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Aspects of the Hero in War Poetry between Art and
Idealism

Abstract:
Heroes had a distinguished place in the poetry of the Days of the

Arabs in their roles as leaders of armies who achieved victories that
secured fame to their tribes. It is natural, therefore, that this poetry is
to tre preoccupied with the idea of heroism as the bases of all human
actions, visions and notions, This study concentrates on the realistic
image of the hero its social connections and its formation in the context
of poetic arl. The study shows that this poetry has endowed the hero
with idealistic attributes. The perfection these heroes show is due to the
actual presence of the poets in the battles which helped them to render
all the details ()f the heroic action accuratel.r" especially in panegyric
poetry. The studl'' falls into two sections: aesthetic and thematic. It
deals with the subjects of praise, panegyrics, and elegy in relation to the
heroic character. The study shows also the mythical coloring of the
character of the hero in each of these poetic subjects.

The nature of the artistic image in the poetry of the Days of the
Aratrs imposed two trasic directions on the this study of the hero. The
first is reaiistic due to the historical actuality of the nian as a hero. The
second is aesthetic which is related to the exaggeration in the
glorification of the heroic action to a legendary extent. This resulted in
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a h_eroic he_ritage that.chronicles the feats of the Arabic man as knight
and poet whose arena is both the battlefield and the circles of creativiiy.
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Turkish policy to wards the Iraq 1991- 2003
Abstract

The research hypothesis is basic idea is that Turkish foreign
policy is continuity and change at same time.. continued adherence to
the highest interests of Turkey .. And change and the amendment is to
adjust policies through a system of means and mechanisms highlight
the pragmatic nature ofthe accounts of profit and advantage in how to
build positions and minimize the negative impression on Turkey In
light of this vision the Turkish fbreign policy.

after the end of cold war is to reconcile the regional affiliation of
Turkey to the middle East and international alliance with the united
states in particular and Europe in general . this policy and launched a
rush Caucasus Islamic republies central Asia which are emerging
after the soviet union callapse also Turkey involve in the second Culf
war as a member of NATO to demonstrate its continuing role in the
hunt for the new tasks in this ally .



r.k *r lrJl s'o-tl ;i6" lrl I 6dlll i!]-S il\.

The Second GuIf War and its circumstances and the results made
Turkey Key player and an integral part ofa global role in the middle
East through the factors of water and oil security and the Kurdish
issue in northern Iraq and the emergence of a Kurdish issue in
northern lraq and the emergence of a Kurdish entity in which the
nucleus directly affiect the situation of Turkey Goe- security the
Political settlement between the Arabs and Israel.

After the end of the second GuIf War and the acceprance of most
Arab counrriesg the State of Israel and the lsigning of peace agreements
between the parties involved in the conflict which allow Turkey
overcome a lot of caution and sensitivity in its relations with the Arabs'
which departed fore Turkey as an ally of Israel.
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Abstract:
Britain's decision to invade Iraq was not a result or reaction of

World War I as many historians might think, rather, this action was
inspired by the political and commercial impact of the British
tradesmen and residents who lived in Iraq and who pushed toward this
occupation. This is a fact that British senior statesmen have indicated at
that time emphasizing that Iraq represents their natural authority
where an eye was kept on it regarding the Europeans and their plans.

Phase one of the British activity represents, as described by
writers, is a phase and diplomacy of empowering their authority when
Britain had invaded lraq. Many procedures have been adopted to
organize management which was run directly by the British through
the political leaders. More focus was practised on the tribes through the
policy of Comrnitment whereby tribesmen can gain back powers and
authorities on condition of being in charge of their tribes' behavior and
obeying the British authorities.

Phase two was the Mandate where Britain found it necessary to
establish an (Iraqi Government) that is governed by mandatory terms.
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This research concentrates on the role of the British during the
two stages of Occupation and Mandate to build up governmental Iraqi
institutions up to July f4, 1958 which describes the so called Double
Management of ruling lraq.
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The Jews and their Role in the Turkish Economy
Abstract

This research highlights the influence of the Jewish state in th€
Turkish economy and it shows the depth of the Jewish influence in
Turkey. This paved the road to the Jews to control most of the gigantic
Turkish companies, which run the Turkish economy. This control
helped the Jewish state to export commodities to Aratr countries
through Turkish companies. As a result, the Arab markets are used as
places for selling the products of the Jewish state.
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A study of performance efficiency of agriculture searchers
- Applicational study in ministry of science and

technology -
Abstract

A lot of industrial, commercial, and service organizations,
governmental or non-governmental, are paying a great deal of interest
towards performance efTiciency. Studies and researches have been
increasingly made to discuss such an important topic so that the
performance at the establishment can highly get promoted. Thus, this
paper can be regarded as an addition to this field since some
performance efficiency factors affecting agricultural engineers have
been studied in addition to performance-related relationships, whether
directly or not. We have come to some conclusions as well as
recommendations proposing.
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Moderation in Management in the Glorious and the Noble
Sunnah of the Prophet

Abstract
Moderation in the broadest sense of the word means a balance

between two states or choices, It absotrutely does not mean extremism or
neutrality between vice and virtue. It means standing in the middle
between extremism and limitation. l\{oderation in Islam, on the other
hand, has several meanings. It refers to justice, virtue, rationing, and
adopting the easier and the milder.

This study highlights the characteristics or virtues of a successful
administrative leader. It concludes that moderation has a vital impact
on every aspect of life including the administrative, economic, moral,
and political aspects.
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Isolation And ldentification Of Opportunistic Fungi
Associated with Wounds Of Burned Patients

Abstract
The study was initiated to detlect the fungi associated with the

wounds of burned patients. The ages of patients were ranged from 3
months to 70 years. Results showed that ll0 specimens ( 73.33 7o ) were
recorded as fungal infections. It was found that 12 species of
opportunistic fungi belong to 8 genera. The predominant genus, isolated
from wounds, was Aspergillus which is found in 55 specimens ( 36.82
7o ) , followed by the genus Candida in 43 specimens ( 28.91 9o ). The
highest percentage of fungal infection appeared in burned patients
belonged to age group of3 months - !) years (92.61 7a) and to age group
of 60-74 years(98.22 7o) as compared lo other ages. It was also noted that
fungal infections were highest in warrn months(in May 4O.22 7o ), while
in cool months were the lowest percentage ( 15.37 Ea ). The number of
male infections were 71 ( 64.54 1a ) , while the number of female
infections were 39 (35.45 9o ).
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J- JiJ ,ijli-o.il oL:.!l o-s oJlj'jiil ;Jjsl L",LJI l\l a-'.Jjll !9J'.r!l tliYl
a...-Jrll ji5e rlill -l'c.,!L--) 3'-1 ji Ldts.l+Cl 4+jk!Yl drl+till

.( \. . Y .\jj..-ll ) i-.,-LJl
oJlJSi ,',i- J- 4+$l aj_/! rL+ Candida ,;*i+lt ..1t-r g.,l5ll ,-' rr.,

J^ JA C. albicans 1_ill rti_r ,.olSlt g3"+Jt ir % Y A, \ A i!,iJl ,"'+ ,' .i-
-L'-;l-"jlr ir Jl CJF.i-Jc Liii,C "Lc. .J-i --rJl lrn tlii JSSi :1;+

6Jlj'JlJ A-r+jl ,Ji,:.ii 4jJS aJt.=JiillJ C:-)+Jl .x '6rJ,-Ul alJJll c..,rtJ-ll

*jll Jt-ldl J-.',-j.jjl 'r+J,X 
a-;:-ri-Jt aJ--lt illll ;l i3Lr1 L;r-;Jl

'( Ellis, 1994 ) f""+ll i"tE" +'- i-,.t-l ,rJc "'rL":
\,YV j++L,",-:!_rJii ,,,..,1 .iJ,&-Lqjll d;JAVI aljl-ciiYl &q J.ill t"i

,:1J J.ill .r.- L-Ar CJ,lJl &Lifll rr- oA t ,o I i+-+ Jj- qJll Rhizopus
Elmer & -,r1Ji 

,',1- ,E:-;;Ji: cll-:Jiill ,rl' J.,: 3i l4olfi-u rr3l 4J.i)Ul

Jl a-ilrJl crL-=rilll ,-sL=: oill !jq!Y! d4_J.ill t-n @ Cladospoium
L+!Ul sLi.Lill cilij r-^ill o-jjJl sUtilt ;.- L+-6 r..+ll !r-! J.:.1
a,.cl;i gLs , yo \ , ,. . i+-+ J; g.:lt Alternaria -'tiI aJ.,.rll-., Li .i.tp+ll
nL+l-p.ll1 ejL.kjl)l L,. +J! ,-.,.,-:,3i ;.1rli4. alternata f:ll qrli gJS&j

Farmer & ) \ Iill ':'i ^ r.r-ll .Ji,J ' rllJ 
C J,F+ll .5-le Ln,"i r-jo

. o/o Y,f 1 i+-+ Jj- elt Fusarium !",+l L"i .( Komorowski,lgT6
sLJfij C_r_xJ a.,-. i..-.- L*-.,! c.,:-+-r \Fll 4+jk:iYl 61-: J.nl -,,5i "* -r-A

L"S c( Abramowsky et.al.1974 ; Wheeler et.al.,198l ) A$iJl 19r-Fll
,,,.,. i ,-.ri eLi."j d i.-'-',u "Lclei ei JJ ( Collins & Rinaldi 1970)rl--*:i

.-;JrJl Ji 3 r->ll ol;5;r -,1 r,5ll rt.ll

" ,,I L-U. ij." :,i . i c Fll - s )= ')tr z,iiii . ,i .',S-.., a-t ;:Jl o:a J)i ;.pl!J/. v. \:

+.gl,ej ,l e ii 4$! J+ i+"i dilJJtill jS^15 rsill: .4iikii)l t{i^ A.+r.Jl el.r-)l
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OlJl ?t{jlY ajl,,.,,-lt li,+ll O. iilj! tl}i ,Jl; ,rljt{t! o:r.Lr.;r3j: i.,tt,).r

C.j"ll (-L-,J'll
rbii alb / d#l &l {JiJ,}l 4$ /;!.Jl rub p.i , alt .r,c .$tr" U-, .r.p

Lp-.,,+I! Ar.b / ,,.Lt! 4JS / a.rx+.lr rt;rYt a.!/g^9-,lt rl!+" .rlri

;,,,alii.,..rll
i.,,.,,,,-ll l-,,Jsilt ui ijlijsll elii ,-JE' 

.4itrrl Li.t.r jii i*t+r -: i*t.)lll liu
.c-ytr 

"!-.dr 
oiy! q.l#ry

6-. 6ii i-r,,,-. ( \ r . ) gJ+ Lr- ilj" (^ . ) ,&,J.r-tt fi -: a*,lJ.tll i4JL
i;c.,).,!t .Lt-..,31! sle !:ll-+lr .:lrJJ . O..jt ll s!*,Cl Oiyl ,J. L{jll O,.. fun+ d^eJ.
!-,rlj-.lt cl,:i,i f ,i-.1 , i+JLillJ a+Jiisill ci+i..-.ll di* ci+'J ii. ..*,ltg i-.i. Ui,yt

LFJs,.trjll ;ro ehii-l p.r . '{. t. i5 ,J:Jrl4.j" lF",SJrl+ltJ !J,S+.ll at.Js,ill Jl 4?JAll
. rtj Ai+rl !lLJ! L-Jis+! Cr+ill {-,a,ri,;tl ctrF 2pilQf,

Oly ..il+l,{ill s.!r $Jl ci.'..11 Pseudomonas aerugi,,os liA 6.il5 -: CjlSl
proteus L:A ir- Js L{+l ,(%;10)ifj,., r 

e 
:. {]jr(48) Jjl, lir ;njdr crla*J'll

ilj915J (%f4.17)17 n)jlll $, qlll l:l ,staphylococctts uureus s mirabilis
61rl,.h-.ll t{i.JE. j i- jr. ':. . r!.J 15;13 Li;t{ crY.,rJl .J,gbi. sltJ'ill *l (%12.5)

r+..su9ii-ltJ Orl*,1..;r$13 4l-,...syYl3 OiL.+ryl ,:lr! ' 't Lltiu ta:bl &.1si LJFII
o+*lsr.yl o1.1,;-1 ipL,L: {:JyjJl +$l :r+!l L-r+ o+,.,+l-.;r.3iJl3 g;."au\Jlj
i.,,",..-.Jl i+lr.ll syj,rll 0r (%100) i9*.: ci.*gi . ir*l-,.sJ,tiyl3 &*t ., <glir-*Jlj

. Y"3 I Y"2 .lrsJji '4rrr' ll (AI-rl 
' ali JLr. ;i.j.ll s!-Jl Ojlt ,:l,.\:lY

.!All ou olt al 6)rl rjlc Uui,r!oi ,,trtrtt L):.tr Ot Ll.rJl ,',J+Ei -36u!,..,!l
.4-r1:. tl o:r.Lr. 4i.lrrJl &lrr ' -lt LJtLll, u.j,.ll cr.h-Jfl Ojil rl,8il!-:6u$l CEi.

Studying the Effect of Acetic Acid against Different Types of
Bacteria Causing Chronic Otitis Media

Dr, Rana Mujahid. Abdullah Lepartment of Biology /College of Education lbn Al-
Haitham/ Universiity of Baghdad.

Arwa Mujahid Al-shwaikh ssistance Lecturer Departmcnt of Microbiologv/ College of
Nledicine / Universilv of Al Nahrain

Abstract
Objective: -Studying the effect of acetic acid against different types of
bacteria causing chronic otitis media.
Methods:-Eighty isolates were obtained from (120) ear swab samples
suppurative otitis media. They were inoculated direcfly onto
enrichment and selective media fcrr the isolation of the causative
microorganisms (bacteria and fungi).The isolates were identified using
different microscopically and cultural characteristics and biochemical

\ i1
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tests. Fina! identification of some gram negative bacteria were
performed by using api 20 E system.
Results: - Pseudomonas aeruginosa was the most common isolated
bacteria 48 isolates (407o), followed by Proteus mirabilis and
Staphylococcus aureus. which constituted 17 (14.17 Vo) and 15 (12.59o)
of the total isolates respectively. Sensitivity of the isolates to antibiotic
leveled high resistance to Ampicillin, Amoxicillin, Piperacillin,
cefotaxime, Gentamicin and Totrramycin. To less extent was the
resistance to Amikacin, Ofloxacin and Ciprofloxacin. All the isolates of
pathogenic bacteria were found to be highly sensitive to 29o and 39o of
acetic acid solutions.
Conclusion: - The study shows that acetic acid has higher effect as a
treatment to these bacteria.
Key words: - chronic otitis media, resistance of antibiotic, acetic acid.

; i-.rir.:t
;e inl^iJl3 6 ,-LJl ir:Jl glSL^X.-.ll ;p u.jJt ,-t.-!t Lriyl +Ldll ' q
ALtll ol,ii il..rii3 o3:..=;l .+kll ,5r g.j.r:!; , 4Jlt r-Jlrt+al j,l,+lll
Otorrhea;iYt ;)9-.i_e:.s !l lgrjij (:,J,-Jl ;L,ill 3i g:Yl if.lt rr, ..*)
,-L-rlt ;j)t lLell JJ.(;.1 e:{< -jri ;:--1, g.:i .o..;ta]Nt a\-J16.(\)
,J.-r j *-;;'^ll r:-c :lrij ;JUl _tt-St ,,!. t................j 

rg[-'.il)l --j Le;+-,ij(l
u;lJ,-Yl j'" ur .-F!l l:e ;l .i:Jl Jr-" i+r+ LrU. eejlJ+-i,i, oU:-.lt

.use a+JaJl .aLrill *-.aJ 4-":..-Jt rt_.,pi Ji+;r+tsgELi-.,,...,'r ;5lt i-+.tt
;a-,Y ;!S.it ;p ,.,J--3ft ;5Yl ,':L-,1ai11-r a+t.:>U a-;JcJiSt Jl;t)lj t-;J!
j jx-:l : E--:J cll:: .r-L-rl jr)l jrt -,.l-dN i $ , -ll #l !-rll i--:Jtr Jj(l
urs C-;jl tgJ epr J-.ll,''^ i,-c,r-rJt ;i_, L.S -ll6jrrrti-Jl ;e ;iyl, ., :<_.!

Common Cold r_r+ll s) j,,S t,Fl rrl_xL dri+1,-l u,-JFll ,.,r. ! :!: .ilJI
# i...-E Sore throats -. 

'+iJl qL{jllr Sinusitis 4+iiYi lr 
"++ll 

iilkiJl_r
gl; , a-r3Jl -1I; Jt .9:j i.r"dl l- _.,rk.11 ..!itjt 'DlJs J. JrYt J*Jt
i5-! 4.il$i Jl ,J._t r.r ,-i: cJl al! , &lsr -Jl. aJlilJt giyl .,_r. laJl , iL":Jl
0..; SJI ;.L!l 

"r4 .rr il'jllr,3.t-,tt ru.:-*; a,^ Jl+ 1".6--,rlty,.jti!!t
S. :P. aeruginosa !-E! irl .F)-X 6lill eai .r" il . (Y) raJl-ci

ilLc .t..- ; r l:; gljji ,,rJl +il . -i , Streptococcus spp.Jaureus
:-!: E. coli , Proteus mirabilis !A t-";-Y.l Enterobacteraceae
.iq J.ill ,Ji"+ isl--:l 'a;Jl l:a 3h.:) i;.=nl9).ll ! "S+lt ..r e"i d-1i.i9
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,,,i."11 ril Aspergillus spp.,Candida albicans 1 ei, 
";a_r-Jliu.Jl.(r) Lr"-/l 6lrrl i 6LrJ!,"1jll

d kl 1.-1,.,.- dnls irjll 4-l r$l 6lrL;J l-.r iS.Jl o:a i--jlli. :1-;.:_.11 rjl
6lrt ;-oll .-F^ tlj,Ji 6l-l i.-JEJI 3.r'-l L.(JJS] jl 1"r q:))t.r J qd;y rrrJJl
! l ;F 3l;)t oral 6r;r.: crls).c .1.e' ,,grFill q)J1;J\.r J,+ , q e.ll
, *L-Jl JrYl iJL+iU LJ,-..l.,-J eflrL:-J-r 6)-'Jl ot U. 1 6- &+ e-.."jGJl

.r+-)t J- ' iJl-till +J. ( t ),J'-,,-ii" g$ -pll '1,=lc ;i)U ' i rl:ii el-)+l
i,+ grll &lrU--Jl , i iLa, e_ri,l'--Jl 6L.5Jlj;!Yl rt-61 '.-lt 

,,,-

-t--eJt .J.rYt dJlkilY injJl 6)LJl .-s: , topical antibiotics '* .^ll
!J]s1 L+ a+--jJl .tJt....-)l ,il ll i...-.zlij rs-l-r+ r}ill.j aL----J r--i
jlYl crl-,.kjll e )LJ Ji",.:..j isll .gJEi)'l :l!l g--j .(o) P. aeruginosa
Ji.,sJ L{j) clJi3 ; +5 1..r=).e i$ti 6li .4+,-;J- L"i,L. :13,. u^iJl .,l.-rl
)irjll 4+-',6$l tli)l ,,,u1 

"JA-.,),,J+J{|-b-Ls-J.-"-yJt oiYl ajt!
Phenol cj "+rll 

..rl Lt! iLc'i.Jl .l1 Jl oi-o 1p3 .-ir3 .tll "rn j J,^ll JEii
i-iL,;l B6ds acid el:-rCl ,ia,o\s r Aluminum acetate p-J+JY I s)rL:.

