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Abstract

This paper aims to study Sonority Sequencing Principle (SSP) and Syllable Contact Law (SCL) in three-syllable words
in Persian. For this purpose, Mahshid Moshiri’s Persian dictionary, along with the two-volume set of Moein Persian
Dictionary were applied. After analyzing about one-hundred thousand words, only 269 three-syllable words with an
initial syllable CVCC were found. Then, vowels and consonants sequences were obtained, and SSP and SCL were
investigated by using Guskova Sonority Scale. The results of (c)vce.cv(c)(c).cv(c)(c) show that short vowels of a e o are
more inclined to appear at the nucleus of the first syllable than the long vowels of i, and u. Also, among short vowels,
‘a’ has the priority. In other words, more sonorant vowels possess higher frequency. In addition, there is a fall in
sonority in the first syllable of consonant clusters with a frequency of 212 (78% of the data), that shows the observance
of SSP in intra-syllables sequence. It is also concluded that SCL in the first and second syllable boundaries is violated,
so that there is a rise in sonority in 133 words.

Keywords: Persian language, Phonotactics, Sonority Sequencing Principle (SSP), Syllable Contact Law (SCL).

Copyright©2018, University of Isfahan. This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/BY-NC-ND/4.0), which permits others to download this work and share it with others as long as they credit it,
but they can’t change it in any way or use it commercially.



BB OLS Gla e s 4

WAV Ol 5 5ler A (o5 5 o5led sl osla ¢ s Jlu
WAZIYIYA i gy el

AAV/Y/NY VATV Ol ‘c:)l:

\WAV/YEN : G dy @)U

AY =8\ Law
e ddaw slaojly 4o bxa Ojglre Heib g oy S ol (v y
38 03 33 CVCC 36T sl b
bigmals sl a3 55 adle”
Sean Al zgy ™
}“’»Jto & H*kk
oS>

s Dl 0l ) lomman (Slao]ls 5o lea Dyslme OB 5 gluy M5 Jool Sule ) Ol bl S5 5o
B35 5158 do dpde o 53 5 S ey rme S B33 35 5 St Atee i) s gs D o skt
gl Al dadl res JI5 5 STy g s A8 1y CVCC 35T (slomn b glomman 5315 Y74 L okl o
S ) ben Ssle 056 5 gley Sy Jeol Siley (Y0 F) TS S gley alde 1 eslizal
A/ 4w 10 s€ 50 oSy das o olis (C)VEC.CV(C)(C).CV(C)(C) oloer astle )y p 5l Jool>
o sl 187 STy 35 ol S ladSTy w53 Ligd alb Jl glows fnen oKl 45 b yls 6 i bl /U S
Ldsl ler Slsbean a5 55 gla)y Ol JalS (pimman (L yls (6 2in dulis Slay cbaaSTly ¢ Sole 4 o ls

03l gloea 5935 g cpl 5 sley g Jeol Coley o dals c(aosls Ao js VA Jslae) 5,540 YIY Il 5

akord@modares.ac.ir (U gm0 0kt ) oo yoke o 5 ol&ls oanlid 0L 05 8 SLtils
Yaqubi.ruhollah@gmail.com oo S ol 0L (61 ST (g il
alimalmirm@yahoo.com ooke S 5 oKty wlB O (6l S5 (5 mmtilanenn

Copyright©2018, University of Isfahan. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/BY-NC-ND/4.0), which permits others to download this work and
share it with others as long as they credit it, but they can’t change it in any way or use it commercially.



WAV bt 3 5lg VA (o 5 05l sl o5lact s Sl cdlgiool oSl ¢ owlidOl) sla o s, Al

Jd)jb@E:)b:ﬁ-);)}}léw\ubﬂqdﬂwr}:)J)\L;lqmjja):.u»u@&;&n_}:jlqao)jlguo}sléw)j

D135 oley Ol ol 8l 03,90 VWY 5

o3y auls

e Oy gloee O 958 "gsiL"“J uj‘}} y‘c&b_\/c\} cw)léol{)'

Ao .
— Olgen J5 a3 9uoue L T 51 50 53 oles Sltle s Q,wﬁ@pm&‘ﬂ@ Ll 5ol
AT 5 s Sl s b bl n 3 (6 ooy sla,lle s S 45 5 dzea (CV) ST
b 0L glberan Cotle 4 ditee (VWA YAL) ulii 5 (V18 IVFAY) o a3 o Yo=YV 45F) T lSCul (1)
plas gtz 53 & Sl (5T 5em Ssls cul Js Ll e glwn B 1 gyl 0L (V) (bl Js timn
dgjo\iib csﬁjL&TAﬂjl{jlﬁ‘Sé:)\y}: .uu",:ldﬂ)'l..ng‘ijOﬂ J”JGJJ‘S’J:?@J‘J; wbelly
S OLIUE) w5le (63,150 .ol Bloo ol il oS 50 Sho3l5 Lol 6355 oo » (0508) oSl sl &S5 b o 6T
Sl 5 o UST sl pl s pled skiteas a0 QLA 1) (0508 5 ((9) (2ol O ran oS4 (Il
R P N Je R 0353 33 g Wl p 5 Jol LS Tlr slust ¢ L

g (CIVCC 3T lowa L oS ol cnybb 0L glmraw SLIS d\ﬂd} s s opl Coda
LT 55 obTzls 2 oSl lacyssios oyl 0L (glowntn Glaojls (qwn b ol old 36 5 tilos
93 bwly ol 55 5,8 s 1y gles Sl & & 555 esie (C)VCC.CV(C)(C).CV(C)(C) Loloen 50w
Ol 4 B o) 0L (©VCC.CV(C)(C).CV(C)(C) ol L glomman (slaodly 53 blods = s o5 i
b ¢ gy O3 ©VCC.CV(C)(C).CV(C)(C) il b gloemam (slaojly 53 Sl 0l Cule, ' ploy Sy Jool

Sl oks Culey "loea oy glaes O 516 O s 4

G Ll Y
5oL slaad s o5l Hlad LS e Oly lsman slaad ot (S Gy guons 4 Lgy e Sy 53 (1YVA) o
YeO 5 loa 55 50 55 &b g5 VT sl ol 51l 550 OYA (315 Ol gheas YF o) 0L K51 & dom 5 b Ol gheas
Shab s 53 G5 Cudsdoe ik S 3,8 and 0jed 5h Wl g s 6K 00 3 ab S

Lo o5 aanh 50 ol Sl S Uil 4 (g5 Cusgdome bea 95 5,0 3 bl 358 o Jlasl olmalg)s

! Consonant-Vowel sequencce

% nucleus

* margin

* M. A. Jazayery

5 H. H. Paper

®C.T. Scott

” Sonority Sequencing Principle (SSP)
8 Syllable Contact Law (SCL)



a8 38065 53 CVCC (5T slma b oloenaw (ool 53 loes S ysloes 056 5 ooy g Jool )

Al o bgie Olazstle Jdowd a1 (6l 50955 laad g Comy 9 S o oy o 1)y o095 Slsden sladd =
5 adllan (s 0L 3 (gl 315 3l S L oSS 3315 Olsiea 15 CVCC Upd LB slalns imes 5
o2 o) 03 3 OBV AL (o d) dy go ea VYT & LT sliw aS7 Sl 03,87 S jgd s ol o a0 1 OT o
el 03,55 0 Ll ST gladals 4

oy s DS 3 B 53 5 A e 3 den loea S5 ol gy 3 s (Yo 0) gl e
Lales Zop 31 0T tslew 687 Gl CVC )6 0L) 55 dingy glowsd 5,5 oo 4o 5 3,108 o s (55 slaels
47 5o (alL ple 5 gyl laesls S g gazme 315,05 ) ol (o 208 CVCC K sloea 5 ol i
B bells Loys pl asd o Jodomy bea Hltle dx a Lo )b CV ltle glyls Sbaells o ys
Al Al

ST L eSS SIS LY sbaat s oLTzls Caro s & (Y08) Ty o (5l 5 b5 5elSTs S
L s U 15 T Al (GLL 4855 a0l ger (20T 5 055 (oo p 2 0sDe T .dijlap 00 CVCC 1,
Coloy 0dtS STy b plalns Jlgmer glaad s 53 ol il e Jool 6,5 0 s 5 S o aalllee
a5 OFAA) OLsla 5 U5 smalS sl e 3 8 G B3l Ll ol ol oS &S5 L plaben 53 aKT Jlr 6358
S5 5 B 0L 2Tty Sleslinul b LgT . Ljls 5 o T oLTzls Gl 5 oyl 05 GaaSTly o)
33 Lol gar ST 8 dias oo 05 )l 0L CVCC (glowa 5 T ()T 5 il ghuan 5 STy 3 51 3
3 0356 CVCC lwa ol5Trls @ 45 b aslsl 5o T .ol Sosline bus aren Sy 4 425 b 6Ll 35
S n Al 1y gy 0L (SlaaSTy 035 dib 33 3 a5 S e ) ezl

laoile 55 Wsls OLES @Lﬁ 3315 5 o0 S e g e Slaely 5o bea Hllu dalllas 4 (VWAY) S 0d (65 5als
23 dag Dbl cowa 055 Bld Sl mly O il 3 S e glaolly 5o (I bl ity oo Al i
50 iS SlaaSTly (S e slaeSly 5o el 1y 5093 s Slala JIs(oles an 5 olra 55 Gria lae]ls
5 oler aw Grie Solls 4l b Glaolls do)s o phe L)1 515 OLL 53 SLSS (B el o6 S
Syl olam| gles id Guie slasly 4 Ao s op S

