
56 2030} juju

57 sl jaJa

58 " ”
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59 ek 60

60 €€ eE In the alphabets by M. Ghatcuk and M. Maksymovych
61 e jéjeé

62 11 ii

63 ii if

64 Al Y]

65 88 88

66 88 88

67 jigi| dz Dz

68 ull dz’ DZ’ Before i1
69 b 60

70 bl bl ¥y

71 B éE

72 33 6E

73 S av

74 AA il

75 33 kK

76 33 K K Before i1 1
77 (g pP

78 v p’ P’ Before i1 11
79 00 fF

80 00 PP Before i1 11
81 vV VY

82 gG gG

83 gG g G Before i1 1
84 iJ i
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Note. The diacritical marks are placed above the corresponding transliterated letters: «”

(circumflex), € » (Ukrainian diaeresis), «"» (“pajerok”, or zigzag).

Table 10 — Transliteration of the New Ukrainian alphabet by System B
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Ne [ Cyrillic alphabet Latin alphabet Notes
1 aA aA
2 65 bB
3 65 b'B' Before i1 1
A BB vV
5 BB v'V Before i1 1
6 rT gh Gh
7 rT gh' Gh' Before i1 1
8 rT gG
9 rl g'G' Before i1 1
10 ol dD
11 ol d'D' Before 11 1
12 eE eE
13 €€ jeJe Except the alphabets by M. Ghatcuk and M. Maksymovych
14 3K K zh Zh
15 3K K zh' Zh' Before i1 1
16 33 zZ
17 33 bAWA Before i1 1
18 un vY
19 il il
20 i1 jiJi
21 un iJ
22 ni i'T BeforeaA, eE,il,yV,88
23 KK kK
24 KK k'K' Before i1 1
25 nll 1L
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26 nll ' Before i1 1
27 MM mM

28 MM m'M' Before it 1
29 HH nN

30 HH n'N' Before i1 1
31 00 00

32 nlIl pP

33 gl p'P' Before 11 1
34 pP rR

35 pP r'R' Before i1 1
36 cC sS

37 cC s'S' Before i1 1
38 TT tT

39 TT t'T Before i1 1
40 vy uU

41 b fF

42 b f'F' Before i1 1
43 x X kh Kh

A xX kh'Kh' Before i1 1
45 gl cC

46 gt c¢c Before 11 1
47 gy ch Ch

48 Y ch' ch' Before i1 1
49 1 11 sh Sh

50 11 11 sh' sh' Before 11 1, u 4
51 1, 11T shch Shch
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52

gl

shch' Shch'

Before

e

=i

End of Table 10 — Transliteration of the New Ukrainian alphabet by System B
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Ne Cyrillic alphabet Latin alphabet Notes

53 5b il

54 bb i'T Beforea A, eE,il,yV,88
55 bb hj HJ In an isolated position
56 010 juJu

57 s jaJa

58 ” "

59 8k jow Jow

60 €€ ew Ew In the alphabets by M. Ghatcuk and M. Maksymovych
61 ¢€ je'Je'

62 11 ihTh

63 ii i'r

64 a4 uh Uh

65 88 uw Uw

66 88 uw' Uw'

67 gl dh Dh

68 g dh' Dh' Before i1 11

69 b oh Oh

70 bI bl yw Yw

71 B ieh Ieh

72 32 ehw Ehw

73 AR juw Juw

74 AA jaw Jaw

75 33 xh Xh

76 33 xh'Xh' Before i1 11

77 U phPh
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78 v ph' Ph' Before #1 1
79 00 fh Fh

80 00 fh' Fh' Before 11 1
81 vV yh Yh

82 gG gw Gw

83 gG gw' GW' Before # 1
84, iJ jhJh

85 " (circumflex) A

86 | " (Ukrainian diaeresis) \\

87 *(“pajerok” / zigzag) #

Note. The transliterated diacritical marks are placed after the corresponding transliterated letters:

«M» (circumflex), «\\» (Ukrainian diaeresis), «#» (“pajerok”, or zigzag).

Table 11 — Retransliteration of the New Ukrainian alphabet by System A

No Latin alphabet Cyrillic alphabet Notes

1 aA aA

2 bB 6B

3 b’ B’ 6B Beforej]J
4 cC jigi]

