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f.fil+ ujuL{r; U? t lGLl: :^ lL-tit Ll ;<llrrl;JYIJ:YlcLLL']l;-"-;

Jr'i:-rL;A- c^-i I--^:: Julr,r.dl lrr rr1l Fl,-l.ti. 6t.6il 13t$l
,&.ll-r^. I

,LJ;+l ,L;Jfl) dr-ie.!.Jl;c ri+-.n &l,Jl 6-s.r-Yli$llJX riJ

LLJI;.ll lilli, ij)U.il ,}lJlJU.-.ain i-ts {i-,rL d-r^ (<-rr'r d-rl-l

L-Jj 6l -k cji iru ,.i-rp 'lu U;;) ii.-J"ll I L-.:l,!I el.rLYl "N-; c,'rr.l ,':J I

dn L-Jil lJ J.1"5,-SJl :.r,..3,.1 J*.lt: C>i C3 '(lvlol.y ll'ti;+ -{+,;
diu L, ( t^)flJ d.;'U- it*,t t ..1U .5l -JUl d L;+Ll f-r qla {! I J...,J-+
i.L;-r ' rrt,**all ; .'Jl ;t{j;;aJlr4 1i:- <itt o"'-..r) 'JIr 

:rlrrJ'^a

Jl iiJi.J I (j$l J-t ll ijli(,,.-;.1, 'r.r'J I l.u g"&r: r.:l ;pi,JLll ':,:t

:JLijGL; r.!ir..i.r.:i u. tj.ll Jr,+ ,.J;J.5&+L"or-:t ,;!rllrc Lbj| '

L;f I Jr-i :JU scrJi L. Jl JLJ I L^i :JG . q6{{-.. JLii sclil .,1:< ll J.l gl .r

"* ,ptr Jl &:i f: '.{+ d #, / r:j- ;l -'AiJ o+-. J'.. Jil-i ./b i-Llb
LjLfrdl J:. dJ.: i G..."! 116 l il slri. "l L dllJ,i 6. L.J;J l-ir J,Lil :JGi JUI

& C;rr, -tXJ I & t ; +<* luj.lu-L.tl 3, lJ.iil b ils LJ b' l-'iill c,tid I

d iiJ,-y u-.- l J. L-jJ I l:iir, -it^{Jr 3,.1 :Jri: lrr J,.r .(t l)" 'j L.r.; J."J l,iJ I

..r,r ;'filU 5, ( "' )..1';f, 6,1 I aat":*, 6ll I JJ I J:.<l I &"iJ l,; 13'1"J,1



JIJl}tl.Fl .r!L<, t3 rurllj;t< .. tt3itj;ll ,,r-)r.*ylrL-::!l'Ji -Jl ,j" ,-- -.-'("t;
. YYo- \1Ao o6 ,/..r*Jl3 i.LU1 ,,1"1'Jl .rt! t

dJjJf ;j,Jt rl-:Yl..)l-91.jlJl . ::rliliiJl 'l:r<:J i-J? l:l-'l*lr. i..,Jj lrrljl r u:(cY)
. \ 1A \ :JrEI . i-r-Y,

. 

^4J- 
\e J,iJlJ ilLLll iizrll-1l.r /os "L>t-Jl6:, r;rjl ::-, rll (:r)

J.l CL (d- dl u;J) d- Jl o.1 Jt- .r3tillJli q-)t*91-5-111 t{-J. ujll ;J.Gll

JE d-lril (rL {nL€lJl GJ.JI & rsj J"^t I JE -i',.; JLt4 ;5 dtl( + ;Fl
.U-lJl Jl-.:*;. dLca..9 dLijl & L-j+l CIt. Ji:ilJI JL,J I

..Lij f-J-r--'. (Jj +LLJl r3ri- ajl-,. u! !,-r-Yt 6Jr. i:yl Jsill jxl dr

J+ L....r+.r- frr-.r. ,.fi-u Jl tdijJ ilitiJ -.t "r- 
l{.-l+- rl^ cr.:,- .rii

Ll . r.,,,-. lu.u.,'i .(o\),.-r.t f ,-r1}r+;L.r 6L U3i<- frj.r.- "Y 
, i.l'+:J I ,-^i I

,.!",.lI ; 1-rr.t.6 ,ri J L"."U u-)l*11 6.rL-rY I JSiJ I tL+ .';..S '*i-:r rl,ri-r
Ll.r <J -**J,;l -'r+ L.r:. .1-ildlJLtl !,j u.lt-! I ,5r{ . ^:;! l ,S.ill: ^.r-r-j

c;t-lilil:*oJ-,Jl 1,'L-,oq J l-r!L dJl J-- -t.l*Jl 3!.'.:^ nLl.r iIJi
d Jrq ir,l {-j.. JLJ I .-,-L-,,_rl: dll ,.:*i-: J.i Cr,{L. ';Fi + qr,l"t ,].t

."Jtl:tl Jr, tlL 4.r" Jq 6!L dtinl gtiii i.Li:

ar. -;l-Jl f:.rij ; iI,J | ,r, -lr: 'q l ,-!-1 1 ,e'rl,;- lJSill -ug:-,ir
yL q,.l Jtti"..rr.: i:,i:. i-ptnl Jr-,-l Jl Jl- u*iJ i'" qJUl €,t:ur-tl f::i: Dr:

-r-l 9?-; i.,. eli C"-:U,.,iJL CEjYl ,/" 4;!i.tl .:.il--Jl'rr'l' L:::51 L;*.r

iJt"4;.JJ$j,'S:b, (o\)r^.rJ. tLL,l (<:.4.U1.r..') ylU r.*t;t + q;i,

6l!l :.1L J-J,;JLJL YlelJ.r,,Y,:llj;!,6lrJl -. >t1 -t 
"iUrt:; 

a-Li.,;J) |

.iiii,F.l+ jlil fj,lau Vt e-l fl*a-l.r.rLJl cllr 11 r>t!l -,.;ri ;J1.. :.':
,r..j.r-,:*Jl;S1y, ql d rLrJ"JDl-;JL-," c!1" 1;9j"1.1.-i dlj -er-

. (" r ).i t*y t ,.t" ;, Ll t "lr, LJiriJ J L-Y I ,bY lr*a; elli ;U , lj,* i.lji"l clrL

JrrlJr i..J-J;. ij;::j lls:jl li,l j L+l (c <.ll;r) . i .,.r:-,,l,ui.,



6lJ,.) Cilj-Jl iFi.|-..j;l (u+Jle b:) c,-G.r,^ ^t= j. tlo-., q-, rr.lt

r.;lrrl J{FiJ ,riJYl ;JL- ul" J:.rljf , ji-ij Cln . t!L {^i u+l} (i.-till
,+F,.-a s,l.i i-l; u;lrl i}r td.l,ur l{-r*r,J.till (-;,:..1 iLJ I rr:^r- r:Jl
L,i; Jr.U a$f rilr. l. tJrJ .r1 J1,,.:1--;J1 f+- ii-Fy iJJ.ia FtJt Jt.J,il

. t{r l!,* b il+ IJ , Cr-l-y # ijl,.ir e1cJ 1.2.t I ;c ,r-_-.j L* . rr

:g,rlgJl

'r:F"iiJnl-\
. ii.-rJ I ip;I ...:.rL!t -Y

Li:lliL-- r#l ;.iyl6tnrl ;rL-./.;iL i,s!.!Jtc,L;r,. rit ;-).r,. -ti I . ..r -r
.i*JLJI i:JlAr":.JlJaJ* \ . ,1 ,L,r.Jt r i*i:J l3

ULJ|ULilJ ulJ,ll {,11 rJL-llJli ^.rr {L,j9l oG>l.l, F+.iJl;t;il.u -f
. \ 1V'1 in-LLtJl i.:<ll /J-,Jl .u-..,J

i1,". rl. r-rL r': u*L,lf UtFC r{r-, -.bJ-rjtjiL,., Sr+,JJ.r*t .r -o

, \ 1AY .rl-ri, (\1) Jdl Jl-,Jl c.uF.,.r Uli.lJ u,.!l q-..IlliJL. .:L.!:

l-----------.,r1..,rY t'u ^,tl'---5- r j--i ldb Cj bJl' "^lJl,----f 
..r -1

. f f vf ;rrUt

\l/&rl f---nl.fr--Yl ,--i 6.rl .::!l -.ri-It,r.t:. 
-i,-:..r 

-V

. \ 1AV._,,J<tl

.-- 
,. /rSiJ I -)l: ,LL .rl.r'is,,e.rl, . JL,.:!l1 ,t -yt tLL:,.:Llilt _rq..r-A

L.---yJljJ-:Yl:l:< - (L.Jrl . i;y I a1*yl i- A:, 16 >-Jl r*Jl-r.,. -1

\t

\1V\;ra6ll



. \ro I . \ ]-;Jrtill u+ul ,f ^ . i(./1,.r:Lqrll r.ll1.r.. j,.,t -\ .

. \t r-J! I Jrii t,j -J!, Lt{i,6-xJl r..l A.,Jl .Jl{ .r -\ \

te .grJtill e{,J.-;l -\v

,-ljllol ^+irr"-Llt Jl . ::rb(,..y*ylJl. '::91, t,r.Jtll <1ll.r-.r-..-...r-\r

\ 111 a..)L-Yl ..rr^ tlle.+ eJlljl

;..gLill/.r,1nl r(ill Jl.r ity-rl rrj LJI . i:rl'6Jl 
:.r lr.-[r*Jl ,l- ,r.L..r -\ t

,-.iXlJ A"c'lt L ll s+Jl ;!:J I ;l.r r,r->L-y I Jl .::rl).l'i"'-illl.-,r.o-..o..r-\o

. \ 1Ao o6 /6,_;Jlj

.re -,'r,:i /-,*l;JLi4r.Lrr ijy'tJtr (iirJterj,,FJt . lr.rrt -\1
.=.< ll rpl-tl ,rr ,t-.rY 13,g,all L..$;3 L.rl . - r:tl iJ(-Lllr pG +11l.r- . r -\ V

. \ 1At'* /l.,-JJ:(-rl /.-dl s,-l.JI

. \ 1VY (i.:,.lGlloL.rL;il i,t.-,,jrll jJLll,6JSi;L,.-,..J -\A

; l.r /,r-:rl*t I S-iJl ; L---iLJl,lL:yLcte-----.:ll"6J------iJl-ril -\\
' \1A\ at :'11

,16 rslrr,! I C_ri r 6 tii. 4 <Illr,c J*J I r,.l -Y .

.'u^lll rl.rni..:,*[,.1] ::t urldJbPLYl;rr,JLJle,J..,]l,si-J,l -r.*,.r-Y\
.\1A.Ar_.Jr

.fC ulJttJ^ u,r I -yy

. \ lAv ;.yrEll tPl-J I ,i i,-J lr i*; 4l -Yf

,16 C..iJ,ltt ."l ,fill uil -Yt

. rJlj.Y I r .r.,,r e,l -Y o



,rclFl,. i..ul J,l -Y1

.jJl .;t<jJU !GJ b il< ...rb ll L: ll .!r-y*rl Jl. ::y 1,,)ia .jlls,. ]* ..r -YV

. \1Ao o.r- /3*:.:JLi"!U c,.rJl;LJIrl.r /,!11

JG:yI"#-, | ,r g.rL;iY I :' -r:ll .,1:'.< -u i,-nl-.1-ln-i-3. ;r.r l}l , i..uj -\A
. \ 1A\ ;rrlill ,i-:J.-r l r,b:tlr JJI



Y..Y /pl*ll r-rJl e-gl.l I g3,e\Il + u+,

llSJU*Jrlr J l.rJl \t ,fLl Lth,jl 
I ,if, ;-"t*"

€trJtLWt C

.J,=il4,l - I

LIL:llrsjtul gr r^;rl ;,l:Jl ,{-tr*,J" 'r.;ll L,l tJls^lll lrr i'{:
,--,-:--JL ' ir 'J LJi .r- L:ll Ll L:ll LJ l 'r i-!'- 6r-l iJL'-' Jl u'GJ I

ol;Jl q-; dl.1J ,u-lrjl lLLilr o-r t+il;jrL u Jlrll ; ( Privatization )

dls ;Jl c,lLl : 1r I .-,-r i*'l+j- rl C il'l.lj I slx J I ;r'"J I' l-D ii"Lsl I Eib-rl L

..-:rl l.r-r 6J,-i $r.r+Jt Jl LdlJl dlL l -Ji: Jl kl:t-; 
"r-'-.',; 

Lry.F:

.f lrrJ l 6Unl ,i of-J t ria i,-J ,J.. ir':ri

;i -;dl -f

o.rl . :;Jl C)L-rl!lillgri--+-oY;F,;c,t :rtJl 'f-i' t+.!liiL''Il 't i:

€-ts $J.'L-+l 9.1!ij I oL-.jiJ | (Jt, oKl rl. -'t:yl 6&- slc ,JK+'! ' i:<:lL

oLl..!l ,..1.- 153'- U q-L-l !L*i oY3,-:Jl el-l1 l-'''- i'.."liJ I c'lcLl*il I

la-!..|J ,dLJl JUil ,.1.. .r.r,J I c,!.rL-:il C L-Jj-i l l+":'r I i<- l ':lli-r 'c'{J':l lJ

g'.i.l;Jl;.*t:;'r'l.l ul< " lli).+ylil3Jl i':^54 6l,:' t-ej !+r:lLr-yI

r:J*,-",r-** r.rl 
<. l l i*::'-'-' JL+ I'r iJ'i",.I ^'t.' b Lrt' :;J I i*i:l I ::Aj'

. i-*L-y I i<)l{i-! I 6.t,t r^r. ,:.i.l:, .,.i l.r:Jl ;l I

;, j I <: 
{ 

I I s)Lr,:J 13 L-r l -::1 I o t=:l-)lJ iJ U I i-!, I e-. -r' s-;,. I q-L ;3

5.A..d '.45-d ;dit .5

i-l.Jl;.Ul!ts
1.tiJlr,r 5r!r 5.r,-! .5



J- $l-.J-J b c,Lr..r l 6 jr {.:r=: Jllj L;t +jjr-l L._, 

-.-._rJl 
!.t_uj I c,L, r-: r,

;r.LJl eJr-Jl c,LqJL c,!++t_.r- LJJlclLl Lirt di ,L - ,4rs J[.
.rl oL*l"E iJ oFtt":tt",;r";l;n,, i. -r: ^ ji. Lr,l I iiLil I c,sL*,rJt
.: L*-3J I sl -r.lr,-:,r 