215 (WLl 5 s Jold) ()l slaloa 51 pss Slmanss )3 (gloy Sleid fomie Conds (1Y) (sutes
(oloy 5 Cusgdos [28=) (Gosme — J95 b ((gloy Cus gl ol =) ( Jo5 o) S an olib
S5 Slalyssdos Cond (25 5 0N S K&s a4 sy by g (Sl glosm) Gio oo
03 sl OLES ) iy @Lﬁ AS o o ST Bl a1y 5 S de akb 4w ( SLL Calo ghad s s sl
6&@?})&‘9))\33}?3M)b*bj\Ji.ﬁb‘j':.aq&b)é\jCﬁ)).lmu,éjibj\}»coﬁwjjcjb»@w

el Codgdoes U‘i‘ L{Lﬁ)))‘}ébé}bTuﬁchLﬂ@Lﬂ

1'S. M. Alamolhoda
2 A. AZ. Kambuziya & M. Zolfaghari Serish



WAV bt 3 5lg VA (o 5 05l sl o5lact s Sl cdlgiool oSl ¢ owlidOl) sla o s, oF

5 Js Dot e &S @Tls Ole (S5l LT dias oo OLis (1¥40) Olagnan 5 b5 smlS bl jie 5 5,8

s Tzls oo slsbine Aasly 55m s 4 Ol 5 3015 39m 5 505 Slabra b oS 5 53 abeea Jlle Oloa 25Tl
b alen s 3315 FoVO gsmmas solate pdy g BB 505 o 51T S50 st 5 g5 5 eSS S OLUS
A e OT LTty cmomen 5 0305 2 SB35 Dghe 5 g5 e 5 £l il (C)V.CVC(C) glma L
oalos sloea 25Tzls p e 6K BLL Ll ean 5 s STl g5 Aol (g3dme ol ge S 0 0L

ol IS 5T

S Lol ¥

086 5 by 7 ool 3 oo lmn 55 o S0 53 5 bea &S5 0555 5o s Gladsls 3515 g
s VA Lo 3 Loy 5 o YA Jle 53 b s |y gloy 1 ol S o (5, Loea oy ploes
53 oty Sos b anglin 53 ilay orly ladls laea 0955 53 ol ol Gl (9D Y0¥ ;5 50) i3 S 2 e
3 gty O G111 gy 155 o) (TOF VQ8F) T 5 2 5,8 a3 std &y o (6,500 55 oK
(VAVE) * s g 1l 1 b Sy slomn 055 il g bl Coo 40 et 1 gl Oljpe 2818 5 ats Coow 4y 05T
Olgan i 8 o 58 ploon ol b2 i ST =Slol 1 0T OVF-OYA VAP "0liis 5 (5550 53,5 = s
S5 el s Hiba il 5688 eyls 15 0T 5 iy Caw s &S jales (slma BLL O ean Il ben 55167
056 b 3,8 o 55 s 53 1y ooy Oljes bea Soysloes 056 3 Lol 47 o fos b &S5 0555 ooy
W0leis) 3585 Lak gluy JIg Jool b asl Sl gum lea ST 51 b Sy glows BLL cloms &) slns
(B) NSl S 5 ) L OAAF) TS S (08VF) g ale 63131 sley I ol 5,L55 (VAAA
TS 80 daur 4 5 bl ok sl by s ol Ssder 51l hins 53 o7 lleals plansl lallas
93685 ax) Jse GOl gear 1S a4 bl en 5 aS Sl oals @151 1) luy Soyslowe wlde (VeIY0F)
(S r Joo (3 5 Jsl Sl O sian 53 (Sl a5 sl 40 5 Ol e

(Veo8) ToSugF (obuy die bl p OIS0 Cui i —) J9ua

by Sl pdlade S g (631 g s LISy i e o 5 (6, LS <Ol ;< le

Ly due <YLY EA<EY

! Sievers

2 Jespersen

3 E. Morelli

4 M. J. Kenstowics
> J. B. Hooper

®R. W. Murray

" T.Vennemann

® Syllable Structure Condition
°E. O. Selkirk
05 G. Parker

1 Gouskova




£0 38065 53 CVCC (5T slma b oloenaw (ool 53 loes S ysloes 056 5 ooy g Jool )

ar p ( Sole 4 Ll $SThaw e3lhuil 4 by o ae gluysde 5 Che a4 by e cCin glay sde (V) Jgd 5o
S35 dsle sl O J5 Jgl sl Lot 53 ST dle sl bl fh oa oley sde (Bl iy ol
dasOlss (Cds glge) -V sue Cpimen (RLAZ2-6=-4) 1ol 5 Syt dbg e ol sde w@lss
53 ) el das e OLES 1y Sl o 2 o S yslome 066 Gilae 5 ol ea 53 (gl mman 5 SKialen o 2i
AN Y e (ke 458 e s gy Db sute ol S RWST-0=4T) 1 s LW J1se O e
O slree 06 5 (bea &K 0355 53) ploy 5 ool JolS ol 5 das oo OLES 1y bea 55 5,0 8l oloy Lol o5
4 Sl 93 5,0 5200 W s T o i LW o .l 4V 4 by o (olbre (slaed 35 o § e 53) bea
Ghuady (VA F) s S Sa,m & (Y0 F) K0S ol p33 Slma HETW 5 Jgl slwa BLL T ¢ 5)Le

(1) Uk a0 s 55 5 by Sl paldr ol bl 3 65T 5 il Gla0) shens sla I

bxd O gkre G4z 30 =Y Jou

| 2 3 4 5 6 7 8 9 10 11 12 13 14 15
w.t WS w.d W.Z  w.n w.l  owr oww r.w l.w n.w Z.W d.w SW LW
r.t r.s r.d Bz r.n r.l r.r Lr n.r 7T d.r S.T tr
I.t l.s l.d l.z I.n 1.1 n.l z1 d.l s.1 t.l
n.t n.s nd nz n.n z.n d.n s.n L.n
z.t zs zd z.7 d.z S.7Z .z
d.t d.s d.d s.d t.d
s.t S.S t.s
L.t

=1 =0 =5 —4 =D =2 =] ) 1

o
L]
——
n
-~
~-J

Jol ool cps3 sl 5T 5 Ul (sloms BLL Ol phaes 15 gbas) 583018 Conind S hel (Y) J gl 5o
3m 03 sl Olgieen 33 gy Slasdy 6 par ol 530U (ol o pB) 5 ol gy ST el
ssbObes 45 Canloea 53 5,0 53 Olbven 93 (6l smmen SUGI 30 Ol (V) Jodar Calides (gla o . Comloen 93
Sl smeen Ol 035U e gt pl bl o ol o adeios alais 5Les b loen 53 Olos e 6358 oo 0lys Jlis 53 oS
b Jsl sloms BLL 53 e 0 O slme 500830 e gdr S Ot 3005 3525 (ols 455 el Ol ghees 5
S (Sl 5 g5 a 93 (6l e y> Lole ui;didsw S ol £ Sl 33T 45 &S 40 (g3l eSS
walol 5 ek g R on OLE 1y p Ao b sibn sl BT 5 pas Ay L ol s DL Doyl g5
lowa ST 5 o sley Jsl (slen BLL 45 ol (63,50 S (o 2 iy o0 5 4 (V) dgdr 4 425 L il o0
Al el ods Sule )y Mol dom 5 lma Dojglame 056 Doy s0 () 53 S Sl (2l ATy o Sle oS e
oot 6Ll SOl Sran ¢l a5 oplpl s &S sla ool T o 5lesoS 5 LS (ol eas
Yoo P UK ) Cwl tSSUSZINSISISW & poas 0T S0l a6l agr J5 s WII>I>N>z>d>s>t

