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Composing Algorithm for the to-Cyrillic Operations
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The major point for creation a Modern Mongolian computational parser dealing with a
Cyrillic-related text is a word form (WF), i.e. a syntactic word (or a word within a sentence),
which is supposed to be mostly an inflected form (IF) - a compound unit created according to
the Cyrillic orthography. A word form is defined to be text delimited by space. A word form
coinciding with a database stem (DB) is considered as an uninflected form and is not analyzed
in the algorithm. An inflected form presents a handling stem inflected by an inflix! (or
inflixes), which is termed as a "processing inflix" (PI) to be differentiated from its other
forms.

The primary implication for a IF is a process of its composition, defining how a IF is
built-up by its components: a HS and a PI (or PI's). It is a core process and is intended
basically for writing in Cyrillic Mongolian, but can be widely used for different to-Cyrillic
operations, like converting and translating into Cyrillic Mongolian, learning and testing of the
Cyrillic Mongolian orthography and etc. This process can be determined as an inflection and
is formulated as:

HS+PI(+PI...) > IF

The secondary implication for a IF is a process of its decomposition, defining how a
IF is dismissed into its components: a HS and a PI (or PI's). It is a converse process and is
intended for different from-Cyrillic operations, like converting and translating from Cyrillic
Mongolian, morphological analyzing in Cyrillic Mongolian and etc. This process can be
determined as a recognition and is formulated as:

IF — HS + PI (+PI ...)

The first implication has more sense in learning purposes, while the second one is-
intended mostly for research purposes. For the last years our work on parsing was_

! The new term is created as an abbreviation of "infl(ectional suff)ix".
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concentrated mostly on the decomposing algorithm dealing with from-Cyrillic analyses,
particularly Cyrillic to Uighuric Mongolian®. The design of the algorithm was taken almost
entirely from the "Mongolian Grammar"? featuring both Cyrillic and Uighuric scripts. The
more extended report of the work was presented by an American researcher Gregory R.Ech in
his Master's thesis on computational linguistics "Finite State Automata. Morphological
Analysis / Generation (The Journey from Mongolian Cyrillic to Mongolian Uighurjin)"*. The
core endeavor of the research was to produce a software program which will allow a text file
written in Cyrillic Mongolian to be converted into Uighuric Mongolian Unicode text. The
main method employed was to parse each WF of the Cyrillic text file to its morphemic
components, identify the morphemes, then generate the appropriate Uighuric forms.

Main tools involved were a smart parsing algorithm and an extensive database. The
database was produced in-house and used a simple, but efficient binary search algorithm.
There are two methods of convention used. The most simple is a DB(L) lookup. This entails
finding the WF in the DB and outputting the Uighuric Mongolian form associated in the DB.
As the number of entries of WF's in endless however, the second method is the more
preferred. It uses programming logic to parse the WF down to the rudimentary root form,
obtain the root Uighuric form and append any suffixes that might be needed.

This time the composing algorithm is being proposed. The algorithm is designed to be
a spell-checker for the from-Cyrillic converter. Input text is assumed to be Cyrillic Mongolian
text spelled correctly. Therefore output from incorrectly spelled text may not be processed
correctly.

In the composing algorithm the components are defined relating to their peculiarities.
So, a HS is defined by its ending, while a PI - by its beginning. Firstly, they are defined as
whether a HS is ended or a PI is started with a vowel or a consonant. The square brackets in
the indexations mean that a consonant or a vowel in them is given not in a general sense, but
as a particular case. Furthermore, in a more specified way, the HS is indexed by the last letters
of the English alphabet in a strong sequence from the end, while the PI is indexed by the first
letters of the alphabet in a strong sequence from the beginning. A plus sign (+) separates a HS
part from a PI part. For example, the notation:

HS[C] + PI[vv] > VwCxVyCz + VAV3...

can be read as follows: a HS ending particularly with a single consonant (HSjc)) is joined by a
PI starting particularly with a long vowel (PIfvv)), which is specified as the last letter (since
the last letter of the alphabet is ";") of the PS is a consonant (Cz), the second letter from the
end (since the second letter from the end in the alphabet is "y") in the HS is a vowel (Vy) and

? The basic principles, the general operating procedures and the core algorithm for this type of a
converter were introduced in the article: D.Tserenpil, G.R.Eck, "Cyrillic Mongolian to Uighuric Mongolian
Converter" (in English) - 'Monron cymnan' (‘Mongolian Studies' - Works in Research, the School of Mongolian
Language and Culture, National University of Mongolia), 2003, t.XXI, f.16, pp.94-99