,, U3 6*tJ, ,r_{r5JlJidL t_Flu,gf>U LJ L::tl
.r,.rJli-l(J l.-Llc,l3l5:--3SJlr.*-illi-r!tr:lt.;,t - hrllgllJSJLULi,-J<J,

, ( \)al.p].l Lt .ll c,r,.rrt t r.:Lr,. .rl . ;j, +J! b +tnyl c,t} r Li ir.
Cr..-r, e.LjJJr,j;+^ ^,J:SyL i*".:Jt JJL]t;,t,;;tS rii.JLty, tu sj
L$" \ 1AV tL dl- d.+ltr C el.-i gljl .otJ,Jt ;,rKrdt . i,<:rb6Jl. .:;rl

6Jl . ^i:ylCy-.-rJ iL"-'ol"_\r,i]l <J-i-';r*-,1lr- 
"3lijlr*.rrl ,:...11 .r$

L; Uj _,-L:ll;:Lt3r5ut gunl ; LJSJ|JTJ;.i b^. rjJ,n L ttr.r.rr1"y1,

l l.Lil l3l , L3S-.11 i.r, t:l, i-.4ljJ I i-rJ b !+ tny I c,t .u_: .r t U Jj l.r,l I ;-,,1.r 13 i,(].
;-LlI 4 

I L: t1 ;_r1"L iSL JI I r r.r--u rr-.:r|,rE, l+t (J-t JJL (rut) rStJi^iyI
o.ra-.;...K1 .ris,.r-Lll 3l-till Lr.-..:'r i*11 ..-l !L;ltl l*,.9{.,rl.,;jiSol olS..:.X

;.\11. tL".,i ii." Anl sL L;rFillf ll;.lt ,1. ^r1. iru; rr:,-^ti._L*JI
(iiL"-,Jly'l ; urlJjJlelL:r,c,-qJt ._!.. j+J {JLJ, i..rytJ.+: tir
a.-t-yl' L* -..:ll.lJ il-.:J L iii;:tlJG'y t3.;a_,..: I I i..-.r-J ls 93[:ytcr^r,r. ..,

. J tr,J | ; + tjJ I i.-rit b L rJl I L L;rt {;. _ a+Ll, J, l{n

''rlll ..:i l.ri -l-
:;rl Uj'^r il.rai .-:ln

$l.r-el t*.r-,r-Lill6lL:ll L,.r....';i*l:...1 6.|;X I ,- ill rr&,_.;lt,tl} _t

e*J,J;itiJl Jt.t"f t3;iJt t.r,l si i.,,:l,t +LyLerutL r{:JlL.i c,,Jrr4r

.kJ
Gil!l <- lJJl C u-Ltl 4 Ltill t:..-:: i-t.." {)r;r,L--r A-lrjJ, g.)Jlt ,r..r-: -y

.i*l:...r1 oV Gu.Eill JLlY I 1; ;
i.ilJ,Jl tljJl i 4*qJl oir +ii: €{.Us-l,oLiltJ;KliltuL. iJJl _f

. cll.ll t -: i*[. c,l*-.r+ g.Fl.r



i'rrllii';rj -l
:i;11 oJ.it . .-:t I .1L LLY I il3l^ -l .r.r-n l- ltl <1;3a ..1i

l.rJ.!,r Lril...l c-ta sii-il_ylt icljjl ;o-ul LLtilI \.r:1 i-l,...Ji J-l -\
!U-3Jlc,t ''3tl

"." r-3'(JltLLill glX (Privatization) upLllllL:r1 LJ .L: rr J-)6ill J.. -Y

siJ l.e;l I r-u.r

l{+tnr Jl LJill J+iJi Jl u-c ljJ I clnylJl+- j.rrl L(Lill r-j rt1 Ji Jh -r
sL<..Fi Jl iL".r J.. i h::

,rJ" o.r.:;li;l!l iclj.ll .ri c,-el:l ,!luFLll clL:ll Lr.:.11 i{Lu i,i Jl-t
!::.lLi ;.r conlll lii s13.:uJ*l

:.r=UAJ I €l L i ll L.r::' :': ;idl.,"'l .rA, I rltr.U I - 0

;;-a lzJl ,il-," j<J I iiin t-o

,QJl ^ .ir; jSt3l (lo \) ot ,< ^tt.'lr:-': Fll ,LLJI gt .....,it.| ;i-;: ei.r.

ou J)Li:-*l .-. 3.,, JL*i i-Li"ll JuiYl +& s-i ,sJL"ll c..J I ri*ii Jl i ,. -u

l{:.rl:..1 lL*iJ,6rt . ::y l*rJl ;J,r.,- r.rL-; .j.4. cUiJ,;r-iL- Jtti! |

fL,- 'Ji 
i-.i1n" J+: LJI . ::b L-!*: *.Ll:l ,c,!ti i.r-1.i-,.iJ c,Lj(-J I

. i l: : - .,-iJl -li ...Yl; lr*5 ti,. Lt Jlc,t*3J1t|i;;1*t+b,U!-tl
13.'l( -::- iLt ll c,|..-..,31.1;l ; pJL.j.;_,-tlll JtLiyl .r-r !.rL-:iY oLlL:ll

dr-r u. J..:(.l I sr l:jr* JtS (,-lUl Lr. Ll gl yl ,g*!JL *j.t"+Y I tsil-ul ;
ijjul.l)tiip lt ^.r.1 J.;.:.,LJS-]I 

"1-,- 
t-.U5..-;r+:s -l r...y,JLLj1l

.-f, aE lr-; 
"+.r-. 

,,r:l I +Ull rLLirl i*!L F C;JI lrl -";- I JiJ,LUJI

c*fr.: ;.!.r.. LJI . :: I ."^ E JLLiy I .r^ +.- €{+b e,j_- c,tj.iLJ I $- !l.u ,r-,r
.-:.:ill .:,y.!-. Ll irJb.LUl UjUII ',--. J.g!l ort ^:;113-llJ.r.-'J- j

a*i,r-[Jl ,LrYlc,-L.rL;il /i.l.5;inl .r3*,J1,-K'ij LlJl c'l .,,, 3l l€':ts qr

6Jl . ::l C)L- l e-lj',1 u-, jeS r-LJlc,L*ill C)t-, rLf,-:yl <- Jl cr-iLX I



.ru,1t Il 6lLill c,L*3.6!.,-.Y iitl- +Ll i...trllJLtiYl.:".rii*l -t;.J.Lj
, (Y),r-ut t L tLil' l'r' l't: .-uL- I 3o LI'r-i'I Lr;x 13.JLt I el' i I

;,p\ll glbill Lr,-'):,:': illc p t^i-z Y'o

G. (Privrtization) Lj.,Kjy, i^KJl i,.-. ! i--irJl Lll I uj J;UIi ;.l. c-.r-i.l 'riJ

.r-s )tJ 1j4ill l.u iil,r^l: ,LL.lJ i,-.,."d l ,L-i--.:] l .u-l :1 "y1 , i--:.--J I

ptc . t<.:.+r ,.r-uiJl , *J.E JE- q!,-l I Li?Kjy I ailll , ":- G ; d .r-r- 'ierl
L'r.ir ;JLE JLni &,.'-tlll gunl 3; 1LJl lt L:tl dr" JrJ I ui'i i-Kl I aJr JU

iJt.. u- ur,-^Jb Fll .j iJ- J-.j,JjSI l{'u<l.'.-rll lJ-r;oot-llalL:ll

; if3rl;S: y' gJl. ::li-L.sJix-il u,-Lll LIL:ll r^*. r.:: ;i . (r)i,----l I

.r.r-4 ;l( ,.ti, rlj r-rrfr.rBl StLil I f.*i ;<l:.; *iJ I ,-,il I ;.:l1r:La:lI Ll!
!J-r Jt ^r. L;r5i-ll ;< I - tl <-i.:i.r, e;!l , \ 1At 1Lc.t I ;l ,Jl ,r'1b.dl ir-r

rll.r j:.L:l . ^:;Jl.;,161 L:tl; l.l'-iS; l-.r. e,:^ t C-lJ.rtJ.iuL.-+Jl
LJI . :;l ol_>i!i: e,l,r-! i'qa- qIt:-llLJl . ^r:yb i!.lj ...11 i:J I JtS :,q::,-Jl
i*l: .ll orr .jl:]; ; f lJ-jr.J ii+E oL-3-,ri;tJ.i!l ; +dl irrti ,LrJ=

r.-byl uj i-lJ-Jt11-n uu:,;.::; dLs ullJl L :rl ; u-r- ';+r+ll
.,.J1:ll l.r-r j l.$, o.uri 

I Ji!l dri*J Jb 'tl d:rllst'rL,( Command Systern)

;-rllJSL,L" iJtJ 6Jl . i:yl 6rt-! L t-Lll c,L-ta*Jl u. LF .rl.rcl'll-

,ll-:ll L+ 1.'.i ist,,.. lioo.|-: L;JltJ-A j-"; r- rrLSJ. tlr4;3oL-t, " tl o.r-;,

.(t)r.stt

,':e:l+Jl glb.iJl L,,':" '': ;1la.ai r-o

Yp t+t-xf:; i-U,l JLttyl g..,-G-lt , l-tij l L-,': 
"r i*1, " -il$l ' i h::

ri-.!$i ; LJiill Jltirl ; -il.rrJl .rr 'r.r-:l a;jll .,iJ I s- 'LJiill JtLirl
,i-LLJ I c,r ... ..0 . rr LrLi, | ;.1 ;(l ;Jqj ..Jir .c,t-dL dJ I 6 E:l ,i i.l3.rll gr3
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Y..Y/gtJl r.uJl

tJ"ijJl -F eJ
I

Lip Reading

rl&{ rAt -. ,;i-ALl4jl i"lr-.

JstJU,-.iJl

+/.! 4Nts .".rrll i,tcri

;t i-.,.rt oL;-ll;l-,- ;'L*,jJ'iJrJ ?^l .;3"rC+-l!.,Jl il tll . i!-llir"
.gJl . :irl a.l::Jl 6-r...:^; j,-Lily'LJl i,l J,!l 11-.rs:./l:*+(Jl;tJl

.Lt q=. JJrjS:I lr i--. jl I J+ C LrrlG 6.r" t] r1.Lrl4iJJt .r3ry o.cLilJ 13

,*-ilt L.::dl l'u - y' +Lll.r lr t - LJi:ll y'LJl [.r d;.r- .-.<r-ri $l
JIJ Ji tr ^r^rlr.U lil ,d;rj,U i e-+J ('Jr.'^rl .'.rJJl ,/!.!'i ; r;:Jl
;-:r,^ ql+^lls J< SrJl vt:Jl i,-lnr lC!.i 1-..-).i !.r.i.Jl c,tr-J | ... t: t ,;
.rUiS {j..ll,.lb l-..rtll fr-r.l'b r,'.-.,.-: lrr i!llll qt-lSl b a+tl CA-iylJ,-j i-Li

6!-J:-i 6.J ,:,l.rJl uG- t ', ,++>: ;l1Jl .rr"i -,*! C t*i .,1- 'rt ^ r'll
.( \rv a-i,-, \ .r) .'lr".jJ i*"1" ij+Xl

J"-n L iiJ.,- .,i.:lli i"-rl lri ;;!l ;ta.ll (ut .tl) ty.;,,Jlr:t ....3t1..1^;,

..1* i.41 iiE:-lIa.,*lrJIJl.brIC f",, ('Lt *,fr,ll) e-+rr; i=r-rJI;{.f
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,-l-s cr
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Jlit!-l J*yl Uj.-.u <r .ilt^i ;,-. ij.:--i- i . ^ rlJtityl f:r-i, jl.ul ;l
JtjJlu f+- J^'.i^.: ;.,:-L-l I JG-L9| c,lrriaj 6-rL; ;l ,:- G lel l) ir-..1.-tt

.. ,liJL -,-+^"X o.s:l I ;e3,',.rjif,.ll ;" 'U",r:;i;.L #lJGLY,ni J- U.iG

tlri tJ,J q,jlJl JGIJJ i,,.lriJl ol.rLi;f l ;r- r:!(l ;i Jl ijL;Yt li.l .eJ,

c,lJl .i.JyljUJ.LJJ1.r L+.1S.-;" aa:l 
yllal r; -. ir:i L +JlJ L,*JlJ i tJL
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,.p>l-:-J j.r3q3 l.r-1S:..,1 :,- ilca,-LJlJtiLYtS 4*-i: Cl+Xl 
"1" 

iJ5,JLa

,i-JJl ,'-.:irl) l*^+ 6*t*ll'liUl l{SJ,:;Jl il*Jli:iJl.l'. ii.!- Jl'l-,.i.11
; -Ll I rr-* l-.:.i 3.., l-.i 6rl.::: r:Jl f.J I Jlity |, i,L i}:sr, (.,,-Jl b":+ I

.-. Lr ^ J.- t--;r,.]r . r<tL. iJJ -lle,; fan:J!: U.i..tu r-,.I; i*.ru-l l,
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. \ ) . s# I Jlit! I +r ; *,(: ol ! l+, I l.!aJ

<::tll oL,jJ39l Li, 'u ui'i Jl t+;.1t: t-. :e L.rF bij #lJGl"9l o*Jrir
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;i-:,ir- / I I .f ) 1966 (Stuckless Birch) afiag ,":ll gJ- i-l1t -f
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-:i*LJreiEidt{.,
.dsJl&lJiJI t SJtc,bt+.,! l*J- -il / ir,+l ii"-rl"Jl JL.,;r ;i e-.ri -t

.(Ifn-lf7 ;iL;E /I-.f) I964(Stelenson) a-BL;i:;.,! i-lp -0
(('JClJL-iyl i.c^..-) r..,lli.r. r.-i"lit \r, ...^lrtJ.i.r

-:i- lJJ I ejln .:,:tSJ

i.l3LJl L3-f t ; LL ii*,, l$ I uj j,* I €.j t3 q1jJ I i.J-J I j- 11. - \

.i#,iJl
,i$iJlicJ*Jl u. l1 J.6" A,-U, .rJl sl ^l 1il,.! I :.,r.r r | .p l1A -Y
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i,li lJir iJjJl ehsill A,..-. c4.-;;^t ,gqllJl . -rl gu,i i-J*Jl -\
.,r-jl,Xl t!--Jl ; ir.,.-b. pSrl

.fYSJl \+i;...,.-l LriJl i.dl -y

'(Hester) I! ;-/ i,',lri -V
c,!lq l{:J i.3'".-.) --tt isr-.tlJsr".sL3-.., i*r.r..,.,1,.p.,-Jtili ...^,t;.1^4

. (ilri..,:Jl ;"!! n," c*-l.r clr-l A.J-+{ i-JJl J.4 ,1 Ci.-Iti. LlrJl

-;i- l3J I 
6,5Ei c;rS3

. Lb ii,^, 13Jj.Y I ica-;f | ; ;*t C+,-{ti , t++Jt L+* _ \

.i:]il I i,.L.-J I c,l_rlr'::y1r,r.,.-l *..I!,t++tl i..r* -y

.(f fl-f I f )$- /f , 1) (1969 (euistq. S) ,r"i .oL-,*3 ii-t1t -A
i.i..;e!L l.,.l Ji-t \1J iui*iJt (.il_,;L ,.1.c c*r^i p.,-i fu-U f f e,-Jt &&

. 1rr.{ I 1Ji.J I (-r-il I
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teJ I.r+ltSY I j*J t3
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o. l+*.llrct-L,ti $ <gLL" i-'l.--,rf-,-,LifrrlJL-J.{l6,- cJ.,it- l

.ijri^:r;!,l-J}

-:i*l_pJ I gJE: dtS3

. AJY iJr+l I i.J,.-J, !rl=..-J I Jt+j., I c, 
-L-1.r 

J..,- 6 tS

. VJY iJJi.ill i4J-Jl u4--J, .rll:: ! I oL. .,r J.,,- rjlS.r



Jt-iflJtriJr
:'rlll tri

C #1, #l .,k,-.r qf U"r:,fi Y. i. cJl llr ij... sifr: ti:rllli;t:!gt
-:,r-r-, iilnl I r.u.ri;r--. j,ll .ulJl ;- l\ - . Jn : 6ilL Ut. vtl /;l:,.t

.J.ll q-,--\
.r-Jl q.u _y

.JBLJI r+r. -Y
. jJ": \Y +,.. -t

-:fll (\ f.,J) $.,+ sr &r&'1rr l.S +.]1r

\) riJ dl+
o-+l ?....- ir'r,. i:+JJ + | q.