..1.- +&li \: S: ,.p_.,pJl l:+l Acetic acid ,rl:lrll .*-i-= JL.'j.-l ;l
C...4-tli jl or -r1 iiEi- j,-;Sl.,,1'',1,Jl ,lrll -ia.Ls J1 -l I ,", lri Jl .: "Jl
FjJt rrr)t q.,L6iJl ,,'+ .: r-6 sll &! J.illr q ,jsill J...j Cj"" J+l ,-.p ,J.-Sl

6)J a4g-.lt ghL:-oll 6- rcL".^ &l,S ,J-.+ Jlrlill L,,:a..l-: Ul il ,ar+J15ll3
Lt- ll ':;i: lrr ,,j uiillJl +JU, OY .,€)tJl .,-! or-s_eJ.-L-\ Yy r--r. L6ilYl

..p;,^X a-,L,Jt di+ J-ill Jl U ns+ll JJ i)L -rr 4t_-, L.. ;!)l ;LriJ,r;_.,11. 1

.(1)

. rt.rll dilJL
,"'-;1;:i a.--,,- (120) ..-l J+Jt Jo i-lJJl $lys.rll e,l+Jl c.,'-+
gr-r-lt ,.lJ.*"311 arYl dJJ.kjll O- OIL+ L}Jlll s..,-!l +" ( s+!11 ..-ilJ-iYl

J,.,r-," ,rr i !+jJlJ g.lYl-9 -!LJJ LJl '"1..)lJ !+-,,H1 "o:i;Jl ..1,9e;l-; 4:.113
4..,"- Js dr-e,rj dJl tJJl j^ irFill 1; ns+ll r-+-r,rr Jjrl . *-JJl 4+Jlsll
,Je dlrS 6L+Jl c.,.eJj . osrSt-.lt ,rLSl L ,r, 

"9i--Jl 
p:.ll JtSl L-J .,lc

Lr-J.r+lJ6;t "!.:.; qs-nl dJ! J.iJl !-.}'.iij d, ,-J,.J.J +l-)JiUl JlSl L-J
LrF aj!.sgLJl3 a;;s-11 6L,:Fill ;l o+ is+ll dl)j,-ll cr,.-a-il #
_x_tell-r;''.,(3Y13 Lj)-,X Ji.," dJilj JJ"uts! !---i di^,j-,1 ,,,r- 16. ^J:..li
ir-c Jt^.i-t rj .drl \5Jl dl)-ej-lj JJIS*.J} ,-,"S;"ltl J,^-Yl Ji-:JlJ JJ.).,)IJ
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rlJl i.ir^J 4J1*ll L+_iS+U.jrL-6-dl J,aii.:-iJl -;Fj api2QE J,-"i.ill
,-._:i Jl L'rr ., Jl o+ eJt .!trt .'^ .ll .J..c Ll , ( Bio Meriex France)

,Amikacin(AK)3Opg : .t-----------.- J----l I r ii ir-,L.,--.ll
, Ofloxacin(OFX)l0pg,Ampicillin (AM) l0pg, Amoxicillin(AMX)10pg
.Ciprofloxacin(CIP)5trg,Cefotaxime(CTX)3Opg Gentamicin (CN)10trg
.+lt *l' lrLolcl3 s Tobramycin (TOB)l0pg Piperacillin(PlP)l00pg

.(7) ij.i ;Jrsr^ll Kirby Bauer
j-l .slr Acetic Acid .Jltlill !.,:aLJ a;:L;ll a-JLill Ji6U JL-,ii)J
The agar Well DifTusion riJl :I-lr JIS)L J1 i''iiYl o+,l'"'{l ! 'ls+ll
r.,6'rJ. ^JJl ! gS+lt .x.rYjJl ;:a J,.ljlill r..1-.S jEiij.i-lt:l Method
: Muller Hinton .t J.a -,lr- -,LSl *! *!.: j!!i C!- erl ,'r- . +-l_!t
(5) Ce JEis,"'l . ..rlis.,Jl .ilul ir (Sterile Swab) a..L- ^i--..* il-lr
lslrl ,''- -r-1 -iJl ++lill .,,6H1 al.-Iy.,--c;_!l L-!l el"-.-l'+
i J.J-; 'i.' cLL 6.n 

-o 
'q: JS j (%3 , %o2 , Yo 1) ,3!l-ll ui..lJ iJ;Jl

63 . 4-eL- (24);:- ("6 37) a-+:+ Jl ll^)l ,',1.' - .C,- l.L- cL".jlc f "isj
61.-: ,t .1tr" ' JS Jj- ! ;S.,ll L.,rrtt i:il- .r!+ ,Jlrrr Ir _,-:.-ols. i,.JLi s.r.:,
.+;-,Jl ! rL$t Stylr irL-Yl 4+.n- Jl]jiI u-)J Chi-square (X2)Jl-'iil

q-i! cL.-llS,.la-Jl ;i)t crLltaJ) a+-Jt llpYt ,-:Sr ;r g.,l-:iJr cr -+tl
k+r .12: .; :,.,I gl tFl lr+l rr-j Uf (481 r:-*.:i :) , P. aeruginosa
(,-! L.i.(% 14.17) a-',.,.,fi U;1tZ)ori.,ril Proteus mirabilis !A
.(% t r, o; i-,; *i ilJ. ( \ o ),', li -r S. aureus 1-rA J:niS ijlEll ;.-n!t
(P < 0.001)a+_e.',,- LlirJi eULiA rt.eis 6;-x j-;-L ;r -yt.J$Jt e-ri
P. 1+.l:S+ LL.-l i*i *lr i r--ulS !l 9; l-ll i-,.,-Jl 4+ *Sill 3 ty-r)l,l irJLr
. S. aureus !A t".t-+ iioL+: P. mirabilis U! k$ aeruginosa
,r:"-: a 9.(%r . ) a-,,; Alp( I 2)(.Jj1S rl S. epidermidis QA il_p
,rJl :_e,-i.il3 r,Jl tli)l l-jsl cJlsr 1+;!1 e)LsJl ;,- o! J-ilt 3lpi
(%3.33):'. i ''r< ",-,llr Candida spp.: Aspergillus spp. crt+ J.ill
rrlu J++ .a...,,- (120) LJIJ]| ,:1-..' ^ll :l:"cl Lr Jl+!l .-b_r (% 1.67):
Ll . Yl 6ji.s rj-r r.lJ..'j Jl dJtJ J.ill tlii ,rjsl jF .:Jl+ J.ill Jpo Jl ., iill

:^ q\;,-,.r1Sl sLs-Jr t5r J-€l! J (ZtS) ill^(18)i-lJJl oia ,,,J \:
-a 2,-z * L.S . ---b Jl c.:l .^: ,. .--,l"ill .5 ..' " * -e Jl -L . J.i "1 " ,nS,r '|- Y'l' 

i;-r
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t-;-Fs+lt 1t;i *l' .+J,Jl &lrt-;Jl;,,1i-: C1- ' l: qtr rXlia .jt e..,Ell a ,6Ii
P. aeruginosa qA ,: '+l .:-:l3Jl .9 +i!lt trJt u*-;,rj= ljEiJl
.a6j- LlS] (%100) i+*+ (Amoxicillin ,Ampicillin)d,lrL;J iJtcLrU^
: Ampicillinol.L;^l re:.3UL d'lSi p16tsl.l5 mirabilis !A 6Yf L"i

l+i.rG^ drjlsi S. aureus qJtsil .+J! J\ .(%70.5) i+"+ Amoxicillin
.Jljill .,lc(%80),(%100)sjYLS Amoxicillin . Ampicillin .rlrL:J
:.. , r, a-J p. aeruginosa !A LrU tulSi Piperacillin :L;J i.,JI-, Li
S. q-}rs:J ,. , rll L"i .(% 76.47) i..,,lSi Proreus mirabillis \^\ (% 85.4)
L,i-+- .r Cefotaxims rL.:...o \.^\ .(r'o 66.6) I-JGJI a-,,"i d.,'6i aureus

S. : Proteus mirabilis i P. aeruginosa !-t4 4-"rLL.:!lS! alis)E+rll
. ;ldl *l' (% 33.3 ) ,(r'o 47.05), (% 7J)i+,e +Jnulgug

.+ $SJl .:Yj,,Jl ,r-lc. 1- . ^lJ lJiij.: xli o-:lt 4+.,.,J1 .:.,lrt;llJisl L^i

e+^:l L^d a.--9GJl i"; C,,lSi Ofloxacin : Ciprofloxacin g;rL;J c..,-,lS

.4lJjtJl Lr nS=Jl *t;l
. +;!l n)jJl ' ' :;L-$X3ipYl i-cr,.+- shl-:.^ iJL,s ;-e ui
ii 'r 6;r+!i 3 P. aeruginosa !-!!,rL il- L" Amikacin rL;. a-'l'; 51si
S. aureus _i Proteus mirabilis aF JS ,:Y)e \.^\ .(%6.25) iilll LlLii^
(% 100).+-t "-tl ii i d.,-,iS dr- rL;-Jl lia o1 il ilLc c-t-1 "- C.,, t&Ei ris

P. LIL d.,,lSi Tobramycin J Gentamisin d:LrJ i-.,-ill-'r Ll. e6n JSI
proreus qJjs] Li . Jlril & (%29.16) ,(% 41.6) i+-.+ aeruginosa

:t ^ t: (o/o35.29) Gentamicin :L;J 1 (irjli. id c-tSi mirabilis
rL.a-J i.-jLli^ a-;i "xl,x + S. aureus'+ n! L.i .(% I 1.7 6)T obramycin
, (%20 ) i.-,llj 6sn13mi6i1 :L:-J 1 tl"lG. s,-,lS .11- .,-s .Tobramycin

.(\) J:.+ d e-r"1-S_r
JL"'L.-q 4l: acetic acid ,il ilrll ;..1J c.)=,!1 o+-l , - d..,j+rit
ajx d.I^\ii J lJ .The agar well diffusion method JLs)l (J.i JiJl o+Jt
j-n Lr ',r ail,j. 6*+ . -':..o1 - 

ll J.^ (% 3), (% \ ), (%l) i-iri-" i+slj
S. , Proteus mirabilis . P.aeruginosa .i)J,e a-!1 .. - alJ[J 1+ ;Srll

+iJl cLll rslc. 1+Jt- 6 G C.- erlJl clr:s r-6J,rlJl:-ll 9:" LJ 4y1gug
, P.aeruginosa !A ir JSJ 4.'+U c.',Yp J"^s 6 uiil. 4lL 6J't+"S -iJl
'iSYl CrYj,.'Jl o!-o cutS3 S. aureus ' : nS+13 p161sus mirabilis ! ns+l

LJ i,: JtLu:359 t,LiJl -: xLi .1-J ,.',Jr JrlrL;ll ..;. a-iE-- * 13,-,Y i-"3t!.
i.*: C:l>! (%l) j$-rJl r I riltl AjL JJ-i els 31 n)iJl LJ ns+ll drYjE. -1' 

jl
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(20):Q\ L!+ Crlr+ 
j++:ill,.-ili" Ji., 6s1%2)$i:, $ (15): (10)

i 6.L (30): ( \ 
^)!r+ 

g-9l-p aJ J"5i:ll ijh"+i Jlsi (%3) jFSJill L.i .+
(2) J:+ ur+ .L-rGi. i-l-.pll ':a 5 lSJl u- a-:)ill gte-i)J 6oL:Jt oi-o c.r-,tS

dl) !'ll r:^L.sX rJ.'i.Jl 4iill j,=SlJiU L:r i'1ll J!u^r Jl-tli (2) (Js-ir
. ,J.-rr ui)l 6LkilY 4!.Jr

: 4-&!r.iolt

dlts,Jl"-Jl ;jYl ol-,ta:JY i+-Jl.r'oJrLJl Llill -21St ;l Ellt o_rd;l

S. aureus r Proteus mirabilis !A q+E P. aeruginosa q>$
!r-+ rll ., ,r . -ll ,,1 t +r _g.Jl :,:,'t ].lt ,- 'isll ...^ iji:. JtcL-: +LiJl oln j
: ,.., I .r-.lei J+;.1r P. aeruginosa !A 

"-" 
,r-t-rl ;:)l ..:L.txjlY

,_r,1 ^ -Yt !.L:.ll e-31 .(t) l+JlS+ll i.F.sliYl tl3'.',!l u"',r+.-,:-;Jl Ab.-Y
4-i )is+lr tl}rx 4|.J! (p<0.001 ) e;;,- LlrJi elltiA .r1 fE c+J. J-,1-1+

. ,;-;;JI i.r-Jl
1-J. Le A-"JtrL .aJ-Cl.i 4+ uls+ll tlF)l iSl ;l c.rL-l;:Jl ;-- ' r:rJl .", r:i

aeruginosa !A Cx (% 70) 4+-'l ljl (1 .)+r lrl rljsYlrjrll sl:L;l
6.;1*]l t l:i$ll 1t3;Y i-u.--$ L.."i .tl i<Ylitrll ,:lrL;-l a....-JL;L.'' ilsp.

c-6_i Ampicillin :L:-J i-,.tl, \-j;."t"- drlSi Enterobacteraceae iLlJ
, i-.aL.r.y) t-*.'. 1ll :$. .. r I r 6E Jl ! 'isill 

L3ti. .,r- )yts .(Yo 24.5)\.,4
.rj..-3 Li ,r+.jlJl ri er-y:Fr * J_r,^-- JI+ q&Ji.lJ JljT.ESYl'lrll
c.lJls Ldl YJ J$jSYri,l+Jl .aL+jY: lilJl J+ a-lJJl DrA o+ oY;nlt ;.+
Ji. a,-rUiJl .gJil crlJ :r+: Jl ElJl ,,,r.- :_5q :ii pES)E$l 6lrL:.1 LJU;
o:a J-. i:l ,.s r r-.i6 qi Lel .r+-,,81 el.i,Jl 4+llji J#J *lr !_is+ll CliLi- a , ,--

crlss 4+-,rts+ll sYjFll .Jc. 1 - ^tJ lJ,iiij 6JeLi ljjll r-r5 :f'J^t;;Hl
i.-lJJl ori # c.'rYj,,jl C+.+ ells l3l eflslaqinj Ciprofloxacin g;:I,:.J
(l \ ) eLlt C- ajii" 

e-:1511 "ra c.'L+ .(% 100) 4+,.j+r ;rL-:.Jl a,r+l a-1,.'
,:,...- al---!t .:Y jll *--lc 4rt :-Jl alr-C LJt" ;-11-6 1r , ., ;r1-rJl

.ll (\ l) !r+ . S. aureus -r Proteus mirabilis c p.asluglnesn l+-I!
qj! r!j." aj"j'"ll !Jl"--rl ,Jr!t ci-Jt4::t g-. iJ3',.J1 ! ns+lt 3t3;i A"r-t . -
Ciprofloxacin r1-;-J 5. aureus J Proteus mirabilis , P.aeruginosa
J^:-st ;,. (!L+l +Sll 6lrl;- Ji Jl Ori-L,ll dr +Jl Jt -li rir .(% 95) .--,:S

.(\r)injJl .L-!t ;lYl JlL.kll s)Lr.J.iL'r1 .-ll (ili)Jl



.,ic zlJl s."-tl ;l4"1-:J I a.iul it Ll it- -

*L .l- L" Amikacin st;" a;ll-i cLrlSlr +LjS;)Kji;.Yl 6l.rL;J ri ..t11-r L4l

+**t-"- ;t lj;Si ;:Jt ejUj Ci ota Li+,l:i l,ryi3l P. aeruginOSa ,!A
S. aureus r Proteus mirabilis , P.aeruginosa !A ..r" e<rY_r'
93.9) 4Jt' ;.ilS Amikacin :LaJ ii"-)Jl -t-rl jlvl tlrlajll ;^ il3'\,ll
&Il (\ i)"_sr L" c" ijiii" etirll dJ,i+,i Gentamicin r1 . ^ I i-!.!iltJ L.l.(o%

S. aureus r proteus mirabilis , p. aeruginosa ! S+l 6+V; ut t_r+_r

Li,Gentamicin:t .^J +:lLp i-!-L,,- o xl.i -L-Jt rJr)t crl-,l-sl) i-,-.Jl
aeruginosa !A .r JS L;e 6it5 rii Tobramycin :L;J i-,Jl-,

(%11.16)t (%29.16) :, ,t, LIIJI i"lJJl i Proteus mirabilis rP.
,rsj r :L;Jl lr4l LJUL ,Ji _Bix $ S. aureus !A 1-i. dl:Xl -L1
o. r+ Tobramycin rL:. .11 }! l3;L^ii. ;yi.tJt to;Sr sll .fLlJJl
Jit^'l-\ +,.-rlll ,.lfu l-J aj.-,;Jl ,=l--yJl ;iYt .iLl-ell e )J aJ- l-s e;3rYl_.,!Sl

.i-,,a Jl di+,ii-ll !A ar" i-u;Jl jiYl cri-,1*jll drYl-= i.+lLj rLJl lra

-"il l+,rx ,itlj," I ,-, zdull a ,+!i lrl dl.lJl ,;".1J o)!l 4i-L^.,- & ,-,:il
J. J \:-

JL",1 .1 'oeliS 13.r_e ;.:ll elj.rl 4"eLi. ljs.iliu 6eL'J S).ill ! nSJl .!Yjs
et+-Yl J'"r Lti{ i-*-plt -l.--rlt ;:Yt d.rLl-€ll .;iYl-r j ,Jlrlrll uj. t-a

,rl.,l:.ll ,,:r,ol-J ij)JljbsJill alri: ,t ,.gr-9_.,).ll j.4-'l1 j+ iJ . (l o) 4]J++ll

rriYl ol+t 6jry \i.- ^J. 1+)- J.!-Jt t:r clJ.cJ .113 e)Jl "/ 
4.l:.-i*1 -r!e

q9:39i .ri)l ;tii.] pHr.rll , ':.iiji .''r- o++-rtiJl JrYl 6l-,t{ill3 4*jFll .J.-!l
C+i ;tilLr acidification a--b-*Jl 6rtlj.rJc g).'; rrr!1 I^:- " d J$i Jl
6! ua: ((\ 1)rr' ^ Ls g+.-l g:.11 ;:Yl le-./ !_rsJt d di)- r;c a+x

ar-,"i:Silt 3ljrYt s!. el ' ill 6- .:c1,". &L5 d.+ grJl ,;lllrll Li..ol-:fJr
Jl i.it-L! drlrL-a^ll tll.e LjLL )elJ *-11 LrlSJl cll L"J-Yj -;.;."JJ 

irr .Jl

JS+ 4jl :,-ly *! 5j i_r.(\v) L+l u;!l ,,'f.,Ji jJl 6!Iill tul
i*rJl 6rJ ri.rl J.6 t-f e-,,-:J,.61 J.jS J.-Sl e. ;lrl:.ll .-;"-1-r J\..13-"I
sbl;ll "Ltcl e. a++-.,H1: *L-rlt g:)t +kll eL glsl ..,p 1++y ol_.,1""

.( I 
^) 

1+31Jl
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40%

s.at-n atE s : r25o',

Sraph eptdentd/s I_-.--_----.] l0!.

Olherc'v€ t= 3 33'.

lsper!),ts stq E 3 33,.

Cdnlda spp - 167q"

No gro{th :r5%

0 5 t0 15 20 25 30 35 40 45

,a.JFll AJl o:yl .\il'{ill..J 4+ta1 4*J'i^ll ii-.illl L"J,c+.lt ,U.rl e"i-F ( \ )&i

tliY LJ,3Sill LJ6"l LJ.t"ll i-,.,,j113 crYyJl .t.e( \ )&s
. L;,..tt ,:l.tt i.tt !. ii]ji..

( % Lrti.tt ragi.lt e;;tl )Ljsil! oy, It
dij.rll lL.:rll

S. qureus Proteus nirabilis P. aeruginosa

15(100) t2 ( 70.5 ) J8 ( 100) Ampicillin
12(E0) D(70.5) 48(rU)) Anroxicillin

0 l(6.15) .\mikacin
S ( l-1.3-1 r 8 ( {7.0s ) -16(75 I Ce{i)ta\ime

0 lt 0 Ciprofloxacin
3(20) 6 ( -15.29 ) 20 (,11,6 ) (lent:rmicin

0 2 t 11.76 t l.l ( 29.16 ) Tobramrtin
0 0 0 0llrracin

l0 ( 66.6 r l-r ( 76.{7 ) {1 ( 85.{ ) Piperacillin

0

I
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fuo',r-lr t ;S"!.-ill.L.l.l:i -b J!Li'! i...Lr.Iki-l ,.,,3Urrt Ior.

,nJrr ll o:loLr jrstJi
( +.lr+ 4.ti{.br:,i:tl ;ili. -}hi )

tu;,lr j.r
LJ,'isill

3't l.h
22 2tl l5 CONIPsI0
25 20 13 COMPsI-l

-10 l5 l0 CONIPsI{
l{ CON'IPsl7

21 t7 l5 COMPs34
ll l8 l{ CO\'IPnr49
)) l6 l5 CONlPnr50
)) l6 15 CONIPnT5{
22 15 ClONIPnr55
2l l8 15

t2
CIO\IPm62

2-l 20 COlISa6T
22 tl l3 COMSa6tl
25 l-i 14 COMSaT6
l8 l{ C0NISaTtl
2{ l5 1l CONISall0

S. czreus =COMSa , Proleus mirabrTrt =COMPm , P- aeruginosa = COMPs*

.4+!.Jr 6 r+r di,.r= D ,%3 $-iJn+,=c, r,"2 #-i,h:B , o/" t r*sj &.,: A.
.P. aeruginosa l;;3Srl 'rtrtr't1 gartr,y iigi.5l.ril !#iill .5LU. e;e (t)ilS

24 116
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Xtie The reacteance of the tie line
Ps The synchronizing power coefficient.
81,82,83 Frequency bias factor
ACE Area control error
LPl2 Power comes from area 2 to 1

APl3 Power comes from area 3 to I
AP23 Power comes from area 3 to 2
KI,K2,K3 Integral gain
Pu Per unit

t02
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Appendix(A)
List of symbols
AGC Automatic generation control.
LFC Load frequency control.
Af, Aw Frequency deviation.
AP The change in the power
6 The roter angle
A6 The change in the rotor angle.
APL The change in the load.
APm The change in the mechanical input power or the change in

the output power of the turbine.
APv The change in the output power ofthe governor.
R Speed regulation factor (R= AP/ Aw)
APref Reference set power
APg The change in the output ofthe comparator, which it is the

difference between the reference set power APref and the
power (AdR).

H Inertia constant.
D Frequency sensitive load coefficient
tT The time constant of the turbine
rg The time constant ofthe governor
APtie Tie change in the power at the tie line
El The voltage source ofthe area I
E2 The voltage source of the area 2
Xl The reactance ofthe areal
X2 The recatanc of thr area 2
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Also the theoretical and practical calculation of the load
change(APL) is the same as is shown in equations(14,15) .

4.When the integral control system is used as in figure(14),the
frequency deviation returns to the zero after the change in the load
and the frequency remains constant without any compensation power
from area 2 and area 3 as is shown in the tigure(10).Also the steady
state mechanical input power deviation of area 2 and area 3 returns to
zero but area I return to the load change (0.2 pu or 200 MW), this is
because the load change occurs onl-v in the area 1 and not in area 2 or
area 3 as is shown in figure(ll).Also all the tie-line power deviation of
the three area returns to the zero after the steady state time because
there is no compensation power from areas 2,3 to the area I where
only area 1 compensates the increase in the load as is shown in
figure(12).These result and the comparison between the load
frequency control of multi-area (three area) before and after the use
of the control system is shown in table(l)

S-These accurate result(theoretical is the same practical ) Iead to make
the simulink of matlap packge one of the best ,accurate and simple
methods to analyze the step response deviation of multi-area
interconnected power system with and without using the control
system and it can be applied on any number of
areas(two,three,four,five,.........etc)
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Conclusions:
l-This paper takes the automatic generation control (AGC) and

especially the load frequency control (LFC) of a multi-area (third
area system) and studies the application of step deviation
response(frequency deviation Aw ,mechanical input power deviation
APnr and tie-line interconnected power deviation APtie (APl2. AP13,
AP23) due to the change in the Ioad(APL) with and without using the
external control.

2-The simulink of matlap package was used to analyze the problem of
the step deviation response ,where by this method the transient and
the steady state characteristic of the frequencl" deviation ,mechanical
input deviation and tieJine porver deviation of the three-area system
with and without using the external control can he represent without
any problems that could occur when using other way to analyze the
system and find the step response and especially the step response of
the tie line pouer deriation (transient and steady state tie- Iine power
deviation(AP12, API-1, AP23)) as shown in the figures(9,12)
respectively .

Also without using the simulink of matlap package ,it is difficult to
add any object to the total system such as the external control and
find the transient and the steadl' state characteristic of any part in the
total system.

