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Abstract

This study came under the title” the impact of the effectiveness
of training on the performance of voluntary organizations- a case
study on “ The Islamic Call Organization” in the period 2015 —
2005 The research aimed to study the impact of the effectiveness
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of training and knowledge of efficiency, in performing training
in the organization under study,The researcher used the
descriptive analytical method, the historical method, case study
and comparison, and components of efficiency in training, also
to review the literature on the subject of study, and to find out
the extent of the effectiveness of the programs implemented in
the organization in the period of study, in addition to finding out
the ways , means and methods that increase the efficiency and
effectiveness of training, targeting the fact that the training should
not only lead to knowledge and expertise transfer, but also to
raise the morale of the trainee, as a way to change the behavior
and to gain continuously new ways of working so as to bridge
the gap between the desired performance and the actual one, as
an integra ted activity. Training aim is to build scientific and
practical capabilities ,which are able to harness all the knowledge
and achievements to serve the objectives of the organization . it
also included test of hypotheses, and the conclusion including
findings and recommendations, of the most important findings
that; the identification of training needs.
key words : Training, Voluntary Organizations, Islamic
Call Organization
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Abstract:

The study amid to show the provisions of divorced women is
in the waiting period if her conditions are meted she is not contra-
indications. The aim of this research is flexibility of Islamic sha-
ria, as the Islamic sharia divorce was initiated when married life
was tight as also legislated the at reform the will of reform. The
problem of the study is to clarify the disagreement of the jurists
about the rule of attesting the divorce and the rule of informing
the divorced wife of the reform. the most important objectives of
this research statements and the ruling of informing a divorced
wife of talking her back. the study relied on the method by refer-
ring to the most important books of the figh and fundamentals of
figh, language, and the Sudanese Muslims personal statutes law of
1991.the study concluded several results, including: the husband
has there right in returning his divorced wife as long as she is in
the waiting period. It is desirable to bear witness to the return as it
is desirable to inform.
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Abstract

This study dealt with the impact of continuous improvement
on achieving competitive advantage at Garden City University. .
The problem of the study was to know the impact of continuous
improvement on achieving competitive advantage, and how to
carry out the process of continuous improvement and its impact
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on creating a competitive advantage for the organization. The
problem of the study is summarized in the following question: does
continuous improvement affect the achievement of competitive
advantage. The study followed the descriptive approach to cover
the theoretical aspects, and the analytical approach to test the
hypothesis of the study, which was as follows: There is a statistically
significant relationship between continuous improvement and
achieving competitive advantage. The study reached a number
of results: Continuous improvement affects the achievement of
competitive advantage. Continuous improvement and development
is the responsibility of all university employees. The university
works to compare its performance with the performance of local
and international universities through work teams that provide
studies to improve the quality of the educational process. Total
Quality Management benefits from foreign expertise. For the
purpose of continuous improvement, the university administration
encourages proposals for continuous improvement. The university
administration is working on studying and analyzing the
competitive advantage to determine (strengths and weaknesses /
opportunities and threats) in the university. The most important
recommendations were the necessity of increasing the interest of
the senior management in continuous improvement that creates a
competitive advantage for the university, carrying out a process
of evaluating the performance of the university compared to other
universities and benefiting from programs that improve the quality
of the learning process, the need for external training programs to
benefit from foreign expertise to ensure continuous improvement,
establishing an administration Specific to strategic planning, in
which competitive advantage is studied and analyzed, adopting
the Japanese approach to continuous improvement of total quality
(Kaizen).
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Abstract:

This research discusses the phenomenon of school dropout in
the two localities of Atbra River and New Halfa to know its causes and
find out suitable solutions and also to know the most important social
reasons behind the phenomenon of school dropout . The researchers
used questionnaire to collect data. The theoretical framework of the
study discusses the concept of basic education i.e. its importance and
aims as well as the historical background of education in these two
localities. The researchers used the suitable statistic techniques such
as percentage, frequencies, (T) test,(Z) test and Spearman test. The
most important finding is that social factors have the most impact i.e.
the guardians ignorance about the importance of education and their
desire to marry the girl at an early .
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Abstract:

This study presents a reading of a model of contemporary poetry
in which we stand on some of the mechanisms of free structural
formation that constitute an artistic path for many poets; In order to
touch the tools of imagination and beauty in such texts. We will raise
this technical issue through three axes: the moral tools - the aesthetic
image - the harmonization of structures, taking the descriptive
analytical method as a tool for this lesson. An attempt has been made
to access a number of the Diwan’s poems, tasting and analyzing these
three axes, and to identify the pillars of their artistic formations. In
the conclusion of the lesson, we find that the structural formation
in a contemporary poem cannot be confined to one artistic mould,
or follow a single structural approach, or be closed within a single
structural framework. This is one of the doors of poetic freedom in the
formation of the contemporary poem.

n 02022 piliy - 1443  pilidl gu) - juise pilill 2ol - d1giw g1y G080 drale dlao




(L3 ga3l LAY A yd (933) & puslall Bluadll & pondl SALL S OLAT oo

.

dodo

oslsdl st Sl adsdll A4l duid) Olegdshl o 5o dwlyll Olsis O
o slly @alad) 0yl ge U9Vl @ Mls o il OB e 12V @ )l G B polsbl dyym i)
8yoLall ssloull aol s posatl Lis (byiiug Lo L] 5 301 6 polsll i 0 0dag
doYl dmids Byg-tikl sl ,Sol Cman yelall Lall do8 1015 (dlepll dousal lia §
. (=2012 (al_szll @

BB wge Al 8y5all _ dygishl OlssYl i L8 j5lowe 33 Lo Lyl oy
duzdl by das (e iy Sis Lo &= 4oy ped s sgall oLA] dsy s SIA)
S5, e Lasy pudy (g1 a8 JSde sslabl ode pudng . polsell g, = ddl § damdull
Cizl) 10T b)) o] gl 3851 Wy, polebl =l & Gl USadll &y o Jo o
dealis casy sLad) pMBT dablies b Lall o8 Olgns of J] SLaY Hussy dwlydll joloe (s
GLlsdl Gtz s ddadatt] Aol Slulyudl s dusl Mosue dwhydll 0ds 0555 Of
iy ,b s eie Jouz US040 0Lilad JliSle sddl polsll Luds § LasST Leg cdudl
1Jsde

Ennd o Gy Suoebl L RS 0d)) 1ggodl so-ill sl (s 5,08 90l JUB
&yl 39l 0L diie Uilg] go-a¥l pasll § JasVls 303,815 2 y=id 815 « (atls
$us eailly s g8 Jg3ly . g ysdl y=adl & -2Vl JsVly Ja¥l g - Al - oyaill
Og-asll b s s sl Loy ol ] Jooladl Gacd 31 236 § go9asl gyl =]
43 0l Y el Ao 8 Glomall s § 52d e Ll s Lo e e 50 Gaanlly
B9 yomol) O U3 Loiis Lgolls dde Bo39ly diulin (- iie dtls)s tJ=dly 4o,
OLadgll e xS dpuidl doLudly 485101 aidy JLbs Sliesdl oo i3SI a3 wddy bz
O Ly Glaylly d il ddy8s 1 s o oo Lo Soou Susedl 18 <Ol taudly ol Ladly
by gl (gymidl g3V gl Al § dole ddle dlses Lwad) o doyd s S
o G ) Il Jlosdl S9u0 (3 9,5l pue g0 Lio (3,15 L3I0 236 § dse
Vg &yaSle InS g AaSIS Lathass ¥ Ll ey <4 isBs USs opolis IS § 8y9 patly =il
ABgdakl pasy wie Josl Ly By s

Lslably Cordl oo Yo Lot 3l Olegoshl Gncd polsll Buwaill GLidl LSaall o
JS & Hlgnd] M dbue = idl 5u9l9d e Ceondl plgs s IS U] dusadly i) L51
Lrgie Lo 0La) § 55359 Oolomadl G155 L3155 o J] bS] i Slomws sy ddg Olsd
sl e Lyro 09509 WSS Laels il all doalsd] Slomad] § assl yzdd] (50 8,0z
Esolio o, Y1 dogtie L3l OMS ity ddlins Cylod $o8 dym b dile) Lo Lowlgs V1o
oYL

02022 yliy - 01443 pilill gu) - puine ikl 232l - 8193 g1y 80530 drole dlao m




oo Gllawy o bl Alld .3

Js5 .8 polhl =)l 8uwaill 85l Ldleod] Sledl o 4y yodl jisds . lis
soLadlé scaslial e 4 Lo JSO ¢ ymid] padl Joolds Yo § yises Lauss LY L dles dow
dl zsds) 090 GhwsaMl o)las) § o 0y9lal § ,o d SIS § o dad) § o po ]
Gl ol dble e Sl Cls Gl OLS 5o polsbl jadl . dadl ool JI blse
4315509 43lilies duS13 oSl yygnds dand LIS i3 polsll padl Llyy dpogasd
dl os8 diwgan ddlozy dygime CYYS o § Lpsunnr il ) dSleusiSs 0, 9lady
-a0ole gy eladl alaT 13- clis Légs & =i posai (e dso Jsliny Lo zo $9dzbl sLgail
095 Sleidy Bloud Hlus) e 1,5 poladl ady Gl dSis s pall 8aY5 § dsuy Lo JSCS
Lo o ade JSim Leg Busle dielio 83l paddl o Jsony e baass 0909 4o (9
8l ddlosd) Ly3Sys cad doyodl 3908 50 Jimg IS 50 oy 5T (o LIB Jig Y ud
Jlsd!
1 gash) SilgaVl
45539 J5sbl LalSW oLl 5o Ll doryd Olgsd ol 4 iiils jual s
w8 Bylas 5o Luwl goled gged) 8,56 148 Dy d § wlouVb dLa) 4= 2l 5Ll
o1 LB 085 0l gru 5o o aulis Sl (usasdl 31| ousaly JLUI 0,8 alssl Gl
:Ohlsdl 4831 GLASI LS & Satdl Guogilly xodl o 381 iy liag MU
EMCRN PN
dady Gow o) 195 0o Gm b
A gl do
Vi) gz § LEood ot Gew ol
05 Cdle «dady S ) 955 O G & S A sl 8ylisll oda
Gstls sale 58 § oSINly OLASI 48 0L Jpol (659 ped & BLSYIg czlls
e gy BLsd] 03I A8yl ol (65l syl Slomw gl (e o (g 0y LYY (0
T «dhd) Bgzw § Eoad St Ghw pl «asBs . 39adly O Ul e5-l) Hlguas Mih iS5
e CIE_3 8y5y Lyl Lals ) dass 955 Y albie Syte 835 & « Bgwllsbsluitlgdl ioYlio
S Lo 1588 1 S o] psall (bl Bilo ggisbl ;LY OIS Ol «olgnall caliae JS Lalsls
Y] Lgady oS53 Yy Lt gale ¥ 8, 8L0 oY1 dlagll e Laabas -l Cilsyall Olgdl Jsls
s o] §9-8 13T § yeladl Lagd Loy ) CoSIRN Jsls blisy @oodls Lals el
Lyl LS 8508 § de sloy JBusl,md] (o ekl pb e ming eli 3L 451 V) Yo
Lasld s o Juuss Loga agymds y5mas 3o e 83018 st OLtSUI s Iue 0] ) sl
BlaSiul gs elidl Sz o Yl G-l IS dls LasSUs IVl Boguome JLis
o A=l s (e-duiial) OYoLd] eSSy (Ol dSU) ddghan (o s Sdnds OLEMe