(Y-o)iL-.:r (r-\)iL.-r L*,.iJl q-,-li'-i

iJtL Jr-
Y F.rr 'L!l 'r-^

Y Y *.rr- JJ,{-r"

Y .J:Lll.ry.

Y Y .s,.,.,-
\ o a

: !s,!t il.i :7.;l)

.!,.]Jyl J+l -r1-rY Y i-i- f. . Y) Pearso;- :raYay tl.rL- t- J l a.$.i.|
iLj"JL f.li'- +r . ^ I ilYr .:,l- i!'i r;r:, ;-.:.: sJ lJ iuiJ I i.j- ril I Jli':: l-'

:..r-a il.l lrl l1 L-.r.J 1..1 LpiJ .

:ij'Yl-L-. !rl-ldli3

iJtt

.s..*
Ji \V {-r.



i-i.- n. o) i{i Y. .r-. Ji; uJl i+,Jl tJj.JJ <.r, ip *Ji+r.rt:1:Jt t.u6t -\
. (rrY

(X, Y),$i"-} C. ell]{, (Utl"l lJ, J tll t).r .rs.:. 6-,J, trr iJ: Lr.t I r.u .i I -Y
,ii4.-iJl Uj'a;jl iisrL rt,'::y1 i:t l ,i.-rl"; .rt,'r:JI lg,i, E,ri:."tin Jil

ali c,:.- -iUJi - irr*;1 d.rlr. Jt -.'r...L llJLill ii..,)L <-bil-t f: rii GLI L"i

,(\rAL,i.-^. Y) 11\ €,r:.irtJ.t-.

!,itlJl j-+f; ,1_2tLi

l ,J f.:,',jf:Jl C-+ l. ri.r \11\ pl-c,!i 
".,;.:.: {ii..Jr j:rytJ--]"jf

irri.Jl ii.Jul f*Lii (.hr-.J+Jl i,iL/t f lG.i*t fir,;ri-,-AJ I oig. :rr.: 16 s,-g,11

'is+llJ

e..;Lc.s.l] I Ji l- sJ t,L tt

(rfAi-i.-n. r) 0 iJiL. e..-Ula tr: .l ,rt.-.rl4.g,l.LJ

€.,UlJ-ill
I r':.':'.'.i [5 g a-,Li:l I .er.

"T. TEST" iJ,r L.. al-r::-L'L5r. ^| I.t rilL'-1Jip-Jlr:.:yI ;raJ*=:.r,-
d,nJl, iryld!-Ju 

J++.,14i ql .i:rEil3'i iJ.:r . -tUy.rc,lj,-.,,_j.s..xy(.il e_.i I

. L-r-:ll :u-J .:lll.l e-. LJ I .s.,g !j.rJ I iL-_>LJIJ iJJ.i.!,J I :_i1-.! I Jr -. i ...L i,l!dl
ll ^*. ,j;Ll l^ a. 11. I ul4ldr.15!;l:ul*iS 1JJ.+llG:#tJLJ,iJliL-;}lt

.J3!l c.^,tt ;*1 i-ri {$i._J.,l !a:L^ i.,rt- J,i_jJ it .,-u, Lrh yal dlJ

I et *;'il I ;;;'tLJ I i* r'lJ Si

6rf I Cj,,1rir ; bij tj ilXl t3 pt<! .r.r-- Jl-i:II .{J.r- :uJ-i L_JiJl anJg1 I

rlill d cy i!::KlriJt +LJte-ut&G-t .r<.ltJ#t Ht r,i::ri ^6b,Jt;r-.jr(r)
.o-ll g.,jJttC tiLJrj. i:...,i r-j .-i d



6f'l i+l oralism iJri-ill ii.J},ll iib{- ,!! .q-^J t ,:tr-, - tl 6rJ" ;,. u--Jl
gurJ I fr-i-ljl f LJ;:Jt l tr:irti+l.r-F1 I e- lrl-+ 

"g # I JLiL! I ; rt : . t|

i,. J.ii,f. t{.i + i$,.tJ I t I J:i- I ;,^.::: .331 lJ J. KJ I J L-ryl+ u- G.l I dJill, I

;Jt-!v I iJ .-. ii .' i &lsl I JL-r, I sir.l...y I JliLx J-t<ll JL-:, I r'l,rl {J{+ I

qr.i,lJ|ii.-1J.JI | .rUtJ rl|i-S--lI111JI oLuJ,- u-L,i ;Lrrt+,-f Li.l+{lb

f t .ut+"1;l .1" frlJilll C. l{-lr:,:-l JS..J JL-lrJ i-.L- ii.,;l tgi trrJ+

i$.1 i.-l JLi! 6.rlc 4-"-^-3 -r5- gi ,,-! I o-t-1 ,-ii.u-i-rJl r '-c;r-. .sl3

tt -.LJ I &U: iJL,-t l <.lc. .ri1i ,6.slj ij- o.y.. g1-t .1l J+ iq+ c,l..1L.if I ll$.j*L
iil!- ur- : .-l;\,sjrJLiule-J*ii ai ij]J e-.-i ai-,-Jul lr.A u,- LlI l 

"{-,:Jl r,j

;t i1*1. i- lr.r 6. ,F qlU I csr3 (\ o1 i-i.,- /\, \) .l"ii LJ'iJ I ii-,-JLl t
, \ 1V\ tLc AJSJ au,i,i- J. \ 114

O-l I l--.s Jlitl ;::t o :tl'':l I |!LJl
.fiL:'l l f t{-a B,q-. I,r+--.J ! g.rs. i.lri # nl ;J l,r{.s J til! l o ll*- ;
,Jil i-...J,ill rJrill €^itS LK..i.,-l JiUl 66 t -x: ;JL ,iJ-: fl-I,:J J:lCl J-U

JUtg rp3Jb,tJl x->u 6i iLlrl & (jl ,l .Aill a;"J i-;b iusJ eui ,i e{,
,JLiLll ;JJi & .r'.,1 i.",L: .:Ls 

"iI- rli^ql f
r,s.:Lxl.?qdG!Cl cu;utl .*&;J- unJ<ruQE ,jEJl ,ir,llJ-

,jStt ;l "- 
r.tr:1 ji JiU I ,J,. ;JrJJ+t B-.r, ,/,1..:{- q--.;.rl,I.e;.r.lljJl ,',-.<-.,

1.r3 /lI i-1.11,y: r:Jl3old|;.L.-r.*iu t+lL,r,.-,!I.iu!q s--*i t-
,:t,... <5";1 LJca otliJ !.r U,o+ f.,, .ri,o,..e lio i.illll ,rj JiLi.i-lJl
;i 

".tl 
;S- 9. t,-..l*,.ll Jli:ll lsa-. 

"il 
J-j. J r:i .l.l ;l J-i:n 6i .r.3j <-L:-r I

l.lr ;rri t-rr4 .,.i,iJl pU:r -*.-.f I urSi ji tJ JiUl c,i.r g. i*S i; ,;+
.JliJ"J I 15J trEJl



2,!' rlLtl lSLi +r-.o g L +i^ijl ;::rAll

C, Jl.;" I ir<l Ji i,-,JLJIn..:.1 LJ i^i,-JIiJr.iJIol-, r.rtleJUy sj
,rl. JiJ.l I -r: ,fi :,- f l 

-t 
t-. ,r-.1-r'l:>li: il",g. :-<ll o,u3.,.r-.,_,.rill ie3,.-r.

d ui,- €,11,.._.<JiK.i.r:.l.rl iJ+* cL JLi: q:i.elt.t rjJ.,J l-j. laa-".e;t jill,
iL-tl 1...r Jlli-,..jiul J:;;i p9t;.a/L .C.;t3a;, i.rG;,-..;I iry

. JrU .r,!X I ;,{ GiJ ; .; J.S..e5 qr,.t I F..:* e.--: o:t I JiU I a I i }.r I iSF
s+rr e-+ rJiLr l &i .-.iiJ:rl J$+ u.+ .lr] s.-:J Jiu I ai g.,lj Ji r.rl i- .jl
i,;lL cll.rS ;".$ Js 1...Y l U /,: ; iJ+ ,.u(J il o I i.rtl €,t<r- iJ:-!-i .rEr.ltS

;i f-ll Jtit!l sJ. \,- i*L*!1c,13,.-!l ,r- i.3,"-. ,i,rJr e-Jt 6.rt uLiUt

kf,^. if"*f-'fo*U r.:L:UJc &l.)16 lrJ TJLiJL g-ijt .r; qJ.!L Ltr.L::

JLiU I .;JJ,,-" Jt<,iirolJLib, ti..iY I 'U r-,- i, oU;tl ; i:... c,tS.;-. oty-!I o.u

ta:-LJl .rljlJ g-Li ,-:,- \rJ e,-: Lr1.r.,--,,rJl c,l,;.-! I 6l -L+ S r-,-91

4.* l*i .,Af"f l yi1 .a.,-... jJ! oi . iirr F. Ji i.ls t rJJSi Ji flj :J.j* J:J blt
! l:.}. ll ulc JiJall (sJ.r_j la.i <!-r3 kr-.1Jj ot,:jJl.-,: t':.ri pt ..,.t<t1 ,6,Ji1"11
j ;.s3.,;,i,-i dJ {:*L*i *tn t.J i"JS JSi,!ii i.-K.l I J".-. ; rj1 ;.r Lc ao

ri i.K.ll *ti. i1..6tL 6i C .,11, g'd s.-f l i/ .ir5.:.tJ"-: ijt LJ.i,:Jt iilil
6.r-j) phonemic +J,iliJloL,,.,r:ll oi-rG-& +r'JL,LL;. ar':: - r.,,.;Jn
t,:r;:;S.",J (ijXl ; 6Fi Aiil ,jl.l ji+"1"L .r.L; ,Jt ,eriJ I pt(I c,t.s3

.(\. \ ;^;. ,r \y. y) plS,t| ;iG;.rri iL*L,
U uj'f l JiU I *iJ,,-. -+S 't-;1., , *;.lt l..1l',.-,,;i 

=,1 
.<o,i..t.tt U*I,r. f:t Jt

(,L lJ,",+l: +pl,r+ i-JJtc,t ^KttJt+i.t &rS:L QEJ u"JJ.tji;Jt3Jt<. J.t.i:
6jq+J"j JL:SI U l:J ts ,;f.:.,- ;l eg.+ ,:,t ,rilt ;r. iL--. JJr, Jiutr'q++L
Urr- .;L L_.;-* c,l .iJ': ill A*JJ-UJ.4sll3Jl 6l;+: 6L*- Yl . ;r.f .J-i, s-)tgl
,,-i-,i o [i,.i 6. r,, r. . ir:, ;l J.ii 6r.r^: clJ p..-!l uliul JL ; it+J. €,t-,<rl

JJS]II th-:i*y L J"ii rr.r cll -l(l 
"i-,fl # ljji yJ ,t{-,Jfilj l. -ti.:jl Jii



i*11a1, \ 11A irr:. :*!.r 6- i*l.1Jl .rr J.iji, JiUl er ,,f-L'lr-, ilJl .!:.1.r

. \ 11 \ tLc l:.i,J{r Srns
isrsrll.-:rLJl 6-r.-l t+y.U+.-S.r$.yliri-iJt +J$ ,j i*L*! | in-3J.lt -
rrr ..iL+,'.rrjr;iJl,rj'r JLii ; i.t +.}.;rsL dt Jtil^ll L.iJ c,r ur. ^ Jiit
,L e,^t t,r;r:-Jl ii,lJJell t{ji uL ra.ur-..:..!l .r+iJ t hl.r- rr L,,:tin:AJl
j,..-. ji,r:-Ji .i-el- "i ii.'J!Jl illr:hJl *;tJiitJJ;c.r!,:3 6-,i-,Jl

.erJlJiUl 6J ir.ill I c, L l,': -, I

s.j db,.]itt l3 ! I,.1. i::t :h rl s,t : . tl ;,jl LJAijJl,:,r - J.: I | .-,,Ji I j I

/ ++ y Ut-. - --,t :.rt*-:t+l.lS+ i-:J.- jJ l3Jl3 c,l . Krlr,::l 
,r" *.1,

jUrul #r1l "c 
JULII L{-l,t-rliJ: i{,Litr r"tS tjlr. iLISI ijJjllt iJJiil

;,r,..:.:iiruJliI9le-,trl C..li-rl .ih:-... r.1 .t.i.r--Sc i-.J I J.Si- .r-isic

.rLc i-.-Ur ili. ajl-.c ei-.: t},."--r- iltJJt A,Lrtr ;i l-F ,fJ:i L..jij ltiiJ t
,i JSe JiUl sr ,: +..- cl31* Ji ;6 r,r*U c* dr:Jt : - r ;i :.ij, . L+15
qJllJ iljll (J,.l --rl 6l ;.r.r-, i.,^.l,j J i.SJ,. rJ!_. s]- !.-)_,j ei- Jl ii,iJ I