3 D.Tserenpil, R.Kullmann, "Mongolian Grammar", Hong Kong, Jensco Ltd. 1996, XXI1+447 p.
Revised editions: second (Hong Kong, 2001); third (Ulaanbaatar,2005)

* The research under the name "Greyson" was conducted at the National University of Mongolia in
Ulaanbaatar and the National University of Singapore in Singapore between 2003-2005.
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etc. Similarly, the first letter (since the first letter of the alphabet is "A") of the HS is a vowel
(Va), the second letter from the beginning (since the second letter from the beginning in the
alphabet is "g") in the HS is a vowel (V) and etc.

The object of the algorithm is to define the all kinds of possible combinations to
determine the changes, which take place when a database stem (PS) is joined by an master
inflix (PI). The following 4 types of HS + PI combinations are possible:

1.1. HSy+Ply  (HS ending with a vowel + PI starting with a vowel)

1.2. HSc + Ply (HS ending with a consonant + PI starting with a vowel)
2.1. HSy+PIlc  (HS ending with a vowel + PI starting with a consonant)
2.2. HSc¢+Pl¢ (HS ending with a consonant + PI starting with a consonant)

1. HS + Ply

1.1. HSy + Ply
The vowels starting an MI can be of two types:

a) so-called "s"-type vowels
b) non-"s"-type vowels. ,
The first ones can be only short vowels and the latter ones can be only long vowels.

1.1.1. HSy + PI[Y] >..Vz+ Va...

The "a"-type vowels include 4 letters like "s", "e", "&", "r0" and present actually a CV
("y+ale/o/u") syllable in Mongolian. But they are considered artificially as vowels under the
influence of the Russian Cyrillic. Only three of them: "s", "e", "&" can be PT inflixes. The
vowels ending a HSv can be of two types:

a) short vowels including "s"-type short vowels.
b) long vowels including "s1"-type long vowels.

1.1.1.1. HS[V] + PI[VI >...Vz+ V...

No HS(V) is registered in Mongolian, which ends with a basic short vowel. Therefore, "a"-
type vowels as a PT inflix, have no relevant stems ending with a basic short vowel for
joining. But a few HS(V)'s are found, which end with a "s"-type vowel, like "ys-", "0&-". So,
in this case, the only possible composition is HSpy; + Pljy;. For this case, the inflix joins the
stem directly. For example: ' o

yi+a=yaa
0é + é = péé
1.1.1.2. HS[VV| + PI[y] >..VyVz + Vi...

No HS(V) is registered in Mongolian, which ends with a "1"-type long vowel. Therefore, "s"-
type vowels as a PT inflix have no relevant stem ending with a "a"-type long vowel to be
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joined. So, in this case, the only possible composition is HSyvv; + Ply; . For this case, the
inflix joins the stem directly. For example:

acyy + a = acyya
x00 + e = x99¢€
0poo + é = 0pooé
Y39 + e = ynave

1.1.2. HSy + PI[VV] >..Vz+ V, Vg

The non-"s"-type long vowels starting an inflix (VAVp) can be both doubled long vowels like
"aa", "33", "00", "ee", "yy", "yy" and specific long vowels in Cyrillic like "e" and "mit"
distinguishing back and front language peculiarities. The vowels ending a HS can be either a
short vowel or a long vowel.

1.1.2.1. HSv, + Plivy; > «.CyVz + VaAV3...
Short vowels ending a stem can be of two types:

a) Vz = non-"5"-type short vowels
b) Vz = "a"-type short vowels
Non-"s"-type short vowels include all the basic short vowels. But "a"-type short vowels

include, as mentioned above, "g". "e" "&" "10". But no HSpy; is registered where Vz=
"IO",
1.1.2.1.1. HSv| + PIjvy; >...Vz + VAVg... (Where Vz = non-"s"-type short vowel).

