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O. INTRODUCTORY 

Vietnamese1 is, on the phonological level, a monosyllabic 
language, in that phonemic syllables are phonemic words2, 
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 reduplication 3, a large number of morphemic 

1 -: '"  S e e  Nguyen fllnh Ho a, "Re a d i n g  L i s t o n  V i e tname s e  L angu ag e an d 
W r i  tIng", Van-Hoa Nguy� t- San (Cul t ure) 11. 695-9 7 (19 62), Sai gon:  
Di recto rate of Cultural Affai rs, Dep artment of Educat i on. 

2 Trager and Smi th define the phonem i c  word in Engl i sh as 'A phonemi c 
p hrase having no p l u s  jun c tu re' (An Ou t l ine of Eng l i sh S truc t ure , 
Studi e s  in Li nguIstI c s: Oc c a s i o n al Pap e r  3, p . 50, Washi ngton D. C. :  

Ameri can CounCi l  o f  Le arned So c i eti e s, 1957). Fo r the di scu ss i ons on 
the word in VIetnamese, see Davi d D. Thomas, liOn Defining the ' Wo rd' i n  
V i e tname s e", Van-Ho a Nguyf t- San (Cul ture) 11. 519 -23, an d  Laur en c e  C.  
Thomp son, li The Problem of Word In Vi etname se", Word 19 . 39-52 (1963). 
3 

For redup l i c ations i n  Vi etnamese, see Murray B. Emen eau, Stu di e s  in 
V ietnamese (Anname se) Gramm ar, Berkel ey, and Lo s Angeles: Un iversity of 
C al l fo rn i a Press (1951), o r  L� Van Ly, Le P arler V i e tnam ien Saigon: 
In sti tu te 0 f HI sto r i c al Rese arch e s, Dep artment 0 f N at i on al Edu c at i on 
(19 60) . 

11 

Nguyễn Đ.L. "Phonemic Syllable Repertory in Vietnamese". In Nguyễn Đ.L., Mai, A.T.H. and Dellinger, S.W. editors, Papers in Southeast Asian Linguistics No. 1. 
A-9:11-18ac. Pacific Linguistics, The Australian National University, 1967.   DOI:10.15144/PL-A9.11 
©1967 Pacific Linguistics and/or the author(s).  Online edition licensed 2015 CC BY-SA 4.0, with permission of PL.  A sealang.net/CRCL initiative.
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words4 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 Vietnamese5, 
and to find rules as to the patterning of existing combina­
tions. 

1 .  THE SYLLA BLE 

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 
wi th the new onset of stress. ,,6 

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 ) : 

4 Se e Trager and 8m1 th, op.  c1 t. , p.58 f f. 

5 S a1gon V1e tname s e  1s on e o f  th e s t an dard d1al e c t s o f  V1e tn am e s e .  
Henr1 M asp ero , 1n h1s h1stor1c al cl ass1 f1c at10n o f  d1al e c t s  o f  V1e t­
n ame se,  has d1v1de d them 1n to two ma1n group s: Tonk1nese- Co ch1nch1nese 
an d  Hau t Annam d1al e c t s. Th1s means that the northern sp e ech and that 
o f  the sou them reg10n are more clo sely rel at ed than e1 the r  1 s to th e 
sp eech o f  the central reg10n. ( "Etudes su r la phonet1que h1sto r1que de 
l a  l an gu e  annam1te:  L e s  1n 1 t1al e s", Bu l le t i n  de l ' Ecole FranlY ai se 
d' Ex treme-Or i en t ,  12 . 1-3 (1912). For a phonolo g1 c al comp ar1son o f  
d1alects o f  V1e tnamese,  see Lauren c e  C. Thompson, A Vie tname se Gramm ar, 
Seat tl e, Wash1n gton: Un1vers1ty o f  Wash1ngton Press, 1965. 

6 L auren c e  C. Thomp son, " Sa1gon Phonem1cs", Langu age 35 . 454-76 (1959), 
p. 455. 



an optional onset 7 
- a consonant 

an obl i gatory nucleus - a vowel 
an optional coda - a consonant; 
an obli gatory tone.  
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or con sonant c luster;  
or diphthong ;  

and 

As a minimum uni t  in phonologi c al phrase group s or p ause 
group sB , the syllabl e c arr i e s  a un i t  o f  stre s s ,  p i tch , and 
l ength9, whi ch are no t di scussed in thi s  paper,  bec ause they 
c an b e  better descr i b ed on h i gher phonologi c al levels than 
that o f  the syll able i tsel flO 

2 .  O N SET AND CODA 

There are twenty-two s ingl e  con s onants i n  Sai gon Vi e t­
namesell. 

7 The terms 'onse t',  'nu c l eus', and 'coda' used in the des c rip tion o f  
syll abl e s t ru c tu r e  are t aken f rom Ch arl es F .  Ho cke t t ,  A M anu a l  of 
Phono l o�y, M emoir 11 o f  th e In t e rn a t10n al Journ al o f  Am e ri c an Lin­
gui stl cs, p. 51ff. (1955). 

B 
The 1dea o f  l anguage as hierarchic al l y  o rdered is taken f rom Kenn e th 

L. P1ke, Langua�e in Rei a t i on to a Uni fi ed Theory of the S truc ture of 
Human Beh avi our, Parts I,  II, an d III, Gl en dale,  Cal iforn1a: SUmm e r  
Insti tu te o f  Linguis t1cs (1954, 1955 an d  1960). Fo r a comp arison o f  
grammati c al hierarchies in Eng11sh and Vie tn am ese,  s e e ,  Nguyfn �ang 
Li�m, A Con tr as t i ve Analysi s of En�1i sh and V i e tname se, vo l .  1 En� l i sh 
G rammar, C an b e rra: L in guis ti c Ci rcl e o f  C an b e rra Pub l i c a tions, The 
Aus tralian Nation al Unive rsity (1966), vo l .  2 Vie tname se Gramm ar, an d 
o ther volum es forthcoming. 

9 For an ins t rumen t al an alysis o f  Vi e tn amese in ton ation, see  Au rE3lie 
H.M. Tran , The V i e tnamese In ton a t i on, Th e Aus t ral ian N a tional Uni­
versity, forthcomin g Ph. D. dissertation. 

10 F o r  an analysis o f  s t ress an d p i t ch on higher phon ol ogic al l eve l s  
than that o f  the syl l ab l e  i tsel f, see John Chapman Crawfo rd, To ton tepec 
M i xe Phono tagmemics, Norman, Oklahoma: SUmmer Ins ti tu te o f  Linguis tics 
(196 3) . 

11 There c an  be mul t1p l e  anal yses o f  the Saigon Vie tn amese phonol o gy, 
and the re seem to be som e points of in determinacy in the an alyses done 
so far. 
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>< Q) .--l 
.--l «l 'H til 0 
·rl +> H 
� Q +> Q) Q) H Q P::: 

plain p12 t t 

Stop s asp irated t h 

vo i ced d 

vo i celess  f s s 
Fri c ati ves 

v13 vo i ced 

Lateral 

Nasal m n 

Tri l l  r 14 

Semi - Consonants w 

TABLE 1. CONSONANTS 

tti tti +> H +> til til +> .--l .--l 0 til Q) a P-t � 

c k 

x h 

S 

l 

]l IJ 

1 

The twenty - two c o n s o n ants , a s  wel l  a � the fo u r te en 
c lusters  /t w, dw, �w, cw, kw, !W, SW, XW, t w, lw, �w, ]lw, 
IJw, j w/, fill the op t ional onset slot 15. I t  i s  noted that 
all the clusters have /w/ as thei r  second phoneme . 

12 The phoneme /p/ has in1t1al vo1ced implosive or pla1n allophones and 
f 1n al voic eless and unrele ased allophones.  Jon es an d Thong amon g 
o thers set two phonemes /b/ and /p/ (In troduc tion to Spoken Vie tnane se, 
Washin gton D. C. se cond e d1 t10n [1960]). 

13 The phoneme /v/ has three phones [v, bt, vi]. 

14 The phoneme /r/ has three phones [r r �]. 

15 Fo r an analys1s of phono tagmemes as slo ts plus f11ler classes, see 
John Chapman Crawford, op . cit. 
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Only e i ght consonants Ip, t ,  k, m, n, �, w, j I c an f i l l  
the optional coda slot. 

