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0. INTRODUCTORY

Vietnamese® is, on the phonological level, a monosyllabic
language, in that phonemic syllables are phonemic words”,
and no phonemic word contains more than one phonemic syl-
lable. On the morphological level, although there are poly-
syllabic words which are formed by two or more monosyllabic
words or by reduplications, a large number of morphemic

e See Nguygh ®Inh HOa, "Reading List on Vietnamese Language and
Writing", Van-HSa Nguyét-San (Culture) 11.695-97 (1962), Salgon:
Directorate of Cultural Affalrs, Department of Education.

2 Trager and Smith define the phonemic word in English as 'A phonemic
phrase having no plus juncture' (An Outline of English Structure,
Studlies In Linguistics: Occasional Paper 3, p.50, Washington D.C.:
American Councll of Learned Socletles, 1957). For the discussions on
the word in Vietnamese, see David D. Thomas, "On Defining the 'Word' in
Vietnamese", Van-Hda Nguyét-San (Cul ture) 11.519-23, and Laurence C.
Thompson, "The Problem of Word in Vietnamese", Word 19.39-52 (1963).

& For reduplications 1n Vietnamese, see Murray B. Emeneau, Studies in

Vietnanese (Annamese) Grammar, Berkeley, and Los Angeles: University of
California Press (1951), or L& v3n Ly, Le Parler Vietnamien Salgon:
Institute of Historical Researches, Department of Natlonal Education
(1960) .
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words? are monosyllabic. Thus, the language must have a
fairly large number of phonemic syllables in order not to
have too many homophonous morphemes.

It is the aim of this paper to examine the occurrence,
non-occurrence, or the possibility of occurrence of phonemic
sequences within syllable boundaries in Saigon Vietnameses,
and to find rules as to the patterning of existing combina-
tions.

1. THE SYLLABLE

Thompson defines the syllable in Saigon Vietnamese
thus:

"In Saigonese a fraction of utterance which
begins with an onset of stress and ends im-
mediately before the next onset of stress or
before a pause is a SYLLABLE. No phone is
obstrued to extend over a syllable boundary: an
intersyllabic long consonant or vowel is taken
to be two separate phones, the second beginning
with the new onset of stress."®

The distribution of phonemes in Saigon Vietnamese is
stated with reference to the boundaries of the phonemic syl-
lable, the smallest phonological unit occurring in isola-
tion. Each syllable is composed of the following elements
(which are optional if they occur only in some syllables and
are obligatory if they occur in all syllables):

. See Trager and Smith, op.cit., p.S8ff.
5 Salgon Vietnamese 1s one of the standard dlalects of Vietnamese.
Henri Maspéro, Iin hls historical classification of dlalects of Viet-
namese, has divided them into two maln groups: Tonklinese-Cochinchinese
and Haut Annam dlalects. Thls means that the northern speech and that
of the southern reglon are more closely related than elther 1s to the
speech of the central region. ("Etudes sur la phonétlique historique de
la langue annamite: Les initlales", Bulletin de I’Ecole Frangaise
d’Extreme-Orient, 12.1-3 (1912). For a phonologlical comparison of
dlalects of Vietnamese, see Laurence C. Thompson, A Vietnamese Grammar,
Seattle, Washington: University of Washington Press, 1965.

s Laurence C. Thompson, "Saigon Phonemics", Language 35.454-76 (19959),
p. 455.
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) an optional onset’ - a consonant or consonant cluster;
) an obligatory nucleus - a vowel or diphthong;

) an optional coda - a consonant; and
) an obligatory tone.

ae o®

As a minimum unit in phonological phrase groups or pause
groupsa, the syllable carries a unit of stress, pitch, and
lengthg, which are not discussed in this paper, because they
can be better described on higher phonological levels than
that of the syllable itselflO,

2. ONSET AND CODA

There are twenty-two single consonants in Saigon Viet-

namese : 1.

¢ The terms 'onset', 'nucleus', and 'coda' used in the description of

syllable structure are taken from Charles F. Hockett, A Manual of
Phonology, Memolr 11 of the International Journal of American Lin-
guistics, p.51ff. (1955).

$ The 1dea of language as hlerarchically ordered 1s taken from Kenneth
L. Plke, Language in Relation to a Unified Theory of the Structure of
Human Behaviour, Parts I, II, and III, Glendale, Callfornla: Summer
Institute of Linguistics (1954, 1955 and 1960). For a comparison of
grammatical hlerarchles in Engllish and Vietnamese, see, Nguyéﬁ ding
L1&m, A Contrastive Analysis of English and Vietnamese, vol.1 English
Grammar, Canberra: Lingulstic Circle of Canberra Publicatlons, The
Australlan National University (1966), vol.2 Vietnamese Grammar, and
other volumes forthcoming.

. For an Instrumental analysls of Vietnamese intonatlon, see Aurélie
H.M. Trénh, The Vietnamese Intonation, The Australlan National Uni-
versity, forthcoming Ph.D. dissertation.

10 For an analysls of stress and pltch on hilgher phonologlcal levels
than that of the syllable 1tself, see John Chapman Crawford, Totontepec
Mixe Phonotagmemics, Norman, Oklahoma: Summer Institute of Lingulstlics
(1963) .

11 There can be multiple analyses of the Salgon Vietnamese phonology,
and there seem to be some polnts of indeterminacy 1n the analyses done
so far.
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~ & G J
o 3 o 2 £y +
ot + o o @© +
Q o + — — (@)
o o) 0 @ I3 —
[ A m Ay = [&]
plain pl2 | ¢ t ¢ k
Stops aspirated th
voiced d
) . voiceless f 5 5 x h
Fricatives ) 13 '
voiced v g
Lateral l
Nasal m n n |
Trill r 14
Semi-Consonants w i

TABLE 1. CONSONANTS

The twenty-two consonants, as well ai the fourteen
clusters /tw, dw, tw, cw, kw, sw, sw, zw, t'w, lw, gw, nw,
. . : . . 15 )
Nw, jw/, fill the optional onset slot~"“. It is noted that
all the clusters have /w/ as their second phoneme.