(

n 02022 piliy - 1443  pilidl gu) - juise pilill 2ol - d1giw g1y G080 drale dlao




(L3 ga3l LAY A yd (933) & puslall Bluadll & pondl SALL S OLAT oo

LS Olsml § adile Loy Boladl S & O Lo Lolé Loy (2) (Buwall d55iS 5,45 3
gz &
ety & 95 S Jodll 8 gaud Cous
areg Yo Osg Gamg Ul 05535 o 0sST
508 poyadlgiled HLBYls Glels o3l
54855 Y gy e Gl US b
Y 7a34 Ly sl 85201 ig e ) el
il hewd coslal dalsd ol ol UNe (il Of 839 padly g dshisdl CoSIl
Lizly 83,8kl joun Jle uog Byels dyyels G (e duehiy) ST Lish Qsludl 39
Lo« paioy Yy u9-€ Liaor el Cals Jo woiz gl o8 oS5 @ dogels s
nslowy Lizg o)1 1 <8 (oydlly Slomw HLbYlg Glote a3l .. S5t I Glaersdl OLyg )
Oloydel) dode Byl Jlal) dsplall aslgdll aSS ddglle b CoSI3 . paill syl
s it dadlaall s8I ) Of I3 (23l J=all oo INUsaa 0s-S0 of Ny S
Of altell ety (g9 sl €S ] diliwss sl dnd)y JSiS e duolo 0] Lisgdge
&l I3lsl jmditug O mahiun Ling iz gg adls Jlos] dhawlgy douds sLill LS5 dpsy
dnliail 8393 cwOgzid] puatg d—» pas § Oels (4) (duwdd o)l Sl J-5lasgl3
ooy boas Jos Lisaio Lagy OIS sdd) U bls s dlazg
goly eliesgl Lo g3 JJ b
(ro75 ozl 43 pld
Lol g el e lady St Lo Sl
P50 ) (o D
188 g8 bl del= 0
isde emidl (5 oo Ciaa)
Cadily O g dragad o) oo 1 Lol pral) tymadd Yt Oolaay OF Godzalld

oz O9zetdl 08 oo Cadny) :Sylue § Jolll s dlamg)) LualigsVl 8353 bl 8L
9509 HU Glazgll ailyed bliios eladl 519 ;3 (pulw Sy pme oSy oo bod
18y By

195w AdSlono dse oo JJ b
dous a2 S Ogel JoS S
lazk) elazsg lobs e Lt 65 JJ b

©1 3 sy 815l dyual

02022 piliy - 1443  pilill gu) - juine pilidl a2l - dagiow g1y G080 drole dlao




o &y ygmidl Dl L olagly @_z,sn o= ezlle 1S Olssall oy Ql)l_aé
$yzidl Ly wy 8yl Lo Jsllazid « pa s a8y Jobas ud ol &y pmead] ,eladl 448> oS0
851 § Limag Lilad Ladgdzag Ohlosll G35 udy cal &gl ishly els udy o is of
0lgll (o5-a3 (3o 23S & (23l ey Lo U] (sady 43 Olagdl e Ol JLadl 23lg9 . izd
ol YA a ) Sldlaze 45,85 b o d Loy 0yl 3 i) 35l e = Lo ¢ldy
1l Olas] 4B Lo Lalé Lia Jsitsy cpad) g aiid] 5Lyl Jlo Lapdyds ol Bodall I3
o Ll oy Lidg,d § 1S ade Uliag alhy § Lo yeladl LIS Ll Lide (5Ll Sty ...)
il s ,eladl pud 3] Léls dilospin d9um § IS Usbew a il Ol Jsisy 0, SSYlin o
selad) O] lan st 13lag L s 13Le s O padid] eg cdosle @S ol 0y pucdy
Lasd pos 1 s=loodl @5 L] § 0950 eV § (pgosll 5-SUg Liliol Lasle 0554 a8
D reldgw Langeas § ddgd adl sglie sl il (a8 6(psdell Gbios 099
FILES Cosl slisdl g2,
oo 3l § Bae
o Ol Sow lad 3o b
e JS slad OIS e sMals
rpuadlicpas § dsdy
GEsad Cusyl U8 58 ] Il o il
S50 Cably sz Disma . Ol
B Lo ($o5 s LalS 9« dlon buad « skl d851 & LashlSES I e bilal
S5 dsls 9L hudy dalds yeladl Glusg dod U SUI3 log bt YLo (K35 (3 =) Ols-ally
I pLadll s lasy 5STs amy ons Le Jisld Lgslan s sVl OIS Lilils Jgbbs
g slo o ladl Laylisd 3l CoSTRI OYYs Lajh s
Bxs Olelad Suge Log hd drudl 2oy
Gl e 355-lo lyig) rdyizmusl) (3l gus b
Dllisly balis Lo oS3 ddle lynly seaudl JB
'«e—”ﬁ’«ua-" @ Wsd Glagdll S (g
35 u.é)l Bl & ‘|La.wd.a)bal (G uJ_c)le.mLs
Oleel slde o V] &:358 V5 o U] o (0 0l 3)s
Sy L « VYl oy baaa o o5 ) ,eLadl Lg) Lod lyor s s Lins
I & ,eladl iy Josomy 3l o il (518Ul Usmalbl oy MY s i ] G5l
i & lanasial ) Olayabl s g ol e 4, Bb plal oy @3N JLadl o . 3-8
), 15ladll 5o Osll

02022 piliy - 1443  pilidl gu) - juise pilill 2ol - d1giw g1y G080 drale dlao




(L3 ga3l LAY A yd (933) & puslall Bluadll & pondl SALL S OLAT oo

O (> i) &yl Lysladl JSo dygimll oSIRUI Lyt -l YY) o)
BSylsin Olsloy] 31 § palud oeladl )i of G909 4V dewlus dyy2idl polusll 35T
L8 O w4 pesd] dlg] plagy Slusdl pls Suns HeLidl 555 b 0] -8L5 4B ddmMie
ad 3,5 el 4o Subl L3l pass aSluweY dg-s9 Mls diliys 1S Loyl ligy g Olg ]
A89 duS13 VY e Jsu S MalS g i) Bel, iy Y] 5505 Y (s3!S 1ie peadle
el bls dl Jg-sall & Iys—ad 0555 a8 dd ol Bliell ge i Uikl js-all elis 055
L39l5 e Foeo Loa¥S9 MISULES Lo (5043 ¥ 13LLG :JLES Sopdd Y Lo Jo5 I3LL talé @Y 8

A OIS oo 8,085 §o Jo-d) Lils) oo

Olit Ol elolel | (a8 ezly
Oloxs Mg a3l <3955l 633§ ¢ sl guo]
Olusly gl olesl 8 Sl Lldy @y jaal) we
Glol & ol ol Lies piu pesll § lile SlB
lasls Jlasl gl 548 AT oall e 25 b

0949 = Il Lgemslan s Hsiell doygisll Ollsall i e B-85)l B9dallls
don Louausg 1D 5 Bgdzbl g IV @ o5 Lo Bue dysime Llsol U] dsadw el
US55 Vg Lgailee 3153 Y dalSI o) elId IMs &yuss O Coug Lyl e dlaalig Lyilslou)
09 dasle OYYd9 Bob (o Lgy Jauon Lo UMD (0 Liély Lgdoyo g Opmme (0 LaI¥YD
2382 Vs colow Mgl 2y ¥ Bl sy ol g9 lageg Laslasy Leg e dasbll 0555 Lis
Olduolyy deal SV sy g Lg Ldle] e aBgny -Lin-gslll omsbl 0Y oyt |yoao
§ A 0350 5y pmélsalllslady Mg, ol dpamse CUYS (hlites s WSS dgazze
o= - @) - Jlli- vl - e ) idamse SIS ) Oy al) S e deogial Calise
- a2l = Gl = Bl -yanall - gyl — Gl - L -8Lsd) -l -z gl -5l -
~Oszedd] - gl ~Ol8301 - pgagll ~Ola¥l -aludl -Jlogll - ;)] -0l -pgzil] -]
Lalexs] @8I Ol ©loyde plasealy puiliwg Lo 1:685.(Qsme il -zond] -9, -d5Ls)
(osbl -0l bl = Olede - Liwo = S5, - ,-dall OVl - Hgzmus = johus) Lgie dSiL3g
5 slyzad) gl ozlell blsd oLl ad] 8LaYl etiw LS GTall oLl flss J) aleod Lo
hs—o st Lyl Y] oY1 dlll (o ymidl dld o) dlll ble 2o Lo O § mlityg doety fle
Al ung ALalS LIS (gym il pa i) 48 (L8) el Lgslayal oY1 dsll) ahas Lo pe CVlag
ods LLAIT S 095 Lo Lal dgis lsjo Coucds logess dglome §dmudall dslll a3
LIS dad Gow pw ¥ 515 BV Olig udy «Labl ol Ol aesmIl cwsd ds y=idl Ul
ety dalell AUl ppgas ¢ Il Al edad ST =il § dlSIB (ol Busg Laylasly
Lad¥s CilSy ddasd ST S Mdog 4361 35T jadl oS LS 4l Ao of Lo

02022 yliy - 01443 pilill gu) - puine ikl 232l - 8193 g1y 80530 drole dlao




CigSS 43 995G 4Sld W5 of Bupadll odg) gyl pmmbl Lo 095 (s gwsly o]
Mog gl I yeladl 8yalS a5 ) el Wlls -4 )85 ddang JLDb-la)

Ligasll 3aogll Lajsss ¥ Lazlle @ posadl oda o J Lsl 5LaYl Ly juedy i
8,5l g Gulisy Go—ime BSB (o Lad 53155 Lg csloas¥l ooMin sy Liyio Joses (-3
6313 Lollie gasmiun 43 3l pogaill el o qas JS @ plall (ismhl pasu JSiia (g5l
A
: ddlozd] 8y9.0))

dasly 8ygall ds):dlgs Olslyo dods Wy WL dilo Le Liuds dde gathl oo Ly
25ly oy5Liing pgupsle] dsumy g Slad sLiy § slymidl lyadsiiug =) Clga¥l 5,00 o
il 8ys-ally OsSuobl slymadl Jdo a 85 3Ludly (5-Sls Ol ogilysais ylS31 oo
Aalisbl Lo polie oy 486 OLEMRI dsnuby Lailug WS is Las hy s ataly 1S «Lais]
doaiiy 3yl yoddl yodas e Jus d8)8 dadleg oy =il pgogal § 1)L Lale Gud i
LYy (Il Lzl BUsY Lot ddg diilolisly dildhaiog pa sl Olpsd dSlges
PipSamdl Liles as ple Sty 22l pggie

Ulols Lashlies Lekad) § ddlasOloll geslias Lale CoSl 1 sbail] ole s
by 95 Vs dowud Lol,2 M6 olime pudy o Ubw dpper § ikl )3 Lahad) Lasdys
e ig o pas § sle Le die (0,81 Ol g a0l d gl Shlas) jass §
lsals )50 (o lgd Lo 1950 oJ Blis o
A iz § Jaz palam] eal
Ao (9 o 3,8 Y dowd (Sliné
a8l g 2l ) a8
saall OYlbadl gslw ymplly Hasdly

o1 EIW Jawdl §g .3l $55830) Calull Ladle le Jo¥1 5wl 331 O ool
Bygmall § At OLag (s il LI 3l Casl G (r-tog L 3,3 Y ) 1atsiy 45
Bl 5 iy e Ll ) rOLI G e slod 018l e poliall Lal o Y 1S s
095 0,8 O30 BLANT 4l Condseial ol S iy ¥ polS 99 15(. b0 OVl 1S
il 5 mgatll oLl CIB dud pusul uid 16«]sly 45,85 1pas Lal .OLYI (ls § ool
LepV¥s g poslatt] ma Coloy il Joslass ) fowod Aaa) Jols 4l Js i of dse mubt us ¥
3L 090 o wJB § Bysall 48 ziles JSin