3 ,  NUCLEUS 

El even vowel s16 , and four diphthongs fill  the obligatory 
nucleu s  sl ot. 

V O WEL S  
FRONT CENTRAL BACK 

�r----------��------______ �, 
Unrounded Rounded 

HIGH 11 17 u 

Clo se e G 17 0 
MID 

--------- --------- --------- ---------

Open E: a 17 

Clo se a17 ;) 
LOW 

--------- --------- --------- ---------

Open a 

DIPH THONG S 
I i a, lIa, ua, aul 
TABLE 2. VOWELS AND DIPHTHONGS 

Whi l e  the other nuc l e i  c an occur in free p o s i  ti on, i .  e .  
wi thout b eing followed b y  a fi nal consonant, la, a, aul c an 
o c cur only in bound po s i ti on ,  i . e . they mu st be fol lowed by 
a final con sonant. 

16 I' t, e, II, G, u, 
free p os1 t1on, v1 z. 

01 have homophonously d1p h thon g1zed al l ophones 1n 
[, i � II � U] t', e , 11' , U , 0 • 

17 The symbols II, G, a, and a are taken from trad1t1onal sp elling, an d 
th ey r ep resen t rough l y  th e sounds [w 'Y A aJ in the In t e rn a tion al 

Phon e tic Association system. 
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4. TONES 

There are fi ve phonemi c tones in Saigon Vietname se who se 
allotone s  are condi ti oned by the rel ati ve stress o f  the syl ­
l ables whi ch bear them, as well  as by the rel ati ve pi tch and 
i ntonati on c ontour . In the fol l owi ng tab l e ,  e ach ton e  i s  
represented only by i ts stressed al lotone 18 

� 
J-� 

� 
.. / 
� 

HR MR LR HL LL 

HR High-Ri sing /t/ Example: ma ' mother ' 
MR Mi d-Ri sing /00/ II , ' tomb ' ma 

LR Low- Ri sing /1/ II m(l ' young ri ce plants ' 

HL Hi gh-Level /0/ II ' gho st' ma 

LL Low-Level / -t / II ma ' but' 

TABLE 3. TONES 

5. C O M BINATI ONS O F  NUCLEI AND C ODAS 

Bes i de s  twelve free nucl e i ,  there are si xty-s i x  comb ina­
ti ons o f  nuclei  and codas as shown in Table 4. 

18 Fo r more de ta1l on all o tones, see Aurel 1  e H. M. Tran, op. cl t. 



NUCL EI 

e 

8 

a 

a 

a 

a 

u 

o 

i a 

ua 

au 

Free 

e 

8 

a 

a 

u 

o 

ua 

TABLE 4. 

-p 

i p  

ep 

8p  

ap  

ap 

U'p 

ap 19 

up 

op 19 

Of> 19 

-t  

i t 

e t  

at 

-k 

a k  

U'k 

a k  

u k  

o k  

ok 

i ak  

U'ak 

u ak 
awk 

C O D  A S 

-m 

t m  

em 

am 

um  

om19 

om19 

-n 

t n 

en 

8lJ 
aIJ 
aLJ 
alJ 

U'IJ 
aIJ 
uIJ 
oIJ 
OIJ 

t aIJ 
U' aIJ 
u aIJ 
aWIJ 

-j 

aj 

aj 

U'J 
a j  

uj  

J 

oj 

COMBINATIONS OF NUCLEI AND CODAS 

6. PHONEMIC SEQUENCES AND NUM BER O F  S YLLABLES 

17 

-w 

t W  

ew 

8W 

aw 

aw 

U'W 

aw 

The statement of the phonemi c compo si tion of the syll ab l e  
in Sai gon Vi etname se in Secti on 1 c an be formul ated i n  terms 
o f  "c anoni c al ,,2 0  fo rms ,  or pattern s o f  segmental and tonal 
phoneme s ( aga i n  stre s s ,  pi tc h contour s ,  and l en gth b e i n g  
d i sre garde d  b e c ause  they a r e  i rr e l evan t  in thi s paper ) . 
Phonemi c syl l ab l e s  i n  the l anguage c an be  o f  the fol l owing 
patterns of segmental and tonal phoneme s : 

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

19 
The nu cle i of lap , op,  opl an d al so o f  lam, om, o ml l o se th e i r  

phonem i c  con tras t  in l ess carefUl sp e ech. 

20 The term " c anoni c al "  i s  taken from Eugene A. Ni da, Morphology: Th e  
Descr i p ti ve Analysi s o f  Wor ds, Ann Arbo r: The Un i ve rsi ty of Mi chi gan 
Press, second edi t i on, 1957, p . 66. 
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where C rep r e s ents a c on sonant, V a vowel or d iphthong , w 
the semi - consonant I wi, and T a tone (whi ch i s  convention ally 
p l aced at the end o f  the formul ae ) . 

In  total , there are 4,467 p honem i c  syll ab l e s  in  Sai gon 
V i etname se .  The me thod used  to find  all  syl l ab l e s  was  to 
l ook through standard di cti onary entri e s21  and to check the 
entr i e s  wi th the autho r ' s own i d i ol e c t. Redup l i c ati ng syl ­
l ab l e s ,  wh i c h ar e b y  them s e l v e s me an i ngl e s s ,  we r e  no t 
c ounted. 

Al though there are fourteen con sonant c l u s te r s  in the 
l anguage ,  there i s  onl y a rel ati vely smal l number (337 ) o f  
syllables  b eginning wi th an ini ti al cluster.  

Whi l e  initi al consonants have practi c ally no influenc e on 
the p e rmi s s i b i l i ty o f  tone o c curren c e s ,  there  are phono­
logi c al l aws forb i dding the comb i nati on of  the m i d- r i s i ng ,  
l ow- l evel ,  and h igh-l evel tone s w i  th f i n al stop s .  O ther 
non- occurrences  o f  parti cul ar tone s  and final consonants are 
not accounted for by any general i sation.  The only p o s sibl e 
explanati on to the fact that phonemic  syll abl e s  do or do not 
o c cur i s  that such i s  the phono l og i c al sys tem o f  the l an­
g u ag e .  

Tab l e s  5-9 2 2  show the number o f  syl l ab l e s  for e ach o f  
the five tone s i n  Saigon Vietname se as found in  the mater i al 
u s ed  fo r th i s ar ti c l e .  I t  i s  no ted that the h i gh- ri  s i ng 
tone and the low- r i s i ng tone , both o c curring wi th any syl­
l ab l e  endi ng ,  have  the l argest numb ers  of syl l abl e s ,  1 198 
and 938 re sp ecti vel y .  The o ther three tone s do n o t  oc cur 
wi th final stop s ,  and consequentl y  have smal l er numb er o f  
s yl l ab l e s .  The r e  are 917 syl l ab l e s  wi th the h i gh- l evel  
tone , 7 58 wi th the l ow- l evel tone , and 6 5 6  wi th the mi d­
r i  sing tone .  

Tables  10�24 show the numb er o f  syllabl e s  for each o f  the 
fi  fteen syl l able  nuc l e i .  

, , , . ,- .- . '-

21 Dic tionaries used: Eu gen e  Gouin, Dic t i onn aire V i e tnam ien Chino i s 
Fr any ais, Saigon: Imp rime rie d'Ex tr�e-Orien t ( 1957) , and Thanh-Nghi, 
'!it-ae'n Viet-Nam. Saigon: Thai- The ( 1958) . 

. 

22 Tridimensional tab l es in which th e third dimension wou l d  c l assify 
syl l abl es according to their first segmen tal phoneme are not n e cessary, 
se eing that such a c l assific ation woul d n o t  give much more information 
on the combination of tonal and segmental phonemes in the language. 