12 The phoneme /p/ has initial volced Implosive or plaln allophones and
final volceless and unreleased allophones. Jones and Théng among
others set two phonemes /b/ and /p/ (Introduction to Spoken Vietnamese,
Washington D.C. second edition [1960]).

13 Tne phoneme /v/ has three phones lv, b, ot].

14 The phoneme /r/ has three phones [r 7 ZJ.

15 For an analysls of phonotagmemes as slots plus flller classes, see

John Chapman Crawford, op.clt.
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Only eight consonants /p, t, k, m, n, 1, w, i/ can fill
the optional coda slot.

3. NUCLEUS

Eleven vowelsls, and four diphthongs fill the obligatory
nucleus slot.

VOWEL S
FRONT CENTRAL BACK
v ¥ g
Unrounded Rounded
HIGH i » 17 u
Close e o7 L o)
|V 0 GID] P ~ o T T S RN i e e P e
Open € al?
Close al? 0
LOW }" """""" L """"""""""""""""""""""
Open a
DIPHTHONGS

/ie, xo, uo, au/

TABLE 2. VOWELS AND DIPHTHONGS

While the other nuclei can occur in free position, i.e.
without being followed by a final consonant, /&, &, du/ can
occur only in bound position, i.e. they must be followed by
a final consonant.

A /i, e, #, o, u, o/ have homophonously diphthonglzed allophones in

FaO].

free position, viz. (i}, ef, «¥, u
17 The symbols #, o, @, and 4 are taken from traditional spelling, and
they represent roughly the sounds (w Y A a] in the International
Phonetlic Assoclatlion system.

N\
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4. TONES

There are five phonemic tones in Saigon Vietnamese whose
allotones are conditioned by the relative stress of the syl-
lables which bear them, as well as by the relative pitch and
intonation contour. In the following table, each tone is
represented only by its stressed allotone'®.

. '
\/\//—_

HR MR LR HL LL
HR = High-Rising /4/ Example: md 'mother’
MR = Mid-Rising /«/ % ma 'tomb'
LR = Low-Rising /Jf/ 4 ma 'young rice plants'
HL = High-Level /of ! ma 'ghost'
LL = Low-Level /+/ g ma 'but’

TABLE 3. TONES

5. COMBINATIONS OF NUCLEI AND CODAS

Besides twelve free nuclei, there are sixty-six combina-
tions of nuclei and codas as shown in Table 4.

18 For more detall on allotones, see Aurélle H.M. Tran, op.clt.




17

NUCLEI CODAS

Free -p -t -k -m -n -3 -7 -w
1 i ip it im 1n 1w
e e ep et em en ew
€ € €p ek em ex gw
a ap ak am g aj aw
a at ak an dg
a a ap ak am ay  aj aw
w w ®p wk wm vy  u] rw
o o aplg ok omt® oy of ow
u u up uk um uy  uj
o ) op19 ok om*® onq 7
o) 0 oplg ok om?® o O
i9 io i ok 19y
% g ok #aq
ud ud u ok uary
au dwk dwy

TABLE 4. COMBINATIONS OF NUCLEI AND CODAS

6. PHONEMIC SEQUENCES AND NUMBER OF SYLLABLES

The statement of the phonemic composition of the syllable
in Saigon Vietnamese in Section 1 can be formulated in terms
of "canonical"?0 forms, or patterns of segmental and tonal
phonemes (again stress, pitch contours, and length being
disregarded because they are irrelevant in this paper).
Phonemic syllables in the language can be of the following
patterns of segmental and tonal phonemes:

VT, VCT, CVT, CVCT, CwVT, and CwVCT

19 The nucletl of lop, op, Op/ and also of /om, om, Om/ lose thelr
phonemlc contrast in less careful speech.

20 The term "canonlical" 1s taken from Eugene A. Nida, Morphology: The
Descriptive Analysis of Words, Ann Arbor: The University of Michlgan
Press, second edition, 1957, p.66.
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where C represents a consonant, V a vowel or diphthong, w
the semi-consonant /w/, and T a tone (which is conventionally
placed at the end of the formulae).

In total, there are 4,467 phonemic syllables in Saigon
Vietnamese. The method used to find all syllables was to
look through standard dictionary entries®! and to check the
entries with the author's own idiolect. Reduplicating syl-
lables, which are by themselves meaningless, were not
counted.

Although there are fourteen consonant clusters in the
language, there is only a relatively small number (337) of
syllables beginning with an initial cluster.

While initial consonants have practically no influence on
the permissibility of tone occurrences, there are phono-
logical laws forbidding the combination of the mid-rising,
low-level, and high-level tones with final stops. Other
non-occurrences of particular tones and final consonants are
not accounted for by any generalisation. The only possible
explanation to the fact that phonemic syllables do or do not
occur is that such is the phonological system of the lan-
guage.

Tables 5-9 22 show the number of syllables for each of
the five tones in Saigon Vietnamese as found in the material
used for this article. It is noted that the high-rising
tone and the low-rising tone, both occurring with any syl-
lable ending, have the largest numbers of syllables, 1198
and 938 respectively. The other three tones do not occur
with final stops, and consequently have smaller number of
syllables. There are 917 syllables with the high-level
tone, 758 with the low-level tone, and 656 with the mid-
rising tone.

Tables 10-24 show the number of syllables for each of the
fifteen syllable nuclei.

(S (BT Toy N b

21 Dictionaries used: Eugéne Gouln, Dictionnaire Vietnamien Chinois

Frangais, Salgon: Imprimerle d'Extréme-Orient (1957), and Thanh-Nghl,
Tie-Di én Viét-Nam, Salgon: Thol-Thé (1958).