5 oo S el
Glaasdl e Lds LIS 4l

Jlosl 4y & Jow)

n 02022 piliy - 1443  pilidl gu) - juise pilill 2ol - d1giw g1y G080 drale dlao




(L3 ga3l LAY A yd (933) & puslall Bluadll & pondl SALL S OLAT oo

Alolb Lejle Gy op U Buas sled
SHeib § Ll 4335,
Ozl 03 it (1 1850 HI5I8 o5l Lo
dyiegs & Lol :JlogVl CJB
Ol Gaol @333l o el Ly
Ol )l Liale oy oy g g3 gy Jliog¥l s id e Ciile o3 O ey
gty dg,S 41,3 OLT A8 peals Limg. gl dUS) e My )bzl (oLl oS3
A e gl dlolSS Hawdl e O duss e 8yacabl 558 s odel Sl e Lajgd
Ml (o JLesT baug saliy ol padl los 31 ) i elory aJBLo sl dplolS 43V
oadl § uss Y Leys cade Hoimll 556 Leys w835 pas e 35 W3 pogad Slolazly
) 38w e s dlas uuot Léls dome pa) sleaiul il
Ol 30 SIS Lo AL el dyos b pac ruall Guor)
Ol ISy sl elsl dus e isgly Blstd) Ay
Ol hl UL Gl okl il pslaw gy ebilale
Obshall Glghll Llodl &iul Lo Guiy &)ls=dl
Olit Ol elolel 10a3 0zuly
oy lls bVl g8l 6)% $sIb lsillL piol
dd Ollaeg duss O¥slow dsy polsll gaid! ddostl dde Jawl Lo 3)1 o
4555 § gV padl O s Boasaibl Bzl dall Clsdll a5 e B3I ),aewl dsyg
g oMo Suaile Léls Lé) cdisBsd J 15 Jisin bl § g ygatll go2ll uSI5U)
elgilly JSaYI (s sl Ly dpols dds) § das ol g8 COlS <lguw dislu oy
Lpas polis g slin Y Lo pas gL8) @3Vl glinyl ble § Ly Lioys dguie Comml LylSs
a0} 055 § i Biian 8,315 O] (5T pgmas s Lalsiladsy gas azgy Yy (gl
ol dblus 3-Sg Y Budize dsolb OIS 8,511 0l g doaill pgall JS Lajsme § gasd
8ylell8 olgwy pass g AN L pylo (s WS e J ] IS suss O -
—daglee yb Al O ool padl e -89 patlh-3)las SISV S all alesy dygill
Wsrsl ppgmas sl pas yhe dpaill 43,515 (oydy 4d,= Y Las 0L LySis s -Lile
05 Y9 192 ¥ ol Lgzale g )l Lyl
g 50 podl (388 655 090 Ty
W1 osadl ol Logy 53,0 Jng sl et iyl
J1a2)) g gind e oLzl pa il ek & odisd] US Ly s Y o] o Olsaall 23l
CIS_b a8,y e |l Léls dima okl pailé £, S5l pLad¥l UsLize @ Jaan oo

02022 piliy - 1443  pilill gu) - juine pilidl a2l - dagiow g1y G080 drole dlao m




oo Gllawy o bl Alld .3

5305 o IS o155 lsall § mdl) mygad] Colser s Mopol Lile dpoliall CoSIR od
ws—ail e 355 g3l , 5V Coledly duwylang dilell Calizeg polell GV & sl
& I 58 JS il e B alize Y oy (g3ly 4B oshl yagadll 5 Liles
59 0958 of Busl 5t oo baliwgs Es O sy Had) 0 2l3g Goime oo 898
psedie {5)LaU Jaty Gd) ool Gao Layslas § Sy 3l oLl Olsaill pog—ai Loz
Bupad (88 .Lalll do )89 9ol g dely 4y 1aSLadll Wl (e . dil] 4oyl By oL
dzdble o i Marw ol ) LSl Syleiadl Cidaly (a1 a8 padl O e (ol doy s )
Bacusedl dguiill SLLSUly Obyleiwdl o eSS o ballg - die dad & oo elall ol o
LW Slgall oda e ooy gl Euad] Gladl 5kl Csladl U] dnss Glasgll e
Lo )39 &) Lijer Caadl 39 Lasiles Oyl Cdhaid (Glaog jogualy ddbleg 8,58 Jad dlws
o) - (peiad) Goleo ) -(ds bl W) - (Olaasd] fispe 8 ) 1 adsaS el 6,51 8)Ls
O3] (et ) ~(OLaYl Buoly 03338 ) = (sl jaiey JAs5 ) -(Bs—iJ) S e 35k
Ji) oupiod oy @) yagail] Gs g ol WS Lasl 42020398l 0J) a5 s - (O3 Lile
Louddd)l & paad) S zo Dbz pas § Sz pall doie jsal go9Sdlly Henid]
4 055y @I Al jgadl deauds (el @l Ly dog) Byg-all o Josms I gt
dgods Ao pws I Syg-all BUS o SIS uo § Ll 50 Loy duld) 8550l S5
G ;gatll 5o IS Bygall OLdie o oo 42l 5SS o Lokeolds Gram Lo dsluzs
4B 8y5-all n Sl Heddl JBd dlwg 4 Sy-all §955 ) tdlwgll jmgadll deas

P adsd Oluzolly Hemid)
ol e 3o b o Osas I Lols 208 gl
HEIN L O 4.59.55
B b sy B3 U &

Sodo Slo o gﬁgwlﬁ
9l gloy 5 6,5 &l ale e
g8y
o 1,85 U 5 J5 Goo
 dgd Jeaz 5
ol Ogse 48 O58S Oloy Wy S
05 gl yeliadl Hse ol
Ladll Bygall sl Il Holallue Chyyws Codife a8 dy paatll g3l ods ol ds
s ey Jlsd blas JLsdly JUsdl o A3 b5 &) a5 g Jge diill )5 all) :4lshy

n 02022 piliy - 1443  pilidl gu) - juise pilill 2ol - d1giw g1y G080 drale dlao




(L3 gl LA o 3 (31533) 3 pamlall Bubuadl) b yond! Gl S CILAT 00

dsing AU 85 0 48 doo o sl3 oY) d ot Lud Moas Late i sl sY) d5giS jlane !
OLadlody dlsiwl OLBNS) z3L8 Basisd] (osail 0dn bel,3 2o dwsd Lo lie sl
Asah) s e s Susn Lo g0 29 Hhw o Le SLLSYS

L5 go,dl g so gz GBLES 4 tastide By Y (e ddidis 50 (35T o) sy
O LolS a5l Ja b Olgmall dmy o 8y batyg . Jusaad] 0 dilly Y L¥lg (JosYl o 9,1 oLl
die O sl Ly yazn eI Baing slou] STy g3l asl oy OIS Lias yeladl 95>
S &), dlite JMallg OlgIYI A 4B elogw diluzg lag wSS Olsmill @ pos—ail oin
oLl guadl Yol puk dabMlin Olslonl dtde ST OF S <O sals i doe poledls
I3 )8 5Lkl mlslly so-all ddlay] -Sg ¥ Le Jlas] § Slowdl ymidl sl 555 o5ty
LoS ;S0 8951 J] 505 =) Ayl BLML 5 g8 dillogas empalall Gl § dnlSUI OY
lego duiSdommena 8y9-0 8| ] rad =il LIS S el J) dayall pLBYI 505
L iSy b Ol oY ] demed) Lidigasd Hseddl oM § Colszr Lilel py Lialy o
Lély 8kl dalSUly Jwss ¥ ddleil & V] pud Lingas (-l O] 05 Aol §Slie s
dlel dloyes (Lall do,8) pas §statlsulsdl Coadlis “oysall o LSy Susg:
o, a3l A slals Dbl e (58 & Gl dwolis ,slatly yolsdl a s ,eladl 37 ass
Lse ) (0,505 il e L ) ~(33lasdl susT )= (o pacad) - (ploo Luo La ) radsil
tadgd &9 (Uled O1L3)) (3lis 2lm) -(Blards Lags polas¥l szl ) (Bl y-zedl] Sloud
Go-idls ol Ulo Lals by -dagui- psatll ded (a3 Bage ado) jlud)) dous )
Lilielodioss  os somt) b 8,80 JU O 0Sg ¥ patll & Glme (e padile sy s allly
Glsbl dool Uas L8531 g o pa il e OF o lally .l @l oSy seseatl] IMs (o dos
Aol Jazw Olgodl dme oo slals Olgmadl (pemal o o WS caalVlge s gladlls

Mo dod dy pygatll 0yl dia (08
L 3,3 Byl L s il
Llgss Gale JSI =315 Lsls

g Sty meld) Ly Mt Lo 3005 8y50 4y o $linl apwad O
LIl alslon] Hlpsld gl ddlog 0 8 JLs puog Al Lgiloyae Cpssl (o SI0
LS o 0pmga3 39 Lozl

35 SN e Ol
Lhb lies lé,e.:lj ey y0) juoad
s dody
o] by L) S (9,831
Bliag Sl Olowd W3e o

02022 piliy - 1443  pilill gu) - juine pilidl a2l - dagiow g1y G080 drole dlao




oo Gllawy o bl Alld .3

LAl oY 63 €1y mges s JoS] G 0,55 5589 Aoy o ol Ll 4% 03
Ol sics e 3 5 Ls JoalSU) g ad] B (o Joy 0Lt Job dsy BUS 0y S
ClS e Ll Slas] g § gy laoygy Gedn of s IS wy 88 . JLUI 5u Sy
(Ll do 3 , bl ae ) 1eldis « dayle Lialls 8)9-89 40,4l

ey 9y iedsl o e
Blis e Lolie Lolas
b4z gl Yo gl Lo e
b &3 bl dus Uy

LSy Hlewdl cole s Sl o paal ddlosd) Clsdll Al US § aNLB
seladl ol LilB 13]s. v gatld Alws duial] sloisl puce L guns sl skl ms S
ey Lyilslou] 4 CadiSy 0ygmo GV d Codas 43 8yleiwdl O JIAS « 0,0 9bas slad us
sl sLadl aie M) B89l (5laedl plasadl e (s Cads Vs .0lsmall § ple zalb
selad! SlalusT Ja5 s LaiSE 8ys-all Hlyiiwl G dusd g3l 59utly doie 4355 Lé) g £ el ud]
o mgadl dS Ll 3pes (oo i) Moy (b (gud s oo Ly) Lo US0 dolilizgs
lall polsll = all JS & Olsaall &
s eS| diwge

ol Olme lalel Cal )39 &l el 3 Olgsidl pogad poles &, adl Cimal LotS
g sl e Of o ally oY1 Cdsdl Gl ol Lady b 30w celyw doo s Ly 39 Lasyon dasio
Lolazgll odia Sl adly ol Lo LaTs Lolazg 0550 O Y] dald gl ¥ ely=idl (e
9=kl ymddl CIB 2 Vg ol dlimdd] LB g dzlyo] 5SS Y LBY o Liass Mo

dMo st § 0950 Ll =l e g ol i Jie § adl Oldbes e Seodly L lie
dulin Ciliseg polabl Eoasdl jmall Jlo s § o Ladadl Lol 8ys-all d355 O35l
o Lg seladl Lymiay Bwos (o Lin Jdadl el lewge Jome Josu g6 .4l
Aiwgon Lo oSy SIs,akl oo dslis] s pitie (rims Gy s (s dogal
o) 85,8 45 O J] e ] mime 09 65T L Br9—0 a9 15T ] iS55 e Mg
bl Vs &y yemtdls dwddd] Aol (sl 09y St 3] wSladlésd] 8,85 of (o 8555 &
IS o gl o

bl Ll (ST ddwges s ) e Ol N Jie @ Cmmdl 05509
Opady Lo L Wl Cllb (0SS Col) pas @ dudy gl diewy $idls Sl udly (s = all
rdy ygm i) A a8l Lyesos ol AdleddVl o) L €527 Lo
iSs ebl Jgis Ilue (uiss el
593 o plipily Gty Ghlsyllogd

n 02022 piliy - 1443  pilidl gu) - juise pilill 2ol - d1giw g1y G080 drale dlao



(L3 ga3l LAY A yd (933) & puslall Bluadll & pondl SALL S OLAT oo

081 E1,35 09ls3 Lol iz (o Logd
Lo By ol g3, Jab Logd
o) $slows
udss cal Y Y
uiSs Uil Jgds Wlue
vasd Heladl dsio §3I 51, Sl -padl IS & Jo-ghill s § Gug ) diwsll os
(Y s Jos _Ilie 5385 -Cl) 10y skl dasd § dwll ass ) Ols,-all
Calb ol el s (S Ladl §o-ly oLl psid] Guaiel Gl Hshad! SLL 43LYL
& Jiote ol ) Wiwwge O e ud 0ymda 3s3 uB,elil] OF oMUl gag patll US &
(g9) @9 sl ams (mdSs Col) Buad (-8 tumlsll paidl § g o-iie 5T o G9) Byor
okl dz (g s L) @9 sty ekl pmale (55T ) Bupad § Motie oo g gilly « 95l
Lo Lygj dizemud Coomo 0] - @91 Byomy 03501 ] Laele] § pussh 1iSag 090l
sl BTN @ o 5155 148 diwshl pesdle oo O oo (3adSS ) s ] 9l
Mo (e vl dsl L s LasesS sl Lo danylol & of OledST1 JS1oT & elgw coa ]l &
roadl @ Lale LS55 Ll IS 31 bl Jsb Lgy e o8 ! do )
IS S5 O ehulds] OIS el
O] @28 (232 20 Gy e ato
o) 035 89,0 § g Gy LIS
$09300) GVl e Ses] S 13k
Guiss Cal .. Y Y Y
O cadl s § sl Csludl Lay ol ) do sl 05800 OF ) S5LaY) 5aess
dzmss § usin Ljle oued ¥ Lgd 0l pa il § el J9 d8LS § ug—ale y9o Ly
oy padl oS3 ey $IT) Gl el e (o lyawS) dodly 8355 4 Joy g
o 3 (p—29) LA s SIS s Gubang .aile Bo sl §-5 09y Jlosdl o S
i aly e Leg s Gl Jgb dod Canud (3 i) Sy ey nsd) 4 0,80
el OLle § 0sdls eIV gow ol
ool 2 5,25 L& guzs 3yl Jash Glus
Blaci) by sellog wisy &z o uomw Codiol
Glel U8 8 I8 U0 quns Bhan (aled Cols
A6y i Bl Ciil Lo @5yl (suune Srusyl 025 b
15 845 0351 Oladle plaseiwly hwll d so5 Lol dolis ddsall z bl
& Lpamy Laal) Slomud! 313 SH Coladl lims pdly Sty Jsall e 50 Jhudl