As for the algorithm, non-"s"-type basic short vowels can be of two kinds:

"o mn

a) Vz = non-"u" vowel
b) Vz ="u" vowel

1.1.2.1.1.1.  HSp; +Pliyy; >..Vz+ VaVp... (where Vz = non-"u" vowel).

Mmoo n o non

Non-"a" vowels include the basic vowels "a", "2", "o", "e", but the other basic vowels "y"
and "y" are not included for that they never end stems in Mongolian. In this case we deal with
the process of vowel assimilation. A stem ending short vowel Vzis assimilated to the inflix
starting long vowel VaVg, which is shown in the inflected form as Vz has been dropped. For
example:

xynzang + yy0 = Xyn2anyyo
apea + biH = AP2bIH

5X12- + 99pIU = IXNIIPIU
mooHQ + 00p = MOOHOODP
OMHO + 66C = OMHOOC
OpHE + UiiH = 6PHULIH

1.1.2.1.1.2. HS[vl + PI|vv| > ..Vz+ VAVg.. (where Vz ="n" VOWCI).
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The vowel "u" stands odd in the Cyrillic Mongolian for its non-assimilating peculiarities. In
this case we deal with a process of uncompleted assimilation, which result the forward
incorporation of the V into the Vz which is "u". This process of incorporation is shown in the
inflected form as V has been dropped. All the stems ending with "u" are supposed to be
masculine and only the feminine inflix starting with "uit" (instead of starting with "s1") can be
joined. For example:

apxy + aa = apxuaqa
mamxy + utie = mamxuuz
opxu- + 000 = OpXU00
ypxu + aap = ypxuap

1.1.2.1.2. HS[V] + PI[VV] > ..Vz+V,Vg... (where Vz ="g" a1 -type short vowel).

In this case we deal with a common backward assimilation considered above, but for the
reason that V, is incorporated in "s"-type short vowel V, the assimilation process for the "s"-
type vowel is shown in the inflected form as V4 has been dropped. Only exceptions for this
kind of dropping are the inflixes starting with "pr" and "uit" which can be understood easily.
For example:

xas- + aad = xasao
ya- + yyn = yayn

0é- + oopou = oéopou
2e + 20 = 3%¢3

as + vle = aawvie

ye + uiin = yeuun

1.1.2.2. HS[vv| + PI[VV] > ...VyVz + V,V;...

Long vowels ending a HS can be of the following kinds:

||V"

1. VyVz is a completed long vowel, where Vz= non-
1.1. VyVz is an common long vowel (doubled), where Vy=Vz
1.2. VyVzis a "s"-type long vowel, where VyVz=YV
2. VyVz is an uncompleted long vowel (diphthong), where V="
So, there are 3 kinds of long vowels:

'Vll

" " "non 1 H " non

- common long vowels, like "a 39", "00", "e0", "yy", "yYy"
- "g" type IOIlg vowels. like "sa" "63” "8o". "on", " Y
- dlphthongs llke "aH" " vvl u vu "yﬁ" "Yﬁ" |l vn

For all of these 3 cases only one common process of consonant insertion takes a place.
Inserted consonants can be both "u" and "r". They are differentiated on the inflix categories:

- Inserted "H" is required for: CS "-pr", "-uit"  (exception list)
CS "_aac*" (exception list)
PL. ‘“-yyn™"

- Inserted "r" is required for: RF  "-aa™
ND  "-aa™
CS  "-aap™
NU  "-aar™
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NU n_nyIZH

VD "-aaﬂ4"
PT "-aaq4"
VD "_nyzll
PT "_aapait®"
PT "_aacai’"

ND "-yym'raﬁz"

Examples are:
wup?? + U = WUpIIHUL
yaa + aac = yaanaac
danaii + yyo = oanaunyyo
cyy + aa = cyyeaa
20€0 + 00 = 20€0200
bau + aacaii = 6avizaacau

Also "x" is inserted between Gen. and RF.

1.2 HS¢+ Ply

As mentioned before, the inflixes in the Cyrillic Mongolian start either with a "1"-type short
vowel (s1/¢/€) or a common long vowel. So, we need to determine whether it is a "1"- type
vowel or not.

1.2.1 HSC + PIIYI > ---CZ + VA... (where VA= a"a"- type short VOWCI).

To deal with the PT "a"-type inflixes, we need to determine whether the stem is masculine or
feminine. If the stem is masculine, only "s" and "&" should be joined. If the stem is feminine,
only the "e" inflix should be joined.

1.2.1.1. HSc + Pljy; >...Cz + Va... (where DSc is masculine, i.e. Vo= "s2/&").

If the stem is masculine, we need to determine whether the masculine stem ends in "p".