22 Tridimensional tables in which the third dimension would classify
syllables according to thelr first segmental phoneme are not necessary,
seelng that such a classification would not give much more lnformation
on the comblnation of tonal and segmental phonemes 1n the language.




Coda
- PER-
Stops Nasals SO Een. TOTAL | CENT-
sonants
AGE
Free( _p -t -k -m -n -1 -y -w
i 23| 14| 27 14 | 16 &7 I 13 9.3
e 20 7 19 3 10 (L 66 5.5
€ 26 | 14 25| 10 13 16 | 104 8.7
a 17 21| 15 13 a7l e 95 7.9
| & 21 | 26 17 | 21 85 ™
[J]
! 29 17 27 | 14 30| 30| 21| 168 |[14.0
>
@ 4 15 y 24 8 13 6 y T4 6.2
% o | 19| 13 11 8 1 gt 11y 2 75 6.2
(]
z u 18 3L 21 12 17 14 93 7.8
0o 14 8 15 6 13 | 19 75 6.3
5 15 13 17 12 10 | 20 87 7.3
w | 12 9 22 22 53 4.y
o
§|uwa | 15 19 13 47 3.9
3 6 ?
& ua 5 13 2 2.0
a | 3u 22 19 41 3.4
TOTAL 208 | 118 | 67 | 263 | 102 43 | 201 | 117 | 79 [ 1198
PenCENT= 1974l 9.8 | 5.6 | 21.9/8.5 | 3.6 | 16.8]9.8 | 6.6
Table 5. SYLLABLES HAVING THE HIGH~-RISING TONE




Coda

Stops Nasals zggigggn- TOTAL EESE-

Free| -p -t -k -m -n -n -y ~W 1

i 26 | 10| 19 6| 12 12 87 9.3

e 22 51 13 2 8 4 54 54

€ 11 | 12 16 3 9 1 68 7.3

a Iy 154 A6 e SERACR] i 5 82 8 £

w | & 17 | 17 12 | 13 59 6.3

g | a 2.1 13 .28 Jd 14 23 | 18 | 19 | 136 |14.5

el ] 2 3 23| 8 9| 5| s| 65 | 6.9

§ 16| 6 10| 5 8| 7 52 | 5.5

(é u 17| 12 21 | 12 13 | 13 88 9.4

o 11 | 11 11 Y 10 | 10 57 6.1

) 15 9 14 6 9 9 62 6 .

% 19 3 18 20 41 4.y

S [ue 9 13 13 35 3.7

%J ua 2 9 by 5 1.6

a du 20 17 37 3.9
TOTAL 165 98 | 49 | 215 | 78 | 32 |161 | T2 | 68 | 938

PERCENT- | 17.6|10.4]5.2 | 22.9/8.3 3.4 [17.2[7.7 |7.3

Table 6.

SYLLABLES HAVING THE LOW-RISING TONE




Coda
. PER-
Stops Nasals Semi-Con=| nomar, | cEnT-
sonanpts
AGE
Free[ .p | =t | -k | -m | =n | =n | -y | -w
1 31 gl 21 18 90 9.8
e 25 6 18 11 60 6.6
€ 27 11 23 19 80 8.7
4 22 bz AT IRET, 84 9.2
| & 25 24 49 5.3
0
2l a | 30 15 38 a2 20 Flistidlasss
>
« b4 15 10 6 13 4y 4.8
a3
%’J g | 21 10 15| 19 65 ol
=)
2 Tou (L 10 2@-I8 14 65 !
o | 20 12 16| 17 65 sl
N 21 12 19| 16 68 7.4
o | 12| 10 30 40 T
o
"é da | 14 21 35 3.8
£l us| 13 14 27 IR
£
a | Ju 21 21 2.3
TOTAL 248 128 | 108 | 212 | 123 98 917
PERCENT-
el 27.9 14 11.8(23.1 3.4 |10.7

Table 7.

SYLLABLES HAVING THE HIGH-LEVEL TONE




Coda
- PER-
Semi-Con-
Stops Nasals peignia TOTAL iggT—
Free| -p -t -k -m -n -n -y -w
i 26 10 20 12 68 9.0
e 20 y 13 10 y7 6.2
€ 23 11 12 17 63 8.3
a 20 17 14 11 62 8.
) a 24 19 43 5.7
D
2 a 27 14 26 25 19 111 14.6
>
o w 14 8 18 8 3 51 6.7
3
3 e | 20 11 o0 A ) 53 7:0
3
Z u 17 12 20 13 62 8.2
o) 12 10 14 15 51 6.7
2 18 10 12 11 51 6.7
- is T 24 31 4.1
o
§ [wae 6 18 24 3.2
o
£ | us 9 12 21 2.8
L
fa) du 20 20 2.6
TOTAL 199 110 57 | 222 98 72 758
PERCENT-
AGE 26.3 14.5/7.5| 29.3/12.9/9.5

Table 8.

SYLLABLES HAVING THE LOW-LEVEL TONE




Coda

; PER-
Stops Nasals Semi-Con=| nomar, | cENT-

sonants

AGE

Free| -p | -t -k | -m | =n | -n -y -w
i 23 10 | 12 10 55 8.4
e 19 il 12 y 36 5.5
€ 18 3 11 17 49 7.5
a 14 14 13 9 50 7.6

w | & 17 16 33 5.0

0

2| a 28 11 25 25 16 105 16.0

>
o e 14 3 18 9 9 53 8.1
=]

% o]l 22 5 7 6 1 41 6.2

=]

=4 u 15 5 17 14 51 7.8
Bk 2l y 9| 12 46 7.0
3 16 11 8 9 4y 6.7

o 13| 15 23 38 | 5.8

o]