..Ulouw)jm\s\)scdujjiajy&b,m;;’-bﬂ)"é_ﬂﬁqbﬁféhn\uc)b;,éj&\4.54;-}:\5.(\‘&



WAV bt 3 5lg VA (o 5 05l sl o5lact s Sl cdlgiool oSl ¢ owlidOl) sla o s, 24

34855 w9y &
,» CVCC 6‘?"’“& G‘J"’S&“‘JB e eran o)l fl.d (s el 3L s, 5 slaesls LSJJT:;)}E.:M{
.\.&C\J.&.-.:.»\(Jﬁ-duef’““ Jﬂu)w&&mﬁj(‘_}ﬁ-#f’nw un)dﬁimg;id&.a})’h.\s!aj\jd\v\.ql

el S48 Y29 ou\.aTC...stb. Lgl.haj\} Sldas CM ny

adlw 3590 by Clw Elei1 T Jous

Jbe o5l Sluay by el IEY)
Gl 1Aks CVCC.CV.CV )
oy 0eE i CVCC.CV.CVC Y
oS jter v CVCC.CV.CVCC Y
R rY CVCC.CVC.CV F
RS ! CVCC.CVC.CVC >
BT 7 CVCC.CVC.CVCC 7
- ~ CVCC.CVCC.CV v
Sapi g v CVCC.CVCC.CVC A
- : CVCC.CVCC.CVCC 4

Sleslamal b g i C\j;aw\ Jol s SLL 43 sla Sldean I 0395 90 055 YPQ d(;u.a Sl canldl o
SJLGT)J)‘ébﬁ&khé\jbbfﬂ@b)ﬂv&hwMT@JML@)T&L&)J&‘(Y"?)T&KUA@
5 2brr CHl g a5 b e A ) Lol SIS (sl loes S slons 056 5 | el 55 e (slow

A AL“;.LE.A uab‘}&‘ij))bnﬁgijdiLw)J\j y‘ ‘ﬁj}ig}i‘)’ N&JJJ}A&L&Q}‘}&‘)TC“,

bodld | .0

el s 0L 5o plen Sl & il glaan laojls (st 5 — LT Jia) Sl eslimal Lo jide opl 5o
Ao

CVCC.CV.CV glxd ool (srodls s V-0

B4l w1 —1-0

CVCC.CV.LV s colu b gbaojls JIste (slown 53 dn o (6)lobine dbal ) LT &7 sy pl @0 el 6l

:MUML@JTMaLiiLq-M)'\éﬁiﬁjsa\fbﬁujl)béW)ube.&»cbaﬁwﬁjl.\:ﬂc;)bbﬁ-)

el ok 03,557 lale gl O 31 a5 b Iy A 03 55 3500 53 el sl 51



sV 38065 53 CVCC (5T slma b oloenaw (ool 53 loes S ysloes 056 5 ooy g Jool )

CVCC.CV.CV &slw 58 asTly Jlgl 3¢ Joue

e A 0l a e 0 a [ u g soes
(V1) Js! sV VY {4 A | Y SN
(V2) p 55 \E ) Y 4 \Y \$ Sl
(V3) p g . YA . \D 4% \
S3P f sams v ) YA AD A+ \q
Sy 2 g s Loy YY/INY | NS/IAD | ALY | YE/UEY AATZAY S IV /S EVA TR

ol Sl s slaojls 4o w6 s glaaSTy i Slal 5 (V] dnes oKl (slaosls) Jgl slows U alaily s
ol 55 das o O Hliwsy 1 @>0>€>a> US> idas o Cws 41y ) ks CVCC.CV.CV
Jeboss Jool 15 s s ol 5o Blas ol iST GlaaSTly 4 i 0B ST slaaSTTy plows Cotle p 58 ol (i
Ll gl Iy ol pelulp Laosls

b aST 5 < osldl iy &S5 10l S (glaaST

il 5 gladSTly < 03Bl oy 4S9 10 liiST (laaST

ooty oy lay oot GlaaSTly ( sluy pbde pluly ol sloy obde ,r Gdate LIS gauy sl ol
Calo 53 o Ty des aS01 a5 L .lyls H1 3 (G (slresy 53 ool ja axdl 3l 5 Sl glaaSTly 5 Ll 15
Oy ol o3l Cows 4 plin mls 5 Sl )y CVCC gl o SLlS Cotla b glbusan LIS
wle S e - Grie slasjly 5 6bis e dsle S e slasily Ul leadn slasla £5 &3S mote
0T g3 lamr 53 358 o 0s 35 355 5 Jls L8 L olspls SLalS & T o 53 5 Ul Slaad
6..»)15 QLZ)'):CV dbe 5L glalen yo Ll ogline Jsl Lglqa\.!L@JT@\)\Jé %JS'\{MLLJJM)J LMf\)
S5 A Al e 430l ST (slaaSTly 5 3 4a szl U 51 5 a/ STy 5| it ben G 53 &S 555 8 03l5 5
A > il O opl 4 pad slown s oSl 55 STy )l 1315 s oo DL (F) 05l gl 85,8 e
4 o oS ATy Sl b epss 5L Gl ST 53 &8 ol 0T 3 Sl lwsy pl U>1>a>€>0
Wl g 5 a by gl Il gluy g Jeol e Slecpl agdle .ol i ol S

sl 31 GlaaSTy < o3l s 415 t0iS” (glaaS Ty 1)

sl SLaeSTs < asll iy 4S5 10b ST (sladS Iy s

s s e Ol (M) oyled Jgdr Sl Lano [0/ Al oS slaaSTTy Jlsl s ((V3) oy Slomn ds o
25 Stw g sl CVCC.CV.CV glows sl o33 5 Jgl (slown 3 T )l 1 ogline S8 i ey
Slea b p g SLL 5L slea Sslis 1> 8> Q> U> 820 1l 6315 p g b slonn 3 s oKl 4 by o
ol ks 31 [/ et:;m“w\;,@M@cyéwﬁ/o/ﬂa/a\:;m”;6@1 onl 03 ps3 SLL 3L
JUT 33 3138715 isls 1y G113 o i o Gloo s 5 2331 iy 715 (F) s b 3,87 a5l 3 pas 455 50

g55 Ol 53 o3k M UL 5 /i) &l 31 STy psoman L odalie (53leiaty) 5 gomgn 8315 &S5 o ol 3




WAV Ol 5 5l A (o5 7 o sbed cJsl )l s Il cOlgieo oKils ¢ mlis Ol sl i g A

Mx\)wdﬁ&%gmlk@gﬁsmﬂjs,t{,;.(mmmvyéwﬁ,wvJ;LM N]$15) 55
LgUMf‘j cr;: cliile-)J)oU;Lgusbcdjlo\ii\q-)bcéf)}b4.3.(\ 4{“'/\ C.._.....}):)\: S 9 /O/ww_,/e/
ob5S" slaaSTy (ol ol )3 o Sole 4 Ll sl 55/, €, Of wsl 3l e claaSTly . Lladls (5 i g3 oS
Ly Slslp op il i, U/ u,,:sdumﬂcy,r)“@t?,; Ll 6415 41 3 o Jul 53 CVCC wrws gloea s
cpl ey oo b4 Ll £ 450 55 9 3,15 (6 rha Sl £ Sla s e/ Sho oS &SNy pimean 5l
B ..,U‘)b LQJ;‘:‘:" G\}\f o-\:.if L;\JM;‘_, L@T)J cojl) B cgib- )‘ C)b Q}g- ‘u\.n;'l.} Lf"")b )\.: L;\AB:.A u‘f}i}

w0 di 03,91 (V3) @w)(Vz) e3> (V1) Ul glomn dd oKl a5 LaaST g5 Sslp (V) ls gl

O O C
80
70 67 57
NY i
* 12 . E:E: % 10 12 ég g
w B e
10 s \ — S \
N N E 1 N 2 2 1
0 o E&ﬂ o HEY> N\ ...%
= [u] a i u
-] W \_,i_"fl ;_;L'J_-ub o V7 Pl \._.;La;_v_,} o V3 pat clou
O o )

CVCC.CV.CV ol (Slalxd dud ol 50 (owild Qb 7 b (svasTly yea> Jlgl 5 -1 H1og0d

Bolgson Jlgi .FY-1-0

Jol slxa Wgs 50 JMgi N-T-1-0

Alods gy » GGy JIs canlsl 55 5 CVCC3.C4V.CV Llomn cle ;3 CiCp I Tl ¢ ides ol )3
Lloday Ol sinan o g5 ol ( Jlse G0l hren SOEST ol (oloms Sl & bgje 0315 WP 5 e sazma
IS S ol 5l eslizal b gl 346 e 6k (G4l 5 ol o5 555 b S St 5 5 5 o
Fol G G & d drpp Sl 855 5550 A dlons Ol e 33 JIg 4 bg e gl olisl 5 2l
(0) Jgu y3  olma Sl ol j5 Jgl Gloea A5 4 by o sluy sldel bl 0 oI e sl d 3 (il

el ol

! Kinds of stricture



£4 38065 53 CVCC (5T slma b oloenaw (ool 53 loes S ysloes 056 5 ooy g Jool )