Coda 
PER-

Stops Nasals 
Sem1-Con-

TOTAL CENT-sonants 
AGE 

Free -p -t -k -m -n -1') -y -w 

1 23 14 27 14 16 17 111 9.3 

e 20 7 19 3 10 7 66 5.5 

£ 26 14 25 10 13 16 104 8.7 

a 17 21 15 13 17 12 95 7.9 

III a .-I 21 26 17 21 85 7.1 

Q) ): a 29 17 27 14 30 30 21 168 14.0 0 :> 
III ti 15 4 24 8 13 6 4 74 6.2 ::s Q) cJ .-I 19 13 11 u 8 11 11 2 75 6.2 

::s z u 18 11 21 12 17 14 93 7.8 

0 14 8 15 6 13 19 75 6.3 

:> 15 13 17 12 10 20 87 7.3 

III 1a 9 22 22 53 4.4 
0'1 I=: tia 15 19 13 47 3.9 0 .c: +J 

6 24 .c: ua 5 13 2.0 0.. 
• .-4 0 au 22 19 41 3.4 

TOTAL 208 118 67 263 102 43 201 117 79 1198 

PERCENT-
17.4 9.8 5.6 21.9 8.5 3.6 16.8 9.8 6.6 AGE 

Table 5. SYLLABLES HAVING THE HIGH-RISING TONE 



i 

e 

£ 

a 

Ul a 
.-i Q) 
� a 
0 :> 11 

Ul ;j Q) d .-i u ;j z u 

0 

:> 

Ul ia 
0-
S lfa ..c:: +.I ..c:: ua 0.. 

• .-j a au 

TOTAL 

PERCENT-
AGE 

Coda 

Sem�-Con-Stops Nasals 
sonants TOTAL 

Free - p -t - k -m -n -n -y -w 

26 10 19 b 12 12 

22 5 13 2 8 4 

11 12 16 3 9 17 

17 15 16 13 10 11 

17 17 12 13 

21 13 28 14 23 18 19 

12 3 23 8 9 5 5 

16 6 10 5 8 7 

17 12 21 12 13 13 

11 11 11 4 10 10 

15 9 14 6 9 9 

3 18 20 

9 13 13 

2 9 4 

20 17 

165 98 49 215 78 32 161 72 68 

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 

87 

54 

68 

82 

59 

136 

65 

52 

88 

57 

62 

41 

35 

15 

37 

938 

PER-
CENT-
AGE 

9.3 

5.8 

7.3 

8.7 

6.3 

14.5 

6.9 

5.5 

9.4 

6.1 

6.6 

4.4 

3.7 

1.6 

3.9 



Coda 

Semi-Con- PER-
Stops Nasals 

sonants 
TOTAL CENT-

AGE 
Free -p -t - k -m -n - n -y -w 

1 31 20 21 18 90 9.8 

e 25 6 18 11 60 6.6 

£ 27 11 23 19 80 8.7 

a 22 21 24 17 84 9.2 

til a 25 24 49 5.3 r-4 (I) ) a 30 15 32 27 20 124 13.5 0 :> 
til \J 15 10 6 13 44 4.8 
::s (I) d 21 10 15 19 65 7.1 r-4 U ::s Z u 21 10 20 14 65 7.1 

0 20 12 16 17 65 7.1 

::> 21 12 19 16 68 7.4 

til 1a 10 30 40 4.4 
tI' s:: tla 14 21 35 3.8 0 .c: +l 

13 14 27 2.9 .c: ua 0. 
• .-1 0 au 21 21 2.3 

TOTAL 248 128 108 212 123 98 917 

PERCENT-
27 .9 14 11.8 23.1 13.4 10.7 AGE 

Table 7. SYLLABLES HAVING THE HIGH-LEVEL TONE 



i 

e 

£ 

a 

III a 
..... Q) 
� a 0 ::-

III u' 
::s Q) 0' ..... u ::s z u 

0 

:> 

ia III t1> s:: u'a 0 ..c:: 
l! ua 
P. OM au 0 

TOTAL 

PERCENT-
AGE 

Coda 

Serni-Con-
Stops Nasals 

sonants 

Free -p -t - k  -m -n -n -y -w 

26 10 20 12 

20 4 13 10 

23 11 12 17 

20 17 14 11 

24 19 

27 14 26 25 19 

14 8 18 8 3 

20 11 10 12 

17 12 20 13 

12 10 14 15 

18 10 12 11 

7 24 

6 18 

9 12 

20 

199 110 57 222 98 72 

26.3 14.5 7.5 29 .3 12 .9 9 .5 

Table 8. SYLLABLES HAVING THE LOW-LEVEL TONE 

PER-
TOTAL CENT-

AGE 

68 9.0 

47 6.2 

63 8.3 

62 8.2 

43 5 .7 
--

111 14 .6 

51 6.7 

53 7 .0 

62 8.2 

51 6.7 

51 6.7 

31 4.1 

24 3.2 

21 2.8 

20 2.6 

758 



Coda 

Seml.-Con- PER-
Stops Nasals 

sonants 
TOTAL CENT-

AGE 
Free -p -t - k -m -n -11 -y -w 

1 23 10 12 10 55 8.4 

e 19 1 12 4 36 5.5 

£ 18 3 11 17 49 7.5 

a 14 14 13 9 50 7.6 

III a 17 16 33 5.0 r-I Q) 

g a 28 11 25 25 16 105 16.0 

III tt 14 3 18 9 9 53 8.1 
::s Q) d 22 5 7 6 1 41 6.2 r-I 0 ::s z U 15 5 17 14 51 7.8 

0 21 4 9 12 46 7.0 

:> 16 11 8 9 44 6.7 

III 1d 15 23 38 5.8 
C\ s:: u'd 11 P 22 3.4 ,Q .c: +J 

8 4 1.8 .c: Ud 12 0. -.-I 0 au 21 21 3.2 

TOTAL 210 67 41 184 88 66 656 

PERCENT- 32.0 10.2 6.3 28.0 13.4 10.1 
AGE 

Table 9. SYLLABLES HAVING THE MID-RISING TONE 



1 i-
2 b -
3 t -
4 t h _ 

5 � -
6 d -

7 c -

8 k-

9 f -

1 0  v -

11 s -

1 2  � -

1 3  x -

1 4  8 -

15 h -

16 v -

1 7  r -

1 8  l -
1 9  m -

20 n-

2 1  p -
2 2  n-

2 3  y -

TOTAL 

PERCENTAGE 

Entropy : 375  
690 

-i -p -t -m -n -w TOTAL % 

o t + � 1 t I o t +� 0 + o t  15 4 . 0  

o t +� 1 t I t I o t  + o t  + � I t �  1 9  5 . 1  

o t + � 1 t I t I o t +  I o t +� 1 o t + �1 2 3  6 . 1  

o t + � 1  t I t I o t  + I o t  + � I o t '"  I 2 2  5 . 9  

o t +� 1 t t I 0 o t + � 1 + � I 17 4 . 5  

o + �  I t I t + � o t +� 1 o t  +� I 19 5 . 1  

o t  + � I t t I o t +  o t +� o t  + I 19 5 . 1  

o t + � 1 t I t I o t  � I o t +  o t  + �I 2 1  5 . 6 

o t +� 1 t o t  + �  o t  1 2  3 . 2  

o t + � 1 t I 0 0 �I t 12 3 . 2 

o t  + � I t 0 o t + �  o t +� 1 16 4 . 3  

0 + �  t t 0 � o t  + I 0 12 3 . 2  

o t + �  t t o t  o t  o t  1 2  3 . 2 

0 + I t I 0 6 1 . 6 

o t + �  t I t I t + � 0 + o t  00 1  17 4 . 5 

o t +oo l t I o t +  10 2 . 7  

o t +oo l I t I 0 0 + I o t +  15 4 . 0  

o t  + I t t I o t + oo l  o t  + 00 1  o t +oo l 2 2  5 . 9  

o t  "' 00 1  t t I t 00 0 + I o t  + 16 4 . 3  

o + 001 t t I 0 + I o t  00 1 o t  I 1 7  4 . 5 

o t ", oo l  t I t o t  001 t +  I o t +oo 1 9  5 . 1  

o t + oo l  I t I 0 00 1  0 + 00  0 1 5  4 . 0 

o t +  I t I t I o t  +001 o t '"  0 + I 19 5 . 1 

104 2 4  4 1  6 1  7 8  6 7  3 7 5  

2 7 . 7 6 . 4  10 . 9  16 . 3  20 . 8  1 7 . 9  

5 4 . 3 .  

