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Saving and Protecting Iraqi Antiquities in Modern Times
Abstract:
This paper tackles two issues. The first deals with the antiquities and
Iraqi national heritage (both transmitted and transcribed) in the recent
times. The destruction is due to negligence, the weakening of culJural
sense, and natural causes such as groundwater and salts which have
ruined the old cities (Babylon, Al Mustansirriya School and the
Abbaside Palace). Add to this, the thefts and smuggling that have been
done by foreign archeologisls before the national reign and after it.
There are also the antiquities dealers inside and outside the country.
Wars (old and recent) have also played a great role in that destruction,
especially that on 2003. The occupant has taken Babylon and Ur as
camps for its army as well as the expansion in construction and
irrigation projects and their negative effect on the cultural sights.
The second issue deals with the ways of antiquities saving and
preservation adopted by the National Institution of antiquities and



r'!' vid l,.r"L>Jl l5Jl a.l[l :l\ -

Heritage which is responsible for excavate maintenance and
surveillance as well as the studies conducted to such purposes. In
addition to the ministries of tourism and antiquities, lnterior Affairs,
Education, and finance due to their essential role in preserveation,
educating people and money allocation, The mass media - through its
printed, seen and auditory channels- also has a vital role in spreading
the value of our antiquities and heritage as well as the surveillance of
wreckers and smugglers inside the country and their accomplices
outside the borders. International Organizations (The UNESCO in
Particular) have an important role in carrying out international treaties
for the preservation of cultural properties in times of war and peace.
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The Effect of the Position of Ancie,t Syria on the
Political and Economical Lives of People

Ntuhammad l-ahad Hussain College
of Education

Al-Qadisiyya University

Abstract:
The environment and the geographical factors have played an

important and effective role on the whole activities that man has
done. i-e. the environment of the desert imposes a certain activity on
its population.It has controled their activity towards a direction to
suit this environment . It is so with other kinds of the earthean
topographic and other geographical factors . Such as with mountins
and plains.

Clearly , this nratter nraS' be seen via studying the effect of the
geographical factors on the political and economical sides of the
population of ancient Syria .

This research has takckles the study of this efTect through a
preliminary and two paragraphs. The first paragraph deals rvith the
effect of the geographic situation on the political sides of population
of ancient Syria.The second paragraph discusses lhis effect on the
economical sides. The end of this research presents the most
important conclusions
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Iraq, a Center of Light of Civilization for the Andulis

Abstract:
The paper deals with the genuine sciences of the Arab scientists

and translators who worked at Baytul Hikma since the days of Al-
Ma'moon. Those elite of distinguished scientists had created original
sciences in addition to what they had translated from various languages.
Their translations were neither mechanical nor dull but rather a new
creative way of translation. Their works were also creative in the sense

that no one preceded them. The evidence of their creativity was that
those who came after them were fully dependent on their ideas and
creative works, which had become as their Bible.

The translation in Baytul Hikma was a scientific one. It was not
word but rather distinguished for its scientific additions and individual
judgement,which were exerted by Arab-Islamic mentality. The Arab
translators added important additions that reached fine degree of
development and advancement.
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The Impact of Israeli-Turkish Relations on Egypt

Dr. Noori Navif Abid

Abstract:
The Israeli-Turkish relations since their beginnings in the

middle of the twentieth century has had an obvious influence on the
Arab region at all levels. This was due to the existence of the Jews on
its lands in particular the neighbouring countries, like Egypt which has
great influence in the Arab homeland.
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Abstract:

Fresh water is essenlial and necessary in life. It is material
deposited by the Almighty, where He put the secret of being His verses
read: (And We made from water every living thing). Water covers
about 80 7o of thc Earth's surface. The volume of freshwater folnd in
rivers, lakes and undergrould safe for human use is l7o of the total
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volume of water. Accordingly, we find that all ancient civilizations
have arisen on the banks of the river and near water sources .

Since ancient times, water has been the most important
challenges facing the Arab rights and identified his whereabouts and
stability and its political, social and economic development and
controlled his life. And because the human need of water than nature
provide him with the water protrlem has become the top concerns of
the world's population, as some figures suggest that more than fifth of
the world's population suffer from the crisis of availability of fresh
water and clean.

The issue of water today has become of great importance both
regionally and globally, as the studies have shown this regard that tbe
next conflict in the world would be to control the sources of water.
headwaters. water had been and still a source of conflicts and
amtlitions, despite international agreements concluded Because: some
countries consumption amounts more than the normal result and the
water renewed annually as a result of high population density and
growth rate and the large water needs of the multi-purpose
agricultural and industrial as well as drinking water. The water-Arab
Israel's ambitions pose a significant risk thal can not be ignored since
its foundation of the hands of Theodore Herzl, the idea of the Jewish
state) that the existence of Israel depends on the existence of water
resources Known as the water crisis as the imbalance between the
renewable water resources available and the growing demand, which is
the emergence of deficits in the balance of the water is constantly
growing and can impede development and this deficit is the case that
waJer need is more than the quantity of renewable water resources
available, This is called the deficit label (water Bap). And when the
water deficit reaches the extent of economic damage and threatens the
social structure of the state, it may have arrived in the so-called water
crisis, The quantity of renewable water available in the Arab world is
about 265 billion cubic meters per year and less than the poverty line
in 1000 3 of water per person per year is expected to decrease this
share to less than 500 m 3 in most countries of the region by 2025.
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Future Horizons of Arabian Internal- Commerce
( Agricultural Products)

Abstract:
For the sake of achieving an Arabian economic integration that

would secure food and other necessary supplements in a world
dominated by economic blocs ( where the strong persecutes the
weak ) , it is necessary to study and analyze the present situation as
well as the future horizons of the Arabian internal-commerce . The
mystified picture of this internal-commerce makes it impossible to meet
the needs and requirements of economic development through :
l.The Exchange Route
2. The Integration Route .
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The Possibility of Applying the Five Steps for Continuous
Improvement / survey in General Company for

Electrical Industries

Abstract:
The theme of the five steps for continuous improvement or so-

called 5s or kaizen is a principle of the Japanese leadership in
improving the overall quality level of the company as a whole and the
first who took this concept in the Japanese Just-In-Time production
system at Toyota of cars in the continuous improvement .This research
deal with the General Company for Electrical Industries as a
community to undertake the study, as the developments that have been
witnessed by lraqi industry in the management of production,
particularly in the field of total quality management and continuous
improvement were noJ up to the standards of what the world is
witnessing in this area, especially that there are many developments
that have occurred at present in the area of coltinuous improvement
and silce there are many elements available in the industry of lraq and
this made the research problem to determine the availability of these
five elements of continuous improvement in the General Company for
Electrical Industries. [Ience, the aim of the research is to identify the
five steps in continuous improvement and knowledge elements and to
benefit from countries that have put an emphasis or the availability of
these elements in the General Company for Electrical Industries and
knowledge of the problems that occur when you apply and try to
address those problems as well as the benefits achieved by the
application of these five steps, but the most important conclusions are
the overall average for the application of the Tidiness at the General
Company for Electrical Industries was 2.5 this means that the company
distinguish between the things needed and not needed and is used for
things according to the rate of recurrence, either overall average for the
application of Organizatior in the company was 2.1 and this shows the
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simplicity of the implementation of the tasks and effective use of space
and proper planning and examile the tools and ongoing monitoring of
workers in work areas as well as between research that the overall
average for the application of Cleanliness in the company was 2.4 at
both the internal and external to the company, although the overall
average was 2.1 for maintenance hut the level of the application for
preventive maintenancc was weak . The research has and confirmed
that the level of discipline was 2.3 and this confirms the conmitment of
the staff rules and guidelines and criteria established by the company
on an ongoing basis and between research that the application of the
five steps for continuous improvement, you get on good and consist€nt
between the employees and their morale high and low level of
absenteeism and so on . The most important recommendations is to
educate and train personlel in the company's colcept of discipline to
work through the promotion of Japanese notions of work and emphaize
the importance of the order by arranging the pieces and work tools as
needed from the need during the working day and access to maps and
charts that you need during the year through the use of standard boxes
and colors that distinguish them to see things inside and clean working
environment, where order and cleanliness that make the work
environment seems to be greater than the workplace clean and non-
salary and the use of preventive maintenance program by giving the
group the responsibility of any minor maintenance of the periodic
inspection of the machine and prior disclosure of the holidays in parts
and proper operation of the machine instead of the maintenance
department with the exception of nraintenance that need to be complex
maintenance crew and should be continuous improvement of the
Company pursuant to, and not always for a limited time and the
introduction of the concept of quality through the formation of a group
of employees meet once a week, to discuss decisions that concern them
and to address quality problems and commitment of staff and make it a
normal behavior at the level of the company as a whole.

1i
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Evaluation of University Performance to Guarantee the

Quaity of Higher Education Throng Assessing the
Performance of tr'aculty Members :

Al-Ma'moon University College as Case Study

Abstract:
Due to the technological development and the revolution in
information, Universities have faced :aany challenges, represented by
the drastic change in the Labors MaskeJ .

This led to the disappearance of some businesses and the appearance of
new ones depending on the output of technological advancement as well
as the change in the teaching approaches ald the application of open
University System All this requires a re-consideration of the
educational policy , raising the quality and standards of education and
keeping the balance between University output in different
specialization and the demands of the Labors market .

The concept of quality education is based on the principle of continuous
development which is the outcome of progressive performance
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( University performance - Excellence of the educational process -
performance of the faculty member ) , all of which should take into
consideration the goals of the University The present paper
concentrates on the performance of the faculty member as an element
in the development of University performance .
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Facts and Quality of Information Services in University
Libraries: A Case Study ofthe Library ofthe
institute of Medical Technology / Al-mansoor

AbstracJ:-
This study discussed the quality of inlbrmation furnished try the

library of the institute of Medical Technology / Al-Mansoor. This is
achieved by reviewing opinions of the beneficiaries (students) about the
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quality of services suppl:ed b1' the studied library concerning the fact of
using the lihrary services and services available in the library ,
purposes of using the internet , use of information resources ,and the
library stuff. Descriptive surveillance method was used as well as
questionnaires and interviews as tools to collect data. The study
concluded the follou'ings: sources of information available in the library
support the educational process reached SSVa . and the highest
percentage of services furnished was the book lending services with
93.387o which in turn indicates the satisfaction of beneficiaries
percentage of student searching for internet services outside the library
for different purposes in order to communicate with their collogues via
the yahoo messenger was 407o.

Next rvas the services of searching the information resources for
research and report which was 207c.

The study also concluded, that majority of faculty agreed to
achieve quality of services supplied by the library via the percentage
concluded by this study which in turn reflex a good indication for the
satisfaction of beneficiaries concerning treatment of library staff
during the services asked.

The study suggested the importance of improving the library and
implementing an information program for the library and its services
as well as adding new services e.g, copy machines and internet and
applying clitoris fit to other university libraries in order to secure high
services quality and increase number of working staff in the library.
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Political and Legal Criteria for Measuring the Legitimacy
Of Political Systems (Iraq: A case study)

Abstract:
The jurists of political science and constitutional law had agreed

on legal and political criteria to measure the legitimacy of the political
regimes. According to Iegal criteria, the governors should come to
power (authority) by a valid constiJution, and statutory procedures
which identify the means to form a de jure goverment. The political
criteria take the public approval of the regime into consideration as a
main principle of its legitimacy. The political regimes in the third world
are far from democratic practice due to various reasons related to the
political regime
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In lraq, after 2005, the government came into power according to a
constitution that confirms the legitimacy of the political regime. Yet the
constitution :tself is not acceptable to most people, which means that the
bases of the legitimacy are unstable .On the other hand, the parties of
the political regime proved throughout an irrational policy, that they
are unqualified. Such a fact leads to dissatisfaction with the government.
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Illegal Earning Caused by Exploiting Authority According to
Iraqi Regulations

Dr. Nasha't Ahmed Nsaif
Department Of Law / Al-Ma'moon University

Collage

Abstract:
The phenomenon of illegal earning is considered as the most dangerous
among passive phenomena that Iraq witnessed recently . the impact of
these destructive events emerged in the country to reflect managerial
corruption that spread Jo most governmental institutions and facilities
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represented by bribery , emtlezzlement and forgery and other passive
convicted phenomena.
Thus, we deal with this subject as two themes. In the first, we
concentrated on aspects and forms of the illegal earning in the Iraqi
regulation and stated that the most important ones are bribery' ,
embezzlement , forgery and other associated crimes ; we found out that
bribery within public services is the most dangerous and harmful to
public interest because it is a trespassing on the honor of the career we

also mentioned the embezzlement of public property and stated that it
is as much harmful as bribery as it is associated with importance of
advantage attached to We also dealt with the forgery of official
documents and certificates to large extent, we signified the necessary
means to fight corruption in the second topic and we stated the link
tletween the weakness of the public institution and corruption as being
exploited and the shortness of applying the assigned rules and the whole
treatment of the social and economic situation .

Finally, we concluded with a brief of our comments concerning of this
subject
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The Concept of Justice and Equality in Islamic Law

Abstract:
All divine religions and human laws call for justice and fight against
tyranny and injustice. The first aim of establishing the earliest forms of
government was probably to achieve justice, for if justice is not done,
people will take the law into their hands and the law of the jungle
prevails.
One of the hasic aims of Islamic Iaw is the establishment of Islamic
society in which values , such as justice and equality , prevail. Justice in
Islam is the essence of Islamic law and it is not a separate theory from it
as in human laws.
Islamic law is God's justice and mercy to human begins and any
deviation from them is not parl of it . This study deals with justice as is
dealt with in the Holy Qur'an and the Sunna of His prophet.
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.a;3,..i11 ot '*-r1 clr !-o {3j-,..rll Candida,-*i+! i.!.tjll 6 r-ill tlJii JL'-l:l
jl-*ll ;! ir'.rlJrll s,;apl 04l9p)-piJt 226 1,-. t:3s" r;.,,13,4c ije &a,rl ..1

!E !i..:,sll , rilt ;ryi i,- Olt :0r.rll iijlJ:il i-Eib. # ou-yl ,,.Ltv*xlt
trrJl 6r.iU: "..*li .{rJl-.il! nL.ar+ll rlrJ i ji*-rl Candida spp. cAll i4:Jt gtjSft
r-.!J*ll eJ+ 6..Lii "t ' ,, I 19 0. 6iJilJl otj;dt gi g..;4;-Ji ,-,arillJ Lr.';$lli
("/' S7.l ) 68 c,,uYl r:.c,g3r-cill c,,l-.4irll el+ quat pgrl A.lr-. (oA 52.7 )226J|
ir1i,&jj crr.:+.ll u. ttii ;!1i .r+;3,.1y I $t.( % 42.9 ) Sl;#iJt $ca
( 2 ). "u,r.36 e Candida albicans ejr-,ll ( 1):.rJl-:ll J$lt .r-b 6;rt .t1

e.r.ll ( 3 ) J q.,,.. r.)5l trt '' ;^ 13 U C. parapsilosis I C. tropicalis r* -r-,Jl

( "A 73.9 ) SlJi il..i slr i C. albieans gr.tt J+-.t ..hii ,;r 5 ts^ C. glabrata
glll j . t-*.,Jsl ( " 10.9 ) C. parapsilosis s C. tropicalis irlcCl 4+1,

i.jrs!rL'rJ rl el+ !L.Yl ui gEjlt ,",:1!3 .(o 4.2 ) 4+.:,.!ii J+- dill C. glabrata
p.rJ3 6ti*i $ti Orfsr g;St ar'+lJ.ll .r.ic i.i:-* l'5-rir ,.lt+,,,\ fu-.,ti" rtill .r.ic ,rJc.i
.:j.Jt ll+Sr Jti,- .&ill,ilt .JJS-ll J.bJ+ uiiL..l! , !+ii.r.l! . Jll ;j' Li i+-iii .1 ,j"I
Jt,:'tr. Js..ilJ J:Ji &r3rJr oia uii st 1".r , L;ptt ot.ru.rtt3 olq3.lggll olrui ,.lllrr
i+ii:ll e.*, & (,-Fi &lJe ,:!Ua OJSi Oi cJ..ir.Jl o.J . dJ.ijl c.l+Ja.ll etr JLlil s.!e
erj:l ciJ,.ll t{& efal i, "Llti dJlJ OU-yti tt 3A)l t.eJ olgJsll3 crt:r. -rl cbtjiJ

.0tti:-yt

Factors Affecting the Prevalence of Oral Candida Species in
Al- Diwaniya City

Abstract:
The aim of this research is to study ihe effect of some factors

(denture wearers and mucosal trauma , tobacco smoking , diabetes ,
age , sex steroids and drugs )on the prevalence of oral Candida species



-irr r rraE ll =:'all :-.Elt Lc"ut erJ_1 )t\.

in Al-Diwaniya city. A randomized sample of 226 clinical cases of
patients with mouth pain in consultant of dental medicine center in Al-
Diwaniya province to examine whether the differential diagnosis of
burning mouth syndrome and Candida - associated lesions was
possible . The results of the culture test and microscopical examination
indicated that 119 of226 patients ( 52.7 Vo ) were oral Candida carriers.
The number of female patients were 68 ( 57.1 9o ) , while the number of
male patients were 51 ( 42.9 7o ). The distribution of Candi.da species in
these patients was as follows: (l) Candida albicans was identified in 88
patients (73.9 Vo ), (2)
C. tropicalis and C. parapsilosis were found in 13 patients each
(10.9 7o ) and (3)
C. glabrata occurred in 5 patients ( 4.3 Vo ). The results indicated that
the prevalence of oral Candida spp. is high in denture wearers with
mucosal trauma, tobacco smokers, diabetes, young adults and older,
patients taking antibiotics and steroids. This means that these factors
are predisposing lactors for oral candidiasis and may be there are other
factors, such as, bad nutrition , pregnancy , sweets which also affeci
this disease.
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"jl 
4+Jtill .J:IJ..-YI .ts g Jiill d.,rL-.:.r.,rJ1 pl: :-r..r

;r+ i;l".i L.t,-) ra: , Candida spp. .r.,,+.ll :3J iill'- 3l3ii +,;j iJ- lJl
-,x,Jl.t-i.ll cl*:jJl j .'' -r L "LJli_e JJr rti^- Jtj-tYlr c.-jl J[.itYt

_,5i i_1..--2 - L r,.ll crt:L-JlJ 6l'lJ ):nJ+ 'oJ 3.^.- illr- ; "il+ ;:lt ji
Soames & ; Johnson et a1.,1996) gr^ilt ot :;$t e !.r Ll--X dj),c L)"

.( Southam ,2005
i+,+lel! 4+J,.il1 l_.,;3Jill -.- ,: Candida spp. ,r$X i-..,.131 tUYl .':lri:

,p$ .ti ;3: elrc Jrl " aill j 6r-e;;r -i.n9 ulJll 6."+ 6. i&l;^ ;..1-e.-;

-,,;.+t a-c e+ #Jl +Jl J*c la4 ; e-cl-i.ll jle+ r-t 4*;-p g=l_.p i 1i
iJr ill ;.iJl J+xl i++u kSA J+*,li .$ jsr , ( 1987, (5ilJ-Ul ) L.l-)l
*-+f -2;. LE-! e-s3 L.i'iri erL;J+X 6j,i5Jl &l3,,ll *-+ r;L ,l-F.ro
clrrLl . Yl .;i. i cllll3.( Hanzen, 1995)eil! .+_*i Al: iir.kilYl ,.,r...1i

.iL.j)j. ur o j+S gr=: Ji kji Yl 4+jl.ejjl o+l..l Ui ,Jc ate J3 dJL-:+ll
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\r.cl-r,Jl J-rJJ .-;'e-L,.4Jl ,r-;';,^ll LXIIJ i+ri r-r-rS Sr kl!-"i o+ a-d:i.
.( Schindler & Segal ,2008)

elr r i,rl )l J-e JiLJt J "LJl Candida albicans t J-ill J+!.i
;L-:)l ,J y6dll iL++Jl

,JF!+JI ,J.iil r.,i 6\Jre .9;1 gt;l d[-o .1i '-, ;Sle ,1 Matsumoto, 1996 )
C. krusei glabrata, C. tropiealis, C, parapsilosis, C. kefyr, C. :Ji"

6L.+dl el:r L]-.a)l el:-rl .rlc. "t '^ri ;;:Li 6,. rugosa and C. humicula
4l-:.)l -L'-J;ull lL;;..,J1 ,,,J. 1r! .( Melo, et al.,2009 )*rr:t
nLj.-Ll Ji -il JS*+ t;>Jl J;!J,e)l _Fj-, , rill Uj:j c+J dl il. tJl
clJ+.Jrl.s eL.i,c 6" iJlJ.iJl a+:::r l- JiS^:: Ai-iL l+ jjlll 4J.JJS Jl ,U-a,

.( Urzua et a1.,2{fr8 ; c l;*-s' jl ..+ i'lL.- l--ji:^ :cl9 +.e; :.,c

, ;L*,Yl eei :& Jjldl ,-!b+ _.,;,:L: i*tr: Jl !U.tt ,'' -lll -i:*;
q r=11 .:,t:t . ^-ll J:$:,_r+_.rJl (-A.4JFt 4iill .f s'Jl !!;* r uus:iJl
.L..Ll,l,Jl elJ i ii , t1 Candida spp. 6-.,sJ1 Lljji Jt-i3jl (Jle iJl .JJJin*JlJ

.Lle:Jl i.i:. J.rrrll

: d.ill &IJ,.LJ rljdl
.6r:f l! e.:,

-FJJI Jl E +l Jl --;ll ;'- +",:t .-is e-ur !-r-r- 226 a3-!\
xj L-lJt rtl-Xj- X.i J* 6 jdX a.nllJl i!il-.- ,J JL-"YI :.,LI ,r.-,-rXl

,,;LcL ,+*".+il ).S;x .-;-*l rr*:;ir:Ut ci+l'll. 2009 JJYI Jit-S
-A)l --.il13;U."i asti J-".1 *-;+ . . ii- 65 J aj- 15 !u+ L" cr"r3lJi

a:!"- ;rlt _*,+lll r-;r x i...-Li ,,!I-l ;,x-t tr;; .a-,,,-'t ;t -L
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A Study of the Genotoxic Effect of rganophosphorous
Insecticide Chlorpyrifos in Whit Mice

Atrstract:
The organophosphorous compound was used as a wide range

insecticide for more than two decades. Humans exposed to this
compound via spray and/or eating of crops treated gel the ilsecticide or
contaminated drinking water. This study is conducted in order to
identify the effect of two ro:rts of treatment with the insecticide doses of
66 and 99mg.kg-'.h.*"1. by I.P. injection and 16.5,33,66, and 99ppm by
feeding of whit mice for different periods of time in inducting the
formation of micronuclei, chromosomal aberrations, and sister
chromatid exchange in bone marrow cells. The results showed
significant statistical increase (p<0.01) in the percentage of chromosome
aberrations after 24 hrs of I.P. injection and in SCEs after 8 weeks of
feeding. This refers to accumulative effect for the ilsecticide. So, more
care must be taken when using the insecticide chlorpyrifos.
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Introduction:
Organophosphorous compound (Ops) have been widely used for a

few decades in agriculture for crop protection and pest control,
thousands of these conrpounds have been screened and over one
hundred of them have been marketed for these purposes( l).

The common use of insecticides in puplic health and agriculture
schedules has caused sever envirolmental pollution and potential
health hazards including sever acute and chronic cases of human and
animal poisonings(2).

OP insecticides cause advers effects on many organs(3). The
immune system may be affected by toxicity of Ops (4), Liver(S),
muscles(6), reproductive system(7)and hemalotogical system(8).

Certain Ops are also associated with carcinogenesis. DNA damage
has been correlated with cancer development(9), many sludies have
been carried out to asses genotoxicity of Ops(10,11). Sharma et al(12)
reported that Ops can induce oxidative stress by generating free
radicals and altering anioxidan levels of the free radical scavengering
enzyme activity,

Chlorperfos is a broad spectrum organophosphorous insecticide
and acaricide. The main physiological effect of chlorpyrifos is the
inhibition of cholinesterase (ChE) activity(13).