CVCC.CV.CV glxa colw 50 Jof slxd Wigs Olastan 90 Jgi ol dloel -0 Ju

Glhosde | V[ s | F | x|y | | | V[ Y| ¥ | ¥f |05 ]|V |
leslas | Y | Y LA w oy fw s | F Yy Y| \&
¢ soes qY f & £\ $

3 IE Y BV lay slael 3L 53 gl Sl 0515 1VF ¢ gamea 5135 Y 3 das e 023 (8) sk

)D.Jﬁ‘ﬁ&b)ébboj‘)v A‘MW"b‘gsil""’)wlta‘jé“b“"b%b)"“bh‘:;c-‘ib)b@b)é‘}:y‘

Sl 0 lid C.{'LF‘) &L«v‘) év\)l—&.:;b ‘aj‘_g A\

45

40

35

30

25
220 C
15

-

C . _ e e |

5 -4 2 1 0 1 4 s

-6 -3 2 3

i
|

-y Oy o

CVCC.CV.CV glxdy colw Jof (Slxdy Jlgdod Abgs olwy Ol s T lo905

L &yl 9 qwyy F-T—)-0
5 ds) slrn e 55 bea S yglons 056 oy s shten ol 63505 s 4w CVCC3.C4V.C5V lonn L
35 Slrs e sln Sl W @ b o amlos ol 015 (V.Cs) psw 5 055 slows 5,0 5 (C3.C) 53
e 6 el 6l ok Syl lonn oy plne 05 il gy Olsme o2 1yl ST 5 5,1 3425 V.C JIs
Cotla by o saTinng gloy shisl 553 a5 g sl 3T 5 gl slows B & L o 5 ol slona
sl () s ot GG a0 gman M55 (g1 556 ooloen

CVCC.CV.CV blxa colu 30 p93 9 Jol Slxd 0 SBUIg50n g5 (gl dluel -1 oo

el sde I T 1 2 I T N O O I 2 A 2 R
o515 sl S T I -V A A S U PO O AT A 4 S I S I S B R
¢ samen Y4 Y. al

C"“""J"‘J” Q‘N}JJJ &_Lﬂ) cojb Y. DL C,.w‘ au&ﬁ\?&@)}‘?ﬂ Q}’G ej‘}?‘/).ﬁ MJGA QL:»J (9) d)b

el 0 C,ilt«)l:u\ C)))L?u Q‘yg c&b.:.b S lw U‘i‘ 6\.&0:‘) Loy YO Jsles oj‘) Y4 BE Leﬁj




WAV bt 3 5lg VA (o 5 05l sl o5lact s Sl cdlgiool oSl ¢ owlidOl) sla o s, v

CVCC.CV.CV glxd cibu £95 5 Sl Sbwd 30 30 BOlgoed JNg oloy Ofiwe Y Jgue

Sl Ol G912
el Ol Sials AR}
b Ol ool sV
Oy (gl Ol Y

CVCC.CV.CVC slxa el slaodls i .¥-0

Ll oloea Sl ol gyl o35 VE sluas m\.;zwﬂc..g- Glresls ¢ sazes |

Baslg gwyy N-T-0

Tl dnlee S5 a Slol 35 el s 40 5ls (Gloes 4w dan 43 ST 5 almr Sl g nl 5o

CVCC.CV.CVC ci-bu 35 Basly Jl9l 9 -A Jaus

o oS 5 jla a e 0 a [ u g soms
V1) Js! i v \F > | ¥ Aoy
(V2) o33 A YA VY Ve 5 . Sl
(V3) p pm v | 5 7 v >
1313 ¢ goes VY kg Yy 5t V¥ A
S5 26 85 Aoy \APZA N IR TZ0A AR RN 704 9 A7/ SRR IR Y275 S L /X2 ERVARR

s w0l STy S 3a>0>8>A> US> T ke sy oJsl glowa balaly 53 «(A) Jgdr w455 L
h‘&b)w\?&a}é.hﬁ)u\.:‘glﬁ}j)\)bjbmOU\:.CL{LSLGJ‘)MWOU;LQUBSbQQJ-Land‘d)\&w
4ile ‘_thAf\j< oslusl ‘5\.5545“9 ZaU;‘_thﬂ\f‘)

4.”..&\}.9\ Lgl.b‘\f‘}< oslusl Lgl.b‘\f‘} Za.\:.iS Lgl.h:\f‘)
)aoU;LghGl)aﬁ@aML&.a}gVZLza.b{l)):..\.aTc,.waqfe>a>0>Cl>i>U)LL~j.irijglqa):
U &Sy Slyl s Sl S5 555 55 . Lyls sl i Jlo slaaSTT ol S (slaaSTly w53 5 L5 50050 5 s dien
a a5 syl s g ala bl 3 3l U 0T o3 ke ol o7 (slols et 5 Sl i p33 oSl
Pl S a Jel mli ol JIs Je

43.&\_)3\ L;UM\;‘)< ol L;UM\;‘) Zo.,\:.fi.f LSL“S‘)

Lol Lg\.ad.f\)< GL:A L;LMSIJ objfduds‘j

(sl (3590 YA) o3ldl (WaaSTly Slol 3 51 i (5,50 F4) 48,540 € 5\.@45\;@\3\}&,9;&:&;1\4{4?}5\{
-’“TW-’M(‘PLSWQW@)W@(}M Gloea s Ll ‘@\,ﬁ&b)yijdw\ QK{_\? CJ‘.’.‘J"

.@|a>a>i>u>o>eQ,y@u;;u&wc}ucyéwm)mm“p@b\;,uﬁ



\A 38065 53 CVCC (5T slma b oloenaw (ool 53 loes S ysloes 056 5 ooy g Jool )

‘)}b‘b el o.k:..i.f Lg\.kﬁtfb Lv Q}J}‘ osluel éb&\} B L) £LHls gLi}J_g‘ oLl Lg\.kstf\) c&w ol U‘-’-‘ BE
S SLaeS T < wxdl pl claaSTy < oxll slaeST g
.aU; stutf‘j< o.L;.iS 6&4{‘) toslzl Ls\.aé\f\j

I (635 sl e s ey BTy L s

BOlgswn Jg .F-Y-0

Jal Slea 4ies 3 boslgsen JNgi )-Y-Y—0

(035 3050 5 U3l Slown a5 sl 350 0555 g0 o3 Ol shver 155 el 53 53 CVCC.CV.CVE glows il
s 4 0315 VE ¢ gama (61 gly SMel 53 o gy 2 sl Slown 4350 3 Ol sinar 15 ] .ol 33 5 50

lledd oals OLES S J)b BE S T

CVCC.CV.CVC glxd colw Jof Slxd Jlgad Ahgs by dluel -1 Jgu

Ghosde | V| # 0| F || Y| A v Y ¥ [¥ o] %] V]
Seslas [ o [ Y oAy [y | [y YA Y Y] §
g somee 00 . V4 VF

b s ool eliledl 531518 5 Sl ods Culey glay g fool cplplu syl glay talS o515 00 sliws
Llos S aa

ey O H9lro 053@ Iy J-yY-v-o

L b Gw)fb;bs:))jbnﬂ Q}.’G C,\.LLG) GMJ'}J)AJ‘J{L:{ 5.3)‘.3 Jf}WMCVCC-CV.CVC dil’;b &Lﬂ))
JF)Q‘)M)‘?\;‘)J‘}S ry)r)bé\q@jf)bcfjb:\ﬁ)bjc“(:\c é\jr)))d)\éb&j_ﬁ)bcdﬂw
(Sdm sl 53T 5 o sluy Jol Glowa &L a5 558 0 Culey Slo) alg o 3 s Sojslme 056 L350
o T 0,03 3525 Ol par STy S5 cpgm 5 p55 Slana S0 50 Sl s 4 il oy S A oeS
.,u};@bu&ujsuplvgl{c.u\o\}smpﬁ‘SUUJ}!L;l?ﬁjfé\ﬁu\e@\u;},éﬁdu,&\ﬁ

CVCC.CV.CVC glxd ool 30 £92 9 Jol (Slxd j 0 (lwy dlasl -V Jou

IR V| -F£| 0] -] -¥]-Y |- . \ Y Y ¥ o 4 \s
o5l 3ldxs . ' O | Y [ o | ¥ & | W W[ ALY | & ] Y .