02022 piliy - 1443  pilill gu) - juine pilidl a2l - dagiow g1y G080 drole dlao m




Lot elay Y8 oty Jodod § diwsh) e 8ygall o9 ST (e Sums duexd sy
Y e

s @ bS Gh Wl Ol Jwl il dow psall pam § by i
dsio pewis 5o Y] Oley Laass B35 o)hwl Olhle cllazwl il 23(g s L)
b idlodl Joe a9 Bumge dulgy shwl puss sl Lyl US 4d moted yelid]
033 O vadl J-&1s gashwdl 5T S wdl WISz aes aBy (g 8ye «ply 5«0
tLaah 31 Shwll Lymas eldsey Lo cosia plus

plosll hawg § glo e Bl iaST s b s
pladl ge Bl ge s e ST Sl

$obshll ge Oso by L3luss oSesa @l oes
SOzl @ Ogisg Wby inalss zloo ol s9
plogl Loyl IS poudy elov
09 (ad Jasy
s L 2,9 Yes 2,2l oo sl g
e G By ,Se mbolies plaull) 35l dgine S13 Comlo ple Ui paill lims
s 9l OMaledl js e 98l e s a8 Ll Aoyl 03 § 5l 02 3 gl ol IsLs
Lagdll HJE8Y pohw (e Jghicihl Sl 8l)lene
¢ adsl st ] pdis) w824(GuliY1 ie) g O dsd 55T ok Cile s
Ladazs) Sl dmled] allall asl aid cposaill 23S g O LS Sume Byon 4o p3ly
ey OF -l Lmdas- 839,58 gty op9—ail) e wsll puyadl s (b pd93) ,elidl
1195 093 e eIy IV &5 a3 1) a il e GLYI Ciadd] G ey seladl
blej elorgy 5Ly Sl
L3l shaly oo sluly gatl
@PLilod clunagy 65 1t of
Lslel & pazt 659 0S5 Iyl Cucs
g o) plojy Clung Jlgs iy by hisll padl g JsYl 52l 13 § s

n 02022 piliy - 1443  pilidl gu) - juise (pilill 232l - d1giw g1y 80830 dralc dlao




(L3 ga3l LAY A yd (933) & puslall Bluadll & pondl SALL S OLAT oo

roadll e G 521 & 4S5
Blodl & guis el 9] donerus
Mo e & (55202
dowdly Gy0e 135 L dag
MelS] ] ez 5232 s Lgleo]
il U3 gl Sl ol
W33 el Sy xite
LoSULS G990 Vegatbly SLlI ods ad &, 3155 a8y padl e GLI 552l sy 1o
oY) ghiall 0,39 Gl eopadl] J] Laldd § sle 3l ol Lol ) Gendd] yaiaays S5Vl o524
IS Bumly Al dile zae iy Clb w3 Ol g lally padl ol 5T 4 6558 ¢ «L»
teleg dJ 05539 padl Lalsls Houn dle
LAY & Lus § busy @ Lzl Log
6T Lé93 cpadl § gme Gy 5,55 8yad d g0 Oliog OIS Ol asdl Geuild
syl o Sl delaseiwl s g5 & polsll Bapadll § 5dhe JSio 50 ¥l sty ks
Lol i bl § LRl O doy i wshl &=l &y ol psgie § OsSole J53T 5o
Akl I SIS LS coliwgs 9o =il 8ds Jol OY (sibly llabl 90 jud
s Fles peall ,ouis Jemadl JS Joai OF Y 3V d sl doudl 0de 8153 O LoV
Ldswge L¥S V] L] § 5ot ) O @ ol gl polis Libiss o] sy 3533
Gosl oucn oy ol diwga Ligd oMUl oy 08 25( o981 L 55055 pog-ddl oliewsh Jds
Ol e dode Oyl Lo @IS ym s dlsonid s i)l 3ie $o b5 0Y L dolo Yo «Oludpadl § Yoo
Ullgasserstl Ggdby e OIST § flunctunn 1 olol g9 sl 8 polell § s dasloaiad los
seladl oylass g3l esd) Gandl) JSem O Ll ddlozd] oSIRLs 83Lisllis LalSUL Gwsobl
51 0ls I3 SIS Lyl ol Jdsdl (pg,e 1258 sy Yl dyjsmidl 45lass alhss
e U I3 bl ablos o))l Jlasdl dble 4 05550 43 03l,md 4 polie llang
Lol JS 85 b laoly Looss Longd 5315 b Lol Jo5 Ll d o8 Olsss (o5 I5gc5.4)
Ll Aty &y ysmtll Dol Lydds ) dgasil] 4l s IS5 speadlhl 5 b3 L g
Sl dna Jslhas ads Te i) oy Bl 52V Lydsyg dosicd pa 3l ouss Lyaed
ol Byon 5 Wl 2T § &5l pmstl] dlwgy peladl Laddnd oMl § Ol -alss
Lol s § by 521 WSl @ oadl Jaul JS § Bl @3 Joniy .8y

02022 piliy - 1443  pilill gu) - juine pilidl a2l - dagiow g1y G080 drole dlao m




148

Olsd o g3Lé s o Ayl Buail] 8 polme gradle o egb s BsBell dmy
8 B § m3sin O oS Y 8polall Bupaill ashdl ds il o J) padss LLall do 8
ISty Of 48l Léls cdoly S5 HLb) § 3Ll sl oty Lol Laxgie gty OF o ey
sice o IS8 i wse ol Aoz Ay ppas ol (S Lysa) L SA 5B i lisns J 51
515 adl 5o Le ol a8 Lyl LS . padl Josls JuSiadly 45,001 4o, 4 Ldlosd! )
OlsLowdl 8,899 Bygall Jlomz (s 1had L) 4893 liag buslgll & =il Lsgambl Jsls
(AL Olaey Ghaylyiiwl e eus 3l diwgll o Mweer KS 5803 O mehaiwy 2l O LS
03t & Lol Olgaad) e kel ub (955G w83 emeiul] N JSita) ST Cilibes 13ciie
355 blye s ptithl 5ol OIS goxi3 & polsbl aSLadlly Goglsall e LS OF Y] byl
L] Sluays yelid]

A2 JSUs sl Jlozr USU 3] s b s L yodl ool 0gyo0 VT lym il g0939
) LaolsSs Lablgs &y ymd liwgo JSI LoS coulk) olonal V] LgS5o6 Y dadlugdsdle oS
Lasold Gle s wSladll jhwl s sucazt «shlaally Cols,mabl LS gy ome 485101 Laadls
Lagd g ymidl glanyl 485

02022 piliy - 1443  pilidl gu) - juise (pilill 232l - d1giw g1y 80830 dralc dlao




(L3 ga3l LAY A y8 (3933) & puslall Bluadll & pomdl LA SN LAT (o

i@z by solatbl

1b-0lays ol -GLEYI ey o SUIs 5550 -dend 1 Sosl Comas Ll o3 Glss (1)
200 £2012

Lmb O9u -Gy uSul-Bylabl SLiite-aye sloy -3polme Olyghate.gym il Js-8l (2)
139 po- b9

3000 Ol (3)

14000 =il Jsill (4)

3300 Ol (5)

2180 -p1987 -4k -03,3) Olos -z2isdly il Bl 413 -pulie O] - =21 33 (6)

210 Ol (7)

270 duds (8)

5300 duds (9

45 o 4wd3 (10

1440 =il Jsill (11

Slsbl s -saol go8 dnow daz s -0LEY) @ysm -Bipalll dn-gymid) padl Jlos (12
126-125 0 -g;3ly dsds 94y 8,08l

Lsale Lo -Olaly o ady oy - sdledonsd] g mall ol §a il bygall &y (13)
551 o— 2/150—= 290 o -(§—imed

2900 Olgadl(14)

3233 &f -CMuyb) 89w SRy ol,al (51)

31e OlgedI(16)

23700 sy=idl Jsdll (17)

4 (18)

5600 Olg I (19)

47 o 4w (20)

1 -l - il dsldall pg Ll 5l - el olallue - g sl addl § dadll §ys-all (21)
690 -p1984

89 0 dud(22)

5300 Ole I (23)

43 o duss(24)

)
)
)
)

220 -3 -Cig -l 15 -] paall =il Ghwsa (25)

02022 piliy - 1443  pilill gu) - juine pilidl a2l - dagiow g1y G080 drole dlao m




Modeling of Adsorption Isotherms of Methy-
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ABSTRACT:

The El-gash river sand was analyzed for grain size, The
specific surface area , The point of zero charge (pH,,.), X-ray
diffraction (XRD) and scanned by Electron Microscopy (SEM). The
grain-size analysis of the analyzed sample revealed that it contains
the fraction of (< 0.063 - >2.00 mm). The grains of the analyzed
sample are Fine to medium-grained, sub rounded to sub angular
grains and moderately sorted. It has been found that the point
of zero charge (7.89) and the specific surface area(10.35 m?%/g).
The X-ray diffraction analysis showed that the studied sample
composes of the following minerals: quartz, albite, muscovite and
anorthoclase. The Energy Dispersive X-ray Spectrum Scope(EDX)
analysis shows that the studied contains dominantly silica and
aluminum. However, the elements: iron, magnesium, sodium,
calcium, potassium and manganese are occur in lesser amounts.
The adsorption equilibrium isotherms of methylene blue onto El-
gash river sand were studied and modeled. In order to determine
the best fit isotherm, the experimental equilibrium data were
analyzed using thirteen adsorption isotherm models with two-
parameter equations- Langmuir and Freundlich isotherms; nine
three-parameter equations - Sips, Langmuir-Freundlich and Téth
isotherms. The results reveal that the adsorption isotherm models
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fitted the experimental data in the order: Langmuir(two-parameter)
> Langmuir-Freundlich = Sips(three-parameter) > Toth(three-
parameter) > Freundlich(two-parameter).
Key words: Isotherm Models , Adsorption, Adsorbent and Ad-
sorbate.
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INTRODUCTION
Among the different pollutants of aquatic ecosystems, dyes
are a large and important group of industrial chemicals for which
world production in 1978 was estimated at 640,000 tons [1]. Most
of this quantity was used in the textile industry and the dyes in
use include many different compounds and their environmental
behavior is largely unknown[2] . Interest in the environmental be-
havior of dyes is prompted primarily by concern over their possi-
ble toxicity and carcinogenicity, heightened by the fact that many
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dyes formerly were made of known carcinogens such as benzidine,
which may be reformed as a result of metabolism [2]. Disperse
dyes have been shown to have high partition coefficients and sol-
ubility, suggesting significant potential for bio- concentration [3].
Dye toxicity is not well defined in plant effluents and their long-
term effects on animal and human health are not documented, with
an exception of a study by Sturm and co-workers [4]. Most dye-
stuffs are designed to be resistant to environmental conditions like
light, effects of pH and microbial attack[5]. Among the methods
employed are the adsorption onto sludge of waste water treatment
plant, as well as other physicochemical techniques as coagulation,
flocculation, ozonation, reverse osmosis and adsorption on acti-
vated carbon, manganese oxide, silica gel and clays[6-9]. The pur-
pose of this work is the study of the removal of selected methylene
blue dyes from water, by adsorption on El-gash River Sand.
MATERIALS and METHODS
Preparation of Adsorbent
Sand used in this study was obtained from the bottom

sediment of El-gash river Kassala State, Sudan. The sample was
collected from 20 centimeter deep using stainless steel scoop [10].
The Sand sample was left overnight to dry at room temperature.
Dried sample was sieved through different size . The sample was
heated in an oven at temperature of 110° C and then kept in the
desiccator.
Preparation of Adsorbate