+i)G ul,lJ c,t:s lil iiL:YL,JiUt i,rLS JJ-i !i+Jt y .Lsj, Jjj lriJl
;5 c, li:t3 I .;+i i,.;..p oY L ,jllj t.ltj,tf JAJ l. ,l I 0't- 6 t{ny tJ l,iil b i--I I

;.S+l c,tJ,',--Jl o.rr; i-..1; ,,1 .r. ;.rr, f,jti U tr* rS!t f.Jt JU.ti't i^, E_\JSU I

!Jj",L1l-rr* 
"!:* f tLXlJtti,.,_.1 L&ir.js LJi .,,, r.:t,L-Jl_r=.*r

jl. qJ.{ls}i.l.Jl -aJ.r:ll u-i.-=.':OJl,:,t 
.t..rt .:-,5:+-,Ji *.. tl J. G,Li

,(oo i-.i,-7rr , y) ilrr- Jts IYtJ"r..,:Jil

2.5.i;14l, plE:Jl g 
-;i,=iJl 

. ; l': \': l! [.I
.'l, u'rrt I iiJrill J.:. ,lirl ,rt .r",s t+l l+h. il- S iJLry t ij-l e- J I JE ,
; (iill I ; i!,il |!J.r jii-l "L 

.r1..5 t'ilt ('JiJt t)t<lt o I.r-_,) phonemic

J+Jl & dUJl-:]u.le;bC_x SrJ j.J JL tS u-:s sti ;JLiyt ,L_..iJt U.,:r.u t

Jiu c,!U:!U,;.r..,11 JL-irl ilr.,u q+.-. ot!s,- ...r: _*:l ;rltsJ r_, j.ilJl,U.l



el[r3 i;l . Lr-u<r 6l iL{..,., Cll; ,. {jl .-;r'.it t ; ir- ,i<+ Jilr JiLJI Jl Ar{...,-

#l#U.Li 6. Combined Method isr:-il| qrUl ur*rri.-. ,.: - .!,J.& , Li

;,U 't r.., 1vr ,* /\\ ,y) .;,,*yl d q-hii.-l l.r-.r $r JElls i;i!. tr ur,r

(rh r& bt Jl,ll:;..r-) ii.lll C.y'l Cq:-rl sb: " rl ,, Qt;,,-tl .1U:"ll

g;ri:- lir;U JlJl'{r #lil.Lri I. u'':1 rr iaJ..*, iJL.iI I iil &*l,.:-
iil Jliul c- ij:h:rl i*-i,-i.ll oE:rL.I i,JL.r.tJ* -isl dl,--r \rrxl f{+,--
6raF ,J+ eui Ji i! dlji C. fiL:Jl i.,-Ji f....tl Jilll .4,.: ;l 6J;;;-)LlYl

. (41 i-i.." /Y, \ ) LL" ii,-. 1+.-i.i }J et Lii 6Jdl I .d u+l

,o:'Ul JEtrl I si aglll ,l,.eiJlE-5:;i
;-,p! <1J,.4.l i-.rLJlj'i i*L;'lli*.ri" L.u1tl l-Yl JrLllile,-Ul J.+

,j dl .F-'j-ir.l ;-S+l iJ}iJ I i..-,1J:l I C-lJJl fr <n ,-!ill qJ ri tySJ I .rL

JJ .+- (Jj -ls* . ..^-,i ,.,J1 cx 61ii 6Jr t,.Yl J-iLtu i , i e-u gii.j. e.tjJ',

e. Jr:r. rl lra J_jnr iLJ L U j A.i'p. gil ;,<1 i/ d,U ,j{ t{{r LK Y. . ol.r,j^

sr &lrs l.,.a Jul.jj \ 111 llc . iJ.j-,.r e-*lsJj- i- 1-).g \ 11\ @t1j5 i-l-,.r

ll! I+JJ:I 
J:Jl "F,.i-Il.rl 

Q/Sg *-tlc,tsSrJl ,t-.-i ,'.-.i.:r:J i....-LJl,r.ll,r-

.t.;lr-l Jril qiX I cL,^;,Li oti- 
". "i l,J,eill C.LJI JiUL lir Urli

,rr ol.r-!llC+.. eJ tFlc,l;l4ll !.L g.s LK.iJi ,',-.r&r il* Jl .iyi i.-"i
LJ{n du$ J.-ii ,o-L! i-u+L J+i A-.S L Uli i.-Yl JLIUI 6J.l t+J.U t+i- J-.
; f{-"-i.riiurJ- q-.lrll3 

"-.'rl 
l3Jl Jl J+ lJlr-J GL4 6jJl.4Jl3;JI3JI

i,.l . I I sl<,.-ll O4ut.': ^ !F.Il .Jin f.ll d L{iFISi sJl €,1 ^K ll JL Jlir. I

JJ l ri"i t+K. Jl ,1.$,/l 3l,rJl Pantomine c,.t . rl JiJlr c--j" d L

tJ:,-:-.j qlrj^Yl :J.lsii.jiJ yql JiilJj" ,Jil.ll u.-l.,-, r+i: sllr +)rs I

, iriLJ I i..,-All ,:,1<r^ll



(J;<Jl gl 4D'+ 4t ;lsjl 
'la" 

i*..Lrxl J;l-t-r

q+irJlOLrll sJ- 
"JLJ| 

.- utt;r^5 tl ^: ^lJS'* iiriAlli5ll ;i
ilt- ijll C-lr JLL,/.r J#l JULJI .iJ.iJ JJlil' .Jr ; Model Homen

;r- ,-u,l31l- .Eji .,l : . JULi C- ii,-JJ.ll lJij..,] jSlJl !i.i F+r iJ- jill ij,Jl

r.liJr gJ4lllJKJ| ; lf..|ll ii;Ul ,Jj ttr ,,,J"i ,+,i LFI ai^ .PJl .*
-L':i .1e.rl iJSL-{+ {rg.f-..r.rll .rl.;ill C;r c,Li Jl}.. d.'l::<:ll lil i,l

c o-:Jl ;Ji r]". Ji: lii d.i, t- L-rdli liixl +L*Yl o.u g<,L:^rl #,ill
J}ll e-+ ulj., ils.u (i*iJl ii"J-Lll (JJ) iirrrll i4r ' jrl !l{J !,i+Jli+il,
,jliJi!I.g.lJ tsr,i,llIdIo$tnI,rlElt4 i..,-L!IiL-J.X;'li(l| pc .1l: :. !I j

-.,r,: L ^-r-. criJl JtiLll i-JL JUf l J.,- !,14J o-C4 tLgill ll-r,:l;'."; "r*.](Jl

1+,- t{,i "yr-: Gr. 
"lJ 

babbling;r:ill iLJ. i. l'lEJ eJ': .ri o.r-i Li:.G pG 6
;u *5ll '[rl'x 

i.Jt{ .(tygl ,+,,*) tr^ q*r-tl eJl o.r-r 1*Srr ri< I i-,,i},-

elG:*l .r, i 15 ib LILJI iL.+I, .iJL$ r'r '* c,!i .]li i:{-i 4jl.}. d+ r#J.f -. 
'J ' L'_

J.1GI| 6jr3 i<Jj.j.l I i|1.;ul Jll? rt erli.;"5 Ll...r,lr.-,t bj,G &liSJXltLLi

ri=.i.+ tU -.,-i-r .Frltl r:l,r]l +L;l i,-i ;Ht iJ., ;l f.t ':-; i:+.rL:tl

;r,+:L;.u- It'u<t.6-FiJI ;1Ir:lI Ii{-J in iJIiiK.ll3rr L;i.l.lIiXXI d.rl+"yI
.J!9 -ili rl,-.,.3i ulJi/-J& &..r. ';,3. 

1". iKr-r' lar '6JUr$,, o-L.SJiJ iil:i".
t11i ,iJ+y dl:lt+.9;ris i.'rr 

' ^ ;sl;l i:.,1x JGti Jt-'Jn rr.;l ut;f L ll,
t{l,U !j.L!, l-....frJl iill* elsli.Jl ou 6 J3tlI o"rr 

"hl 
o l.,1a1;X I aii i-[i.

,(Y\u-/o. Y) ,(\1u,-r. \);jillo-,a.I <1.93,-llr:6j,11u. J:n i

./rri 4SrS4 ;:UtEil d*J= iFpl4ill
ltLU I c,l ,'*",:n, #l JliLYl ;1,: *r AJl,;f l c,L.3*J I o't-i e-Ul rij+J

6rLs Jil.r i.L',.t! I li-r" dl,ij+ ; Lt{ll GJA!|,-rlCl J"s-+Yo :,.,ri.+
JIJ I sj ;rJ]sJl ,q,itl lr-j.4r 6J.,, dl ;.;*!l 

' 
t!,r,." lj -. 315/ l3.aJt3ll q1-,lrJl



i{r!I rJ sj .irilt efq .;l gf,.+ ,cr L "*i:;L d e--+ ttill r.ilSi Jb

Jl q g+ ri ->"!l il;Jrjl iilti-. .li:L l 
'lil'r f tXXlJ qirJl ,rJlS X-*r irr',i lr

<i:t{;J6.g;r,-!| (]r<h -- cts,J dJ--ii, iiill | <itil .r<l eil":i L JL -ti,J I

sr L-j.5.,;Jl i-tJl i.,-U I UJJ I <g or titli;i .r;;.3.:; <,iiJ JU J-.E i:G,J I

r-u Jt . :1;;6; c* 6.txlJ.lil[.c_*i i," il),ll iJL, Jle 6rJi.jl.r- e]c
rE r..-L.l I ;J Li1 c,.pi J! U+lo l.,.f r,.p.:.r I .r l,Er ; U=y .'-,rt1'Ur:^ i er*
,4*.F i-l-,r e,-{| 6- jrle, \ lv \ f t usr i!,jJi i-L"{r, \ 114 Lr!. i*Lr i'"

.\1V. AG,', ilJ i*lg. \ \11
! w'

(Finger Spelling) Er-.!l L,lrr// rl.iLi
,l^ I llal.r-i-l ,\g.! clJj r- rr.r-i.f ,Li.rl iiJ AIG:-l ,',$,i., rrJl L;,-i.! ! L I . I

r ']i,. r* JL, L-.Jl ir G. L.:.1 ll ii" -Ljl,'* -b ; I) .i ...- ., iir, g .-.,-yL
i^:6,U.)s.3 c;j rr t-.-tii,,j L.$4 tni ,l i-JlJl.ilYl 6- tpl.rii.l ";-Jl
*- Jil"ll .jl -Sin ni :,- :l . U.r-1.!- (trgr LJiJI in_JLIJ) iJ.iL. o1.3,--

i.iLl I i.; ; :.; ;i ek-;! sl . lf J-t+ t, ., r, ;i eJtj.+Y dt, rFrJ r ix
. (Y. i-i,- /Y. \) o-r-,r* C .ri..x gr! I rliUl ;,. rr ! e..-Y!' t+r:t qJt Jl

iL:J- t+9 i-)l-tl i;.1;r-.rxl ,Ji.i- ti-,-YL,LJlrl ,;r+Jl Jj4 r?.: JiJ

;.G L3,..3 Q- l.r-:.il t':- 6i .:s+ uJJ'It LJJ r i:,Ju;u<U iill iJ.ill- ii.-r
c,ljn- iu 

"Jl 
orttj r{- Lri JLit!1 4.. t1- l , r'r ...1 .'S+ ii-.} t-.*f l.i ,l+{Jl

+,-. s iJ*-.j*i .r.| .:lJi n". J,.S l f-,- Jtitj e- cXi .,: t{Jl -.': . ..1 ;SJl !. 'L;JiJ

.l!Lt ,L.t ,i r- .u: - ,rJ;c ,<i*.

,Writing ;i.,r''<ll

;- J+ 4+l:(.l,J & l;ll fr ;1.g9 l,- 1..913.5rt ,Jl "li! I ;l ,a, LLc ii^
el - (r .i-K. i.l< ..ira.l.jF iiJli.i U<* JS ir.J .rjJj. ,L-Ji: .-J I J. i.:l Ul

4r5.iK.ll f-illJilllJ-l+;L 61.,:iL ihEllj li(rrrr..lgl -Kr6,r ^r(,



,i JiUl i.r+ ullt oisJl *-i el ;ql rqt-i: si,rAiLdlH Clrtyt hr.<*l"i,il,

.u.jr,S: ;Jb ol{,if l tlnJ 1i>lJl ",irL "--i,l 
;sll 6.U i.Ltn LEgl tlJ-:.i-.l

;11 .r-.,1J ol is+Kll .,. JL:lb tu*ill uJi + i.:Jl ;J.sYl tidtir !,,. (il .r{nl

6Jl-.if IdJi.i,f I f U:,JI;p6s-!l-y|JliUI6J iilj|:J ^t:t,jJI,;'iI inrA

J:- Jl tL}$l <:l Combined Mannal Ord System (1v-1r i-i,- /o . Y) g-dl
dl*!l qr-i{.]!.lJ'.ujr-yl JULJI 6-<.ls;.:-l is-r6lJl Jiisjb qlLrulJj

;lrLI I l.r'r c,t+t..l^ I J! Ul;rt n-Jl o.,ri; il--.J i.;li J+ iX c,l-J, Jiil

trtJl--,./ g*iln Jl aiJrr t{J.U Lt! Jq Ur, i#'i.ill ifuLll €,rtS t^+g pYl

,+^- grr,l C-tjri gl .t-JL n- t-.il+l :urL I I jl.i.tY13 tl.1i,-ill llJill qilitlr

;r:&t!b,:*Li.Jr ' :liL-brl-Yl l.rit,tyl ca1 bLll 6r'sL tU!

r-.-r l Jitll i-Lll l JtSl-j.Il C- 1+l+ 
".L-:: 

;i C*li-.: f t-U,tjl li-.r ,'r.-.:-

Crf,) ,.r-. rLJl /t 'tts;-91 q. aui U-t.t ,./l ;i eJ.:*r La:i Jl iiulLi
.s.t +rL,r+jJ,1l JiJ"ll ,jjG Jl A|;YL lu (JJrll

r , I) {-------+L c. tt.l;ijll li,+.t Jiij 1".r; te,<i.r i-lr.,:,r -rX t i,A Ai 'S--