J‘jca&@@;;b\\)bj@.w‘a&uﬁcaj\)““):ji,ﬁb)cojbr' )JL;;AQ)}L;AQ)JG“;UVFCM}‘
r)é}J)‘ 6L>=AJJA B cr}wjfnjé Lg‘oua )JA d)&>—j u‘f.‘f“‘" EJJJ{\J{L?\-A): )'JA): é‘j O‘}&mﬁ)b Lﬁ-b)
53 5 a5 Jsl Gloms 0 gl 0ddasT ol Ol 3,05 35 b Sojslos OB L (5 S Sl

:wa‘au\.j:MW(\')JJ%)DLC@J)}A&\?;AC}L»




WAV bt 3 5lg VA (o 5 05l sl o5lact s Sl cdlgiool oSl ¢ owlidOl) sla o s, VY

CVCC.CV.CVC gl co-lw pad 9 Jol (Sloxd 90 j o (loy Ol =V Jou=

by Ol Sl
Sy Ol el Y.
Sy Ol sl ¥l \ng
Sl (2loy Ol jwe 1
Egoe v¥

CVCC.CV.CVCC obxd ci-bo (sosls i F-o0

335 oS 31 6305 K o W Iy oloer Sl ol b a3ls V LS bl iag 55 asdllas 35 4e (slaesls S I
o 5 T i (S gy Syt ) ke Lol e (5 J,8) Gl ekt )b 0L
RO FIPIICH FRTCE PORCE§

basly wyp N-T-0

Il lowa 53 0T 6,53 ol ol s ek il 5 S gl Lt 4 Ly o slaS Ty 15 1ty
bledeT (YY) J g o Bl A kel p g b

CVCC.CV.CVCC Cstlu s STy Slsl 35 -Y U

et oSSl o5l a € 0 a i u Eaan
V1) Js! v Y \ . . ) Loy
V2) 692 Y ¥ \ . \ . Sl
(V3) p g f A \ . . .
Sl § pame % v r ~ \ \
STy g s s BYIAS | YT | VErYA ~ ¥VS | ¥V e

b 3033 3 Jsl oSSl a3 Blite iS4y o oS (sladS L Sl slized 4 JiLe3 (1Y) Uik b
:w\gJ,latfv_t?ﬁ.c,#\@&u)y\ﬁ%ﬁm@\.;,\w;ﬁ

Sle s1aaSTs < o3l (glaaSTy 1 ol S slasST

o35l (glaaSTy < 4zl 31 sladSTlg 1S slaaSTy

31 eslizal cpgm sl 53 b 0> B o3l STy 5 € Sle oSy I eslizal oS Sl pys ol > i
RGOS ¥ PN TIX g PR R CR PN S T PP S PIp P e, IO [ WSS WS B SO WL g P g

395 g0 odalie (VW) Jgdor 3 boea dies aliib- aw opl (8 odaT sty i 5o

L Girl friend




vy 38065 53 CVCC (5T slma b oloenaw (ool 53 loes S ysloes 056 5 ooy g Jool )

CVCC.CV.CVCC b 3 Lxdd dus Lt ol l> sliwgn 1V Jgu>

B bes s ol 550
a,i=0 a>e>0>u>a>i Js!
a,u=0 e>a>o0=>i>a>u £32
a,u,i=0 a>e>o0>a>i>u g5

bolgsod Jlgi .Y-Y-0
Pow Sbxd Ligs 9 Jof Slxd Whgs 30 Jlgi N-T-F-0
03,551 Cawd a5 (6l 3,15 35 5 en &K 095 (O e I 55 calais 95 53 CVCC.CV.CVCC i loer sl o
TS el b g o SISl s 5 adeiie (Ol e £ 55 1 (gl 3lute]
CVCC.CV.CVCC glxd ool 38 J9l (Slxd Whgs by dloel -V Ju=>

by sue V| -F£|-0|-F|]-¥Y]-Y]|-) . \ A\t Y ¥ 0 4 v
55‘5 J‘M \ ’ . . . Y Y \ . . \ . . . .
g yome ) | |

CVCC.CV.CVCC glxd colw 50 pow Slxd Whgs glw)y dlasl 10 fgu

ey sue V|- -06]-F|-Y]|-Y|- . \ Y Y ¥ o 4 v
°5‘j ;‘_,\,_’,' . . . 0 . Y’ f 0 0 . 0 . . . .
t’}w \'% . .

L el gley I ol Sules @l s mh Jiles el (Slms 4 Lo p s (Slaes A0 5 a0 UL
e St e
CVCC.CV.CVCC odlw 50 bxd W9l 956 (wy p F-T-T-0
nlons Spsleme 056 it 53015 3525 V.G 155 p g 5 33 gl85 4 53 CVCC.CV.CVCC (glms il o
e e olas (-j.ajd_g\ Slea § e s gleyslael ((VF) J g

CVCC.CV.CVCC glxd ol 30 pow § 9 (Sxd j 50 30 Jlgmad Jlgi gluy dlas! -1 Joue

by sue Y I [ [ S T T I I I IR Y
o5ls slixs N T T S A A T O Y J0 IO AU U P
Eace v Y Y
CVCC.CV.CVCC glxd ool 53 P 9 £98 SLxd j 30 30 by Ol 1Y Jou
@l Ol Sl b
o) Ol Sials ¥
by Ol 2ol 58! Y
Oy (gl Ol Y
g v




WAV bt 3 5lg VA (o 5 05l sl o5lact s Sl cdlgiool oSl ¢ owlidOl) sla o s, V¥

Sld 50 53 0Tl gluy sde O 60l o Culo )y bma S ygloes OB ol ¥ 53 VWV U s a5 L

.@\g}m,ljiﬁ,?w\:zﬁwuﬁSMggowl,dadJlmU“p;

CVCC.CVC.CV glxa colw syosls i £-0

05 LSy iyl L ldsl . 4T Cws 4 CVCC.CVC.CV  slowa Cslu b ol WY ¢ oz Jol laests
.;,&@w)jali,_l?Mﬁuwm

baslg wyyp N-£-0

1l o oals OLas (YA) Jsd>= s (V3 sVo jvl) g 5032 Jl slalsa FEIW a@ila-Jb L&S‘)J‘,ﬁé} @U‘fé
CVCC.CVC.CV &lw 30 vasTly Sl S VA Jaus

e o o jlads a e 0 a i u £ some
(V1) Js! \K 7 o \ . . NWSH
V2) £9° Yv Y \ Y . . Sl
(V3) p 3o . A . \ 3 \
1315 ¢ soes v \$ 5 ¥ Y) |
PR PR YASJAD | NSIsE | SIS | S/NS | YNIAY | A//ef AR

1355 o odalie (V4) Jado 55 glows Cla 53 ol v 40 by o (sla i g

CVCC.CVC.CV Clu 53 bxd 4w 4wt oS> sliwgn —14 Jou

B bes des oSS o 5las
hu=0 a>e>o0>a>i>u Jsl
bu=0 a>e>a>o>i>u £33
a,0=0 i>e>a>u>a>o g

ol 1 Gae o Wph o oslinel i Blte 0028 GaaSTs 4 Lo ob4ST aeSTs sl slomn dr oSl s
oA iST blie STy 5 Lils (555 obS sladSTly calin o S 55 093 s Br oSl 53 ol ol
b5 oy (slojls e )3 (sl sloen fen oSSl 3 55/ U 1) axsl 3l cladSTy dims o OLES (6 208 sl Slsl 5
2 f85 Olin o i LI w31 31 ST 3, 5 oo i @ sl (g S g (Sloer Br ol 55 (0l 3
Ln o 3 e 3,15 13 /8] Sle 75 (sar Sy il 55 5 Aas e DL ) 35 (o5 St en oSl

el 0 liS ealatal /0/)/a/ OU; L;L;Ms‘j)‘ p tgb:h

bolgson g5 ¥-£-0
CVCC.CVC.CV glxd el yo J9l (slxd ahgs Jlgi V-Y-£-0
g G i 53 0T 3598 53 85 340 e odss Jlgteen JI§ caail 4w 55 CVCC.CVC.CV sloea Sl s

Zu\.AJu.eOLC’ZJ|)J:.L>JQ.i\@Lﬁ(V')d)u\q-.L«w‘oﬂw‘)jdj‘ébwm}.ﬁ-&b)J‘Jﬁ‘cd@d\).:)oﬁ




) 38065 53 CVCC (5T slma b oloenaw (ool 53 loes S ysloes 056 5 ooy g Jool )

CVCC.CVC.CV glxd oolw 50 Jof Slxd 495 50 Jlasmad Jlgi olwy dluel =Y+ S

@La)éu\: V| -F£|-0|-F|-¥Y]-Y]|-) . \ Y Y ¥ o 4 \s

oilg aluay | - Y \ Y \ v ! . \ . o \ \ \ .