§ u’s 11 | 11 22 3.4

.T::J ua 8 y 12 1.8

&

a | Zu 21 21 3.2
TOTAL 210 67 411184 88 66 656
PERCENT- | 32,0 10.2/ 6.3 [8.0 | 13.4(10.1
AGE

Table 9. SYLLABLES HAVING THE MID-RISING TONE




- -p -t -m -n -w TOTAL 3

1 i- ottwf + 5 0ttm o + ot 15 4.0
2 b- ottmf + T el /i ot+ ot+wf teo 19 5.1
3 t- ot4of + s R oty f ottmf otef 23 6.1
4 the ot4f + s + s ott f ottof oty f 22 5.9
5 t- otiwf + + o ottwf Yoo f 17 4.5
6 a- 0 = s + g the ot4ef ot4af 19 5.1
7 c~ otimf + t s ot+ ot4m ot+ f 19 Br.iL
8 k- ot4mf + s + s ot wf ot+ ot4ef 21 5.6
9 f- otieS + ot ‘o ot 12 3.2
10 v- ottmf t s o o «f + 12 3.2
11 8- ot4ef + 0 ot 4w ottmf 16 4.3
12 §- 0 tw + + 0o ® ot+ f o 12 3.2
13 x- ot 4w + + ot o4 o4 12 3.2
14 a- o+ f + g o 6 1.6
15 h- otte + s + s tie o + ot »f 17 4.5
16 w- ot4w S + s ot4 10 2.7
17 r- otemf ! oy, J. o o+ f ot+ 15 4.0
18 1~ ot+v f + + ottwf ot4wf otiwS 22 5.9
19 m- ot4ef + + T o+ f ot+ 16 4.3
20 n- 0 t=f + + s o Jpr ot =f ot f 17 4.5
21 n- otvwf T S + ot =f ty 0t 19 5.1
22 n- oti=f Ji t o =f 0 t= o 15 4.0
23 y- ott f + s + s ot4ef ot+ o ¥ f 19 5.1

TOTAL 104 24 41 61 78 67 375

PERCENTAGE 27.7 6.4 10.9 16.3 20.8 17.9

Entropy: gng 54.3

Table 10. SYLLABLES HAVING /i/ AS NUCLEUS
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SYLLABLES HAVING /i/ AS NUCLEUS AND INITIAL CLUSTERS



s -p ~t w —_ e TOTAL %

1 e- ot o f ot ® 8 3.4
2 b- otiof + t ot¢=f o+ [ 16 6.8
3 t- otief + o o 8 3.4
4 the otif + + ot o o + 12 5.1
5 t- 0 Vof ! ot f 8 3.4
6 d- otivmf + ot f tie + 14 6.0
[/ c- oty [ + + s 0o ot 12 5.1
8 k- otveS + + s v o Vv f o + 14 6.0
9 f- ot f + 0o = tyew 9 3.8
10 v- oty [ + otiwf ot+ 13 5.6
11 8- oty S + t s ot 11 b7
12 §- v + t s otm o4 11 b7
13 x- oty f 0o =f o ¥ 9 3.8
14 e- ot v ] 1.7
15 h- 0 t=f + v ot @ 10 4.3
16 W- otyof + 6 2.6
17 r- ot + o ¥ oV f 11 b7
18 1- 0 Vwf t s o v f oti= 14 6.0
19 m- otimf ! + otimf + 13 5.6
20 n- 0 ywf + o4 oty f ot 15 6.4
21 n- © 1 0.4
22 n- o Vv f t o = o =f 10 4.3
23 y- ot = I3 ! 5 2.1

TOTAL 89 13 27 16 54 35 234

PERCENTAGE 38.0 5.6 11.5 6.8 23.0 15.0

Entropy: %g—g = 33.9.

Table 11. SYLLABLES HAVING /e/ AS NUCLEUS




—e -p j -t -m -n -w TOTAL %
1 tw- v | o ) 4 13.3
2 dw- A oo 2 6.6
3 fw-
y cw- + 1 3.3
5 kw-~ ot f + ot+ + 9 30.0
6 Sw- 0 +o + 5 16.6
7 gw-
8 XW- o + 2 6.6
9 thw ot 3 10.0
10 lw-
11 ZW-
12 nw- I it 3.3
15 nw- + 1 3.3
14 yw- I + 2 6.6
TOTAL 15 6 8 1 30
PERCENTAGE 50.0 20.0 26.6 3.3
Entropy: —[33—;5 = T.1.
Table lla. SYLLABLES HAVING /€/ AS NUCLEUS AND INITIAL CLUSTERS




TOTAL

-€ -p -k -m -n -W
1 oty f + s 4 ot ot otimS 16
2 ot temf t ¢ L boo oty=S otyeS a4
3 oty + + oty 0o = 0 t=f 17 .3
4 0t + + + o+ f 0o of 13 4.0
5 0o = 4 Wy + « ot+ f 10 3.
6 0 e ! t ) o+ f ot 4o 14 L.y
7 ottew + f taau ot ot¥ef ot+e 19 5.9
8 otvmS +f t ot 4= timf ot4es 22 6.9
9 ot+ + A o+ + 9 2.8
10 0t or: I ot =f otimf 16 5.0
11 ot = + s W ot ot ottewf 17 5.3
12 0 4w 4 + ot s 8 2.5
13 ott f + 4 o o + 9 2.8
14 oty * + + o + /i 11 3.4
15 oty f ! + ‘oo o+ f ot 15 b.7
16 ot f 3 0.9
17 04t + s + ot+ ot = 13 k.o
18 otef otv f otte oty 18 5.6
19 0timf t s + s o+ ot+ ot4ewf 19 5.9
20 ot4e 4 o t s ot + 0 +o» 14 L.y
21 oty f + + oty f ) oty f 16 5.0
22 o4+ t t wf Yo f 11 3.4
23 4o t S + o 0o wf 10 3.
TOTAL 88 26 33 38 58 78 321
PERCENTAGE 27.4 8.1 10.3 11.8 18.1 24,3
Entropy: 46.5.
Table 12. SYLLABLES HAVING /¢/ AS NUCLEUS