3-Whern the load increase without any compensation of the input
power directly ,and without using any control as in the figure( l3),the
frequency of the system will be decrease b1' a frequencl deviation(Aw)
as is shown in the figure(7) due to the slop of the speed regulation
factor R as is shown in figure(6).The increase in the load occurs in
area I only as example and because the tie-line system, not only area I
but also area 2 and area 3 will increase its mechanical input power
and compensates the change in the Ioad (APL) as is shown in
figure(8).

The practical result(steady state)that is gotten from the figures of
the frequency deviation(Aw in figure(7)) and mechanical input power
deviation(APm in fig.(8)) and the tie line power deviation(APtie(AP12,
4P13, AP23) in figure(9) are the same to the theoretical result that is
gotten from the eq.(12) for Aw and eq.(13) for APm and eq.(6(a,b,c))
for APtie.
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Table(l ) The steady state calculation before and after the control

Where:
lPL is the change in the load
.4v,1, /w2, /w3 are the frequency deviation of the areas 1,2,3

respectiYely
lPl2(-value) is the tie-line power deviation flow from area 2 to area I
r'Pl3(-rulue is the tie-line poryer deviation flow from area 3 to areal
21P23(-value) is the tie-line polyer deviation flow from area 3 to area 2
lPmI, /Pm2, lPm3 are the mechanical input power deviation of the

areas I 2,3 respectively
lwDl, /wD2, /wD3 The change in the load of the area 1,2,3

respectively due to the lrequency drop
P|,P2,P3 Total power generation of the areas 1,2,3 after

the change ofthe load (APL)
Table(l) shows the application of the siimulink of matlap package on the
load frequency control of three area regions before and after using the
external controller
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Figure(ll) TieJine power deviation step responsc with control system

Figure(12) Tie-line power deviation step response with control system
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The Calculation after the Control
The second stage of this paper, is the load frequency control

(LFC) of the three areas of interconnected tieJine power system with
external control as shown in Figure (4).The control system of each area
is an integral control which introduces a rest action and forces the final
frequency deviation to zero. The integral controllers gain Ki must be
adjusted for satisfactory transient response ,so that we choose the value
of integral gain as arbitrary choice where Kl=K2=K3=0.3.Due to the
simulink of matlap package in jlgure( l4),the transient and the steady
state characteristics of frequency deviation(Aw) is shown in figure(l0),
mechanical input power deviation(APm)is shown in figure(ll) and tie
line power deviation of the three areas(APtie)is shown in figure(12).

Fiqure(l?) shows that the frequency deviation of the three
areas(Aw) returns to zero with settling time of approximately 40
seconds .

figure(l I ) shows that the mechanical input power deviation(APm)
of the second areas(APm2) and the third area (APm3) retunes to zero
after the settling time((4O sec) ,transient characteristic) *hile the
mechanical input power deviation of the first unit APml go to the
steady state (0,2 per unit =APL which is the change in the load (200

MW)) after the settling time trecause the change in the load occurs in
the first area only .Also the tie-line power deviation of the three areas
4P12, APl3, AP23 return to zero after the settling time as shown in the
jigure (12)

r l0I nBq!.n.y deal oi sisp E.ioise otlhreE!.(stit .bdml

2

6

€

-10

m ?5 I35.0

Figure(10) Frequency step response deviation with control
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Figure(7) l'requencl' step response deviation $'ithout control
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Figure(9) TieJine power deviation step response without control
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A4, =-APli, -AP,, +AlrD. =-80.:+- (-9..66)+(-0.96-18)=71.7 MW
Or in other words the change in the load APL=200 I\{W will be :

(64.32 MW comes fronr the increased generation in area I .and 62 MW
comes from area 2 to area 1, and 71.7 MW comes from area 3 to area 1

then 1.9566 MW conres from the reduction in area I load due to
frequency drop as shown in equation (6a)

( APnr, - AN. - APr. - APl-r = [11 p, ),ot' in other way

LPL= LP'nt -AP,, -dN, +Au'D, (15)

=61.32-(-62)-(-71.7)-(- l.9566) =20t0 NIW which is the same result
The tie line power of the three areas is shown in the figure(S) below.

64.32+1.9566

62

9.6631
49.47 +2.89 110.4+0.9648

Figure(5) The tie line interconnected powerflow before control
Thus,the three areas are supplies a power at the new frequency
(49.8392 Hz) as follow:
Area I supply 800+64.32=864.32 MW.
Area2 supply 900+49.477 =949.47 7 M'W.
Area3 supply 700+80.,1=780.4 MW

Figure(6) speed regulation factor@ of the three units

Areal

Arca 2 Area 3

9.1
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equation (13).The total change in generation power is
(64.32+19.4769+80.4=19.1.19 MW) which is less than 200 MW (load
change APL) by 5.81 MW because ofthe change in the area loads due to
frequency drop, where the change in the area I load due to frequency
drop is AwDl=(-0.003216)(0.6)=-0.0019566 pu(-1.9566 MW), and in the
area 2 is AwD2=(-0.003216)(0.9)=-0.0028944 pu(-2.8944 MW),and in the
area 3 isAwD3=(-0.0032f6)(0.3)=-0.0009648 pu(-0.9648 MW).Thus the
change in the total area load due to frequency drop is
AwDl+ AwD2+ AwD3=-5.81 MW which is the same result above
(200-194.19=5.81 MW). That's mean

APL = APml+ APm2+ APm3+( AwDl+ AwD2+ AwD3) (14)

=64.32+ 49.47 6+80.4+( 1.9566+2.8944+0.9648)

=200MW before control
From the above discussion , it is clear that the theoretical result of
frequency deviation(Aw) and the mechanical input power
deviation(APm) in equations(12,13) is equal to the practical calculation
of these factors in figures(7,S) respectively due to the simulink of
matlap package in the figure(I3) and therefore,it can find the transient
and the steady state tie-line power deviation flow of the three area as
shown in figure(9) where from
Figure(9) and after the change in the load(APL) and after
approximately 40 sec ,The steady state tie line power deviation are:
LPl2='0.062 Per unit (-62 MW)
AP13=-0.0717 per unit (-71.7 MW)
AP23=-0.0096631 per unit (-9.6631MW) .

That's mean :

LPl2=-0.062 MW the tie-line power flow from areal to area 2. Or
LPl2=62 MW the tie-line power flow from area 2 to area I where
(49.4769 MW comes from the increased generation in area 2 ,and 9.66
MW comes from area 3 to area 2 then 2.89 MW comes from the
reduction in area 2 load due to frequency drop as shown in the eq.(6b)
LPnt. + A,P,, - AP,., =Au,D..Or
LP,= = - 6pur, + Ae r + ArrDr = *49.47 + (-9.66) + (-2.89) = -62 MW

Also AP13=71.7 MW flow from area 3 to I where (80.4 MW comes from
the increased generation in area 3,but 9.66MW goes from area 3 to
area 2 then 0.9648 MW comes from the reduction in area 3 due to
frequency drop as shown in the equation
((6cX APrrr. + 44, + ACr = Ax.D, )))
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increase the mechanical input power and compensates the increases in
the load directly in order to make the frequency constant .

But in this paper, the work will be due to figure(6),where the load
increases at any of the three areas that are connected in tie-line (such
as in the area l)the system frequency will be decreased by the value of
frequency deviation(Aw) and the change in the power that compensate
the increase in the load will came from area 1,2,3 as shown in the

figure(S). This paper works to stablize the frequency of the system at
any increase in the load (such as in area 1)and compensates this
increase in the load tly using an external control where the
compensation power will come fromL area 1 only and therefore the
frequency will be constant.
Figure(7) represents the transient and the steady state characteristic of
the frequency deviation of the three areas due to the change in the
load(APL). From this figure ,the steady state frequency deviation after
approximately 40 sec is(-0.003216 pu) which is the same result due to
equation(12) of frequency deviation .Also the frequency deviation in Hz
will be
(-0.003216 *(50)=-6.1663 1rrr.

The new frequency f=fo+ Af=50-0.1608=49,8392 Hz
The change in the mechanical power in each area due to equation(7)
are:

LPm,
Aw -0.003216

= 0.06432 pu (64.32 MW)
fi 0.05

- 0.003216Au.'
=0.0494769 pu (49.4769 MW) (13)L,Pnt , R, 0.065

Lw -0.003216APnr,
R 0.0.1

0.0804 pu (80.4 MW)

Area 1 increases the generation by 64.32 MW and area 2 by 49.47 69
MW and area 3 by 80.4 MW at the new operating frequency of 49.8392
Hz
Figure(8) represents the transient and the steady state mechanical
input power deviation of the three areas after the change in the
load(APL).
From this figure ,the steady state mechanical input power deviation
after approximately 40 sec are APml=0.0643 pu, APm2=0.0494 pu'
APm3=0.0804 pu which is the same result of the above calculation in
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Multi-Area Load Frequency Control of Tie-Line Calculation
In this paper we take three area as an example as follows :

Areas: | 2 3
Power(MW) 800 900 700
Inertia constant(H): 5 4 6
Speed Regulation@: 0.05 0.065 0.04
Frequency sensitive load coelTicient(D): 0.6 0,9 0.3
Governor time constant(tg(sec)): 0.2 0.3 0.1
Turbine time constant(tt(sec)): 0.6 0.7 0.5
Let take the base MVA of all the three area at (l000MVA).The three
area are operating in parallel at the nominal frequency of( 50 Hz),and
the synchronizing porver coefficient is computed from the initial
operating condition and is given as(Ps=2 per unit) .

Let the load change of 200 MW occurs in area I .

-lPt = 
loo 

= ().1 ou
1000

Calculation Before the Control
Due to eq.(8) the per unit stead"v state frequencJ' deviation is

An=
_4P,,

=-0.003216 per unit(pu) (12)

/t
Due t<r the simulink of the matlap package in figure(l3) which
represents the simulink of the load frequency control system of three
area in.figure(3), the transient and the stead) state characteristic of the
frequency deviation(figure(7)), mechanical input power deviation
(figure({l)) and tie-line power deviation (figure(9)) will be
representatives.
Figure(6) represents the speed regulation factors(R-l,R2,R3) of the three
areas above which is the relation between the frequency and the output
power of the three areas .This relation shows that when the power or
load increases, the lrequency will be decreased .In general form and at
normal operation ,when the load increase the generation station will be
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a = a + o. .Thus ACEs for a three-area system are,R

ACE'=6P,.+44.+BrA,,'r

ACE.=LP.t+AA,+B.An,. (ll)

ACE. = LPI, + APr. + Br Alrr:

Where Af..AAr and A4,,AP,L and AA*APr. are departures from
scheduled interchanges. ACEs are ulied as actuating signals to activate
changes in the ret'erence power set points ,and when steady-state is
reached. A(. ,Af.and Ar| uill be zero .The integrator gain constant

nrust be chosen snrall enough so as not to cause the area to go into a
chase mode[4],.The block diagram is simple AGC for three area system
is shown in the figure(4)below ,We can easily extend the tie -line bias
control to the n-area s-v-stem

Figure(.1)AGC(Ll-C) three area s-vstem with control system
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(s)

(6a)

(6b)

(6c)

(7)

(8)

(e)

1P,,. = A"'
,R, LP , = -!!--R. 'R,

Substituting from eq.(7) into (6(a,b,c)) and solving for Aw, we have

_M,,

( I *at-,t I +D,r+( 
I +D) Bt+B:'B'

&&&

B, , B. and .8, are known as the frequency bias factor[4][2]

3.1 The Tie-line Bias Control

In the figure(3) the load frequency control (LFC) were equipped
with only the primary control loop, a change of power in area I was met
by increase in generation in both areas associated with a change in the
tie-line power, and a reduction in frequency. In the normal operation
state, the power system is operated so that the demands of areas are
satisfied at the normal frequency. Conventional LFC is based upon tie-
line bias control, where each area tends to reduce the area control
error(ACE) to zero. The control error for each area consists of a linear
combination of frequency and tie-line errortfl[3].

ACE =I" AP +K Arr't z_2 i=1 tt t
(10)

The area bias K determines the amount of interaction during a
disturbance in the neightroring areas ,An overall satisfactory
performance is achieved when K is selected equal to the frequency bias
factor of that area,i.e.,
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Aw=Awr = Aw, = Aw-,

LPn4 - LPr, - LP,. - L,PL, = [1aP,

LPmr+LPr,-LP-r=6rP
APrr., + 4.(., * AP., = [v,f.
The change in the mechanical power is determined by the governor
speed characteristics, given by

IB.= +D, "'
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p. =!Ll =JE'lEJ.o.Ad,,,, (3)' dd_.1.,,_,, X,.

The tieJine power deviation then takes on the form
A4. = P, (Adr - Ad-r ) (4)

The tieJine power flow appears as a load increase in one area and a
load decrease in the other area, d,epending on the direction of the
flow .The direction of the flow is dictated by the phase angle difference ;
If 461>462 ,the power flows from areal to area 2[6]
A block diagram representation for the three-area system with load
frequency control (LFC) containing only the primary loop(without
control) is shown in figure(3)

Ciovcmor
I

Turhinc
I

(n)v.rror l'urbinr

Govemor Turbine

Let us consider a load change APLI in area I(APL2=O and APL3=0)[].
In the steady-state ,both areas will have the steady state frequency
deviation, i.e ;

8!i

I

4

l+r l+.

P,

l+l+r

I
R.

P,

I

l+a

+
i

P,

Figure(3):Three area system without control.
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2.1 Load Frequencl'Control in the Multiarea System:
In many casest a group of generators are closely coupled internall.""

and swing in the unison .Furthermore. the generator turbine tend to
have the same response characteristics .Such group of generators are
said to be coherent .Then it is possihle to let the [,oad Frequency
Control (LFC) Ioop represent the rvhole system ,which is referred to as

a control area.
The Automatic Generation Control AGC (Load Frequency Control

LFC) of a multi-area system can be realized hy studying LFC for a two
area system and applfing on the third area system.Consider two area
represented by an equivalent generating unit interconnected by loss line
tie line rvith reactance Xtie.Each area is represented by a voltage
source E, = Zi, an<l E. = 26. behind an equivalent reactance X1 ,X2
as shown in the Figure(2)

X]

L
Xlie x2

t_E] E2

Figure(2):Equivalent netrvork ti)r a tlyo area power system

The real power transferred over the tie-line at normal operation is
given

Ir, Ll.pl: - r" r- . ,(d'. ) (l)
x.

Where Xl2=X l+Xtie+X2 and 612=61-62
Equation(l)can be linearzed for a small deviation in the tie-line flow
APl2 lrom the nominal value,i,e

Af . = "'t: ,r 612 = /1Ad,: (2)- r/rt,, ,,,,
The quantity Ps is the slope of the power angle curve at the initial
operating angle 612 o = iilo- ii2o.This is detined as the synchronizing
power coefficient where

lt7

ffi
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can get the transient state of the power and frequenc""- for the changing
of the load. The programs that used in this paper are illustrated using
the MA'ILAP package.

1.1 Introduction:
The operating ob.iectives of LFC in figure(l) are to maintain

reasonably uniform frequency, to divide the load between generators
and to control the 'fie-line interchange schedules .The change in
frequency and Tie-line real power are sensed which is measure of the
change in the rotor angle 6. The error A6 to be corrected .The error
signal Af (the deviation of frequency)and APtie(the deviation of tie-line
power ) are amplified ,mixed ,and transfornred into a real power
command signal APv ,

APL(s)

APret(s) APg APm Af

Governor Turbine Rotating mass
And load

Figure(1):Load frequency control of an isolated power system.
which is sent to the prime mover to call for an incremenl in the

torque.
The prime mover, therefore, brings <'hange in the generator output try'

an amount APg which will change the values of Af and APtie within the
specified tolerance as sho\ryn in figure(1)[7J[8J.
Where R is the speed regulation tactor and represents the slop of the

frequency-power characteristic as shown in tigure(6), where t R = * )
AP

[5], Aw is the change in the frequency and AP is the change in the
output power ,APZ is the change iin the load, D is the frequency-
sensitive load coefficient(percent change in load over percent change in
frequency)fl is the inertia constant ,rg is the governor time constant ,"1
is the turbine time constant , LPref is the reference set power and A/ is
frequency deviation of the station ancl Lhie is the tie line power
In order to know the symbols used in this paper $ee appendix(A).

l+rrr 2Ht+D

I
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iJrlll er 

t:tt dLlj,. tJr.,l Jil !J,.ll ;]Li."i iJrJ l- C- &lrl ,'.-!,ll lin OLiLJij^lt
Automatic generation control for multi-region of tie line power !t..;i.tt
e'6rr (Load frequency control) d-..J1 rr'r: .,lt i;E'r-,Jl ga9ail$ (system)
(integral 

"f.U: 
;rL--, 613-.; dUr:*,L i+3"ri5ll ;J$ll ,,-lc ilLi-,Jl d+-..r! L,lj

+Lll .g-..h"r*i J+# dS 6- &t ::3 i!". b+ (Jgr OJS:6lJLr.r.Jl ob 6l s6n1p6t)
.L.3$^tt rjrstt O..a rr.,;ill fuS /.r1l.J,ai*l slt Jistrj qS d.rl! .,le

dllJtJji. :l el.rr;)3 (TigJine);Jril! rlij O.; dbn ,:$ ril ri ,'.-:.rl lra .,.,i

6r.:t-Ol inE" (steady state)-ijr$l i.ttrll # irlryt igA::t 6.U:tt !l r;3 G3 L5;le

(transient ;)!ll fuLrll r-J" ,Jr.-.tt sl13l+J !i)l3L.ll d.Ej s.i;lsls-d! &.,E 0e iJ,alsll
. (.rrLiJ+Sll ,l.l.rll 6l.rrjl 5t2ts)

,..,)jl-ll euj,J-i i!+,ll iEr- -rl d.,!ni,sa ,'.- jtl l$ d dJ.ri-l sjll C.lJCl Ol

.(matlap package)

Multi-area System of Frequency and Tie-line Interconnected
Power Flow Control

by Layth Tawfiq
Abstract:

This paper has concentrated on the problem of establishing a
normal operating state optimum scheduling of generation for a power
system deals with the control of active power in order to keep the
system in the steady state .Where change in active power affecfs mainly
the system frequency ,so that this paper deals with the automatic
generation control AGC of multi region for tie-line interconnected
power system and especially (Load Frequency Control(LFC))and
present a control system of the active power by using a model of the
essential components in the control system (integral controller) for a
multi-area .The controllers are set for a particular operating condition
and take care of small changes in load demand to maintain the
frequency within the specific limits .In this paper, we take three regions
of tie-line interconnected power system and make the test on it ,we
found that the theoretical result in the steady state are equal to the
result that we get by the simulink of matlap package and therefore we
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4. Conclutions
The evaluation of the performance of a concatenation of RS code

with convolutional code for (WiMAX) scenario was the focus of this
paper. The results shorved that concatenated codes perform better than
single codes at high SNR, but seamy in low SNR . The proposed scheme
gives better performance at low and high SNR. It outperforms the last
scheme by 5dB at low SNR, and 2dB at low. Simulation results also
showed that the addition of bit interleaver between an outer RS code
and inner conyolutional code require up to I dB more SNR to achieve
the same BER performance as for the case with no interleaver. This
indicated that the interleaver spreads the burst errors coming out of the
Viterbi decoder to even more RS symbols than before, so that we
suggest to cancel the interlaver between the two concatenated codes for
such scheme versus gained the time delay caused by this interleaver.
because (as it is clear from figure 12) the gain achieved by interleaver is
relatively little.

tt,l
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l-igure 12. I'he benefit of inserting an interleaver betrreen two codes

We therefore conclude that the use of a bit interleaver between the
outer code and inner code degrades the performance of the system
while symbol interleaver slightly improve the performance over no
interleaver. The reason is that the bit interleaver, in breaking the tlurst
errors at the output of the Viterbi decoder, only serves to spread the
error to more RS symbols than before. This further confirms that the
errors at the output of the Viterbi occur in bursts [13] and that a bit
interleaver might actually increase the symbol error rate at the Viterbi
output [4],

Itl



r.Lr *r lrll t=*ll iir"ti.l I 6d[l ;,14 ;tlrj

Good performance is clear at low and high SNR. The reasons is for
low SNR the number of bits per symbol are less than previous case, that
means the RS and CC codes are produce low bit errors at the amount
of errors out off code capabilities. The new scheme outperforms
standard by 5dB at 0.2 BER.

3.3 The Effect of Interleaver
Some of researchers used more than one interleaver with

concatenations of codes to improve the performance but delay time
increases with the presence of more than one interleaver. In this
subsection, the benefrt of using interleavers is investigated, Figure 11

illustrates that the difference between such system without any
interleaver compared with outer bit interleaver (i.e.at the output of
channel coding as in figure 1).

Figure 11. Perlbrmance with and without interleaver

As is shown in figure ll, it is very important to use bit interleaver at
the output of channel coding scheme, 8dB gain can be achieved at 10-4
BER.

In concatenated codes it is usual to insert an interleaver between two
codes. The types of such interleaver depend on the nature of structure
and its parameters. From Figure 12, it can be seen that whether a bit or
symbol interleaver is used makes no signifrcant difference.
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Figure 10. Performance of proposed scheme in contrast with standard

80

Also figure 9 illustrates that OFDM system with the last scheme of
codes investigate significant code gain under the same conditions for no
code case. It achieves 22 dB over uncoded system which is adequate tbr
the payment cost of codes implementations.

On the other hand as it is clear the coded system suffers from worse
performance at low SNR (below 20 dB), in this region the uncoded
system is better than the coded. This is due to the number of RS
symbols in error detected by the decoder, which is still more than the
decoder can correct, i.e. it is larger than t. If the RS decoder detects
more errors than it can correct, the decoded output is likely to be
erroneous.
In addition, the RS and CC with those parameters are more

complicate because of the large frame length of RS and its complexity
grows exponentially with large frame. Also CC implementation
become very diflicult for K more than 5 (in this case K=7), this mean
that 6 registers must be present in the encoder, causing delay time and
increase the size of decoder. So the last situation is for special case, but
it is not suitable for other applications.