Eypexe Al : 4

il oo T (YY) U 53 GGy w53 sl O e

CVCC.CVC.CV glxd Colw 30 paw 9 P90 Sbxd 0 30 oluy Ol =T Joua

s Ol S92
by Ol Sl 4

Q\Nwqu&sjoleldu)d\ﬂﬂlf(%VY Joles) 3,50 YY 55 das oo OLES (YY) J g

Q\GMQLGJ&LMJ‘;‘)SJJ\Q)‘}A@)Aw‘&b‘s&b)é\}‘y‘js.\)h)?‘gakk

CVCC.CVC.CV bz colu 5o bxd O yglmo 0936 (owyp V-Y-£-0
Slea w50 9C3.C04  Jols £33 Jsl lea oy j e 53 CVCC3.C4VCE.CoV  oloen Sl j3 s O gloes (5518
LlodkaT (Y¥ 5 YY) g 53 by o sluy sliel 558 o8 o)y 5 C5.Cp Juli P55 p3

CVCC.CVC.CV glxd ol p9d 9 J9l (Sbxd jy0 5o Jloson J1g5 glwy dlasl =TT Jou>

by s Y T T S N T A R O O SO N (%
o5l sldws el Y Y Y LY e ALY Y
' €ael Y o \¥F
CVCC.CVC.CV (glbmd Sl Pgu § 93 SLxd 3y 10 (Slgad JNgF (lw)y Sluel -1 Jou
by s O Y 1 T . A T R O O SO N (%
o5l sldws Yl LY Y MY LAY Y Y Y
i€ ace Yv Y v

OB oplpls 5 Lo5 s5a05 (oloy Olges S2alS LoSls VW olin cpss 5 sl slma e 52 (YY) Jsilr 4 a2 5 L
ol 58 (gloes Sl pl (lasly Lo s FO Uslae ) o319 VF slded pioman (Wlos S Sl 1) bea &) gloes
Alazils Gl gley wlae 55 b g osbladl 700 LCnl odd 08 bea Ojgloes O 956 cameSys 5 atils ol

&Lw)w@g;&lf(-w).!/\\c Jsles) o5ls YV J‘M}é(ﬂ)rj.} 6l?ajf)3 c(“‘)d;bwb}:bcw



WAV bt 3 5lg VA (o 5 05l sl o5lact s Sl cdlgiool oSl ¢ owlidOl) sla o s, %2

j‘juj_b)‘:"_}:‘ LAOS\)M‘)J?JJL&AGL&.:_cj‘j*).).C...u\cu\.jaQ..:LQ)\?;AQ)jt?uo‘}sg.})‘}ﬁ&\)))x\m‘}

.-U‘ob;uéj}bb.dhQ)j@&}@‘dj\}‘ﬂ@aﬁuQT.&.\p):\'_9-\5)‘3

CVCC.CVC.CVC »bxd oilw (sosld fuloxi .0-0

1313 55 Ml sl by e CVEC.CVC.CVE  glns il 4 03l YV Lt coliil il (glao3ly ¢ goms |

b gy Sl o g 5 033 5 Ul (sl oSSl w3 ST

baslg wyp V-0-0

ol 0 0303 0L (YF) Jgudar 53 (V3 5V2 5V ) g 5 93 sl slabres dn ol 3 STy 5 o S5l 3
CVCC.CVC.CVC oilw 50 laasTlg JSlgl S -TE  Ju

s oSl o jle a e 0 a [ u ¢ sos
V1) Jsl \0 v v v ) Y L3
(V2) oo \e A s \ \ . ol 2
(V3) p 5 7 Y Y ' v .
Slslp ¢ gomes ¥\ W VY A > Y
PR E TRWEE YAZIXV | VSR | ONEZAY | YYZIXY | SV | YRV [ e

355 o odalie (Y0) Jado 55 glows Cla 53 ol aw 40 by o (gla i s

CVCC.CVC.CVE ol boxd dw Bt 03 b sliwgus —Y0 Joui

Dl 5o ber Zrs o 0 jle
a>e>o0>a>u>i dJs!
a>e>0>a>i>u £
a>a>i>e=o>U o5

C,s,cwﬂa\ii\?);me.u,:ﬁuwéwﬂ,;),U;,MJqf,u,u;ws,\at:;dmf\,ws,g),\o@b,;
G}j}i Lfl‘fl"" ‘.'.,U)‘b Srp ey L;Uﬁ‘&f\) (ajw a@\q— BE a-\.;.i.{ LSLAS‘)Q:‘.)Q Q\Mowgugb

Jj,&sao.\.i;u.il.wjé\jy\cﬁb)h:\f\)

CVCC.CVC.CVC glxd cibu 30 Bolasuon Jlgi .¥-0-0

dgs 50 bulesed Jlgi .V -Y-0-0
3 dsl Gloea o e gl Sloen b g5 1558 00 lis O Bran JI g 4o 4w ;3 CVCC.CVC.CVC loea Ctle s

S 5e SLO] frad S 55 5 shatn s Lol 0l gy gl (Sl 4l o 1l Lo g 5 09> Slamd o 5 5 ¢p 92
Oljen A8 3,50 YY 53 tins o OLE il o dslons (15 58 s s ] 32l 5 gl slitel 5 s

.C..wlcu\.fl:C%LG)&LAJ&J‘}:b)\f}&ﬁ))d‘ﬁ@.bﬁ@adiauo\wuj\}?)é&bu)




\2% 38065 53 CVCC (5T slma b oloenaw (ool 53 loes S ysloes 056 5 ooy g Jool )

CVCC.CVC.OVE gl by Jol Sloxd Abgs 13 Jlgsnd JIgi glos Sluel -1 Jou

loodde | =V | =F | -0 -F | ¥ | Y| ) . \ Y A\ ¥ o AN

el | o | N Y LR Yy ey Yy ey ]

¢ soes Yy . o

CVCC.CVC.CVC (g lxd olo 38 bxd & 5gkxe (g3 (wyp ¥-Y-0-0
5 dsl Sl Olean o 5T 4 bgs e sl .ﬂ.\.c\p;)JJ\ &l=a 5o j» 53 CVCC.CVC.CVC sla Clu )
3}:‘.’24;.(}‘.»3“: L;b_a)'f oyl CCpemed LA wbug\}: u‘.’.l""') )‘u\.ﬁ‘)c‘j‘;ﬁw‘ crjédlqdb Ol goeans u;__,>-T

CVCC.CVC.CVC glxd ol 92 9 Jof (Slxd j 50 58 Jlgmad Jg5 sley dlasl-TY Jouo

elysde | V| -F | 0| -F|-¥|-Y| V]| \ Y A ¢ 0 1YV
Slgslas [ | Y | Y [ e Y Y LY A Y LYY
S q A \e
CVCC.CVC.CVC glxd ol pow 9 £95 SLxd j 50 30 Jlgdkad Jlei slwy dlusl -TA v
eloysae | =V | -F | 0| -F|-¥|-Y | . \ Y Y| ¥ 0 71V
Slgslas | | ¥ | [V ¥ Y Lo Y e Yy ey
e AR \ o

e Sl JI5 S 515550 Y0 g 5 093 Slaen S0 03 53550 % kpsd 5 sl s 50 53 (YY) s 4 a5 L
Ol g 35033 Slaea e 55 das e Ol ST ol Llos g ol en gluy Oy 2alS L gles Sl opl s
b Ol 2550 A e gl Olgn 2alS 5550 8 sl (Sl 550 53 6§ gazmays Lol 0l Culey iy lea O sles
ol Lok i lea 53 )0 55 bea Cysloee 056 A o 0LaS Sl plyls oluy Olgee J2al530 5,50 Ve 5 ol
(a3 p35 Slomd o 4 by je laesls § sazma)s izmas ((YA) Ui @ a5 L3 pd Sule s dal i SG1 6 o
Oljas 0515 Y 53 pioman (Gl odd ol et Oygloes 066 s o Ol &S Wyls Sluy Oljae 2alS o3l Yo

ol azils 15l olay Ol 03190 53 5 ol oluy

CVCC.CVC.CVCC glxd colv sosld s -0
g};%c))‘gﬁcﬁw):xﬁj.})bﬂJAL&SJK&)‘}&W&@J‘))G}U?L@,'JLLA@J\JJS&};.?;A}‘
o L;LAL;;A;&M\.AO@L?-M)J laaSTl g S e .sjfﬁsjfcs;_fu)sw S g g 2 c&lﬁfﬂw Ol

ol ou\.‘i&x‘)juo}'b
b4y wyyp N-T1-0
J).,\?)J@\:J.MTCMJAJ.AJ\?J'ZJ6&6‘3}‘&,&@1}\}@};}L«JT&.@M.}}L&SUQ\}C‘:‘J&&JJM

[ HIN aJ)jT (Ya)



WAV bt 3 5lg VA (o 5 05l sl o5lact s Sl cdlgiool oSl ¢ owlidOl) sla o s, YA

CVCC.CVC.CVCC vl 58 basly Jlgl 3 -V Jguo

At OIS > o 5l a e 0 a i U | £
(V1) Jsf ¥ \ \ . . \ Ao yd
(V2) p9o o . . ' . \ S99
(V3) pgw ¥ \ . . . \
1819 Eaacme VY Y \ . . v
4513 & 995 Ao ss7/8% | NN | o | : YRR ARE