-€ -p -k -m -n -W TOTAL %
tw- 4 + s o 4 9.1
dw-
3 fw=
y CW- ot 2 4.5
5 kw- 0t o i oty f oty f 14 31.8
6 Sw- v/ + S o 5 11.4
7 $W-
8 XW- ot w 4 + 5 11.4
9 thw-
10 lw- ot+ 4 4 9.1
11 gw-
12 JUW= v 0o = 3 6.8
13 nw- ot 0o w 0t of 8 18.2
14 yw-
TOTAL 17 8 10 9 45
PERCENTAGE 38.6 18.2 22.7 20.5
Entropy: 5;% = 15.7.
Table 12a. SYLLABLES HAVING /e¢/ AS NUCLEUS AND INITIAL CLUSTERS




-p -k -m -n -w -y TOTAL %

1 a- + + ot v 0t ® ot « ot f 15 4.2
2 B i t s ottef 0 t=f oty f otvef 22 6.1
3 (73 + S + S 0ty otveS ot of 0 4o 20 5.6
4 th- + s t otief 0 Vof ot otvw 19 5.3
5 t- + i) 0t ot+ o+ 10 2.8
6 d- Dot 7 + otvef oty [ 12 3.3
7 c- ! s o+ f otteof oty [ ot 18 5.0
8 k- + + otiw otiwf ot v f oty [ 22 6.1
9 AT-. 1 + s ® otiwf 0o = ot « 15 4.2
10 V- + g Wi o+ f oty 0 vof 14 3.9
11 s~ NP t + otyemf o i ot otte 16 M.SV
12 $- t s otv f ot+ ot+ o f 14 3.9
13 X~ + + 0 = 0 0t =f 0 = 12 3.3
14 - LR + s oty f o + + 0 vf 15 b.2
15 h- ) e/ + 0 vof o ! o+ [ ot = 15 4.2
16 W= t o 3 2.4
17 r- s + o+ f tv S o v [ oty 14 3.9
18 1- t S ! ot v f otvef 0 v=f otveS 22 6.1
19 m- i) il ot o V=f 0 Vof otv=f 19 5.3
20 n- S + 044 o ot 0 = 11 3.4
21 n- Y ol t S ott f o =f ! ot 15 4,2
22 n- ! + ot v f ot +w beo ot 15 b.2
23 y- + + s oty f ottwS 0 Vof otyef 21 5.8

TOTAL 34 34 85 75 60 71 359

PERCENTAGE 9.5 9.5 23.7 20.9 16.7 19.8

Entropy: %g% = 52.,0.

Table 13. SYLLABLES HAVING /&/ AS NUCLEUS




-p -k -m -n -W -y TOTAL %
1 tw-
2 dw-
3 tw-
4 cw-
5 kw- + S 4 0t wf 9 64.2
6 sw- ot 2 14,2
7 SW-
8 XW- ot 2 14.2
9 thw-
10 1w-
11 BwW-
12 nw-
13 nw L odk
14 yw-
TOTAL 2 2 2 8 14
PERCENTAGE 14.2 14.2 14.2 57.1
Entropy: ElZLO = 3.3.
Table 13a. SYLLABLES HAVING /a/ AS NUCLEUS AND INITIAL CLUSTERS




-t -k -n -n TOTAL ]
1 5- t S t oty + 8 3.2
2 b- t S B 17 ot+ef ot+ 12 4.8
3 t- ¥ L oty f o+ [ 11 L.y
4 th- 4 4 ot otieS 12 4.8
5 t- 4 T t s 0t 4o ot+eS 13 5.2
6 d- ) + ot+e oty f 12 4.8
7 c- Ll f t S oty [ otteS 13 5.2
8 k- 4. L otvmf oty f 14 5.6
9 fic + S + o ¥ 0o 7 2.8
10 v- + s £ o 0 = f ot+e 12 4.8
11 sS- it 4 + 0 044 8 3.2
12 S- 4 + S 04+ ot 10 k.o
13 X~ + 4 ot ot o 8 3.2
14 & ! D 5 oty [ oty f 11 L.y
15 h- B wli + 0 tof ottm 11 L.y
16 Ww- I} t ottm o = 9 3.6
17 r- L dh i 0 ¥ ot+ f 11 4.y
18 1- t s Srd 0t 4ef ot+=f 14 5.6
19 m- 4 t ottt S oty [ 11 L.y
20 n- + Ntk ott [ oty [ 11 L.y
21 n- 4 + 04+ otV f 12 4.8
22 n- + f + ot f 0t = 12 4.8
23 y- + S ot f oV f 8 3.2
TOTAL 35 Lo 89 86 250
PERCENTAGE 14.0 16.0 35.6 34.4
Entropy: 52—8 = 29.1
Table 14. SYLLABLES HAVING /a/ AS NUCLEUS




3 -K -n -n TOTAL %
1 tw-
2 dw- ¥ 1 5.2
3 tw-
CW- + 1 5.2
5 kw- ot + by 21.0
6 sSw- + ot uy 21.0
7 SW-
8 XW-
9 thy- 4 ot 3 15.8
10 1w- ) + 2 10.5
11 aw-
12 nw-
13 nw- L 2 10.5
14 yw- o + 2 10.5
TOTAL 5 3 5 6 19
PERCENTAGE 26.3 15.8 26.3 31.6
Entropy: ?58% = 20
Table l4a. SYLLABLES HAVING /a/ AS NUCLEUS AND INITIAL CLUSTERS