, ( \ 1i-.i,-

"; Lr,"-rr4- oir;Ui,ll JlJiu! a+ir p<Jl;.3a-tl rl{Jl}5'llJ
;l t5 ,,rF ,5q1JELII 'J3-r ,c ;q.r"1iib"-- o l.r-d I 'u<-., L 'iJ,:S &J'Jl

r,u,p-,-Y l,l.i!J l 6J ;.u,ii. t u-t +--rt" ;r Ji; /L uu:lt ; ii;../ l u.-l!l l

dll;$u ui! ,l ijr,iJl I c,l.g, l,;+,tiu|,'rr<-.l L.&i',JUGl,'".<j L uG'iiJI

,.ll i-.t+J b ij*Xi b i.,c'l 'lirl JLLtI u^,.3 !,-lill JiU I gr. ic.,;'.'- e'; r.1j 'r-. jr''

1r. ,: r..., F u:JL,Ll ;r"LJl + ilii uSL,il-il| o.r-; 
'l= 

lJ. ,j alrtS 
"L t;.r

l-& , Ll l ;l .:5 ,Ltr iX-L r';rLJ; .r..i -61 , .dJi-i.f I 6JLiJl 6r'i-]J I f tIiJ I

ft t,:r.a J+ ar.rti 11.9 q*U qr!,''r'i.r.'iY tlE pJ- 3 1,. + lrJ+

*r .:.J1,.1..:Jl JLitYl ,r3d Jir:,ii Cil":.+, Lti ii,.-. c;i-t | (jl i-iL;y L le
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lrr+ d Ii | .:llt ..[ i.q1Ys Lt. ii,.--, 6:rr.-y lr . i1*i:l lr +^Lt I c,L.rJ b. :.. - til I

. (rY. i-i.- /t . Y) rr"J- s r+,r

,1" fey++ Ut.r 1:l er= j,rJ-3J,f,.-.,rj rl,g3t;.!l '6.rf, ,i.ilJl3l 13

"L ilir.i+ iu..Jrl e.L,{ll +-& d {ll ,r, U! Jl U1;Yt tJ';iJL Jl--rrl
i-il -Ij .ri 5tS;l c,U:...-..:. J*,Jl F il:: f l>tit" 6r;lj tl .r--i Jr-".r.iljdlj
.,ai.i <*ii "++ 

(j'r{r l<,} l, fyt r-x Lii in-JLtl r.u.il ,t.,tj r.l-;.rt .i{t

c- L* J;i u-:., 6i & e,-:- rK I i, Lir t)Kl I st4 .-* tr. i.,<J+ 6lJ b e.L"

rr^+ f t!i] .l-r.-i ; aFrl4 U1.+ f*.1 s: .+.-ya; <lJlr ; l t rr.r'r 3lS.i! | ria

e=;l plJll lL !'i tJ3E 1jl :,"1 ,/l iiin-JlJ.--.ll ".r.r; pEll 'ri '-rl ,G4

l.rr 'q;,',rSr:+ il.r*-: .Li.r.,-13.:tr-,o, titr,l-rr-.; JiUt ll11 qJ-,-ll
.(1v i-i.-/t , r).a+1l-lJlgt

gl,-rl{ll J.=.iJl

lLri&Jlg il-,,.5:ill
:t L,.-gJlt :!gl

:;g l-:.i 4,- til l g-rjg eJl lJr eitli,.1,; lri
.fJ tr pvt i-l- L.,p L.s.,i ..,. -.f ;J!,: - \

ir+ cri.ri ..-l.r'/l . i-./l c,l:K.ral,- .,i ciill.!lJb iuiall::rLrllc,,.,-Ji -I
. u-LJ,s-^{- Jli.ri: c,lj c,L1r" 3i c, LL. g_,ijJ (JiFi

;,-+ i-u.J L$:lt&JL;J*i +r<Jr e-u-:;It er-+ j r;L,.iJ I iiJJG,.rt-y

.$Jlr 
'--91 

,r"+.rl ^ c,li e.l;lllji ,UY l

,:,lj 6..p,f lollill !rrl* i.F"i i-bJL JL.:*rl 
"'r 1-!U q-jl,i c=y rLi:1 -t

. qo3i<l l jl 6.e_.Lj+i, I ;r,I
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jt^t.:{il :lnLi
:"J11 t-..i c,-$l 

!r..e3,. 
l--ijt tir dln -J.' $i

rlef g.iJlinJLJlJ lrri.rl i4JLJl g.ri JF ii-J ru-p i..L c,,Ll_r",|-1;l -\
.;lJ-lll,.!l

JLLJ, 6+ 6.lll s[lt .rQ.! f!13 i-Jl $l& Jj,i JF int.u i.-t3r, t_;l -y
. (lt tt a,rtl,-t-../ l) 6F! I ot-.,ill e. f,lt

.rl.r"ll ..l^ ; f:llJ #l JrL,. qG uJlJKEtl&. i,ol.r-i*ly ri=l-Y
.#1, # I #1,: + qiJiJl..,,-JJil L

,sl- rJl

li,rLj L L-+,iJ I AL AJI .lJi:-l , L5' e,-Ul uJ: +J.,1I i.JlL ,.rr . - - .r-..riYI w 
*+-r+.13,r"u^rr.1-];s,,u:rirr.I
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Y..Y/61u1 srJl i,..t{ I iu.il r iJt;1P

s,Sjls+r -....1 .^..rt . 5 ./ .l

':tr''li'Jlla;

ir-rrJl qrr u.J Jl ;l$, -rJd,lj

. y y . / \ c. bd, c.r .,,2,..r-, .,,, u.". :XY lS,3 r'J,'iJ 5 :I l]l
\r\

:.i,--Jl
ail-tt il Jsi 6y,<!: epr-,3ts.,., biJt {L,Ll eirs =lt--. 

I i, . 11

;t^.Jr--J.,r.ib4tI a<,tt3;--rI 6t *;. ir +1,iitti3ar.tarj.t.t iF,
l{+'tAt &lJ aXtt f tr u* crt - .::, Jt nb pls:lt litia taJ . .::j !!Jr
"L,rlstl .,.t"l.6+-.tl .,-^r.,Lill + 't.1\.rij,t1..-.. .:r1L fr.u.;;t-.;
,=,.+.ri,r *r.li, i.-...Jso y : ,,rb:;i.,1:h. .rbLtdt dr-Ji .,r.r.i.rr,'' lrLll 1p J+ ;^i'b,<+l+ ;41b.. r L - tl,.,L A. i, ^r: J,Jt ii. .,. r-
rj,r l{jt*l Ji *+ t+lrl 

o.ir . J ri, ult sl t'.J ubl! ;r^il y:rnt ;i i rr. 11

, (\)n-ir-tt .tts. rr-..t t,lKali-"-^pqii-flsi r_Jt .:[j .,-;
iJ.Lrlb,. iJ tl +._.- :,d" rlLt Jl.;.rLl;S+ y. :L-rl , :>- .rr-r r.y :lG

.(t)",.1*yt .,r <ilai,.,.:dt d +.iA..u iitu-.ru- ! qi,iJst Jj4 t#
u;- Jr{ &t1$ 

"t 
i3i 1tr,/!;i .1r ,r..-:ll l.r-r .3i3;es; . lr. rfi

, i). . :r rJt . lr-t&LJtJ -'Jt;!.i.. .!j ,JLt Jt rJtL -iLJt &s_- ,J.. i L-ll

".-- ,f lj.{i-. Uji :1 6f,f l I.u 6. 6..r-,6l ;_S-. ri.i 6J,rr. JLL tu & ,:_ri, ,G.
,.ri -i:ul3'1 gJ, nlrrl * -:Ai e-i-;.rr--.r.-.1 Ji,.Lrir<l, 6ts6b.i.bL
ibJI . r..iurl fl:Lr.-.yl,Jtit^s j.J.il ,bLt r.lsJlir$.a;r"Jr . r,LJl



, i U , irlJl J+;. +;,r"1f l p&. Gi, j,-irJlJr t.i 
"1'L'tl 

!t ;'ir+
..iYJl uL.,,-l Jir

r<JI d :.-.r. rj::JI l! , ;i:Jl i 'li9t .. )l-1" .irJl3i i, tl i,,{u

'rl1l cIlil .-J .d. siiJl .r f* "r etiJtr

i$.-[ i]+r ibllJul si.-Jl J"e'trJ,i,- r..t ,-jr!l3l r, t| 'us.,

.i{r. *l : lij ,e-:.- lsJl ui.f l e a$ d, iJiJl ':'ilu' ' : 'r+i '-r-t'Jl

.r,j li-r : !,E ,r . l.r't r lrl 'r'y1 
-1 

{ L----'-:il 'l{J .--. Jiill iili'l'l J..lell
. t"jLi

,.. :lU,ii.l J-,j el! :,J....l-i 'U:ir<l l Ji" irJrJl I iy'rllJ-l3rjl i'u

!rJ.l*Ji,-Jl ilJj,f l JiLJI ts 
'J,. 

qdliJi-^i: 
"S.JJ 

'irr'-ll ,L'f&
-:;11 dl +1--.,Jt C ir tl

; -t-41 J..il| , lsi
il ,.UJlrJlJl r,.,.4.-.jl,l eJLll Jlrill t! 4 i-r' ttatL^ & 'Lill&r'i
.t{$ L"a t{l .iJ,.- rb i,JS J-, .iiLL" girL,ll ,'L'Si:Li 'c!i L" 3.1LJl i.r' :

Ji4 !-..ij J t>L),ll.L,1r,r, rr-3i oru+aA:-Jl;i 'ir"..3 ' j'|3 ' Lill rarlu

glL:ll ,-rl ,ll .llrll .,ri $3 ''t'gra3 i'1"''^' I ,ll ry <.,--i: L;t3 ';'Ftf qJ-J'^ill

,,rj..ll j gL.iAull'LittL rL. ' irt^ 'tlr'.iJ'-ll * --t' tir'ui'''. tl

. 
(Y)_ l*$ ,r, <;I;;

.-u,-i..iL.ll .:r- -tr,rt'gAi ,l+.Fb,lriJl & iJ lL*Jl bt.rAl

.,,lJGl asrd Lli 'i^Xl -. J.iir d- llJKti 
':f{lri('9LJ-Lll 

iJt'loS'!J

,rlJir,+l-1.crliSFl sjiiJLL 'ql 'r!fl ; 
iillill r'{j ' '-l'iJl'," 

r3Lll r"

,JUll e- !,-+b .,t'iJf 4. q+Jl s.i'*i 'i'qs1O'rtr' ' irrJ I o-u .rJ' o'1";L dl

,/ plS uJ. iiJL,-JblLr i':,ll ,rr'ball &' i.r- tti ' ri C^ 'l-tl*'b Ll{lb

,rtrlr J:t!!b rti,j,! t ,\\t/\ o;-)t Li Y11.Vol jt-ill 'Ytl\ JlJill (,rl" :.rL! (Y

.11!r-,1i3SJl1-;r.
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Q.eJ..-;lS i

' 
(l)-ulrJr,<.r.,t- . :L- u rr. tpsul r*u J orL <J3i

;jL. "J-t 
rir ,r-.L 1L <iu;qr,-.Ii j.i: v

t,ii_r. ,*.lt;u ,. <i.;Li ,;. J,;.rLl jr+l J ci 6;ri
, (.). .$ r:ll e,.rut r.i st.: ,li tc.+ d,

.,j LS &3L f-yl u-L l | ; L rl 
=u--:.ll 

g-.;t - 'tl J-ill sla iJ=lJ.ltJLJ| !i+i
, (1).1"-. .; ..,r,.,... Jri; Lse*,"JtflJt+ ra;L.rr.c.J,

*i,:l "*,r;;r 
i..^i *o *r,. ,r*. irJJ

#,:.,.-U..l.t S u.i,-ll l+rLJlrlr c,rl. i,i.,.o-11 un .,J. cra,,.nll,Jr
, h.u,.+. Ul.*.E

(,r L{+,i 6LllJtjll Lrs'.,5.rJ1 
"lr-il 

I i-irU,t rLJL . :Lrrl Jl,i;l-rrl L*i rij
.r,-,L..- :'.1 C*- .r.:,11./l ,i. C Lrr,i 1".:.. tr Jbll r:6lr.;il u,ilJU.;e-Il

"-l^ 
J,.lt I . i L- ,:,.!'[r, &iJ lr Jt.iJ I iy dl.,;r-itl r, d ]!cllS ilSl t-iir. ,tijt

l.u 3y1"rll,!l.rr$1.;i ,.:>-. "6,,GI| ;;tS lJ,Qlj,5!l '!ill -,.r-..
.(v)n t:i* F r sra.i

dri ,/ Cdti ,JLJL ,:{J"Jl 31L:Jl "l,Xl 
.u l+^i & L+"+- ;l^ t lt rrrl $J

:' lil l J5 . \ l Yfu l,r.. Ji (;,-rL-t t fL*, 1(i. ts.,rt+,.r$tt *Ul at . tl ; "tl;<y,,1 as.rJl3'r3 .t,-i: r'i,lJ"JL , - ;j+ll .r,-_r-. - u 
"lerLJl d,*r r ,l*J L .iij.r

n;l-il I b;-at ni . t,*ltr . 6 I ,.', . .y 'v1 <.rSi, ci ,f : .,ir,r:< ,.j_.J I cu-,;r-Jt

ll{ i1...rlJl r-Jldl ('Ji fj,pt+ii-l3i r-+dJsiJ.ri;,i , Lilt 3i ,Julst:Jlr
.l.s- .r.ilsr,ri j+j,*Jj.rjl .rj-lll ,r.! ci J{-iI b ,JBj.5tl tf^ qr*;.-: rrt -.; (t)

. olV/Ai:l;J13
.rtl\ niJntr.it . (o)

':..(.lu.lgJLl,\ovlf 
O-+L-. rJluL-;6e-i, \. o ArlY ..r-.:-:j|, , \ ttlf ,-tr-VtC+t> (1)

.'( a, /\ q;jt aJ,r,f tt s. liLJtsJ.c 
C ),1,\\L/\

e,r,\L/Y J---------ill a .-i vol.ir - iyt ,\,V./y ,. .r:U:g-tr-r.\ot/rJ.p.6U(V)
L.Jjr_,.'rl JIJiJI .Yr1lru;Jl r_./i, \AVsp. ;tJt u.___+t ,\ovlys+t j,tJ_--"
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:--irr.Iiifl C ;; cy . e tlyt tg .p*r .. i-r. -rl cl.ri .-it l t,r, K li i,1".