Hepatocellular injury and distrubted amino acid metabolism may
tre valuable markers of exposure to chlorpyrifos( 14). High doses of
chlorpyrifos induce haemorrhage and hyperplasia of Kupfl'er cells in
liver(l5). Chlorpyrifos can induced oxidant stress which may be earlier
diagnostic index of toxicity(16) .

The aim of this study was performed on the oxidative stress and
cytogenetic effects of chlorpyrifos as an organophosphorous insecticide.

Material and Methods
Animals

Random-bred white Swiss mice were used. The animals were
obtained fronr aclosed random bred colony at the Iraqi research center
of cancer and medical genetics, maintained under controlled conditions
of temperature and humidity and received food and water ad labitum.
Mice used for any experiment were of similar age(tl week) and weight
(t2gm).



yi< 1p.r ljJ | 5'o-ll iir, L:J I A4!$ iulA dl.r.o

Insecticide
Chlorpyrifos commercial grade 0.48Vc was used in the present study.

The LD5s for Swiss mice is around 1l2mg. kg-t'b.wt. and the acute oral
LD50 equals mg. kg-t b.wt.

Treatments and cytological preparations
I. The micronucleus test.

Swiss mice aged 6-8 weeks were used. Both mail and female mice were
used, since differences anrong animals of different age or sex are not
demonstrable(17).
A. intraperitoneal treatment
Mice were I. P. iljected once with the concentration 66 and 99 mg

chlorpyrifos. kg'r tr.wt. and killed 22 hr after the treatment. Control
animals were I. P. injected with 0.1 u corn oil. Samples taken after
different times as indicated in every experimemt.
B. Oral treatment
Mice received standard rat chow (commercial name Nahi) containing

four level of chlorpyrifosl6.5, 33, 66 ard 99 ppm. Dietary'
concentrations of the insecticide were prepared by thoroughly mixing
the calculated amount of the insecticide in 5 ml pure acetone
(spectroscopic grade) with the chow. Acetone was allowed to evaporate
at room temperature for 2 hrs. Before consumption. Samples were
taken after different times as indicated in every experiment..
The micronucleus assay in bone marrow cells of mice was performed

following the standard procedures as described by Schmid (r7).

Micronuclei were identified as dark blue staining bodies in the
cytoplasm of polychromatic erythrocytes (PCEs), The tables of
Kastenbaum and Bowman(lE) were used for PCE with micronuclei
(l\{nPCE). The calculations were made with the SSPS.
II. Chromosomal aberrations
A. Intraperitoneal treatment
Male Swiss mice 9-12 weeks old were used. Samples were taken 24,,18

and 72 hrs after single I.P. injection with 99mg.kg-r b.wt of chlorpyrifos.
B. 0ral treatment
Samples were taken 4 weeks after oral feeding with 33ppm

chlorpyrifose.and 8 weeks after feeding with the doses 16.5 and 33 ppm
chlorpyrifos

Chromosomes from bone marrow cells were prepared following the
method of Yoshida and Amano"'). Slides were stained witlr T Vo Giemsa
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in phosphate buffer pH 6.8. Fifty well spread metaphases were analyzed
per animal for scoring different types of aberrations.
The significance of the experimental versus control data was calculated
using (t-test).
III. Sister chromatid exchange
Random bred, male Swiss mice Lged 9-12 and weighing 25-30grn were

used.
A. Intraperitoneal treatment
The used doses were16.5, 33, 66 , and 99 mg chlorpyrifos kg-r. B.wt.
B, Oral treatment

Mice were fed with 33 ppm chlorpyrifos daily for l0 weeks and 66
ppm chlorpyrifos fo 5 and 10 weeks.

The experimental procedure was conducted according to Allen(20)'
BrdU(Sigma) tablets each weighing 55t5 mg were placed
subcutaneously. In the I.P. treatment, mice were injected I.P. with the
insecticidal solution in 0.1 corn oil. Shrs following BrdU treatment.
Control mice were injected with corn oil. All animals were I.P. injected
with colchicine solution 20-22hrs following BrdU treatment. Metaphase
spreades were prepared and stained with 33258 Hoechst plus giemsa
method(2r). Only cells with welt spread chromosomes (2n=40) were
selected for scoring, twenty five metaphase per aninral were examined
microscopically SCEs.

The significance of the experimental versus control data was
calculated using t-test.

In all experiments "Mitomycin C" lmg.kg-t.b.wt. was I.P. injected
and used as a positive control.

Results:
Micronucleated PCEs
The effect of Chlorpyrifos in induction of micronuclei in

polychromatic erythrocytes after I.P. and oral treatments is showen in
table I and 2, respectively. Single LP. injection rvith chlorpyrifos at
dose of 66 mg.kg-r.b.wt. induced a statistically significant increase in the
percentage of micronucleated PCE. (l.4%o) over that of the control
(0.37o). Horvever, such percentage was lower than that induced by the
positive control mitomycin C (2.7 7o). Chlorpyrifos also induced a
significant percentage of micronucleated PCEs (1.7 7o) after oral
treatment with the dose 66ppm over period of two weeks.
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Table l: Percentage of PCEs with micronuclei in mouse bone- marrow
cells at 24 hour after single [.P. injection with chlorpyrifos in corn oil.

Treatnrent No. of nrice No. of PCHV
animal

No. of
MnPCEV

animal

M\PCEs9c

Control
I - non-tleated

-5 -r L-\

316
322
3t7
3lt)

I

3

2

3

0.-l

2- corn oil 5 349
339
123
297

298

I

I

2

I
0

0.6

3- Mitomycin C
I mg. kg- I .b.wt.
(+Ye control)

l 226
255
208
278
t7o

1
6
6

5

7

2- 99rng.kg-
I .b.w1.

5

)

35,1

393
490
681

398
939
831

652
581

59?

2
3

4
6

4
t4
II
9

8
9

0.8

t.4+

+Significant at 0.05 level **Significant at 0.01 level

I

I

I

Chlorpyrifos I

l- 66ms.kp- I.b. I

\r'l. 
I

I

I
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Table 2: Percentage of PCEs with micronuclei in mouse bone- marrow
cells after 7 and 14 days of oral treatment (feeding) with chlorpyrifos.

Fecding
time (days)

No. of
micc

No. of PCEs/
animal

MnPCEs%

l- Control 5

268
27t
266
264
214

I

I

2

2

I

0.5

2- chlorpyrifos

66 1 f

359
J+O

943
348
366

l
I

5

2
3

0.8

99 1 -i

162
149
25s
357
380

6
4
5

3

2

l.t

5

231

?38
241
239
229

0
2

I

0

0.-15

Ch lorpyri fos

66 t.1 -)

424
363
389
345
3t7

3

1
-5

6
4

t.2

IJ -)

339
424
432
283
402

4
9
7
1
8

1.7*

* Significant at 0.05 lcvel

Doses ppm

I

I

I

I

l

It-conrrot
I

No. of
MnPCEs/

animal
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Chromosomal aberrations(CAs)
The results also demonstrate that chlorpyrifos is a potent inducer of

chromosomal aberrations(Table3,4). Single I.P. injection with the dose
66mg chlorpyrifos induced a statistically significant increase in the
percentage of chromosomal aberrations.

Such percentage reaced 25.1t 0.43. 37.4t 1.3, and 30.8d,6 alter 24.
48, and 72 hrs from I.P. injectioncompared with 5.6t 0.45, 4.8t 0,4, and
1.4x,0.52 for the control DMSO, respectively,

Oral treatment with chlorpyrifos at the dose of 66 ppm for 8 weeks
and 99 ppm for 4 and 8 weeks induced a stastically significant increase
in the percentage of chromosomal aherrations (P<0.01).
Suchpercentage increased as the concentration or the l'eeding time with
chlorpyrifos was increased (Table 4).

The main types of aberrations recorded after treatment with
chlorpyrifos were the structural chromosomal aberrations in the form
of gaps, breaks, fragments and deletions. S.E.Numerical aberrations
were rare and were induced only after oral trearment with the dose 99
ppm chlorpyrifos for 8 rveeks.
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Table ,l: percentage of chromosomal aberrations and number of the
different types of aberrations in mouse bone marrow cells after 8 weeks

of oral treatment (feeding) with different doses of chlorpyrifos.

Trcatm.nt F. T,

s

No.

mice
k,lte

d

No. of
e)(amined
melaphdse

s

No. of

wilh

No.''
'of
ab.

Mct-

Meanri, of abnormal
metaphares

Gnp
Frag.
and

break
s

De
I

lnclude

Saps
aS-8.

Exclude

Saps
rS.E.

Control
(N.T.)(6)

.r0r) -l l : tl 1.ldl.l:l l.li0.l6

Chlorpr-rif

3]PP\I
66ppnr
99p9m

lt
8

8

5

5
,l

l50
150
150

5l
,l{)

1t)

I
8

l6
8

2l

(l) Feeding time. (2) Chromalid and chromosome gaps. (3) Deletion. (4) Terraploidy. (5)
Number of ahnormal metaphases. (6) Non trealed.* Signilicant at 0.01 level (r{est)

Sister chromatid exchange (SCE)
Table 5 Shows that I.P. treatment with chlorpyrifos at the dose

ofl6.5mg.kg't.b.wt had no effect with respect to SCEs while the dose 33,
66, and 99mg.kg-r.b.wt. induced a significant and dose- dependant
increase in the frequency of SCEs . it rached 6.5! 0.35,(P<0.05), 8.2.
0.23 (P<0.01) per cell after treatment with the three doses, respectively.

Table 5: Frequency of sisterchromatid exchanges in mouse bone
marrow cells induced at 48hr. after single I.P. injection with different

doses of chlo rifos dissolved in DNISO.

(l) Non treated * Significant at 0.05 level (Gtest). ** Significant at 0.01 level (t-!eso

Yli

Mg.kg-r.b.wt
Dlrscs No. of

mlce
No- of
Metaph.
With SCEs.

Total No. of
SCEs.

SCEs/cell
(meantS.E.)

L Control
l- (N.T.lr)
2- com oil

5

5

t25
125

650
640

,l-9d)-45

-5.1t().35

II. Chlorpyrilbs
l-16.5
2- 33
3-66
4-99

130
160

135

688
8.15

l3l2
t2o2

5-5l0.4
6.510.35*
8.2ao.04**
8.9{).23*x

r., I'l

I

I

I

I

I

75 I loa0.6* I9.64.71 I

so | :zl,rtrr | ' I

IU5 I * I o.+.o.+s I

Iszs.to. | ' II lrz.s*r., I

I

5

-5

5

5
I
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Oral treatment with chlorpyrifos at the doses 66 and 99 ppm for ten
weeks irrduced also a significant increase in the frequency of SCEs. It
reached 10.9t 0.29, (P<0.0f) and 11.4t 0.15 (P<0.01) per cell after
treatment with 66and 99ppm respectively (Table 6).

Table 6: Frequency of sister chromatid exchanges in mouse bone
marrow cells induced after 5 and l0 weeks of oral treatment (f'eeding)

with different two different doses of c rifos .

f)iscussion:
This study was conducted in aims of assessing the genotoxicity of

chlorpyrifos 0.487o in mice bone marrow cells using Micronucleus test,
chromosomal aberration and sister rhromatid exchange analysis. Two
routs of treatments were carried I.P. and oral treatment of
chlorpyrifos in diet.

Chlorpyrifose used Because of the observed toxicity.
Micronuclei formation is a widely used to measuregenetic toxicity.

Results of present study showed that, chlopyrifos induced a significant
increase in the percentage of micronucled PCEs, In mouse bone
marrow cells after single I.P. injection. These results are in agreement
with Doulout et al{22) who reported that organophosphorous
insecticides induced a significant increase in the percentage of MNPCEs
in mouse bone marrow cells after I.P, injection and dermal treatments.

Chlorpyrifos is a potent induceder of chromosomal aberration as
this study revealed. In the time rcsponse study, the insecticide exerted
its maximum effect in the induction of chromosome aberrations after

Mg.kg r.b.rvt
Doses No.

of
mice

Feeding
time
(weeks)

No. of
Metaph.
with

SCEs.

Total
No. of
SCEs.

SCEs/cell
(meantS.E.)

125
I. Control
(N.r.l"

It. Chlorpyrifos
l-66

2- 99

5

5

5

5

t0
10

t25
1.30

r00

763
1363
I140

6.I r0.2
10.9d).29x
I 1.4+{).15*

| 61r | 4.er0.4s

i

( l) Non treatcd. +Significant at 0.01 level (t-test).
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2,lhrs fronr I.P. injection. Other rganophosporous insecticides such as

malathion induced same effect in mo;se spleen(23). Dipterex(24) and
dimethoate(25) have the same effect.

A significant dose- dependent increase in the frequency of SCEs in
bone marrow cells after I.P. treatment with chlorpyrifos was observed,
The maximum frequencl' of SCEs/cell was less than double fold the
control value. This simulates malathion effect in V9 chinese hamester
cells where it produced also a small frequency of SCEs(26).

The present data indicates that I.P. injection of mice with single
dose of chlorpyrifos (33,66, and 99mg.kg-l.b.wt.) induced a significant
(P<0.0f) increase in MNPECs, CAs, and SCEs in bone marrow cells.
Contreas and Bustos-Obregon(27) reported that single I.P. treatment of
mice with malathion at 250 mg.kg'r.b.rd. affected all studeid germinal
cell populations.

Chlorpyrifos was administrated to mice in feed (66ppm) for 14 days.
The treatment caused a significant increase in the percentage of
MNPCEs. Feeding mice rvith stored soybean seeds treated with
organophosphorous insecticide malathion induced a significant increase
in the percentage of MNPCEs in bone marrow cells(28)

Administration of chlorpyrifos for 14 days at dietary level of 66 and
99ppm induced dose and time dependent increase in chromosome
damage, Dulout et al(22) reported that organophosphorous insecticides
induce different types of chromosome aberrations in mouse bone
marrow cells.

Chlopyrifos had a cumulative effect in the induction of SCEs.
Feeding mice at 66ppm for five weeks did not induce increase in the
frequency ofSCEs, But it induced a highly signilicant increase in SCEs
when feeding continue lbr l0 weeks. Organophosphorous insecticides
have cumulative effect in cultured human cells,. Nicholas et al(29)
indicated that the numher of exchanges was significantly greater after
the double exposure than single one. A significant increase in mean
comet tail length indicating DNA damage was observed at 24h post-
treatment (P<0.05) with chlorpyrifos in comparison to control. The
damage was dose related. The mean comet tail length revealed a clear
dose dependent increase(30).

The present study shows that chlorpyrifos has genotoxic effects in
mouse bone marrow cells. There for care must be taken when use this
insecticide.
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5-Conclusions
A comprehensive model has been presented to investigate the

performance of distributed fiber Raman amplifiers (DFRAs) operating
with multisignals and multipumps. Simulation results have been
presented, which can be used as a guideline to design DFRAs with wide
flat-gain profile for lYDM applications.
The main findings of this work are:

1- Multi-pampilg scheme is essential to obtain a wide flat gain
DFRAs for WDM applications.

2- The gain bandwidth and gain ripple are functions of number of
pumps, powers and wavelengths of the pumps, and pumping
configuration.

Different pumping configurations have different power profiles along
the transmissior fiber and give different gain ripples.
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4-Discussions
Investigating table 3.3 and Figures 3.2 and 3.3 exhibits the following
factors:
1- High multiple input pump power is required to achieved broad

bandwidth amplifier (i.e., Al= 80 nm).
2- Type-II has the lowest power ripple for the output signals, while

Type-I and Type-V have the greatest power ripple. Their detail
signal spectra at the output port (i.e., z=70 km) are exhibited in
Figure 3.3, where the star symbols represent the signal channels.

3- Type-I (i.e., pure forward pumping scheme) and Type-VI (i.e., pure
backward pumping scheme) have the highest total power of input
pumps (i.e., 836.6 and 808.37 mW, respectively), while Type-Il has
the least power (i.e., 762.98 mW) in six structures as shown in Table
3.3.

4- The broadest bandwidth is closely related \irith the ON-OFF gain
and the relative gain ripple.

5- There are strorg interactions of pump-to-pump, signal-to-signal
and pump-to-signal.

6- For Type-I, it is noticed that although the shortest wavelength
pump at 1132,2 nm is launched with highest power, it is quickly
drained by the other pump wavelengths and has the lowest power
after -15 km of fiber. The 1502.91 nm pump actually receives gain
in the first 10 km and maintains a relatively high power through-
out the rest of the fiber aJ the expense of the other pump
wavelengths. This pump will therefore give the Iargest total gain
and provide gain deeper into the tra::smission fiber.

7- In Type-VI, the shorter wavelength pumps will therefore provide
most gain at the end of the fiber, whereas longer wavelength pumps
are able to extend gain further into the transmission fiber.

Different pumping configurations have different power profiles along
the transmission fiber, which cause different power ripples.

Table 3.3 : Total input powers ofthe pumps and gain ripple for each
co tion

115

T]pe 'fotal input pumps power (mW) Gain ripple (dB)
I 836.60 1.5,10

II 762.911 1..102

nt 780.-16 l..l l0
IV 780..1r l {,1.1

776,2E 1.680

VI 808..r7 1.t05
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carried out by varying the power and the \vavelengths of the
pumps. The gross Raman gain is used to compensate the loss of
signals (Gon.orr > 0 dB). The six configurations are characterizcd
as shown in Table J.1.

Tahle -1.1 Pum Cu rations

The values of power and wavelengths for the five pump diodes are
listed in Table 3.2.

Table J.2 Power and wavelengths fbr the pumps used in
n ures -1.2 and 3.3

r1l2 l
2-53.rJ 251.8 253.I.t

The pump and signal power evolutions along the fiber distance are
demonstrated in Figures 3.2(a)-(f). The parts (a)-(f) of the figure are
related to the configurations Type-I-VI, respectively. The relation
between the power of the output signals and their rvavelengths are
demonstrated in Figs.3.3 (a)-(l), where parts (a)-(f) are related to the
confi gurations Type-I-VI, respectively.

PI
L1 r+32.1

253.u
1145.L
t I tt. r

I -112.0{)

190.46
1432.2 t132.2

T-r pe Forward Pumping Diodes Backward Punrping Diodes
I Dt. Dl. D3. D.1. D5
ll D2. D3. D4. D5 DI
llt Dl. D4. D5 DI. D2
IV D,1. D5 I)l.t)1.D3

Dl. D2. D3. t)4
t'l Dr. D2. Dl. D.{. D5

The Five Punrp Poue r (mW) and their Walelcngths (lrm)
Pump
diode
param
etels

Type-l Type-lI Type-
III

Type-IV Type-V Tlpe-VI

"^2 t.1,15.6 t1+).1 l.166.l 1,166.1 145 t .17 l.+.+6.7

t2 l()5.l I 19..1

13 1.156.9 I 415..1 1,199.-5 1,199.08 1469.0 l.+54.19
P3 t82.01 162.1 Itt6.6tt 101.2 Iti2.96

).1 I172..16 l,l6-s.00 1,1.18.6.1 t443.9 1502.1 1.165.q

P.l 69.47 96. n l.1t .8 I l4.tt 149.0I tt7. t I

,l-!\ r502.9 I l-+71.59 1.151.2 t455.03 ll-16.7 r5cn.2
P5 116.00 23s.t9 I ll.9 I l.+.,13 91.1 r65.2

lll

221.5

l t5o..1e I lt().7 I u.7 I tzs.rr

I
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taken into account in the design of systems with high signal powers
[9]. The effect of pump depletion within a Raman system can be
expressed, using a model based on the coupled equations for the
interaction between pump and signal power distributions

. Co-propagating pumping. 
**,,'

8fu.pr"rm ie, r'r.' = -E* k,v)i- I?# fu"{,,u,}+ r-b,o})
i.i.r t

o counter -propagating pr-Hl?rc.

sioam6k ur) = *r-fr,r'*t* E
lr[at

3,5rl l

up 5,x11 - u1,.t

fr'1ar,)+ r-(z,vi)lvt tA+5

(2,50 )

The frequency ratio r,/r; descritres the vibrational losses.

3- Optimization and Results
3-1. The Optimization Parameter

The gain spectrum gp (Av) and the attenuation spectrum of the
fiber are as shown in Figs. 3.la and 3.Ib, respectively.

Gain bandwidth spectrum is another key feature of opticat
amplifiers for WDM signals. By proper choice of pump wavelength,
Raman amplifiers can have gain at any wavelength within the
optical fiber's low-loss window.

The simulation results presented here are based on the fbllowing
system parameters:
. Fiber length L= 70 km.
. Effective area Aeff=8O !rm2.. Polarization factor I-=2.
. Number of signals M=50.
. Signal waveleagth ranging from 1536.5 to 1616.5 nm uith 200

GHz (1.6 nm) channel spacing.
. Each input signal power = - l0 dBm (0.1 mW).
. Number of pump diodes N= 5.

3-2. Results
Six system configurations are designed to achieve minimum

gain ripple among the output signals. These configurations are

ll0
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Differentiating both sides of Eq. (2.2) with respect to z fields

r{Ptz)

-: 

-<< P(g) r2,3al
dE

Or
oF'.2.:. dzi\= __ i2,2b tF,,ri

o Co-propagating pumping
A!or, (2, r,x) - -ct(uk)r-(u,ur) (3.4rr)

o Counter-propagating pumping
Alor(z r.1) = -rr('r,n)P-(z lr.) q2.3b1

This term describes the decreasing power along the fiber length due
to linear absorplion. P* (2, vx) and P - (2, vr.) are optical porver of
Ibrward and backward propagating waves within infinitesimal
bandwidth aro*nd 11 , respectively. o (yk) is the attenuation
coelTicient of the fiber at y*.

ii. Raman gain due to shorter wavelength
. Co-propagating pumping.

i-1
F r". r'. -, .. ,

rfs1n1,z r'tr, = ^Pn t t,t,- 2rHlP'..2., '-P- .z r i.

j.l
i& - l, L, ,,, .,,. J\ - Jf.r

. Counter -propagating pumping.
t-lv- '-'.'

i;an1z pr. = -P-.2 rr.:- Zfr3tP''.2 t. - P-:..t.r;,i

! 4rr

,.r
,it = t. z. $ - .rr.r ,\!. {Dl

Where
Bn(r,7-v1)=p611" gain coeflicient at a frequenc] shilt (r,-r1)
Aqf= Effective area of fiber
l- = Polarization factors, whose value lies between I arrd 2
N= Number of punrp waves
M= Number of signal waves.

iii. Pump depletion due to longer wavelength
Pump depletion, the effect of power transl'er fronr the pump to signal,
is however experienced in real systems. The pump depletion has a
more significant effcct at higher input signal powers, and must be

1( )(.)
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longer transnrission distance can be used between regenerators.
DITRAs may deliver negative noise figure. This can happen because
of the way noise figure is defined when the transmission fiber is used
as the Raman amplifier; a discrete Raman amplifier will have a
positive noise figure, rvhich is greater than 3 dB because of the
thermal excitation of the vibrational modes [.1]. The noise figure (NF)
in dB can be defined as the ratio of the input signal-to-noise ratio
(SNRi) fo the output signal-to-noise ratio (SNRo)

.\frr{,
.\rF - =-r 

t.l,l.)
5JYra"

3- Flexible use of signal wavelengths (since the Raman gain peak is
dependent on the pump wavelength and not the emission cross
seclion of a do-pant).