5 ¢C uy

6 cQ o IT Beforej]J
7 e uy Beforej]
8 dD a0

9 4D ol Beforej]J
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Continuation of Table 11 — Retransliteration of the New Ukrainian alphabet by System A
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Latin Cyrillic
No Notes
alphabet alphabet
10 eE eE
1 fF P
12 P b0 Beforej]J
13 gG rT
14 gG rT
15 g G rT Beforej]
16 el rT Beforej]
17 il il
18 il it
19 iJ ni
AfterbB,cC,¢C,dD,dzDZ,fF,fF,gG,gG, G kK kK, 1L, mM,nN, pP,
20 jJ bb R .
bP,rR,sS,§8,88,tT,vV,xX,2Z,27
21 i3 bb In an isolated position
22 i'r ni BeforeaA,eE,uU
AfterbB,cC,¢C,dD,dzDZ,fF,fF,gG,gG, G kK, kK, 1L, mM,nN, pP,
23 i’ bb .. .
pP,rR,sS,85,8S,tT,vV,xX,zZ,%ZBeforeaA,eE,ulU
24 jaJa g
25 jeJe €€ Except the alphabets by M. Ghatcuk and M. Maksymovych
26 juJu 1 0310)
27 kK KK
28 k'K’ kKK BeforejJ
29 1L nJl
30 rr’ nJl BeforejJ
31 mM MM
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32 m’ M’ MM BeforejJ
33 nN HH
34 n’ N’ HH Beforej]J
35 00 00
36 pP nll
37 p’ P’ oIl BeforejJ
38 rR pP
39 'R’ pP BeforejJ
40 sS cC
41 S ugiif
42 §S 11 11
43 s’'sS’ cC Beforej]J
A §s gl BeforejJ
45 §s il BeforejJ
46 tT TT
47 T TT BeforejJ
48 uU yY
49 vV BB
50 vV BB Beforej]J
51 xX xX
52 x' X’ x X BeforejJ
53 VY n"
54 zZ 33
55 727 KK
56 VAVA 33 Beforej]J
57 27 3K K BeforejJ
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End of Table 11 — Retransliteration of the New Ukrainian alphabet by System A

geios.com doi.org/10.32388/VHSDLJ.2

59


https://www.qeios.com/
https://doi.org/10.32388/VH8DLJ.2

Ne [ Latin alphabet Cyrillic alphabet Notes
58 ” ”

59 aA AA

60 dz Dz gl

61 dz’ Dz’ gl BeforejJ
62 ek 33

63 ek €€ In the alphabets by M. Ghatcuk and M. Maksymovych
64 éE i)

65 fE 00

66 PE 00 BeforejJ
67 gG gG

68 g G gG Beforej]
69 ii if

70 ii 11

71 it jJ

72 jéJé et

73 kK 33

74 k' K’ 33 Beforej]J
75 60 6k

76 60 b

77 88 88

78 88 838

79 pP b

80 p’P’ W Beforej]
81 iU AR

82 Ry Al
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83

VY

vV

84

Yy

bI bl

Table 12 — Retransliteration of the New Ukrainian alphabet by System B
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Latin Cyrillic
No Notes
alphabet alphabet

1 aA aA

2 bB 6B

3 b'B' 6B Beforej]J

4 cC ol

5 c'cC o IT Beforej]J

6 chCh a4

7 ch' Ch' gy BeforejJ

8 dD bigit

9 d'n' o Beforej]J

10 eE eE

1 fF b

12 f'F' o) BeforejJ

13 gG rT

14 g'G' rT Beforej]J

15 gh Gh rT

16 [ gh'Gh' rT Beforej]

17 hj HJ bb In an isolated position
18 il il

19 iJ un

) Afterb B, cC, ch Ch,dD, dh Dh, fF, fhFh, g G,gw Gw, kK, kh Kh,IL, m M, nN,

20 ] >P p P, ph Ph, rR, s S, sh Sh, shch Shch, t T, vV, xh Xh, z Z, zh Zh

Continuation of Table 12 — Retransliteration of the New Ukrainian alphabet by System B
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Latin Cyrillic
No Notes
alphabet alphabet
21 i'T i BeforeaA, eE,il,uU, uw Uw
Afterb B, cC,chCh,dD, dhDh, fF, fh Fh, g G, gw Gw, kK, kh Kh,1L, m M, nN,

22 i'T bb p P, ph Ph, rR, s S, sh Sh, shch Shch, t T, vV, xh Xh, z Z, zh Zh Before a A, eE, i1,
uU, uw Uw

23 jaJa sl

24 jeJe €€ Except the alphabets by M. Ghatcuk and M. Maksymovych

25 jiJi it

26 juju 10 10

27 kK KK

28 k'K' kK Beforej]