.(A) .,loirr.rr-l L Lqi u4 6i't;^.;lS l.il

: 6J,iiJ I .,,S,.L,i j3l3ll ;i 
"Il -sr"li.rlt.-,.ri1

|.lfA ,r-L- <i.l '- ':,, g.iti,J=,-l 6ill,g.,i.[ lli qJ

.C-+Jl Js t$l'tr.rL 
",;J 

I l-ailLir.!...ul i*l &:.ir.-il-JlJlr r, Uol

,ii ,rL qr--- r.t^ i.rll iriJr.dJl -l.p c <.3fuf 'l{r.-r" J,.ill ;r,<1 lir rJ..r

. 
(1[,.- ;u ..:. r,!r , .9]ll iL- ; ir:1" ,',-S-.,

Ju . r yr-+l r !-r r rr;<j, 
"p"uu !-: 

I lr*t rJ, JL,i dJi sj sdb
tJ ,-iFl +'f+i. I r <i. c,jjl <:1,- lll .:,1.'- i,b. b.r$ Yj otl'^i ,.ljll

. (\'). 1"5, lK u,g !H t.+ J : rti... .3'r,-;r,;r; f ,6l

' 
(\ \) ;;,Lt .,ilr -* {ri dli !ru

t ;,:,, i"-. , 
= 

r:ll 
C J:*, ,r-----r; "---1" 

!"4 >U
. (\Y) *t;tr6;;r..yrj

;+fr ,srfi;i.q;J 6:ii ii .1,..rl3 r.rl : l-.r:r

u'Jl &lJj ri. \ t \lLJl( f<,iir f+L 'r^:. .: y'i rrlt': <lg;,tlr':"y1,
j rr^ :', I q.i C.+ di : trl'l b . t+ I 313 .r,. -lr "'.t (f,:;) .l- c,+ al..ri

, (\r)r*,.irr; f;.r a<-.1.
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Parallel Processing

1- Introduction
Many significanr scientific and technological problems require the use

of large amounts of computing time. To solve these problems, rhe large-
scale parallel computer has been developed. In fact, until ten years ago the
major share of this increase in computation speed has been derived from
faster electronic components.

The earliest computers were introduced in the 1940 and early 1950 and
used very slow electronic components such as relays and vacum tubes.
The demand for faster machines was appreciated and so with the advance
of technology in the late 1960, integrated circuits (IC) were used in
computer design followed by the large- scale integrated (LSI) ctcuits.

Thus, any further increase in computation speed can only be obtained
through both increased switching speeds and increased circuit densities.

However, such breakrhroughs in the future will be difficulr and costly
because circuit densities are fast approaching the limits of optical
resolution. Even if switching times becomes instantaneous distauces
between components may not become small enough to decrease generation

delays enough to make a rea.l increase in computation speed.

To handle this problem a new approaches must be considered that
depened on the application of novel designs of a parallel computer
architecture, and which lead to increased speeds through the use of
parallelism.



In the situation where mtnr. identical processing elements are lonnected

to gether it is hoped that b)' connecting p processors the speed of the

conrputer can be increased by approximately p times that a single
processor.

2- Structural Classification of Computer Systems.
Classification of computer sysrems based on how the machine related

its instruction stream to the data sYstem sream, (where by stream we mean

a sequence of items) has been observed by Flynn (1). Four types were

observed according to whether the insruction or data streams are sinsle or
multiple (see figure l).

Figure I (a) shows the single instrucrion stream single data sream
(SiSD) computer which is the *,ell known sequential computer.

Figure I (b) is the single intrucrion stream multiple data stream (SIMD)
computer, which is a vector or aray processor in the sense that each

instnrction operates on a data vector or arrav rather than on single operand.

Figure 1 (c) shows the multiple instruction stream single data stream, a

type rvhich seems to be unrealisric bur uhich Flynn affirms to include

specialized sreaming organization {2).
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Figure (1): The Four computer sysrem rypes (a) SISD, (b) SIMD; (c)
MISD; (d) MIMD.
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Figure 1(d) shows the multiple instruction strean.r multiple data stream

(MIMD) computer, conrposed of p processors connected together to
provide a means for cooperating during a computation, each of these

processors is a complete.

Hockney and Jeshope (3) summarized the principal ways of
introducing parallelism into the architectue of computers as:

-The application of pipelining teachniques to improve the performrnce of
arithmetic or control onits.

-The provision of several functions, such as logic, addition, and

maltipication, where these functions operate in parallel on different

data.

-The provision of an array or vector of processing elements performing the

insmrction simultan eausly, but on different data, where the data is

srored in the processing elements private memories.

-The provision of several processors, each of them being a complete

computer.

This also shows by historical discusion that parallelism has been

applied at several distinct levels which might be classified as:

-Job level:

-between Jobs,

-between phases of one Job.

-Program level:

-berween pans of a program,

-within the DO loops.

-Instruction level:

-between phases of insmrction execution.

-Arithmetic and bit level.

-beween elements of vector arithmedc.

-Within arithmetic logic circults.

With the aid of the above discussion and the structural notation of
computers, H. and J. Formulated a structural classification of computer



systems. The main subdivisions me shown in figure (2), stone (4)

3- The main parallel computer classes:

3-l Pipline computers
piplining is a relatively old idea, having received considerable attention,

in the early 1960. It is based on subdividing the Jobs into sirnpler tasks,

each of which is assigned to a sepamte working unit. A simplified pipeline

computer consist ofp pipelinig segments, each of which executes a part of
the processing and the results appears at the end of the Iast segment.

In a pipeline computer there are distinct pipeline processing capabilities

as, between the processor and the input loutput (I10) units.

within the processor the instruction processing canbe decomposed into

the instruction preparation (IP) and the execution (E), which can be

executed in parallel. As instruction prccessing Consist of instruction fetch
(IF), instruction decode (ID) can be subdivided into four subprocessors,

shown schematically in Figure (3). The pipeline execution for five
instructions, among the four segments of instruction processing, is

illustrated as a space time diagam in figure (4).

Figure (2) Smrctural classification
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Sirnilarly rhe floaring- point operations can be subdivided into cight
segments, as shown in figure (5). Forming a pipeline which speeds up rhe
operation.

A pipwline is said to be full when every working unit is processing
defferent data; this is maximum speed_ up. When the pipeline is not full,
then the speed- up is reduced.

To find out whether the pipeline is efficient or nor, the following
calculation is used. Suppose that all the subprocesses are designed rocomplete in time t. and s is the time to complete a process, then the timerequired for an n pipeline instruction process will Ue (r- t) * t+s. If tr is thetime to complere one instruction in a serial computer, tien speed- up isachived while processing n instucrions, if

(n-t) X t+s > n X tt .......> n> (s-0 Gr_0

, which implies that the pipeline can be vtilized iitt" s..l"s ofprocess islong reladve to the number of segmenrs in the pipeline computer.

3-2 SIMD Computers
A SIMD Computer consist of p identical processing units, arranged in

5af form. All the processing units are conrrolled Uy u"gtoiut 
"onr.or 

,rit.The main components of SIMD compurcr system are:

gment for floating- point operations

input exponeni

substoct

coefficient

olignment

shift

n0rm0iize

ouhut
OCCUMUIOTE multiply 0dd

Figure (5) se
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- r number p of processing elements (PE)'

- a number m of local memory banks (LMB)'

- an interprocessor comtnunication netrvork (lCN)'

- a local on loff control unit (LCV).

- a global control unit (GCU).

- a mrin memory bank (MNB).

Two simplifihes SIMD computers are shown in figure (6)'

In figure (6) a there are identical numbers of processors and memories

The ali-gnment network is used for communication between PEs and

bet*een LMs. In figure (6) b there are uneven numben of prcrcessors and

memories, lhe alignment network can be used for communication between

PEs and LMs.

In an SIMD computer the PEs do not generate their own insmrcdons'

bur they all receive the same sequence of insruction from the CCU' The

arithmatic

Figure (6) SlivlD ConPuters
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Vector instructions nre execured directly by the pEs. The local on 1 off
control unit is used to permit processors to ignore certin instructions
transnritted by the GCU or to hibit rhe operation of some processers.

3-3 NIIMD Computers
The multiple instruction multiple dara (MIMD) computer sysrem is an

alternative design of greate promise to produce a high speed computer,
because it is well- known that the array and pipeline computen architecrure
will not reach the performance goals that scientists would like to achive
and use by the next generation of machines.

The MIMD computer is composed of a number of processors, each of
which is a separate computer. The processors are connected together,
usually by a communication switch to provide a means for cooperations
during computation the processors many share common main memory and
input 1 output (I/O) equipment, and a unir incorporating a higher lovel of
conlrol may be used to control the trans for of data to assign tasks for
different processors.

In general rhe class of MIMD sysrems there is a wide range of
cooperation between the processors. However Hayes (S) has
distinquished the two main classes.

Indirectlu coupled systems are those where the integration is achived by
aommunication between I/O systems. In this way programs and data can
be shared between processors. Main memory is not shared.

Figure (7) shows an example of this system, where two processors of
the IBM 5/360, 5/370 series are indirectly coupled.

Directly coupled systems are rhose in which a high degree of
cooporation between several processors are achieved, whore the
processors communicate through a main shared memory and concolled by
single operating system.

A switching network or bus system is provided for connecting the
processors to the shared memory.

\LO



t/0

bus

ri0

bus

Figure (7) Indirected couple system of two 5/360, 5/370 computers.
Generally, the cooperation between processors and other functional

units depened heavily upon the interconnection network and organization
used in the computer system.

4- Structure of Parallel Algorithms
For the design of sequential algorithms computational complexity must

be balanced against srrorage. An efficient parallel algorithm requires that
special care should be taken to balanced the requirements of the algorrm to
the ability of a camputer system sadsfy these require ments.

Consider a segment of an algorithm, consisting of five smaller
segments S1, Pl, P2, 52, see figure (8). Of these segmenrs the p1, p2

and P3 are independent and so they can be executed in parallel.
Transforming this algorithm to aparallel one we have an algorithm like the
one shown in Figure (9), where after the execution of step S l, three paths
are created and executed; after the termination of these three parallel paths,
the step 52 is executed. Even in this simple algorithm there are some
important issues to take into consideration, while the algorithm is
implemented.

First, a number of paths should be generated, and no matler how many
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processors are assigned to the job, each parh should be executed by only
one processor, locking out, all the others.

Second, dara defined in Sl and used in pl, p2 and p3 shouls be
available to all processors data defined in Sl, pl, p2, and p3 should be
made available to the processor execudng the 52.

Thired, all the parallel paths shourd be terminated before the execurion
of the step 52.

In summary, there are three factors which have to recpive special
consideration in parallel atgorithms.
-The creation and termination of multiple processes.
-The interprocessor communicarion.
- The tasks synchronization and mumal exclusion.

SI

Figure (8):

sequentiaJ algorithm
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Figure (9):

Parailel algorithm

5- Parallel algorithm
Research in parallel computation indicates that ofen the techniques used

in serial algorithms cannot be directly applied to parallel compurers. There

are cases where officent serial algorirhms do not Iead the efficient parallel

algorithms, because of the structure of computer itself, Evans (2).

It has been seen that the interaction or communication between the

processes introduces a considrable overhead. These interaction poinrs

divide up the algorithms into anumber of stages with the processors

communicating at the begining and the end of each stage. The speed of
each stage, due to the overheads is unpredictable, and the necessity of
coordination between the processes is more than obligatory.

Parallel processing system can be classified according to rhe

coordination of operations occuring simutuioneausly at aparticular level.
There are two major classes.

The first is parallel computers which relay upon hardware for
coordination, including SIMD, and pipeline systems, where the
processors connot be used to run non- identical computations and so they

have to remain idle when not required the non- idenrica computarions, and

Y!A



so they have to remain idle when not retluirred the non- identical
compulations should be executed sequentially. A perfect parailel
algorithms for such computers consist of a stream of identical or vector
computations.

The second class is parallel computation, relying upon softwave
functions for coordination, which includes MIMD systems, where the

processors can be used to run different computations, with the system
providing parallelism between sections of program and the unit ol
parallemism consisting of many insrructions. A perfect parrallel algorithm
for such computers consist of concurTent procosses that many operate

simultaneously on different processors for solving a given processors for
solving a given problem.

6- Conclusion
Parallelism can be introduced into computers in a number of ways and

at several levels within the processing operations. These include pipeling,
array or vector processing, parallel processing of data and multiple
processors, softwave algorithm are being reformulated to exploit more
fully the potential of parallel compurers, so parallel processing irs uses in
all levels of the processing operation.

Yt 1
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Y..Y/plJl r.uJl L,Ul ;r,,tll i.l5:1+-.

In my own heart loye had not been made wtse

To trace love's faint beginnings in mankind,
To know eyen hate is but a mask of loves.
To see a good in evil, and a hope
I n ill- sucess; to synpathize, be proud
Of their half- reasons, faint aspirings, dim
Struggles for truth,..
All this I knew not, and I failed.

(Y,422G3r1
In the preface to rhe first edition of Paracelsus (1835), Browning says

that he reversed the usual method of drama.

Instead of having recowse to an external machinery of incidents
to create and evolve thc Crisis I desire to produce, I haye ventured
to display somewhat minutely the mood itself in its rise and
progress,... to be general$ discenible in its effects alone,...
I haye endeavored to write a poem, not a dreari .

Hence the poem contatins not action though each section relates to a
period in the life paracelsus, but not so much his life as the history of his
mental conflict. The mind exploration reflects differenr facers of his soul.

Like the Victorians, Browning had faith in progress. He caught the idea
of continuity from the Darwinian theory of evolution which he applied to
spiritual and intellecrual worlds rather than the material one.

Behind the mask of Paracelsus, the Renaissance physician and alchmist

NADIA ALi ISMAIL
AL- Ma'moon Univcrsiry College
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(1493-1541)1, one can discern rhe direct glance of the young Robert

Browing hinrself. The restless spirit and the mystery of infiniry were part

of the detail which atways delighted him in sixteenth century Renaissance.

Paracelsus reflects Browning's soul being passionalely idealist-

Inspired in part by the aspiring spirit of Shelley's Godwinian dream of

human perfectibility in part by his own buoyant temperament and

unshakabel firith in God, he is filled with a passion for the absolure. He in

vain attempts "To contemplate undazzled someone truth" ( 1.564) till his

nrind "Dazzled by shapes that filled its length with light". (11, 1422)

He moves with "new- hearted force" in "strange and untried paths"

Wishing to elevate himself "far above the gorgeous spectacle". With this

"Eue fire" and "wolfish hunger after knowledge,' he hopes to discover

truth mysteriously covered in the "invinsible air". He goes in this "perilous

Joumey" with a spirit "so majestically" defying all abstacles beliving that it

is "an authentic mission" to discover secret truths which yeam for birth"

(r,s63).