2- Nlathematical Model for DFRAs
In calculating the DFRA ga:n profile, such noise effects as

spontaneous Raman scattering, Rayleigh backscattering and thermal
faster, etc., can be reasonably skimmed. and then the major
influence is the interactions of the pump-to-pump, signal-to-signal,
and pump-to-signal, as well as the attenuation [5,6]. In the steady
state, the coupled nonlinear equations for simulating Raman gain
spectrum can be described as [5, 6, 7, 8]

4E!LU.=.,: tF,1.
dz -rore\-'. x) - s!6 

sn lz, u6J - $i4*l"rsr, {.2, ut) (2'l)
Ilach terms in eq. (2.1) is defiled as follows:

i. Fiher losses

The fiber attenuation Ai*,|", uo) is usually measured by two

related parameters o and o (dB/km). The relation between these

two parameters can be illustrated as follows. Consider an optical

signal propagating in the z-direction along an optical fiber. The

optical power at a:ry point along the fiber, P(z), can be computed

tiom

P \..21.) = P,r. e:ry(-ffe] (2.2)
where P;,' = P(0) is the input power.

l0u
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1- Introduction
Distribuied fiber Raman amplifier (DFRA), using the transmission

fiber as a Raman gain medium, is a promising technology for the long
haul commlnication systems. This is useful especially-for wavelength
division multiplexing (WDM), where simultaneous amplification of
multi-channel light wave signals needed. The application of distributed
Raman amplification in long-haul, broadhand transmission using
WDNI relies on the abilit.v of the amplifiers to provide a flat gain profile
to enable maximum reach of all signal channels, The gain llatness of the
amplifier over its operational bandwidth can be improved by using a
multiple pumping porver [1]. DFRA is a widely used technology for
supporting high bit rate transmission over long fiber spans due to the
optical signal-to-noise ratio (OSNR) benefit it provides. Usually,
backward propagating laser pumps provide the Raman gain in the
fiber span [2],

Distributed amplification is particularly effective for reducing the
signal deterioration caused by the nonJinear:ty of the transmission
fiber, which is a problem in high speed communication systems such as
40 Gb/s transmission systems [3].

1-l.DFRAs offer several advantages
1- Simplicity because DFRA uses the optical fiber that is transmitting

the data signals as a Raman amplification medium [3].
2- The improvement in noise figure over discrete amplifiers. Thus,

lower signal power can be used, a higher loss can be tolerated, or a
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Optimizing Broadband Distributed Fiber Raman
Amplifier

Sinar A. Al.Maghazachi
Laser Dept. College of Engineering

Nahrain University.

Abstract:
Distributed Fiber Raman Amplifier (DFRA) is a key component

for future long-distance fiber communication systems since it uses the
transmission fiber link as the amplifying (active) medium. However,
DFRAs must be designed with a wide flat-gain profile if they are used
to amplify wavelength division multiplexing (WDM) signals.

DFRAs used for WDM systems using a comprehensive
theoretical model. The model describes the variation of wave's power
along the fiber when the DFRA is operating with multi-signals and
multi-pumps.

The model takes into account pump-to-pump, signal-to-signal,
and pump-to-signal interactions as well as the fitrer loss. The model is
also applicable for co-propagating, counter-propagating, and
bidirectional pumping configurations.

Simulation results are presented to characterize the DFRA
operating with different multi-pumping configuration schemes.

The results can tre used as a guideline to design a DFRA with a
flat-gain profile for WDM systems. The results indicate that fifty WDM
signals having 1.6 nm channel separation can be amplified with a 70 km
single mode fiber (SMF) pumped by five pumps. A gain ripple of 1.4 dB
is achieved over 80 nm band with total pumping power less than 800
mW.

lLlJ, ;rU Lll p;;l Jl.:iUl J::;Jl

drl,- !--ll r:lo Oe r.a

: U4lii.4.ll
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5.Conclusions
The following conclusions are otrtained from the analysis of the present
results.

1. Adding alcohol to gasoline fuel will decrease the CO content in the
exhaust gases, which represent an environmental benefit.

2. Alcohol contains oxygen in its molecular st:ucture, therefore,
when it is mixed with gasoline it will minimize the need for air,
which decreases N: amount in the mixture and in turn decreases
NOx formation.

3, Alcohol has a lower latent heal of vaporization lhan gasoline,
which causes the overall combustion temperature to decrease,
which decreases the possibilities of NOx formation.
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Prodit Flux2000-4 infrared exhaust gas analyzer has been connected to
the engine exhaust system to eyaluate the amount of CO and CO:
exhaust emissions,

Fisure ( I |: 'l'L'st hed use(l in

4.Results and Discussion
The equations obtained on section 2 have been used for both

gasoline (assunred as n-heptane CrHrn) and methanol (C:HrO) with
blending ratios being (07o, 10V0,207o, and 30Vcl for both fuel lean,
stoichiometric, and fuel rich mixtures (0,8 < O < 1.2). The obtained
results have been represented using graphs that describe the relation
between the main combustion parameters with variables such as
blending ratic and A/F ratio, Figure (2) represents the relation between
A,/F ratio and blending ratio for different ntixture strengths, where A/F
is decreased with increasing blending ratio due to the oxygen content in
alcohol which minimizes the need to air. then decreases A/F. The same
is shown on figure (3). While figures (4), (5). (6). (7), and (8) show the
behaviors of cylinder pressure, flame temperature, and flarr.e speed
with mixture strength for dilTerent values of hlending ratio, where both
pressure and temperature are decreased with increasing blending ratio,
and the reverse takes place for the flame speed. Figures (9), and (10)
represent a comparison tretween theoretical results and those
corresponding experimental results for both CO2 and CO emissions,
where a good agreement is obtained. And ligures (ft), (12), and ( L3)
represent a 3-axes graph for CO2, CO, and 02 emissions to declare the
dependence of those emissions on both A/F ratio and blending ratio.
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nr, = MW,tr'',

nt t,,t,,t = (l - a) \r + anc

(22t

(23)

(21t

c) Flame Speed:
Leghalchi and Keck [1] experimentally determined laminar flame
speeds for various fuel-air mixtures over a range of temperatures and
pressures typical to conditions associated with reciprocating internal
combustion engines and gas turbines. This speed is described as:

i.l il

T

(p
I

Ic,.,
Where:

U,..*r - B, + B,(o-o- )t tzs)

i(l = 2.18-0.8(o-l) Q6)
fr2 = {.16 + 0.22((D - t) (27)

Where @ is the equivalence ratio, 3y; B2e and (DNr are shown on table
(1) bellow:

Fuel Bnr B: Ou
Gasoline 27.,58 -78.3.t l.l3
\Iethanol 36.92 - 140.51 l.l1

Table ( l)

Now, the total laminar speed for the mixture may be evaluated as:

U,,..,a =(-a)U t, +aU r,., (28)

The turhulent flame speed related to the laminar flame speed by a:t
empirical equation described by [7] as:
Lt , ={J , ,,,,,,,(l+0.00lttRPM) (29)

7-

100

U , =U ,'ol

3.Experimental Work
Experimental work have been carried out using Didacta T85D test

bed with a single-cylinder, 4-stroke, air-cooled, SI engine with bore and
stroke being 8.2 and 6.8 cm respectively. Tests have been carried out
with pure gasoline fuel, then with mixtures of gasoline (as the hase fuel)
and methanol (as the added fuel) with different blending ratios (10%,
2ll%, and,30 7o methanol). Engine operating conditions have heen fixed
on 2400 rpm rotating speed, with 507o throttling for all measurements.
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C H,+N,,C,1H,O+ A+ N,,8 - !.L [o. +:.ze,v, ]> (.r+,v,,.tt)co, (13)

( ts)

(16)

(r7)

( l8)

( l9)

(20)

And,forp<l:
C l1 +\.C.H O-/l ( l1)

i, -,4[u,,, ]j (.', ' ,)1," +0 ,r)tr(^i^,,8) N k.o

+ ](r * r", r)a.o +:.^Of o r r,, llr.
The actual air to fuel ratio can now be evaluated with the aid of
equation (14) as:

l,-,,-l;]t,,,+r76 :l=

a.ts\e+ n ,a -\r')zo

And the CO: and C0 concentrations are:

%CO, =

At:\,,,, =

*100

r, 100

12(.r+ N,rl)+ (r + N,,-1,1)+ 16N,,

\For p > l: o/cCO. =

For B < l:
,i +rr +rl +r'r

rl

l+r.+ri+15
/'.

%CO = 'r 100
\+r.+r\+r.

approximations U3]:

t!=-a.*p[- ! lc,u l'to.ldr '[ R,r /' '
For Gasoline:,,( = -4.6* l0,, exp(-1!!e8)[c_r _1,,'[o. I,'

For Methanol:,r. = -l.5rl0,r exr(-T)0,""o1"''[o,]"'

Where u and w, are in gmoVcm3.s. Then, in terms of, mass:

nl =MWu'

99

(2r)

r-L{r+r rt)s.or tt -n[a-_-te rl a)]o. tt.tod e+u r-L],v.' '1, ', l' 1l-L

b) Fuel Mass Burning Rate:
The following single-step expression is suggested for engineering
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= 12.\'+ .1, alrd }l , = l}+.v) N,, =

A+N B

) l2r+ r'

.jrz.H.'r*to
dC/

{

I

)1j (e)

( l0)

(a)

(b)

(c)

(d)

r,=N,,+2

l-a a
Substitute for y and yl in terms of x and x
becomes:

., ( a ) 7.r+l
"" = 

[l-a,,J 7rr+e

respcctively, equation (9)

Now, from equation (3):
C-balance: r+ N.,{l = t +rr
H-balance: y + N, yl = 2rt ) r., = 0.5(f + N, f,t)

0-balance: lu" +2p(r+,)+,"r.(rr+r-+)= 2rt+ r. + r\+2r1
Nz-balance: r, = 3.7681(x + ])+ ,v" (rr + i - i)
Now, there is 5-unknowns with 4-equations, so, in order to evaluate
these unknowns, will take the effect of (P) into account as follows:
If p > l, then C0 does not exist in the exhaust products (i.e. 12 - 0),
then:

,.=l)5(..r',1)

Where: A = -r+I and f =.,t1 +I44
If P < I, then CO exists and Oz does not exist in the products (i.e. ra = 

g;,

then:

(11)

.,=( ri+ i.r.,v.a)]

.- =, rnr,[ r. t, Ll
l

,\ A+N B

1

2

r.. = 3.76

: A= x+re

,.=(r-p\z(e+N,,n)
r. = 0.5(.r'+ N,,.vl)

(12)

I o* r ,-!-.f't " 2l
Whe I arrA r=-.t+I22
Now, according to the above equaJions, equation (3) could be re-written
as:
For p > l:
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the performance of IC engines has been studied widely. Some of these
studies lbcused on the effect of alcohol addition on the emission
characterstics of the IC engines [{-8], and some are focused on the
conrbustion behavior and flame characteristics tl0, fll. But, most of
these studies are concentrated on experimental work without a

theoritical description of the mixing and reaction equations, therefor,
this work has been tken place to demonstrate a theoretical description
for adding alcohol to gasoline fuel. Where the type of alcohol used in
analysis was methanol (C:HrO).

2.Mathematical Formulation
a) Chemical Reaction Equation in Terms of Blending Ratio (c):
For Gasoline (C,H") (with: x-8, y-18-2(x+1)). Reaction equation will
be [14]:

Cq +[..dqn376v.]-+s,CO+s.COrs,,H.Grs,(l+s.M (l)
For Alcohol (C,rH,rO): with x1=2, yl=6=2(xl+l). Reaction equation
will be:

q,H, 4lrl4 -JO +376!]2CQ +a"CGt4H.()+qQ+qN. (2;:)

Adding equations ( I ) and {2), will get, for I mole of gasoline:
( H. t N,c,tH, - * [(.-.)+,v,(..t*- -i)lo, *.] 7rlv,l

(3)
--> r,CA + r.CO+ r.H ,O + t.,O. + r,N.

Where, for single fuel [3]; t = , =o
?;l
tl/

,1

And, for dual fuel ll71: I _ 
O 

_
(ot^),,,,,,,

A

(4)

(s)

(6)

(7)

= l. (t2,r +,r')

*T^9[,,:
a

Nowi 1,,,

It"

I 2-r + v

1.1

" l2rl t vl+ 16
' =N (l2rl+.vl+16)

( a\
I

\r-a )

w
d=L) t\

lrr + &'

\\'here tr is the blending ratio, ['or 1 mole of gasoline, Nq=1. then:

9'7

(8)

U )

I
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.hlill 4+*i ;U e- crrt ! fuljL-yl .bi; Oi l-4s .orj#l ,j* L-.,1i. r!,.sll dJlJsll
iiij Oi drj-Ei C.,rEjlt! JlJi.rYl eil3j cF3i t u!r" 3 .96111 6-115 \y u! crstj3Jl 'ii+
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,!J*iS i.+iii Arii" di.,
Nomenclature

A/F
FIA
G
d
H
h

Alcohol
Air/Fuel ratio
Fuel/Air ratio
Gasoline
Diameter (m)
Heat of reaction per unit mass (kJ/kg)
Enthalpy (kJ/kg)
Latent heat of vaporization per unit
mass of fuel (kJ/kg)

Enthalpy of formation of fuel (kJ/kg)

Molecular weight (kg^mol)

Mass burning rate (kgls)

Numbcr of carbon atoms in fuel

Number of hydrogcn atoms in fuel

Blcndinc Ratio (umounl of the added( 
alcohol io the torll mixture)

O Equivalence Ratio
.. Environment
Subscriols

\

v

hrs

\

a

b
c

F

mit

Alcohol
Bumed
Combustion
Fuel
Gasoline
Maximum value
Products
reactants
Reference point
Sensible
Total value
Initial

h

\t

p Pressure (bar) Pr
q Heat of vaporization per unit mass (kJ/kg) R
R Specific gas constant (kJ/kg.K) ref

I Universal gas constant (kj/kmol.K) 
;::,T Tempcrature (K) 0t Time (s)

1-Introduction

Over the past 100 years, the internal combustion engines have
continued to evolve and adopt, developing new concepts and
approaches to meet the cver-changing power requirements, fuel
economy, and exhaust emissions. One of the current new approaches is
the use of alternative fuels, which has been developed due to the rapid
increase in rvorld wide demand for energy, and the progressive
depletion and increasing cost of fossil fuels, in addition to the increasing
importance of air pollution and its dependence on automotive
emissions. Alcohols are one of these alternative fuels; in fact, they do
seem to be amo:rg the most promising alternative fuels to replace
conventional fuels for automobiles [1]. Alcohols have been used and
promoted as an engine fuel since the early years of the automobiles [2].
Therefirre, adding akohol to gas<lline and diesel fuels a:rd its effecJ on
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Theoritical and Experimental Investigation on the
Combustion and Emission Characteristics

of Mixing Alcohol with Gasoline
Fuel in Si Engine

Asst. ProL Dr. Fouad A. Saleh
Al-Mustansiriya University

Nlech. ling. Dept.

Assl, Lect. Ahmad NI. Faik
Al-Mustansiriva Universitv

Mech. l)ng. Dcpt.

Abstract:
Alcohol is a very attractive alternative for fuel. It is a

supplemental source to fossil-derived fuels, and has the potential to
reduce emissions liom motor vehicles. In the present work, the effect of
blending alcohol with gasoline fuel on the performance and exhaust
emission from SI engine has been investigated. Flame conditions
(temperature and speed) have been modeled in additioa to cylinder
pressure and nitric oxides formation. Isooctane fuel and methyl alcohol
have been used with blending rat:os of 109c,20'Vo, and 307o by mass.
The obtained results show that flame speed is increased and flame
temperature is decreased with increasing blending ratio, since the heat
content of alcohol is less than that of gasoline. And cylinder pressure is
decreased rvith increasing blending ratio due to the decrement ia flame
temperature. And for the exhaust gases, it is shorvn that increasing
blending ratio will decrease CO emissions, which represents an
environmental benefit.

g Jr*(Jl JaL; .!.E 4tir ;t-r-l'l ual.A LL.E,:iJr". LlJr
;-,1-,_ll+ rE;"/l &6r= sl .r_*tt

Cl- OlJb rl3i .1. p.i .3r1,! oiJl J*i. rr.ll t.i

: Oalii.4.ll
dis.t. O. erlrll c,tjt+l u.biii +E l rti .rycll i+r :Ji+ JJ.sll d:^,

dlJisyl erjlJi ,* ,r-r+tt Cn &rsll Cl -,+u i-,t+r r: ,l,,r.Jl l.t s.i .dil.!l dli.rYl
l'{i-,lJr c.o: 1r,.4JJl rs-r-l 6JlJ.ll i.:. Jr) ','( lll .il-rE .;JtJ.illi di-:'yl 8'rr. e'l
OEsJiJ.rr)l t!r3i*l d .ip.. r-.,lull +.tsi cpJSj Jr.J fulilr..ll rBlr ld..hll sll ijliy!
;J.e.i,.-ll 6+uilt e,'4.8i :i3.(7or.r oh\, .' \.) 4ll3s.Lli ':'"1r',,/ill dJr'sJlJ

s;:ir.dt ,-pri:':1 ry;..LliJt 4+.! tJ.,,^! oalU3i;JlJCt i1,p3 .rl.r;i ','.trl ic-* Oi
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Conclusions:
Establishment a schedule tinre and air quality index to measure

air pollution levels to reduce air emissions by: modification the
operation process, and environment system during five years[9, l0].
Good program for maintenance the control system of environment.
Periodically flow up the testing the workers and monitory the
environment lactor[ll]. To collect environmental data periodically
which combined with monitoring of health and other effects (bank
data). Adequate storage for chemical materials and disposal waste.
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and age groups (30-39) years old and (40-49) years old were more
affected by allergic skin than other because they were operators.

Table (4) and figure (3) showed the causal relationship betu'een
age groups factor and the efl'ect of workers'trlood hemoglobin. It was
shown that age groups (40-49) years old were affected more than others
trecause they were operators.

Table (5) and figure (.1) showed the causal relationship between
period of service factor and the effect of workers' lung function. It was
shown that age groups (20-29) years old were affected more than others
because their period of service rvas more than the others.

Table (6) and figure (5) showed the causal relationship between
period of service factor and allergic of eyes and skin. It was shown that
age groups (5-9) years old and (10-19) years old are affected more in
allergic of eyes than othcrs and the groups (5-9) years old and (10-19)
years old were affected more in allergic of skin than others because they
were newly appointed and tbeir bodies are suscepti]rle to these effects.

Table (7) and figure (6) showed the causal relationship between
period of service factor and the effect of workers' blood hemoglobin
with gaseous pollutions. It was shown that workers' blood hemoglobin
for the period of service (5-9) years were affected more as being
operators.

Table (8) and figure (7) represented the causal relationsNp
between occupation factor, and the elTect of workers' blood
hemoglotrin. It was shorvn that the inspectors were affected more than
others because their work included most pollution sources at the
station.

Table (9) and figure (8) represented the causal relationship
between occupation factor and the effects resulted from gaseous
pollutions on the basis that the appearance of any effect on any worker
was considered a measure for effect, It was shown that the operators'
effect was more than others.

Table (10) and figure (9) represented the causal relationship
between period of service and the effects resulted from gaseous
pollutions on the basis that the appearance of any effect on any worker
was considered a measure for effect. It was shown that the groups (10-
19) years were more than other categories for the operators fell rvithin
these groups.

The above discussion showed that there were small effects of air
pollution on Dora workers' health .

93



Y.r. ;r(,rlrLiJl :l:lall ;ilarlr.ll lo4jul e,JA )t- -

&lHr-a I'-".
Ec**

Figure ( 9 ) : Cluster Bar - Chart along Periods of work Groups and
different Score respondents in At least one defected

Discussion:
According to the exanrination results of 60 workers on table (l),

the evaluation of health situation of workers and auditing the safety
records and statistical analysis by chi-square and p-value with
significant level P<0.05 to assess the causal correlations along age
groups, occupatio: and period of service of the workers in different
scores represent the effect of air pollution on lung function defected,
allergic eyes defected, allergic skin defected and blood hemoglobin
(H.b) defected which were taken as a sensor to check the effect of air
pollution in the l)ora workers as shown in the following:

Table (2) and figure (l) showed the causal relationship between
the factor of age groups and different score respondents of lung
function defected by the air pollutions resulted from incomplete
combustion oltcomes of fuel oil used to operate the internal
environment of Al-Dora electricity power station. lt was shown that the
age groups (40-49) years old were more affected than others groups
because they work as operators who had direct contact with air
pollution sources.

Table (3) and figure (2) showed the causal relationship between
the factor of age groups and different score respondents of allergies
defected (allergic eyes and allergic skin). It was shown that the age
groups (30-39) years old were affect more than others by allergic eyes
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Figure(8):ClusterBar-Chart for place ofwork Groups and
respondents of at Least one def'ected

Table ( l0 ) : Causal Correlation along Periods of work Groups and
different Score respondents in At least one defected

Factor Groups
Freq.'s

'%
At leist one

defsted Total C.S.
P-yalu:

H€alth]' Disease

Count
7c of Total

5 - 9yrs
(lount

% of Total
Period

of
Service

l0 - 19 yrri Counl
-'7. of Tolal

20 -29 yrs Clount
9. of Total

30 > yrs
C-'ount

7o of Total
'Ibtal C()unt

% of Total

2 0 2

I2=3.'137
P = 0.488

NS

CC =0.213
P = 0.{88

NS

3.-10 -./. 0.0 _ct .1.-10 7.
ll l{

18.3% 2i3a/( 11.7 S(

E 8 16

l33a/. r.1.3% 26.7 q
6 7 t-l

10.0% 11.77c 21.71o

-l 1 {
5.0c/c 1.7 % 6.7 0,/c

-10 60
s0.0% 5(1.0s. 100.0%

9l

25

30

< 5 yrs
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Figure ( 7 ) : Cluster Bar - Chart for place of work Groups and
respondents of Hemoglobin - Hb defected

Table ( 9 ) : Causal Correlation along Place of work and respondents of
at least one defected

(S) : Sig. at P<0.10

Factor Croups
Freq.'s

Vo

At least one
defected 'lotat C.S.

P-value
H€althy Disease

Operirtors
Courrt

o/. of'l'olol

0(cupatiolr Maintcnance
Count

% of'l'otal
Count

Inspectors .-,i of l olrl
'I'otal Count

it of fotal

l1 7 2l t2=5.9f,7
P = 0.051

(s)

crc= 0.300
P = 0.05r

(s)

21.3c/. I1.7% 35.Osc

ll 10 2t
l8.3qr 16.7 cic

-15.0 -'ir

lf I8
E.3cl 21.7./t -10.0 9.1

-10

50.0ri
-10 60

50.0.. 100.0 t,
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Figure ( 6 ) : Cluster Bar - Chart along Period of work Groups and
different Score respondents of Hemoglobin - Hb defected

Table ( 8 ) : Causal Correlation along Place of work and respondents of
Hemoglobin - IIb defected

l'aclor Groups
Freq.'s

7o

Hemoglobin - Hb
Total C.S.

P-value

f=s.szt
P = 0.070

(s)

CC= 0.286
P = 0-070

(s)

Heallhy Diseas€

Count
Operators 9c <tf

Total
(lount

Occupation NIaint€nance lc of
Iotal

Corrrrt
lnspectors io ot

Total
Count
7o of
Total

l9 2l

3t.7 % -1.-1ri -15.0q.

2r, 0 2l

-15.0% 0.0% .15.0%

ll l lll

B3eh 6.7lc J0.07r

5l 6 60

100.0 9r90.0 10.0%

(S) : Sig. at P<0.10
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Figure ( 5 ) : Cluster Bar - Chart along periods of work Groups and
different Score respondents of Allergies defected

Table ( 7 ) : Causal Correlation along Period ofwork Groups and
different Score res ndents of Hem Iobin - tlb defected

llemoglobin - Hb

Disease
Total

P-value
C.S.

Factor Freq.'s
Groups Ic

2

3.3%

2t .t

3.35(

2

25

35.ll9c 6.1% 11.7 Ec

I l6l-i

25.lltIc I .',j % 26.7 9c

I t3l2

20.0ch 1.7 9c 21.7 Vc

{ ;l

6.7 qa 6.'7 q.

5.t 6

5 - 9yrs

l0 -19 yrs

20 -29 yrs

Total

-10 > vrs

Count

Courrl

Count

Count

Courrt

Courrt

Period
of

S€rvice

Vc of
Total

ic of
Total

Ia of
Total

9c of
Total

Vc of
Total

%of
Total

90.0% to.oq( 100.0 _ct

x2=1.991
? = 0.737

NS

CC= 0.179
P = 0.737

NS

NS : Sig. at P>0.05

8ti

Healthy

60

< 5 yrs
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Table ( 6 ) : Causal Correlation along Periods ofwork Groups and
difterent Score respondents of Allergies defected

NS : Sig, at P>0.05

Factor Groups
Freq.'s

%
Heallhy Disease 'l (,tal

('ount

.i of li)t'rl
('ount

5 - 9 yrs
7. of'Iotal

Allergic lo -19 l rs(\'e5

('ount

9r of Total

( ouna
20 -29 yrs

? of Total

( ount
-10 >lrs

( oun:
Total

q. 0f Total

i(r=3.453
P = 0.,185

NS

CC= 0.233
P = 0.:185

NS

1\./. 33q.