Table 10 . SYLLABLES HAVING Iii AS NUCLEUS 



- i  - p  -t -m - n  - v  TOTAL 

1 tv- 0 [ 2 

2 dv-

3 tv- 0 [ 2 

4 c v - • 1 

5 kv- o t . oo[ t [ H 9 

6 sv- o t  t 3 

7 � v- o t  t 3 

8 xv- 0 0 oo[ 4 

9 t hv_ t .oo [ 4 

10 1v- oo[ 2 

1 1  8V-

1 2  pw- [ 1 

13 nv- 0 [ t 3 

1 4  yv- 0 1 

TOTAL 25 5 3 2 3 5  

PERCENTAGE 7 1 . 5  1 4 . 3  8 . 6  5 . 7  

Entropy : 3 5  
Ii20 8 . 3 .  

Table lOa . SYLLABLES HAVING I ii AS NUCLEUS AND INITIAL CLUSTERS 

% 

5 . 7 

5 . 7  

2 . 9  

2 5 . 7  

8 . 6  

8 . 6 

1 1 . 4  

11 . 4 

5 . 7  

2 . 9  

8 . 6  

2 . 9  



1 e -

2 b -
3 t -
4 t h _  
5 t -

6 d -

7 c -

8 k -

9 f -

1 0  v -

1 1  B -

1 2  'i -
1 3  x -

1 4  g -
1 5  h-

1 6  w-

17 r -

1 8  1 -

1 9 m-

20 n -

2 1  ]1 -
2 2  n-

2 3  y -

TOTAL 

PERCENTAGE 

Ent ropy : 2 3 4  

6 90 

-e -p -t -m -n -w TOTAL % 
o t  0 0 ! o t  '" 8 3 . 4  

o t  +"' ! t t ! o t + "' ! 0 + ! 1 6  6 . 8  

o t +"' ! t 0 0 8 3 . 4  

o t +"' ! t t o t  0 0 + 1 2  5 . 1  

o + "'! [ o t  ! 8 3 . 4  

o t + "' ! ! t o t  [ + + '"  + 1 4  6 . 0 

o t +  ! t t [ 0 '" o t  '" 1 2  5 . 1  

o t  + "' [  t t ! + 0 + [ 0 + 1 4  6 . 0  

o t  [ t 0 '" t +'" 9 3 . 8  

o t +  ! t o t  + "' [  o t  + 1 3  5 . 6 

o t + "' [  + [ t ! o t  1 1  4 . 7  

+ ! t t [ o t +'" o t  1 1  4 . 7  

o t  + [ 0 "'! 0 + 9 3 . 8  

o t  + + 4 1 . 7 

0 + "' [  t + o t  '" '" 10 4 . 3  

o t  + "' !  t 6 2 . 6  

o t +'" [ t 0 + 0 + [ 1 1  4 . 7 

0 + "' [  [ t ! 0 + [ o t +'" 1 4  6 . 0 

o t +"' ! [ + o t  + "' [  t 1 3  5 . 6 

o +"'[ t [ o t  [ 0 + +  [ o t  1 5  6 . 4  

'" 1 0 . 4  

o + [ + ! 0 '" 0 "' [  1 0  4 . 3  

o t  '" [ ! 5 2 . 1  

8 9 1 3  2 7  1 6  5 4  3 5  2 3 4  

38 . 0  5 . 6  1 1 . 5  6 . 8  2 3 . 0  1 5 . 0  

3 3 . 9 .  

Table 1 1 .  SYLLABLES HAVING lei AS NUCLEUS 



- e  -p I 
-t -m - n -w TOTAL 

1 tw- t J t a 4 

2 dw- f� 2 

3 tw-

4 cw- t 1 

5 kw- a t  J t J a t f  f 9 

6 sw- a f �  J f 5 

7 :;;w-

8 xw- a t 2 

9 t hw_ a t  � 3 

10 lw-

11 t;W-

1 2  Jlw- J 1 

1 3  nw- t 1 

1 4  yw- J f 2 

TOTAL 15 6 8 1 30 

PERCENTAGE 50 . 0  20 . 0  2 6 . 6  3 . 3  

Entropy : 7 . 1 .  

Table I l a .  SYLLABLES HAVING lei A S  NUCLEUS AND INITIAL CLUSTERS 

% 

1 3 . 3  

6 . 6  

3 . 3  

30 . 0  

1 6 . 6  

6 . 6  

10 . 0  

3 . 3  

3 . 3  

6 . 6  



1 E -

2 b-
3 t -

� th -

5 � -

6 d -

7 c -

8 k-

9 f-
10 v -

1 1  s -

12 f? -
13 x-

14  g-
15 h-

16 w-
1 7  r-

18 1-

1 9  m-

20 n-

2 1  Jl -
2 2  n -

2 3  y-

TOTAL 

PERCENTAGE 

Entropy : 3 2 1  
690 

-E -p -k -m - I) -w TOTAL % 
0 + .  [ + [ + 0 +  0 +  0 + . "'[ 16 5 . 0 

o t  .... [ + [ t [ + ... 0 + . "' [  0 + . "' [  
21 6 . 5  

0 +  . ... + f + [ o U  0 ... 0 . ... [ 17 5 . 3  

o t  .... t t • 0 • [ 0 ... [ 1 3  4 . 0 

0 ... t [ • ... o H  [ 10 3 . 1  

o .... [ t [ 0 0 • [ o t  . ... 14 4 . 4  

o t . ... t [ t [ o t  o t  . ... [ o t  . ... 19 5 . 9  

o t + ... [ t [ t [ o t  .... t . ... [ o t  .... [ 2 2  6 . 9  

o t .  t t [ 0 • • 9 2 . 8  

o t  .... t [ [ o t  ... [ o t .... [ 1 6  5 . 0 

o t  ... t [ t [ o t  o t  ... o t  . ... [ 1 7  5 . 3  

0 . ... t t o t  [ 8 2 . 5 

o t .  [ t t 0 0 t 9 2 . 8  

o t .... [ + t + 0 • [ 11 3 . 4  

o t +  [ [ t . ... 0 • [ o t  . ... 15 4 . 7  

o t  [ 3 0 . 9  

o t  .... t [ • o t .  o t  ... 1 3  4 . 0 

o t . "' [  o t .  [ o t  . ... o t  . ... [ 18 5 . 6  

o t  .... [ + [ t [ 0 • o t . o t . ... [ 19 5 . 9  

o t .", t [ t [ o t  t 0 . ... 1 4  4 . 4 

o t +  [ t [ t o t . [ 0 o t .  [ 1 6  5 . 0  

o t .  t [ t ... [ . ... [ 1 1  3 . 4  

t .... t [ • 0 0 ... [ 10 3 . 1 

8 8  26  3 3  3 8  5 8  7 8  3 2 1  

2 7 . 4  8 . 1  10 . 3  1 1 . 8  1 8 . 1  2 4 . 3  

4 6 . 5 .  

Table 12 . SYLLABLES HAVING l EI AS NUCLEUS 



- c  -p - k  -m - n  - w  'fOTAL 

1 t w- t t 1 a 4 

2 dw-

3 t w-

4 cw- a t  2 

5 kw- a t � oo  t 1 a t .  1 a t �  1 1 4  

6 sw- � 1 t 1 a 5 

7 :;;w-

8 xw- a t  00 t � 5 

9 t hw-

10 lw- a t � t 4 

11 gw-

12 Jlw -
� a 00 3 

1 3  nw- a t a 00 a t  00 1 8 

1 4  yw-

TOTAL 1 7  8 10 9 4 5  

PERCENTAGE 38 . 6  18 . 2  22 . 7  20 . 5  

Entropy : 4 4  
280 

15 . 7 .  