The use of methylene blue (MB) (C, H,,CIN,S 3.H O) was
purchased from HIMEDIA and molecular weight of 373.9. A
methylene blue stock solution was prepared by dissolving (1g) of
MB in distilled water (1 L).
Material Characterization
Grain Size Analysis
The sample was subjected to mechanical dry sieving analysis.
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During the sieve analysis, 100 gm of sample was weighted. This
weighted sample was analyzed by OCTAGON digital (00363) for
fifteen minutes under amplitude 4 and the instrumental shaking
was kept intermittent. Then each size fraction has been collected
from the sieves into porcelain dishes by the aid of brush and Ultra-
sonic. The fractions weights were recorde[11].
X-Ray Diffraction (XRD) Analysis

The sand was characterized by diffraction of X rays (XRD),
using the Philips X Pert 1 X-ray Diffract meter type 7602 EA Al-
melo. X-ray diffraction analysis was carried out in order to identi-
fy and semi-quantitatively deduce the percentages of the different
minerals that are present in the studied sample[11].
Scanning Electron Microscopic (SEM)Analysis

The Scanning electron microscopy analysis was carried out
on the analyzed sample. The sample fixed on standard alumi-
num SEM stub using sputter aluminum tape. The SEM analysis
involved a detailed investigation and description for the sample
material with special focus on the grain surfaces and textures[11].
The Specific Surface Area

The specific surface area of El-gash river sand was deter-
mined by the method of methylene blue (MB) described by Hang
and Brindly [12]. The adsorption capacity of MB was obtained
from batch adsorption experiments. A series of S0mL bottles were
employed. Each bottle was filled with 100 mL of MB solution of
varying concentrations (1-8 mg/L standards) and 0.05 g of El-gash
river sand. The stoppered bottles were shaken at 30°C and 150
rpm for 48 h. A 10.0 mL portion of each solution was withdrawn
after 48 h and centrifuged. The MB concentrations were deter-
mined spectrophotometrically using UV—vis spectrophotometer
(JENWAY 6305) at A = 665 nm.
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The Point of Zero Charge (pH,, )

The method proposed by[ 13] was followed. The point of zero
charge was determined from acid-base titration. For this, fifty ml
0f 0.01 M sodium chloride solution were prepared in six volumet-
ric flasks. Their pH was adjusted with addition solution of sodium
hydroxide or hydrochloric acid. When the pH value was constant,
0.15 g of El-gash river sand sample was added to each flask and
shaken for 24 h. The mixture was filtrated and the electrode of the
pH meter was inserted into the six solutions and the pH was read
and recorded.

Theory of Adsorption Models

The successful representation of the dynamic adsorptive sep-
aration of solute from solution onto an adsorbent depends upon a
good description of the equilibrium separation between the two
phases. Adsorption equilibrium is established when the amount of
solute being adsorbed onto the adsorbent is equal to the amount be-
ing desorbed. At this point, the equilibrium solution concentration
remains constant. By plotting solid phase concentration against
liquid phase concentration graphically it is possible to depict the
equilibrium adsorption isotherm. There are many theories relating
to adsorption equilibrium.

Two- Parameter of Adsorption Models

A brief review of two parameter isotherm models used in the
present study can be presented below:
Langmuir Model

Langmuir adsorption which was primarily designed to de-
scribe gas-solid phase adsorption is also used to quantify and con-
trast the adsorptive capacity of various adsorbents[14]. The Lang-
muir isotherm theory assumes monolayer coverage of adsorbate
over a homogenous adsorbent surface[15]. Langmuir isotherm
accounts for the surface coverage by balancing the relative rates
of adsorption and desorption (dynamic equilibrium). Therefore, at
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equilibrium, a saturation point is reached where no further adsorp-
tion can occur. Sorption is assumed to take place at specific homo-
geneous sites within the adsorbent. Once a dye molecule occupies
a site, no further adsorption can take place at that site. The Lang-
muir equation can be written in the following non-linear form[16]:

Gk )

Whel;ér &mcand K, are the Langmuir isotherm constants; C_and q,
are the liquid phase concentration and solid phase concentration of
adsorbate at equilibrium. Hence by plotting q_against C_ it is pos-
sible to obtain the value of K, , and The theoretical monolayer ca-
pacity Q_. The Langmuir equation is applicable to homogeneous
sorption where the sorption of each molecule has equal sorption
activation energy.
Freundlich Model

The Freundlich expression (Eq. (2)) is an exponential equa-
tion and therefore, assumes that as the adsorbate concentration in-
creases so too does the concentration of adsorbate on the adsorbent
surface. Theoretically, using this expression, an infinite amount of
adsorption can occur [17].

In this equation K, and n are the Freundlich constants. This ex-
pression is characterized by the heterogeneity factor, n,, and so
the Freundlich isotherm may be used to describe heterogeneous
systems [18].The Freundlich equation agrees well with the Lang-
muir over moderate concentration ranges but, unlike the Langmuir
expression, it does not reduce to the linear isotherm (Henry’s Law)
at low surface coverage. Both these theories suffer from the dis-
advantage that equilibrium data over a wide concentration range
cannot be fitted with a single set of constants[19].
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Three- Parameter of Adsorption Models
Sips Model

Recognizing the problem of the continuing increase in the ad-
sorbed amount with an increase in concentration in the Freundlich
equation, Sips proposed an equation similar in form to the Freun-
dlich equation, but it has a finite limit when the concentration is
sufficiently high and it is given the following general expression

q, K,C."

v 1+K.C"

Where q_ is the adsorbed amount at equilibrium (mg/g), C_ the
equilibrium concentration of the adsorbate (mg/L), q__ the Sips
maximum adsorption capacity (mg/g), K_the Sips equilibrium
constant (L/mg), and m_is the Sips model exponent[20].
Langmuir-Freundlich Model

The Langmuir- Freundlich equation is given by(9):

— Qmay (KE' Ce )mE
1+ (KE' Ce )mE

e

Where q_ is the adsorbed amount at equilibrium (mg/g), q_ . the
Langmuir- Freundlich maximum adsorption capacity (mg/g), C,
the adsorbate equilibrium concentration (mg/L), K, the equilib-
rium constant for a heterogeneous solid, and m__ is the heteroge-
neous parameter, lies between 0 and 1.
Toth Model

The Toth isotherm is another empirical modification of the
Langmuir equation with the aim of reducing the error between ex-
perimental data and predicted value of equilibrium data[21]. This
model is most useful in describing heterogeneous adsorption sys-
tems which satisfy both low and high end boundary of adsorbate
concentration[22].The Toth isotherm model is expressed as fol-
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lows(22):

_ O 5)
q. (1/KT - C:’T )%1, ..............

Where q_ is the adsorbed amount at equilibrium (mg/g), C_ the
equilibrium concentration of adsorbate(mg/L), the Toth maximum
adsorption capacity(mg/g), K is Toth isotherm constant (mg/g)
and m_ is Toth isotherm constant (mg/g). It is clear that when m =
1, this equation reduces to Langmuir isotherm equation. Therefore
the parameter m characterizes the heterogeneity of the adsorption
system[21] and if it deviates further away from unity (1), then the
system is said to be heterogeneous. This isotherm model has been
applied for the modeling of several multilayer and heterogeneous
adsorption systems(23).
RESULTS and DISCUSSION
Grain Size Analysis Result

The objective of this analysis was carried out in order to iden-
tify the potential sand classes, its grain size parameters as well as
the texture maturity of the sample. The grain-size analysis of the
analyzed sample revealed that it contains the fraction of (<
0.063 - >2.00 mm). The dominant granulometric main class of
the studied sample is medium sand grain-size fraction, while the
clay and silt fractions are occur in minor amount. However, the
pebble and the granule classes are relatively absent. Furthermore,
the grains of the analyzed sample are Fine to medium-grained,
sub rounded to sub angular grains and moderately sorted[11]. The
result show in Table (1).
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Table (1).: Grain size analysis result .

Sieve ; :

Size Grade | Open- |Phi(@)| 'oisht | Weight | Cumula-
: . (gms.) Z tive %
ing(mic)

V.C Sand 1000 0.00 0.80 0.80 0.80

C. Sand 710 0.50 6.00 6.00 6.80
' 500 1.00 21.98 21.98 28.78
355 1.50 25.45 25.45 54.23
- >and 250 200 | 11.64 | 11.64 | 6587
E Sand 180 2.50 11.63 11.63 77.50
) 125 3.00 13.22 13.22 90.72
90 3.50 5.83 5.83 96.55
i 15and 63 400 | 199 | 1.99 | 9854
Silt 45 4.50 0.53 0.53 99.07
32 4.75 0.22 0.22 99.29
Pan 10 <32 6.50 0.17 0.17 99.46
Sieve Loss 0.54 0.54 100.00
Total Weight after Sieve 39.90
B I —
23 90
20 1 80 i
18 4 70
‘R 154 - gso- -
g% 13 ] ;>’ 50
&b 10 1 = - J
é’ 8 - ] é 30 -
3- T 10-. T
0 04
< 2 I — 1
1] 200 400 600 800 1000 0 200 400 600 800 1000
Sieve Opening (mic) Sieve Opening (mic)

Figure(1): The sieve opening vs. weight and Cumulative for sand
sample .
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X-Ray Diffraction Analysis Result

The X-ray diffraction analysis showed that the studied sample
composes of the following minerals: quartz, albite, muscovite and
anorthoclase[11]. The result present in Table 2 and Figure(2) .

Table 2: The minerals percentages results using X-ray diffrac-
tion analysis.

Sample Type Mineral Name Percentages (%)
Quartz 51.7
: Albite 33.7
Soil :
Muscovite 10.8
Anorthoclase 3.80
B Ll | Kl L
et oo Tt sessieie 575 |a
|;I = L i;'\- I-lll. rrie J-F.Fi .l S.L:.l-l-. Pl e o Ppleslrsilc s Dol Sedvosde Pt ™ M0 % g, oy
[ st sk Tache- sl beris ™ 106 | dncrhodns
i k"‘“—-*a, _“__‘Il“_“-_..l_ln.'l_l.;.__ ] 5 ; v I

et o [ 2 ]

Figure(2): The X - ray diffraction of the sand sample.
SEM Analysis Result

The studied sample under the SEM revealed that the grains
surfaces are moderately hatched but the spherecity of the grains
is ellipsoid in shape. The amount of the sand ratio is much great-
er than the mud ratio, which means the textural maturity is very
high. The dispersive energy spectrum (EDX) analysis shows that
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the studied contains dominantly silica and aluminum. However,
the elements: iron, magnesium, sodium, calcium, potassium and
manganese are occur in lesser amounts[11]. The result present in
Figure(3 and 4) .

=L Ta W Eiuchrwr Irriswa 1

ure (3): The SEM micrograph of the sand particles.

b |

1 2 3 4 5 B 7 B 9
Fll Scale 1000 cts Cursor: 0.000 ke

Figure (4): The EDX of sand spectroscopy.
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The Specific Surface Area(SSA)
The adsorption data of MB onto El-gash river sand (Fig. 5).
Was analyzed according to Langmuir equation (Eq. (6)).