Paracelsus is intellectually a proud man "but shrank/ From aught which

marked me out a part from men.' {1, 494- 95). This is what makes his

friend, Michel, say:

Man should be humble; you are very proLtd:

And God, dethroned, has doleful plagttes for such!
(1,7 t2-13)

But Paracelsus wants himself to be "a star to men forever" and

If can serve mankind

T is is well; but there our intercourse must end

I never will be served by those I serve.
(t,621-23)

He is disillusioned to find ali those who surround him stagnant Yet he

proceeds making his life a "vast unbroken chain of thought" and "a

working sea" which pans him from the "happy strip of land"'

As a lrue Renaissance, a sort of Faust- figure, Paracelsus exclusively

YlY



devotes himself with "resolute soul,' to the pursuit of knowledge, seeks it
joyfully leaving love out of his scheme of life, ,'My heart no rruer, but my
words and ways/ More true to it'(1,15-6). On the account of this error, he
is brought ro rhe verge of ruin despite the splendid endowment and
magnificent aspiration of his genius.

Love and knowledge are constantly contrasted throughout the poem.
The ambitions of Paracelsus and the poet, Aprile, represenr rhe quesr of
these ideals. Loving and knowing in the poem have a pregnant sense. It
goes beyond the abstract view that intellect without affections is a vain
guidein life.

What is said in Paracelsus of men at large is obviously the case with
artists. Paracelsus is the victim of his own ambition to attain truth. The
afiist's struggle for expression is a strife to anain the ideal. It elevates him
to be a symbolic figure of humanity, as he digs in his sout seeking erernity
of humanity. Both man and artist look for a higher step of progress.

It is the truth which is very difficult in Browning's view and requires
infinite parience to conquer obstacels when be pursued an idea to its depth
of meaning. Hence, in a letter to Ruskin, Browning wrote, "poetry is the
problem of putting the infinite into the finite,,S. Elsewhere Browning sees
the poet as a man who is chosen by God to receive his ,'great 

comission,,,6
a sacred duty to speak the truth, the imprisoned splendor., (1,745).

Paracelsus is a man who is endowed with infinite aspiration and
towering ambition of genius who cannot reconcile the demand of the spirit.
This is typical of Browning who believes in the inexhaustible capabilities
of the soul which has its roots in the romantic tradition which he inherited.

As for Aprile with his "mighry aim" and ,,full desire', to ponary love in
the loftiest vein of romantic idealism, he cannot rest content with any finite
manifestation of beauty. This is because he desires to gasp the whole sum
and the absolute essence of it.

Aprile begins with sculpture, the most imitative of ims, closest ro earth
to which is of two dimensions, more imitative, less material to poetry
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which is more spiritual. He is ready to "throw down the pencil as the

chiset". To perfect all, he rises to music, the most corporeal of ans which

is the symbol of infinite "as aluminous haze links star to srar". Aprile

strives to embrace the whole universe of finite beauty through meditation

of all ans, passing beyond this to mystic inlercommunion with the perfect

[.ove of God.

Ihave gone through

The loveliest of life; createfor me

lf not for men, or take me to thYself

Eternal, I nfinite Love!
(rr, t327-30)

He echoes Shelley's "Alastor," the spirit of solitude, a self- centered

man whose love is a selfish one. Aprile does not care for others, but for

himself only. For this, the love which is typified in the anist may be

isolated from the true meaning of Love, so the kind of love which

Paracelsus needs can be poorly leamed from Aprile.

Of all passions, none reaches out towards the infinte as love. Browning

here is like Plato who believes that love symbolizes the thirst for the

infinite which is the primary need of humanity. Hence, there is something

myslic and transcendental in the power of love. Both Paracelsus and

Aprile are idealists and their fall is because of their thirst for the Absolute.

The fall of April is a warning to Paracelsus who at the end says "l was a

fool" and all was "perpetual barrenness,".

Trust me who am one of You!
All ruins, gloriotts once, but lonely now-

It makes my heart sick to beholdyou crouch

Besideyour desolate fatne: the arches dim,

Afar resplendent temple, allyow own?

tongue of mine

Yl t



Should ne'er rcvettl how blank
Their dwelling is

(v,s634-46)
Browning in his final canto does not give the romantic or platonic, but a

christian representation of rove. Aprire learns aI the end as he tells
Paracelsus that he should not have rejected the imperfect means, but rather
to strive to give earth a ponion of the infinite good and beauty.

Knowing ourselves, our world., our Msk so great,
Our time so brief, it is clear if we refiue
The means so limited, the rools so rude
To excute our purpose, life wi fleet,
Andwe shall fade, and leave our task undone.

(\, 1343-47)
So, to stoop to the weakness and lowliness of his brother men would

not as he mistakenly had thought involve a sacrifice of his divine calling.
He would be the self- same spirit but ,,clothed in humbler guise.,,
Paracelsus leams the cause of his failure.

I learned my deep error; love,s undoing
Thought me the worth of love in man,s stare

(Y,4208-9)
and in another place the power of knowledge is

Like a mighry river,flowing in
But clouted, wintry, desolate and cold

Y'\ o

(1r1,2591-92)
Browning's concept of love is seen as ,,love stoops to coquer,,,7

triumphs in the midst of conflict, suffering and *ins its way from
weakness to strength. Such love breaks the pride ofparacelsus and makes
him sympathise with human weakness. This self_ sufficient individualism
and scorn of the limitations of life prevented his self_ love from becoming
a social one.



Love- n)t severely Pure

But string fronr weakness, like a chance snow- plttnt
Which cast on stubborn soil, puts forth change buls

Love whtch endLrres and tlotbts and is oppressetl
And cherished, suffering much and nuch sustains

(v, 4052- 57)
So his conception of love is related with Browning's perception of its

supreme revelation in the person of Christ. "Such ever was love's way: to
rise, it stoops."8 He becomes possessed by a kind of "melancholy

resignation" that he is incapable of a new stafi.g The quest for the absolute
makes him not fit for any orher cause of life "love, hope, fear, faith- these

make humanity.../ And these I have lost! (lII, 2582-84). Accordingty,
Paracelsus realises the dispadty between the Ideal and the Real.

The only consolation Paracelsus finds is the fact that he is human, and

therefore weak and imperfect. The closing speech of the dying Paracelsus
gives a statement of faith which is to be Browning's. In death, he wishes

to join his fellow human beings:

Lay me thLu, then say, he lived
"Too mu.ch a.dvanced before his brother men;
'They kept him still infront: 't was for their good
" But yet a dangerous station
With men: So, here at least he is a man!

(v, 5914- 19)

Forcibly, Browning sees the Good is Love. Love is common both to
God and man; it is through love that man touches the infinite. It is a surer
way exalting the human soul to a higher life. It releases him from the
prison wall of his own absorbing self. Therefore, Paracelsus' desire for
knowledge unanimated by love is a dry well, futile, leads to ruin.

To conclude, Paracelsus reflects -Browning's passionate optimisim.
The poet sees the reflection of the sun in a deep well. The hope which he

\11



weaves amidsr wretchedness reflects his adherence to rhe theory of
evolution which sees life progresses to higher levels; and is fimrly
grounded on his fairh in God.

Perfection can never be wholly obtained, only approxinration to it is
possible. Hence, failure to achieve it is to be welcomed, for the wonh of
life lies in striving for a noble ideal, nor in fulfilmenr. The vast ideals of
human capacity to be all is hindered by an inherent weakness set by God to
human endeavour.

Consequently, Browning's key concept of success in failure made him
seem in the eyes of the Victorians a shallow optimist $,ho never suffered
the reverses of life. This is not tnre for Browning sees man as a mixture of
good and evil and hope is derived from the imperfection of life. Therefore,
this apparenr failure in rife is an illusion. It is after dearh that the soul
pursues the designs unferrered to reach perfectibility.

Notes
I All line references to paracelsus are taken fromThe Comptete poetic

and Dramadc Works of Robert Browning (Boston: Houghton Miffin
Company, 1895), p. 12.

2lbid, p. t2
3 Historically Paracelsus was a German physician who determined to be

the most glorious man on earth. His learning was associated with
alchemy and astrolc_ey, which marked the progress in medicine. He
was also interested in empirical research in medicine, rather than
accepting the authority of previous remedies which he considered
harmful. In addition, he was noted for a furios egotism and
intemperance. See Ralph A. Ronald, The poetry of Robert Browing
(New York: Monarch Simon and Schuster Inc. press, 1965), p. 13.4 See P. S. Sastri, Robert Browning: Selected poems (Agra: Lakshmi

_ Narrain Agarwal, n. y.), pp. 6, 12, 13.
) 

Quoted by Sasrri. Roberr Browning: Selected poems. p. -14.



6 
QLroted by "A Carden in the Betty Miller, Environs,' in Robert

Browning: A Portrait (London: John Murry, 1952), pp. I l-2.
7 wi ion, O. Raymond, The Infinite Moment and Other Essays in Robert

Browning (Canada: University of Toronto press, 1950), p. l7l.
8 ruid, p. rs.
9 See loan M. Williams Robert Browning (London: Evans Brothers

Limited, 1967),p.26.
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Variants of English /r/

Introduction:
The English /r/ phoneme is imponant in that there are differences in its

articulation as well as its distribution which are found in different accents
of English.

Many foreign learners of Ennglish irnd difficulty in pronuncing rhe
English /r/. They are unable to acquire irs pronunciation. Therefore,
different varianrs of /r/ appear that replace the English one. But, for the
purpose of teaching, the post-alveolar frictionless continuant fl is adopted.
It is used by the great majority of Rp speakers.

Phoneticians differ in their classification and description of rhe English
/r/ phoneme. Its usage and occurence also reflect some differences among
phoneticians. There are different forms or allophones of this sound that
appear to be more than any other consonant in English. Thus, it is of
considerable imponable.

1- The Description of the English /r/
The Description and classification of speech sounds is the main aim of

phonetics Sounds may be identified with reference to their production (or
aniculation) in the vocal tract their acousric ransmission, or their auditory
rcception. The most widely used descriptions are aniculatory, because the
vocal tract provides a convenient and well-undertood reference point.

Consonants are normally described with reference to six criteria: First,

lbtihal Mehdi Abdut-Kareem Al-Temimi
Al-Ma'moon University College



the sourse of the air stream (whether from the lungs 'i.e., pulnronic') or
tionr some other sourse (non-puhnonic): second, the direction of the al

strelrn (whether rnoving oatwilrds 'egressive' or in wa.rds 'ingressive';

third, the state of vibration of the vocal folds (whether vibrating 'voiced'

or not 'voiceless' ; fourth, the position of the soft palate (whether raised
'oral' or lowered 'nasal') ; fifth, the plase of aniculation in the vocal tract(

rvhether bilabial, labiodental, dental, ...etc): sixth, the manner of the

articulation (whether plosive, nasal,affricate,...etc.) (Crystal, 1985:155).

Most speech sounds and all normal English sounds tre made with
puhnonic egressive ung air. The criteria place and manner of aniculation

are the main possibilities for consonant variation, (Cimson, 1980:33

:Crystal, 1985:155).

The customary classification of the English consonants includes the

following essential factors: (l) the place of a-rticulation; (1) the manner of
articulation ; (3) the presence or absence of voice; (4) the position of the

soft palate (Gimson, 1980:37) (See table I and 2).

In termms of the place of aniculation, English /r/ is described as being

post-alveolar that is its aniculated by the tip-tongue against the back pan of
the alveolar ridge (or upper teeth ridge) (Jonse, i960: 194; Gimson,

1980:205). In other words, the tip-tongue is raised in a position to point at

or approach the back of the alveoral ridge without making any contanct or

touching . (O.Conner,1980: 60; Roach, 1991: 60). /the tongue has a

curved shape . The front part is low and the back is high. The whole

tongue being laterlly conracted. (O.Conner,1980: 60; Jones, 1967: I94).

Manner of articulation refers to rhe type of constriction or movement

that takes place at any place of articulation, such as a marked degree of
narrowing a closure with sudden release, oor a closure with slow releas.

The obstruction made by the organ may be total, interminent, partial, or
may only constitute a narrowing sufficient to cause friction.

Christophersen (1956: 123) describes /r/ as " fricative, i.e., it belonges

to the same group of // and /l/." But , two points are drawn distinguishing



lrl fron lzJ and /l/. First, tbr /l/ the opening is lbnned tr the side of the
tongue while the tip-jtongue is in conrct with the teerh (or alveolar) ridge.
There is no opening at the tongue for /zJ and hl and the tongue is close to
the teeth idge /z/ whereas it is less so for /r/ ; rhus its frictional noise is
very slight. Second , it is the blade_tongue used for lzl bu the tip only
used for /r/. (Ibiid).

O'Connor, on the other hand, classifies /r/ as a gliding consonant which
consists of a quich , smooth non-triction glide towards a following vowel,
but it dosen't resemable any vowel. (19g0:59) .

However, for Jones (1969: r94) the mosr usuar En.'erish r is .a fricative
lingual' sound (transcribed [I] but many English pe-ople pronunce r as
'frictionless continuant'.

Frictionless continuant refers to any sound functioning as a consonanr
but which lacks the closure or friction that identify most consonantal
articulations. In Rp, the post-alveolar /r/ is articulated in rhis way, wirhout
audible friction. (Crysrat, I9g0: I54).

O'Connor (1973: 149 ) defines frictionless as ..sounds which are
vowel-like in their voicing, Iack of friction and nOn-laterar orar air-sream
but which function consonantly.',

All in all, the Rp /r/ is described as a fricrionress continuant (oor
approximanlt); ; that is, the afticurato^ (the tip-rongue and the back of the
alveolar ridge) approach each other but never makes contact. (Gimson,
1980: 205; Roach, 1991:59) In orher woords, as it is compared with
frictive r the aperture (i.e., the opening) berween the tip-tongue and the
alveolar ridge is slightty wide and it is articulated with less exhaling force.
(Jones, 1967. 205).

As far as voicing is concemed , the post-alveolar /r/ is pronounced
when the vocal cords are made to vibrate, So, during the aniculation of /r/
voice is produced . (Jones, 196'l:194).

Funhermore, /r/ can be pronounced with a wide separation berween the
upper and lower feeth. The soft palate is raised. (Ibid).



One final characteristic of /r/ is that the lips should be slightly rounded

especially when /r/ occurs intially. e.g.,'rude' ru:d. (O'Connor, 1980:60;

Roach,l99l:60).
However, according to Gimson, the lip position of /r/ is determined

largely by that of the following vowel , e.g., 'reach' ri:tS, root ru:t Since

/r/ is followed by /i/ which is produced with nentral or spread Iips, it is

produced with spread lips, Similarly /r/ in )root' is pronounced with

rounded lips. ( 1980:206).

Concequently, the RP /r./ can be described as a voiced post-alveolar

frictionless continuant (or approximate) and lhe soft palate is raised.

(Gimson, 1980:205; Roach, i991 :59).