3

36.1L s.0% 41.7 qo

l3 -1 l6

21.7 dn 5.0 cc 26.7 q

l.l

21.7 qt 2t .7 q.

.l-1 I

s.0% 1.7 c.

7

6.1ck,

5-1 60

It8.-3 rZ tt.1q. 100.0n

( ount

?i of Total

('ount
l

9o of Total
5 - 9rrs

Allergic
skin

(buna
l0 - 19 \'rs

9i ol 'l'otal

('ount
2l) -29 vrs

7. of'l'otal
( ount

-10 > rrs
ai of Totnl

( ouit'Iotal
7r of Total

2

.t1=t.2og

P = 0,877
NS

CC= 0.141
P = 0.877

NS

33q.,

2t

-1.-t %

J 25

-15.0.,1 6.1%, 11.7 .'i.

'12 .l l6

20.0q. 6.7.t 26.1q.

ll 2. 1.1

I lJ..l a/c 1.3 9c 2t.7 c/.

I l
s.0c: 1.7 .t/c 6.7.i

{9 60

81.7 qt 18.3% t00.0ti

87

c.s.
P-vahe

< 5 yrs

7. ofTotal

7

l-3

< 5 yrs
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Table ( 5 ) : Causal Correlation along Period ofwork Groups and
different Score respondents Lung function defected

l'acaor GrQups
Freq.'s

qa

Luog furction

Ileatthy

a
'l'otal 

,

c.s.
, P-1,alue

3.-l e.

5 - 91'rs
Count 2t

Period
of

Serricc

7e of 'l'otal 35.07.

l0 -19 \'rs
IJ

23.3st
Count 1

20 -29 \'rs q. ofTotal ll.7 ck

30 > )'rs
Count J

./. of fotnl 6.7 q.

Count 18
Total

% of Total 80.0it

0 2
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Figure ( 4 ) : Cluster Bar - Chart along Periods of work Groups and
different Score respondents of Lung function defected
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Figure ( 2 ) : Cluster Bar - Chart along Age Groups and different
Score respondents of Allergies defected

Tablc ( 4 ) : Causal Correlation along Age Groups and different Score
rcs ondents of Hemo obin - Hb delected

NS : Sig. at P>0.05

Figure ( 3 ) : Cluster Bar - Chart along Age Groups and different
Score respondents of of Hemoglobin - Hb defected
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Figure ( I ) : Cluster Bar - Chart along Periods of work Groups and
different Score respondents of Lung I'unction defected

Table ( 3 ) : Causal Correlation along Ag€ Groups and different Score
res ndcnts of All es delected
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No,
Age

years
Occupation

Period
of

service

Jeras

Lung
function

Allergic
e!es

Allergic
skin

hemoglobin
test(gb)

s/dl

1) ,t9 lnrpeclors t 0 r) 0

-r3 12 0 1 0 I

]J .10 li (l 0 0 0

l5 Lq 0 0 0 0

36 ll 7 I 0 0 (,

37 l5 0 0 0 I
.18 -1-l It (| I 0 0

-19 -t9 7 0 r) 0 I
1$ 12 I 6 0 t 0 ol
JI .16 6 0 0 I 0
12 -10 6 0 0 0 0
{-l 7 I 0 0

0 I 0
0 0 0
0 I l)

0 0 I

0 0

0 0 0

+r )9 8 0
,15 -10 7 0
16 {.1 0

11 J5
7

0
.llt 0

{9 :e j

0-no effect
l-eIf'ec1

Table ( 2 ) : Causal Correlation along ,\ge Groups and different
Score res ndcnts of Lun function defcctcd
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Healthr Dlsease

Ch Tot.rl
c.s.

P-value
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tt 0f Total
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Count

'; r'l I rn:ll
Count

% of Total
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6.7 q,
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6
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26
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20 -29 lrs
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Ito.0.:i
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Counl
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P = 0.0.19

s

cc = 0.179
P = 0.ll.l9

S
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3,3Co t33qc

6.1..t
6l)

3.3ri. 16.19t

S : Sig. at P<0.05
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Table (l) re resented the data collected from the examine 60 workers:

No.
Age

years Occupation

Period
0f

service
yeras

Lung
fxnction

Allergic
eyes

Allergic
skin

hemoglobin
test(Hb)

cldt

I J2 Oprrators 2t ! 0 0 I
2 -t2 12 I I {) I
3 -19 2 0 i) 0 0
l 37 6

0-12 6 0 0 0

It .1.1 {) I t (I

1 l7 21 I 0 o 0

tt .15 ,l 0 0 0 0
9 l9 0 l) 0 0

t0 0 t) 0 0-17 ltt
I -rti l0 0 0 0 0
) 56 -l"l 0 r) 0 t)

.1 -1ti 20 0 t) 0 0

-t6 l+ 0 I 0 04
0 0 0 0-10

l: ll 0 0 t)

7 -tl 0 0 0 0

19 {u 9 0 0 (, 0
J5 0 0 0 t)

l0 0 I 05li nrninlcnance 0

ll .19 l5 0 () I 0

t2 -15 ,7 0 0 I 0

1.1 {9 ,2 0 0 I 0

-]l 0 0 0 0

t5 l-1 0 0 t) (lllt
l6 .16 l0 0 0 0 0

l7 2t 9 0 0 0 t)

l8 .10 .l {) l) 0 0

l9 t7 l9 I lt 0 0

2lt I t) 0 0.lt 21
2t I 0 0 02t .ll

.lJ I t) I 1t

-15 :0 0 0 0 0
]J .10 l-i 0 0 0 0

-13 I8 I 0 I 0
26 JO 20 0 {l I 0
27 -ltl 0 0 0 0
2tt 7<) 15 t) I 0 0

29 -15 i0 0 0 I 0

-10 lrl 8 0 t) 0 0

-11 -16 7 0 0 t) 0

8l

1

0l0lll0

l2
0

'r)

l,l | -r.r

Results:
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Assessment the past occupational accidents, ills and monitoring
of air pollution limitation of exposure to pinpoint the hazards and ills
the workers were exposed to specially in high air pollution areas.

Apparatus:
- Spirometer:is used to measure various quantities of pulmonary'
function the airflow in and out of the length and connecting to a
computer to recorded it consist co counter weight pen rotating chart
weight less, drum noise clamp ,pulley ,computer .

- X-ray unit : is used to produced x-ray images for the chest and the
main components of x-ray unit are .

- Cathode ,anode ,High voltage source and tube current.
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when absorbed by lungs and interacted with blood protein, especially
hemoglobin and converted to hemoglobin carboxyl which if exceeds
l$Vo. it will cause pains in the head, fatigue, non-concentrating and
hard breathing among the workers which affect their health and
productive e{ficiency[5], Nitrogen oxide NO- resulted from incomplete
combustion of black oil (fuel) which
contains percentages of nitrogen or from high temperature of boiler
which forms a group of nitrogen oxides like (NO, NOz, NzOrX6l.
Sculpture oxide SO* resulted from the combustion of sculpture that
exists in black oil used as fuel to operate the station forming Sculpture
dioxide[7, 8]. All these kind of pollution effected on the health of
workers

Methods and Apparatuses:
Nlethods:

The methods used by the teams to measure and assess the air
pollution exposure to the workers in Dora power station, According to
Iraqi national am bint air quality standard for eight hours daily as

Ibllowing gas type limit
No No<250(mg /m
No x Nox<300mg/m
So2 so2<l000mg/m
So3 so3<50mg/m
Control Program:

Evaluation of the environment air pollution control program
(air quality and practical standard) which to control and prevent
harmful effects and protect th€ workers' health from record data and
investigation with the safety and environment section.
Clinical test:

Examine 60 workers at national center for occupational health
and safety, chest x-ray, clinical text and lung function by spirometer is
used to measure airflow and records it on graph of volume versus time.
Health situation of workers:

A list of questions were asked of the workers about some
abnormal health situations that were felt hy them due to air pollution.
No.1
Auditine safetv records:

ti0
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Introduction:
Air pollution is mean pollution of the ambient air by products of

combustion and industrial wastes rather than the contamination of the
atmospheres in factories and other places of rvorks. Air pollution may
cause a wide variety of substances and processes under normal and
abnormal circumstances pollution. i-rom natural phenomena, the
traditional problem is pollution by the products of combusJion
complete and incomplete of fuel oilul.

The internal environment of elertrical thermal power stations is
polluted by the combustion of large quantities of fuel nsed in
operation,duringS6s days of continues operation especially at non-
commitmen: with the environment conditions and requirements and
the safety defined for the cycle of operating and executlng the
supportive works. Of these invasions is the increase in the percentage of
air pollution more than the permitted limils and with quantities and
periods affect negatively on the workers' health and the production
process as a result of the presence of any type of impurities resulted
from the unordinary operation of the station or the aging of its systems
and its non-convoying the international developments and
improvements for these stations[2].

These impurities (pollutants) are particles, gases and vapors
represented by:
Particulate nratters with grey. black or brown color according to
combustion dcgree and the efficiency of the burner loaded with hydro-
carbonic compounds which are sometimes called ashes or black ca::bon
transferred to the human through the r€spirator] system[3]. Volatile
organic compounds including the vapors resulted from the breaking of
black oil (fuel) particles during its comtrustion which soon ascend to
high sky layers reacting with other pollutants forming what is known as
toxic compounds[4]. Carbon-Monoxide resulted from the incomplete
combustion of black oil (fuel) during burning which alTects the nervous
behavior and the complication of heart and blood vessels problems

l9
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The effect of lncomplete Combustion Outcomes of Fuel Oil
on the Internal Environment of Al-Dora Electricity Power

Station

Dr. Kassim Mahdi Wadi/Physical l,ectural
Electrical Power Engine€ring Techniques

Department
Al-Ma'moun University College

Abstract:
The aim of this study is to assess and evaluate the impact of air

pollution of incomplete combustion outcomes on the workers' health in
the Dora power station. The study included the following:-
Revier+ing the occupational saf'etl records in the station and
determining the abnormal states due to the effect of gases resulted from
incomplete combustion of fuel oil used to operate the station. Assessing
the program of environmental measures and coltrol of pollutants on
which thc station relied. Surveying the abnormal cases among workcrs
through distributing a questionnaire and answering the questions posed
in it bv them. And examining 60 workers at national center for
occupational health and safety l"ung function hemoglobin test allegoric
skin and allergic eyes.

Discussing the above results and analyzing them statistically, it
was shown that there was a marked effect on the workem'health and
the preventive and cautions procedures were taken by making the
required periodic tests and measures and laying a program to decrease
the gases (NO,, So-, C0.). (nitrogen oxides seilver dioxides carbon
mono oxides

We recommend the establishment of a control program to
reduce the air pollution by NO,, So". CO,. according to Iraqi national
ambint air quality standards.
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(a)

(b) (c)

Figure (7 ) shows document image classification,
(a)original document image,(b) text region,(c) picture region

5- Conclusions :
There are several conclusion raised in the practical side of the

research. These comme:rts are discussed below:
1 Using probabilistic neural network gives the system more power

because it needs short time and relatively little training set.
2. This algorithm classify the documents even if we scanned the

document upside down.

References:
l. Umbaugh, Scott E. "Computer Vision and Image

Processing: a Practical Approach Using CVIP Tools"
Prentice. Hall. Inc. 1998.

2, Starck, J. L. & Murtagh, F. & Bijaoui, A. "Image Processing
and Data Analysis " The Multiscale Approach Cambridge
University Press, 1998.
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algorithms have classitied the document regions correctly, as is
shown in the classified image layout in figure (6).

The sunrmary shows that there are (l l) text lines in the document.

(a)

(b ) (c)
Figure (6 ) shows document image classification

(a)orieinal document imase.(b) text region.( c)Dicture region

4.3 Experimert 3 (imagel0003.bmp ):

The document under consideration contains text region, and one
picture region. In spite of this, the algorithms have classilied the
document regions correctly, as shown in the classiflred image layout in
figure (7). The summary shows that there are (17) text lines in the
document .

il
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4-Results
4.1 Experiment 1 (imagel0006.bmp):

The document under consideration conlains one text region, and
four picture regions. Ia spite of this, the algorithms have classified
th€ document image regions correctly, as shown in the classified
image layout in figure (5), The summary shows that there are (12)

text lines in :he document,

fr
(a)

rt
rr

(b) ("-)

Figure (5 ): shows document image classification
(a) original documelt image, (b) picture region,(c)text region

4.2 Experiment 2 [upside down]( imagel0004rotate.bmp):
This document has been scanned upside down (rotate 180').lt

contains one text region. and trvo picture regions. In spite of this, the

i+

t

r-l

I



STAIT
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Compute the features
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Fieure (4): Classification Flowchart
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Step(9) Compute the features for each labeled block
Step(10) Input the features' of new block which results from step (9) to

the neural network.
Step(1l) Find the estimated PDF for each hidden node in pattern layer.
Step(12) Find the sum of each node in zummation layer (sum of

estimated PDF for each class).
Step(l3)Find the probability of each class by dividing the sum of

estimated PDF for each class over the sum of all estimated PDF.
Step(l4)Assign the unknown document block to a class that i.s fried

from PNN (with largest probability),
Step(ls) If there is more blocks? Go to (Step9).
Step(16) End.

72
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3, 3 Classification Phase
The first step in the classffication phase is extracting the features

of the gray document . These features are fed to the PNN to perform
classification.

The Classification Phase Via Probabilistic N.N. (PNN)
Classifier

As mentioned before, the probabilistic N.N (PNN) is of the type
Supervised, Feed forward. used for classification. It consists of four
layers:
l- Input Layer: Consists of (4) nodes (length of each input vector)
2-Pattern Layer: Consists of (48) hidden nodes (number of training

vectors).There is one pattern node for each training example. Each
pattern node fornr a product of the weight vector and the given
example for classification, each neuron in the pattern layer computes a
distance measure between the unknown input and the training case

represented by neuron. where the weights entering a node are from a
particular example.

3- Summation [,ayer: Consists of 4 hidden nodes (number of classes). Each
summation node receives the output from pattern nodes associated with
a given class, i.e. there is one neuron for each class, these neurons sum
the values of the pattern layer neurons corresponding to that class in
order to obtain and estimate probability density function of that class,

4 - Output Layer: Consists of I nodes (classes largest).
To make classification of unknown document image, the following steps

will represent the proposed classification algorithm.

proposed classilication algorithm:- The
Step(l) Read an input image.
Step(2) Build the probabilistic Neural Network.
Step(3) Read the training data to train the neural network,
Step(4) Normalize all the heights of bounding boxes (where height is

the fourth feature that can be extracted from the gray
document in the training file).

Step(S) preprocessing
Step(6) Erode the binary document (using l*100 structural element)

into eroded hlocks.
Step(7) Convert the eroded blocks into negative eroded blocks.
Step(8) Label the negative document.

7t
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Figure (3): Picture Regions

'fable 2 : Traini Data lor Pictures of Fi -1

No. of
picture

Asp€ct ratio !lxtent Hccentricity Height of each
blmk

13. 0.71782 0.9658 0.6962-l '125

I'1. 0.7aJJ"l 0.928.19 0.65799 679
15. 0.67553 0.9{{.16 0.739-11 6-15

t6. o.711t4 907
l'l 0.66952 0.96829 0.71-r89 7l),1

0.66195 0.928-12 0.75075 7.18

19. 0.656-19 0.96512 0.7 577 87.1

20. 0.61667 0.91671 0.741 l5 ttt2
21. 0.6.1-t-13 0.96{7u 0.77.153 62'l
22. 0.75098 ll.ll(r$77 0.66tt26 "166

23. 0.66.195 0.978J 0.7J689 6{5
24. 0-67113 0.9.1255 0,7jtt-t I 6l I

7(l

n

rr

{'

ffi
N

r-

\\
r!
..1ia

0.66691 I 0.e{29

v

rrl
I

/
l
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The Training Data and their Features:

No, of
text

Aspect ratio Extent

1 0.0.1{175 0.156-19 0.99956

2. 0.0-10701i 0.16621i 0,99965 62

3. 0.0.1{192 0.15508 0.9e959 69

{. 0.1t9J656 0.12-t07 0.99567 62

0.0-l-1218 0.1550.1 0.99957 61

6. 0.0.117.1 0.162-13 0-9996,1 6{
7 0.0-1{209 0. t51-11 0.99962 69

8. 0.0-1111 I 0_ | 5Jt I 0.99963 6-1

9. 0.0-]]7-l 0.1595E 0.99959 6tt

10. 0.07317 t 0.11062 0.9911 63

11. 0.0-1.1:67 0.1599-1 0.99')59 61

12. 0.0.1-1761 0.t5{{8 0.999S7 6{l

Table 1 : Training Data of Text

-I'he lirst instrarrnent (rf ttre present st!!d:/ is a checklisr \/hich is
one t),/fre ()a crtrserv.rtion techrriques that has t een devclc,fred ro
l-tlcilitat.j th.i proct:ss (rf objective recording.- Gerrcrally spcakinr4,
research studica trave pointed out that ctrc-cklists are specially
.rscful in ewr.irralirrg lhose perforrnartce skills ca.rr tte diwided i'lto
a scrics of clearly detined, specil'ic acti(rrls:rnd thcy are basically
a rrrcttrod of rer:orditrg. lvherher a clra.acterisaic is prescnl or
zrhr:rent ((ire.inlarrd. :976: 445: Thctrrrdike aJrd Haler|, ,977. 468,
and Sh!-ll. 19a919'7>- rience a checklisr has t een prepared by the
relrearcher to record the source {:rr rnany otfrcr researchr:rs who
use tl. e systcryratic ot sc.vatiorl on lsnguage teachinS- Ilc'wewcr,
this !r),/st.:rrr contains categories for te:rcher talk, studerrts talk,
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The J'lowchart of Trainine Phase Alqorithm :-

No

Figure (2) : Training Phase Flowchart

Start

Rcad gmy documcnl image

Preprocess d*ument j mage

Erode the birury to blocks

Conven lhe eicded blocks
to negalive

t llbel the negarive blcrcks

Compute featurcs for cach
Iab€led block

Save these fearures in the tmining
file

Yes More
docxrnent irnage

End
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The Features database that is used in generating the traini:rg
information consists of document images concerned within the
apptication. System documents are grayscale documents with any size.
When the document image is chosen for training file, it needs two
work phases : ( Preprocessing and Region identification )

The document image is now in its binary (black and white) form.
The aim in this part is to decompose the document image into
homogeneous regions. Homogenous il the sense that the regions have
a attributes which satisfy a predefine criteria. The regions are text,
picture, line drardng and map.

A statistics are calculated for a set of documents to obtain those
features for each object.

The erode (erosion process) is performed on the binary
document image using (1 '* 100 ) structural element connection. Two
main objectives are realized in this process:

l.ReducJion of the total connected components, the process has to
deal with and hence speeding the process.

2.The picture and map regions becomes dense and hence can be
easily identified later.

o ProDosed Alsorithm For Trainins Phase
Step(l) Read an input document, which is named
Step(2) Convert the gray document into binary document
Step(3) Erode the binary document into eroded blocks
Step(4) Convert the eroded blocks into negative
Step(S) Label the negative eroded blocks
Step(6) Compute features for each negative labeled block
Step(7) Save the features in a training file
Step(8) If there are more documents image, go to step (l)
Step(9) Close database file
Step(10) Return

6l
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Erode process performs erosion on binary image . It automatically
takes advantage of the decomposition of a structuring element
object [4,7] .

2.3 The Block Labeling :

This module labels eroded hlocks using the component labeling
procedure. After being labeled . a block can be distinguished from
another one bascd on its label , and each labeled block is called
object.

2..1 The Block Features Calculation:
This step, features of each labeled block (object) in a document

image are calculated based on the bounding box. In this work, four
features of each ob.iect are selected based on some observations with
respect to size, total number of black pixels, total number of white -
black or black - white ofa block.

3. Documents Classification Using Probabilistic Neural Network
The proposed documert image classification algorithm can be

performed by applying probabilistic neural network. This method
needs three phases: the data base phase .the training phase, and the
classification Phase.

3.1 Database phase
The database thal is collected for gray docunrent classification

which consists of many gray dtrcunrents images, represenls four classes
(tex! picJure, line drawing, map). These documents images represent a
different kinds of documents. These documents are converted by
scanner device to computer images.

3.2 Training Phase

The training phasc deals with the problem of how to create
reference of a document. The identification system needed is to use
knowledge about the given class of documenL In most existing
identffication systems, this knowledge is used to perform good
locating of a document to a given class. For every Identification
system, there musl be a reference of documents concerned within this
system, it ditTers fronr one application to another. So, this reference will
consist of information about the document images, this information
will be the class label for the document image.
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2 . System Overview
The proposed system consists of five modules : preprocessing, block

erodes detection, block labeling, block features calculation, and neural
network training and classification. This system is described in the
following figure.

i/ nrePr,*"rsire 
-,

I
Fe(l

t' Eroded \

it

Crry d((unrcnr

,.-f-.
i labeled )

Bounding hox
fealure rcgion

t/

Figure ( I ): The Proposed Ststenr

The five modules of the proposed system are briefly described in the
following paragraphs:

2.1 Preprocessing
The input to this process is the gray image of document as the

scarner captures it, the output of this stage is a black and white
document image with the same size as the original document.
Applying a threshold to grayscale image to get black and white i.e.
the image matrix now contains only (0) and (l) values.
Thresholding in its simplest form means to classify the pixels of a
given image into two regions (e.g. ob.iects and background) t4,71.

2.2 The Block Eroding Detection :

This module erode the binary document image which resulls
from preprocessing module into blocks using the erodes process.

Binary Blo('ii\

L/P layer of
probabilisli.

N.N lor
cl&ssifi!alion

Calculnted ol

each region

Number of
resions
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this purpose . First, the preprocessing is used to convert gray document
image to binary document image, then the erode process used to
convert the binary document into blocks. The resulting blocks are
segmented to number of regions by using label procedure, the four
features of each region are calculated based on the bounding box for
each region. Then these features are fed to the input layer of a
probabilistic neural network for classification to one of two regions
(text, picJure). Some gray documents images are used in order to test
the proposed system. The tests have successfully classified all test
documents.

l- Introduction
Computer imaging can be defined as the acquisition and

processing of visual information by computer.
we can separate the field of computer imaging into two primary
categories:

1- Computer vision.
2- Iurage processing.

In computer vision applications, the protessed (output) images
are for use by a computer. whereas in image processing applications,
the output images are for human consumption. The major topic within
the field of image processing includes image restoration, image
enhancement, and image compression. Image analysis is often used as

preliminary work in the development of image processing algorithms
lr,2l.
Image analysis is a process of discovering, identifying, and
understanding patterns that are relevant to the performance of an
image - based taskl31.

Documents classification is very important and can be used in
many applications. The aim of this research is to propose algorithms to
classify the gray document image into text, picture [4]. Documents
classification, as related to image analysis involves taking the
features extracted from the document image and using them to
classify document image ob.iects automatically. This is done by
developing classification algorithm that uses feature information.
Neural Networks are powerful tools for handling problems of large
dimension. The interest in using artificial neural networks to classify
document image has recently been confirmed by various works [5,6].

6.1
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Document Image Classification Using Probabilistic Neural
Network

Abstract:
The decreasing cost of hardware will eventually enable

commonplace the storage and process of documents by electronic
means. However, todal most documents are begin saved, processed,
and presented on papers. Paper is the primary medium for books,
journals and newspapers. In order to properly archive, index and
process a large number of document images, several challenging
processing steps must be completed. In this work, a proposed system is
used to segment and classify the gray document image to regions based
on data blocks. A probabilistic neural network model has been used for

63



-lc r g. bJ I asdl il4,l-J I Z,'4jUl i'11 it''r

References:
I- M. MORRIS NLANO. "COMPUTER SYSTEM

ARCHITECTURE", third edition, Prientice - I{all international
inc, 2008.