Table 12a . SYLLABLES HAVING Icl AS NUCLEUS AND INITIAL CLUSTERS 

% 
9 . 1  

4 . 5  

3 1 . 8  

1 1 . 4  

1 1 . 4  

9 . 1  

6 . 8  

18 . 2  



1 a-
2 b-
3 t-
4 th_ 
5 t -
6 d-

7 c -

8 k-

9 f-
10 v-

11 s -

12 :;; -
1 3  x-

14 � 
15 h-
16 w -

17 r-

18 I -

19 m -

20 n-

21 Jl-
22 Il -

2 3  y-

TOTAL 

PERCENTAGE 

Entropy : 3 5 9  
6 9 0  

- p  - k  - m  - 11 -w -y TOTAL � 
t t o t  ... o t  .. o t  .. o t  1 1 5  4 . 2 

t 1 t 1 o t . " 1 0 . " 1 o t .  1 o t . "1 22 6 . 1  

t 1 t 1 o t  . ..  o t ." 1  o t  " I  0 . ..  20 5 . 6  

t 1 t 1 o t ." 1 0 . " 1 o t  o t  . ..  1 9  5 . 3  

t 1 0 � .. o H  0 • 10 2 . 8  

t 1 t o t � "1 o t .  1 12 3 . 3  

1 t 1 0 � 1 o t . " 1  o t  � 1 o t �  18 5 . 0 

t 1 t 1 o t �  .. o t � " 1 o t �" 1 o t �  1 2 2  6 . 1  ... 
t 1 t 1 .. o t � " 1 0 .. o t  .. 15 4 . 2 

t t 1 0 • 1 o t �  .. 0 . " 1 1 4  3 . 9  .-
t 1 t o t � "1 0 i o t  o t �  .. 1 6  4 . 5  

t 1 o t �  1 o t �  o t  � 0 1 1 4  3 . 9  

t t 0 .. 0 .. o t  " I  0 .. 1 2  3 . 3  

t 1 t 1 o t �  1 0 � t 0 � " I  1 5  4 . 2  

t 1 t 0 � " I  0 1 0 � 1 o t  .. 15 4 . 2  

t 1 0 3 2 . 4  

1 t 0 � 1 H 1 0 � 1 o t �  1 4  3 . 9  

t 1 1 o t �" 1 o t � " 1  0 � " I  o t � " 1  2 2  6 . 1  

1 t 1 o t �  0 � " I  0 � " I  o t � " 1  19 5 . 3  

I t o t �  .. 0 o t  0 .. 1 1  3 . 1  

t I t 1 o t �  I 0 " I  I o t �  1 5  4 . 2  

I t o t � .. I o t � .. � .. o t 1 5  4 . 2  

t t 1 o t �  I o t � " 1  0 � " I  o t � " 1 2 1  5 . 8  

3 4  3 4  8 5  7 5  60 71  3 5 9  

9 . 5  9 . 5  2 3 . 7  20 . 9  16 . 7  19 . 8  

5 2 . 0 .  

Table 1 3 .  SYLLABLES HAVING / a/ AS NUCLEUS 



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

1 tw-

2 dw-

3 � w-

4 cw-

5 kw- t r r H o t  oor 9 

6 sw- o t  2 

7 ii\W-
8 xw- o t  2 

9 t hw_ 

10 1w-

11 gw-
1 2  Jlw -

1 3  nw r 1 

1 4  yw-

TOTAL 2 2 2 8 1 4  

PERCENTAGE 14 . 2  14 . 2  14 . 2  5 7 . 1 

Entropy : 
14 

4 2 0  
3 . 3 .  

Table 1 3a .  SYLLABLES HAVING /a/ AS NUCLEUS AND INITIAL CLUSTERS 

% 

64 . 2  

14 . 2  

1 4 . 2  

7 . 1  



1 a-
2 b -

3 t -

4 t h_ 

5 1/ -
6 d-

7 c -

8 k-

9 f-

10 v-

11 s-

12 �-
13 x -

1 4  go-
1 5  h -

1 6  w-
17 r-

18 I-

19 m-

20 n-

2 1  ]1 -
2 2  n -
2 3  y -

TOTAL 

PERCENTAGE 

Ent ropy : 250 
8 6 0  

-t -k 

t I t 

t I t 

t I t 

t t 

t I t 

t t 

t ! t 

t I t 

t I t 

t I t 

t I t 

t t 

t t 

I t 

t I t 

I t 

t I t 

t I t 

t t 

t t 

t t 

t I t 

t 

3 5  4 0  

1 4 . 0  16 . 0  

2 9 . 1  

- n -n 
o t -l- oo t 

I o t -l- oo l  o t -l-

I o t -I- I 0 -I- I 

o t -l- oo l  o t -l- oo l  

I o t -l-oo o t -l- oo l  

I o t -l- oo o t -l- oo l  

I o t  -I- I o t -l- oo l  

I o t -l-oo l  o t -l- oo l  

0 -I- 0 00 

I 0 -1-00 1 o t -l-oo 

0 o t -l- oo 

I o t -l- oo o t  00 

o t  00 o t  00 

I o t -l- I o t -l- I 

0 -1- 00 1 o t -l- oo 

I o t -l- oo 0 00 

I 0 -1-00 o t  -I- I 

I o t -l- oo l  o t -1-00 I 

I o t -l- I o t -l- I 

I o t -I- I o t -l- I 

I o t -l-oo o t -l- oo l  

I o t -l- oo l  o t  00 

I o t  I 0 -I- I 

8 9 8 6  

3 5 . 6  3 4 . 4  

Table 1 4 . SYLLABLES HAVING /a/ AS NUCLEUS 

TOTAL % 
8 3 . 2  

12 4 . 8  

1 1  4 . 4  

1 2  4 . 8  

1 3  5 . 2  

12 4 . 8  

1 3 5 . 2  

1 4  5 . 6  

7 2 . 8  

12 4 . 8  

8 3 . 2  

10 4 . 0  

8 3 . 2  

11 4 . 4  

1 1  4 . 4  

9 3 . 6  

11 4 . 4  

1 4  5 . 6  

1 1  4 . 4  

1 1  4 . 4  

12 4 . 8  

12 4 . 8  

8 3 . 2  

2 50 



- t  -k -n - I)  TOTAL % 
1 tw-
2 dw- .j. 1 5 . 2  

3 tw-

4 c w- t 1 5 . 2  

5 kw- o t  J .j. 4 21.0 

6 sw- t o t  00 4 21 . 0  

7 �w-

8 xw-
9 

t., hw- t o t  3 15.8 

10 lw- 0 .j. 2 10.5 

11 �w-

12 Jlw-

13 I) W- J QO 2 10.5 

14 yw- 0 .j. 2 10.5 

TOTAL 5 3 5 6 19 

PERCENTAGE 26.3 15.8 26.3 31. 6 

Entropy : 20.0. 

Table 1 4 a . SYLLABLES HAVING /a/ AS NUCLEUS AN D  INITIAL CLUSTERS 



1 a-

2 b-
3 t -
4 t h_ 

5 � -

6 d-

7 c -

8 k -

9 f-
10 v -

1 1  s -

12 � -

13 x -

14 g-
1 5 h-
16 w-

1 7  r-

18 1-

19 m-

20 n-

2 1  p -
22 n-

23 y-

TOTAL 

PERCENTAGE 

Entropy : 5 40 
805 

-a -p -k -m -n -w 

o t � " 1  t f t f a t  .. a t  a t  �" f 

o t  � " I  t 1 t a t  �" f o t � " f 

o t � " f  t f t f o t �  1 o t � " f  o t � " 1  

o t �  .. t f t 1 o t � .. a t  .. o t � " f  

o t � .. t t f t � " f o t �  f o t � .. 

o t �  .. t 1 t f o t � " f o t �" f o t � " f  

o t �" f f t f � 1 o t �" 1 o t �" f 

o t  ... f t f t 1 o t  ... f a t  ... f o t  ... f 

a t .  t 1 t f • f o t  . ..  f a t  • 

o t  ... f t f + f o t + .. f • 

o t +  .. f t t f o t  . .. · a t  o t . " 1  

a t  . ..  t f t f o t t  1 o t . oo l  o t  . ..  f 

a t  ... t f t f a t  .. f o t  ... f a .. 

o t  ... f t f a o t t f H f 

o t  ... f t 1 t f 0 . ..  f o t  + .. f o t  ... f 

o t  ... f t f t +" 1  

a t  ... f t f t f o t  f o t t  f o t +  .. f 

a t  ... f t f t f a . ..  f a t  ... f o t +  .. f 

o t . oo l  t f o t -1-00 f o t + oo f  

o t  ."' 1 f t f a t  f a t  ... f o t  ... f 

o t .00 f t t f o t . oo a . oo f a t .  f 

o . 00 t t f o t t  f o t t  f 

o t . oo f  t t f o t .oo f  o t + " 1  o t t  f 

106 29 46 68 101 95 

19 . 7  5 . 4  8 . 5 12 . 6  18 . 7  17 . 6  

67 . 1 .  