3.2 The Proposed Scheme
For the purpose of improving the concatenated (RS and CC) codes

with OFDM system we present a new scheme which includes RS code
with 6 bits per symbol (i.e n=63), 57 input symbol (CR=0.9). While the
CC is (3, 1, 3), it means that reducing the complexity of this code from 6
registers to 2. For over all codes the complexity of system is reduced to
257o of previous one, but over all code rate is reduced from 0.47 to 0.3.
In contrast we gained better performance of new scheme. Figure 10
illustrates the benefit of such scheme compared with standard codes.
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modulation OANT
FFT lcngth nFFT 12lr

Bandwidth Bw I .75 MHz
Subculrirr :facin! Al=BW/nFFT 11.67 KHz

amersur11 ro
m

lilr sLl

SE

Numher of purrd and pilot eurriers 2)
Maximum Doppler shitt I00 Hz

Max. Bit rate I lMbps
Number of path I

Average path gain
---etafiE prenx

dB
t0

0-7-4-8

delay spread 0 2l) -10 101 nsec

@EW

IE-

Table l. OFDNI aramatars

3.1 Investigations of Standard
We first investigate the system with parameters specified in the

standard [5], with outer RS(255,239,8) code, inner CC(2,1,7) code, and
generator polynomial of 17lo6and 133o"1 are used.

Figure 9 shows the performance of an OFDI\,I system with
concatenated of RS and CC with parameters of standard protocol as
defined above. It is clear that the OFDNT system with no code present
worse performance. Manifest degradation in OFDM performance
under selective fading channel can be seen, it needs 47dB of SNR to
achieve l0-r bit error rate which is diflicult for mobile communication.

5!0 15:r

l-igure 9. OFDM performance lyith standard parameters
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shows a typically multipath fading channel. These reflected waves
interfere with the direct wave, which causes significant degradation in
the link performance. If the antenna moves, the channel varies with
location and time, because the relative phases of the reflected waves
change.

Otrject
Obre!r

-\h tr-patl

Lx)e otir4r

Figure 8 Nlultipath fading channel

In mobile radio channels, the Rayliegh distribution is commonly
used to describe the statistical time varying nature of the received
envelope of a flat fading signal, or envelope of an individual multipath.
The Rayleigh flat fading channel model assumes that all the
components that make up the resultant received signal are reflected or
scattered and there is no direct path from the transmitter to the
receiver. The Rayleigh fading channel model is the most common
approach to model a wireless communication channel. In this paper, the
classical method "Sum-of-Sinusoids", also known as Jakes method [12],
is used to create Rayleigh fading signals.

3. Simulations and Results
A full system model was implemented in Matlab version R 2007a

according to the above described system. In the following frgures SNR,
denotes the information bit signal to noise power ratio. The used
OFDM parameters are listed in Table l.

T
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The subcarrier orthogonality of an OFDM system can be
jeopardized when it passes through a multipath channel, causing
Intersample Interference(ISI), and Interchannel lnterl'erence (ICI)
trecause of multipath channel. Cyclic Prefix (CP) is used to combat ISI
and ICI. It is a copJ of the last part of OFDM s1-mbol which is
appended to the front of transmitted OFDM symbol. The length of the
CP (fs) must be chosen as longer than the maximum delay spread of
the target multipath environment. Figure 7 depicts the benefits which
arise from CP addition. certain position u'ithin the cyclic prefix is
chosen as the sampling starting point at tlre receiver, which satisfies the
criteri.a ,,,,<I,<?, where ,,,,., is the maximum multipath spread. Once
the above condition is satisfied, there is no ISI since the previous symbol
will only have effect over samples within [0. ,,,*,]. And it is also clear
from the figure that sampling period starting from 7. will encompass
the contribution fiom all the multipath components so that all the
samples experience the same channel and there is no ICI [9].

Figure 7. Cyclic Prefix in OI'DIVI

2.5 Channel Model
For the purpose of sirnulation, characterization and modeling of the

radio channel are needed. Simulation channels can take many forms,
and they often have very little to do with actual hardware
implementations. In mobile radio communication, the signal offered to
the receiver contains not only a direct line-of-sight radio wave, but also
a large number of reflected radio waves, Even worse in urban areas, the
Iine-of-sight is often blocked by obstacles, and collections of differently
delayed waves together are received b1' a mobile antenna. Figure 8
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Figure 5. (a) Conventional l\{ulti-carrier technique (b) OFDM
At the transmitter side, an OFDM system treats the source symbols as
though they are in the frequency domain. These symbols are fed to an
IFFT block which brings the signal into the time domain. The basis
functions for the IFt'T are Nc orthogonal sinusoids of distinct frequency
and IFFT receives N. symbols at a time. In sinusoidal form the FFT is
usually expressed as [10]:

,(/ )= L'*(r ),r,1'#r)-, I, tri-, ['# J

7

Here x(T) are the coefficient of the sines and cosines of frequency
2il / N,, where / is the index of frequencies over the N" and y is the

time index. x(l) is the value of the spectrum for the fr, frequency and
x(y) is the value of the signal at time 7.

The inverse FFT takes the spectrum and converts the whole thing
back to time domain signal by again successively multiplying it by a

range of sinusoids. The equation for IFFT is [10]:
!l

x (y)= | ..(7 )'in

dal

-;i',trf*(ff)( z oIv

lr.
e

8

Figure 6 depicts th block diagram of an OFDM transceiver
revealing the switch between frequency domain and time domain in an
OFDM system [1].

()FDM Transmitter 
Ba\ebafld

Inpul OFDM
signal

ol'DNl ReceiYer

Figure 6 . The block diagram of trasic OFDM
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2.3 Mapper
Once the signal has been coded, it enters the modulation block. All

wireless communication systems use a modulation scheme to map coded
bits to a form that can be effectively transmitted over the
communication channel. Thus, the bits are mapped to a sutlcarrier
amplitude and phase, uhich is represented by a complex in-phase and
quadrature-phase (IQ) vector. The IQ plot for a modulation scheme
shows the transmitted vector for all data word combinations, Gray
coding is a method for this allocation so that adjacent points in the
constellation only differ by a single bit. This coding helps to minimize
the overall bit error ratc as it reduces the chance of multiple
bit errors ocurring fronr a single symbol error.
2-PAM, 4-QAM, 16-QAM, and 64-QAM modulations are supported

by the system. The support of the last one, the 64-QAM modulation, is
optional for license-exempt bands. The constellati<)n maps for 2-PAM,
4-QAM, and I6-QAM nrodulations are shown in Figure ,1.

B,B

0l

00

{)u

r I t0 (l(l 0l B,B,

Figure 4: Gray' coded PSK, QPSK, and l6-QANt signal constellations

2.4 OFDM:
OFDM is aspecial case of Multi-carrier transmission, rvhere a single

data stream is transmitted over a number of lower rate subcarrier in
parallel aspect. This leads to an efficient use of the available spectrum.
OFDM transforms a frequency-selective lhding channel into parallel
flat-fading subchannels, thereby significantly reducing the receiver
complexity both in the equalization and symbol decoding stages. Figure
5 shows the spectra of an OFDM and subchannel. It illustrates the
difference betrveen the conventional non-overlapping multicarrier
technique and the overlapping multi-carrier modulation technique [9]..

oo+B+I.'|'<r_f-+>r <++++r'J'r r'+'
tl
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The binary convolutional encoder that implements the described code
is shown in Figure 3. A connection line from the shift register feeding
into the adder means a "one" in the octal representation of the
polynomials, and no connection is represented try a "zero".

11 l60
R=17

Y=1316llott

Figure 3. Convolutional encoder of binary rate l/2.

2.1.3 Puncturing Process
Puncturing is the proccss of systematically deleting bits from the

output stream of a low-rate encoder in order to reduce the amount of
data to be transmitted, thus forming a high-rate code. The bits are
deleted according to a perforation matrix, where a "zero" means a
discarded bit. The process of puncturing is used to create the variable
coding rates needed to provide various error protection leyels to the
users of the system. The different rates that can be used are rate ll2,
rate 213, rute 314, and rate 5/6.
2.2 Interleaver

The interleaver supplies no additional error correction code, it
merely initiates a rearrangernent of symtrols generated by outer code.
Data interleaving is generally used to scatter error trursts and thus,
reduces the error concentration to be corrected with the purpose of
increasing the efficiency of FEC b1'spreading burst errors introduced
by the transmission channel over a longer time. Interleaving is normally
implemented by using a two-dimensional array buffer, such that the
data enters the buffer in rows, which specify the number of interleaving
levels, and then, it is read out in columns. The result is that a burst of
errors in the channel after interleaving becomes in few scarcely spaced
single symbol errors, which are more easity [8].

11
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. t: number of data bytes that can be corrected.
The error correction ability of any RS code is determined by (n - k), the
measure of redundancy in the block. If the location of the erroneo[s
symbols is not known in advance, then a Reed-Solomon code can
correct up to t symbols, where t can be expressed as

r=(n-lc)12
As specified in the standard, the Reed-Solomon encoding shall be

derived from a systematic RS(n = 255, k = 239, t = ll) code using a
Galois field specified as GF(28). The primitive and generator
polynomials used for the systematic code are expressed as follows:
Primitive Polynomial [5]:
;:(rl =.is.r'.1+ -,'.\i + il + 1

Generator Polynomial:

',, ''. ... ' ,1.

g(X)= gu+ grX + g.X1 a..........*g:, tXl' 
| + X1' 3

The primitive polynomial is the one used to construct the symbol lield
and it can also be named as field generator polynomial. The code
generator polynomial is used to calculate parity symbols and has the
form specified as before, where X is the primitive element of the Galois
field over which the input message is defined. The code rate is expressed
by
CR = kln
Which measure of redundancy added to the origin information, good
code gained tretter performance with low redundancy for efficient
bandwidth. See [6] and [7] for more information about Reed-Solomon
codes.
2.1.2 Convolutional Encoder

After the RS encoding process, the data bits are further encoded by a
binary convolutional encoder, which has a native rate of l/2 and a
constraint length of 7. The generator polynomials used to derive its two
output code bits, denoted R and Y, are specified in the following
expressions:
6r = lTlorr /or R, ,.'.., ,,, ',, ... '. ,4
6; = l33qrr for l',.. ',' ." '..,., ,,,5A convolutional encoder accepts messages of length k6 bits and
generates codewords of n6 trits. Generally CC(n, k, K) it is made up of a
shift register of L segments, where K denotes the constraint length.
If=I*1
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lnput
bits

Channel
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l-igure 1. The tllock diagranr of system modcl

2.1. Channel Coding:
As shown in Figure 2, the encoding process consists of a

concatenation of an outer Reed-Solomon (RS) code and an inner
convolutional code (CC) as a FEC scheme. This means that first data
passes in block format through the RS encoder, and then, it goes across
the convolutional encoder. It is a flexible coding process due to the
puncturing of the signal, and allows different coding rates. The last part
of the encoder is a process of interleaving to avoid long error bursts.

Figure 2. The channel coding process

2.1.1 Reed-Solomon Encoder
The properties of Reed-Solomon codes make them suitable to

applications where errors occur in bursts. Reed-Solomon error
correction is a coding scheme which works by first constructing a
polynomial from the data symbols to be transmitted, and then sending
an oversampled version of the polynomial instead of the original
symbols themselves.

A Reed-Solomon code is specified as RS (n, k, t) with m-bit symbols.
This means that the encoder takes k data symbols of m bits each and
adds 2t parity symbols to construct an n-symbol codeword. Thus, n, k
and t can be defined as:
. n: number of bytes after encoding,
. k: number of data bytes before encoding,
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l. Introduction
The irrcreasing demand for high speed wireless connectivity at lo\r

cost proposes new challenges for communication systems designers to
implement solutions that increase the data rate by utilizing the limited
radio resources more efficiently aJ a low additional complexitl. Several
technologies are considered to be candidates for future applications,
such as Orthogonal Frequency Division N{ultiplexing (OFDL) which is
a special form of nrulti-carrier transmission rrhere all the subcarriers
are orthogonal to each other. OFDM promises a higher user level of
implementation complexity. On the other hand OFDM is very sensitive
to frequency errors. Its performance also suffers from distortions, and
Intersymbol Interference (ISI) caused by' multipath in bandlimited
(frequency selective) time dispersive channels, causing bit errors at the
receiver. ISI has been recognized as the ma.jor obstacle to high speed
data transmission over mobile radio channels. The transmitted signal
that is launched into the wireless environment arrives at the receiver
along a number of distinct paths, referred to as multipaths [].

Forward Error Correction (FEC) is an effective tool to mitigate
OFDM influences which stems from multipath fading channel, high
speed data rate, and frequency Doppler shift emanated due to user
movements. Therefore channel coding is required which provides for
Forward Error Correction (FEC). This enables the receiver to correct
the errors which have been occurred in the transmission path [2], [3].

The concatenation of tuo or more codes leads to more robust channel
codes than single codes. Usually, the concatenation involves block codes
(outer codes) and convolutional codes (CC) (inner) [4].

In this paper, rve investigate the performance of concatenated Reed-
Solomon and Convolutional codes rvith OFDNI system (RS-CCOFDM)
with standard parameters used by WiMAX/IEEE802.16a [5]. But this
scheme suffers from worse performance at lotv Signal to Noise Ratio
(SNR). We present a ne$' parameters of codes that tve expect them to
perform better than previous protocol. Also we will simulate this new
scheme to clear out the benefit of using interleaver between the two
codes in order to suggest the final proposed scheme.
2. System Model:

The block diagram of the Coded OFDM system model used in this
paper is shown in Figure L

1t
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Improvement of Concatenated Reed Solomon-Convolutional
Codes for (WiMAX) OFDM System

Dr Mahmoud F. Moslah-
Electrical and Electronic Technical college - Foundation of Technical

Education
Abstract:

In this paper, we investigate the performance of Orthogonal
Frequency Division Multiplexing (OfDm systems with concatenation
codes of Reed Solomon (RS), and conyolutional codes (CC) as specified
by World wide Interoperability for Microwave Access, (WiMAX). This
system suffered fronr worse performance at low Signal to Noise Ration
(SNR). We will present a proposed scheme of RS and CC that gives
better perlbrmance at low and high SNR which is suitable for modern
mobile communications. 1\Iaking simulations to indicate that using one
interleaver at the output of concatenation codes is enough to present
better performance. We will also show that using a bit interleaver
between the two concatenated codes degrades the system perf'ormance.
Index Terms- Channel coding, concatenated coding, convolutional
codes, interleaved coding, OFDM, Reed-Solomon codes.
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3-Using FLS for cell multiplexing will provide the flexibility and

scalability of:
a- Geographic distances (LAN, NIAN and WAN ATrv. networks).
b- Number of inputs (users).

4-Using FLS in ATM switch for cell multiplexing has a very high speed

response to sudden changes in inputs and message length which cause

congestion in queue of cells.

S-Increasing of the inputs the FLS will achieve size of packet to be large,

and then the llow bit rate of cells will increase.
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Figure (3): Throughput for (one cell, text, image, video, and audio)
against transmission tim€ delay

4- Conclusions:
The following conclusions can be derived from the simulation and
calculated results:
l-The changes in bit rate of a message in ATM network cause changes

in (TTD) for different communication services. The different message

sizes services gave different time delays for each type ofthe message.

2-The results obtained from the curves show that the throughput rate in
ATM technique for different communication messages is high
(hundreds of Nlbps). It is observed that when time delay increases

that means the bit rate of user data will decrease for all tvpes of
services (text, image, audio and video).
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(3.2) Throughput Calculation: Throughput rate is defined as a nunrber
of information bils (user's data) to the total time required to get these
bits. The throughput rate can be calculated b1' using the results
obtained from the transmission time calculation as follows:

No. of Information bits (Payload)
I nrousnDut

Total Time Rrequired to get bits
(2)

From equation (2), the throughput can be calculated for different
multimedia communication service and the curves as illustrated in
Figures (-1-a-b-c-d).
(3.3) Efficiency Calculation
The efficiency of the ATM can be calculated by the following form:

Efficiency,r, - - Mesiage Length (Payload) ----,r,
Meaasge Length + Bytes of Headers

Message length - user data
Bytes of headers = headers of cells
For one cell in ATM which is fixed:-
Message length + Protocol overhead (Header) = 53 bytes for one cell.

To calculate the message length with the headers (Protocol overhead), it
has been known the number of cells in each message, this can be

achieved by dividing the message length by 48 bytes, then multiplying
the number of cells by (53 bytes). For example; to calculate the
efficiency for transmitting audio message, the message length for audio
is taken from table (2), obtain the results:
Audio message size = 9.15 MByte
Cells in audio message without headers
9.15 * 106 + 48 =190625
Bytes Message length with headers
190625'r 53 (Bytes) = t0103125 Bytes

9 150000
ll = 

- 

= 9ll lh(,zr' t0l0-r l2-5

6(t
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Figure (2): transmission time delay for (one cell, text, image,
video, and audio) against bit rate

Continued of Figure (2): transmission time delay for (one cell,
text, image, video, and audio) against bit rate
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Data Size = cell = 53 bytes = 53* 8(bit) = 424 bits
The actual bite rate for ATM transmission varies from (155.52M8 -

to- 622.08 MB), due to the changing of number of input of overall
categories of (QoS) The Transmission Time Delay can be calculated
from equation (1) for one cell. To calculate the transmission time delay
and the other related parameters for the ATM network using the
simulation with FLS, it is supposed that there are different multimedia
services which could be transferred via this system, such as (video,
image, text and audio). Thus, the message size has been taken upon the
source and destination as examples for these multimedia
communication services as shown in table (2). Measuring the size of the
messages enables measuring the number of cells, since the ATM
network uses ATM Adaptation Layer (AALS), which can convert the
submitted information into ,18 bytes segment. The curves which
represent the change in transmission time delay for (one cell, text,
image, video, and audio) due to change of bit rate is shown in figures (2-

a-b-c-d-e).

Table (2): the message sizes of different
communication services

Communication
Services

Message Size

Text 204 KB

Image 426 KB
Video 30.3 MB
Audio
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FLS is based on the user knowledge and experience. Design of a rule
base is two-fold: F'irst; the linguistic rules are set. Second- membership
functions of linguistic values are determined. Usually, to define the
Iinguistic rules of a fuzzy variatrle, Gaussian, triangular or trapezoidal
shaped membership functions are used [Kev 98]. It has been select
trapezoidal and triangular shaped membership function for offering
more computational simplicity.

However, since the tuning of fuzzy rules is intuitive, and can be
related in simple linguistic terms with user experience, it should be a
forward straight matter to achieve an appropriate balance between a
tolerable end-to-end delay, and the increase in throughput. In this
research, the simulation gets more flexibility of size of the packet out of
switching (multiplexer), when the number of inputs (connections, that's
to be gone to the same link) are large, then the packet size of output will
be large and the rate of packet will be high. When the numbers of
inputs are going to tre less than the packet size, the packet flow rate will
be less. The rule bases shown in the look up table (1) are taken to
execute the FLS simulation

Look up tablc ( l)

'loo short Short Normal Long 'Ioo Long

Small Sloirll Fast Shrrply Fast \olmal

-Sledium Sharply Fast Slow SIo$

Large Sk^v Sharply
Slox,

3-Performance Analysis of FLS Design:
Much iteration has been done to get a cell flow rate for each

iteration depend on changing of the input varialrles, a message length
(queue length) and the numtrer of input links.
(3.1)Transmission Time Delay (TTD):

In communication, one of the most important parameters is
Transmission Time Delay (TTD) in transmitting a message and
receiving it. The steps that are used to calculate Transmission Time
Delay [Com 01]:

Transmission Time Delay = 
Djta siz: lbirs) -----(1)- Bit rate (Mpbs)
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variables and output. The FLS is supposed to achieve a cell
multiplexing using two main variables to calculate the explicit flow
rate; l't: Number of inputs (N). 2'd: Message length (q). Number of
inpuls (N) means that the number of data links directed to the same VP
(Virtual Path) or VC at the same time and it changes either by
increasing or decreasing. The variable is the message length (q) which
means the No. of cells per message. The fuzzy output is a Flow of
Explicit Rate of cells at link (FER) that carries information from
sources to its destinations. MATLAB-SIMULINK has been used to
achieve this modeling,

Dcsired Queur
l-ength at Swilch i

Desired Queue t-en3rh a1

Swirch j

f
I
I
IQueuc

CorrecdonLength
Fuzzy
Input lprLt

Inputs

Figure (l): Block diagram of Fuzzy cell multiplexing with the

FLS computes the Functional Flow Rate (FFR e (0,1)) and
Explicit Rate(ER) (ER=FFR*Link cell rate) for the sources feeding the
ATM switch. If, within the current interval, the ATM switch receives
an Resource Management (RM) cell traveling to the stream nodes along
the relevant VC, it examines the ER field of the cell and if the rate is
greater than the calculated flow rate, it modifies the ER field with the
calculated value and retransmits RM cell. The selection of rule base of

Fuzzy

No. of

t

Resource Manasement at the VP level

Drtlr h \e

lnlarcncc
Engine

I)cfuzzifier

Membcrship functions

Fuzzilier
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Trallic is categorized into real-tinre and non-real-tirne, each with its
separate buffer, and a portion of the total line bandwidth dedicated to
real-time traflic. ATM is now used as a part of the network in structure
e.g. in enterprise networks, IP (Internet Protocol) over ATM, Voice
over ATM, etc... ATM is technology designed to be service
independent. This implies a single network cable of transporting all
multimedia types (text, images, audio and video), sharing all its
available, and resources among them,
2- Modeling of ATM Switch Using Fuzzy Logic System (FLS):

ATM is the cell switching network because its segments and
multiplexes user tralfic into small, fixed-size units called cell. A cell
consists of S-bytes header filled and a 48-byte information field. ATM
cell is capable of carrying any type of data; even data with protocols
from other networks can be carried in an ATM cell (or segmented into
several ATM cells). Due to the high speed transfer rate (hundreds to
thousands N{bps), rather short length cell (53 trytes), and different
numbers of input to A'l'M switch for multiplexing these inputs so that,
the ratio of propagation delay to cell transmission time of ATM
networks are significantly higher than that of existing netrvorks. The
FLS for cell multiplexing is used to handle the conditions of a large
number of cells being in transmit between two ATM switching nodes.
The main goals of using a FLS to multiplex the multiple inputs from
senders are [Gok 02]:
1-To use single nredia with many sources of data.
2-An efficient transmitting of data with less cell Ioss and cell delay.