2. M. MORRIS MANO. CHARLES R. KIME
"LOGIC AND COMPUTER DESIGN FUNDMANTALS", fourth
edition, Pearson prentice hall, 2008.

3- John P. Hayes, "Computer Architecture and organization",
McGraw-Hill Book Co-singapore for manufacture and export. 5th

printing 1985.
4- Alfred J. Menezes, Paul C. Van Oorchot, and Scott A. Vanstone,

"Handbook of Applied Crypotgraphy", CRC press, India, 1997.
5- Dorothy Eizabeth and Robling Denning, "Cryptography and Data

Security", Addison-Wesley publishing Company USA, 1982.
6- David M. Burton, "Elementary Number Theory", Second edition,

Wm.C. Brown publishers, USA, f989,
7- Knuth, D., The Art of Computer Programming; Vol. 2,

Seminumerical Algorithms, Addision-Wesley, Reading, Mass.
(r969).

8- Selim G. Aki, "The Design and Analysis of parallel Algorithms",
Prentice-Hall international Editions, USA, f 989.

9- Kai Hwang, Faye A. Briggs, "Computer Architecture and parallel
Processing", McGraw-Hill Book Company, International Edition,
Singapore, 5th printing, 1989.

62



r.t. wir( t <rti.l iie lsJ I 1".iul iLIA ;rl5-a

Shared Memory
Or

Interconnection Network

Processor'
II

Processor
I

Processor
2

Data

2

I)alaData

I

ln\lruclir)n

l-igure (6): (SIMD Computers)

Note 3.3 ( Perlbrmance of parallel computers)
The speedup that can be achieved by parallel computer with N identical
processors working concurrently on a single prohlem is at most n
times faster than a single processor. In practicen the speedup is much
less, since some processors are idle at a given time, The actual speedup,
ranging from a lower-bound (known as Minsky's conjecture) is log2 n
to upper-bound nfln, [7].

4. Conclusions
From this work, some points can be inferred such as :

1- Referring to fact 3.1 it's recommended to write a modular reduction
algorithm for converting an integer x from a base b
representation to a modular representation to compute vi = x mod
mi.

2- When performing modular arithmetic on certain numbers, the
numbers must be represented in the same mixed-radix to apply
CRT on them clse it's recommended for the researchers to discover
a way to represent any numbers to be accessed, in the same mixed-
radix.

6r
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Single radir Mixed-radix

( 2,_ 
-1,{ r.--1 l- z.tv++

proc€ssor Processor
l2

5 mods 3mod{
c=(0, 3,
Using CRT Algorithm
c = ll5

A=57
+ b=5E

C = l15

Figure (5): Mbed Radb Representatiott

In general. to find the result of adding two n-vectors A and B,
C=A+B.
Where A = (ar, aur ..., a"), B - (bl, b:, ..., b.) and c = (cr, c:, ..., cn).
The evaluation of the components of the resultant vector c are
ohtained from the formula.
c; = (a; + bi) mod xi , for i = 1, 2, ..., n.
it is clear that the calculation of the components of the vector c are
independent and a computer with n processors takes one step to
compute the vector c, where each component is evaluated in one
processor.

The sum can be extended to the addition of two (n x m) matrices
A and B, where every row of A is added to every row of B and then
using,
c; = (a; + bi) mod xi, for i = 1,2,...,n,,.
It is clear that the addition may be performed in one step using (n . m)
processors.
Note 3.1:

The parallel computer architecture model which is suitable for
the CRT computation is SIMD computers (Single Imtruction stream,
Multiple Data stream) as shown in Figure (6) [61. Among others, such
as MIMD and pipelined computers. since the processors of a
SlMDcomputer are synchronized as well as t)€ing synchronous, i.e.,
each processor executes the same instruction, and the instructions are
all executed at exactly the same time.

_3)
Flrv
+

processor
3

4mod9
4)
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A mod9=3.
Is A = 57 as seen earlier, in the same way the solution to the equations:

B mod5=3.
B mod4=2.
B mod9=1.

Is B=58.
Now instead of representing A = 57 in a fixed radix (base l0 here, or
base 2 in binary system), we can represent A as a mixed radix as A =
(2, 1,3). Also we can represent B = 58 as a mixed radix as B = (3,2, l).
And according to fact 3.1 and definition 3.1 we can add A and B as
follows:
A + B = ((2+3) nrod 5, (l+2) mod ,1, (3+l) mod 9)

= (0, 3, 4) in a mixed -radix representation.
While adding A + B in any standard radix needs a waiting time t'or
some carry as shown in figure (4):

11 lcurrv bits l,r
I c.rrry bits

+

A = (57)ro

B - (58)ro

in binary

in binary

in hinarv

(tll00l):
111010

A+B=(l15)ro 0l100lr),
Figure (1): Standard Radix Additiotr

Now using CRT, we can solve the equations:
C mod 5=0.
C mod4-3.
C mod9=4.

To give us C = 115, which is the same resulJ of adding A and B but
now tly using mixed-radix representation (base 10).
In the same way we can apply mixed-radix representation in
subtraction, and multiplication.

Hence changing from standard radix to a mixed-radix
representation is faster especially when applied to parallel architecture
which have more than one processor, since there is no dependency
between unit positions to perform carries during addition or borrows
during subtraction and so lbrth, as is shown in figure (5).
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An algorithm at figure (3) that comput€s the solution given by
the Chinese Remainder Theorem.
CRT: Let dl, ... , dr be pairwise relatively prime and n = drdz ... dt.
then the system of equations
(x mod di) = xi (i = f , ..., t)
Has a common solution X in the range [0, n-l].
Alsorithm crt (n, d1, ..., dt, xl, ,.., xt)
Begin "return x € [0, n-1] such that x mod d; = xi (l< i < t)"

Fori:=ltotdo
yi := inv (n / di) mod d:,di);
x:=0.
Fori:=ltotdo
x :- [x+(n/d,) * yi *xi] mod n;
crt := x

end
Figure (3): Find solution to slstem of equalions using Chinese Remainder

Theorem.

Knuth [5], describes another efficient method for performing radix
conversions besides the method presented in CRT.

3.Mixed-Radix Representation (Modular representaJion)
In previous sections, non-negative integers have been

represented in standard radix representation, An alternate method is to
use a mixed-radix representation that allows some computational
advantages compared to standard radix representations, especially
when applied to parallel implementations.
Fact 3.1: Let B be a fixed integer.

Let ml, rn2r ...r rnr be positive inlegers
Such that gcd (m;, m;) = l for att i*j, andM=f 180 ). Then

[s./
each integer x, 0 ( x <B, can be u:riquely represented by the sequence
of integers v(x) = (v1, v2,..., vt), where v1 =x mod mt, 1<i<t[2],
Referring to fact 3.1 v(x) is called the modular representation or mixed
radix representation of x for the moduli m1, m2, ..., m1 .

Example (modular representation): Using CRT the solution to the
system of equations:

A mod5=2.
A mod4= 1.

5u
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2. Chinese Remainder Theorem (CRT)
Chinese Remainder Theorem shows how a common solution x

to a system of equations can be computed.

Let mr,,.., m1 tre pairwise relatively prime, and let M = fi * .
i=l

Then the system of equations:
X mod mi = ri (i = l' ..., t)
Has a common solution x in the range [0, M - 1] where

tTi

mod m; t2lt3lt1l.

M
mi

mod l\1.
r/

x= il
t,r\

And (v
1.,

T, =l

EgUlplg. We shall show how the CRT can be used to solve the
equations:

A mod 5=2.
A mod 4=1.
A mod 9=3.

We observe that M=mr *m2xm:=5*4*9- 180.

tt=2,12=lrr:=3.
First we find the inverses Tr, Tz, T: as follows:

1rxo )T1 =l mod 5.
ls

36*Tr=l mod 5.

"' 
T1 =l

[r89 r, = I mod 4.(+l
45*Tz*l mod 4.

"'T2=l(taol* 1-.,= I mod 3.
lrl

20*Tr=1mod3.
:. T3=)
.'. X= M 11 T1 * M 

", T, + M r: Tr
mt m. m]

X=36*2*l +45 * I * l+20*3*2 = 237 mod 180
X=57
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l'heorem l.3.-1(!luler's qcneralizlltion ) :

For every a and n such that gcd (a,n1=1,

a@(ni mod n =1 t2lt3ltal.
Euler's generalization of l'ermat's theorem gives us an algorithm

for solving an equation
ax mod n=1,

where gcd (a, n) = I, this solution is
x = aa{n)"I mod n.

If n is prime , this is simply.
X =a(n-l)-l mod n = an-: mod n. .......................,..................(l)
Examole: Let a =3and n = 7. Then solving an equation 3 xmodT= 1,
gives us X = 3-' mod 7,
Which we saw earlier is 5.
This checks because 3 * 5 mod 7 = 1.

An algorithm to solve for X is shown in Figure 2.
The algorithm is easily extended to find solutions to general equations:

ax mod a=b,
when gcd (a, n) = l.
First, the solution X6 to ax modn= I is found. Now axsmodn=1
implies ab Xo mod n = b, hence x = b Xo mod n.

Aleorithnr inv (a. n)
Begin "Return x such that axmod n=1, where0<a<n"
g0 := n; gr := a;
u0 := l; V0 := 0;
ur := 0; Vr :=1;
i:=1;
whilegi+0 do "gi=u;n*V1 t'l

begin
y := gi.r div gi ;
gi+r := gi-r _ y * gi ;
Ui+l 3= Ui-l - y * Ui ;
Vial != V1-1 - Y * Vi i
ir=i+1;

end;
x := Vi-r i
if x20 then inv:=x else invs=x+n
end

Figure 2: Euclid's algorithm extended to cornpute inyerses
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For example, 3 and 7 are multiplicative inverses modulo 10 because
21 mod 10 = l.
Computing inverses in mndular arithmetic has the benefits of dealing
with integers only rather than dealing with fractions.
The next theorem shows that given ae [0,n-1], a has a unique inverse
mod n when a and n are relatively prime; that is when gcd (a, n) = l,
where "gcd" denotes the greatest common divisor.
Theorem l.2.l: lf gcd (a, n) = l, then there exists an integer x, 0 < x < n,
such that ax mod n = I t2lt3l.

In the next section, we shall show how Euler phi function Ieads
to the construction of al algorithm for computing inverses.

1.3 Euler phi Function <D (n)
Euler phi function is the number of elemenJs in the reduced set

of residues modulo n. Equivalently, (D (n) is the number of positive
integers less than n that are relatively prime to n [3].
Theorern 1.3.1: (i) For n - pq and p,q are relatively prime.

@ (n) = o (p) o (q) - (p - 1) (q - 1) t3ltal.
Example: Let p=3 and q=5.
Then@(l5) = (3-f)(5-1) = 2x4 = 8,andthereare 8 elements in
the reduced set of residues modnlo 15 which are relatively prime to 15:

11,2,4,7,8, ll, 13, 14).
(ii) For arbitrary n, @ (n) is given by

I

o(n)= f] pi-'-' (p,-l),where

" = pi' .p!' .pi' ...pi'
is the prime factorization of n.
(i.e., the pi are distinct primes, and ei gives the number of

occurrences of p; ).

Example: For n = 24 = 2't * 3l ,
@ (24) = 22 (2 - l)* 30 (3 - l) = 8.

The reduced set of residues is { 1, 5, 7, tl, 13, 17 , 19,231.

Theorem 1.3,2 (Fe rmat's theorem)i
Let be prime. Then for every a such that gcd (a, p) - l,

mod p-l t2ll3ll4l.A

p
p-1

55



r.r.'irr r'g.oGJl =='cll dgi LJI l"diul ;!JL1 itlAr

-12=2,-4 =3, ll =4, l3=6,22= 1.82=5,91 =0, all modulo 7.

Theorem 1.1 (principle of modular arithmetic):
Let ar and a2 be integers, and let op be one of the binary

operators +, -, or *, then reduction mod n is a homomorphism from
the integers to the integers mod n (see Figure l).[3]
That is.
(ar op a:) mod n = [(a1 mod n) op (a2 mod n)] mod n.

integers integersmodn

zt.zz

opJ

(ar opar )

(a, modn),(a, modn)

Jop

(a, modn) op(a, modn)modr =(a, opa2) modn

Figure I : Principle of modular ari unetic

The principle of modular arithmetic also applies to exponentiations of
the form et , where 0 < t < n-l; that is, conrputing et in mod n
arithmetic is equivalent to computing e: and reducing the result mod n.
This is because exponentiationris equivalent to repeated multiplications:

e' mod, =l [] t" mod n) lmod n.
Li=r l

Example:
Consider lhe expression

3r mod 7
l, square3: 3 *3 mod 7 =2
2. square the result: 2*2 mod 7 =4
3. Multiply by 3: ,l x 3 mod 7 = 5.

Computing in modular arithmetic has the advantage of restricting the
range ofthe intermediate yalues. For a k-bit modulus n (i.e. 2k-r < n <
2r), the value of any addition, subtraction, or multiplication will be at
most 2k bits. This means that we can, for example perform
exponentiations of the form az mod n using large numbers without
generating enormous internrediate results [3].

1.2 Computing lnverses in Modular Arithmetic
Givel an integer a in the range [0, n-1], it may be possible to

find a unique integer x in the range [0, n-1] such that ax mode
n = 1t2lt3l.

-5.1
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1. Introduction and Background
In order to understand this paper, some "Number Theory"

concepts are given in the following items.
1.1 Congruence and Modular Arithmetic
Definition Ll: Given integers a , b ard n + 0, a is congruent to b
modulo n, written a=b(mod n) if and only if a-b=kn for some
integer k; that is n divides (a - b), written n l(a- b) I2113ll.tl.
Example:
(0 24=9(nrod 5) since 24-9=3*5.
(ii) -ll=17 (mod 7) since-11 -17 =(-1\*7.
(iii) 25 * 12 (mod 7) since 7 fails to divide 25 - 12 = 13.

Fact 1.1 (Properties of Congruencies):
For all a, b, c e Z where Z is the set of integers, the following

are true.
I.a = b (mod n) if and only if a and b leave the same remainder

when divided by n t2lt4l.
that is. a = b (mod n) if and only if
a (mod n) = b (mod n) [3j.

II.a = a (mod n). (reflexivity)
III.If a=b(mod n) thenb=a (mod n). (symmetry)
IV.If a = b (mod n) and b = c (mod n), then a = c (mod n),

(transitivity)
From properties (ii), (iii), and (iv) above, it can tre seen that for a

fixed n, the relation of congruence modulo n partitions Z into
equivalence classes [3].

Given an integer a, let q and r be it's quotient and remainder
upon division by n, so that
a=qn+r. uhere 0Sr<n.

Then, by definition I of congruence, a = r (mod n). Since there
are n choices for r, we see that every integer is congruent modulo n
tn exactly one of the values 0, 1,2, ,.., n-1; The set of n integers 0, 1,

2, .,.,rt-l is called the set of least positive residues modulo n.
Thus a and r are in the same equivalence classrand so r may

simply be used to represent this equivalence class [2][4].
For instance.
-12, -4, ll., 13,22,82,91 constitute a complete set of residues

modulo 7i here, we have
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Using Mixed-Radix Method for Representing and Processing
Numbers in Parallel Manner

Abstract:
This research presents a method to increase speed b1'

perforrning computations on numbers in parallel processing manner.
The method suggests using N{ixed-Radix representation for any

number instead of standard Single-Radix representation. Applying this
method on computers, especially on those having parallel architectures
{having more than one processor), has many advantages. In fact, there
is no more need for a llaiting tinre to perform the concept of carry'ing
bits from low-order positions to high-order positions when adding two
numbers, or to the borrow concept in subtraction. which must he
carried out on any numbering system such as the binary system.
'fherefore lhe arithmetic operations nill he executed faster, This
method depends on Chinese Remainder Theorem (CRT), inaddition to
sonre facts, theorems and algorithms related to this subject.

Key words :
Mited-Radk, liumber 7'heory, Paralkl Processing, Modular Arithmelic.
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\de want derivatives of data, a linear spline creates jumps at data pointsr
hence a degree of smoothness may be necessary. So again, one must
make a choice based upon the application and clrefully weigh the
results. In design. splines allow local smoothing through data and the
cubic spline is the usual choice.
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(a) (b)

( c) (d)

Figure -1,

6.Conclusion
The implenrented method for shapes designing has been

proposed which is suitable for any shapes. In addition to the detection
of corner points, a strategy to detect a set of significant points is also
explained to optimize the outline. The proposed approach minimizes
the human interaction in obtaining the outline of original shape. This
paper, in addition to the automatic capture of shapes, is equally good to
capture hand-drawn images. The corner points are important in
capturing the shape of the data.

Splines of increasing order are obtained by increasing the order
of continuity in the matching conditions across intervals at interior
points: Iinear splines nratch the data. quadratic splines match first
derivatives, cubic splines match second derivatives, etc. We stop there
because the concept is set and because higher order splines are rarely
used in applications. In general, oscillates more than the cubic about
the linear spline which we use as a reference. So increasing the order
does not always increase the oscillations. Selection of an appropriate
spline depends on the application. If we want to interpolate the data
itself, perhaps the linear is the best choice. If we have data that we
know is cubic in nature, then a cubic spline may be a tretter choice. If
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(a) (b)

(,,^) ( tl )

Figure l. (a) shape image. (b) detected boundarr', (c) points (circles)
detected on the outline boundarl,, (d) applied cuhic spline

2
(a) ( h )

( c) (d)

Figure 2.
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5. Case Studv and Results:
(liven the following data

I t l2 .i .)

x 0 -) 7 I l0
0 2 t -I 2 20

we obtain the natural cubic splincs as follows:
To calculate the 2nd derivatives, first determine
It1= 5, 1rr- 2, hs= I, h- 2
bt = 0.1, bt= -1.5, bt= -1, bt= I
Using above we can calculate lli's and yi's as
u2= lt, 11y= 6, up 6
vt = -l1.4, v.t = 3, vt- 12

Then from equation 4.9, we get

1420
2 6 i
016

(':

cr

c)

-11.4
3

t2

The values of e2, e3, and e., can be obtained by using the
tridiagonal solver. These values along with er e; = 0 can then be used
to determine the splines.

All algorithms of this papcr are programmed by Matlab. The
resu:ts, in Figure I, arc obtained hy applying the algorithm on a shape
in Figure l(a). For this shape, the boundary detection algorithm is
applied(see Fig l(b) to see the outline obtained). The corner detection
algorithm detected thc corner points shown as circles in Figure l(c).
Other results for various symbols and numbers, could also been shown.
The f igure 2 and Figure 3 demonstrates the results of the algorithm
rvith detected corner points (circles) and significant points.
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sicl = ff a - x ;' - 
*L,{x,-, 

- x)= + 1

v eh
)-( '- ")h,6

h.2 +lnt -e'r'h' ,-,h,6

)',.t _€+rhi
h,6

and

where

li 
-eJtih, 6

enJl, e,h,
.':(-\ + b,

2h 63

6. = 
J,-r -1,, i=1,2,...,n_l,h,

Also

s'. ,1a 1=L' 1r:.,*, L - 
e'lr'-r ,-, liL -e'tlt't,h-," 1\, 6 h,t 6

(4.7)

e, ,lt, ,

6

eJt, , +bit

By setting .rii.r ) = .ri ,i.r ) at all intcrior points, we have

h, ,e, '+2(h,,+h,)e,+h,a,,,=6(bi 
-lt,-t). i=2.3. .rr I (4.8)

which is a tridiagonal system of equations in terms of the unknowns
e,,'s. There are a unknorvns and n - 2 equations, Two additional

conditions are needed to determine the cubic splines. When they are
e, = e,, = 0, the resulting splines are called the natural cubic splines.

These equations can be rearrianged as
('r =0
It, re, ,+tt,e,+ h,e,-, = r', i=2.3."'.a-l (4.9)

a,, =0
where

u,-2(h, , + lr,)
t = 2.3,.... n *t (4.10)

t', =6tlr, .b, 
)

The algorithm will be presented here.
(1) Input x where the interpolation value y is needed;
(2) Check to see if r is out of range; if yes, abort the program; if no,

proceed;
(3) Calculate ftr and Di (Equation 4.7);
(4) Calculale lli and vi (4.10);
(5) Assign e7 = 0, then calculate er (Equation 4.9)
(6) Find the data i:rterval in which .r resides;
(7) CalculateJ according to Equation 4.6.
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which results in straight lines joining neighbcring points [6].
Clearly, .r, (.r) is the Lagrange interpolation formula for the data

set consisting of the following two points: (.r,, r,, ) and (-r,_, . _v,*, ) . Hence

it is the solution approximation for linear finite elements in one
dimension.

Generally, a function s is call€d a spline of degree k on
.rr <r. <...< -r,, if

(1) se [,r, ,.r,,]
(2) s''', j =0,t,2,..., k -l are all continuous functions on 1".,, r,,]

where sf) is the jth derivative;
(3) .s is a polynomial of degree ( I on each interval [,r, , ..,., ].

If [=3, the spline is called a cubic spline. Then the curvatures are
linear in an interval and dente values at the points -r, as

e, = sl(.r,), i =1.2,..., rr, they comprise a linear spline for the data set

(,.r-,, a,, r = l,2, ... . n) . Therefore

.\'-.1 -r.-, - (
.t:(-r) =(,,*l -i)---rL + a, "'-' '' , i =1,2,..',n-l (4.3)

_\,*r -,ri ti+r - -rt

Integrating over x twice, we get

,,1.1=9"r1.- r, 1'+J-r1-t,r, -.t)r + c1-r - .r, ) + r1(,r,., --r) e.4)
where lr; = x;*1- .ri and c and d are constants of integration.

Applying the Co conditions, we get

)';*r e,rrll, !i eih,
d (4.s)h, 6 It (r

which leads to

.1 1.9=t11.r-r.1''+a(.,' , -.,)'*()--'i'fr xr-.r, ,*1)l -tl ,,.,. -..,'""' 
(J1 " "'dq\rrr '" '\4 6 "^ "''4 6'\'lr 'r' (4.6)

So the cubic spline is defrned once we have the e;'s.
The values ofet can be derived from the Cl continuitv condition.

Differentiatilg the above equation, we get
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3. Detection of Characteristic Points
After finding out boundary points, the next step in preprocessing is

the detection of characteristic points. We can categorize them into two
classifications: corner points and the significant points [5].

CORNER DETECTION
The corner points are those points which part the data into various

pieces. Corner detection is normally related to detection of high
curvature points in planar curves. A number of approaches have been
proposed tly researchers. This paper proposes the sintple technique
based on the curvature anallsis. l'he corner points are searched on the
basis of computation of high curvatures at each data point. The details
of this procedure are as follows.
We approximate the curvature dO at each contour point
(.r,. J,. i = l. 2.....,r)asfollows:

(-ri +,ri*r, )'i + ),*r ).(.ti +,ti r, ),i + ,y, ( )

]{.., +..,.,.J, *.r,.0 rll(.r, +.t,-,.r', +r -, )l
C^ ti1 = (3.1)

A threshold value T f<tr C(i) is set in such a rvaS' that a point F; is a
corner point if:
. C(i) tux"r local maxima.
. do)>r.
The value of k depends on several factors, such as the closeness of the
data points. Without threshold value, the algorithnr is too sensitive to
small variations ot C(i).
The demonstration of the corncr detection scheme has been made in
Figure.l. Some more examples would be experimented at the end of the
paper when a complete algorithm demonstration is made,

4. Apptied Cutric Spline and Algorithm
For a set of data points usually termed knots: (.r,.r,. i=1,2.....ri),

the linear spline is

.r, (,r) = rr,,r + D, . .lbr .r e [.r, ..r,., ] . i=1. 1.-...rr-l (4.1)

rvhere a; and ,, are parameter to be founds
The C0 conditions, r,(,r,)=r, and s,(,r,-, )=r'-, yietd 2(rr-2) equations

at interior points. 'Ihese along with one condition at each end point give
a total of 2n-2 equations to match the 2a-2 unknowns:
u,. b,. i = 1. 2..... n -1. By applying these, we get

+-5
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1. Introduction:
The organization of the paper is as follorvs. Section 2 gives a

brief description of the cubic spline method, The idea of corner
detection is explained in Section 3. The curve fitting technique is
discussed in Sections 4. The practical results are demonstrated in
Section 5 and the paper is concluded in Section 6.