:gw\%y(f_\@@;,ybﬁw&u(,yw}\‘;wma\i&w,;&\,@s,

CVCC.CVC.CVCC Cuilw bxd 4w dtud oS> sliwgw T+ Joue

BLp™ bt dren ol o5las
a,i=0 a>e>o>u>a>i Js!
e,0a,i=0 a>u>e>o0>a=>i £33
0,a,i=0 a>e>u>o>a>i =

BB Gb Sl oy £33 5 Uil slonn A ool 4w a3 [ o3l STy 31 eslizal 4 bl a5 OLLs S5
Bsheoks by I Jeol il e ol 53 edaTiwsyy

CVCC.CVC.CVCC gl ool 33 bOlgdod Jlgi qwyy F-1-0

dhgs 50 bulged Jlgi V-Y-1-0

Slel 03,37 s a5 Gl 3505 5o Sl e Al ‘s 9 Jsl gleea ;3 CVCC.CVC.CVCC loea Csl )
Jod= 55 s 93 ¢l Joo> El A e I Gl ple) Sl e 5 el Sy g1l gle,
iLleaT (FY 57Y)

CVCC.CVC.CVCC gl el Jol (Sl 4bgs o Jlgmad g5 glwy dlasl -1 Jgu

by s O Y 1 T . A T R O O SO N (%
55\‘5 ;‘M v . v \ . v a . . . . . . . .
Cjw & . N
cvcce.cve.cvee @L‘xﬁ oSl P Sk Z\.’Z;s_&); gg,',m é‘,j @L.a) Sael —FY JS"\’
by ue Y I N [ K O e O T I A A 2 LY
o5l g sy . . . Y . \ Y . . . \ . . . .

Sloa Lo 53 5558 o0 0dsd oy I Jol b ol Blbail ¢ gluy Ol J2alS 5550 7L Jgl gloen 45 5 )5

Alos ST ules 1y ol Jool ks 50 ) 2 4 55 e s



va 38065 53 CVCC (5T slma b oloenaw (ool 53 loes S ysloes 056 5 ooy g Jool )

Cvcc.cvce.cvee @bﬂh oSl Ho bxy O y9bre gs;@ Iy Y-Y-1-0
by el )05 sy Glpeen M5 psm 5 pss Slmn S0 5 pd 5 sl Glr S0 3 (gles Sl ) s
:v\J‘Ov\.ﬂT ;..::‘;44 (Y‘f 3\"\"‘) J_}J.}- BE ¢fj°

CVCC.CVC.CVCC (g bomd b £33 3 J9f (Slxd 50 38 Slgdead JNg5 glw)y dlael 1T Jauer

sl 2 A R A R e I TR T A A I O - A A I
°5‘j Sl . . . . . . . Y 3 Y . N . N N
Cacas ' Y ¥
CVCC.CVC.CVCC (glxd Sl pow § 90 (Slxd § 0 38 Jlgsmed JIg5 ol dlasl -TE  Jauo
sl 2 A R A R e I TR T A A I O - A A I
°5‘j :‘.\33 . \ Y \ \ . \ . . . . 3 . 3 .
Eac 4 . N

335,00 S o s 5 093 Sl 50 53 e Dyglams 056 Culey 4 Jilad o(FF 5 YF) g 55 slaesls alie |
3550 5 A5l ol Ol Ral3dl 2550 F oo 5 sl sles e 53 (M) Jsir Gb o575, sbas ¢l Uyl gloma
@L»)Q\J‘,:auulf_s)‘,.a7ﬁ)>r}.ﬂjpad\qajf).s.u;@ol.&}\‘\“ o= a7 5 bolea Ll e yls ol ol
2133y Jse Ol peen 53 o

CVCC.CVCC.CV  gbxd il (osld Jubos .Y-0

Sl S eslinal & gyl 0L das o 0L llas ) i Ty CVEC.OVEC.OV s il b (slo3ls gt
S0 Lo S e slaojly Cotlu s K

CVCC.CVCC.CVC  glbxd wibo (lodls Jubos A-0

copl 3gms bseSs 5 i S 5 ooy oy 1 iy S e ol 6Kin 5 55 )3 B olbea Sl Lol 55 g
350 )b 0L i) $Kia 53 53 5 Ws g Lad e Cotle ol b oS s 6L 6 s, 0L 1SS 0315 0 sl
S Erb S i) (oS S Gl 6K 58 0l UL 1 5 3 5 coalind

Lasly wyp.N-A-0

ol w53 T g5 Olen 5 68 2 STl 51 S pn Slslp cotd S5 6315V 55 STy g ol sl |
el s 4 laloes diua

CVCC.CVCC.CVC clw 58 asTly gl 9 -0 Joue

r ol o5l a e 0 a i u Aoy
Vy) Jsl 3 | | Y | \ g oo
(Vo) £9° Y . i \ . . Sl B
(V3) p s . . ¥ ¥ . .
Sls1 3§ sores v | A 2 | \
PN S TRWEE VAL ZA 7S VA 70 R VA V VIR W A N7V VA 902 0 VA 17 0 VA T




WAV bt 3 5lg VA (o 5 05l sl o5lact s Sl cdlgiool oSl ¢ owlidOl) sla o s, A+

CVCC.CVCC.CVC ibw yd bolgson JNgi .\-A-0

digs 50 bulegsod Jlgi .\ -1-A-0
e Al £33 s 53 3 (CoC3) Jlgman i Iyl sloes 43 CVCC3.CVC5C6.CVC  oloes il s

A el dliel e 5 o d g a0 ean C}; fsl ¢ gl slael 05497 Cwd 4 (gl .3 yl5 5 4> 5 (C5Cp)

W jeia g
CVCC.CVCC.CVC glxdy ool Jol (Slmd Wligs 1o Jladmon Jlgi ol dloel ¥ fou
by sue V| -F£|-0|-F]-¥Y|-Y]|- . \ Y Y ¥ 0 4 \s
o5l slde S I S T W S A R A A S T
€ \% . .
CVCC.CVCC.CVC glbxd co-lw p9d (Slxd Ahgs 1o Jlgsod Jgi ol Slusl -TY Jouo>
el e V| -F|-0|-F]-FY|-Y]|- . \ Y Y ¥ 0 7 \s
o5l slas S T A S A T S A A (N T AT EPR R
S 4 ' |

J)jﬁ\/,&)bd)‘éb@l&f)b(r?)d)byC_,.w‘,;)Q)ﬁ@g@ﬁ,&é‘jo.\ﬁ‘\-wam&b)g‘ﬁ
L(Y’V)d)vb-‘bbjbw@\oMQb)%K&Lﬂ)y‘cé)L&Mbﬁ@a.&ib&hﬂ)gﬂﬂﬁ\;

..5)‘.\ S99 J‘fﬂu\jw)bw&b) Q‘j;.d &‘f‘ o}‘)\jﬂ\;aj\)?%)) le:;m :\.3‘95-)3333@ odalin

CVCC.CVCC.CVC oalw 50 bxdy Oy9bxme 096 (g Y-1-A-0
e 5033 s 93 o 5 5«(C3.C4) £33 Jsl gles 95 0 5,0 53 CVCC3.C4VCCE.CoVE loea 5L s
T Sz by e bl sliel ( JIg o sl s ¢S5 Om 51 o «(Ce.C7)

CVCC.CVCC.CVC glxd ol £90 9 Jol (Sloxd § 0 38 Jlgsed g5 oluy Slasl -TA Jou>

el dde V|-#|-6]-F|-Y]-Y| . \ Y Y ¥ o # \s
a;b Sldes . , . . , | \ Y Y 3 . . . . S
€ Y Y v
CVCC.CVCC.CVC gl Clw paw 9 P90 (Sbxd § 0 50 Jlaswed Jlei olwy dluasl T4 Jous
el dde V|-#|-6]-F|-Y]-Y| . \ Y Y ¥ o # \s
55\‘5 ;‘M . 0 . \ 0 \ “ Y \ 0 . . . . .
C)-n-?u ¥ Y \

-’)j-“’}6—1‘*‘)O‘ﬁgﬁ'{‘j"-’)}ﬁv‘&u)d‘ﬂﬁg-’)f* ‘C}"}d}‘tﬁ".’-a).f)"&b)o‘}:‘w)j)"
23 by Ol (o) 2 03 (momed 3, 55 (0 b 4 e s D sle 056 i s 0 0L il (ole) Ol e
Qﬁjjf‘ﬁ &L«u) Q‘_).:A J‘)‘}A*)&L«u) Q\J:.o Jﬁi\je‘ JJ"A\ ‘&Lﬂ) Q‘J:.a uf..h\.f))}efc(yjrjb 6@)ﬁ

.C«w‘av\.&QL&)M(}#}(A)JL;WJJAJAL?&QJJ@Q}JGcdq::ﬁjafb)‘b



AN 38065 53 CVCC (5T slma b oloenaw (ool 53 loes S ysloes 056 5 ooy g Jool )