FLS techniques have been used to get multiplexing. In the
calculation of Multiplexer (MUX), the scheme monitors both the
current message length (queue length) and number of inputs to it. The
message length captures some form of prediction for future busy inputs.
Thus, the schemes are expected to be more effective than traditional
schemes using feedback based on the cell techniques length threshold.

The scheme (at figure (l)) provides the explicit cell rate to all
active (Virtual Channcls) VCs at all times so that congestion and
undesired resulting behavior can be avoided. A FLS can be conceived

as nnn linear of which the input-output relationship can be expressed

by using a small number of linguistic rules or rational expressions.
These rules are formed meeting the forms and behavior of input

6l
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Keywords: ATM, Fuzzy logic system, Transmission Time Delay, Bit
rate, Throughput, Efficiency.

1-Introduction:
Synchronous transfer mode (ATNI) is the most promising

technology for supporting broadband multimedia communication
services. It was developed in the mid-1980. The advantages of ATM
networks are the flexibility to accommodate a diverse mixture of traffic
which possesses different traffic characteristics and Quality of Service
(QoS) requirements [Com 01]. The ATM technique provides an
attractive solution to the problem of integrating different types of
services, with widely different bit rates, through common interface and
switching fabrics. It is a compromise between packet switching and
circuit switching techniques. Although ATM networks can support a
wide variety of transmission rates and provide transmission efficiency
by a synchronous multiplexing, a cell might be lost in ATM switches if
cells are excessively fed into the networks [Kes 97]. In order to avoid
this situation. the terminals are required to declare their transmission
rates as traffic parameters, in advance of transmission.
According to these declarations of transmission rates, ATM switches
judge whether the required (QoS) can take into consideration factors
like the source traffic descriptor, the amount of current network
congestion akrng the path of the incorning call, and QoS requirements
of the new and the pre-existing calls is a daunting task for any
mathematical model [Van 99]. Uehara and Hirota [Ueh 97] studied the
possibility distribution of cell loss as a function of the number of calls
per class, by a fuzzy inference scheme based on the observed data of
Cell Loss Ratio (CLR), and obtained the upper bound of CLR. They
applied fuzzy inference to estimate the possibility distribution of CLR,
which was then a basis for admission control decisions. It is apparent
that it is impossible to analyze all the different situations that may arise
in an ATM network and, in addition, it is difficult to update if new
services are introduced [Hir 90].

In [Fow 9ll, where a thorough study is done with real traffic, it
is concluded that there are some linguistic type of rules as to whether
congestion has occurred or congestion has passed. In [Cha 98] Cheng
and Chang present a global fuzzy traffic controller that handles, via
separate mechanisms, both admission control and congestion control.
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Modeling and Simulating the Cell Multiplexing in ATM
Network Ilased Fuzzy Logic System

Dr. NIuna Hadi Saleh/Baghdad University/ College of Women for
Education/ Computer Science Department

Abstract:
In this paper, a simulation is made of computer networks based

on Asynchronous Transfer Mode (ATNI) technology which is a high
performance, cell-oriented switching technology that utilizes a fixed
small size packet to carry different types of service for traffic. Fuzry
Logic System (FLS) is supposed to achieve a cell multiplexing using two
main variables to calculate the explicit flow rate: the first one is number
of inputs and the second is the message length.
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Conclusions
Calculated results and table (l) showed that the proposed system

is a good method for hiding audio in audio. However, some
conclusions can be inferred in the proposed algorithm:

a- The quality of the stegocover is very good (which is the goal).
However, the quality of the extracted message is not good enough
but it is understandable.

tr- The proposed algorithm is wideband method, i.e., the length of secret
message can be equal to (0.25) the length of cover. This ratio is
depended on number of the replaced coe{Iicients.

c- The secret message may be speech, music, or any recorded audio.
d- Scaling factor (50---100) is an important factor in hiding and

extracting processes. This factor is considered as a control factorl
therefore it must be selected with a suitable choice. This factor is
affected by the type of transform used.

e- The number of replaced coefficients affects directly the quality of the
stegocover and the extracted message. Therefore, this number must
be selected with suitable choice (the balance between the bandwidth
and quality is required). This number is affected directly by the
type of transform used.
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Fig.(5) tne waveform of hided audio message

A comparison of wavelet transform as an audio steganographic
tool with Walsh and cosine transforms is shown in table (1), depending
on [8]. The length and size of secret speech message are (7 sec, 141 KB).
The length and size of audio cover are (71 sec, 1.58 MB).

Table (1) Comparison Results for Proposed algorithm with Different
Types of Transforms

Transform
Ttp.

Cryptographic
Covering

Time
Rcquircd

(min )

C.tptographic
Extracting

'l ime
Rrquired

(min)E\lracted \lessage
SNR*
(dB)

s\R*
(dB)

0.00{s -15.16-r-l 1.5 1.t 902 t5.101-1 t.2
0.007s 1[.7161 2.lt 0.6812 19.57.16 l.{

Cosinr 0.0t l8 -16.79{ .2.8 t.168 t(,.161 t.{
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(a)

(b)

Fig.(4) Comparison between left and right waveforms of
(a) Original secret audio message and

(b) Extracted audio message
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(a)

(b)
Fig.(3) Comparison betrveen left and right waveforms of

(a) Original audio cover and (b) audio stegocover
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3. Results
The results are intended by applying the proposed algorithm with

Windows9S Audio-Video (WAV) format. The Secret message and the
cover are recorded using simple(available) microphone of (Pentium III)
PC, with the following attritrutes: S-bit, sampling rate (l1.025 KHz),
stereo. The transmission environment is considered as a digital end to
end.

The results are calculated with (sample) speech message of length
(17 sec) and (sample) music cover of length (1.12 min). The required
time for hiding process (transmitter side) is (2 min). The required time
for extracting process (receiver side) is (l min). These results are shown
below:
A-Fidelity of stegocover:

A comparison betneen original cover and stegocover waveforms
can be shown in figure (3). This figure verifies the following
calculations:

Square mean square error =0.866837.
Root mean square signal to noise ratio=137 .544Vo.
Mean square signal to noise ratio in dB=42,768845.

B-Fidelity of extracted message:
A comparison between original and extracted message waveforms

can be shown in Fig.(4). This figure verifies the follorving calculations:
Square mean square error =508.807739.
Root mean square signal to noise ratio=5.924984%o.
Mean square signal to noise ratio in dB=15.,153744.

The waveform of hided audio message is sholvn in l'ig.(S).

5-l

Now the secret audio message is extracted, and can be listen to
after converting lhe fornrat,
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implementation algorithm of Normalized inverse wavelet transform is
shown in Algorithm (3),

While not €nd of wavelet transformed cover file with scaled presharel
coeflicients
{ l. n (window or block)= 16.

z. i=2.
3. For (k=l - n)

{ Read number a[k] from cover file] end for.
4. While (isn)

I 5. For (i=1-ji2)
{ bt2i-11=(a[i]+a[i/2+i]).

b[2i]=(alil-aLi/2+il).
] end for

6. a[ ]=bt 1.

7. i=z't.
) end while

8. !'or (k=l-+n)
{ Put alkl in output inyerse transformed (block) file} end for.

end while.

The window (one-dimensional block) in algorithm (3) is also
taken equal to ( 16).

After these three sub items, the audio stegocoyer is prepared after
converting the format.

At receiver side, the main processes are wavelet transform of the
audio stegocover and extracting process. Wavelet transform is done
exactly as described in sub item (2.1). The extracting process is done
according to algorithm (4).

Algorithm (4) Extracting the secret message coefficients

While not end of stream of numbers audio stegocover frle and output lile
not equal to the size of secret massage size

{ 1. Windowl (transformed slegocover block)= 16.
2. For (i=l - Windowl)

{ Read number aUl from transformed stegocover file} end for,
3. For (i=13- rtrindowl)

{ Read numb€r b[i] from transformed stegocover f e

bIi]=611111 ; k=(50+100)
Put blil in output file) end for.

) end While.

Algorithm (3) Normalized Inverse Wavelet Transform
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discarded coefficients depends on the type of transform used and the
discarding method. The number of discarded coefficients affects
directly the mean square error factor for the reconstructed stegocoyer.
The discarded coelficients in each transformed block are replaced with
scaled secret message coefficients sequentially. The discarding and
replacement processes are continued until secret message file is
finished. Otherrvise, the transformed blocks are kept as they are. One
good feature of wavelet transformo it clusters high energy coefficients in
first positions of the transformed block and the low energy coefficients
at the end positions. This feature makes this technique easier to
lm ement as shown in al rithm (2

In algorithm (2) the size of windowl and window2 are taken (16
and .l).

2.3 Inverse Wavelet Transform
This technique is based on Normalized inverse wavelet transform,

which is applied to the wavelet transformed audio cover with scaled
message coefficients. The theoretical background of wavelet transform
is explained in the introduction. Depending on equation (3.), the

Algorithm (2) Discarding and replacing transformed coefficients

While not end of str€am of numbers transformed audio cover file and noi end
of slream of random numbers secret message file
{ 1. Windowl (transformed cover block)= 16.

2, For (k=1 -'+ Windonl)
{ Read number a[k] from transformed coyer frle] €nd ior.

3. \{indow2 (message block)=4.
4. For (i=1- Window2)

{ Read numb€r tr[i] from message {ile} end for.
5. For (i=1+Windowl)

{ If(i<(Windowl-Window2))
Put alil into outpul block clil.

Els€ Put (b[ j-(Windowl.Window2)]yk into ouaput block clil.
k(scale)= 50-100.

! end for
) end While
6. If (not end of transformed cover lile)

{ For (k=1 --+ Windowl)
{ Read number a[k] from transformed cover file,

Put alkl into output block clkli end for. ) end If.

5l

I

I

I



r-r *r ltll ts+ll ;-.|-rJ I l"alll ii/Lz! ;r-.

The steps of main proposed technique in transmitter side are:

2.1 lYavelet Transform
This technique is based on Normalized wavelet transform, which

is applied to the stream of numbers audio cover. The theoretical
background of wavelet transform is described in the introduction.
Depending on equations (l and 2), the implementation algorithm of
Normalized lvavelet transfbrm is sho,trn in Al orithm

In algorithm (1) the window (one-dimensional block) is taken
equal to (16).

2.2 Replacing some Transformed Cover Coefficients with Secret
Message Coefficients

After employing wavelet transform on cover file, the high energy
elements are clustered at certain positions with each transformed
window (block). Therefore, some coellicients with low energy can be
discarded from each block without distorting the reconstructed
stegocover. The principle idea of this technique is done by discarding
low energy coefficients using Zonal Sampling method [7], which
depends on discarding the elements that have small variances and
keeping the elements that have large variances. The number of

1

Algorithm (l) Normalized !Vavelet Transform

While not end of stream of numbers cover file
{ 1. n (window or block)= 16.

2. :=r.
3. For (k=l - n)

{ Read number a[k] from cover file] end for.
4. while (j22)

{
s. For (i=1-j/2)

{ blil=(a[2i1]+a[2il).
bli/2+il=(a[2i-1]-a[2i]).

) end for
6. at l=bt 1.

7. j=jt2.
) end while

E. For (k=l-n)
{ Put alkl in output transformed (block) file} end for.

) end while
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2. The Proposed Algorithm
The proposed algorithm can be shown in Fig.(2).
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Fig.(2) Block Diagram of Proposed Algorithm
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For nonstationary signals (i.e., signals whose frequency characteristics
are time varying like (music, speech, images, etc.)) the Fourier basis is
ill-suited because of the poor time localization. The classical solution to
this problem is to use the Short-Time (or windowed) Fourier
Transform (STFT). However, the STFT has several problems; the most
sever being the fixed time-frequency resolution of the basis functions.
Wavelet techniques give new class of signal dependant bases that have
desired time-frequency resolution properties. Wavelets are well-suited
for approximating data with sharp discontinuities [5].

The wavelet transform converts a data input sequence of a given
length to a sequence of real numbers of equal length in which the
vertical size of the wavelets changes at each of the set horizontal
positions (and scales) so that the additions of all the wavelets
reproduces the original [6].

The special significance that the wavelets transform comes from
its ability to divide the time-bandwidth product differently at various
frequencies or times. The continuous wavelet transform is given by [5]:

F{a,b)=J"f(t) Y (t-U)ua)Ot ......(l)
in this equation, Y (t) is the mother wavelet, b represents a tinre shift,
and a is a scaling factor used with t, time. The mother wavelet is
translated or shifted in time producing the wavelets. The wavelet
transform is founded on basis functions formed by dilation (spreading a
function over a larger domain) and translation of the prototype
function Y(t). This prototype function is similar to the function STFT,
except that the basis functions are high-frequency, short-time pulses, as

well as low-frequency long-time pulses, whose contraction in one
domain is accompanied by an expansion in the other, with a contrast
RMS bandwidth to center frequency; that is, it is logarithmic, In
contrast, the STFT RMS bandwidth is constant on a linear scale.

The wavelet transform of analog signal J localizes the signal in a

time window:
Ib+at-aAv,b+at+aAv,]

The center of this window is at b+at with the width 2 aAv , the wavelet
is:

v"t(t) = (ulal0s ) Y((t-bva) ......(2)
The continuous inverse wavelet transform is given by [5]:

f(t) = JJ F(a,b) Y((t-b)/a) dbda ......(3)
There are several wavelet forms such as: Haar wavelets. Sinc

wavelets, Spline and Battle-Lemrie' wavelets, and others [5].

l8
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Keywords:
Information hiding, wavelet transform, steganography, inverse rvavelet
transform.
1. Introduction

Information hiding, in general, is covering sensitive information
within normal information. This creates a hidden communication
channel between the sender and receiver such that the existence of the
channel is unnoticeable, Hidden channels have advantages over the
encrypted channels that the anonymity of communication is protected

[1]. An important subdiscipline of information hiding is steganography
(literally, covered writing). Johnson et al. [2] defined steganography as

the hiding of secret message within another seemingly innocuous
message, or carrier. The carrier can be anything used to transfer
information, for example: wood or slate tablets, hollow heels, images
under stamps, tiny photographs, or word arrangements. Digital
carriers include e-mail, audio, video messages, disk space, disk
partition, and images. Steganography, like cryptography, is a means of
providing secrecy. Yet steganography does so by hiding the very
existence of the communication, while cryptography does so by
scrambling a message so it cannot be understood. Tuomas [3] called
steganography as Invisible Communication. Different methods for
audio data hiding in steganographic field are proposed such as: Low Bit
encoding, Phase coding, Spread Spectrum, and Echo hide [4].

A wave is usually defined as an oscillating function of time or
space, such as a sinusoid. Fourier analysis is wave analysis. A wavelet is
a "small wave", which has its energy concentrated in time to give a tool
for the analysis of transient, or time varying phenomena. It still has the
oscillating wave-like characteristics but also has the ability to allow
simultaneous time and frequency analysis with a flexible mathematical
foundation. This is illustrated in Fig.(1) [5].

Fig,(l) Wave and a Wavelet

(a)
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Using Wavelet Transform as an Audio Steganographic Tool
By

Assistant I'rof€ssor Dr. Ziyad Tariq Mustafa Al-Ta'i
Diyala Univ€rsity\ College of Science\ Computer Science Department

Abstract
Recently we have seen a major thrust toward twos areas: wavelet

transform and information hiding. An important subdiscipline of
information hiding is steganography. Wavelet transform has been an
active area for a wide variety of applications. However, very litfle
efforts have been applied to audio hiding using wavelet transform
technique. Even these little existing efforts, are applied with audio
watermarking purposes. Therefore, this paper presents audio
steganography using wavelet transform. This technique depends mainly
on characteristics of wavelet transform, because the mean square error
ratio between the original cover and the stegocover is dependent mainly
on these characteristics.

In order to generate the audio stegocover, this method concludes
wavelet transform of the audio cover, replacing some transformed
cover coefficients with secret audio message coefficients, and inverse
wavelet transform. While, the extracting method concludes wavelet
transform of the stegocover and extracting the secret audio message.
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The second includes those adjectives which indicate colours, and
they can be intensified.

3.The English absolute adjectives are pure adjectives, i.e. have not
been derived from other forms. This is not true of Arabic
counterparts!, as all of the absolute adjectives in Arabic are derived
from a trilateral verb by adding the 1"11s1 ".ilyt" or reptacing it by
another letter like "eUl".

Bibliography
l. Fowler, H.W., Gowers, Ernest. (1926).Oxford Fowler's Modern

English Usage Dictionary. Oxford: Oxford University Press.
2. Garner, Bryan. (1998). Garner's Modern American Usage.

Oxford: Oxford University Press.
3. Goodword. (2007). "What is an absolute adjective?".

n ww.alphadictionarv.com
4. Haigh, Robert. (2004). Legal English. London: Cavendish

Putrlishing Limited.
5. Huddleston, Rodney.(198,1). Introduction To The Grammar of

English. Cambridge: Cambridge University Press.
6. Kesling, Ropert V. (1958). Cnrnes in Scientific Writing.

Michigan: University of Michigan.
7. Mallerl'. Richard, D.(f9,{4). Grammar, Rhetoic, and

Compositiort for Home Slady. Philadelphia: The Blackstone
Company,

8. Palmer, Harold E, Blandford, F.G. (1959). A Grammar of Spoken
English ort a strictly phonetic Dasrs. Cambridge: W. Heffer &
Sons, Ltd.

9. Quirk, R. S. Greenbaum, G. Leech and J. Svartivik.(f985).
Comprehensive English Grammar. New York: Longman Group.

l0 2000). " Absolute adjectives and adverbs" .

www,cliffisnotes.com.
Il,-. (2007'1. "adjectiyes". www. waylink English.com.

l-l



& *.rlJl s..all ,i!2" lrJ I a4illl ;i,L5 rl\.

The following table shows the syntactic characteristics of the Arabic
absolute adjectives:

adjeclircs Predictive inlr sil':crs

etl
+

JJ.l +

+

attribuli!e

+

Semantically, the English absolute adjectives are different from the
Arabic ones, in that the) are not specific neither do they cover a certain
semantic field. Arabic absolute adjectives, on the other hand, are more
specific and cover a certain semantic field such as that by colnurs,
human defects, and death and mortality. The English absolute
adjectives are stative, non-gradable and inherent. The same applies to
the Arabic absolute adjectiYes.

5.CONCLUSION
It has become evident that there are some similarities and

differences between the English and the Arabic absolute adjectives.
5.1 Points of similarities:

l.The English absolute adjectives like the Arabic ones are
ineomparable, i,e. can not be compared according to the degrees of
comparison: the comparative and the superlative.
5.2 Points of differences

l.The English absolute adjectives differ from the Arabic ones in that
they do not encode one meaning whereas the Arabic absolute
adjectives cover the semantic fields of human defects, death,
mortality, and colours.

2.English absolute ad.iectives are of one type which can not be
intensified. Arabic absolute adjective are of two type: the tirst
contains those adjectives which refer to human defects, death and
mortality, and they do not allow the intensifiers to precede them.
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The following table shows the syntactic characteristics of the
English absolute adjectives:

xdjectives uttribntire pr€dictive inltlltifie rs

ccnain

chief + +

+

+ +

false

ideal

manifest

+

+

+

+

+

As for the Arabic absolute adjectives, they are all used
predictively, as int iliJLa't' t'u, 'tj;-l '-t! moreover' some of them do
not allow the intensifiers to precede them i.e., one can not say -Birb.-t
rf or t-r. Ja i-il , but there are absolute adjectives that can be
intensified, especially those that describe people or things, as in: ill ajo

t AU! JByt -.7t lk ,Jj,-,ll i4ti. Besides the absolute adjectives can never
tre compared, one can not say; a,';i ,. ':'jni ta, 9g. fii oy sn 4tl,

In addition, all the Arabic absolute adjectives are derived from
trilateral verbs that do not accept comparison. The derivation is made
either by adding a letter to the verb, like: ".r*J' from which the
adjective " )iL|\ is derived or to the verb "6P"fuom which the
adjective " i*t' is derived. The letter ".il)l " is being added to the
vertrs to derive the ahsolute adjectives. The derivation may also be
made by replacing the letter "!i$1" bY "e!rll" in the verb tt tlr tt to
derive the adjective "@".

12
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group contains those verbs of "death and mortality", like: "rlLJ'from
which the adjective " 4" dead has come,, as we do not have " aUi"
deader, and 't*Llilln mortalily from which the adjective mortal " sr'Li" is
derived and we do not have " /ii" more mortal in language. They
never allow the intensifiers to precede them.(rJf.ll : I 13)

The second group includes absolute verbs that describe human
defects as in "o4", to blirut from which the adjective "ali" ,"
derived, t-P g one-ejed the adjective " t*t" i. derived, and 6tc lame
"6ii', ctxross-eyed from which the adjective "Jii'is derived.( :v1
;t.-)+ll)

ln addition, within this group there are verbs that indicate
colours, from which adjectives are derived. liket " rAl' black fuom
'trJ-", and "4t" white trom "..*", and " -r-ci| red from"-ta".
They can not be compared, but the.v allow the intensifiers to precede
them, as in: "'t4 ii'," i.ttiu i-ir',"1-styit *t'. (gr!;iuYl3 t I AA)

As a result, there are two types of incomparable adjectives in
Arabic. one of them can be intensified while the other can not.

4. CONTRASTIVE ANAI,YSIS
This part of study' analyzes the absolute adjectives both in English

and Arabic, so as to point out similarities and differences between the
two languages. The analysis is both syntactic and semantic.

Syntactically, the English absolute adjectives are central i,e. can be
both attributive and predictive, like: Ile gave me a wique book, This
book is unique. Still, some English absolute adjectives are used either
attributively or predicatively; " comparative' ', for instance, is used only
attributively. Furthermore, English absolute adjectives do not allow the
intensifiers like rery to precede them, like: *The poem is very complete,
In addition, they can not be compared, as in: *This case is more
impossible than the others.

]I
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comparison at all in conventional or institutionalized expressions such
as:

My better half, the finer things of lift, Greater l,ondon, higher
educatio n, the younge r ge ne ration.