N{odeling by splines has won a lot of popularity in various
applied fields of studiesi specifically in Computer Graphics and
Visualization. The method automatically determines the appropriate
number and location of knots together with optimal vector of shape
parameter values.

If we have to make a good model from measurement data,
having a complicated underlying data, it is difTicult to approximate it
by a single polynomial. In this case, a spline is one of the most
appropriate class of approximating functions to optimize the shape
parameters so that an optimal spline fit is gained to the target data
raised from the outlines of the two dimensional shapes [].

A spline t'unction is a piecewise polynomial function joined
together with certain continuity conditions satisfied. Real world
numerical data is usually difficult to analyze. Any function rvhich would
effectively correlate the data would be difficult to obtain and highly
un*'ieldl'. To this end, the idea of the cubic spline was developed. Using
this process, a series of unique cubic polynomials are fitted between
each of the data points, the curve obtained be continuous and appear
smooth. These cubic splines can then be used to determine rates of
change and cumulative change over an interval. we will only discuss
splines which interpolate equallv spaced data points. The points, in this
case, are numerical data. The weights are the coefTicients on the cubic
polvnomials used to interpolate the data [2].

2. Image Outline Extraction
The extraction of the contour points, from the gray-level image, is

the first step of the whole process of shape recognition. During the
digitization process (converting the gray-level of image), the edge
detection algorithm may be applied [3,4]. The algorithnr returns
number of boundary points and their values:

knots: (-r, . .r', , i = l, 2, .. .. r) ,

-l-+
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An Implemented Approach for Representing Shapes
by Using Cubic Spline.

Salah Jassim Mohammed
Abstract:

An implemented approach has been introduced gs represent
shapes by using cubic spline method. Spline curves are useful in a
variety of geometric modeling and graphics applications and covering
problems abound in practical settings. This paper dcfines a class of
covering decision problems for shapes bounded by spline curves.

As a first step in addressing these problems, this paper treats
translational spline covering for planar, by cubic spline. Three stages
will be applied: first extraction shapes, second detection of
Characteristic Points, third applied cubic spline. The theoretical side
are introduced in this paper.
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and whose nature is perhaps renrote from anyoners sympathy."lT Sonre
of the men and women lvhom Ibsen handled with the easiest master)
Halyard Solness and Hedda Gabler, for example - u'ould have
completely frightened a romanticist.

The realist's regard for the lreedont of his sutrjects the true
artist's delight when his uork of creation is so completell' achieved that
he can stand aside a little while his creatures act firr themselyes - this
is precisely what the public of today is least able to understand.
Undoubtedly it is past the conrprehension of anyone but the artist
himself. To him it must be the greatest reward of his greatest eflbrts.

One reason why life in its verity is too much for any but the
greatest dramatic artists is because it is full of exceptions and
aherrations, and so illogical in its working. Life is very'
unaccommodating in the matter of illustrating the motives of plays, and
leading to striking finales and tremendous catastrophes, Furthermore,
it is not instructive in exactly the way the romanticists would like to
have it. It teaches chiefly the danger of being too sure what is absolutely
right or absolutely wrong, Its situations are all interesting, but arc apt
to become non-dramatic if meddled with. So, after all, a ver-r, good way
to make a play is to present a situation which is not too detached from
its natural setting. Realism must create the taste by which it is to be
relished.

It was Victor Hugo who said "since man is eternally curious
about himsell', one demand which he always makes of a play is that it
shall depict human nature and promote self-knowledge. " rs Now,
realisrn has always exhibited, more effectively than classicism or
romarrticism. two views of human nature rvhich are always and ever
helpful. The one that shows plainly those traits which all human beings
have in common, and insists on that because they are comnron thel'
shall be studied and recognized as not peculiar to anyone. The other
view preselts individuality as it has never been shorvn before, and
insists that it shall be recognized and appraised, and ncver considered
common. In the art of the new school both views are vivid and active.
and each is sat'er because each is not presented without the other.

ll
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categor) of characters. Obviously. some of his characters will be more
vital than others, since personal experience, however varied and
extensive. must someBhere come to an end. In the best. his creations
will have a certain personal lyrical effect, not without charm, even in a
play, If the dramatist sympathizes at all, he will ineritably sympathize
with some of his characters more than with others, the result being
those non-dramatic likes and dislikes which distort the truth, and are
the scorn of the realist. There will be little spontaneity. because the
characters will neither move nor stand still, speak nor keep quiet,
except as the author projects himself into them, oae after another. The
worst of all, the crises will not come about inevitablv, but must be
brought about by main lbrce. If such an author is reported to have said
that he wept over his heroine's misfortunes, to fancy how a murderer
would feel, the public is amazed and awed at such evidence of genius,
even if the heroine in question is somewhat typical, and the murderer
not so verY murderous after all,

In contrast to such spectacular distress and exhaustion, the
realist has descritred certain joy and satisfaction in the work of
creating. The characters whom he likes best are

the ones who, whether bad, good or indifferent, stand most
firmly on their own feet, act out their own natures most
independently, and in the end get out of his control, so that
they fairly make things happen - even nrurder and
suicide, if such events belong in the play. Thus the author is
spared the tiresome necessity of arranging coincidences,
pursuing the hero, coercing the heroine and constructing
pasteboard murderers.l6

He is in no danger of so sympathizing with his hero that he is to protect
lrom disaster, or to make his misfbrtunes merely theatrical. He shrinks
fronr nothing, because he is where the author sholld ever tre, outside,
not inside, the play. The public, getting the full effect and not the mere
intent of his art, is thereby so much the gainer.

The Scope of Realism
It is one of the victories of the form of dramatic art which is hased

on observation that its scope is so vast. Indeed its boundaries are those
of life itself. Any nature mal be represented. trecause any nature may
bc observed "The realist fairl.v* exults in creating the uniquelv
individual human being, whose nrental processes cannot be followed,

.10
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life is to do lbr the impartial observer. " To show what life shows is
enough lbr nre," he seems to be saying to hinrself. " N.Iy care must be
that it is not too much."r{ The jealous character neither opens his heart
upon the stage in soliloquy nor puts his head out of the window in
asides to the audience, shile the actors about him turn deaf ears, He is
permitted to speak and act like a human being, surrounded by other
human beings. The audience, having observed hinr as in life and
considered the attitude of nthers toward him, is allowed to "rnake its
own deductions with-being spoon-victualed (the term is an invention of
the new school) with information by the officious contrivalces of the
author. " 's By a proccss of gradual recognition, which works from
without to the depths of the soul, the character becomes known to the
spectator, not supernaturally, but as one human being may be known to
another. The realist's art, then, begins by exteriorizing and ends with a
revelation of the innermost nature.

The Romanticist's Methods
Against thc realist's conception of basing his art on observation

and the taking of notes , the romanticist placcs his philosophl' of art,
which is not so clean-cut. It seems to be based on a curious combination
of experience and imagination, which makes it individual and lirnited.
Experience is certainly a thin reed for the artist to lean upon, since by
the very act of creating, which is so often cruel in its demands upon
time and strength, he fences hirnself in from contact with the world. As
for imagination and sympathy, it is so popular a view which represents
the artist as getting inside of his characters and feeling with them and
for them.

Let us fancy the playwright with his scenario betbre him. It
usually involves at least three principal characters: the hero and the
heroine (the nanles are unreal) and sometrody to make trouble between
them. All of these, as well as the characters which lbrm the setting,
must tre as highly diff'erentiated as possiblen each having enough
individuality to give him an excuse lbr being. Now, if the author adopts
the imaginative and s1-mpathetic method, he must adopt it once for all,
since he cannot well be outside and inside of his creations at the sanre
time. A jealous character, for example, nrust act as the author imagines
that he himself would act if he himself were .iealous; and so with the
high. the low, the young, the old, the rich, the poor, the jester, the
murderer, the lover, tho artist, or the business man, to the end of the
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The Realist's Methods
Granted, then, that it is a matter of technique, all that is

necessary is to show what the realist does that has not heen done before,
and what he manages to avoid doing that has been done nristakenly.
First, it is obvious that he is marked out by his attitude toward human
nature, It is not enough to say that hc respects it more profoundly than
it has ever been respected before ; it must be further set forth that his
respect is of a certain kind. He admits to himself that a great deal of life
is neither grand, nor inspiring, nor powerful, nor exciting. He faces
bravely the fact that human nature, whatever it ought or ought not to
be, is often tiresome, commonplace. even foolish, and stupid. But he
respects human beings and real life rvith the profound feeling of the
creative artist for his material - for it is the only material rvith which
he can ever hope to work, Moreover, he is content to study his material
with the aim of understanding it, having the realization that this is the
task of a lifetime, so that anything like reforming or refining that which
he is lvorking with must be omitted for lack of time and space. His
deeply artistic regard for human nature forces him to base his art on
observation - on the more or less literal taking of notes

It has been called an imnrense sensibilitl' - the very
atmosphere of the mind - a responsiveness to life in general
that causes instant response to its slightest manifestation. To
be one of those upon whom nothing is lost is the greatest of all
assets for the artist who would represent and in no measure
misrepresent life. l-l

It is generally admitted that the theory of the realist, which bases his
art on the taking of notes, is more intelligitrle and consistent than the
opposing theories of other schools. For example, a jealous character is
to be introduced into a play. The process is to exteriorize the character
as completely as possible. The realist has long accustomed himself to
observc, with patience and respect that refuses to meddle, precisely how
the jealous genus homo acts and speaks, and also how other people act
torvard him and speak to him. And so he creates and places his
character accordingly. He is confident that, if his observation has been
fine enough that the spectaaors will, by adding impression to subtle
impression, penetrate the lature of the afore-said jealous human being
as if they were observing him in business or social life. The whole
process of creation is from without in, the dramatist disclaiming any
ambition to do more lbr his audience, in the way of enlightenment, than
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We learn that it is possible to entertain two ideas at one and the same
time. The thmiliar protestatiur, " I don't knorv anything about art, but
I know what I like." is less frequentl5'- heard. Sometimes it takes the
form of the admission. "ll I am not always sure what I like. but I strive
to know something about art." At any rate, we are beginning to realize
that if we must draw conclusions about art matters, it is well to have a
wide knowledge and a comprehensive breadth of view back of them.

lt must be observed that what distinguishes the school of realism
from the school of romanticism is not choice of nraterial. The world is

all before alt artists of whatever convictions, and it would be vain to
warn an)' of them trespass on private grounds there. Perhaps it comes
back once more to some vagueness in the concept of \rhat schools of art
are, and how they are formed. The more we compare and contrast, the
more we think that the aim of all art has ever been one and the same :

to create the illusion of life. It is doutrtful whether the realist has an
especially earnest desire to " show lifc as it is," to " be true to lruman
nature," to " keep close to actual life " or to " portray real living
people." This was the language of the romanticist before hinu and

if the still earlier classicist did not exploit the same
tremendous phrases it was doubtless because he lived in a
less introspective age, and was not so curious in searching
his own soul. In the endeavor to completely represent life
all artists have striven desperately. and have thought
their ways the best. It is in the matter of the ways and
means employed, some succcssful, some utterly futile,
some honest and artistic, some insincere and tawdry, that
we find the variation. 12

Now it happens that some artist *ill begin to create real effects by
new and startling methods. If he absolutely triumphs in representing
lil'e with fresh vividness and impressiveness he will surel.v-, no matter
how revolutionary his ideas. inspire other artists, far and near, to make
trial of the same means. After sone such fashion the latest school of
dramatic art was formed. what chiefly distinguishes the realist, Jhen, is
in choosing either kind or any other kind of material, he handles it with
a new firmness and precision of touch. Like the novelist, he has
triumphed over the helplessness and clumsiness of some of his
predecessors.
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doing this when they are so far from fearing to trust their technique in
the handling of a character that is subtle or profound or in any wa)
difficult. N{oreover, they believe that "the characters are so individual
and complex and unusual that the romantic play would reject them as
impossihle, which can, by the newer method. be made to live and move
and have their being on the stage. The man of whom one would say in
life, He cannot tre describedl you must see him to know him,

is precisely the man whom the realist exults in putting into
a play, giving him a long rope, so that he can act for
himself. A more prinitive hero might be forced to talk to
himself about himself. but the complex and unique nature
requires first to be absolutely created and then to be let
alone.E

What, for example, could soliloquy do for Hedda Gabler? Would
it not seem a very clumsy device for her to use? But we begin to
accumulate the distinct impressions of her from the first rise of the
curtain. We see her as she appears to Tesman, to Judge Brack, to
l,ovborg, to Thea and to N1iss Tesman. And up gathering these
impressions,, we value her, not correctly perhaps but as adequately as if
we had met her in life.

Recognizing, then, that he must strengthen the indirect vision, and
make the audience see each character as all the other characters see
him, the realist is forced to a most professional handling of the forces of
his play. They must react and interact hy all the methods that make for
unitv and intensification of dramatic effect. No part can be created for
its own sake, but every part must be for the play. No character may tell
stories or talk about himself to himsetf. The lines of action must never
struggle. "Everv force must tend inward instead of outward, "'At the
points where the action turns, few words are more effective than manJ',
silence is often filled and charged with dramatic expression.

Popular Discussion:
The discussion of the soliloquy is now one of the most interesting in

the study of dramatic art.
It does not quite take the attitude that art lives upon erperimenl,
variety of att€mpt, interchange of views and conrparison of
standpoints; but it seenrs willing to admit that when there are
two wavs of creating an artistic effect, an impartial comparison
of them may be informing and stimulating. I0
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and not to drive him upon the staget' device of talking his soul out (br
the benefit of the audience. "'

The Indirect Vision
The realists have invented nothing completely new to take the

place of the soliloquy. But they acknowledge that "if an audience is
denied the privilege of seeing the hero as he sees himselt it nrust be
made to see him all the more plainly as he appears to others."6 In this
way, they have strengthened and perfected a certain device - that of
making their characters seen by the ildirect vision. 'fhat is to say , they
strive to make the audience see each character in a play as he is
reflected in the minds of every other person on the stage, believing that
"the total sum of these varied reflections is the greatest and truest help
the audience can have in tbrming its mental concept."T It is the modern
dramatist who brought the art of this to perfection, very notably in
their presentation of their heroes and heroines . It will he remembered
that, although the arch-hypocrite is most indisputably the hero of the
piece, their appearance upon the stage is deferred till the second scene

of the third act, when the play is more than half finished. But
meanwhile, the hero or the heroine has been so thoroughly talked over
by the extremely varied other characJers of the play , each one of
whom has an altogether difl'erent point of view, that the hero or the
heroine looms up obviously in every one's mind. All the time, the
suspense is deepening. and preparation is being made for one of the
greatest enters of dramatic art.

A comparison between Shakespeare's way of presenting lago and
the above introduction of Willv Loman is of the greatest significance.
Iago talks to himself from the first, in speeches that are doubtless the
most highly dramatic soliloquies to be found in or out of Shakespeare's
plays, Every one of them forces the action on, and illustrates the most
artistic use that can be made of the soliloquial form. lVilly Loman ,

when comes on, naturally talks to other people. There is little left for
him to say to himself. Soliloquy would be the form of expression that is
the most forced and undramatic that he could use. His character has

been thrown into high relief by indirect vision sharpened and
strengthened to the uttermost.

The belief in the dramatic value of the indirect vision is the essence

of the realist's faith. The followers of realism consider that such a

character is the kind they can manage better tha[ any other. They are
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failure to achievo the Anrerican Dream for himself and his family, we
know at once that the speech has dramatic value, so that omitting it
would nccessitate a great deal of reconstruction in other parts of the
plal'. As for u'hat Shakespeare's tragedies would be without their
soliloquies - the inragination reluses to takc a flight. It is obvious that
the lyrical elemcnt cannot be left out of the older plays ; and upon
examination it becomes quite plain that when the modern play
determines not to soliloquize, il nrust do something else earnestly to
make up fbr the loss of so useful device.

We find the l1'ric in poetrl takes many forms, but it has two
invariable qualities : it is self-revealing and it is emotional. The former
qual:ly - that of illuminating the innermost feelings of the heart - is
the one which the dramatic solikrquy makes adyantage of to be used in
the play. The question remains is whether it can be abandoned without
loss of dramatic expression.
The follou'ers of the older school put the matter like this

The greatest characters in the drama are most in need of this
sirnple, old-fashioned device. The conscience tragedy, the war
within the soul. the fight between the higher and the lower nature,
which is the nrost dramatic struggle of all, cannot be set forth in
colloquy. The soul of man is solitary and withdrawn. If it expresses
itself at all it nrust be in solitude. I

and that " the dranratist who rejects the soliloquy limits his
rupportunities, for it is only the shallower and more superficial
characters that can fulll reveal themselves rvithout it,"l

The defenders and followers of the newer school defend themselves
by saying that they are still so busy creating literature and they claim,
lirst of all, that thel' are striving so honestly like their predecessors to
make art create the illusion of life, and that "it is their methods merely,
not their aims, which are nely."'r Furthermore. they explain that "it is

[their] highest ambition to allow the spectator to make the acquaintance
of their dramatic characters as he rvould learn to know slrangers in life,
merely by accumulating inrpressions of them."{ They consider that
rvhen the hero of a play soliloquizes, he is giving the audience the
dramatist's conception of his nature. It is treating the audience with
greater respect to assume that it can make its own dedactions from its
own ohservations. As lbr the hero himsell', "it is treating him more
consideratell' to allorv him to maintain a natural reticence and reserve,
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sure that the audience can have a full picture of the character if he gets
the reality of this charaeter from u'ithin to without .Thus it is a conflict
between the followers of the traditional school of drama and those
followers of the newer school. The studi'is to shed more light on the
ideas that realists believe in when dropping the use of soliloquy in their
writings.

Soliloquy is Invalid in Modern l)rama
When a character in a play narrates an occurrencc or an

experience at length or falls into rerniniscence, the epic form mal
appear or reappear in the midst of the dramatic action, i.e. a certain
part or piece of the story- out of which the plaf is made has gone awal-
from the dramatist's remodeling and transforming touch and kept its
original narrative form.

Whenever a certain character in a certain play cries aloud in his
solitude, especially if his speech be so enrotional. the l1'rical element
becomes manil'est and clear. It means that a certain phase of fecling or
thought that cannot otherwise be made clear, is recited directly to the
audience in the form of soliloqul'. and that is a stage convention which
is in itself dangerous to the artistic illusion.

Modern drama seems to be struggling to separate itself from these
older forms. The narrative element hegan to disappear first, and rras
not very difficult to get rid of. Indirect speeches are now dropped from
the older plays without being greatly missed. An illustration may be
found in some of the Elizabcthan plal's where the f'orm of which has

long narrative and descriptive speeches omitted or lopped off. And
when the playwright of today holds himself to thc purpose of conveying
all necessary information to the audience without anyrvhere blockading
the action by putting in a story, he succeeds very well. The qualities of
ingenuity and adroitness are needed. When we exanrine a rnodern play
and observe how few speeches run over two hundred words, we tind out
that it is not only that long fine speeches are broken up by the way of
inserting into them questions and exclamations and expressions of
interest from. The whole story-telling seems to have been dispensed
\trith.

The soliloquy, however, is a difl'erent matter. It is not easy to drop
a soliloquy out of any good play without causing confusion . If we try.
for example, to cut out twenty lines in which Willy l,oman in Arthur
Nliller's great play Death of a Salesntan expresses his depression of his
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Soliloquy is Invalid in Modern Drarna

Abstract:
"A solikrquy is a literary device often used in drama whereby a

character relates his or her thoughts and feelings without addressing
any of the other characters."r Soliloquy is distinct from monologue and
aside. The studl is treating the absenct' of the use of the soliloquy in
modern drama hecarse some dramatists believe thal it is more
important to let the audience understand and contprehend that
today's playrvright makes himself responsible of conve],ing all the
needed information to the audicnce without blockading the action by
adding m<lre soliloquies that can thll into long narrative and descriptive
speeches .Nlodern dramatists strongly have faith in treating the
audicnce with greater respect to assume that the aldience can make his
own deductions from his own observations. Modern playwrights are

Rogcr Lamer l-iteran Terurs (London:Brothers Puhlishing.2000).p.1{6.
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Nloreover, lVilde has written his fairl tales before his plight and
imprisonment rvhich eventually turned his mind from the mundane to
the spiritual.re

Actually, the context of thc tale is not purely Christian as
Nassaar claims it to be.It is evidently filtered through a pagan setting
representcd by the witch and the rites of Devil worship through which
the Fishcrman was first enabled to sever his soul. Besides, the tale is
concluded by the barrenness of the field because the white flowers
bloomed for a short tinre only. The temporarv bloom is probably to
suggest that each person should attain hiVher salvation. lt is not
Christi:rn love, but rather the power of true Love and Pain which
humanizes the soul and restorcs its vitality. In his essay "The Saint and
the Dandy: C)scar Wilde's Aestheticisnr and the Transformation of
Religion," J. Edgar Bauer best sumnrarizes Wilde's religious stand,
saying: "Wilde's attempts a f'undamental transvaluation of dogmatic
religion in favor of a religiosity that uncompromisingly celebrates the
heauty of life. In tbis context, the aesthetic dandy through his critical
truthfulness assumes the mantle of tho traditional saint."20 Through
"critical truthfulness" and cthical svmpathies with the sinful and
outcast, Oscar Wilde has managed to outgrow his anti-social narcissism
and propagate human love at large.

Amy Jane Gustafson comnlents that "A close investigation of
a lew exanrples from Wilde's tales depicts not a lost soul, decadent and
depraved, but rather a virtuous nran hoping for the utopian society he
envisions."llTo tre more exact, the majority of the tales do not really
depict "a virtuous man" but a man who seeks to be virtuous. They do
rtvcal "a lost soul" in the process of reunion with its lo:rg abandoned
soul.
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Oscar \l ilde has once s,ritten that

Persolralitf is a very ur.ysterious thing. A man
cannot be al$al's estimated by what he does. He
may keep the law, and yet be worthless. He may
break the law, and ]et he fine. He may be bad,
without ever doing anything bad. He may commit
a sin against society, and yet realize through that
sin his true perfection,l6

Such a view offers lhe gist of this tale. By falling in the pitfall of
sins, the Fisherman turned sorrowful and remorseful but only to realize
his spiritual potentials and surpass death at the end.

The tale is finally concluded optirnistically for the Fisherman
dies in the sea, while he was embracing the Mermaid's dead body, The
promise of rebirth is eventually achieved through the hero's symbolic
baptism in the water oflove. pain and remorse. Despite the death ofthe
Fisherman and the Mermaid, their dcad bodies have metamorphosed
into white flowers reflective of their purity. The Priest, rvho stands for
dogmatic religion, curses the dead couple at the beginning. Yet at the
sight of flowers, he blesses them;

The F'auns also he blessed, artd the little things
that dance in the rvoodland, and the bright-eyed
things that peer through the leaves. All the things
in God's world he blesses. and people were filled
with joy and uonder. (p.5.18)

Christopher S, Nassaar suggests that the white flowers and the
Priest's ultimate blessings of God's creatutes are indications that
Christian love is the way to salvati<xr.l7 In tact, Nassaar's suggestion
seems rather
affirrnation that:

unconvincing if we recall Vincent 0'Sullivan's

He lWilde] never with me, and should think, not
with anybody. discussed Christianity as a
devotional exercise or as a nleans of saving one's
soul alive. AII that lay outside the circle of his
interest. When he spoke of Christianity as an
historical revelation he hecame "sketchl-" and
even sometimes took a burlesque attitude.l8
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Thanatos took it down again to the cold entropic stasis of
Iif'elessness."l lThe Soul has been subverted into an antagonist which
intends to take the Fisherman arvav fronr "the warmth of lil'e,"
represented b1- the Mermaid. The forsaken Soul was more of an
outsider, inherently yoked to its nraster by birth. This alienation
betrveen man and psyche is reaflirmed b1' a symbolic separation
wherein the hero severs his dead in life Soul to regain it af'ter death in
an intricate journey of spiritual revitalization. Significantly, the
severing act takes place by performing a dance. J.E.Cirlot observes that
"There is a uniyersal belief that, in so far as it is a rhythmic art-form, it
is a symbol of the act of creation. ... This is rvhy the dance is one of the
most ancient forms of magic. Every dance is a pantomime of
nretamorphosis."l2 This lends a creative dimension to the paradoxical
act of sending the soul awav. Moreover. this separation takes place
under the Devil's very eyes, indicating the validity of evil and sinful
experiences for the attainment of spiritual realization and perfection.