29 kh Kh x X

30| kh'Kh' x X BeforejJ

31 IL ]l

32 ' ]l BeforejJ

33 mM MM

34 m'M' MM BeforejJ

35 nN HH

36 n'N' HH BeforejJ

37 00 00

38 pP nll

39 p'P' oIl Before i1 1

40 rR pP

41 r'R' pP Before i1 1

42 sS cC
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43 s'S! cC Beforej]J
L sh Sh m 1T
45 sh' Sh' @il BeforejJ,ch Ch
46 | shch Shch 1, 11T,
shch'
47 g 111 BeforejJ
Shch'
48 tT TT
49 t' T TT Beforej]J
50 uU yy
51 vV BB
52 v'V' BB BeforejJ
53 VY ul
54 zZ7 33
55 z'Z' 33 BeforejJ
56 zh Zh KK
57 | zh'Zh' KK Beforej]J
58 " "
59| dhDh Il
60| dh'Dh' gl BeforejJ
61| ehwEhw 33
62 ew Ew €€ In the alphabets by M. Ghatcuk and M. Maksymovych
63 fh Fh 00
64 fh' Fh' 00 BeforejJ
65 gw Gw gG
66| gw'Gw' gG Beforej]J
67 i'r if
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68| iehleh i)
69 ihTh 11
70 | jaw Jaw AA
71 je'Je' e€

End of Table 12 — Retransliteration of the New Ukrainian alphabet by System B

N2 Latin alphabet Cyrillic alphabet Notes
72 jhJh jJ

73 jow Jow ek

74 juw Juw A X

75 oh Oh b

76 ph Ph UK

77 ph' Ph' (UL BeforejJ
78 uh Uh ¥y

79 uw Uw 838

80 uw' Uw' 838

81 xh Xh 33

82 xh' Xh' 33 Beforej]J
83 ywYw bI bl

84 yhYh vV

85 A * (circumflex)

86 \\ " (Ukrainian diaeresis)

87 # "(“pajerok” / zigzag)
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Table 13 — Phonemic representation of the Modern Ukrainian alphabet
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Cyrillic X-
Noe IPA Notes
alphabet SAMPA
1 aA a A
2 6b b b
3 BB 8] P
4 rT % G
5 rT y G
6 higi| d d - Not preceding € €,iI, 55,1010, 151
7 al dl dhj Before€€,il, b, 1010, 15
8 DK 3K <ﬁ3 dAj_Z Except prefixes Bix Bix, o On, Hag Hap, mip Ilix, npen Ipef, nepex [epen
9 0313 (ﬁ d_-_=z | Except prefixes Big Bin, ox On, Hag Han, nip Ilix, npen Ilpep, nepen [epen
Except prefixes Biz Big, of On, Hag Hap, nip Ilix, npen Ilpep, nepen [lepen.
10 0303 gz |d_-_zAj
Beforee€,il,pb, 010,94
1 eE € E
In initial position, after apostrophe, and aftera A, eE, e €, uM1,il,il, &1 1,
12 €€ je jE
00,vY,bb, 010,94
After6B,BB,rI,rL, 0 1I,&K,33, kK, nJI,mM,aH,nIl,pP,cC, TT,
13 €€ € E
¢ @, xX, 11, 9 Y, m 11, 1y 1]
14 KK 3 Z
15 33 Z z Not preceding € €,iI,5b, 1010, 151
16 33 Z zAj Before€€,il, b b, 1010, 15
17 uln i 1
18 il i i
19 il ji ji
20 797! j j
21 kK k k
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22 I + 1- Not precedinge€,il,pb, 010,141
23 1 )] 1Aj Beforee€,il,pb, 010,54

24 MM m m

25 HH n n_- Not preceding e €,iI,5b, 1010, 151
26 HH n n_-Aj Beforee€,il,pb, 010,594

27 o0 0o 0

28 m Il P P

End of Table 13 — Phonemic representation of the Modern Ukrainian alphabet
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Cyrillic X-
No IPA Notes
alphabet SAMPA
29 pP r r
30 cC s S Not precedinge€,iIl,pb, 010,941
31 cC sl shAj Beforee€,il,pb, 1010, 94
32 TT t t - Not preceding€€,il,pb, 010,941
33 TT t tAj Beforee€,il,pb, 1010, 14
34 vy u u
35 ok f f
36 xX X X
37 gl s t s Not precedinge€,il,pb, 010,941
38 g &l | t_sAj Beforee€,il,pb, 010,54
39 qy & tr_S
40 111 [T S
41 g 111 & | StAj_S
42 bb - -
In initial position, after apostrophe, and aftera A, eE,e €, u 1,il, i1, i1 A,
43 1010 ju ju
00,vY,pb, 010,94
After6B,B8B,rI,r I, 01, K,33, KK, nJ,mM,aH,nIl,pP,cC, TT,
YA 10 IO u u
& @, xX, 1T, ud, m I, 1y 1]
In initial position, after apostrophe, and aftera A, eE, e €, uH,il, i1, i1 11,
45 ad ja jA
00,vY,pb, 010,94
After6B,BB,rI,rI, 01,5 3K,33, KK, nJ,mM,aH,uIl,pP,cC, TT,
46 ad a A
¢ @, xX, i1, Y, m 1T, m; 11}
47 )) _ _
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