=at |} =p -k -m -n -w -y TOTAL %

1 a- otteoS + t /S ot o« ot ot 4w/ ot 22 4.1
2 b- otvef + + otiwf otveS oti=f 23 4.3
3 t- otymf t it Ji oty f otymS otymf otymS 28 5.2
b4 th- otve t s t L | ot 0t o otveof | ot = 23 4.3
5 t- otte + A tief oty S otte ot of 23 4,3
6 d- oty + S + oty S ottmf otveS otieS 28 5.2
7 c- ottof ! o i v [ ot f otveof otteS 25 4.6
8 k- ot yo [ +. i + S ot yof ot 4o f ot =S oty=S 29 5.4
9 f- ot+ L 0 = v/ otyeS ot+ ot 20 3.7
10 v- ot oS L v [/ oti= [ v oty=f 20 3.7
11 S~ otiof + + otiew. ot otioS i 22 4.1
12 $- 0t o + S + S oty S otvef oti=Sf ptio 26 4.8
13 X- 0t 4 = b | ot of ot 4o f 0o 0t 22 4.1
14 8- ot f & o i o ott f tv S | otiw 19 3.5
15 h- ot 4= [ t t s 0o ¥/ ot S ot =S otimf 28 5.2
16 w- ot f t tiof v/ 13 2.4
17 K= oty= [ t S t L | ot S oty [ otieS ty 23 4.3
18 1- ot/ 4] _uy, t s o ¥=f | oty=s otimS ot v/ 28 5.2
19 m- otieS t S ot f otioS oty S 22 4.1
20 n- oty f s 4 J ot [ 0t i= S ot = [ otveS 26 4.8
21 n- ot/ + t J otte 0 Voof oty [ ot4m 24 4.4
22 n- 0 ¥ + b i oty [ otd [ oti=S 19 3.5
23 y- otioS + + ot/ otieoS oty [ otyof 27 5.0

TOTAL 106 29 46 68 101 95 95 540

PERCENTAGE 19.7 5.4 8.5 12.6 18.7 17.6 17.6

Entropy: g%cs—) 67.1

Table 15. SYLLABLES HAVING /a/ AS NUCLEUS




l -a -p -k -m -n -w -y TOTAL %

1 tw- 0 tof + otim NS 12 11.1
2 dw- i otyeS t 9 8.3
3 tw-
4 cw- otee 0 tw 7 6.5
5 kw- ot+ef + ot v 0 +e 15 13.9
6 SW- o0t o+ ty 9 8.3
7 SW- + 1 0.9
8 XW~ 0t = + ot = ot 9 8.3
9 thu- ot + ot « ot wf 12 11.1
10 lw- oty otieS o+ f 13 12.0
pi | aw-— + 1 0.9
12 pw- v + ot 5 4.6
13 nw- o J 4 o s 4 ottt S 11 10.2
14 yw- t s 0o = 4 3.7

TOTAL 30 1 9 35 3 30 108

PERCENTAGE 27.8 0.9 8.3 32.4 2.8 27.8

Entropy: %%—g = 22.0.

Table 15a. SYLLABLES HAVING /a/ AS NUCLEUS AND INITIAL CLUSTERS




- -p -k -m -n -y - TOTAL 3
u - oty f + 4 W ot ot = o o 14 b.9
b- otd S + t oty [/ ot 0o w ot = 20 7.0
3 t- otiwS + o 0 te ot wf 14 4.9
4 t 8 0t 4ef + o + ‘v w 11 3.9
5 t- tiof ot+ s o+ 11 3.9
6 da- te Sl s otimS tv S s o 15 5.3
7 c- ot + ot+ ot 4w w oty 18 6.3
8 k-~ 0t twf + + ot [ | ot +ywm ottoS 21 7.4
9 f- t s o o s 5 1.8
10 V- + S Yo f o 6 2.1
11 s- ot4e + ot v 10 3.5
12 $- ottaf + S 0 4= ® 0o 13 4.6
13 X= 0t = ot f ot 8 2.8
14 e- + T o+ S ' ® 7 2.5
15 h- otvwS + v | otie w 0o = 1'5 5.3
16 w- t s ot 4 1.4
17 r- + S 04+ o+ tieoS s 13 4.6
18 1- oty S + s tof | o0 tiw o [ 17 6.0
19 m- + t s ‘o o + 0o w 9 3.2
20 n- o =f Sl v s ot [ | ot w 13 4.6
21 n- 0t +w + S ot+ 0o = ty 14 4.9
22 n- 0o =f s o S| o 4= 0 Ve o 13 4.6
23 y- ot =f Sl s 0 V=f t s 13 4.6
TOTAL 70 7 39 38 62 34 34 284
PERCENTAGE 24,6 2.5 |[13.7 13.4 21.8 12.0 12.0
Entropy: gg—‘; = 35.3.

Table 16. SYLLABLES HAVING /v/ AS NUCLEUS




) -p = -m =n -y -w TOTAL %
1 tw- + ot tw 5 17.2
2 dw- -
3 tw- t o 3 10.3
4 cw- © 3.4
5 kw- o 4=f 4 13.8
6 SW- + 0 = 3 10.3
7 gw- + 1 3.4
8 XW= + o 2 6.9
9 thw- tyeof 5 17.2
10 lw- 0 ! 3 10.3
11 ew-
12 nw- v 2 6.9
13 nw-
14 ywW-

TOTAL 8 21 29

PERCENTAGE 27.6 T2.4

Entropy: 14_29% = 5.1.

Table 16a. SYLLABLES HAVING /¥/ AS NUCLEUS AND INITIAL CLUSTERS




- -p -k -m -n -y W TOTAL %

1 a- ot f + ® o4 ot 11 3.9
2 b- otyeS + t S | o+ S | o 4ms | otte 19 6.7
3 t- ot4mf + ® wf | ot 12 4,2
4 the | otyers 4 o o + v 10 3.5
5 t- oty=s t s ‘ ot f | o+ 13 4.6
6 d- ot¥mf 1 S| o 4 ot+ ty S 16 5.7
7 c- tief + t S| ot+ ot+ ot 16 5.7
8 k- ot S | ot £ | o wf | otéw 15 5.3
9 f- 0 4o + o o 6 2.1
10 V= otveS t s + oty f 12 4.2
11 5- oty f t S| o+ ot o4 12 4.2
12 8- otimf + + t4 0t+te o ! 15 543
13 X- + + + 0o 5 1.8
14 8- 0o w ! otv ! of 9 3.2
15 h- ot+e + t f v ot+ 0 twf 17 6.0
16 w-
17 r- otieof + oty tof | 0 ¥+ f + 18 6.4
18 1- otteof + ! Vo f ot+ f ot+ 18 6.4
19 m- ottemf + 4 o4 ot+ ® 13 4.6
20 n- 0o of + 0 I ot + 9 32
21 n- otvef ot+ ot = 0 13 4.6
22 n- otémf + + o ! o o+ f 14 4.9
23 y- ot + timf o + 10 3.5