! kaLCe
“=1%C

Where q_ is the amount of MB adsorbed (mg MB/g El-gash river
sand), Q_is the monolayer adsorption capacity (mg MB/g El-gash
river sand), K, is the affinity constant (L/mg MB), and C, is the
equilibrium solution concentration of MB (mg/L). The value of Q
obtained was 4.942 mg MB/g El-gash river sand.

o/\o/‘

E-
1

~—

.\;

Uptake phase concentration at equilibrium, q (mg/g)
Y
1

o

1 2 3 4
Concentration in solution at equilibrium, C (mg/L)

o
-

Fig. 5. Adsorption isotherm for methylene blue (MB) onto El-gash
river sand.

Depending on this value the specific surface area (S) of El-gash
river sand can be calculated from Eq. (7) [12, 24].

S=0,xCSAxN............... 7
Where CSA is the cross-sectional area occupied by MB molecule
(130A%) and N is the Avogadro’s number (mol™). The specific sur-
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face area of El-gash river sand was found to be 10.35 m%g. It is
worth to mention that MB molecules occur nearly completely in
the monomeric form in solutions of concentrations in the range(1-8
mg/L) used in the present study(24).
The Point of Zero Charge (pH,, )

The point of zero charge pHpzc is important guides to these
interfacial properties. The techniques for the determination of
pHpzc are founded on the assumption that protons, H', and hy-
droxyl groups, OH", are potential determining ion. Silica and other
powder in an aqueous medium adsorb H*, OH - ions. The pH at
which the surface has zero net charge, Known as pHpzc is charac-
teristic of amphoteric surface an determined by the type of surface
sites on solid and their structures[25]. The result is shown in Fig-

ure(6).
IIVAN |
, / N i
o] N

6 8 10 12
Initial pH

N =
S

Figure (6): The ApH vs. Initial pH.
For values of pH < PZC, the El-gash river sand surface has been
positively charged. At pH > PZC the El-gash River Sand surface
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has been negatively charged. It was shown that the sample particles
shift the net surface charge of El-gash river sand from negative to
positive and the point of zero charge (PZC) of tested sample equal
7.89. The pH at which the adsorption densities of potential-de-
termining cations and anions are the same is known as the point
of zero charge of the particles. The particle surface is negative-
ly charged at pH values above the pH ., and positively charged
when the pH is below the pH . The common plateau obtained at
a pH value of 7.4+0.1[26]. Milonji¢ et al (2007) reported that the
point of zero charge of the same silica samples ranging from 3.8
to 7.1[25].
Equilibrium Isotherms Modeling

The adsorption equilibrium data for methylene Blue onto El-
gash river sand were analyzed by non-linear curve fitting analysis,
using OriginPro8.5 software, to fit the two and three parameter
isotherm model. The experimental values of q_and C_are initially
treated with the models in order to determine the equations param-
eters and the 1sotherms are reconstituted using the determined val-
ues. The isotherm curves showed the superposition of experimen-
tal results(lines) and the theoretical calculated points(points). The
correlation coefficients (R?) showed the fit between experimental
data and isotherm equations.
Two-parameter of Adsorption Models
Langmuir Model

The isotherm data has been fitted using non-linear Langmuir
equation and is plotted between q, versus C_ which is shown in
Figure (7). The Langmuir constant q_ which is measure of the
monolayer adsorption capacity of El-gash river sand, is obtained
as 4.942 mg/g. The Langmuir constant k_, which denotes adsorp-
tion energy, is found to be 1.327 L/mg. The high value of coef-
ficient of determination (R? = 0.957) obtained indicates a good
agreement between the experimental values and isotherm parame-
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ters and also confirms the monolayer adsorption of methylene blue
onto El-gash river sand surface.

45 T u T u T u T u T

404 ‘.‘_,_-'_"= L 40
] —8 35

N 3.54 . .
) | L
o~
EJ 30- — 30 §
N - "
% 25 l/‘ 255
) =
g 1 . _ 20 -5
& 2.0+ [ —8—Q, Experimental(mg/g) ! 5:-)
< 7 - B- Q_ Predicted(mg/g) 1.5
88 154 9 o Oy
o y [
J -1.0
1.0 L
[ ] - 0.5
05 T T T ) T T T T T
1] 1 2 3 4

Concentration in solution at equilibrium,C (mg/L)

Fig.7: Comparison of experimental and predicted adsorption
isotherms of methylene blue onto El-gash river sand according to
Langmuir model.

Freundlich Model

The Freundlich constant, k, and n, are obtained by plotting
the graph between q_ versus C, as shown in figure (8). The val-
ues of k. and n_are 2.622 and 2.640 respectively. It is found that
the coeflicient of determination obtained from the Freundlich iso-
therm model for El-gash river sand is( R? = 0.921) which is lower
than that for Langmuir isotherm model as given in Table (1). Fre-
undlich isotherm model is widely used but does not provide the
information on the monolayer adsorption capacity. The obtained
result indicates that the equilibrium data is not fitted well with the
Freundlich isotherm model.
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Fig.8: Comparison of experimental and predicted adsorption iso-
therms of methylene blue onto El-gash river sand according to
Freundlich model.
Three-parameter of Adsorption Models

The abilities of the three-parameter equation Langmuir-Fre-
undlich, Fritz- Schlunder, Sips and To6th isotherms, to model the
equilibrium adsorption data were examined. Table (1) shows the
isotherms parameters obtained using the non-linear fitting analy-
sis. Among the tested three- parameter equation, the better and
perfect representation of the experimental results of the adsorp-
tion isotherms is obtained using the Langmuir-Freundlich model
(Fg.9). According to Table (1), the coefficients of correlation are
very good( R’ = 0.951). The values of the maximum adsorption
capacity obtained using the Langmuir-Freundlich equation are
higher than calculated by the Langmuir model and lower than the
theoretical value(5.405mg/g). This indicates that, according Lang-
muir-Freundlich isotherm, methylene blue is not adsorbed in flat
on the adsorbent surface.
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Fig.9: Comparison of experimental and predicted adsorption iso-
therms of methylene blue onto El-gash river sand according to
Langmuir-Freundlich model.

The prediction of adsorption isotherms of methylene blue onto
El-gash river sand by the Sips model is shown on Fig.10. The Sips
equation fits adequately the experimental results Table (1), the Sips
equation seems slightly better than that of Langmuir-Freundlich.
The maximum adsorption capacities is identical to the obtained
using the Langmuir-Freundlich isotherm. The parameter K and
my change in the same manner as the constant k, . and m of the
equatlon of Langmuir-Freundlich.
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Fig10: Comparison of experimental and predicted adsorption isotherms
of methylene blue onto El-gash river sand according to Sips model.
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The Téth model correctly simulated the adsorption isotherm of the
studied methylene blue compound(Fig.11). The coefficient of cor-
relation are good (R? = 0.950) for tested molecule. On the basis of
the coefficient of correlation value (Table 1), the Langmuir-Freun-
dlich and Sips equations seems slightly preferably than that of the
Toé6th isotherm. The adsorption maximum capacities determined
using the Toth model are higher than those of Langmuir, Lang-
muir-Freundlich and Sips. The maximum adsorption capacities is
higher than the theoretical value (5.452 mg/g). This indicate that,
according to Toth model is adsorbed flat on the El-gash river sand
surface.
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Fig.11: Comparison of experimental and predicted adsorption iso-
therms of methylene blue onto El-gash river sand according to
Toth model.

The results reveal that the adsorption isotherm models fitted the
experimental data in the order: Langmuir(two-parameter) > Lang-
muir-Freundlich = Sips(three-parameter) > Toth(three-parameter)
> Freundlich(two-parameter).

Table(1):Values of the parameters of the two-parameter models,
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three-parameter models and correlation coefficients.

Langmuir model
Q._mg/g K, L/mg R?
4.942 1.327 0.957
Freundlich model
K. n, R?
2.622 2.640 0.921
Sips model
q.. mg/g K. L/mg m_ R?
5.403 1.063 0.861 0.951
Langmuir-Freundlich model
Gy s ME/E K m., R?
5.403 1.073 0.861 0.951
Toth model
G, ME/Z K, L/mg m, R
5.459 1.410 0.800 0.950
CONCLUSION

The petrographic the scanning electron microscope analyses
beside the grain size and the X-ray diffraction analyses showed
that: the source rock origin of the analyzed sample. Is mainly
come out from acidic nature rocks (granite and/or granodioritic
gneiss) with lesser contribution from basic rocks (basalt and/or
gabbro). Since the studied sample characterized by high sand/mud
ratio, dominant sub rounded to sub angular grains and moderately
sorted, this sediment was subjected relatively to strong rework-
ing effects, which enables the detrital constituents to be recycled
and transported for relatively long distance. The results reveal that
the adsorption isotherm models fitted the experimental data in the
order: Langmuir(two-parameter) > Langmuir-Freundlich = Sips(-
three-parameter) > Toth(three-parameter) > Freundlich(two-pa-
rameter).
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Abstract:

Education is one of the important processes in our life and hu-
man can’t abandon it. Recently, E-learning and distance learning is
the trend of the educational process. Adaptive learning technique
1s a new field of research in the field of hypermedia and adaptive
systems. Performance Evalution Metrics of Adaptive Education-
al Hypermedia System (AEHS) is a challenging application area
for developing and assess the effect of adapting educational ma-
terials individualized to student’s needs quantitatively,due to the
complexity of these systems (AEHS). Actually,an adaptive system
refers to a system which tailors its output, using implicit interfac-
es based on interaction with the user. In this paper we attempt to
highlightthe importance of the adaptive educational and the eval-
uation metrics that use to measure this kind of adaptive educa-
tional system.Finally, empirical evaluation requirements were also
covered. The finding support the use of descriptive statistics and
inferential statistcs to measure student’s academic achievements
in AEHS.

Keywords: evaluation metrics for (AEHS), Performance, adap-
tive educational hypermedia system (AEHS).
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1. Introduction

A current problem with the research of adaptive systems is
the inconsistency of evaluation applied to the adaptive education-
al hypermedia systems (AEHS). However, evaluating an adaptive
system is a difficult task due to the complexity of such systems.
Evaluators need to ensure correct evaluation methods and mea-
surement metrics are used [1].

Evaluation is defined as the process of examining the product,
system components, or design, to determine its usability, function-
ality and acceptability which is measured in terms of a number of
criteria essential for any softwaredevelopment project. Evaluation
of all systems is important. It is important to not only evaluate but
also to ensure that the evaluation uses the correct method [2].

Adaptive Educational Hypermedia Systems (AEHS) have
been proposed as the underlying facilitator for personalized web-
based learning with the general aim of generating and providing
personalized learning experiences to an individual learner [1,
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2]. According to [4] Adaptive Educational Hypermedia Systems
(AEHS) have been proposed as the underlying facilitator for per-
sonalized web-based learning with the general aim of generating
and providing personalized learning experiences to an individual
learner.

In order to the evaluation of AEHS has long been acknowl-
edged as a difficult, complicated and very demanding endeavour
due to the complex nature of these systems. Therefore, evaluation
is an important tool in software quality assurance.Evaluation of all
systems is important, not only to evaluate but also toensure that the
evaluation uses the correct methods and metrics|3 ].

In this paper, we present our performance evaluation met-
rics for measuring the use of this approaches in AEHS. The main
factor to provide adaptivity in the AEHS is the student model that
represents relevant aspects of the student such as preferences,
knowledge and interests The student model dynamically maintains
information for each user such as his/her knowledge, preferences,
etc. The system collects this student information by observing the
use of the application, by presenting series of questionnaires or
feedback forms [12].

The paper is structured as follows: Section 2 presents the
related works for AEHS; Section3 provide the metrics for eval-
uating the performance in AEHS. Finally, the empirical evalua-
tion requirements were also covered and discuss our findings and
theconclusions that can be offered.

2. Related work

A number of pioneer AEHS were developed between 1990
and 1996,one of the most interesting works in this area is the ELM-
ART tutoring system that supports learning of the programming
language LISP [5].
- INTERBOOK is a system for authoring and delivering
adaptive electronic textbooks on the Web. All INTERBOOK-
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served electronic textbooks have generated table of content, a
glossary and a search interface. The online books in the same way
as ELM-ART use colored bullet annotation to inform the user
about the status of the node behind the link [5].