One can never imagine a starting point for them in "my good
half', "high education",etc...so they are absolute
comparatives,(absolute adjectives and adverbs, Quirk,etal,2000: 1)

2-3. Absolute Superlatives
Absolute superlatives emtrody superlative forms of an adjective

without any specific comparison. Absolute comparatives are often
conventional expressions that involve best as in best practice, best
seller, all the best, put your best foot forward. Others involve "worst" as

in: worst-case scenaio, worst enemy. Still others involve a kind of
hyperbole(Quirk, etal,2007) such as: the kindest person, the loveliest day
which involve a kind of hyperbole.(Quirk, etal, 2007)

2-4.Absolute Adjectives Cognitivel)'
Absolute adjectives offer an intriguing insight into how our

knowledge of the grammar of language and our unconscious mental
logic work together, symbiotically. The brain is a magnificent
achievement of nature even though we do not know how it forms
concepts and manipulates them during speech. So it is obvious that
grammar and logic are two distinct levels of mental processing that
work together when we talk.

The absolute adjective rule is a logical, not a grammatical rule. If
the universe is either injlnite or not, it makes no logical sense to say
more inftnite. However, grammar plays on that fact. We know this is
logically true, and we are allowed to use expressions like this since the
hearer knows lhat more inftnite can not mean "more infinite," The
closest interpretation assigned to such expressions, more complete is
that "more nearly complete", and more dead means "more nearly
dead", and so on.(Goodword,2007)

3. Arabic Absolute Ad.jectives
Arabic absolute adjectives are defined as adjectives which refer to

the meaning in an absolute sense and do not accept any addition or
deletion. d.:ie u+l (144: 2004), ir.t- (11vv: Y.1-Y \ .) identified two
groups of absolute triliteral verbs i.e. verbs that do not accept
comparison, from which the absolute adjectives are derived. The first
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exist, and there are no grades in between. They resist being modified by
words such as rather and very, for the same reason. But, the phrase
"absolute adjective", as applied to unique and others, suggests that it
has only one nreaning. The fact that a word may have both comparable
and noncomparable senses seems to be overlooked. The list of supposed
absolute adjectives varies considerably from one authority to the next.
Most include complete and unique, among those included are:
absolute false manit'est unanimous
basic t'atal omnipotent unendurable
certain first only uniform
chief final perf'ect unique
comparative full principal universal
contemporary fundamental primary void
definite harmless replete rvhole
devoid ideal simultaneous worthless
everlasting impossible stationary
entire inevitable true
empty irrevocable ultimate

Many of these are commonly modified by words such as a/mosf,
,,earl!, which Fowler(1926) allowed even for untque.

On the other hand, comprehensive dictionaries show that such
adjectives have both non gradable and gradable senses. The gradable
sense is clearly being used in "a more complete account of events than
ever before." So the notion of 'absoluteness' needs to be attached to the
sense, not the whole word. If the term absolute adjectives has any value,
it would be to refer to defining adjectives: auxiliary, classic, horizontal,
ivory, second-hand. Ylith their categorical meanings. they can not be
compared.

Fowler(Ibid) also used the term "absolute" to refer to adjectives
that serve as the head of a noun phrase, as in the underprivileged, the

loung.
In these generic phrases, the adjective behaves like a noun, in that

it can be pre-or post- modified: the ver! youttg, the toung at
he art(Quirk,1985). These adjectives otherwise, relatively fi xed, always
prefaced by the and constructed in the plural.
2-2. Absolute Comparatives

They are expressions in which a comparative form of an
adjective appears, but no real comparison is made. In fact, comparisons
are often implicit. But. as(Quirk,etal.2000) states that there could be no

39



xrr *r lrll tsall iie.lrj I 64l|ll aJ4 tlr-.

This study is an attempt to shed light on this type of adjectives in
both English and Arabic, and to point out the similarities and the
differences between the two languages.

2.THE ADJECTIVE
English adjectives are held typically to have the following

characteristics, among others. In syntactic terms, they are typically pre-
modifiers ('attributes') of a nominal, e.g. a beautiful piclnre, recursively
so, as in a beautiful small picture; or Jhey are predicates (e.9. this picture
is beautiful). In both functions, they are themselves amenable to pre-
modification by degree and other advertrs (e.g. very small, exceptionally
be autiful). (kesling, 1958)

In semantic terms, adjectives can be firstly stative and dynamic,
but they are characteristically stative, still many of them can be seen as
dynamic, such as: careJul, calm. Statives, like: tall, beautiful can not be
used with the progressive aspect or with imperative. Secondly, gradable
or non-gradable. Most adjectives are gradable, their gradability is
indicated via comparison,like old, older, oldest. Also, gradability is
realized through modification by intensifiers, like: very tall, so beautiful.
However, there are some adjectives which are non-gradable, like:
complete, Sometimes, they are called absolute adjectives as they
describe qualities that are completely present or completely absent.
They do not occur in comparative and superlative forms and can not be
modified by adverbs such as very, extremely, because one can not
usually imagine degrees of more or less of the quality tleing
described.(Palmer & Blandford, 1959)

Thirdly inherent or non-inherent adjectives: most adjectives are
inherent, The inherent adjective characterizes the noun directly, as inl
a perfect stranger. (Quirk-etal,I985), Whereas the non-inherent do not
characterize it directly, like: certain result.

2-l.What is An Absolute Adjective?
The term absolute is usually applied to parts of adjectives which

by their grammar or meaning are not involved in comparison. Many
grammarians use the term to refer to the uninflected form of any
adjectiveo e.g. bright, as opposed to brighter, brtghtest.

Absolute adjectives are also called "incomparable adjectives" by
Garner(1998). Either way, what they refer to either exists or does not
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Introduction
This study is about absolute adjectives. Adjectives in English are

open-class words. They are chiefly used as modifying elements in a
sentence.

Among the characteristics of the English adjectives is that the
majority are inflected with the comparative and superlative endings, -
er and -+st as in. bigger, Dlggesl. Some adjectives take "more" or
"most" as in: more careful, most careful

The term "absolute adjective" refers to a group of adjectives that
can not tre compared. Mallery (1944243-44) pointed out that some
English adjectiyes can not be compared, for example: unique, perfect
and circular. This is a fact acknowledged by many grammarians. It is
not something Mallery alone focused on.

One can not talk about something as being either quite or almost
unique, or not quite or almost perfect, one should avoid such
expressions likel. more enpty and most endurable.

Arabic Absolute adjectives can neither be inflected nor modified
by other elements. Adjectives that can not accept any addition or
deletion to be compared because of their absolute meaning. Most of
them refer to human defects, death and immortality. and colours, like:
"us,i' blirul and', ef i " lame, ,',i'",, tdd, ,,rt-t,,, black one can not
add suffixes or prefixes to them for comparison.
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Absolute Adjectives in English and Arabic : A Contrastive
Study

Abeer Hadi Salim/ Assistant Lecturer
Abstract

This study is about the adjective. Adjectives in English are open-
class words. They are chiefly used as modifying elements in a sentence.
Adjectives have four characteristic features, one of them is that
adjectives have three degrees of comparison. The first is the absolute
degree which is realized by the base form as: big, careful. The second is
the comparative and the third is the superlative that are formed either
by inflecting -er and -est as in: bigger, biggest, or periphrastically, like:
more careful. nost careful.

Absolute adjective refers to a group of adjectives that can not be
compared. Mallery (1944l.13-44) emphasized that we have some
adjectives in the language that can not be compared, for example:
unique, perf'ect and circular. A thing can not be more or less unique, we
can speak of something as being neither quite nor almost unique, or not
quite or almost perfect, but we should avoid such expressions like: more
empty and most endurable.

Absolute adjectives in Arabic are those adjectives that can not
accept any addition or deletion to be compared because of their
absolute meaning. Most of them refer to human defects, death and
immortality, and colours. like: blind "r-ci" an6 lame "6..*1 ". dead
"d+.", black
r':3s!", we can not add suflixes or prefixes to them for comparison.

This study is an attempt to shed light on this type of adjectives in
both languages, English and Aratlic, so as to find the points of
similarities and differences between the two languages in this aspect.
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Conclusion
English onomatopoeia has rules. but it cannot be adapted to all

\vords, Some noun onomatopoeia like animal's utterances rvithout
the words or phrases indicating sounds and noises around us cannot
be used alone, Arabic, on the other hand, uses less onomatopoeia
than English. 'fhe reason is that ,\rabic, unlike English, has well-
established terms for the sounding characteristics of nrost animals,
people or things. In addition, Arabic looks dorvn on onomatopoeia
and is not eager to use tlrem in tbrmal n'ritings. However. Arabic
have certain forrns which can be felt to express sonre motions
representing the conditions in which the word is uttered such as the
words ctxning on the form "O}r.i " like "Otr.li,". Using associative
semantic field theory to translate onomatopoeia tries to solve some
problenrs in the translation of onomatopoeia from the angle of
achieving the positive form meaning. But trecause of the difference
betrveen the two language svstems and the limitation of the
associative semanlic field theorl', there are some cases that
onomatopoeia cannot be translated.

.11
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onomatopoeia which has the same semantic meaning and replace the
English. An example of this is "mew" (r19.1.

2l Partly overlap:
This relationship means a certain English onomatopoeia has the

same associative semantic meaning with some Arabic onomatopoeia
in a certain situation. Most of the onomatopoeia belong to this
relationship. Here, the translator is required to pay a special
attention to the language situation. Only in special situation will the
onomatopoeia of the two languages have the same associative
semantic meanings. Then it can achieve the positive meaning after
they are replaced. For example:

He heard the click of a door.
Such an utterance can be rendered into the following:

.rrJr .r.r tc
here, the situation of the SL is taken for granted.
3/ Non-overlap

This relationship means there is no Arabic onomatopoeia which
has the same associative semantic meaning with a certain English
onomatopoeia. Dealing with such onomatopoeias, the translator may
ignore the use of onomatopoeia or create new onomatopoeia if the
effect of the sound imitating is very much needed to achieve the
associative meaning, For example:

pitter-patter crept tiny feet
down the creaky stairs.

Here, there is no Arabic onomatopoeia having the same associative
semantic meaning with the English onomatopoeia "pitter-patter." So
the translator is required to create new onomatopoeia because the
effect of the SL onomatopoeia is needed to achieve the positive
meaning.

..1-1
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lI[. Translation of Onomatopoeia
When a translator translates English sentences into Arabic,

he/she sometimes faces a dillicult problem of the translation of
English onomatopoeia into Arabic. An accurate translation of
English onomatopoeia into Arabic might not and always be achieved.
One of the reasons is a difference of perception between English
native speakers and Arabic speakers. Another reason is that English
onomatopoeia can not be used in the same way as Arabic ones. Most
of the languages all over the world can have echo words, but the
degrees of richness of symbolic words are significantll different
according to the countr5',

This section discusses the different ways of translating English
onomatopoeia into Arabic by using semantic field theory to achieve
its positive form meaning, i.e. the positive effect produced by the
language form. According to this theory, words in one language are
not separated from each other, but closely connected in semantics
and they can explain each other in meaning. Put differently', this
theory states that words rvhich have the same semantic meaning,
though in different languages, belong to the same semantic lield. So
the English word "click" and the Arabic word " r" belong to the
same semantic field.

Translation is a process of changing one language into another
while keeping its content and meaning. This change is usually
fulfilled by replacing the word of the original language. This
replacement can in most courses achieve the original form meaning.
So the semantics of the replacer and the replaced must be analyzed
and compared to keep the original meaning in the process of change.
Onomatopoeia has some inevitable relationship with its meaning.
This special connection produces the association between the word
and the meaning, Therefore, the semantic of onomatopoeia may be
called associative semantic.

The relationship of the associative semantics meaning field of
English and Arabic onomatopoeia falls in three kinds:
1/ Complete overlap:

This relationship means a certain English onomatopoeia has the
same associative semantic meaning with some Arabic onomatopoeia.
Some of the onomatopoeia imitating the crying of the animals belong
to this relationship. The translator is required to find the Arabic

-tl
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and however theJ are put together is fbr iJrll (fear) and isJl]l
(motion).
Ibn-Jinni (ibid. : 150-153) attributes this in one of his chapters "
tt;u;l1 .,."ql,.a:l ltilyl ! 

-al,al(I'he aflinitl of ilords due to the at'tinity of
meanings) to the lact that the close connection 0f letters in meaning
makes thenr close in articulation. But in another chapter o"l",a!"

"ltr-lt otgi .EtilJl('ths touching of lvords on semi-meanings), he
ascribes this to the fact that the meaning comes closer and becomes
sinrilar due to the closeness of the sounds of the letters.
In his bogk r'r.il3ill el+ " (Wonders of uses)Ibn-Keiyam-Al-Jawziya
( n.d. ;108) speaks of the link between sound and meaning saying that
"the real associati()n between sound and meaning is taken into

consideration whether they are long or short , light or heavy, in
multitude or paucitl. in rnotion or motionless and strong or flexible."
If the meaning is singular, people makes its sound singular and if it
is conrpound, thel would make it conrpound and if it is long thel'
would prolongate it suclr as .9&Jt3.LiLirll f61 thc long meaning. One
may consider such a long word l)ecause its meaning is long and the
word "4" with its implication of gathering because its naming
suggcsts that, AIso, one may consider the word u1.!.r1o1a1i6n stJ.b , 1

)boiling) and the like whose subsequenl motion of sounds suggests
their meaning
It is to be noted that Arabic parts of speech in onomatopoeia have
onomatopoeic features. For example:

(1'11 rt'tt ;>'"-'*
(15) lFi+ll J:ji 

"j+t 
il

Hero ..,:il and .,x-rr are nouns functioning as objects. They can also
function as objects as in the sentence:

(16) Cti" cr$+l Jrji
But such onomatopoeic nnrds can not appear without the presence
of sorne elenrents of'I'ering contexts.
Some Arabic noun onomatopoeia can t'unction as verbs without
much change of their fornr as:

(17) .il+ll J"a

I
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11. Onomatouoeia In Arabic
Arab scholars such as Al-Khalil bin Ahmed .{l-Afarahidi tried to
establish a link between the sound of a word and its meaning. He
cited the following examples to explain such a relationship.

1*..;r +.qll r(11)
u,f-r.lt -yu(12)

According to him, every sound resembling this is " ..r;*" if it
prolongs, and it will be reduced and reverted if it is doubled as in:

i-.;r .,2.a 
,,.Lr Y1 Fla(13)

(Al-Farahidi quoted in Al-Azhari , n.d. : 106)
r.r ril l/jbaid in this connection that as if Arabs thought of the sound

grasshopper to tre long and hence they said
and " ts "they thought of the sound of lalcon to haye an

interruption and therefore they said .tt 62.a -y.a " ((+ d1955:152.)
Such is a clear sign from gr*lll to this linguistic phenomenon in
which the sound of the word imitates its meaning. So "F"is an
uttered image for the continuous uninterrupted sounrl of
grasshnpper and " i* r " imitates the interrupted so*:rd oi the
falcon.
To Sibbawaih (1902:1218) the infinitives derived fiom the form
tt Ontitt"un explain the same phenomenon, i.e. their sounds express

their meanings or depict motions accompanying the event. So the
Arabic words
(;lJ.Jl-rlrL;yl-jlj:rYl ) (shaking-disturbance and motion) can be felt

in the tbrm glai 5usfu 2s grr8ttl

(parched with thirst) 6t-r.r3r1l ,(fire) un6 6lliJl (boiling) . Obviously,
there is a strong and clear relationship between forms and meanings.
The remarks forwarded by Al-Farahidi and Sibbawaih are
considered to be the green light which opens the door for whoever
comes after them. For instance lbn-Duraid , ) 1958::176,-537 wrote
his book .3t!,i*iYl 6p the basis of this theory to explicate the proper
nouns and tribes in Arabia: the word cj:b is from rjjdl which
means ( til-lL;)l )disturbance) and the word Acl,}I is from 6;!,.ii

+lai ito rjr..jrlli.e. #& + t1t , (to be far away from one's family) or
fp6m e.jJq e;lt i.e, 4r.r. Ji lit , (if one's stomach aches oneself). The
Arab scholar ltrn-.Iinni( 1955:5) was the most enthusiastic one for the
link between the sound and meaning. He devoted four chapters in his
book is that the meaning of the roots (cJ .r c!)wherever they are found
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word cannot have only one form, so it is dilficult to define the words
as ordinary. Kerflonk is also not ordinary, because of containing the
emphasizing ker which is an afTix to emphasize onomatopoeia and
can be taken as something extraordinary, theretbre onmatopeia with
ker can not be used so often. Putting in quotation marks is for
recognizing the exceptional nouns as (7).

We must pay attention to change a noun to a verb besides
quotation marks. This change lead speakers to see the difference in
onomatopoeia as having high vocabulary frequency levels from low
ones. Most noun onomatopoeia "can be a verb" (ibid.,98) without
changing its form.

(8) 1a. He heard the click of a door.
lb, The door clicked shut.
2a. Her knock did not stop long time.
2b. A girl is knocking at m1- door.

Changing a noun ononratopoeia to a verb like in(8) is highly
developed and it is in daily use. It means that the degree of
acknowledgement as usual words is high. It can become clearly by
changing onomatopoeia (6) and (7) to a vcrb.
(9) a. The cupboard clattered down,

b. Ann rattled at the door.
d. The moment he leaped into the pit, he screamed.

(10) a,* The beast groahhrrred and leaped from behind the
curtain.

b. ? The paperback kerflonked beside the desk.
c. He plooped across the floor in wet galoshes.
(ibid,99)

Vocabulary frequency levels of onomatopoeia as in (10) are krw
on the grounds that can be used with quotation marks. A point in
common between these onomatopoeia is opposing to change to a
verb. Therefore , changing to a verb can be one of the important
ways to distinguish onomatopoeia from other words, There are
some words which cannot change to a verb and need information
phrases. It is a sign of low vocabulary frequency levels.

29
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(4) a.? I heard a cow.
b.?Iheardabaa.
c.?Iheardawhinny.

(5) a. The caw of a crow is a disturbing sound.
b. The sheep walked up to us and uttered a single plaintive

tbaat.

c. The mare lifted her head and with a whinny and pierce snort
took off down the trail.
(ibid.)

Tamori (1999:93) also remarks that " it is unnatural for many
speakers to use an animal's utterance alone" as (4), however,
onomatopoeia as in (4) can change a natural sentence by adding
some information about onomatopoeia as in (5). It can tre noticed
that the onomatopoeia in sentences indicated the situation or
surroundings from which the sound is heard. This point displays that
onomatopoeia of animal's utterances cannot be acknowledged
compared with other words, for these words need the words or
sentences explaining the source of sound or conditions around the
sound. In the way, there are many awkward noun onomatopoeia in
English. There are means of showing this onomatopoeia from the
other words and these means are expressed by quotation marks.

(6) a. * The cupboard fell over with a " clatter".
b. i' Ann closed the door with a "rattle".
d. * He leaped into the pit with a "scream".

(7) a. With a "groahhrr", the beast leaped from behind the curtain.
b. There was a soft "kerflonk" as the paperback fell besides the

desk.
c. We heard the "ploop, ploop, ploop" of someone walking in

wet galoshes.
(ibid. ,9s-96)

If we make a comparison between the examples of (6)and that of (7),
it can be observed that (6) is examples of onomatopoeia to which
quotation marks cannot be added, whereas onomatopoeia of (7) can
be enclosed in with quotation marks. Also, forms in (6) are in the
dictionarl, but ones of (7) are not. That is, the words of (6) are quite
often used and they are well known words for speakers. Regarding
(7), groahhrrr is the sound of roaring that shows echo by repeating
consonants and can change to groahhhrrr or groahhrrr. Such a
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N'Iost of them are single and short sounds. From these points,
onomatopoeia with the allix-ety became visible in the word having
single and short sounds and shows rhythmical and continued sounds.
Ker- is another onomatopoeic affix:
(2) (kerchunk (pulling down a machine lever)

kaboonr (explosion)
kasplash (sending up spray)
kabkronr (explosion)
kawhranr (explosion)
kerplop (sending up spray)
kapow (explosion)

Ker- adds to the beginning of onomatopoeia showing explosion, shook
and unexpected sounds like (2). It sometimes changes to ka-, co-, ca-
and k-, but its function of emphasizing the onomatopoeia is still
present. Ker- as compared with -+ty dose not need phonetic restriction
and onomatopoeic words with the affix ker- are rarely mentioned in
dictionaries. Another special phonetic feature of ker- is that it adds to
onomatopoeia fbr emphasizing impromptu and can creates new
ononratopoeia rvithout restraint. The affixes -ety and ker- comes
under onomatopoeic ft'ature. It is possible to recognize onomatopoeia
from the words with these two afTuies.

English onornatopoeic features have limits, -ety has to add to the
word with the final lW or lpl, and appear between stems in repetition
forms. Ker- is highly productive than -ety, but it can be suitable to
only onomatopoeia like explosion, shock and sudden s<lunds. As such
special characteristics of English onomatopoeia are subject to certain
linrits and it is diflicult to recognize onomatopoeia.

English onomatopoeia has various parts of speech which
ononratopeic f'eatures that are not seen in ordinary words, so they
can tle way to realize onomatopoeia.

The lirst is a noun which appears frequently and is put in all
sorts of sentences as
(3) a. Make some burps now, baby.

b. I heard the clink and fall of swards.
c. With a gasp he realized it was a trody of his companion.

(N{atsuda. 1985: 234,238,2{6)
But some onomatopoeia cannot appear in the sentences like in(3).

One of them is an animal's utterance. It has a problem of " presence
of the elements offering context " (Tamori, 1999:93)
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/S / and / / are soft, smooth, and soothing sounds. Hence, lbr him the
long vowels and two /U sounds make "cool moonlight" sounds more
rqstful and still than '{idgety Kittens". Horvever, he explains that these
sound effects should not be taken as statement of fact.
This paper is about Onomatopoeia in both English and Arabic and the
problems of translating it from English into Arabic.
I. Onomatopoeia in Enelish

English Onomatopoeia does not seem to have special I'eatures about
morphology and phonology. 'Ilrere arc ways of leading to know
onomatopoeia that cannot be diff'erentiated from other words h1'

morphology and phonological points. It is "Special afiixes in onll
onomatopoeia" (Tamori, 1990: 90). .{s the} are alfixes. all
onomatopoeia are not recognized b) them. But they can be one
measure to tell onomatopoeia apart lrom ordinary words.