2- Trills, Taps and Flapps
In general , a trill is one typpe of consonant resulting from a stricture of

intermittent closure. It is also called rolled consonant. (Abercrombie,

1967:49).

On the basis of manner of articulation, a tr-ill (also known as a trilled of

a roll) consonant refers to any sound made by the rapid tapping of one

organ of aniculation against another, Such dialects of English as Welsh

and Scots used the trilled r. arabic r is a rolled or trill sound . French and

German have uvular trill. a fricative trill may also occur when the trill

accompanied by audible friction. furthermore, bilabial trills are possible

when one makdes a 'freezing' noise, brrr, or imitates a car engine'

(Crystal, 1980: 366).

For Malmberg, trills (also terned vibrant) are afliculated in a way that

the articulating organ which is either the tip-tongue or the uvula forms a

series of very brief occlusions. They belong to r-family of sounds'

(1963:45).

On the other hand, O'Conner describes rolls ass consisting of several

rapidly repeated clousres and openings of the air-passage. The speed of

these closures and openings requires an elastic organ; that is, the

tip-tongue which restricts the palaces at which rolls can be made'



Therefoore, alveolar, post-alveolar and retroflex rools can occur. In
addition, the uvular can roll against the back_tongue and sdthis is common
in Dutch, French, and German for r. It is simply reminscent of a gargling
noise.(1973:47).

A flap or flappe6(2) sound refers to any sound produced bny a single
rapid contact between two organs of articulation. In English .very,, 

the r is
produced by the tip+ongue in a.flapped' articlation a-gainst ttre alveolar
ridge. (ranscribed t , I ). (Crystat, 1980: 147).

Ladefoged (1982:147) defines a flap (also tap), .,an arriculation in
which one aniculator strickes another in passing *hil. on its way back to
its rest position."

Didtinguishing between taps and flaps, a tap is simply a rapid
aniculation of a stop elosure . It is caused by a ,ingl. cort action of the
muscles so that one aniculator is thrown against an-other. A flapp on the
other hand , is articulated in : way that the articulator which makes the
contact is returning to a position of rest, while this is not so in the case oftaps. (Crystal, I 980: l4g; Ladefoged, 1 9g2: 147).

Funhermore, trills are always centrally aniculated, but flaps and taps
can be made with either a centrirl or lateral aniculation. That is, when

1$ins a tap [] or a flap I t ] rhe air stream is allowed ro flow over the
sides of rhe tongue (lateral articulation). The central articuradon means am
arriculadon in which the air stream over the centre or the tongue.

. In short, trilrs (or rols), taps and flaps are different ierms used toclassify the consonants on the basis of the manner of aniculation. Asregards the English /r/ phoneme, trill, tap and flap are considered differenr
types of allopones.

3- The Varieties of /r/
- 

The English /r/ phoneme has more phonetic varibnts (also calledallophones) than any other Engrish 
"onronunr. 

But, the commonest andacceptable one is the voiced post-alveolar fricrionless continuant(tanscribed I i'] that is used by the great majority ofspeat ..s of nf.



According to l\1al:rberg. tow types are distinguished in terms of

aniculatory organ: na:rtely, the front or apical /r/ and the back or uvulu /r/'

(1963: 46). The fust is pronounced in a way that the tip-tongue which

touches the alveoler is pressed forward by the air stream and returns to its

former position. This movement is repeated up to four or fove times in

succession for a strong r. This r is called'rolled' r. It is the primitive form

of the /r/ phonemce: that is, iit must have been the [r] of Latin and Greek

and the primitive Indo-European [r]. (lbid)-

The second type oi /r/ is called 'trilled back r' in which the apical r is

replaced by the back or uvular which vibrates and forms the repeated

constacts with the brck part of the tongue. This type is prevalent in

France, Germany and in a few other European languages like Danish,

Swedish and dutch. This back r is also found in Nonhumberland (a region

ir Creat Britain) (Ibid ,.

Phonetically, this development in the pronunciation of /r/ represents a

kind of phonetic degeneration (i.e, a weakening of the pronunciation of

/r/). For example, the trill may be weakened or disappeared and the

tip-tongue continues to pass lhrough a small opening producing a

fricidonal noise. Therefore, the trill is no longer a vibrant but a 'spirant' or

frictiveconsonant.ThisisthecasewiththenormalBritishEnglishr.
(rbid,47).

Accordingly, Malmberg considers these two types of r twwo variants

(or allophones) of rhe same phoneme. By replacing an apical r with a

uvular r the meaning ol a word is not changed'6) (t96g'+8)'

However, Jones specifies five chiefvarieties of /r/' they are as follows:

1- rolled linguai r
2- flapped lingual r
3- frictive lingual r
4- rolled uvular r
5- frictive uvular ;

Special symbol
r
L
T
R
B

YVT



The rolled lingual r is nrade by a rapid succesion of taps of the
tip-tongue agains the teerh-ridge (or alveolar ridge). (See fig l) it is used in
the Nonh of England and in scotland in initial position in place of the
Southern fricative r, (4) e.g.. .room,ru:m (lid, 195) Moreover, the rolled
r can be used in all positions in Scotland even before consonants and
finally, e.g., 'hard' hard, 'giri'gerl or g rl . In Nonh yorks it is used afier
/tl and ldl as in 'true' tru:, .dry' drai Nrtard,l,972:144).

For Cimson (1980: 207), a rolled lingual [r] is heard amongest Rp
speakers only in highly sti,lized speech, e.g., in declamatory verse
speacking . This type of /r/ is considered typical of some scottish types of
english.

However, most Scoots use a voiced post-alveolar frictive r (ranscribed
t f I ). The roll is sometimes used for special effect, e.g., for declaiming
or for extraclarity. It is also used in Welsh and in many foreign languages
such as Sp::lish, Italian, and Russian. (Wells and Colson, l97l:9?).

Another type of r is the flapped lingual r ( transcribed [ / ].i5) tt is
formed like rolled r but consists of only one single tap of the dp_tongue
against the alveolar ridge. (Jones, 1967,195).

According to Cimson, rhis variant IJ ] replaces the frictionless
continuant [/l when it occurs intervocalically, i.e., between vowels, e.g.,
'very' veri, 'sorry' sori, .forever, forev).It also occurs after / e"[ e.g./,
'three'gr,'with respecr' wi| rispekt, . sourhem !}; (19g0: 207). Another
position ofa flapped r is found after /b,g/e.g., ,bright, 

brair, .grow, grly
for Ward, this variant is called a.. semi-rooled, or,. one_tap,, r [ ]. It is

used between voised sounds. e.g., .veryi!0 quarrel, kwo I and after the
prepdental fricatives lp,fil e.g., through gful brotheran (1972: 144).

Nevenheless, Christophersen considers the .. one-rap, or flapped r a
special type of rolled r, but it consists of only one tap. Thus, it is not a
vodant of lr/.

Many RP speakers use a ,flapped' r as subsidiary member of the /r/
phoneme. It occurs in unsEessed intervocalic position, as in ,very, .veri,



'period' pi)y)l' and when inserted rt the end of a word (6)' e'g'' for

instance '/dt i">pt,{Jones, 1967: i95).

The frictive lingual r ( transcribed t T I is considered the most usual

English r. ( Ibid, 194) It is produced rvith sudible friction between the

tipionru. and the alveolar ridge. It is used in many parts of England

except Scotland (Ward, 1972; 144) (see fig'3) Many RP speakkers use a

,oiced post-alveolar frictive [ ]f, I when /d/ precedes lrl' e"g'

'drive' draiv and in rapid speech at slllable or word boundaries' e'g''

bedroom, wide road. (Cimson,1980: 206)' Funhermore, most people use

a voiceless post-alveolar frictive r ( transcribed I l- I ) after initial /p, t,

k/ in a stressed syllable, e.g.,'praise' lpreizl 'crown' //kraun/'(Wells and

Colson, 1971:97)'

Gimson expresses more specifically the phonetic context in which

voiceless fricative allophone (or variant ) of ltl 17) is used ' First' when

following accented (or stressed ) /f,:'l'J the fricative r may be heard

co*pl.tJy devoiced, e.g,'price' /prais/,'try' /traV''cream' /kri:m/;

'oppress'/ o'prJ s/, atract' /a'trakV, 'across'/J kros/'

iecond, when /r/ followss an unaccented fortis plosive initial in a

syllable the fricative r will be partialll devoiced' e'g'' 'upright llntant/ '

'apron' /eiPron/.

Third, it also occurs in rapid speech at syllable or word bounderies'

e.g., 'nitrate' lni'treitl, )beet root'/bi:t ru:y', 'cockoach' /kokrutS/'

The last phonetic context in which the partialy devoiced ffcative occurs

is in the syllable initial sequences /spr-,str-, sk-/, e'g'' 'spnng' llN;uyl
'strins'/5tr,4 /, scream /5Kr'i'.wr / Moreover, the partially devoiced

fricative t J.. I may occure after other accented fonis consonants' e'g''

'fry' /frai 7, 'thrive' l0 ro-N l'shrink'/ SvilK/' (1980:206)'

The rolled uvular r (rranscribed [R] is regardid another type of r' It is

madebyavibrationoftheuvualagainsttheback.tongue(seefiig.2)Itis
heard in Northumberland and Durham' May European foreigners

including most French, German, and Danish people replace the English r



by a uvulir rolled [R] or the correspontiing fricative (transcribed [ ] . It
is also heard in rhe extreme nonh-easr of England and among some
Scouish speakers and as a defective subsritution for IT]. (Jones, 1967:
I98; Gimson, 1980:207.

The fricadve u,ular I b ] is uncomr,on sound. It is sim ar to the voiced
velar fricarive I |'J , but aniculated funher back, b1.the extreme back of
the tongue against the uvula. It is used by some Nonhumbrians and Nonh
Welah. It is also heard from French anrl German people speaking English.
(Wells and Colson, l97l :9-i).

There exists another rvpe of r rvhich is called a retroflex flap
(trasnscribed [r]. It is produced by placing the dongue in a retroflexed
position; that is the tip-rongue curled back near the hard palate (but not
touching) and then is throu.n fonvards and down wards in a way that the
under side of rhe tongue strikes once the ah.eolar ridge on the way past and
end::g up behind the Iorver reerh. (Jones, 1967:2lr; wells and
Colson,l97l :93). (See fig.4y.

Ward calls this variant ,,inverted r,,. ft is used finallv and befoore
consonanrs in many parts of rhe West Country. It is heard in the
pronunciarion of many educared speakers in Surrey, Ireland and America
e.g., 'hard'/ tulc\ 1,'g,lll/. It is also used in India and pakistan.
(1972:145).

Moreover, it is heard from English people in the place of the flapped r
after shon vowels. Thus, the interjections .hurry upl, , ,sorry,may 

be
heard as lhxli rg1,' sori/. This pronounciation is peculiar of individual
speakers. )Jones, 1967:215).

However, for Jones this sound should not be regarded as .a variety, of
r though confused by European u,irh flapped lingual r.(1967:194).

Cimson, on the other land, believes that the degree of rerroflexion of
the tongue for I J ] in the speech of rhe south-west of En..eland and some
Ameriica English is greater rhan in Rp. This is found in rvords such as'bird','lord','farm'. (1980:207).



More specifically, Ladefoged introduces the following rypes ofr with
their symbols,

r Voiced alveol.r trill
I Voiced alveolar tap
I Voiced alveolar flap
f Voiced alveolar approximmrnt

J Voiced retroflex approximrnunt
R Voiced alveolar trill
B Voiced uvular fricative or

approximmant

Ipero]
lpe&l
Ibln I

trLdl
til,,
lRu3l
IEu3l

lSpanish "dog" )
(Spanish "buC' )
(Hausa "servant" )
(British-English "red" )
lAmerican-English "red" )
(Provengal-French "red" )
(Parisian-French "red" )

(1982L142)
As it is illusrrated above, Spanish difterentiates between a trill and a tip

atriculation of r in such words as " pero' [pero] "dog" and [pefol (but).

Therefore, the trill and tap r are considered different phonemes in Spanish.

As far as the occurrence of the RP /r/, rhe voiced post-alveolar
frictionless continuant, is concc:led, it is found inidally and only before

vowels (i.e., prevocalic) as in 'red'/red,/,'arrive' l2iatlheartng' N'la,l .

(rouch, 1991...60).
Furthermore, it occurs after a lenis consonant (except /d/), either in a

syllable initial cluster as in 'bright'/brait/,'grey' lgrei/, or at word or
syllable boundaries as in 'umbrella' /^iVl. Another occurrence of RP/r/
is when a word ending with the letter r is followed by a vowel in the

following word. This /r/ is called 'linking r '(7) as in 'far away'l fa...r l.
(Gimson, 1980:206).

Nevertheless, RP /r/ neither occurs finally at the end of a word after a

vowel (i.e, postvocalically) nor before a consonant as in 'car'/ka:/, 'hard'

/ha:d/ (Roach, 1991 :60).



Conclusion
The RP allophone [ | which is a voiced post_alveolar frictionless

continuant (or approximant) is regarded the commonest and most
acceptable for teaching foreign leamers.

It is pointed out rhat more rhan five varients appear depending on the
different pronounciations of differen ts speakers. They are :

rolled lingual [r] , flapped lingual [fl.
fricarive lingual [ ] rolled uvular [R],
fricative uvular [ ] retroflex flap [ ].
Regarding rhe occurrence of Rp /r/, ir can be found initially, before a

voel, after a lenis (or voiced) consonant and when a word ending with
lerter r is followed by a word begining with vowel.

\otes
1-This term is suggested by p. Ladefoged and then adopted for frictionless

continuanr. (Abercrombie, 1967:50).
2- The term flapped r is sometimes used for a one-tap trill (See

Abercrombie, 1 967 :50).
3- In Provencal and Franco-provencal dialect, these variants are two

differenr phonemes (Malmberg,l963 :4g).
.1- It is also recommended by teachers of singing and elocution in all parts

of the country and used in making telephoone calls by those who can
pronounce it (Jones,l967: 195).

5- Also termed tapped r @almer and Blandford,1969:9).
6- When a word ending with the letter r is immediately follwed by a word

beginning with a vowel , rhen the r-sound is pronounced and it is
called 'linking r'. (See Jones,l967:196).

7- For more information about .linking r' (See Jones,1967:196_197) who
gives the cases of .linking r,.

t



(a

=

H
:f-

o
o-

al'

-_-

L.

c'

t\l

,al

6:)

_r,C-o

-o
o- rc.

i I-.r i ra L1 tt;r

Table -1-

The Intemational Phonetic Alphabet (revised to 1989)
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Phoneric table

Chief English consonantal anicularions
place of aniculation
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