CVCC.CVCC.CVCC glxd colw (svodls oo A-0
U’L‘ S |.\.;;« f.ﬂ\:- J&)ﬁ L PB4 3)‘}& w &.&jﬁ 92 )2 CvcCc.cvcce.cvee k.Siw g:,:-l.w L» LS‘°5‘) G;.a

AS o ph s gleaan CS e slae il C,:'-L»):dﬂiwkglqwj\ o3kl 31 gw b 0L s oo Ol Cllas

S5 aomi
o (Cvee.ev(C)(0)-cv(C)(C) waln b glmnan laclls 53 aSKul » (soe a3 Jsl S & Gl o
Las o O gloms Salsle pl gy 51 ool gl el 0ds Suley oluy JIg ool Olpoe 4 b ()b
Jsl slows fad ol 3 b il (62t bl /U 51 5 Q/ oasS i 4 Cs 0] 5 /€1 5 1A o6 S laaSTT
b o (6 i Mol 5y sy s Sojle a3 )ls S gl 03l ST 55 0l ST (GaaSTTy w53 Ligd sl
Jsl Sloen 53 5,0 S0l fean 155 ¢ sazma 51 Al [adeie 55 A3y 090 e 4 ey 5 ils wdl Bl glasSTl
Sr?S S50 Olsman 53 G (gl Oljn 2550 B0 )3 ilen gy axrlsn (olo) Oljen FalS b s)50 AP L oo
b Oljen (2l 1L 5 A 0> pg3 5 ol (sloms §pe 53 s Soyglome 056 AT 3550 WY 5 S5 60l 03 S5
ar g Al 5yl sy oy 9 p 3 a0 55 Slan g gloea glalsle 13,50 F y5 diles g axlse
foemme 53 4 5o sba S oo 4l OT a8 5 bes Spslems 056 Cule) 4 bled oo 5 93 Sloms S0 5 S
AL g oluy wlie 2als 5,50 OV j5 (il Hle ol s o3 39 Slea e by e o T s b I
Sogle 05 g3 9 ol sl S0 53 I pl 0Bl S pl iy sley Ol 3550 A 5 ol Ol SR1531 5,50
ahpa bgge gl sMel cw)p 53 58 o Suley o paw 5 s Slmd S0 53 9 3580 LRE Sl s
Vod Gl b= sldel C sa (Yo F) 1S 8 ol elie 4 4o 55 b okeT Cows 4 sldel cJgl (lonn Sl guon
wr ol g2 disls Ol 1y gl shel w35 cp e 0008 YF G103 L =F 5 0,5m FF Sl5l5 L =Y o) 5
el Sl & ) 5 e s e O 1y gles 15 Gl p e Tl il S5 Y 4 ol sus
e 5 P32 Sln 4 Ol e 035531 L b jasein (ol CVCC 5T glown LT oS tiedry 45 candllas 340
Cole 9 Logledls = ceils YPQ Cac Bl 6‘5%;4{ (bl o alS Suda el Cjéj NPy
oloen Clu b o3ty 93 Lo g Lt Iy Cpre 5 (5 et i) <Kia 3 53 43 CVCC.CVCC.CVCC 4 CVCC.CVCC.CV

.44 odalie CVCC.CVCC.CVC

dobisbs”

5 nScabs 3 Sy 93 B s oyl 05 3 SLL Calo sbhad s LLTZls (0F4) e cstas|
Ol o8l ¢ Sl e 5 sl 8aSTails L B 0L 03,8 1S5 el OLL L (STo5l (sladpeias b Sl

e leB O Yoo 40 gomen S 5 OS¢ ol 5 i )6 7 0 25> Sz Dy Lo VYVY) L ydaen ¢ L
APV o olan &K b 5Ll 101 g5 cppm Sl

(Al 25 3 e 100 (pad Sl rs) lales LT Sl g LalsT oyl OLJ ol T.(YYYA) it co po

(A 55 S 0 10188 (i Ol e 0L b33 TOYAS) Bl oy



WAV bt 3 5lg VA (o 5 05l sl o5lact s Sl cdlgiool oSl ¢ owlidOl) sla o s, AY

WET 55100 5 ain Ol g6 O ol TOVYAY) dasea e ¢ ol

SldS Tl (R0) [yl ey 5 51,85 ¢ e kool 646153 ¢ (63LT b tadle ol 5 5ualS il o5 5
N V=AY asmis ) oylad Vo) 95 ¢ b clasla «(COV.CVC(C) sloen cslu b )b

5 O gy Ao B 0L GBS 53 b DEL) (VAN pligs 0Ll 5 adle ol 5ualS 5kl s 5 5 7
NEF-VWY e V'MJ"L o yleds ¢ g ylo

Lyl (i )5 AsBOLL L ) OLS S e 5 ke (slae3ls (oyTrls (o) 2 FAY) aablo (S gl (03,580
Sl pshe 8aSCENs ¢ pike S 5 oSl SKen B0

3y SIS 10N o g B O ol — Ll Ko 5 (\WAF) Aidigo (S o

oS el SIS 101 g5 e oy 6 Kot 5 (VAR damo ¢ e

Alamolhoda, S. M. (2000). Phonostatistics and phonotactics of the syllable in modern
persian, Indiana University, United States. Finish Oriental Society.

Gouskova, M. (2004). “Relational hierarchies in Optimality Theory: the case of syllable
contact”. Phonology 21(2), 201-250.

Hooper, J. B. (1976). An Introduction to Natural Generative Phonology. New York:
Academic Press.

Jazayery, M. A., & Herbert H. Paper. (1961). A Reference Grammar of Modern Persian.
University of Michigan, United States Office of Education.

KZ Kambuziya, A., & Zolfaghari Serish, M. (2006). “Sonority hierarchy principle in CVCC
syllable of Persian™. The International Journal of Humanities 13(1), 107-122.

Kenstowicz, M. J. (1994). Phonology in Generative Grammar. Oxford: Blackwell.

Morelli, F. (2003). “The Relative Harmony of/s+ Stop/Onsets Obstruent Cluslers and the
Sonority Sequencing”. In Féry, C (Ed.), The syllable in optimality theory, 356-371.
Cambridge:Cambridge University Press,

Murray, R. W., & Vennemann, T. (1983). “ “Sound change and syllable structure in Germanic
phonology” Language, 59 (3), 514-528.

Parker, S. G. (2002). Quantifying the sonority hierarchy. Doctoral dissertation, University of
Massachusetts at Amherst.

Scott, C. T. (1964). “Syllable structure in Teheran Persian”. Anthropological Linguistics, 6
(1), 27- 30.

Selkirk, E. O. (1984). “On the major class features and syllable theory” .In Aronof T. M. &
Oehrle, R (eds.) Language sound structure. Cambridge, Mass.: MIT Press, 107-136.

Vennemann, T. (1988). Preference laws for syllable structure: With special reference to

German, Germanic, Italian, and Latin. Berlin: Mouton de Gruyter.’



Journal of Researches in Linguistics
18(1), 61-82
Received: 19.05.2017  Accepted: 21.05.2018

A Study of Sonority Sequencing Principle (SSP) and Syllable Contact Law (SCL) in Three
Syllable Words with Initial CVCC in Persian

Alieh Kord Zafaranlou Kambuzia*
Associate Professor, Department of Linguistics, Faculty of Humanities, Tarbiat Modares University, Tehran,
Iran
Rouhollah Yaghoubi
Ph.D. Students, Department of Linguistics, Faculty of Humanities, Tarbiat Modares University, Tehran, lran
Ali Malmir
Ph.D. Students, Department of Linguistics, Faculty of Humanities, Tarbiat Modares University, Tehran, Iran
“Corresponding author, e-mail:akord@modares.ac.ir

Abstract

This paper aims to study Sonority Sequencing Principle (SSP) and Syllable Contact Law (SCL) in three-syllable words
in Persian. For this purpose, Mahshid Moshiri’s Persian dictionary, along with the two-volume set of Moein Persian
Dictionary were applied. After analyzing about one-hundred thousand words, only 269 three-syllable words with an
initial syllable CVCC were found. Then, vowels and consonants sequences were obtained, and SSP and SCL were
investigated by using Guskova Sonority Scale. The results of (c)vce.cv(c)(c).cv(c)(c) show that short vowels of a e o are
more inclined to appear at the nucleus of the first syllable than the long vowels of i, and u. Also, among short vowels,
‘a’ has the priority. In other words, more sonorant vowels possess higher frequency. In addition, there is a fall in
sonority in the first syllable of consonant clusters with a frequency of 212 (78% of the data), that shows the observance
of SSP in intra-syllables sequence. It is also concluded that SCL in the first and second syllable boundaries is violated,
so that there is a rise in sonority in 133 words.
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