Oscar Wilde has alwal's believed in the liberating porver of
sins.ln Intentions. he has stated that "what is termed sin is an essential
element in progress. ...Without it the world would stagnate, or grow
old. or become colourless. By its curiosity Sin increases the experience
of the race. ...In its rejection of the current notions about morality it is
one with the higher ethics." r'1 Thus. Wilde usually exposes his
characters to sinful experiences and challenges whereby he examines
their spiritual and moral integrity. ln this tale, the "veiled dancer with
naked feet" incarnates an ethical challenge to the Fisherman. The
Hero's attraction to this temptress is highly symbolic. The vcil,
according to '[he Online Syntbolisn Dictionary, stands for a "pre-
enlightened state, hidden knowledge, secrecy, illusion, and ignorance. It
conceals, but is ollen intended as protection rather than deception."l{
The foot, on the other hand, represents "dircct contact with nrother
earth. ...can connote dying. passing on as well as slow wandering. Bare
f'eet are a sign of mourning and respect."ls By bringing the veil and the
naked feet into one context, Wilde seems to suggest that the hero's
nlovenlent from a "pre-enlightened " state to explore "the hidden
knowledge" would cause sadness and mourning .This movement
eventually leads to spiritual "protection rather than deception."
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pray thee buy it off me; for I am wearv of il .Of what use is ,n! soul to
me?"(p.531)

It seems appropriate to emphasize that Wilde has not onl1,
reversed the mermaid's and soul's symbolism and traditional roles in
this fairy tale, but has essentially replaced the stereotyped helpless
princess by a mermaid . The sacrifice of the soul for a mermaid rather
than the stereot)'ped princess has raised a serious objection. Rodne"v
Shewan believes that "the Fisherman's return to the sea is a retro-
cultural step leading to self- destruction, and it is immoral because it
denies the potential inherent in the more developed organism."E Such
an objection should be taken more cautiously for this "return" carries
a positive implication. The hero's very attraction to a water habitat is
indicative of his yearning lbr a symbolic Daptism tbrotgh which the soul
might be regenerated. Moreover, Dorothy Dinnerstein has explained
that

Nlermaids as myth-images of half -human
beast ...express an old, fundamental, very slowly
clarifying cornmunal insight: that our species'
nature is internally inconsistent, that our
continuities with and our differences from, the
earth's other animals are mysterious and
profound; and in these continuities and these
differences, Iie both a sense of strangeness on
earth and the possible key to a way of feeling at
home here,e

Taking Dinlerstein's explanation into consideration would
reveal that the Fisherman's return to the sea is more of an instinctive
urge to reunite with his primitive origins and essential desires to give

birth to the integrated whole personality. This notion is further verified
by Carl Jung's claim that "the conscious mind is male and manifest in
its nature while the unconscious is female and hidden in its nature."
loThis accounts for the Fisherman's immediate response to the
mermaid's "unconscious" call lbr reunion.

In fact, it is the Soul which Wilde has chosen a s1'mbol of
separation, a Thanatos. According to Sigrnund Freud, "What Eros
bound and connected, Thanatos strove to dissolve and destroy. l)ros
pushed the warmth of life into ever nlore animated complexity.
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r{hereas the separation between the hero and his Soul is quite
reminiscent of that hetween the Prol'essor and his Shadow in "The
Shadow." However. Wilde's contribution and uniquencss should not be
overlooked. They lie in his nranipulation of the l\'lermaid and Soul
s)'nrhols through which he re defines the concepts of life and death.

Ever sincc the medieval times. the church has condemned
mernraids as "voluptuous harlot[s]...that personilied the lure of base,
unnatural desires which stood between man and his chance of
salvation."s These "harlots." the public believed. are seeking man's love
for selfish reasons because "a mermaid has not an immortal s<tul. nor
can she obtain one unless she wins the love of a hunran being,"6 By
reversing the merfolk quest for a soul into a hunran quest to abandon
the soul, Oscar Wilde has deviated from the long accepted legacl of the
mermaid as a temptress. She appears now as an amoral creature rather
than an evil one .This is affirnred by the Priest's statement: "Sea folk
have no souls..,they know not good from evil and for them the Lord has
not died."7 She has been chosen as a substitute for the petrilied Soul.
Paradoxically, the Mermaid becomes an Eros principle which
invigorates the l-isherman's being and fills his spiritual vacancy while
the Soul becomes a Thanatos Principle which seeks to separate the hero
from his newly acquired Eros (the Mermaid). The reliance on a

mermaid to replace the rejected soul serves a functional purpose, It
emphasizes manrs desperate need for any source of invigoration to lead
a meaningful life.

l'or a better understanding of the Mermaid-Soul replacenrent, it
is crucial to recall that at the beginning of the tale. the Soul was dead in
life and played no essential role in its master's spiritual realization.
Thus. the Fisherman had been presented as a materialistic person to
whom the spirit rvas a mere stranger. His repeated complaint:" Of what
use is ml soul to me? I cannot see it. I nray not touch it. I do not knou, it
"has different echoes all through the talc. The hero's materialism is
furthcr emphasized when he tells the Priest: "Father, I am in love with
one ol' the sea-folk, and nry Soul hindereth me from having my desire.
Tell nre horv can I send mlself away from me, for in trtth I lruve no
need of il."(p.530) In another instance, he tells the Priest: "l'or her
Dody, I would give my soul, and f<rr her /ave, I would surrender
heaven." (.p.531'1 'I'o the merchants, he says:"1 will sell thee my soul, ,.. I
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between the glamour of success and shamelul notoriety, Oscar Wilde
has seriousll- sought to l'athom the essence of existence. Yet, neither the
Hellenistic philosophy rvhich shaped his mentality, nor the dognratism
of the Victorian church seemed to offer him a satisfactory answer, His
obsession with the meanings of life and death has been dramatized
through various works, one of which is " I'he Fisherrnan and his Soul"
which appeared in A House of Pontegranates. In this particular tale,
Wilde propagates his personal conviction that u ith the lack of self'-
integration, life becomes a tbnn of death and negation. Thus, life loses
its traditional meaning and assumes the identity of death. The reference
to death in the majority of Wilde's tales, however, denotes the nreaning
of life. Life and death, it is obvious, have lost their normal everyday
senses.

According to Isobel N{urray, "The Fishernran and his Soul"
stands as Wilde's "most anrbitious and working out of the conflicts of
spirit and flesh, beautl' and goodness, earth and heaven, [Life and
Death]."rlt relates the story of a lonely man who willingly abandons his
soul to marry a mermaid. The abandoned soul is sent awav without a
heart to stray in the wals of evil, constantly tempting its master to unite
with it. The Fisherman. however, refuses to leave his beloved firr the
mirror of Wisdom and the Ring of Riches .He ultintately falls in the
trap when the Soul tenrpts him to nrcet "a veiled dancer with naked
feet." On the way to lhe dancer, the Fisherman foolishll, obeys the
heartless Soul, tleats an innocent child and kills his kind host. These
sinful acti<lns separate him from the Nlermaid with whom he fails to
reunite for a second time . The t'orsaken Mermaid dies as a result. At the
realization of his sins. the ['isherman turns remorseful and his heart
gets broken. True love and pain have genuinely changed him, breaking
the former barriers tetween the Fisherman and his Soul who finallv
reunite in death.

In fact, Wildc's reliance on a mermaid is not a novel artistic
device. Victorian literature revealed a "yearning for lost pagan
worlds ... [which] manifested itself in the art of the period and a new
mermaid. vogue. ... The symbolic figure of the mermaid as Vicc, ,..
exerted a more complex attraction in an age of dcclining Christian
betief."{ As tbr the plot, it has a notable affinity with those in Hans
Christian Andersen's "T'he Little \'Iermaid"( lE36) and "The
Shadow"( ltt.l7),Wilde srems to haye borrowed the klve affair between
the hero and a half human heroine liom "The Little lllermaid."
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The present study aims at probing lhe nrotivation behind Wilde's
choice of death as the ultimate ending for his lairy tales. This will be
achieved through a re- assessment of one representative tale "The
Fisherman and his Soul" (1891). ln this particular work, Wilde
manipulates the Soul and Mermaid s1'mbols to re define the corcepts of
lif'e and death. The Soul, the stereotyped Eros principle or life giver, is
subverted into a Thanatos or death symbol. The N{ermaid, on the other
hand. the archetypal temptress u'ho leads to negation, is idealized as an
Eros or invigorating spirit. Thus, Eros and Thanatos are deliberately
fused, assuming each other identity. in an intricate journel: of spiritual
revitalization, Obviously, Wilde's change of the traditional lairy ending
is a mattcr of terminology in its essence. When lil'e becomes a form of
negation and spiritual regeneration is achieved only through death,
fairy tale characters die happily ever after in a covert state of eternity
as the study will shorv.
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Thanatos, the Son of Night or the Death Principle, seems to be

the supreme ruler in Oscar Wilde's fairy tales.: The Srvallow in "The
Happy Prince" eventually dies and the Nightingale in "The Rose and
the Nightingale" dies too. The fate of these non human heroes is shared
by the Giant in "The Sellish Giant." little Hans in "The Devoted
Friend," and the Dwarf in "The Birthday of the Infanta." In fact,
Death reveals a persistent interest in Oscar Wilde's fairy heroes .The
Child in "f.he Star-Child" and the leading characters in "The
Fisherman and his Soul" are no exceptions, for all die happily ever
after.

I'he recurrent victory of Thanatos over Eros, the Life Principle,
is no accidental matter for it typifies all the above mentioned tales. This
thanatical domination, in its turn. might raise two interrelated
questions, Should these tales be taken as various expressions of a covert
death wish? If not, what is the writer's motivation behind changing the
traditional fairy ending?

The answers to these questions essentially lie in Oscar
Wilde's concepts of life and death and the terminology he has used to
define ihem. "Brought up in a home where rebellion was a tradition."2
Wilde have felt alienated from pre -conceived concepts and the serious
cultural ideals of the time. In his relativell' short life, which wavered
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And They Died Happily Ever After: The Subversion of the
Eros and Thanatos Symbols in Oscar Wilde's Fairy Tale

"The Fisherman and his Soul"
Abstract:

Among the late Victorian celebrities who have contributed to the
fairy tale genre, Oscar Wilde (1854-1900), the non -conformist dandy,
stands eminently. He published two books of fairy tales The Happy
Pnzce (1888) and A House of Pomegranates (1891), which he dedicated
to both children and adults. In addition to their highly artistic style.
these tales are quite nremorable for their untypical ending. While the
traditional fairy lore usually ends with the marriage of the hero and
heroine rvho "live happily ever after." almost all of Wilde's tales end
with the death of the leading characters.
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5. Chapter 11, Hud: Alif Laam Ra
6. Chapter 12, Yusuf: Alif Laam Ra
7. Chapter 13, Ra'd: Alif Laam Mim Ra
8. Chapter 14, Ibrahim: Alif Laam Ra
9. Chapter 1-5, Hijr: Alif Laam Ra
10. Chapter 19, iVlarlarn: Kaf Ha Ya Ain Suad
ll. Chapter 20. Ta-Ha: Ta Ha
12. Chapter 26. fhe Poets: Ta Sin Mim
13. Chapter 27, The Ant: Ta Sin
14. Chapter 28, Qasas: Ta Sin Mim
15. Chapter 29, The Spider: Alif Laanr Mim
16. Chapter 30, The Romans: Alif l,aam Mim
17. Chapter 31, Luqman: Alif Laam NIim
18. Chapter 32, The Adoration: Alif Laam Mim
19. Chapter 36. Ya-Sin: Ya Sin
20. Chapter 38, Suad: Suad
21. Chapter 40, The Believen 7a Mirn
22. Chapter 41, 7a-Mim: 7a Mim
23. Chapter tl2, Shuraa: 7a Mim; Ain Sin Qaf
2'1. Chapter 43, The Embelishment: 7a Mim
25. Chapter 44. The Smoke: 7a Minr
26. Chapter 45. The Kneeling: 7a Ntim
27. Chapter 46, The Sandhills: 7a Mim
28. Chapter 50, Qaf: Qaf
29. Chapter 68, The Pen: Nu:r
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Conclusion
Despite rvhat have been explained about the abbreviated letters,

there are trvo inimitable (iiaz) notes .First, in terms of the numher of the
i\rabic alphatret thel represent half of them. nanrely, fourteen are
nrentioned and the un mcntioned are also fourteen. The total will be
tu'entt eight letters rvhich are the Arabic letters ,Second. in terms of
I'eatures. they represent half of every I'eature of the seven leatures of the
Arabic lettcrs. i.e., alhams for jahara. alshida for rakhawa, alintibaq for
infitah., alisti'la firr inkhilhdh and alqlaqala fbr others. This can only be
lbund in the speech of Almightl' Allah rvhich has inimitable (ijaz)
implication.

As I'or thc meaning of these letters,four are revealed.First,they
stand for words or phrases related to God and His Attrihutes, e.g, AliJ'
lint fuIim stands for Ana Allah Raa'I or I am Allah the Secr. or NrTn

nreans Noor (light ),.,.etc..Second, thcy represent one of the names of the
Qur'an or a name for a surah,e.g.Qaf for surah Qaf;Yrin for Surah
Nun....etc.;third, thel' were used to attract the attention of the
disbelicvers who rejected the Glorious Qur'an.They are called "oara'
'asa" (stick beat) rvhich is a means to awake the sleeping and warn the
indifferent:lourth,they are letters of the dictionary.

Concerning the translation of these letters, it is observed that
they should be written as they are spelled out and not to be separated
h1 a comnra or spaco or hyphen. bccause each one stands for a $ord
with dcfinite mcaning. e.g- Kaf means Al-Kafi, IId nrcans Al-Hadi, Ya
nreans Al-Hakeenl'Ayn means Al-Aleenr, Sdd means Al-
Sadiq.F urthemore, the translation should be supplemented by
explanatorl footnotes. In other words. these letters reprcsent the
ntiraculous nature of the language of the Glorious Qur'an which does
not lie only in the fact that it is the Word of Almighty Allah, but also in
that although it is madc up of the sanre Ietters in which the pagan Arabs
took pride, it has not heen rivalled., and only' Almightl' Allah knows the
exact meaning of these letters

APPENDIX (T)
The complcte Muqatta'at letters and their appearance in the Quran

l. Chapter 2, The Corv: AIif I-aam I\Iim
2. Chapter 3, Ale-lmran: AIif Laanr Minr
-1. Chapter 7. al-A'araaf: Alif Laanr NIim Suad
{. Chapter 10, Yunus: Alif Laam Ra

Itt
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Surah (,12) Council,Counsultation (Ash_Shura) 6-.ljiJJl 6.13*,

Yusuf Ali: HaMim; Yusuf Ali:'Aitt Sin Qaf . ,j,,,c 1s
Pickthall: Ha.Mim Ptckthall: A'in.Sitt.Qof
Shakir: Ha Min. Shakir: Ain Sin Qaf
Surah (50) The letter Qaf (Qaf) ..3 6,rr-
Yusuf Ali: Qaf, .!
Pickthall: Qaf,
Shakir: Qaf.

Surah (68) The Pen (Al-Qalam) $lt 5-rs-

Yusuf Ali: Nru. .r
Pickthall: Nrut,
Shakir: Nun.

What can be observed from the above translations is that all of
them represent the abbreviated letters in their full forms, nanrely,
spelling them out. But there is a difference in the way these letters are
written. Ali uses the comnra to separate the lctters which entails that
they complete each other, whereas Pickthall uses periods which means
each letter is independent and does not relate to the other. In other
words, each letter represents a word. This is quite unacceptable because
the letters should bc read one by one but rvithout heing
interrupted.Shakir. on the other hand, considers these letters as one
word which is incorrect. In this case nreaning will be lost. When written
in this way ,Ald Inm fi[im it can be interpreted as one word with one
meaning whereas the interpretation should be that for each letter there
is a meaning. (See -1).

As to the meaning of these letters" it should be explained and
interpreted properly. The translator has to use explanatory footnotes or
add a brief explanation for each letter. This point is missing in all the
translations above. When read by a foreigner, these letters sound very
obscure.

Moreover. there should be reference to the different views of
interpreting these letters, nanrely, in terms of Ahlu Sunnah and the
great hnams. That there have been differences in the interpretation of
the the Glorkrus Qur'an anrong the greatest commentators and even the
Companions of the Holy Prophet (PBUH) and the great Imams can not
be denied. but these do not relate to the essentials of the faith of Islam
on which all Muslims have agreed.
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Surah (10) Jonah (Yunus)
Yusuf Ali: Affi kun, Ro.
Pickthall: AIif.krm.Ra
Shakir: Alif Inm Ra

Surah ( 13) The Thunder (Al-Ra'd)
Yusuf Ali: Alif, Lam, Mim, Ra,
Pickthall: Alif.ktnt.Mim.Ra
Shakir: Alif Inn Mim Ra

Surah ( 19) Mary (Nlaryam)
Yusuf Ali: Kaf, Ha, Ya,'Ain, Sad,
Pickthall: Kaf.Ha.Ya.'Ain.Sad.
Shakir: Kaf Ha Ya 'Ain Sad

Surah (20) Ta Ha (Ta Ha)
Yusuf Ali: Ta-Ha
Pickthall: Ta.Ha.
Shakir: Ta Ha

Surah (26) The Poets (As-Shu'ra)
Yusuf Ali: Ta,Sin,Mim,
Pickthall: Ta.Sirt.Mim
Shakir: Ta Sin Mint

Surah (27) The Ants (Al-Naml)
Yusuf Ali: Ta,Sitt,
Pickthall: Ta.Sin.
Shakir: Tq Sin

Surah (36) Ya Sin (Ya Sin)
Yusuf Ali: Ya, Sia,
Pickthall: Ya. Sr)r.

Shakir: Ya Sin

Surah (38) The Letter Sad (Sad)
Yusuf Ali: Sad.'
Pickthall: Sad.

Shakir: Suad,

Surah (41) Explained in Detail (Fussilat)
Yusuf Ali: Ha,Mim,
Pickthall: Ha. Mim.
Shakir: Ha Mim
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'l he {rabs rrerc \er} proud of their language and Arabic $as at
its peak nhen the Qrrr'an u'as revealed.Therefore,with such letters as

.4lif l .dm llfun.]'t1 Sfut .l lq- lfirn,clc..the Qur'an challenges mankind to
produce a Surah irt least sonrervhat sinrilar to the Qur'an in beautl and
elegance. il thel douht its authenticitr.

'lo couclude, thc ,\rabs rre noted frrr their rhetoric abilit!',
eloquence and nreaningful erprcssion. .fust as the constituents of the
human hodl are known to us and can he obtained, the letters
comprising the Glorious Qur'an. sruch as Alif litn Mim are known to us
and are used frequentlv to lbrmrrlate rvords. l,ife can not be created by
us even if we possess knowledge of'the constituents of the human body.
Similarll, though ue know the letters that constituto the Glorious
Qur'an, rve can not capture the same eloquence and beauty of
erpression in it.Thus. the Glorious Qur'an proves its Divine origin.

(Naik,2000)

5. The Translation of the Abbreviated Letters into English
'I'he translation of the (]lorious Qur'an has always been a

prohlematic and difl'icult issue. Since Muslims revere the Glorious
Qur'an as nriraculous and inimitable (i.iaz al-Qur'an). thel argue that
the Qur'anic text can not be reproducctl in another language or form.
\Ioreover, an Arahic rvord nrar have a range of meanings depending on
the context, but making an accurate translation is even more
difficult.Horvever. there have been numerous translations by Muslims:
Dr.lllrrhaurmad Nluhsin Khan, Dr. X'Iuhammad Taqi-ud-Din al Hilali,
\Iaulana N'Iuhamrnad Ali. Abdullah Yusuf Ali. M. H.
Shakir,Nluhammad Asad and Nlarmaduke Pickthall (the most popular).
and non-N{uslims: Alexander Ross (1649). George Sale (1734). Richard
Bell t1937) and Arthur John Arberry (1955).

'fhrec translatious of the l.l abbrcviated letters rvill be discussed
bekru. i.e, b1 \'usrrl'Ali, Pickthall and Shakir.

Surah (2) The Cow (.Al-Baqara) i:ljl 6.,13'*

Yusuf Ali: Alif, Inm, Minr, r.ll
Pickthall: Alif.Itnt.frlin
Shakir.' Alif ktm Llinr

Surah (7)'Ihe Hights (Al-A'raf) uil.,pYl 6-,13r-

Yusuf Ali: Alif, Inm, ,VIim, Sad, ua.]l
Pickthall: Alif.ktnt.L'Iim.Sad
Shakir: Alif km Mim Sqd

t5
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Gcnerally speaking. these letters are ahuost imnrediatell'
tbllowed b1' urentioning the (ikrrious Qur'anic reyelation itsell. For
instance. in eight surahs tho lbllorving verse begins: "These are the
signs .....", five surahs begin rrith "The Rerelation...". three other
surahs hegin with "B1'the Qur'an...", and tw(, surahs begin with "Bt
the Book...".At the beginning, the Qur'an challenges all men and jinn
to produce a recital like it and adds that thcy would not bc able to do it
even if they backed each other. This appears in surah 17 Al-lsri' verse
88 and in surah 52.{l-T[r. rtrse -l-l.Then the (ikrious Qur'an repeats
the ehallenge in surah 1l H[d verse l3 "Pnrduce ten surahs like it ' and
then in surah l0 Yunus yrrse 38 "Producc one surah like it" and
Iinalll the easiest challeuge is girerr in surah 2 {l-Baqara .lcrses 23-

24.This represcnts the rniraculous nature of the language of the
Glorious Qur'an which does not lie onll in the fact that it is the l\ord
of Allah ,but also in that althouglr made up of the same letters in which
the pagan ,\rabs took pride .it has not been rir alled.

In short. opinions har r: heen nunrerous but a consensus elusive.
More inrportantlyl none of Nluhanunad conrpaltiotrs have asked him
regarding thesc letters rvhich cntails that the usage of such
abbreviations was well known to the Arahs of the time and rvas in
vogue before the advent of lslant. In addition, it remaitts onr of the
secrets betwecn Almightl Allah and His Nlesseuger that these letters
are signs or s;-nrbols and onll Alntight.v .{llah knons them.

4. Best Explauation of the Abbreviated Letters
Of all the explanations given above lx various scholars, rrne

n'hich is considered authentic and is supported h1 Taf'.sir of lbn Kathir.
Zamakshari and lbn-Tairnil-ah.lt is that thc human bodf is composed
of various fundamental elements that are found in naturc. Clal' and
dust are conrposed of the sarne lundamental elements, but it uould be
absurd to say that a human botll is exactly the samc as the dust. We calr
all have access to the elenrr:nts tlnt are I'ound in the hunran hody and
add a felr gallons of water. uhich is the constitution of the hunratr bod.r'.
yet we are at a loss *'hen asked about the secret of life. Sinrilalh the

Qur'an addresses those people rvho reject its Dirine authoritl .lt is
composed of thc same letters through which the Arabs used to e\press
themselves nrost eloquently.

l-+
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[Quran: Ash Shura Chapter 12]

O .^Ji= ,t---,jf O -
I Ha Meent
2 By the Book that makes lhittgs clear
[Quran: Az Zukhruf Chapter 13 AND Ad Dukhan Chapter 41]

Q,*i' t,.ti iii"-tJi.i, O .-
I Ha Meem
2 The revelation of the Book is from Allah the Exahed in power Full of

Wisdom.

[Quran: Al Jasiyat Chapter 45 AND Al Ahqaf Chapter 16]

What can be obserr,ed is that in chapters -10 and,ll. the second
verses end in Mint. ln chapter {2 n'e cann<lt derive much information
from verse 2lAyn Sin Qdl) so we should look at tlre next verse. that too
ends in Mirr. Chapters d3 and {4, second verses end in Nr7a..r. Noon is
connected with .,\bor (Light) of Allah.