TOTAL 93 19 23 39 51 55 3 283

PERCENTAGE 32.8 6.7 8.1 13.8 18.0 19.4 1.1

Entropy: %g =35.2

Table 17. SYLLABLES HAVING /Jd/ AS NUCLEUS




-0 -p -k ~m -n -y -w TOTAL %
1 tw-
2 dw-
3 tw-
[ cw-
5 kw- oty 4 80
6 Sw-
7 SW-
8 XW—
9 thy- 3 1 20
10 lw-
11 gw-
12 nw-
13 nw-
14 yw-
TOTAL 5 5
PERCENTAGE 100
Entropy: u—z—o = 1.0
Table 17a. SYLLABLES HAVING /J/ AS NUCLEUS AND INITIAL CLUSTERS




-u -p -m -n -y TOTAL %

1 otieS + I o ¥ 10 2.8
2 oty [ ta i/ i ‘oo f otymf tiwf 20 5.6
3 otteS t I ot f otioS ot «of 21 5.9
4 otyoS I I 0o ® otyeS otieS 20 5.6
5 oty [ ! tv S ot¢m S o wf 17 b7
6 otvef + ! v otimf otimS 19 5.3
7 0t = ! ! ot4=f otivw 0t 4 19 5.3
8 ot4mf t s ty S ottemf tief 21 5.9
9 ottoS ! oty f @ 13 3.6
10 otveS L] 0 V=f ot+ 15 4,2
11 o v [ i) + ot ot+ 13 3.6
12 otyef I o+ f otieS ot 18 5.0
13 ot ot f 0 Ve o 10 2.8
14 v/ I 1 + 7 2.0
15 1Hw ;_I_ | o ¥ ot+ t wf 16 4.5
16 “ =y
17 04+ i oty S otioS Voo f 19 5.3
18 otimS L ! ot4=f ot+oS oty=f 24 6.7
19 0 t=f + ! 0 4wf ot 4w f 16 4.5
20 o / + / + ot +e ot+ f 14 3.9
21 0t = ot otde 0o = 13 3.6
22 ot wf +t s t s ot o ! 15 4.2
23 oty f + ty S otteS tyeS 18 5.0

TOTAL 88 22 51 87 68 358

PERCENTAGE 24.6 6.1 14.2 24.3 20.0

Entropy: 51.9.

Table 18. SYLLABLES HAVING /u/ AS NUCLEUS




-0 -p -k -m A -y TOTAL ]

1 o- 0tie / t S o4 0 4w ot 15 5.1
2 b- ottef t s + v otv=S oty f 18 6.1
3 t- ot+=S + + s o oty ot+ f 17 5.8
4y th- ot = s + ot4=f ot = 13 4.4
5 t- ot =f o ot f otiwf 14 4,8
6 d- ot+es LI + S ot oty [ otyeS 20 6.8
7 c- w t S 0 4w oty f tiw 13 4.y
8 k- otimf t s + ! ot ot+=f ot =f 21 7.1
9 f- 0t « + + v + 0t « 10 3.4
10 v~ ot ot+ ot [ 10 3.4
11 s- o + + ot+ ot [ 0 o 12 4.1
12 8- oty t S + S ‘v ‘v ot+ 13 4.y
13 x- ot ot « ot 8 2.7
14 - 0 + ! ! ot+ o e 11 3.7
15 1- otteS / Rl 0 0 oty [ 17 5.8
16 w-
17 r- 0 vof o t of tiw 12 41 9,
18 1- otveoS t S + s tyo tioS otveS 21 TR
19 m- 0 tof v o + otteof 12 4,1
20 n- ot =f I + o + ot4eS 14 4.8
21 n- 0o ™ ) 0o o s v 9 el
22 n- o wf I £ v ot o+ 11 3.7
23 y- + td 3 1.0

TOTAL 78 19 26 36 62 73 294

PERCENTAGE 26.5 6.5 8.8 12.2 21.1 24.8

Entropy: zg—g = U42.6

Table 19. SYLLABLES HAVING /o/ AS NUCLEUS




=~ o= i
) -p -k -m -n -y TOTAL ]

1 2- oty [ + S + 0o « 0 Yo ot+ 15 4.8
2 b- otveof . i + s 0 4= otywSf + 18 5.8
3 t- 0 Ve t S i 0t = otyof + 16 5.1
4 th- otimf + + s 0 ) oty 14 4.5
5 t- o Vof * tye oty [ ot [ 15 4.8
6 da- otveS 9 S ot = ot+ tv S 16 5.1
7 c- otiw + IS Voo 0 s oty [ 15 4.8
8 k- oty S + S 1l T oty [ 0 ¥ ot 20 6.4
9 f- ot+ ! 4 1.3
10 v- + o ot ) 1.3
11 s— ot = t s t + o ot 11 3.5
12 S- 0 4of LR Tt ot ottm 14 4.5
13 Xx- ot+ ! oty f t 10 3.2
14 - o+ [ + + s o 0 veof t =f 14 4.5
15 h- o v [ 4 i + ot+te o + ot = 15 4.8
16 w-
17 r- ot =f + v/ o i) 9 2.9
18 1- otveS + HIN 0t ym/ o V=f oty= S 22 7.1
19 m- otve + S + s t o oty f 0 tof 18 5.8
20 n- otiwSf + ot e oty [ 13 4.2
21 n- 0o wf 0t « ot f ot 11 3.5
22 n- otvef + + s ‘o otieof ot 18 5.8
23 y= otveS s A o+ f oty otvf 19 6.1