TANGOW structures Web courses by means of teaching
tasks and rules. It differs from ELM-ART in that uses a dynam-
ic tree to restrict the set of teaching tasks to be reviewed. This is
achieved by including in each dynamic generated page only those
subtasks (fragments), which are considered to be relevant by the
system at run-time. In addition, rules are used to analyze prerequi-
site conditions [5].

KBS Hyperbook is another goal-driven approach that uses a
Bayesian network technique for its user model [5].

SmexWeb is a framework that permits the development of
teaching applications through the instantiation of a collection of
abstract and concrete classes. Similar to TANGOW the authoring
process consists mainly of the definition of concepts (tasks) and
adaptation rules.

All types of adaptation are supported by SmexWeb: adaptive
content, adaptive navigation, adaptive presentation and passive
navigation (Albrecht, Koch & Tiller, 1999).

AHA or Adaptive Hypermedia Applications is a generic hy-
permedia system based on the adaptation of pages using conditional
fragments. The structure of the domain is similar to the SmexWeb
structure. Concepts are related to other concepts through weighted
links [6].

ISIS-Tutor system uses different forms of adaptive naviga-
tion, such as direct guidance, hiding and annotation. The goal is to
highlight the links corresponding to the student’s goal and to hide
concepts that belong to future learning targets [7].

The Dynamic Course Generation (DCGQG) represents a quite
different approach. It consists of a concept domain structure rep-
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resented as a plan, which relates known concepts for the learner
with the goal-concept of the course. The plan is then adapted dy-
namically according to the student’s learning progress. This results
in changes to the subtasks and steps the learner has to follow pro-
posed by Vassileva 1997[5].

These systems provide specific navigation aid, Selection of
content,metadata cognition, provide results of the learning style
tests, change learning explicitly and provide scrutability, reusabili-
ty, provision of relevant learning materials which are personalized
to specific learner, the efficiencyof the AEHS systems which are
user specific, Student motivation, Avoidance of information over-
load, Monitory and temporal and spatial relevance [3].

Evaluation methods of Adaptive Educational Hypermedia
Systems

The evaluation processis an important step to any system;it
should ensure the correct methods were used. The evaluation of
learner and tutor feedback is essential in the production of high
quality personalized Technology Enhanced Learning (TEL) ser-
vices. The evaluation focuses on the technological design and per-
formance of systems without justifying the designs through the
lessons learned from evaluations. To evaluate adaptive hyperme-
dia systems, there are many methods that used in traditional soft-
ware systems such as ISO/IEC 9126 1991.

These measures define many sub factors to be evaluated to
measure the system qualities, such as:

Accessibility: express the facility to reach the nodes.

Adaptability: is the facility of an application to be configu-
rable according to a set of decisions taken by the user, which usu-
ally define her preferences and/or background.

Adaptivity: denotes the capacity of the application to alter the
user model according to the user behaviour during the application
run and adapt dynamically to the current state of the user model.
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Assistance: measures the amount of help in the form of addi-
tional information or link annotations is offered by the application
to the user.

Availability: indicates whether the content is updated, and
whether information obtained e.g. from a database is always ac-
cessible.

Completeness: measures the content for missing information
and the structure for missing and dangling links.

Consistency: measures the regularity of the application, i.e.
similar treatment of similar aspects (at content, navigation and
presentation level) and clear differences for nodes with different
content, for different access structures, for different types of nav-
igation or differences in the layout. This is considered to be the
most important evaluation criteria, although it is difficult to define
what a consistent hypermedia application is.

Functionality: indicates how the application functions satisfy
the users.

1. Implement ability: defines the overhead to providing adap-
tive features.

2. Maintainability: defines the effort needed to make speci-
fied modifications.

3. Performance: expresses the system’s response time to user
interaction as well as the amount of resources used by the
system under stated conditions.

4. Predictability: measures how easily the user can guess the
reaction of the system to her interaction.

5. Portability: indicates the ability of the software to be trans-
ferred from one environment to another.

6. Reliability: measures number of crashes resulting for e.g.
from SQL or JavaScript error messages or too many hits
during peak periods of Web use.
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7. Reuse: defines the percentage of elements that are used for
more than one purpose within the same application or in
different applications. In hypermedia systems reuse means
use of objects in different contexts, use of the same in-
terface objects or navigation elements for different nodes.
Reuse promotes consistency, accessibility and predictabil-
ity.

8. Richness: denotes the amount of information nodes con-
tained in the application.

9. Satisfaction: shows the user’s subjective impression of the
adaptive system.

10.Self-evidence: expresses how well the user can guess the
meaning of the visualised content or the navigation ele-
ments.

11.Usability: measures the effort the user needs to use the
system and individual assessment of such use.

12.User-retention-overtime: indicates how long the user re-
mains using the application. Studies to measure one or
more of these criteria usually compare user’s handle an
adaptive system and its non-adaptive variant [5].

13.Other criteria are specific to hypermedia systems, such as
the criteria related to nodes and links or specific to adap-
tive systems it can also apply to adaptive tutoring systems
(AEHS) which is a wide area of AHS such as Adaptivity,
adaptability and Consistency, consistence improves qual-
ity in the same way as consistency is responsible for the
success of a teaching book.

14.Generally, evaluation of anadaptiveweb systemcan be
divided into three types of evaluation; the first one is a
Formal evaluation, which looks at predication of perfor-
mance, complexity, leanability and task analysis, GOMS.
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The second one is analytical means that without the us-
ers, heuristic evaluation, cognitive walk-through. And
the last one is Empirical. It is assessed by observing in
experiments, rather thanappraisingthe theoretical validi-
ty. Whenever Adaptive systems created for practical use,
hence empirical methods should be used for their evalu-
ation. The benefits of Empirical Evaluation; it is best for
objective assessment of design and best for the broadest
range of usability problems. The following subsection
present the most common approach developed to achieve
the previous functionalities.

3. Empirical evaluation approach

Weibelzahl[11], acknowledges that empirical research is ab-
solutely necessary for anestimation of the effectiveness, efficien-
cy, and usability of a system that applies artificialintelligent tech-
niques in real-world scenarios. Empirical evaluations (also known
ascontrolled experiments) refer to the appraisal of a theory by ob-
servation in experiments.These evaluations help to estimate the
effectiveness, efficiency and usability of a systemand may uncover
certain types of errors in the system that would remain otherwi-
seundiscovered. The researchers acknowledge that the key to good
empirical evaluation isthe proper design and execution of the ex-
periments so that the particular factors to betested can be easily
separated from other confounding factors. This method of evalu-
ationis derived from empirical science and cognitive and experi-
mental psychology. Empirical studies are very good at identifying
design errors and false assumptionsbut they do not suggest new
theories or approaches directly. Evaluators are faced with theprob-
lem of defining control groups for those systems that either cannot
switch off theadaptivity, or where a non-adaptive version appears
to be absurd because adaptivity is aninherent feature of these sys-
tems[1].
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4. Empirical evaluation requirements

Careful planning, Careful execution, Users must represent
actual user population and Must have expense account — pay us-
ers. And the Empirical Methods are; focus group, interviews, ques-
tionnaires, Systematic Observation, expert review, prototyping,
cooperative evaluation, participative evaluation, contextual inqui-
ry, usability testingand controlled experiments.

The evaluation is focused on System interface, time, etc, is con-
trolled —factor, independent variable or in User satisfaction — mea-
sured, observable, dependant variable. These variables are related
to user and system, on user-related which describe user character-
istics like demographics (gender, age, SES, etc.), observed per-
formance (success rate, number of pages viewed, etc.), typically
collected using questionnaires. Also on system-related which de-
scribe the system’s operation as in the average response time, no.
concurrent queries, perceived response delay (etc.) and typically
collected using system logs [8].

In order to provide the best support for learners, a user-centered
evaluation approach for enhancing and validating the student mod-
el of AEHS has been proposed, that combines AH and information
retrieval techniques.

User-Centered Evaluation (UCE) can serve three goals: ver-
ifying the quality of an AEHS, detecting problems in the system
functionality or interface, and supporting adaptivity decisions.
These functions make UCE a valuable tool for developers of all
kinds of systems, because they can justify their efforts, improve
upon a system or help developers to decide which version of a
system to release.

The benefits of the user-centered approach is savings in terms of
time and cost, ensuring the completeness of system functionality,
minimizing required repair efforts, and improving user satisfac-
tion. This may lead to higher adoption of the AEHS, ease of use
and a more enjoyable student experience. Student model perfor-
mance is usually measured in terms of actual and expected accu-
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racies, where actual accuracy is a model’s probability of a correct
response averaged across all users. For example, Corbett and An-
derson in 2008 used correlation, mean error and mean absolute
error to quantify model validity [3].

5. Pitfalls and problems in evaluation of AEHS

The evaluation of an adaptive system is a difficult task due to
the complexity of such systems, as shown by many studies. It is
of crucial importance that the adaptive features of the system can
be easily distinguished from the general usability of the designed
tool. Issues arise in the selection of applicable criteria for the eval-
uation of adaptivity. The evaluation of adaptive educational hyper-
media systems is not easy, and several researchers have pointed
out potential pitfalls and challenges when evaluating adaptive sys-
tems[1]. These Pitfalls and problems identified in the the follow-
ing table.
Table 1 show the pitfalls and problems identified in evaluation of
AEHS [1]

Pitfalls in evaluation of adaptive systems

Statistically insignificant | Adaptivity is typically used when
results individual users differ. However, dif-
ferences in approach and preferenc-
es are likely to lead to a large vari-
ance inperformance results, which
makes it more difficult to produce
statistically comparableresults. In
order to produce significant results,
large volumes of queries and users
arerequired. There are few general
guidelines for the selection of these
.measurements
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Difficulty in defining the | It can be difficult to define whatcon-
effectiveness of adaptation | stitutes a useful or helpful adapta-
.tion

Insufficient resources To fully evaluate an adaptive system
it is often necessary to have a large
number of individuals interacting
with the system. This is in part due
to the expected variance between
.participants mentioned above
Too much emphasis on |Evaluations oftenmeasure only how
summative rather than for- | good or bad a system is rather than
mative evaluation providing information on where
theproblems are and how a system
.can be improved

Conclusion

The evaluation of learner and tutor feedback is essential in
the production of high quality personalized Technology-Enhanced
Learning (TEL) services. The evaluation focuses on the techno-
logical design and performance of systems without justifying the
designs through the lessons learned from evaluations. Therefore,
in this paper, we focus on a set of performance evaluation metrics
that have been proposed in the literature. Throughout the paper
we found that there are several evaluation metrics to validate or
measure the educational system. The empirical evaluation require-
ments were discussed as well,such as; careful planning, careful
execution, ..., etc. The results of applingempirical evaluation ap-
proach will be reported later in a separate paper to assess the im-
pact of incorporating four user’s characteristics within AEHS on
learning outcomes.
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Abstract:

The study investigating the importance of teaching lexical
collocation as authentic materials that used in importing vocabu-
lary and its lexical collocation. The problem of the study The study
environment is not helpful in learning process in some universi-
ties, and the study problem was summarized in the main question;
To what extent you investigating the impact of teaching letxical
collocstion as authentic materials that used in importing vocabu-
lary and its lexical collocation? Questions are divided into What
are University teachers’ attitudes toward using letxical collocstion
in developing students writing? To what extent are EFL learners
aware of lexical collocation knowledge when they proceed to a
higher level.It aimed to study andimprove lexical collocation in
paragraph writing among University students, teachers have nega-
tive attitudes toward using collocation to teach paragraph writing.
By concentrating on teaching lexical collocation, teachers resolve
the problems of writing as general and paragraph writing particu-
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lar , EFL learners are not aware of lexical collocation when they
proceed to higher levels.
The study tested the hypothesis Teachers have negative attitudes
toward usingletxical collocstion to teach paragraph writing. By
concentrating on teachin collocstiong, teachers resolve the prob-
lems of writing as general and paragraph writing particular, EFL
learners are not aware of lexical collocation when they proceed to
higher levels.
The study also recommended a number of recommendations, in-
cluding teachers should enable students to be aware of collocation
through making more emphasis on collocation while teaching pro-
cess.
Paragraphs writing :
PREEIMY
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1.0 Introduction:

Writing skill is a significant part of a language and communi-
cation which allow people to develop their messages with clarity
and ease to afar large audience. Therefore, people with good writ-
ing skill are generally seen as more credible, because writing is
the most important aspect in such professions which are required
writing to occupy them. So there is an important aspect in writing
process which is concerning the University students of English
exactly in the domain of paragraph which is a common aspect in
University according to such observations through teaching and
studies, the students of University these problems due to a number
of reasons and the most common aspect which the students lack of
1s what is so- called collocation. The idea of collocation was first
out forward .