Allah is telling us in both these chapters, in the second verses bv
the book that makes things clear. Just in case we missed it in chapter
.{3, the verse is repeated in chapter -14 tn highlight it. How are things
made clear in a book? Books are nrade up of words. Words are made
up of letters. The things being clarified to us are the letters, in this case

Hd and Mim, which precoded the verse that points to clarification.
linally, in chapters 45 and 46, the second verses again end in Mirl. Not
only is that, but Allah's attribute Al Hakeem (The Wise) used as the last
word. He attributes Hakeem f,F. starts with Hd and ends with Mim.
Just to emphasize the opening letters, the verse is repeated in the last
two chapters (45 & 46) out of the seven chapters. The attribute A/
Hakeem was also the last word in verse 3 chapter 42. It is clear. Nothing
has been hidden.

In total, we have three out of seven chapters emphasizing the
attribute Al Hakeem. We have five out of seven chapters where the
'non-lettered' verses end in Mim. All the above chapters are placed
consecutively in the Qur'an. The first one is placed in the 40th position.
That is the clue. Allah is telling us that the clue is in the letter Mim
which has a numerical value of ,10, If that is not enough, Chapter ,10 is
named, Mu min.

l.l

(Ilm Huroof Series)
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station of the Bab, because in his name, 'Ali Nluhummad, the
"Name of Custodianship ['Ali, as explained above] precedelsl the
name of Prophethood". Thus, this interpretation is supported by
the first verse of the second sura: "That is the Book, wherein is no
doubt, a guidance to the Godfearing who believe in the Unseen.."
the word "Unseen" refers to the dispensation of the Bab, not that
of Muhummad, and in using the word "Unseen" God established
*ithin the "atoms" of the Qur'an a covenant u'ith humanity that it
will recognise the Bab.
Moreover, the "lam" contains the three disconnected letters

within itself, so that what can be said of the realities of (A), (L) and (M)
is also true of the "lam". The fact that the (M) is in the lam is proof of
the lam's "self-containedness" or "self-sufficienc1", such as in the verse

"He, verily, no God is there save Him." Bahi'u'lldh notes that the Alif
is placed between the (L) and the (NI) in the "lam" and says that this is
a mystery that none can comprehend.

(Nlarshall, 1999)
As to the letters Hd Mim, they are used as the opening letters

of 7 Surahs in the Qur'an (See 1.2), The letter lld is for Hamd (Praise)
and all Hamd is for The Divine the Rabb (Lord) of the worlds. The
opening verses are shown here:

O,+iri;i,*?5jii^O,;
I Ha Meenr
2 The revelation of this Book is fron Allah Exalted in Power l-ull of

Knowledge

[Quran: Al Muunin Chapter 10]

Q --;.i'.p1,"ri; Q ;
I Ha Meenr
2 A revelation fron (Allah) Most Gracions Most Merciful
[Quran: Ha Meem Chapter 1I]
1.r1;', .a,i; .ijQ:.... O ;

A'-Sli)li'"l\;Go
I Ha Meem
2 Ayn Seen Qaf
3 Thtts does (He) sentl Inspiration to lou as (He did) to tlose befttre you

Allah Exalted in Power full of Wisdom.

l2
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Malak or Al-Kabeer, fla- moans Allah or Al-Hadi, I/d means ,.\l-Hakecnr
or Al-Ameen, 'Ayz means Al-Azeez, .Sdd means Al-Nlosarvir or Al-Sadiq.

On the other hand, Bah6'u'll6h attributes great inrportance to
the fetters AliJ lin rl4r-rr because thel- appear at the begirning of the
second surah. and effectivel) introduce the rrhole Qur'an. He puts
forward the following interpretations on tlre disconrected letters.{/#'
@), fim (L) and Mr-ru (NI):

i.(A) represents the Absolute Divinity; (L) represents the Absolute
Trusteeship [wila]al; and (Nl) represents the "Muhammadan
Actualitl IBeingness]". 'Trusteeship' refers to the spiritual
guidancc that is provided. for example, b.v the Imanrs. 'l'lre Imam
'Ali is commonly known as the "Guardian". the Arabic word for
this being "wali". lt comes from the sarne ru)t as the word wilaya,
which is translated here as trusteeship,

ii.The letters also refer to the "endless mlsteries [indicative of the
chronological fulfillnrent of prophecJl h1 means of which He
alludes unto the period of the concealnrent of the [espected
eschatolngicall Beautl hehind pavilions ol (ilory." In other nords,
the letters refer to the nrystery in thc pruphecies or signs of each
Manifestation regarding the One that is to follow. For exarnple,
such a versc from the lrnanrs: "With the expiration of 'Alil-Lam-
Ilint-Sad' through to 'Alif-Lam-Minr-Ra' the NlahdilBahl shall
rise up."

iii. (A) is a "herald of His Greatest Nanrc". Allah (A heing the tirst
letter of the word Allah)l (L) .ep.esents part of God's hidden
knowledge; and (lI) indicates God's Nanre, the Beslower. If the
three letters are put together with these meanings, thel add up to
the sentence: "I am God, the NIost-Infirrrned, the Bestouer". By
asserting this at the beginning of the Qur'an, God ordains as He
pleases and no-one can ever know what he desires and knows.

iv. (A) represents "the [Exclusive] Oneness of His Esstrnce"; (L)
represents the "Custodianship [wilaya] of His Overseer [walil" for
"the letter L is ... indicative of Custodianship"t and (M) indicates
the Prophethood [nubuwwa] of l\Iuhuammad, vhose nanre begins
with the letter I\I. 'Prophethood' means bearing the responsibilitl'
of bringing a revelation liom God to humanity.
Bah6'u'lLih goes on to point out that in the ordering of the letters
(A),( L) and (M) as they appear at the beginning of the Qur'an, the
(I-) comes belbre the (Nt). He argues that this is a pnrof of the

!,
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On the other hand. lbn Ahhas believes that Alif rel'ers to Allah,
I-riar to Gibra'eel. and Minr to Nluhanmrad (PBUH).

.\s to F arahi's tlreor5. it is knou n that the Arabic letter A/l' is
used to nrean a cow and was represented by a cow's head, He claims
that the surahs that begin rvith the sarne letter is a similarity in their
topics and even in their style and construction. For instance, all Surahs
whiclt begin with Alif hasicalll deal with Tawhid
(monotheism) .Furthermore letter Alif also stood for Allah. the one and
.{krne.'I'hus, F-arahi (1930) suggests that "tlre abbreviated letters by
nhich other Surahs commence are placed at the beginning of the
Surahs to slmholize a relation hctrvren the topics of a particular Surah
and their own ancient connotations." In Surah Nun the letter Nia
dcnotes its ancient meaning of tish. 'l'he prophet Jonah (PBUH) has
beerr addressed as Sahibu'l-Hut. i.e. he who is swallorved by a
n'hale.Therelbre, the Surah is called Nun, namely derives its name from
its rt'fert,nce.

(Saleem)
Another interpretation is suggested by Al-Adl .He interprets

thc disconnected letters in terrns of thc Hieroglyphic language (An
ancient F)gyptian language)..{ccording to Hieroglyphic language. /(Z/
Hci Ya'Ayn Sdrl in Maryam Surah has the folkrwing nreaning:
Kry' nrcans unfold a secret, or uncover a real fact.
Hd nreans pay )'our attention. conres from the sky.
lZ nreans here vou are.
',l-yl nreans a good, beautiful. honcst, nice servant.
.Sfd rneans sat". speak. and tell a story.

(Al-Adl)
,\l-Bahrani and Al-Bahrani give another interpretation for Kaf Ho

l'ii'Ayn Sadl.
KZf meaus Al-Kafi
IIZ means Al-Hadi
Yi? nreans Al-Hakeem
'.,I-yrr means Al-Aleem
.5'r7d means Al-Sadiq.

Ther believe lhat each letter of the above abbreviated letters
rrpresrnts one name of Allah's nanres with a great difference in
identiff ing Allah's names rvhich thev refer to.For others I(Z/ neans Al-

lo
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3. Some Interpretations of Some Abbreviated Letters
There have been various interpretations of the abbrcviatcd

letters. All depend on the different viewpoints taken by dilferent
interpreters. According to sonre Imams of Ahlu Al-Bait (The family of
the Messenger) the interpretation of these letters is as lbllows:
l. Alif Mm Mihr in Al-Baqara Surah means I'nr Allah Al-Malak
2. Alif lim Mim in Al- lmran Surah means I'm Allah Al-Majeed
3. Alif Inm Min Sad in Al-'Araf Surah means I'm Allah Al-Nluqtadar

Al-Sadiq.
1. Alif Inm Rd in Yunus Surah means I'm Allah Al-Ra'oof.
5. Alif Inm Mim Ra in Al-Ra'd Surah means I'nr Allah Al-NIuh.v-, Al-

Mumeet, and Al-Raziq,
6. KAf HA Yd'Ayn Sdd in Maryam Surah means I'm Allah Al-Kafi.Al-

Hadi,Al-Wali,Al-'Alinr,Al-Sadiq al-wa'd.
7. TAHA in Ta Ha Surah is one of thenanesof the Messenger of Allah

(PBUH) which means Ya Talih Al-Haq Al-Hadi ll1-hi.
8. Id Sin in Al-Naml Surah means I'm Allah Al-Samee' Al-'Aleem.
9- Yd Sirt in Ya Sin Surah is one of the names of the N{essenger of

Allah (PBUH) which means Ayuha Al-Sam' llwahi rv AI-Qur'an Al-
Hakeem

10. Hd Mtun. Ayn Sin Qaf. ht As Shura Surah means Al-Haleem Al-
Mutheeb Al-'Alam Al-Samee' Al-Qadir

11. Sad in Sad Surah means a wellspring from beneath Al-'Arsh from
which Messenger of Allah (PBUH) abluted when he was sent to
Heaven. (See Tabtaba'y). (Tabtaba'y,ch.l8)

The mysterious secret of the letters Ald Inm Mim is that AliJ'
refers to the beginning (the beginning of the articulation from the
chest),, lim to the middle (the middle of the articulation and
depends strongly on the tongue), and Mim to the ending (the ending
of the letters and its articulation from the mouth).'Ihese three letters
represent the origins of the articulation of all Arabic letters, namel.v-,
the mouth, the tongue, and the lips. The"r are also arranged from the
beginning to the middle and then to the ending. Thcrelbrc each
surah opens with these letters includes the beginning, middle and
ending of the creation (of the world).
(Badaa'AI- Pawa'd.ch.3)

9
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l-akhr al-Din al-Razi. a classical conrmentator of Qur'an, mentions that
Arahs lvould nanlc things after such letters (e.g. money as'!'. clouds as
't'. and tish as '.;').

(Wikipedia)
2.2 l\'lodrrn Opinions

ln l97l Rashad Khalilh. an Eg-yptian biochemist discovered a
mathenratical code in the (ilorious Qur'an.He believes that these initials
rvhich prefix 29 chapters of the Glorious Qur'an occur throughout their
respective chapters in multiples of nunrber nineteen. Though disnrissed
as heretic by l\{usliar scholars, Khalifa's work did receive some acclaim
h1 notable sources. Nlartin Gardner, scientilic American of September
l9ll0 states:" It's al ingenious study of the Qur'an,..Nineteen is an
unusual prime. For exanrple, it's the sunt of the lirst powers of 9 and l0
and the difference between the second powers of 9 and 10."

(rbid)
The Canadian Council on the Stud1" of Religion in its quarterly

Review of April 1983 agrees that the code Khalifa discovered is "an
authenticating proof of the divine origin of the Qur'an."

.\nrin ,{hsan Islahi,a renowned exegete of the Qur'an, agrees
rvith Razi and mentions that since these letters are names for
Surahs,being proper nouns they are not bound to have a meaning.
Furthermore. he agrees with Hamiduddin Farahi,a Qur'anic scholar
from the lrrdian subcorrtinent. on how these letters must be
appropriatell chosen according to the content and theme of the
surahs.Faralri relates these letters back to Hebrew alphabet and
suggests that those letters contained a symbolic meaning in addition to
their phonetic sounds,and the Glorious Qur'an perhaps uses the same
nreanings when choosing the letters for surah.For example,letter
.\ rTrr (.r).u hich slnrbolizes lish and Surah Nun mentions Prophet Jonah
as "companion of the fish ".Sinilarly,the letter 7d or Tuay(!) represents
a serpenl and all thc Surahs that begin with this letter mention the
stort of Prophet Nloses and serpents.

Western scholars have attcmpted to explain these letters. In
1996, Kaith Nlassel proposed nerr evidence for an older theory that the
"l\{lsterl Lctters" wcre the initials or monograms of the scribes that
had originalll' written the sura down. He demonstrated that the letters
thcmsehes occur in a specific order, suggesting a hierarchy of
importance.I{oweveri this idea has not yet gained a wide accepta:rce.

(rbid)

I
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Despite the tact th:rt thesr letters arc 1r ritten t(rgethcr likc a s urrl.
raclr r)lle should be rcad scparalcl-v. i.e, otre b\ orte. henec thcl' arc
called disconnectcd (,r' abbrrviated lettcrs.

Oue important characteristic about thesc l{ lettels is lhal if thel
are collectcd the folknving phrase is obtaincd :r- 4l CLtl a:.Lr J-'j. (ll)ll
Kathir)
Or 4l*oj dr \rJe .Llj,.a Jl as"...i rF Ltf *
.4.Lr 'l.Li' I 1- ..y.a 9l .r-").S gLi .;,.a.r y 3t

..),0 Ji
lJS !F Jjr. *-: dl ri ,> tl CLE r"-''r -ra.i 3l ..,p15 

^.h1 ,Jc ,.rr.
(Al-Bahrani and Al-Bahrani)

2. Nleanings ofthe Abbreviated Letters
Nurnerous opirrions hale been gilen on the possibk: rnr,ilning\

and probable siguilicance of these "rnl'stical letters" zrs tlrrl are
sometimes called, 'I'hough uncertain. there have heen a r arirlr ol
explanatiorrs oftcred hv Nluslint and non-l\luslinr scholurs thlough thc
ages. 'l'herc arc two tlpes of opinions that arc to he discusserl in this
study, nanrely, classical and modern.
2.1 Classical Opinions

Thore is rro reliable report of prophet l\Iuhamnrad ( l'BU ll )

haring used such erpressions in his ordinarv speech or lris having
thrown light as to its usage in the Glorious Qur'an.\ftrre inrportanth.
none of his Conrpanions seemed to har e asked hirn.

The lirst opinion is that according to the farnous (ionrpaniorrs

Iiin Ahbas and llin N'las'ud as citcd b1 .{bu Halran al Andllusi in his
Bahr Al Nluhit, these letters stand for words or phrased relaled to Gotl
and His Attributes. c.g. Alif lim Mrir stands fbr Ana Allah Raa'l or I

anr Allah the Scor, or Nin means Noor (light)....ctc.
'fhe second opinion is cited h.v Qutada.Mu.iahid and Zaid hin

i\slim.F'or them these lctters reprcsent one of thc nanres ol tlrc Qur'an
(,r a name lirr a surah.c.g.Qdl Ibr surah Qal.'\ r?rr lirr Surah Nurr....etc.

(Hamoda,)
Thr third opinion is th:rt these letters lrcre usrd I() attr ct thc

attention of the disbelicvers who rejected thc (ikrrious Qur'an.
The lburth opinion is that the) are letters of the dictionan.

( lhid)

1
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It can be observed that thcre are ccrtain co-occurrence
rcstriclions in these lettcrs. Iirr example, A/r/ is invariably folkrrved bt'
lint.The substantial majoritl- of the combinations hegin either Alil linr
or Hii Minr

lWikipedia)
Concerning the recurrence of these letters in the opening of the

sur:rhs, thev can be classified inlo:
i. flrosc opening onc surah: Alif lim Mi,r, sddlua.J\ Alif lim Manr
Ra ,r"JKaf Ha Yd Ayn Sadtr$, Ta Haq Td Sh,A Yd Sin.* Sdd ce.
Ild .lf im p 

"{-v,r Si,, QA"f &".. Qdf 21 ,N fina

ii.Those opcning tryo surahs: Ta Sin Mim $
iii.-I'hose opening five surahs: Alif Inm Rd it
iii.Thosc opening six surahs: AliJ Inm Mim l\ ,Hd Mhn e
'l'he surahs opening rvith Id Sin Mim # and Ta Sin c*are called al-
to$asccnl r:-l-rLll or al -tan,aseen r-*rl3.hll and those opening with Ila
MIm * arc called al-hawamim p1llJEll.

( Al-Bahrani & Al-Bahrani)

6
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ii.Surah Al-Imran chapter 3
iii.Surah Al-Ankabut chapter 29
Iv.Surah Al-Runr chapter 30
v.Surah Luqman chapter 3l
Vi.Surah Al-Sajdah chapter 32

Ali.f, Iim, Rri (-ll) occurs in six consecutive surahs: surah l0 to surah l-i:
i.Surah Yunus chapter l0
ii Surah Hud chapter ll
iii.Surah Yusuf chapter 12

iv.Surah Al-Rad chapter 1-1

v.Surah Ibrahinr chapter 14

vi.Surah AlHijr chapter 15

Ta Sin NIim (-!) occurs in two Surahs:
i.Surah Al-Shura chapter 26
iv.Surah Al-Qasas chapter 28

1..1. Combination of lbur letters occurs trvice:
Alif Lhn Mtun Sdd 1s4t'1
i.Surah Al- Aaraf chapter 7
ii.Surah Al-Anfal chapter 8

1.5. Combination of five letters occurs trrice
i.Surah Mar.r-anr chapter 19 hegins with Ktif HA Yd A1n Snd 'r,$
ii.Surah Al-Shura chapter 42 begins with lIa llim .A-t-rt Sin Qtil lo ,-

This Surah has double combination of abbreviated letters one set ol
two letters followed by one set of three letters.

(Naik.20(X))
Below is a tree diagram of the Qur'anic initial lttters.latreled rvith thc
respective numbers of occurrences fronr right to left:

)
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l. What are the Abbreviated Letters (Muqatta't)?
In ,\rabic, there are letters which are rvritten together like a

wrrrd but each one is pronounced separately flch as Alif lim Mim {l ,
I r .Sirr rr:, Ha Meem?,t,..etc.They are known as "Al-Muqatt't" or the
"abbreviated or disconnected letters".They are also called "Fawatih"
or openers as they form the opening verse of the respective chapters.
There are 29 letters in the Arahic Alphabet (if hamza and alif are
considered as two letters) and there are 29 surahs i.e. chapters in the
Glorious Qur'an that have the abbreriated letters prefixed to them;
exactly one half that is 14 letters appear as Muqatta't, they are as

follows:
lAlifl,Ha C ,Ri ..r. Sin c.l", Sid cr,Ti ! ,'Ayn e, Qef 6,Kef

,:i,LimJ,r"-Iim ,., Niin rr, 115 r , Yi f l (See appendix l)
(Wikipedia)

In terms of structure or form these letters are classified into:
l.l. '[hose rvhich sometinres occur alone. prefixed each to only one

surah:
Three Surahs are prelixed with only one letter:
i.Surah Sad chapter 38 SAd cF
ii.Surah Qaf chapter 50 QAf .!
iii.Surah Nun chapter 68 Nin O

l. 2. Those which occur in a combination of two letters in l0 surahs as
Shown below:
Three of them occur only once each:
i.Suralr Ta Ha chapter 20 TA , HA &
ii.surah AL-Naml chapter 27 Td , Sin l.r"!
iii.Surah Ya Seen chapter 36 Yd, Sin u4

Ha, Mfun (ar) occurs in seven consecutive surahs from surah 40 to 46:
i.Surah Ghalir or AI--Mu'min chapter 40
ii.Surah Fussilat or Ha Meem chapter 4l
iii.Surah Al-Shura chapter 42
ir'.Surah Al-Zukhruf chapter 43
v. Surah Al-Dukhan chapter 44
vi.Surah Al-Jathiyah chapter 45
vii.Surah Al-Ahqaf chapter 46

1.3. There are three combinations of three letters occurring in 14 surahs
as lbllows:
Alif, Inm, Min ( l\ occurs in 6 surahs:
i.Surah Al-Baqarah chapter 2

l
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letters prcsent the names of the Surahs 6s appointed bv Allah in the
sense that Arabs would nanre things after such lctters{e.g. 'nronc}'' as'f
',clouds as'l '.and fish as'O' )this view is cited hy Fakhr al-Din al-Razi
a classical comnrentiltor of Qur'an.Nevertheless,according to Rashad
Khalifa these initials and nunrher l9 are related to what he describes as
"mathematical miracle of the Qur'an;(c)these letters are used to attract
the attention of the Prophet and to represent the Divine origin of the
Qur'an and then the Arabic rhetoric abilit.v" and
cloquence.Therefore,translating these letters nray var)- in accordance
with the different viervs given.Three translations are adopted and uill
be discussed through this stud.v-.These are of Yusuf Ali.Pickthall and
Shakir.

It must be admit:ed that though accepted ,the different vielvs still
need to be devekrped and verified if they are considered the onll' logical
explanation of the abbreviated letters.It is cr-rncluded that tlrcse letters
when translated should be spelled out idependently- and not to be
separated uith an explanatory footnote showing its meaning and
significane.A suggested translation is presentcd of these letters.

lntroduction
The Islamic world is growing again, its centre is rvidening. and

Nluslims evervuhere. especially throughout the English speaking part
of it. need a version of their Scripture thel' can contidently give to their
children as rvell as to friends who have not yct captured the full message
t-tf Islam, 'fhe "disconnected" or abbreviated lotters are those letters in
the Arabic alphabet that appear at the beginning of a numher of Surahs
of the Glorious Qur'an like the second Surah Al-Baqara begins with the
letterc AliJ lim ll[im .The letters that appear at the beginning of Surahs
in this wa1* are: Alif 1.ge C,RA..r .Sin r.r,Sid ir,TI !,'Ayn t.Qnf
(.J ,Kef el ,LImJ ,NIim p , Nfin r-: , 115 a , Yi r .(ireat importance have
been given to these letters because they etTectivcly introduce the whole
Glorious Qur'arr . There have been a varietl, of explanations ollered by
Nluslim scholars (classical) as well as Westerrr (nrodern) to find out the
possible meanings and probable significance of these "nrlstical letters"
as they are sometimes called. This studf is an attempt to discuss the
different opinions of the mcanings and significance of thcse letters and
how to render them into English.
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The Translation of the Abbreviated Letters (Muqatta't)
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Dr.Itrtihal Mahdi Al-Tamimi,
an Instructor at College of Lalguages

/Department of English

Abstract:
More than one -fourth of the Qur'anic Surahs begin with certain

abbreviated letters like Alif Laam Meem, Ya Seen, Ha Meem, etc which
are called Huruf-i-Muqatta'a.They are also kown as Fawatih or
openers as they form the opening verse of the respective chapters.
There are 29 letters in the Arabic Alphabet (if hamza and alif are
considered as two letters) and there are 29 surahs in the Glorious
Qur'an that have the abbrevialed letters prefixed to them; exacJly one
half that is 14 letters appear as muqatta'at.They sometimes occur alone,
(e.9. Sad), sometimes in a combination of two letters, (e.g.Ya Seen) and
sometimes in a combination of three, four or five letters,(e.g.Alif Laam
Meem).There have been a variety of explanations offered by Muslim
scholars as well as Western to find out the possible meanings and
probable significance of these " mystical letters" as they are sometimes
called.

The need for translating the Glorious Qur'an arises when a Iarge
numtrer of non-Arabic speaking people embrace Islam. However,
translating the Glorious Qur'an has always been a problematic and
difficult issue since Muslims revere it as miraculous and inimitable(ijaz-
al-Qur'an).Numerous opinions have been given on the translation of the
exact meaning of the atrbreviated letters (Muqatta't),but a co:lsensus
elusive.This study is an attempt to discuss the different opinions of the
meanings and significance of these letters and how to render them into
English.

It is noted that though the meaning and purpose of each particular
letter or combination of letters is uncertain and only Allah knows their
exact meaning, some of the better known opinions are given:(a) they
stand for words or phrased related to Allah and His
Attributes,according to this view Alif Lam Meem stands for "Ana
Allahu 'Alam or I am Allah the All Knowing. The famous companions
Ibn Abbas and Ibn Mas'ud are said to have favoured this view;(b) these
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