Table 1 5 . SYLLABLES HAVING /a/ AS NUCLEUS 

-y TOTAL ,; 
a t  .. 2 2  4 . 1  

o t � " f  2 3 4 . 3 

o t � " f  2 8  5 . 2  

a t  .. 2 3  4 . 3  

a t  .. f 23 4 . 3  

a t  � " f  2 8  5 . 2 

o t � " f  25 4 . 6  

o t  . ..  f 2 9  5 . 4  

a t  .. 20 3 . 7  

o t  . ..  f 20 3 . 7  

t . ..  22 4 . 1  

p t . .. 2 6  4 . 8  

a t  .. 2 2  4 . 1  

a t  . ..  19 3 . 5  

a t  �" f 2 8  5 . 2 

+ f 1 3 2 . 4  

H 23 4 . 3 

a t  .00 f 2 8  5 . 2 

a t  .00 f 2 2  4 . 1  

o t . oo f  2 6  4 . 8  

o t -l-oo 2 4  4 . 4  

o t +oo f 19 3 . 5  

o t  . ..  f 2 7  5 . 0  

95 5 4 0  

17 . 6  



I 
-a -p -k - m  - n  -w -y TOTAL 

1 t w- o +«>! t ! o t +«> t ! 12 

2 dw- ! ! o t +«> ! H 9 

3 � w-

4 cw- o t .j.«> 0 + «>  7 

5 kw- o t .j.«> ! t o t  .j. «>  .j. ! 0 .j. «>  15 

6 sw- o t + «> ! 0 .j. t .j.  9 

7 � w- t 1 

8 xw- o t «> t o t «> o t  9 

9 t hw- 0 +  «> t ! o t  «> o t  «> ! 12 

10 lw- o t .j.«> ! o t .j. «> ! 0 + ! 1 3 

1 1  �w- t 1 

12  p w- + t 0 + +  5 

13 nw- 0 ! t 0 ! t o t +«> ! 11 

1 4  yw- t ! 0 «> 4 

TOTAL 30 1 9 35 3 30 108 

PERCENTAGE 2'{ , 8  0 . 9  8 . 3  32 . 4  2 . 8  2 7 . 8  

Ent ropy : 
108 
490 

. "--

2 2 . 0 . 

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

% 
11 . 1  

8 . 3  

6 . 5  

13 . 9  

8 . 3 

0 . 9  

8 . 3  

11 . 1  

12 . 0  

0 . 9  

4 . 6  

10 . 2  

3 . 7  



1 u' -

2 b-
3 t-

4 t h_ 

5 1( -
6 d -

7 c -

8 k-

9 f-
10 v-

1 1  s -

12 �-
13 x -

1 4  g-

15 h-
1 6  w-

17 r-

18 1-

1 9  m-

20 n-

2 1  p -
2 2  n -

2 3  y -

TOTAL 

PERCENTAGE 

Entropy : 2 8 4  
8 0 5  

.. 

-u' -p -k -m - n  -y 

o t � 1 t t 1 o t  o t  � 0 

o t �  1 t t 1 o t �  1 o t �� 0 � 

o t . � 1  t 0 0 .� o t  

o t . � 1  t 1 0 � • 

H �I 1 o t . 1 

H 1 t 1 o t + � 1  H 1 1 

o t . � t 1 o t .  o t .� � 

o t . � 1 t t 1 o t  1 o t  t .� 

t 1 0 0 

t 1 .� I 

o t .� t 1 o t  � • 

o H �1 t 1 0 +� � 

o t  � o t  1 

+ 1 0 + 1 • � 

o t +� 1  t + 1 o t .� � 

t 1 o t  

t 1 o t +� 0 • t + � 1  

o t + "' 1  t 1 + "' 1  0 '" t + '" 

t t 1 +'" 0 + 

o "'I 1 t 1 o t  1 o t  1 

o t +� t 1 o t +  0 � t +  1 

o �I 1 0 1 0 + �  0 + �  

o t  0>1 1 t 1 0 + "'1 t 1 

70 7 3 9  3 8  6 2  3 4  

24 . 6  2 . 5 1 3 . 7  13 . 4  2 1 . 8  12 . 0  

35 . 3 .  

Table 16 . SYLLABLES HAVING /�/ AS NUCLEUS 

-w TOTAL % 

0 14  4 . 9 

o t  � 20 7 . 0  

�I 1 4  4 . 9  

� 11 3 . 9  

0 • 1 1  3 . 9  

0 15 5 . 3  

o t .� 1 8  6 . 3  

o t  .� I 2 1  7 . 4  

1 5 1 . 8  

0 6 2 . 1  

10 3 . 5  

0 � 1 3  4 . 6  

o t 8 2 . 8  

7 2 . 5 

0 � 15 5 . 3  

4 1 . 4  

1 13 4 . 6 

0 1 1 7  6 . 0  

0 0> 9 3 . 2  

.. 13 4 . 6  

14 4 . 9  

0 1 3  4 . 6  

1 3  4 . 6 

34  2 8 4  

12 . 0  



-u' -p - k  -m - 11 -y -w TOTAL 

1 tw- t 0 + +'" 5 

2 dw-

3 1(w- t 1 0 3 

4 cw- '" 1 

5 kw- 0 +"' 1 4 

6 sw- t 0 '" 3 

7 "w- t 1 

8 xw- t 0 2 

9 t hw- 1 t + "' 1  5 

10 lw- 1 0 1 3 

1 1  gw-

12 pw- + 1 2 

13  I1W-
1 4  yw-

TOTAL 8 2 1  2 9  

PERCENTAGE 2 7  . 6  7 2 . 4  

Ent ropy : 2 9  
4 90 

5 . 1 .  

Table 1 6 a . SYLLABLES HAVING /�/ AS NUCLEUS AND INITIAL CLUSTERS 

% 
17 . 2  

10 . 3  

3 . 4  

13  . 8  

10 . 3  

3 . 4 

6 . 9  

17 . 2  

10 . 3  

6 . 9  



1 d -
2 b-
3 t -

4 th _ 

5 � -

6 d-

7 c -

8 k-

9 f-
10 v-

1 1  5 -

1 2  � -
13 x-

1 4  g-
1 5 h -

1 6  w-

17 r-

18 1-

19 m-

20 n-

2 1  p -

2 2  n -

2 3  y -

TOTAL 

PERCENTAGE 

Entropy : 
2 8 3  
805 

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

o t  +� I t � o t  o t  1 1  3 . 9  

o t +� 1 t t 1 0 + 1 0 + - 1  o t +� 19 6 . 7  

o t  +� I t 1 � �I o t  12 4 . 2  

o t t �1 t 0 0 + '" 10 3 . 5 

o t t� 1 t 1 + o t 1 0 + 13 4 . 6  

o t t� 1 t 1 0 + �  o t '"  H 1 16 5 . 7  

H � I t 1 t 1 o t '"  o t  + o t  1 6  5 . 7  

o t + � 1 o t  1 0 �r o t "' � 1 5  5 . 3  

0 + �  t 0 0 6 2 . 1  

o t "' � 1  t 1 '" o t +  1 1 2  4 . 2  

o t +  1 t 1 0 + o t o t  12 4 . 2  

o t + � 1 t t t +  o t "'� 0 1 15 5 . 3  

• t t 0 � 5 1 . 8  

o � 1 o t '" 1 �I 9 3 . 2  

o t +� t 1 t 1 + 1 o t +  0 "' � I 17 6 . 0  

o t . �1 1 t o t "'� + � I  0 '" 1 t 1 8  6 . 4  

o t "' �1 t 1 1 "' � I o t  '" 1 o H  1 8  6 . 4  

o t "' �1 t t o t  o t '"  00 1 3  4 . 6  

o 00 1 t 0 1 o t  t 9 3 . 2 

o t . oo l  o t '"  o t  00 0 00 1 3  4 . 6 

o t . oo l  t 1 t 0 1 0 0 '" 1 1 4  4 . 9  

o t  � t t .oo l  0 '" 10 3 . 5  

9 3  1 9  2 3  39 5 1 5 5  3 2 8 3  

32 . 8  6 . 7  8 . 1  1 3 . 8  1 8 . 0  19 . 4  1 . 1  

= 35 . 2 .  