TOTAL 85 22 31 51 58 64 311

PERCENTAGE 27.3 7.1 10.0 16.4 18.6 20.6

Entropy: g% 45.1

Table 20. SYLLABLES HAVING />/ AS NUCLEUS




-is -13k -ian TOTAL 4
1 is- ® ot 3 159
2 b- oty [ A ot/ 11 6.9
3 t- 0ot + otvef 10 6.3
4 tho o+ t s otieS. 9 5486
5 t- 4 1 0.6
6 d- tyof + oty f 10 6.2
7 c- ot + ottoef 10 6.2
8 k- 0 Ve L oty 10 6.2
9 f- 4 # ot f 6 3.8
10 v- + + s oty f 9 5.6
11 S- + + S 0 4w 7 L.y
12 5- @ 4 0o w 4 2.5
13 Xx- + o 4 0 5 3l
14 8- T 1 0.6
15 h- ) otvef 6 3.8
16 w- + s ot hef 7 4.4
17 r- 0t * o + 6 3.8
18 1- o+ J W amdf ottef 10 6.2
19 m- + + f oty S 9 5.6
20 n- 0o = o bl 0 Vo 7 L.y
21 n- © = o 4 2.5
22 n- © s ot+ f 6 3.8
23 y- t o t oty f 9 5.6
TOTAL Ly 32 84 160
PERCENTAGE 27.5 16.1 52.5
Entropy: %‘ﬁ—g = U6,

Table 21. SYLLABLES HAVING /i®/ AS NUCLEUS




-is -isk -ian TOTAL
1 tw- + otvye 6 13.6
2 dw-
3 tw- v I 2 4.5
y CW=- oty f 2) 11.4
5 kw- i otyof 7 15170
6 SW-— 4 04 3 6.8
7 Sw- o 1 9.1
8 XW- 4 0t o 5 11.4
9 thw- 4 o+ 3 6.8
10 lw- + S 2 4.5
11 2wW-
12 nw- o 1 23
13 nw- ) 0 Vof 5 11.4
14 yw- T ot f y 9.1
TOTAL 1 9 34 yy
PERCENTAGE 2.3 20.5 77.3
Entropy: L] 20.9
210
Table 2la. SYLLABLES HAVING /ia/ AS NUCLEUS

AND INITIAL CLUSTERS




-us -UWak -Wan TOTAL 2
1 wo- ot [ 4 0 7 4.3
2 b- ot f + ot+ 9 5.5
X 3 t- o f t+ s otivwS 9 5.5
4 the 04+ ) 0 4of 10 6.1
5 t- 0 + o ottef 8 4.9
6 d- ot + o+ 6 3.7
f c- ot ® + ot = 7 4.3
8 k- ot J 4 0 +w 7 4.3
9 f- + oty f 5 3.0
10 v- yof s ot+ f 8 4.9
11 s- o t ot 4= 7 4.3
12 S- 04 w + oty [ 9 5.5
13 X- + 4 0 3 1.8
14 e eI 2 1.2
15 h- + + 0t4w 6 3.7
16 w-
17 r- t of + f otv [ 9 5.5
18 1- ot4es + s 0 ¥of 11 6.7
19 m- ot = + s ot+ [ 9 5.5
20 n- ot w * ot+ 7 4.3
21 n- g Ty oty f 6 3.7
22 n- tiwf s ©f 8 4.9
23 y- ot tef s 0 ¥eof 10 6.1
TOTAL 55 32 76 163
PERCENTAGE 33.7 19.6 46.6
Entropy: ;‘—E% = 47.2
Table 22. SYLLABLES HAVING A'S/ AS NUCLEUS




-ua -uak ~-uan TOTAL %
: 1 us- t =f t o 5 5
2 b- e i A o ¥ 7
3 t- 0o o o o + 6 6
4 th- 0 V= t J 0o = 7 7
5 t- ot+ 3 3
6 d- 0 to 4 o 5 5
7 c- ot+ t J o+ J 8 8
8 K- o f N oty f 8 8
9 f-
10 V- o ¥ L] o 5
11 S- 0 LR In In
12 S- o + o+ In In
13 X- o o 2 2
14 g- 4 il 1
15 h- ot 2 2
16 w-
17 r- 0 +w BN v/ 7 7
18 1- otd [ L ot 9 9
19 m- oty ot S 8 8
20 n- o 1 o 4 4
21 n- + 1 1
22 n- + 1 1
23 Y o ¥ + 3 3
TOTAL 37 22 41 100
PERCENTAGE 37 22 41
Entropy: %%% = 29.0
Table 23. SYLLABLES HAVING /us/ AS NUCLEUS




-dwk -8wn TOTAL %
1 Fw- i otveS 7 5.0
2 b- t otief 7 5.0
3 t- + o ot 7 5.0
4 th- P ot+w 6 4.3
5 b= + oty S 7 5.0
6 d- s ot4of 7 5.0
7 c- + ot 6 4.3
8 k- +os odvef 7 5.0
2 I'< * otief 6 4.3
10 v- + s 0 Vef 6 4.3
11 s- - o = y 2.8
12 $- + 0t 4 6 4.3
13 X- + 04 = 4 2.8
14 e- AR 7 4 2.8
15 h- . f otveS 7 5.0
16 W= " 1 0.7
17 r- +os otief 7 5.0
18 1- + ot 4o f 7 5.0
19 m- + ot S 7 5.0
20 n- - it otveSf 7 5.0
21 n- + oty S 7 5.0
22 n- + s 0t T 5.0
23 i LT otves 7 5.0
TOTAL 42 99 141
PERCENTAGE 29.8 70.2
Entropy: % = 61.3
Table 24. SYLLABLES HAVING /&w/ AS NUCLEUS
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