1.2.1.1.1. HSC + PI|y| > ...Cz + VA... (where Cz = non-"b")

In this case the b is placed between the stem and the inflix. For example:
A = 2614
€ = opvé

1.2.1.1.2. HSc + Plyy; >...Cz + Vao.. (where Cz is "p")
In this case, no "s" is needed, and the inflix is joined directly. For example:

apb + 4 = Apbsa
X0opb + € = Xopué

1.2.1.2. HSc + Pljy| >...Cz + Va... (where HSc is feminine, i.e. Vo="e")
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If the stem is feminine, we need to place "s" between the stem and the inflix. For example:

02 + e = ecpe

op + e = 9pve

up + e = uppe

Y0 + e = ynove
1.2.2. HSc + PI[VVI >...Cz+ VaVs...

We need to determine whether the stem ends in "b". If the stem ends in b, the stem is always
masculine, :

1.2.2.1. HSc + Pliyv) > ...Cz+ VVg... (where Cz is non-"p").

In this case, we will see further whether the stem ends in "x/4/m/r".

1.2.2.1.1. HS¢ +Plivy) > ... Cz+ V4 Vg... (where Cz is non-“x/a/ur/r”).

In this case, we will see further whether C is followed by C°.

12.2.1.L1. = HSc+PlLyy > ..Cz+ VsVp... (where Cz is not followed by C?).

A further consideration depends on whether C; closes a first syllable or a non-first syllable.
Since this case considers basically a dropping of a short vowel in a closed syllable of the type
CxVvCyz, it is important to take into an account that a short vowel in a first syllable can be
never dropped.

1.2.2.1.1.1.1.  HSc+Plyy) >..Cz+ V,Vg... (where Cz closes a first syllable)

As it is stated above, no dropping of a vowel can occur in a first syllable. Therefore, there
should be shown no chances in the inflected form. For example: ‘

Ham + blH = HAMUIH
HOP + 39¢C = HIPIIC
1.2.2.1.1.1.2.  HSc + PLvy) >..Cz + VaVp... (where Cz closes a non-first syllable).

A non-first syllable in the Cyrillic Mongolian can be of two types: whether the stem ends with
a single consonant (...VyCz) or double (not necessarily identical) consonants (...CyC2).

1.2.2.1.1.1.2.1. HS[C] + Pl[vv] >..VyCz + V, V;...

In this case, the final syllable has a structure as CxVyCyz. A dropping of the vowel Vy depends
on whether Cx is preceded by a consonant or vowel.

1.22.1.1.12.1.1.  HSigq+Plyy; >..VwCxVyCz + VAVp...
If Cx is preceded by a vowel, then Vy always drops. For example:

Hamae + aac = nameaac
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opse + Ui = IPRULH
omop + oop = 0mpoop
yoOep + Ul = 4eOpUU2
1.2.2.1.1.1.2.1.2. HS¢ + Pljvy; > ..CwCxVyCz + VaVg...

If Cx is preceded by a consonant, then Vy may or may not drop. It depends on what kind of a
consonant precedes it.

1.2.2.1.1.1.2.1.2.1. HS[C] + PI[VV] > ...CwaVyCZ + VAVB... (where CX = Cg)

In this case, we have to look at the previous consonant Cw to determine whether the Vy drops
or not.

1.2.2.1.1.1.2.1.2.1.1 HS|C| + Pl|vv| > ...CwCxVyCz + VaVe... (where Cw= Cg).
In the case, Vy is not dropped. For example:

UOCIH + utie > UOCIHULR
10032 + 33¢ > U003233¢

1.2.2.1.1.1.2.1.2.1.2 HSIC] + PI[vv| > ...CwaVYCz + VAVB... (where Cw = C7).
In the case, Vv is dropped. For example:

ABCAH + ble > AGCHLLZ
s60ae + aap > A602aap

1.2.2.1.1.1.2.1.2.2. HS|C| + PI|vv| >...Cx VyCz + VaVg... (where Cx= C7)
In this case, Vy cannot be dropped. For example:

acpa2 +utin > ICPI2ULIH
cambap + aac > cambapaac

1.2.2.1.1.1.2.2 HS|CC| + Pljvy; > «..CyCz + VaVs...

In this case the final syllable has a structure as CwVxCyCz and there should be shown no
changes in the inflected form. For example:

ampanm + blH = aMpaimbin
IPXAIY + 9P = IPXAIZHIIP
OpPOMIC + 00C = OPOMIHCOOC

122.1.12. HSc+Plyy, > .Cz+ VaVg... where Cz is followed by c®.

There are two phenomena in the Cyrillic Mongolian. These are so-called hidden consonants:
"u" and "r" at the end of a noun stem. Originally they existed in the final position of nouns.
But they have disappeared in Modern Mongolian for the certain circumstances and
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accordingly are not noticed in the Cyrillic script. However, they have not disappeared
completely and show up when certain inflixes for a noun stem are joined. Particularly, the
showing up of the hidden "u" and "r" for certain noun inflections is shown as follows:

Inflections Requirement Examples

PL." yynz" both "" and "r" MOPUHYYO, CaHZYy0
Gen. "-p1", "-mit" only "H" MOPUHBL, YCHUU
Gen. "-umitg" only "r" AH2UIH

D.L."-n" only "H" MOPUHO

Abl. "-aac*" both "#" and "r" MOPUHOOC, Can2aac
Instr. "-aap4" only "r" canzaap

RF. "-aa*" only "r" canzaa

So, the stem ending consonants can be of two types depending on whether they are followed
by a so-called hidden consonant C? or not. The hidden consonants in Mongolian are "H" and

n._n

r.

1.2.2.1.1.2.1. HSc + Pljvy| >..Cz + VoVg... (where Cz is followed by C%= "H")

In this case the hidden u shows up.

1.2.2.1.1.2.2. HSc+Plyy; >...Cz+ VaVpg... (where C; is followed by %= ")

In this case the hidden r shows up.

1.2.2.1.2. HSc + Plivvj >..Cz+ VaVpg... (where C; is “x/a/m/t”)

This is the case where the general rule of synharmonism is ignored on masculine DS¢ for the
Gen. and Acc. inflixes. For example:

baew + uin > bacuwutin
au + utiz > auuiie

yeoie + uiie > yeocutiz
baz + utin > b6azuiin

1.2.2.2. HSC + PIIWI > '"CZ + VAVB'H (Where CZ ="y ")

This is the case where we deal only with a masculine HS's ending with a soft consonant, since
soft consonants never occur in a feminine HS's. This case causes two specific processes to be
happened:

a) As in the previous case, the general rule of synharmonism is ignored on masculine
HSc for the Gen. and Acc. inflixes. Compared to the previous one, this case specify that
instead of joining the mentioned feminine inflixes directly, the final "b" has to be dropped
giving no changes to the inflexes. For example:
cypzyyne + uiln = cypeyynuin
boxe + uiie = 6oxutiz
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b) the general rule of synharmonism is not ignored on masculine PS¢ for the other
long vowel starting inflixes. In this case the final "" is turned into "u" and the first vowel of
the inflix is deleted. For example:

MOpb + 00p = MOPUOD
amMv + aa > amua

2. HS + Pl¢c

2.1. HSy + PI¢ >..Vz+ Ca...

This case works for all kinds of HSy's and PI¢'s. That means any kind of PI starting with a
consonant can be joined directly to any kind of HS ending with a vowel causing no changes
for both components of the composition.

2.2. HSc + PI¢ >...Cz + Ca...
The PI's starting with a consonant can be of two types:

a) PI's starting with a single consonants
b) PI's starting with a double consonants

2.2.1. HSc + PII(j] >...Cz + CAVp...

In this case the PI is joined directly to the HS. See the Group 1 in the "Consonant starting
PI's" list. For example:

A6 + can = A6Can
o1 + 6on = oabon
U0 + M33p = UOMIIP
2.2.2. HSc¢ + Pll(j(jl > ...Cz + CACp...

In this case, we need to determine whether an inserted vowel is needed between the HS¢ and
Pljcq). It depends on whether the inflix starts with Cor C°.

2.2.2.1. HSc +Plicqy > Cz + CaCp... (where Co=C")

In this case a vowel insertion is required. See the Group 2 in the "Consonant starting MI's"
list. For example:

A6- + aman = A6armaul

0Y4- + H200 = OYUH200

xXypm- w2yl = Xypmaueyu
2.2.2.2. HSC + PI[cc| > ...CZ + CACB... (where CA = Cg).