Table 17 . SYLLABLES HAVING /d/ AS NUCLEUS 



-0' -p -k -m -n -y -w TOTAL 

1 tw-

2 dw-

3 tw-

4 cw-

5 kw- o t l-'" 4 

6 sw-

7 :;>w-

8 xw-

9 t hw- '" 1 

10 lw-

11 �w-

12 Jlw-

1 3  nw-

14 yw-

TOTAL 5 5 

PERCENTAGE 1 0 0  

Entropy : 1 . 0 .  

Table l7a . SYLLABLES HAVING /d/ AS NUCLEUS AND INITIAL CLUSTERS 

% 

80 

2 0  



1 u-

2 b-
3 t-

4 th_ 
5 � -

6 d-

7 c -

8 k-

9 f-
10 v-

1 1  s -

12 � -

13 x -

14 � 
15 h-

16 w -

17 r-

18 1-

19 m -

20 n-

2 1  p -

2 2  '1 -

2 3  y-

TOTAL 

PERCENTAGE 

Entropy : 35 8 
690 

-u -p - k  -m - Tl -y TOTAL % 
o t  � "' f  t t f 0 + 10 2 . 8 

o t �  f t f t f + "' f  o t + "' f  + + "' f  20 5 . 6  

0 + +"' /  + + f 0 + +  / o t +"' f  o t  "' f  2 1  5 . 9  

o t + ", f  f t f 0 '" o t + "' f  o t  + "' f  20 5 . 6 

o t +  f t f t �  f o + "' ''' f 0 "' /  17 4 . 7  

o t  ... ", f  t t f ... o t  "'''' f o t +"' f  19 5 . 3  

o t  '" f t / o t "'''' f o t  ... ", o t  ... ", 19 5 . 3  

o + � "' f  + f + f H f o t "'''' f t "'''' f 2 1  5 . 9  

o t  ... ", f  f + f o t +  f '" 13 3 . 6 

o t  ... ", f  t f '" 0 ... .. f o t +  15 4 . 2  

o ... f f t f t o t  ... o t  ... 1 3  3 . 6  

o t + "'f f t f 0 � f o t � "' f  o t  1 8  5 . 0 

o t  t o t  f 0 ... '" 0 10 2 . 8  

... f t f f ... + 7 2 . 0  

o t +'" t f t f 0 ... o H  t "' f  16 4 . 5  

o t +'" f � f o t  ... f o t "'''' f "' ''' f 19 5 . 3  

o +  ... "' f  t f t f o t "' ''' f o t +"' f  o + � "' f  2 4  6 . 7  

0 "'''' f t t f 0 "' ''' f o + +"' f  1 6  4 . 5  

o f t t f t o t  ... ", o t  ... f 1 4  3 . 9  

o t  '" + f o t  o t � '" 0 '" 13 3 . 6  

o t  "'f t f + f t f o t  '" 0 f 15 4 . 2  

o t  ... f + f H f o + +"' f  t +"'f 18 5 . 0  

8 8  2 2  4 2  5 1  87 68 35 8 

2 4 . 6  6 . 1  l l . 8  1 4 . 2  2 4 . 3  20 . 0  

51 .  9 .  

Table 18 . SYLLABLES HAVING lui AS NUCLEUS 



1 0 -

2 b -
3 t -
4 th_ 
5 � -

6 d-

7 c -

8 k-

9 r-
10 v-

1 1  s -

12 �-
13 x-

1 4  � 
15 1-

16 w-

17 r-

18 1-

19 m-

20 n-

2 1  p -

2 2  11 -

2 3  y-

TOTAL 

PERCENTAGE 

Entropy : 2 9 4  
6 9 0  

- 0  -p -k -m - 11 -y 

o t ." 1 t 1 0 +  0 . "  o t  " 

o t . " 1  t 1 t • o t  . " 1 o t .  1 

o t ."1 t t 1 0 o t . " o t . 1 

o t  " 1 t o t . " 1 o t  " 

o t  " I 0 1 o t  1 o t . " 1 

o t ."1 t 1 t 1 o t  o t .  1 o t . "1 

" t 1 0 . " o t  • 1 t . " 

o t . "1 t 1 t 1 o t  1 o t ." 1 o t  " I 

o t  " t t • • o t  " 

o t ." o t .  o t  1 

o " t t o t . o t  1 0 " 

o t . "  t 1 t 1 • • o H  

o t  " o t  " o t  

0 . "  1 1 o t .  0 H 

o t . " 1  1 t 1 0 " Q ." o t .  1 

0 . " 1  0 1 t " I t . " 

o t . "1 t 1 t 1 t . " H " I  o t . " 1 

0 . " 1 • 0 • o t . " 1  

o t  " I  1 t 0 • 1 o t . " 1  

o " t 1 0 " 0 1 • 

0 " I [ t 1 • o t  o • 

• H 

7 8  1 9  2 6  3 6  62  73  

2 6 . 5  6 . 5 8 . 8  12 . 2  2 1 . 1  2 4 . 8  

42 . 6 .  

Table 19 . SYLLABLES HAVING /0/ AS NUCLEUS 

TOTAL S 
1 5  5 . 1  

1 8  6 . 1  

1 7  5 . 8  

1 3  4 . 4 

14  4 . 8 

20 6 . 8  

13  4 . 4  

2 1  7 . 1  

10 3 . 4  

10 3 . 4  

12 4 . 1  

1 3  4 . 4  

8 2 . 7  

11 3 . 7  

1 7  5 . 8  

12 4 . 1  

2 1  7 . 1  

1 2  4 . 1  

14  4 . 8  

9 3 . 1  

1 1  3 . 7  

3 1 . 0  

2 9 4  



1 3 -

2 b-
3 t -

4 t h_ 

5 1( -
6 d-

7 c -

8 k-
9 f-

10 v -

11 s -

1 2  � -

1 3  x -

1 4  g-
15 h-

16 w-

1 7  r-

18 1-

19 m -

20 n-

2 1  p -

2 2  1) -

2 3  y-

TOTAL 

PERCENTAGE 

Ent ropy : 3 1 1  
6 9 0  

- 3  - p  -k -m - I)  -y 

o t �  I t I t 0 = 0 . 00 o t .  

ot � = 1  t I t I 0 . =  o t . oo l  t 

o . 00 t I t I o t  00 o t .= 1  t 

O.t . 00 1 t t I 0 0 o t .oo 

0 . 00 1 t t . oo o t .  I o t  I 

o t . oo l  t I o t  00 o t .  t .  I 

o t .oo t t I . =  0 I o t .  I 

o t .oo l  t I t I o t t  I 0 . =  o t . =  

o t � I 

t 0 o t  

o t  = t I t I t 0 o t  

0 . 00 1 t I t I o t  o t + = 

o t . I o t .  I t = 

o • I t t I 0 0 + 001 t = 1  

0 • I t I t o t += 0 • o t  = 

o t  00 1 t + !  0 I 

o t . = 1  t t I o t � oo l  0 . = 1 o t . = 1 

o t . = t I t I t = o t  � I 0 . =1 

o t . oo l  t o t  = o t .  I 

o 001 o t  = o t  I o t  

o t � = 1  t t I • = o t . = 1  o t  • 

o t . = 1  I t I 0 • I o t .  o t . = 1  

8 5  2 2  31  5 1  5 8  64 

27 . 3  7 . 1  10 . 0  1 6 . 4  1 8 . 6  20 . 6  

4 5 . 1 .  