One of the affixes lbr onomatopoeia is * ety
( l) bumpety - bump bump

clickety - clack ( clickit]' - clack) (sound of train ortl perr riter)
clickety'- click clink
clinkety - clank clink + clank
clippetl' - e lop (sound r-rf hoofs )
hoppily - hop ltop
knockity - knock knock
plunket;- - plunk plunk
tappitl'- tap tap

- ety of ononratopoeitr almost takes the lbrm of repetition like in(l).
That affix comes betrveen the stenr and stem. A situation of repeating
the same thing can be expressed bl repetition. f'or instance, bumpety -
bump in (l) indicates repeating bump. Furtherrnore, -ety has

" rhythmical effecl"(ibid.). Consider, the word tap, it has tbe torm tap-
tap which shows continuance t>I ttp as tappity - tap , n word of showing
footsteps of a tap dance is onl) tappit)-rap. Its sound gets into the
rhythm b1' comparison rvith just &rlr, so "the rhythrnical eflect" exists
decidedly. The special phonetic leature of --etf is adding to the front
stem which has the ending of the tuo voiceless and explosive sounds / k/
or /p/. Other words of the ending / k I or lpl are bap, chittk, honk, kttock,
rrp and so on.
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Introduction
Onomatopoeia is a Greek word meaning name making for the

sounds literally create the meaning. They are sometimes called
"echoism" (Abrams, 1993:138). Onomatopoeia is a word that imitates
the sound it represents. Such a device brings out the full flavour of
words. Comparison and association are sometimes strengthened by
syllables rvhich imitate or reproduce the sounds they describe.

Lyons (1968:5) states that " Onomatopoeia is the fundamental
relationship between a word and its meaning" and that such
relationship is that of 'naming'l and originall) words are 'imitative' of
the things they name. "Onomatopoeic words form the nucleus of the
vocabulary" (ibid.).For Arp (1998:760). Onomatopoeia means" the use
of words, which, at least. supposedly sound like what they mean".

The sounds of words sometimes give support to the sense. Sound
effects are greatly exploited in literature. They can be of two types;
onomatopoeia and phonetic intensives",Onomatopoeia is used both in a
narrow and in abroad sense" (Abrams, 1993:138):
1. In the narrow sense, it designates a word, or a combination of

words, whose sound seems to resemble closely the sound it denotes
"hiss" and "buzz". The seeming similarity is due as much to the
meaning, and to the feel of articulating the words, as to their sounds.

2. In the broad sense, onomatopoeia is applied to words or passages
which seem to correspond to, or to strongly suggest what they
denote in any way whatever - in size, movement, or force, as well as
sound,

" Phonetic intensiveness ,on the other hand, is another group of words
whose sound, by a process as yet obscure, to some degree connects with
their meaning"(Arp, 1993:760). An initial fl-sound, for instance, is
often associated with the idea of moving light as in flame, flare, flash,
flicker, flimmer.
An initial g/ - also frequently accompanies the idea of light, usually
unmoving, as in glare, gleam, glint, glow, glisten.
Boulton (1953: 53_ 59) explains the effects of consonants and vowels.
Generally speaking, long vowels tend to be more peaceful and solemn
than shorter ones; the latter gives an impression of quick movement,
agitation and triviality. The explosive sounds /b/ and lpl connote
quickness, movement and scorn. The /Usound suggests liquid in motion,
streams, water, peace and rest.
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Abstract
Onomatopoeia or rvhat is called "echoism" is a word that creates

the meaning and brings out the full flavour of words. This paper tries to
shed light on this phonetic device in English and Arabic with reference
to translation. It comes to conclusion that Arabic uses less

onomatopoeia than English and the reasons are stated at the end of this
research.
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In the abol'e examples, kaana (or one of its sisters) can be used to
strengthen the meaning of the sentences. Kaana sentences resemble the
English sentences rvhich might include one of the following sentence
patterns:-S-Be-Ad.i / S - Be - S.. What is noticed is the fact that the
Adj in English and Arabic is used to modit,v an.-v noun in the sentence,
i.e. , this can be considered an additional emphasis to the subject
element of the sentence Along the same lines , the sub,iective
complement is also used to refer to thc samc noun in the sentence, so it
can be considered as an emphatic tbrm since \rhnt conres after the verh
element is used to refer to what is hefore .

r..r fir 8{lrll :oS*Jl
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This varietl' of word order can be of value not only to intensify elements
of the sentence verbally but also to introduce variety in writing to avoid
monotony. English utilizes the active construction ( S+V+O ) and the
passive construction ( O+V+(By ) +S) to create a communicative effect .

The passive is used in both Arabic and English when the subject
I agent ] is unessential , unknown or irrelevant, e.g.,

Many soldiers were killed in the hattle
:91+lt ',.o *r$ r.lo is .'-tr oia -j J3

Moreover, emphasis by subordination and coordination illustrates
some fhcts regarding emphasis in both languages, i.e., coordinators in
both languages might be similar e.g., and - J- i or-Jl -;but- cFJ.
In Arabic four kinds are noticed : th<lse used to express concession such
as:[maa ?anna 0l 6"/ birragmi (min) ?anna Cl dr €4./ bayda ?anna .tr+

0l , or those used as nominal , adjectival , and adverbial particles.In
English, the same classitication is found since there are subordinate
adverbial conjunctions of time , reason r purpose . as well as adjectival
and nominal ones, e.g., although I has a fixed position in the sentence ]
and though I mobile in the sentence ] as in , "Though she was
qualified , she couldn't get the job" --- "Qualified though she was , she
couldn't get thejob" .

What is worth mentioning is that Arabic is rich in its use of other
different means of expressing emphasis such as emphasis by increasing
elements [emphasis by Zeeyada - 6rLJ]li 't$3i.li I which is used to change
the deep structure into a surface structure . For this purpose many
particles are used such as those used with the nominal, and the verbal
phrases. and those used with both types including the following :

I inna 0! - inma Lnll - lakin itrl - bel J+ - lam n}]l - lam with sawfa
.ig* U& ;JitJl l$l - lam used for swearing l*lj! ,r!, iJitJt e)ll , etc..
Sometimes two or more particles can be used in one sentenc€, €.8. r

"#ill. I OtJsy c]E ,r

The above example illustrates the use of three kinds of prticles used to
strengthen the meaning of the sentence [ ,!u + lanr in - l$\ + noon
O9 in - ir-6- y . In addition , there is the emphasis hy using kaana and
yakoon I OJ*- Ols ],e.g.,

lii-Jl JA llA r..rlS ---- This was the reason
!+ll aA JJr'rl,.,.ll r.jl ----- 'f he Muslims were the army

Oi"lLEll * l:.ls CFls------But they rvere the doers of wrong
oi.rlL.€ll o.jl l3 Ol ------- If we tre the righteous

ll
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Conclusions
Arabic and English means and forms used to express emphasis

may differ in some aspects but they may also be similar. Arabic has a
wide range of forms and ways to represent this part of language, i.e. ,
there are other ways that are not mentioned in this piece of work such
as emphasis by I zeeyada iJ+iu rSJill ] , using nun of emphasis I U9
;.!iittl ;.!ilt +sJ31 I . This study is restricted to only a few types that can
be common to both languagcs. Although Arabic and English differ in
the form of terms used for the purpose of emphasis , they may have
similar meanings , e.g.t in Arabic there is I kila for male - kilta for
female lwhich resemble I both : used for male and female ] in English
but they differ in their agreement with the elements which they
intensify I see page ,l ].In addition, [iami'a, ajma' , akta' , a'ma,
etc.. I resemble all and whole in English but they also differ in gender.
A'als and airr seem to resemble reflexive pronouns in English in their
use but not in agreement. As shown above, these terms may resemble
each other in both languages but all of them differ in an essential
criteria , that is of agreement between these terms and the nouns they
emphasize .

In both languages , there are similarities in the ways used to
express emphasis by repetition ; the verb, the particles, the nouns,
sometimes whole sentences and phrases I noun or verb phrases ] may be
repeated . What is noticed is that the repeated element has no syntactic
role in the sentence : it is just a repeated item .Emphasis by intonation
in Arabic and English are similar, but I think this may occur in all
languages of the world, since it can be expressed by raising the
intonation throughout speaking , ie., to emphasize any element the
speaker has to raise his voice to the point he wants to concentrate on .

This case is clear especially when reading the Holy Qura'n and when
giving speeches . Emphasis by fronting is one of the most effective ways
of emphasizing any part of the sentence ; in Arabic as well as English ,
the object, the prepositional phrases, the adverbial elements can
precede the subject and the verb of the sentence , e.g. , in Arabic the
object may come as the first element in the sentence since the Arabic
language is known to be flexible , i,e. , the word order of the Arabic
sentence permits the f<rllowing structures : V+S +0 or S + V+Oor
O + S +V .This flexibility of word order in Arabic permits the transfer
of the goal (ohiect) to the initial position without changing the voice .
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compound sentence. Such a position places the lighter element in the
Arabic sentence. The following pairs of sentences may illustrate the
point, e.g. ,
Subordination: When the ship arrived at Naples, the sailors were given

shore leave for twelve hours.
Coordination: The ship arrived at Naples, and the sailors were (then)
given shore leave for twelve hours.
oSecond. On the other hand, an English complex sentence with the
subordinate clause following the main clause (i.e, final position), and
thus gaining a heavier weight than it normally has, could be rendered
into either a complex Arabic sentence (which is most often the first
resort), or a compound one (which is rarely possible). In the latter
option, however, one needs to shift the order of information entities
(conjoined parts) so as to assign as much importance to each part as in
the original English sentence. This kind of shifting is rarely possible ,
e.g. ,
Subordination: He feared death more as he grew older.

0-.,1t s.i 4-.rit e",-U-tt iJ.4iJA rhjl
Coordination: He grew older and (consequently) feared death more.

c,,Cl o. 4iJi, rlJjti OJI gi r.$i
Given this potential dilficulty and inaccuracy, it is recommended that
complex sentences with final subordinate clauses be rendered into
syntactically equivalent sentences in Arabic (i.e. complex sentences with
final subordinate clauses), which would also be semantically equivalent.

Similarly , Hopper et al. ( 2000 ) stated that with coordination
troth parts of the sentence are offered as new information . Clauses are
coordinated by joining them with a coordinating conjunction such as

I and, but, or, nor, for, yet or semicolon ] . Ideas of equal importance
are given equal prominence by coordination. The elements to be
coordinated are given increased emphasis if they are balanced, ie ,
presented in approximately the same numtrer of words , the same kind
of words, and in identical or closely similar word order :-

To err is human, to forgive, divine
The man was the hunter, the woman was the cook.
She'll come willingly, or she won't come at all,
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having a different function. It may be used as a coordinator or as an
adverbial. (Othman, 2004)
It could be used to express oaths accompaniment, reciprocality, means

- purpose ,commending and juxtaposition . Arabic conjuctive " wa"
encodes a multipicity of semantic relations of the phrasal , clausal ,
sentential and suprasentential levels among which are : a) the temporal
relations of simultaneity and chronological sequence , b) expansion for
the sake of elaboration , clarification , paraphrasing and / or
specification , c) coupling, conjoining of lexical couplets , d) general
causative , e) condition / consequences , fl adversity / contrary to
expectation , g) simple contrast , h) the rhetorical function of
classification , i) the conjunctive relation of alternation , j) the
pragmatic tunction of interrogation and assertion , k) clause linkage ,

and l) sentence connectivity . ( Al-Kufaishi , 2008 , 235-250 )
A complex sentence, on the other hand, is one in which one or

more of the non-verbal slots (subject, object, adverb, adjective) in a

simple sentence is filled by a clause which, if taken out, makes a free-
standing simple sentence. There are four types of dependent clauses in
Arabic. The Arabic particles [?anna l?an/ ?inl ?i6a/ law/ ma3] are used

to form nominal sutrordinate clauses ; the relative pronouns

lallati:/ alladi:/ alladi:na/ allada:n/ I are used to form adjectival relative
clauses ; whereas the following particles are used to form adverbial
clauses of time [?id/ ?ida./ mundu/ hatta:/ lamma: / indama:]; of
purpose : result and reason particles [i/ li? an/ li?alla:i hatta:/ Ii?anna
/ (li)kay/ (li)kaylal. Concessive; exceptive particles : [maa ? anna Ol e.
/ birra['rni (min) ? anna O! di. reil,./ I ala:rragmi (min) ? anna I P]t *
0l O- I ; ? itla: ? anna ol )l/ bayda ? anna 0l r*/gayra? anna Ol .,r+c ,
and conditional [?in/ ?ida:/ law].

( Othman , 2004 )

Along the same lines, Othman (2004) suggested the following poinf,s
regarding the placement of the coordinating and subordinating parts of
the sentence in both Arabic and English:
oFirst. When an English complex sentence sets off with a subordinate
clause, which is consequently semantically subordinate and
informationally lighter, an Arabic compound sentence could be opted
for as a natural rendering. Since the information in the initial English
subordinate clause is regarded as the less important or the known entity
due not only to syntactic reasons, but also to position in the sentence,
one would put this information in an initial position in the Arabic

lll
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2-5 Emohasis by Coordination and Subordination
In English, compound sentences (coordination) are used to express

related thoughts which are more or less equal and carry approximately
the same weight; that is. when both clauses of the sentence are offered
as new information; they are usually equal both syntactically and
semantically. With subordination, unequal ideas are expressed. One
clause carries more weight than the other. The subordinate clause is
presented as given or known information rather than new.
Furthermore, it is stated that the second unit in a sequence
of coordinated units "gains focal prominence from its position", and
that such prominence applies to the final element in a complex sentence.
(Quirk et al., 1985: 918- 919) This prominence means higher
"communicative dl,namisnr" than there is in the initial part of the
information unit, i.e., the parts to be emphasized in a compound as
well as in a complex sentence have to be inserted finally rather than
initially (ibid: r356-7).

The subordinate clause is semantically subordinate to the main
clause, meaning that the information therein is often presupposed as
given or known. Consequently, the normal position of a subordinate
clause is initial rather than final, since the new information is often
presented as we linearly progress along the context. When the
subordinate clause is shifted to a final position, it gains more weight,
semantically, than it is assigned by means of its syntactic level.
Coordination is used when ease of comprehension is sought, but also
holds that a compound sentence, "especially with and, is vague in that it
leaves the specific logical relationship to the interference of the
speaker" (ibid:1040-1). A complex sentence, on the other hand, the
sentence may be difficult to understand since the "content of the
sentence may presuppose knowledge that is not generally available"
(ibid.: 987).

A compound sentence in Arabic consists of "more than one
simple sentence conjoined by one of a closed set of conjunctive
particles .These conjunctive particles are wa , fa, 4umma, ?aw, ?am, bal
and la:kin.The pa is the most common connective device in Arabic. It
is used to connect words, phrases, clauses, and sentences. Unlike the
English azrl, the Arabic wa is repeated before every item coordinated
with tbe one before, no matter how many items are listed. But the fact
of the matter is that Arabic pa is not one but several particles, each
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chqnges on the agenda. The passive voice can tre used effectively to
emphasize one of the following cases :

1. When the actor is unknown or unimportant.
2. When you \vant to draw attention to the person, place, or thing being
acted upon, e.g. , John Kennedy, Mrotin Luther King,, and Robert
Kennedy were all assqssinated in the same decade.
3. In writing which requires an impersonal voice, such as scientific
writing, which often describes procedures--and not the individual who
carries them out ,e.g. , The beakers must be filled with the chemical
solutions and monitored for three-hour intervals. (Allexperts / internet)

Along the same lines in Arabic , Aziz ( 1989 ) states that the
passive is used when the subject ( agent ) of the active sentence is

unknown or kept unknolvn for one reason or another[ see case number
I above I . There is usually no change in the word order and the passive
verb is a simple phrase like that of active sentence, ie. , the imperfect
passive form is Jr+ and the perfect passive form is cJr!. The sutlject of
the active sentence is omitted and does not appear in the p:lssive
sentence whereas the object ( goal ) becomes the subject of the par;sive ,
but kept in its position , e.g. ,,

I I V I tle i,rJ,-a!'ll o,!l 6Ll"o ,,,r<

Milton wrote this poem in 1971.
I q V \ fle !J+^eill DJA ,-.j1t

This poem was written in 1971.
Aziz ( ibid ) specifies two possibilities to render the English agentive
passive into Arabic , depending on the theme chosen by the speaker,
i.e. , what element the speaker wants to emphasize , for example , the
speaker may choose the verb as the theme in which two sentences are
normally used , the first in the passive and the second in the active :-

nL*"tt l;t" ,".'' ji . L14lll ,* ,-bi
The thief was caught by the police .

The second possibility is to place the subject in the initial position and
keep the active voice. Such sentences are used when the object is the
theme:-

+l-ijr ,rrt! !#l+ilt a4r.li.lt l^l+ ilr.lr !1A

This city was built by the Atrbasid Calif , Harun Al- Rashid.

In English, the agent can be placed at the end of the sentence and
preceded by the preposition Dy whereas in Arabic, it is placed
initially .The active construction is used since the subject is mentioned.

16
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sentence is changed into : Prepositional phrase + V + S which is
the same as the English structure in which the prepositional phrase
could occur initially and finally . This depends on how important that
element is and how much effective it is!-

For hou many yearri have I waited!

This example also shows the inversion of subject and auxiliary verb in
literary English, particularly with ASV and OSV structures. In
Arabic, the subject, ob.ject, the adverb, and the genitive ofnouns can
also be fronted for specilic reasons ( emphatic reasons ) :-

( 
^ 

/ j.hJ' ) ,, ,la.,t' -l+; Jl ui ,'

"verily, to thy Lord is the return ( of all ) " ( Al-Alaq /8 )
( \ 1 t /aLriYl ) " l+"1 o+t alr .,;c,1 "

" Say'Shall I seek for ( my ) Lord other than Allah"( Al-Ana'amll64 )
( 1 / d;ll )) " J{$ )e ai:".ljt l-i! ''

" Therefore , treat not the orphan with harshness " ( Al-Dhuha / 9 )
2-1 Emohasis by Voice

Hopper et al ( 2000 : 103 ) state that in English having an active or
passiye structure depends on which element in the sentence is to be
emphasized but if there is no problem of emphasis , the active voice is
preferred , e.g. ,

The manager will notify the employees
as compared to The employees will be notified by the manager
Clearly , the active voice of the above sentence is more etTective than the
passive ones . Briefly , the active voice is used to strengthen the role of
the sutrject but when changing the sentence into passive , the emphasis
will shift to the object . More specifically, a passive voice sentence either
puts the action (the verb) first and the actor (the subject) second, or
leaves the actor out altogether, making it hard for a reader to
understand who is doing what to whom. Basically, if you use the passive
voice, it means that you are structuring your sentence so that the
subject is being acted upon instead of acting .The difference in the
active voice can be seen clearly when the actor is identified and actor
and action are re-ordered to state directly who is doing what, In
addition to being unclear, using the passive voice often makes your
sentences wordy and dull, e.g,, Passive: It is believed by the president
that the changing of the by-laws should be placed on the agenda.
Actiue: The president believes tlrut the secretary must place the by-law
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She drew herself to attention smartly / Normal
Smartly , she drew herself to attention / Emphatic
The children srvam in the lake.
In the lake the children swam.

( Stageberg , l98l )

Similarly , unimportant words or phrases at the end of a sentence
occupy a position of prominence that would be better held by more
important material :-

Thousands of spectators packed the stadium to
watch the championship game on Thanksgiving Day .

If the date is more important than any other part of the sentence , it can
be inserted within the sentence :-

Thousands of spectators packed the stadium on
Thanksgiving Day to watch the championship game.

(Hopper et al, 2000: 102)

Sometimes fronting without inversion may occur as in the following
structures :

Pleased I $'as not I Subjective Complement
Disgraceful , I call it / Objective Complement
Rumours of that type , I can't bear / Direct object
Interfere he will /Verb Phrase
Everywhere there was confusion / Adverbial

That sort of advice I could do without / Object of preposition
With subject - operator inversion fronting may involve negatives or
semi negatives , e.g. ,

Never have I seen such marvelous sight .
Nor had Alan
I-ittle did I expect that to happen (Chalker,1989:18)

Amyra ( 1987 : 178 ) states that when Arab grammarians want
to emphasize something in the sentence , they front that element to
the beginning of the sentence , e.g, ,

( l1/ JsJl ) 'r a"iilji Urje )i ro..i cr tti "
" And there is not a thing trut its ( sources and ) treasures..."( Al-
Hijr/21)

( \ r / #Alll ) " OjsJ-.ll JsJL"li all sleJ "
"And on Allah let all men of faith put their trust " ( Ibrahim / 12 )

( Oi ) here is a negative particle followed by ( ir ) to strengthen the
meaning of emphasis .In both examples , the prepositional phrases
precede the verb of the sentences , in which the structure of the Arabic
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pitch. The best example here is the use of the question tag. With a
falling pitch on the tag, this shows that we expect the answer to be "No"
(He doesn't speak Russian, does he?)
tl. Low pitch is used to put things in the background, to treat something
as old, or as shared information.

Sentence stress in Arabic is similar to that in English. Content
words are usually stressed, and function words are usually unstressed.
The most noticeable difference between English and Arabic with regard
to intonation is that Arabic tends to use a narrower range of falling
pitch over phrases or clauses. To the English speaker's ear, this may be
interpreted as a lack of the correct completion signals and may give an
impression of inconclusiveness. (Ibid )

2-3 Emphasis by Frontins
Hopper etal. ( 2000: 100 ) state that when giving emphasis to

simple words or groups of words , attention should be paid to the order
of words as they occur in the sentence since words at the beginning or
end of the sentence attract more attention than in the middle of the
sentence, i.e, words or phrases that are placed out of their expected
positions call attention to themselves. Careful use of these general
principles makes writing more effective and verified, e.g. , revising the
word order ofthe fbllowing adjective phrase calls attention to itself:-

The tired old man slumped on the bench / Normal order
The man , old and tired , slumped on the bench / Reversed

Furthermore , sentences beginning with existential there and it
[expletive there / it ] shift the focus to the end , i.e. , they are used to
emphasize the indefinite NP by shifting it from the initial topic position
to nearer the end of the sentence , rvhich is the position of new
information:-

There's a hole in my pocket.
There could be problems if you do that.
It was thought that he rvould throw it away.
It's useless asking her not to.