In this case an insertion of a vowel may or may not needed. It depends on what kind of a
consonant (C ”or C?) the stem ends with.
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22221.  HSc+Plic >..Cz+ CsCp... (where Cz=C").
If the stem ends with a C’, then an inserted vowel is not needed. For example:
A6 + cxuul = A6cxull
op + Y200 = opy2o0
22.222.  HSc+Plicqy > ..Cz+ CaCg... (where Cz=C).
If the stem ends with a C°, then an inserted vowel is needed. For example:

mam + cxuti = mamacxui
u0 + Y233 = ud3y233

A COMPOSING ALGORITHM
FOR THE DATABASE STEM INFLECTION

1. HS + Ply

I.1. HSv + Ply

1.1.1. HSv + PI[Y] > ... Vz+Va...

1.1.1.1. HS[V] + PI[Y] >...CyVz+ Va... (VZ" = “g”-type vowel)

1.1.1.2. HSvv; +Pliy) > ... VyVz + Va... (VyVz = non-“a”-type vowel)
1.1.2. HSv + PI[VV] >...Vz +VaVsz...

1.1.2.1. HS[V] + PI[VV] >...CyVz + VAV;E...

1.1.2.1.1. HS[V] + PI[VV] > ...CyVz + VaVg... (Vz= non-“s1”-type vowel)
1.1.2.1.1.1. HS[V] + PI[VV] > ...CyVz + VaV;... (Vz =non-“n” VOWCI)
1.1.2.1.1.2. HS[V] + Pl[vv] > ...CyVz + VaVE... (Vz =“n” vowel)

1.1.2.1.2. HS[V] + PI[VV] >...CyVz + VaV5... (Vz = “ﬂ”-type vowel)
1.1.2.2. HSpvy + Plvv;> ...VyVz + VaVp...

1.2. HSc + Ply

1.2.1. HSc + PI[Y] > ...Cz+ V... »

1.2.1.1. HSc + Ply; >...Cz+ Va... (DScis masculine i.e.Va= “a/&”).
1.2.1.1.1. HS¢ + PI[Y] >...Cz+ Va... (Cz = non-“p” '

1.2.1.1.2. HS¢ + Pl >..Cz+ Va... (Cz=%p”

1.2.1.2. HSc¢ + PI[Y] >...Cz+ Va... (DSc is feminine i.e. Va=%“e”).
1.2.2. HSc + Plrvy; > ...Cz+ VaVp...

1.2.2.1. HSc¢ + PI[VV] >...Cz+VaVp... (Cz= non-“p”)

1.2.2.1.1. HSc + PI[VV] > ...Cz+ VaVg... (Cz= non-“xc/q/m/r”)
1.2.2.1.1.1. : HSc + PI[VV] > ...Cz+ VaV;i... (Cz is not followed by Cg)
1.2.2.1.1.1.1, : HSc + Plpyy; > ...Cz + VaVp... (Cz closes a first syllable)
1.2.2.1.1.1.2. HSc +Pliyy) > ...Cz + VAVg... (Cz closes a non-first syllable)
[.2.2.1.1.1.2.1. HS[C] + PI[VV] >...CxVyCz + VaoV;...

1.2.2.1.1.1.2.1.1. HS[C] + PI[VV] > . VwCxVyCz + VA Vp...

1.2.2.1.1.1.2.1.2. HS[C] + PI[VV] > ...CwCxVyCz + VAVp...

122.1.1.1.2.1.2.1. HS(c) + Pliyy; > ...CwCxVyCz + VaVp... (Cx = C°
1.2.2.1.1.1.2.1.2.1.1. HS[C] + PI[VV] > ...CwCxVyCz + VaAVp...(Cw=C )
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1.2.2.1.1.1.2.1.2.1.2,
1.2.2.1.1.1.2.1.2.2.

HSiq + Plivv; > .CwCxVyCz + VaVsg... Cw= C7)
HS[C] + PI[VV] > ...CwCxVyCz + VaVp... (Cx= C7)

12.2.1.1.1.2.2. HS[CC] + PI[vv] > ...CyCz + VaVp...

122.1.1.2. HSc + Plyvy; > ...Cz + VaVa... (Cz is followed by C?)

122.1.12.1, HSc +Plvy; > ...Cz+ VaV... (CZ="8")

122.1.122. HSc + Plyy; > ...Cz+ VaVg... (C7=417)

1.2.2.1.2. HSc + PI[vv] >..Cz +VaVg... (Cz is “x/u/m/r”.

1.2.2.2. HSc + Pl[vv] > ...Cz+ VaVg...(Cz is“p")

2. HS + Pl¢

2.1. HSv + Pl¢

2.2. HSc + Plc

22.1. HSc +Plecyy > ..Cz+ CaVs...

222, HSc¢ + PI[CC] > ...Cz+ CaCg...