Table 20 . SYLLABLES HAVING /J/ AS NUCLEUS 

TOTAL % 

15 4 . 8  

1 8  5 . 8 

1 6  5 . 1 

1 4  4 . 5  

15 4 . 8 

1 6  5 . 1  

1 5  4 . 8  

20 6 . 4  

4 1 . 3  

4 1 . 3  

11 3 . 5  

1 4  4 . 5 

10 3 . 2  

1 4  4 . 5  

15 4 . 8  

9 2 . 9  

2 2  7 . 1  

1 8  5 . 8  

1 3  4 . 2 

11 3 . 5  

1 8  5 . 8  

19  6 . 1  

3 1 1  



1 i a-
2 b -

3 t -

4 t h_ 

5 � -
6 d -

7 c -

8 k-
9 f-

10 v-

11 s -

12 iil -

1 3  x -

1 4  goo 
1 5  h-

1 6  w-

17 r -

18 1-

1 9 m-

20 n-

2 1  ]1 -
2 2  n -
2 3  y -

TOTAL 

PERCENTAGE 

Ent ropy : 1 60 

3 4 5  

-i a  
00 

o t .j.  f 

o t  00 

o .j. 

t .j.oo f 

o t .j. oo 

0 .j. oo  

t 

t 00 

t 00 

00 

t 00 

0 

0 .j. oo 

0 .j. f 

t 00 

o 00 

00 

00 

t 00 

4 4  

2 7 . 5  

4 6 . 4  

-i ak -i an TOTAL 

o t  3 

t f o t .j. oo f 1 1  

t f o t .j. oo f 10 

t f o t .j. oo f  . 9 

t 1 

t o t .j.oo f 10 

t o t .j. oo f 10 

t f o t .j. oo f 10 

f o t  .j. f 6 

t f o t .j. oo f 9 

t f 0 .j. oo  7 

t 0 00 4 

t 0 00 5 

.j. 1 

o t .j. oo f  6 

t f o t ""oo f 7 

t 0 .j. 6 

t f o t .j. oo f 10 

9 
� 

t f o t .j. oo f 

t f 0 .j. oo  7 

t f 0 4 

f o t  .j. f 6 

t f o t .j. oo f 9 

3 2 8 4  160 

16 . 1  5 2 . 5  

Table 2 1 .  SYLLABLES HAVING lial AS NUCLEUS 

% 
1 . 9 

6 . 9 

6 . 3  

5 . 6  

0 . 6  

6 . 2  

6 . 2  

6 . 2  

3 . 8  

5 . 6  

4 . 4  

2 . 5  

3 . 1  

0 . 6  

3 . 8  

4 . 4  

3 . 8  

6 . 2  

5 . 6  

4 . 4  

2 . 5  

3 . 8  

5 . 6  



1 tw-
2 dw-
3 t;w-
4 cw-
5 kw-
6 sw-
7 �w-
8 xw-
9 t hw-

10 lw-
11 gw-
12 Jlw-
13 nw-
14 yw-

TOTAL 

PERCENTAGE 

Ent ropy : 4 4  
2 10 

- i a 

0 

1 

2 . 3 

= 20 . 9 . 

- i a� - i an TOTAL 

+ 1 o t +oo 6 

+ 1 2 
0 + + 00 1 5 

t· 1 0 +  +00 1 7 
t o t  3 

00 1 
t o t  00 5 
t 0 + 3 

t 1 2 

00 1 
1 0 +00 1 5 
1 o t  1 4 

9 3 4 4 4  

20 . 5 7 7 . 3 

Table 2 1 a .  SYLLABLES HAVING liel AS NUCLEUS 

AND INITIAL CLUSTERS 

% 

13 . 6 

4 . 5  
11. 4  
15 . 9 

6 . 8  
9 . 1  

11 . 4 
6 . 8  
4 . 5  

2 . 3 
11 . 4 

9 . 1  



1 \J a -
2 b -

3 t -

4 t h_ 

'5 1;; -
6 d-

7 c -

8 k-
9 f-

10 v-

11 s -

12 �-
13 x -

14 g-
1 5  h -

1 6  w-

1 7 r-
1 8  1 -

19 m-

20 n-

2 1  ]1 -
2 2  n -

2 3  y-

TOTAL 

PERCENTAGE 

Entropy : 1 6 3  
3 4 5  

-t/a 

o t  f 

o t ""oo f 

o f 

o t "" oo 

0 

n t  

o t 00 

o t  f 

"" oo f  

o 

o t  00 

t 

t 

t oo f  

o + "" oo f 

o t  00 

o t  00 

t ""oo f 

o t "" oo f  

5 5  

3 3 . 7  

4 7 . 2  

-\Ja k  - \J a n  TOTAL 

t 0 ",, 00 7 

t o t ""  9 

t f o t "" oo !  9 

t f 0 "" oo f  1 0  

t f o t "" oo f 8 

t f 0 "" 6 

t o t  00 7 

t 0 ",,00 7 

t o t ""  f 5 

f o t ""  f 8 

t f o t ""oo 7 

t ! o t "" f 9 

t 0 3 

o f 2 

t o t "" oo 6 

t f o t  "" f 9 

t f 0 "" oo f 1 1  

t f o t ""  f 9 

t o t  "" 7 

t f o t ""  f 6 

t f oo f  8 

f 0 "" oo f 10 

32 7 6 1 6 3  

1 9 . 6 4 6 . 6  

Table 2 2 . SYLLABLES HAVING �al AS NUCLEUS 

% 
4 . 3 

5 . 5  

5 . 5 

6 . 1  

4 . 9  

3 . 7 

4 . 3 

4 . 3  

3 . 0  

4 . 9 

4 . 3 

5 . 5  

1 . 8  

1 . 2 

3 . 7  

5 . 5 

6 . 7  

5 . 5  

4 . 3 

3 . 7  

4 . 9 

6 . 1  



1 u s-

2 b -

3 t -

4 t h_ 

5 t; -

6 d -

7 c -

8 k-

9 f -

l O  v -

1 1  s -

1 2  � -
13 x -

1 4  g--

15 h-

1 6  w -

17 r-

18 l-

19 m-

2 0  n -

2 1  Jl -

2 2  n -

2 3  y -

TOTAL 

PERCENTAGE 

Ent ropy :  1 00 

3 4 5 

-us 

t .. f 

t ... .. 

o .. 

o ... .. 

o ... .. 

o t  ... 

0 f 

0 ... 

o 

.. 

0 

o ... .. 

o t  ... f 

o t  ... 

o 

o ... 

3 7  

3 7  

2 9 . 0  

-usk -us n TOTAL 

t .. 5 

t f 0 ... 7 

t f o ... 6 

t f 0 .. 7 

o t  ... 3 

t 0 5 

t f 0 ... f 8 

t f o t  ... f 8 

t f 0 5 

t ... .. 4 

t 0 ... 4 

0 2 

t 1 

o t  2 

t f ... f 7 

t f o t  ... 9 

o t  ... .. f 8 

t f 0 4 

t 1 

... 1 

... 3 

2 2  4 1  100 

2 2  4 1  

Tabl e  2 3 . SYLLABLES HAVING lusl AS NUCLEUS 

% 

5 

7 

6 

7 

3 

5 

8 

8 

5 

4 

4 

2 

1 

2 

7 

9 

8 

4 

1 

1 

3 



1 aw-
2 b -

3 t -

4 t h_ 

5 1( -
6 d-

7 c -

8 k-
9 f-

10 v-

1 1  s -

1 2  lil -

13 x -

1 4  g-
1 5  h -

1 6  w-
17 r-

18 1 -

19 m-

20 n-

2 1  Jl -
2 2  n -

2 3 y -

TOTAL 

PERCENTAGE 

Ent rop y : 14 1 
2 30 

-awk 
t f 

t f 

t f 

t f 

t f 

t f 

t f 

t f 

t 

t f 

t f 

t f 

t 

t f 

t f 

t f 

t f 

t f 
t f 

t f 

t f 

t f 

4 2  

2 9 . 8  

6 1 .  3 

-awn TOTAL % 

o t � oo  f 7 5 . 0 

o t � oo f 7 5 . 0  

o t � oo f 7 5 . 0  

o t � oo 6 4 . 3  

o + + oo f  7 5 . 0  

o + + oo f 7 5 . 0 

o t � oo  6 4 . 3  

o t � oo f  7 5 . 0  

o t � oo  f 6 4 . 3  

0 � oo f  6 4 . 3  

0 00 4 2 . 8  

o t � oo  6 4 . 3 

o t  00 4 2 . 8  

� f 4 2 . 8  

o t � oo f  7 5 . 0  

� 1 0 . 7  

o t � oo f 7 5 . 0 

o t � oo f 7 5 . 0  

o t � oo f 7 5 . 0  

o t � oo f  7 5 . 0 

o t � oo f  7 5 . 0  

o t � oo f 7 5 . 0  

o t � oo f 7 5 . 0 

9 9  1 4 1  

70 . 2  

Table 2 4 .  SYLLABLES HAVING /aw/ AS NUCLEUS 
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