(Quirk et al, l972rl9)
Placing the adverbial modifiers[ which can be inserted in different
positions of the sentencel at the beginning of the sentence not only
makes them more prominent but also gives greater emphasis to the
concluding part of any sentence. This abnormal word order of the
sentence calls attention to the entire sentence and makes it more
interesting and effective:-

l-l
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To emphasize these sentences, so and s cl, should be stressed. This
is similar to using what and /rop in exclamatory sentences. In this
regard, Quirk et al. ( Ibid : 969 ) mention that exclamations are similar
to uh-questions in involving the initial placement of an exclamatnry
wh- element The syntactic order is therefore changed since the
element is taken from its usual position of initial prominence, e.g.,

o S V order -------- What an enormous crowd came!
. OaSVA What a time we've had today !

How delightful her manners arelo C.SV
o A S V Oa --------- How I was to hate geography!
o ASV What a long lime we'r'e been waiting I

All content words receive major word stress, one content word
within a particular sentence will receive greater stress than all the
others. This type of emphasis is referred to as the major sentence stress.
In most cases, the major sentence stress falls on the last content word
within a sentence. Stress is used to emphasize information in a sentence.
Usually the words that are stressed are the ones that give new
information to the listener, information that the listener does not really
know . Generally speaking, stressed words are different in three ways:

. They are louder.

. They are spoken with a different pitch.

. They are usually Iengthened.
In this regard, Wahba (1998 ) states that speech is like music in

that it uses changes in pitch. Speakers can change the pitch of their
voice, making it higher or lower as well. So speech has a melody called
intonation. The two melodies are rising and falling. These can be very
sudden or gradual and can be put together in various combinations
(rise-fall-rise, fall-rise-fall, etc.). Speakers use pitch to send various
messages. Intonation is, therefore , used for the following purposes :-
1. To put certain words in the foreground. Speakers use pitch to give
words stress. There are two ways in which pitch is used: (a) the speaker
can emphasize a word by jumping up in pitch, and (b) the speaker can
use varying pitch, rising or falling sharply, to make a word stand out.
2. To signal ends and beginnings in conversation,
3. To show expectations. Strong expectations are shown by low or
falling pitch, whereas lack of expectations is shown by high or rising

tl
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Emphasis can also be shown when a simple present or past tense verb is
the element to be stressed :-

. John eats fast ---.Iohn does eat fast

. John ate fast ------ John did eat fast

. They eat fast ------ They do eat fast
In generative transformational terms , " do" transformation performs
the following :-

o Add the auxiliary verb do
o Move the tense marker to the added auxiliary word
o Change the verb to its null fornr . Do, in this case, behaves like

a modal auxiliarl verb .
( LaPalombara, 19762259)

But in Arabic , when the main verb of the sentence is present or past it
can be repeated but without repeating its subject :-

---- rt - d.l! lj !3 -":.- 6" U4 ----
I belong to people who were born on doing the right.

The second verb has no role in the sentence but just a repeated item. As
apposed to English , Arabic does not require an auxiliary to emphasize
the verb . rather the same verb is used .

( Nahar , 1987)
2- 2 Emphasis by Intonation

Quirk et al. (. 1972 ) state that only the emphasis of the auxiliary is
mentioned as an emphasis transformation which is performed by
changing the basic intonation pattern accomplished by the simple
expedient of altering tlre normal stress and pitch pattern of the
sentence. In writing, such intonation transfirrmation can be represented
by mechanical devices like italics or by a punctuation symbol like the
exclamation mark just to show that some elements in the sentence can
he stressed.

This form of emphasis is used in writing but in spoken language it is
pronounced with a rising intonation and can be placed finally in the
sentence or capitalized or can be inserted parenthetically. In familiar
speech , stress is also applied to the determiner sucft and the adverb so ,
to give exclamatory force to a statement, question, or command :-

He's SUCH a nice man !

I'm So afraid they will get Lost.
Why are you Such a BABY?
Don't UPSET yourself SO!

ll
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( \1/-ll ) " s-i+ u 6Jr-Jt ;,-.4 lt "
"Behold . the Lote - tree was shrouded with what shrouds "

"d-! O" LaAicr" drg "
" There came down from its inhabitants who came down rt

Abbas ( l9AV : \.v ) states that if the corrotlorated form is a
nominal proposition or a verbal proposition , it is possible to repeat it
with or without a conjunction using appositive particle " J " "
thoma":-

( o- ! / ij:ri 1 " o:&: uijr- }s r:, oJ.!i ' tJ x "
" Verily , they shall soon ( come to) know
Verily , they shall soon ( come to) know " ( Al-Naba)
In English ,on the other hand , there are many kinds of elements

to be emphasized by repetition. The first of these emphatic forms are
the noun phrases at the end of sentences ; they are used for the purpose
of repeating and clarifying the meaning of a pronoun within the
sentence as in :-

These are all the same . the politicians .

I know them , mez ,

Hopper et al. (2000: 102), on the other hand, state that repetition of a
word or a phrase can be noticed immediately af'ter the original use:-

His father was weak, his sister was weak, and he was weak.
... that government from the people , for the people , by the people ..

English verbs are emphasized by using the auxiliary do which is
used with lexical verbs and rvith be / do / have to refer to emphatic
imperative as in :-

o Do, hurry up please .

o Oh do do it.
. Do be sensible
. Do have a second attempt.

Or do can be used for emphasis in positive statements in order to point
a contrast with a previous statement:-

o I always do hurry
o I usually did do my homework.
o I don't think he has guitar Iessons any more, "Oh, yes, he does

have them - he told me yesterday.
( Chalker, 1989 : 82 )
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Abbas ( 1987 : 508 ) explains a second major type of emphasis
used in the Arabic language, that is called " Verbal Corroboration" "
s-Ei.ul \sJill which is similar to English since it is also expressed by
repeating the same words or expressions or sometimes using synonvms.
The corroborated (repeated ) element could be a noun , a verb , a
sentence, or a particle, e.g.,

( Y t-r l / J+il! I " ti.a ti.a is)t .lll4t el+l* ts: ts.r ciJyl csr lil x ',
" Nay , rvhen the earth is pounded to powder

And thy Lord cometh , and his angles rank upon rank "
( Al-Fajr | 2l -22 )

If a word is governed b1 a preposition, it must be repeated:-
,llr d! o-.,y / I passed by thee , by thee

When there is a particle in the sentence, it can also tre repeated :-
Y - Y / Pr'' - Pr'' / Yes - )es' No - no

The noun or the pronoun rvhich is used as an emphatic form has no
function in the sentence, i,e., it is just a repeated word or a group of
words: -

arlJ+ll4-EE u*4Jl ji . u---:.lt gi
The sun , the sun kills the germs

The second NP ( the sun ) is meaningless and it does not affect any other
word in the sentence . In addition , if the sentence begins with a
pronoun , emphasis is shown by repeating it only :-

ilrla;tt ou ; rlJ:'l nji nji
You , you were born in this area,

Verbal corrotroration is used to express different meanings :-
1- To enable the hearer realizes something he did not hear or it

might be a kind of to realize threat as in :-
( o-t / JiLslll ) " ,!"ll': i3- }s p * ,',.dr: ui3r- }srr

" Ilut nay , ye soon shall know the reality - Again , ye soon shall
know " ( Al-Takathor / 4-5 )

2- Exaggeration
( f-\ / 4.eJli'll ) " 4.gJilu dllJrUJ * is.rlill- * il,_rlilt "

3- Repeating a desired word or expression : -
a,lEll 6.rl', "rl cA I! A.r.-lt , i.r..all / Health , Health! is the real happiness.
* -irr: cr r-.i l-! lajJl,;jsll/Heaven ,Heaven ! How happy who wins it

( Nahar , 1987 )
Wright ( 1955:267 ) states that the relative pronouns 1 ;r",t-ol I ma

- men I are used to magnify and multiply if an impression of something
important or mysterious is to be conveyed , e.g. ,

9
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In informal speech, a reinforcing pronoun can be inserted within a
clause where it stands ' proxy ' for an initial noun phrase :-

This rnor I rvas telling vou atlout , /re used to live next door to me .
The book I lent you . have you finished i/ yet ?

In Ilglqd.g, an anaphora (Oreek: "carrying back") emphasizes words
by repeating them at the beginnings of neighboring clauses whereas an
epistrophe (or epiphora) is used to repeat words at the end of clauses
.e'8' 

' It was the best of times, it was the worst of times, it was the age
of wisdom, it was the age of foolishness, it was the epoch of
belief, it was the epoch of incredulity, it was the season of Light,
it was the season of Darkness, it was the spring of hope, it was
the winter of despair, we had everything before us, we had
nothing before us, we were all going direct to Heaven, we were
all going direct the other wav ...

( wikipedia)
Linguisticly speaking, anaphora is the use of a linguistic unit,

such as a pronoun, to refer back to another unit within the context , as

the use of ftiz to refer to Tom in the sentence Tom asked Jack to give
him sonrc money,ln generative grammar, the term anaphora is used to
refer to English reflierir e and rect rocal ronoun and analogous
forms in other languages. Anaphors in this sense must have strictly
local antocedents because they receive their refercnce via the local
syntactic operation (or rule of interpretation) known as bindins,
Reflexive anaphors must obey the binding condition, which states that
"a reflexive pronoun must be bound within the smallest category
containing it, its selecting head and a subject. In the following
sentence: *John thought that she saw himself, the govering category of
the reflexive 'himself is the above nominal clause, since it contains the
anaphor itself, i.e., its selecting head (saw) and a sutlject (she). The
only available noun that could bind 'himself is'she', but this is ruled
out because of the gender mismatch. The anaphor is therefore left
unbound.

(rbid)
In this regard , Quirk et al. ( 1972 : 970 ) state that " the noun phrase is
not connected syntactically to the clause to which , in meaning , it
belongs . Thematically, it is" the point of departure" for the sentence,
but may t e too long and unwieldy to form the subject of the sentence
without awkwardness or danger of confusion" .

IJ
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number, and gender and case since they might be in a nominative,
genitive or accusative [subjunctive ] case :-

0{r1..?' / O{ls dr)i.}l !iJ.:s
pgJs eY-Jt J'^::

All the friends came

Accordingly , in Arabic , agreement should exist whenever such
terms are used but in Ilnglish there is no agreement ; the same form is
used for male and female. The word &lrl in Arabic is alrvays masculine
singular , i.e., when it is followed by a singular noun it should be
masculine whereas in F)nglish a// is used with masculine and feminine,
with singular and plural:-

" oJi"ll 4ljlj u,"ij J5 "
" Or.J X+l U+ ?J. Js "

All the girls / boys AII day / night -----
There is another group of words that are used to strengthen the

meaning of tlrl in the sentence and they are called the .joining
corroborative lsyps i.i-toJt .t'5" jl aDt* becalse they follow tal .-

Ajma'- jama'a- ajma'oon Jlutl- eluT- .la+l
Akta' - kata'a - akta'oon aynsl - eus - 6j61
Abta' - bata'a - sbta'oon alQl- elQ- pl
Absa' - hasa'a - absa'oon AJ'/A!I - ,lt/41- C'A''l
The whole family travelled l+ls t-.)*yl fuiu
I read the whole book 4ls !l3l niri

To " ajma'a " I e*tt ] other synonym words are sometimes appended .

These words form their feminine - singular, masculine and feminine
plural in the same way . The usual sequence of these synonyms is shown
in the follorving :- eil e.+l eisl e.+t +!{ -+!l c'}

The entire army came / the whole army carne
( Abbas, 1969 : 500 )

2- Means Of Emphasis
2-I Emphasis by Repetition :-

In English , as stated b1' Quirk et al ( 1972: 970 ) reinforcement
by repetition is a feature of colloquial style used to repeat some items
totally or by pronoun substitution for the purpose of emphasis , focus ,
thematic arrangement or clarity :-

It's far , far too expensive .

I agree with everythirtg you've sai.d - every single word .

1
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Both my sister and m) brother play the piano.
either...or / noun+noun ,e.g. ,

Tonight's program is either Mozart or Beethoven.
neither...nor / subject+subject ,e.g. ,
Neither the orchestra nor the chorus was able to overcome the terrible
acoustics in the church .

not only...but also / sentence+sentence ,e.g. .

Not only does Sue raise money for the symphony, but she also ushers at
all of their concerts. ( Bryson,1997 )

Correlative conjunctions do not need agreement in gender in
English since the same form can be used for male and female whereas
in Arabic the reverse case occurs. In Arabic I kila - kilta ] occur in final
positions and they are not conjunctions ; they are emphatic terms
rather than coordinators . In English , correlative conjunctions may
occur initially with the subject noun phrase or finally with the verb
phrase before a noun or a pronoun :-

Both girls were excellent students
I met both of them

Neither of the children want to go to bed
t-3 All / Whote Kul - Jamee' - a'aa 1 La-ga-;$

In English , a// is used with count plural nouns usually means f/re
group together ( totality ) ; all when used with count singular or mass
usually means /re whole . All + the is used with singular count nouns :-

I walked all the day
A1l can occur after nouns and pronouns in suhject or indirect position :-

He gave us all sweets
They took them all to London ( Chalker, 1989 : 62 )

Abbas ( 1969 : 492 ) states that this tlpe , which includes /<ul -
jamee' -and a'ma Lbj 6aa - /s , is used to expree totality and remove
any other possibilitites that do not express this meaning . The strongest
form among them is ftal then jamee' lhen a'ma . They are often placed
after definite nouns as referential noun as in :-

The whole tribe ----- ttls it#tt
The whole army ------ 4i.1, o'ii+ll
All peopte l{rr+ url.iJl / r{ls o*ljll

But an indefinite singular noun can be used to indicate a definite period
of time :- {ls J{*, --- a whole month , t{Js 4j*, ---- a whole year. The
corroborative element and the corroborated noun should agree in

6
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t-2 BOT',H tiJs - Xs I kila - kiltq ]
Abbas ( 1969 : 489 ) explains another kind of corrohoration

forms used to remove doubt or probability from duality I more than
one person L i.e., the number of people involved in the action are only
two . lt is expressed by using \s I kila = dual masculine ] and ti,E

I kilta = dual feminine ] . They are used to refer to duality concentrating
on two only whether male or female They must be preceded by
definite nouns with which they agree in number and gender , and each
one of them should be added to a pronoun which agrees with the noun
in duality as in : -

l..ax ol y:,i,1! ,'.Jxr / raAljls JriJj+ilt ,'.J-"r

I met both experts
In English , the correlative pairs ( both - and , either - or, neither

- nor , not only - but also ) are used for emphasis but they are not
merely emphatic vesions of their second words , because the usage is
different , e.g., the construction "both - and" requires ellipsis when
using them :-

Both I and Tom have.ioined this club .

Correlative conjunctions are used as connectors ; they are always
used in pairs. They join similar elements, i.e., a correlative conjunction
gets its name from the fact that it is a paired conjunction that has a
reciprocal or complementary relationship. They always join
grammatically equal elements (e.g., noun & noun, adjective &
adjective, phrase & phrase, clause & clause, etc.). They also lend equal
weight to the joined elements; which means , one joined element is
always equal to but never subordinate to the other. It's interesting to
note that the second word of each conjunctive pair is a coordinating
conjunction .Correlative conjunctions usually precede the joined
elements, or conjuncts , immediately. Correlative conjunctions are
ess€ntially paired coordinating conjunctions, The meaning expressed by
a sentence with correlative conjunctions is basically the same as a
sentence with a coordinating conjunction, The difference is only a
matter of emphasis, where the correlative conjunction reinforces the
fact that there are two equal elements or ideas in the sentence. Below
are five pairs of correlative conjunctions comnronly used in English:
"either.....or",'tleither.....not''r"not only.....but also"r"whether.....oC',
and "both ..... and" . When joining singular and plural subjects, the
subject closest to the verb determines whether lhe verb is singular or
plural. both...and / sub.iect+subject ,e.g. ,

-5
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and drn can be used like *u/ tt LJs 
tt as appositives to definite nouns and

are followed by appropriate pronominal sulTixes :
4*ij !J rl+

Zaid himself came
When these nouns are used in the dual or plural forms , they should be
expressd as in the following ways :-

L.{iJel / ' -+ "rrl nC+.rt d!.ti
I met the two men themselves.

.{j'el/ d-iil J+jl el+
The men themselves came.

l'#P / ra r: il31 neLr
The girl herself came.

L-t .-ue 
/ I -{J .it OEEII! nel+

The two girls themselves came.
6{j+e l / O{-,i.r! d,lriill clpll

The girls themselves came.

In Arabic examples , there must be agreement between the noun and its
antecedent , i.e. , the forms of dual are u{jf I / u,g*ijl and those of
plural masculine are djicl / il*i:l whereas O,ejiel / O,a*"iil are used
for plural feminine . ln English , on the other hand ' this agreement
does not exist since the forms used to express duality and plurality are
the same as shown in the above examples .

" Nafs - ain " can be connected with the nouns to which they refer
by means of the preposition ? as 1n 3 r-.ii; rl3rll rrr

The boy came in person / by himself ( Abbas , 1969 )
" by himself " means " alone " . In English, then, by + reflexive

pronoun is used to mean alone or without any help.
r J did my homework by myself.
. You go to the movies by yourself.
. He ate dinner by himself.
As opposed to English , Arabic , can join " nafs and ain "

together in one sentence but without any conjunction ; there should be
agreement in number and gender between the two nouns and "nafs "
should always precede " ain " :-

I met the man himself
( Wright, 1955 : 281 )

4+ 4*ij J+jl 6L.t!

.l
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there is no question that the object is the same person as the sulrject;
but, in "They like them(selves)", there can be uncertainty about the
identity of the object unless a distinction exists betryeen the reflexive
and the nonreflexive. In some languages, this distinction includes
genitive forms . Sometimes, the reflexive pronoun is added to highlight
its antecedent. A reflexive pronoun used in this appositive way is called
an intensive pronoun and, in English, is accepted as standard: for
example, "1, myself, wrote this" and "We, ourselves gave the card to
our parents."

It is increasingly common to use reflexive pronouns without local
linguistic antecedents that refer to discourse participants or to people
already referred to in a discourse: for example, "Please, fbrward the
information to myself". Such formulations are usually considered non-
standard. Within the linguistics literature, reflexives with discourse
antecedents are often referred to as "logophors." Standard English
does allow the use of logophors in some contexts: for example, "John
was angry. Embarrassing pictures of himself were on display."
However, within Standard English, this logophoric use of reflexives is
generally limited to positions where the reflexive does not have a
coargument. The newer non-standard usage does not respect this
limitation. In some cases, reflexives without local antecedents may be
better analyzed as emphatic pronouns without any true reflexive sense.
It is common in some subsets of the English-speaking population to use
standard objective pronouns to express reflexive relations, especially in
the first and sometimes second persons, and especiall] for a recipient:
for example, "I want to get me some supper." This usage is non-
standard.

(wikipedia)
Generally speaking, a reflexive pronoun is a pronoun that is

preceded by the noun or pronoun to which it refers (its antecedent)
within the same clause. In generative grammar, a reflexive pronoun is
an anaphor that must be bound by its antecedent( binding ).

In Arabic , ncls and ain btt - crij are employed in the sense of
sef which they govern in the genitive as in " degradation itself" " &p
Ol$ll" , "the star itself" , " +s36ll ilP " . They are used as the English
reflexive pronouns but they are meant to remove doubt from the sense
of " self " of the sentence as in : He did it himself
" himself " is used to remove doubt and it expresses the meaning of
"certainty " that " he did it and nobody else but he " .ln addition, na';h

l
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Introduction
It is frequently desirable to emphasize an entire sentence, a single

word, or a group of words within a sentence. Without the use of
emphatic forms in sentences, writing could be flat and monotonous.

The present study is an attempt to pin point the emphasizing forms
and constructions that are used to reinforce the meaning of sentences in
both Aratric and English , i.e. , to point out the similarities and
differences between these two languages when using emphasizers .

In Arabic , there is a wide range of emphasizers ; the majority of
which are two kinds : Corroboration of meaning t fJnaJl .t s- ill I and
Verbal Corroboration I s.lii.ul !s" Jill ] . The purpose of the first is to
remove doubt from self ( that the speaker did the action himself without
any help from others) and to encode the meaning of totality . The
following terms are used to express this meaning [ - er"+ - Lle - l3s - x
o'di - o.r, - # L whereas the purpose of the second type of
corroboration - verbal corroboration - is to emphasize certain elements
in the sentence by repetition .

Emphasis in English , on the other hand , is expressed by devices
such as repetition, nord order ( fronting and backwarding), voice ,
subordination and coordination , the use of the auxiliary verb "do", the
use of "so" and "such" in exclamatory sentences ,and the use of the
expletive forms "!l" and"there" .

I -Emphatic Fonns in English and Arabic
l-t Reflexive Pronouns / Nafs - Ait, ( OP - ui; )

Reflexive pronouns ending with - self or - selves I myself ,

himself , themselves I have two functions : the first is to repeat the noun
antecedent in order to emphasize and intensify its meaning , e.g, ,

Mary herself was responsible
The second is to turn the action back on the subject antecedent , e.g. ,

I hurt myself
1 is the sutrject whereas myself is considered as an object but it is
related to the subject , i.e. , the same person is involved in doing the
action .

I Hopper et al ,2000: 8]
In Indo-European languages, the reflexive pronoun has its

origins in Proto-Indo-European. In some languages, the distinction
between the normal objective and the reflexive pronouns exists mainly
in the third person: whether one says "I like me" or "I Iike myself",
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Emphasis in English and Corroboration in Arabic: A
Contrastive Study

Nafila Sabri, Instructor /Department of English /
Al-Ma'moon University College

Abstract
This study is an attempt to find out the emphatic forms used to

strengthen the meaning of the sentences in both Arabic and English . In
English , for example , there are many forms and expressions used to
express that meaning such as using : the expletive "there" , "it" ,
"own", the auxiliary verb do, reflexive pronouns and some other
determiners: "both" . "all" and "whole". Whereas in Arabic we have
forms such as used nafs - ain - kila - kilta - ajama' -a'maa, etc... In
addition , there are many other ways to used represent this form in
both Arabic and English such as emphasis by repetition , by fronting ,
intonation , using subordinate and coordinated clauses and voice .
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