222.1. HSc+ Pl > ..Cz + CaCB... (CA=C))

2222, HSc +Plicey > +.Cz + CaCB... (CA=C))

2222.1. HSc+Plicqy > -.Cz + CaCa... (Cz=C))

22222, HSc+Plicey > .Cz + CaCB... (C2=C")

1. ABBREVIATION

Abl. - ablative case (inflix)

Acc. accusative case (inflix)

Act. - active (voice)

AD - adword determining inflix

Adj. - adjective / adjectival

Adj-b. - adjective-building (derivational suffix)

Adv. - adverb / adverbial

Advers. - adversative (voice)

Adw. - adword

AM - adword modifying inflix

App. - approximate (numerals)

AS - aspect inflix

BS - broken stem

BI - broken inflix

C - consonant

c’ - so-called 'vowelized consonant'. There are 7 of them in the
Cyrillicas "m", "®", "r", "1, "g", "B", "p". They are required to have
a vowel immediately before or after at least, if not in both sides.

c’ - so-called 'optional consonant'. There are 9 of them in the
Cyrillic as "n", "x", "3", "¢", "1", "X", "", "g", "mw". They can have a
vowel immediately before or after optionally, which means sometimes
they can appear without a vowel in an either side.

cv - so-called 'hidden consonant', which can be either "u" or "r".

Caus. - causative (voice)

Cb - case-bound suffix
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CC

Co.
Col.
Com.
Comp.
Comm.
Con.
CS

DB
DB(L)
DB(N)
DB(Non-V)
DB(V)
Def.
DF
DF(X)
Dim.
DL
DR

FS

Gen.
GR
HF

HS
HS(N)
HS(Non-V)
HS(V)
HSv
HSc
HSpv)
HSvw
HSvij
HSpv
HSpyv
HS(q)
HScq
HS(R)

IF
IF(X)
Indef.
Ins.
IS
Inj.

double consonants

coordinating

collective (numerals/aspect)

comitative case (inflix)

completed action (aspect)

communal (voice)

conjunction

case inflix

database

database lexeme

nominal database lexeme

non-verbal database lexeme

verbal database lexeme

definite (tense)

database form

database form for X

diminutive (suffix)

dative-locative case (inflix)

derivational suffix

flexible stem

future tense inflix

genitive case (inflix)

grammatical suffix

handling form

handling stem

nominal handling stem

non-verbal handling stem

verbal handling stem

handling stem ending with a vowel

handling stem ending with a consonant

handling stem ending with a short vowel particularly
handling stem ending with a long vowel particularly
handling stem ending with a diphthong particularly
handling stem ending with a "y"-type short vowel particularly
handling stem ending with a "y"-type long vowel particularly
handling stem ending with a single consonant particularly
handling stem ending with a double consonant particularly
relevant handling stem

inflix (same as inflectional suffix=IS)

inflected form

inflected form by X

indefinite (tense)

instrumental case (inflix)

inflectional suffix (same as inflix=I)

interjection

lexeme
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MI

Mu.

N

Nb.
NDS
ND
Neg.
Non-DB
Non-DB(L)
Non-F
Non-HF
Non-HF(R)
Non-IF
Non-P
Non-RD
Non-RS
NU
Non-V
Non-VD
Or.

P1

P2

P3

Pas.

PD

PI

Plv

Plc

Pliv;
Plvy
Pliq

PL

Post.
Prep.
Prog.
Pron.

Pr.

PS

PSy

PSc

Ps.
Ps-neg.
PT
Q-act.

R

master inflix

multiplying (numerals)

noun :
noun-building (derivational suffix)
non-database stem
noun-determining inflix

negative

non-database

non-database lexeme

non-future (tense)

non-handling form

relevant non-handling form
non-inflected form

non-past (tense)

non-relevant developer
non-relational suffix

numerals inflix

non-verb

- non-verb determining inflix
ordinal (numerals)

first person

second person

third person

passive (voice)

processing deriver (derivational suffix)

processing inflix

processing inflix starting with a vowel generally

processing inflix starting with a consonant generally
processing inflix starting with a short vowel particularly
processing inflix starting with a long vowel particularly
processing inflix starting with a single consonant particularly
processing inflix starting with a double consonant particularly

plural inflix

postposition

preposition

progressive

pronoun

present tense inflix

potential stem

potential stem ending with a vowel

potential stem ending with a consonant

past tense inflix

past-negative

person-bound terminating inflix
quick action (aspect)

root
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RD
Rec.
Rep.
RF
RR
RS
S
Sn.
ST
SIy
Slc
TT
Temp.
\%

\Y%
Vb.
VC
VD
VI
\'AY
X

XAXBXcXD...

oo XwXxXyXz

YV
ZR
ZD

relevant developer

recurrent (aspect)

repetitive action (aspect)

reflexive inflix

relevant root

relational suffix

stem

sign (soft or hard)

suggestible inflix

suggestible inflix starting with a vowel

suggestible inflix starting with a consonant

tense-bound terminating inflix

temporary action (aspect)

verb (used with brackets, stems...)

vowel (used with indexes, consonants...)

verb-building (derivational suffix)

voice inflix

verb-determining inflix

diphthong

long vowel

any letter in the Cyrillic, both a vowel and a consonant. It also

can be the soft and hard signs. :
determination for the structure of an inflix beginning.

Letters are indexed from the beginning by the first letters of the Engllsh
alphabet. For example, the notation VAVpCc defines an inflix, where :
the first letter from the beginning (indexed by 'A' - the first letter in the :
alphabet is a vowel, the second letter from the beginning (indexed by - -
'B' - the second letter in the alphabet) is a vowel, the third letter from. .
the heginning {indexed 'C' - by the third letter in the alphabet)isa - . -
consonant.

determination for the structure of a stem ending. Letters are 1ndexed
from the end by the last letters of the English alphabet. For example,
the notation CwCxVyCz defines a stem, where the last letter (indexed
by 'Z' - the first letter from the end in the alphabet) is a consonant, the
second letter from the end (indexed by 'Y' - the second letter from the
end in the alphabet) is a vowel, the third letter from the end (indexed
X' - by the third letter from the end in the alphabet) is a consonant, the
fourth letter from the end (indexed by "W' - the fourth letter from the
end in the alphabet) is a consonant.

A "q"-type short vowel

A "q1"-type long vowel

zero inflix

zero deriver
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READING THE ABBREVIATIONS USED

FS(X) - flexible stem caused by 'x' (as a phoneme)
FS(X) - flexible stem specialized for X' (as a pronoun)
F(X) - inflected form by the 'X' (as a suffix)

Xs - X' in plural

X(N) - X' as a noun

XV) - X' as a verb

X(NV) - X' as non-verbal parts

X&Y - 'X'and 'Y’

XY - X'or"Y'

TOBYJO.J
Kupnxkus Oaur pyy XX HEAJIOT aJropuT™M

KupwikuH OMYMIUHAH aNropuT™M Hb KHPWDKHMH OHYHI PYY XMHX HHMISI alrOpHTM,
KHPHIDKUH GMUMIanc XHHX 3am/iar ajaropuTM [3Cc3H Xo€p Tepes Oaiizar. 30XHOrY eMHe Hb
MOHIOJ XJJIHHM Yr3yiH OyToumilH OONIOH KHMPWIDKMH OWYWIHIH IOKUI X3163pYyyAuiH
ITOPUTMBII X3BIYYJICIH Oerees 3H3XYY HITIAIA23 KHPHIDKHMH OHYMT PYY XHHX HHMHIST
aNrOPUTMBIH 3apuuM, Oyroumir TaHmnmnyymk GaiHa. Kupmmkumn OnumnG3p He yruilH
x3n63p33¢ 6ypadx Gereen yruifH x3n65p Hb XYBHIAX YHIIC, XyBHITax HOXLOJ IICIH XOEP
6ypayymsrussc Oypamsr. DHOXYY ajJrOpUTM Hb YHIYpXKHH 33p3T MOHros OHUYMIHitH eep
TOITOJIIOOHOOC KUPH/DKMH OMYUI PYY XOPBYYJAr XHHX, KHPHIDKUH OMYMIHiH 36B OMuMX
AYPSMHAT aNrOpHTM4YMIAX, rafaaJ XIJIH33C MOHIOJ X3 pYYy aBTOMAaT Opdyylra XHHX
6uunMnGIpuitH 60JIOBCPYYNANTBHII XaHTaX 33p3r XaBcapra XJMIIHMHXIIMAH OJIOH 30PHIITHIT
XaHrax 30pUIroTOH M.
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