Firth says: “you shall know a word by the company it keeps”.
In cohesion in English Halliday and Hassan (1976) argue that: col-
location a mean of cohesion is the co-occurrence of lexical items
that are in since way or other typically associated with one another,
because they tend to occur in similar environment. The word doctor
implies such word as: nurse, midiron, symptoms, hospital etc., and
the word night closely related with darkness. Collocation in this
sense is overlapped with the so-called some semantic field. Words
occurring in collocation or in the same field exists as a group fit in
a given situation but the presence of one word does not necessarily
lead to the occurrence of others in the group®. Hatch 1992) agreed
that collocation is a type of cohesive for lexical,meaning , if the
speaker says a word the listener will think of all alternatives that
have relationship with this word as when: somebody says flower,
the listener will think of ‘stem’ the ‘petal”’ and the ‘leaf” and so on.
Obviously collocation is an important aspect in vocabulary acqui-
sition and also it is a universal linguistic phenomenon. Words are
always used together®, they always present themselves in collo-
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cation. In fact words seldom occur in isolation.Collocation is not
only a necessary element of language but also an outstanding fea-
ture that make language specific and correct. Therefore, to learn
English learners should attach much importance to collocation. In
teaching vocabulary the linguists emphasized that: to know a word
in a target language may the ability to used it a word if correct-
ly goes with 1.e. in the correctly collocation indeed, among many
items of a word listed in dictionaries the usage containing colloca-
tion is very valuable and helpful. The aim of learning a new word
is to put in practical use and to make sentences. It explicitly sug-
gested in some dictionaries of collocation that students’ choosing
the right collocation will make his her speech and writing sound
more natural more native speaker like, even when basic intelli-
gibility does not seem to be at issue.Collocation also provides a
good way to memorize new word. According to what has been
mentioned above, the term collocation refers to syntagmatic and
pragmatic relations of words, on the other hand, collocation can
be seen as a type of word combinations. As it has been mentioned
previously collocation is the most significant aspect in language
teaching, particularly in learning vocabulary. Besides its signifi-
cance as wholly. Accordingly, the students of University lack of
lexical collocation knowledge which negatively affects on their
paragraph writing. Therefore collocation knowledge has become
as a hot issue which should be cared enough during teaching vo-
cabulary.

1.1 Statement of the problem.

The problem of this study lies in the question:

To what extent you investigating the impact of teaching lexical
collocation as authentic materials that used in improving vocabu-
lary and its lexical collocation?
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1.2- Objectives of the Study
This study aims to fulfill the following objectives:
1. To find out how lexical can improve in paragraph writing
among University students.
2. To discover University teachers’ attitudes towards using
lexical collocation in developing students writing.
1.3 Questions of the Study
This research tries to answer the following questions
1. What are University teachers’ attitudes toward using lexical
collocation in developing students writing?
2. To what extent are EFL learners aware of lexical collocation
knowledge when they proceed to a higher level.
1.4 Hypotheses of the study
The followings are the hypotheses of the study which will be tast-
ed on the basis of the results
1. lexical collocation can improve paragraph writing among
University students.
2. Teachershavenegative attitudes toward using lexical collocation
in paragraph writing
.1.5 Significance of the study
The significance of the present study associated of the im-
portance of teaching lexical collocation as authentic materials that
used in improving vocabulary, the importance of teaching and
learning lexical collocation are assistance for both student and
teachers to improve their awareness about writingparagraph.
1.6 Research Methodology
The study will use the descriptive analytical method. The re-
searcher will use a questionnaire as a tool to collect the data about
the benefits Investigating the impact of teaching lexical colloca-
tion as authentic materials that used in improving vocabulary and
paragraphs writing as general lexical collocation.
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1.7- Limits of the study

This study will be limited to “Investigating the impact of
teaching as authentic materials that used in improving vocabulary
and paragraphs writing”. JeziraState/ Al —Nour College —Universi-
ty-Medani
1.8 Design and Methods

This chapter includes a detailed description of the research
methodology that was utilized in the study. The chapter is orga-
nized into several sections that provide a framework within which
to describe the research procedures, the researcher used the de-
scriptive analytical method and (SPSS) for the analysis. This kind
of research is defined *“ descriptive research includes survey and
fact finding enquiries of different kinds. The major purpose of de-
scriptive research is description of affairs as it exists at present”®.
In addition, he states that “the researcher has no control over the
variable, he can only report what has happened or what is happen-
ing”, the researcher thinks this method is appropriate for this study.
1.9 Study population and Sample size:

The study population constitutes teachers at university who
teach English as foreign language (E F L) in Khartoum state, in
public schools, the study participants for this study are (100) teach-
ers at secondary schools who teach English as foreign language (E
F L) in Khartoum state.

1.10 Tools of data collection:

Primary data a Questionnaire that filled by teacher’suniversity
who teach English as foreign language (E F L) in Khartoum state.
Seconda data:this data was collected from books, articles, previ-
ous studies and internet sources.

2.1 Previous Studies

2.1.1Assessing English collocational knowledge among Suda-
nese EFL University Students. Sudan University-case study
Khartoum universityOmayma Nasr EL-Hadi Mustafa (2011).
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This study attempts to investigate the knowledge of collocation
after recommendation for both teachers and learners in order to
improve the processes of teaching and learning the language.
The participants of the study are one hundred and fifty students
drawn from second, third and fourth years majoring in English
from Khartoum University — faculty of Arts. A collocation test of
50 items was used to collect data. The data have been statistically
analyzed using the SPSS package.

The findings of the study indicated that the subject’s knowledge of
collocation is poor results of the statistical analysis indicated that
there is a significant difference in students’ knowledge of colloca-
tion between three levels. It revealed that, the adjective + noun is
the easiest, while the verb + noun is found to be the most difficult
one. Based on the research findings. The study recommends that
teachers should enable students to be aware of collocation through
making more emphasis on collocation while teaching process®

02022 piliy - 1443  pilidl gu) - juise pilill 2ol - d1giw g1y G080 drale dlao




Investigating the impact of lexical collocation((verb + noun) (adjective + noun) )as on improving students paragraphs writing

References

(1) Language in the lexical approach. In M. Lewis (Ed.), Teaching
collocation: Further

developments in the lexical approach (pp. 126-154) Lewis,
M. (20%0). sl (op )

@ Determining the crucial characteristics of extensive reading
programs: The impact of

(3) extensive reading on EFL writing. The International Journal of
Foreign Language

(4) Teaching, 5(1), 12-20.Lehmann, M. (2007).

5) Revising priorities: From grammatical failure to collocational
success. In M. Lewis

(6)(Ed.), Teaching collocation: Further developments in the lexi-
cal approach (pp.47-69). Hove, UK: Language Teaching Pub-
lications.Hu, H. M. (2015).

77 The effects of different tasks on verb-noun collocation learn-
ing. The Asian Journal of

(8) Applied Linguistics, 2(3), 213-225.Kamal, O. H. (2014).

9 Omayma Nasr EL-Hadi Mustafa, Teachers and learners in or-
der to improve the processes of teaching and learning the lan-
guage, Sudan University — Case study Khartoum of University
(2011).

10 Nada Salih Abdul Ridha ,Lexical collocation errors in writing
of Iraqi EFL leaners, , Riyhani — Adul Ridha N,S Basra Uni-
versity,(2017)

a1 Literature in EFL/ESL Classroom. English LanguageTeaching
Journal, 4(1), 201-

(12) 208.Khonamri, F., &amp; Roostaee, S. (2014).

13) Incidental learning of duplex collocations from reading: Three
case studies. Reading

(14) in a Foreign Language, 30 (1), 48-75.Miyakoshi, T. (2009).

15 Is intentional or incidental vocabulary learning more effective?
The International

02022 yliy - 01443 pilill gu) - puine ikl 232l - 8193 g1y 80530 drole dlao m




Fatima Essa Attoum Osman- Prof. Ahmed Mokhter Almardi-Dr. El-sadiq Osman Abakar

(16) Journal of Foreign Language Teaching,3(1), 23-28.Lewis,
M. (2000).

17) Review of empirical studies on collocations in the field of SLA.
CELEA Journal,

(18) 31(6), 82.Pellicer-Sanchez, A. (2015).

199 Modes of meaning. In J. R. Firth (Eds.), Papers in linguistics,
(pp190-215). Oxford:

(20) Oxford University Press.Hammer, J. (1991).

1) Learning L2 collocations incidentally from reading. Language
Teaching Research,

(22) 21(3), 381-402. Pereyra, N. (2015).

23) Applying the comprehension hypothesis: Some suggestions.
The International Journal of Foreign Language Teaching,1(1),
21-29.Lee, S. Y., &amp; Hsu, Y. (2009).

24) Extensive Reading in Enhancing Lexical Chunks Acquisition.
The Reading Matrix:

(25) An International Online Journal, 15(2), 218-234.Ponniah,R.
J. (2009).

6) Thelmpact of Task-based Extensive Reading on Lexical Collo-
cation Knowledge

(27) of Intermediate EFL Learners. Procedia-Social and Behav-
1oral Science, 136,265-

(28) 270.Krashen, S. (1982).

29 The robustness of free reading in second and foreign language
education. Language in

(30) India, 9(12), 21-29.Produoromo, L. (2003).

1) The Effect of Grammatical Collocation Instruction on Under-
standing ESP Texts for

(32) Undergraduate Computer Engineering Students, Journal of
Language Teaching and

(33) Research, 5(3), 631-641Alsakran, R. A. (2011).

34) I[diomaticity and the non-native speaker. English Today,19(2),

n 02022 piliy - 1443  pilidl gu) - juise pilill 2ol - d1giw g1y G080 drale dlao




Investigating the impact of lexical collocation((verb + noun) (adjective + noun) )as on improving students paragraphs writing

42-48 Ramos, F. D.

(35) R.(2014).

36) Current Research and Practice in Teaching Vocabulary. Meth-
odology in Language

(37) Teaching: An Anthology of Current Practice(pp.256, 258-
259). United Kingdom:

(38) Cambridge University Press.Schmitt, N. 2010.

39) The Effect of Task Complexity on Iranian Preintermediate EFL
Learners’Incidental Learning of Grammatical Collocations
through Reading. Theory and Practice in Language Studies, 5,
590-597.(2008).

40) The power of planning: developing effective read-alouds. Be-
yond the journal: young

(41) children on the web, 63(6), 22-27.Shehata, A. K. (2008).

42) The impact of reading purpose on incidental word learning
from context. Language

(43) Learning, 52(1), 95-117.Szudarski, P. (2017).

02022 piliy - 1443  pilill gu) - juine pilidl a2l - dagiow g1y G080 drole dlao




Determination of some traces heavy metals in
some vegetable by using ICP Spectroscopy

Hiatham Ahmed M. Soliman

Dr- Ahmed seifeldin Department of chemistry, University of
Alzaem Alazhari, Khartoum, Sudan

:palscad)
Glgpa 2 pa = § AL ol o = 3 S35 uuss ] dwlhydl od o S dun
S guan Oyt oo, 8l dihie o Ol g oz 039 .8)0-gluslly ¢ bloallydwlllS
AL polisll pamy Ggls @i Lsbgiome i) Clle (Ologal) papll Joadl 4395 ddws
skl Sl 09, S, 3333 osland] , pg,SI) L agedSUl, poloyl diie Ly 83925k
Inductive coupling plasma)C=Jb G 8Ll Leaid) g alasewlh d)dy, joyll 03
13+ o blohll § gyl 55,5 ,uds 4l ) O, g, (spectrophotometer ICPE9000
Jprdo 51 angudl pasis 555 0ly sz ddle LnS oy oS/ pbe 16+ 8yl 33 oS/ pzele
Byl § oS/l 3 poloylpais 3-S5 Oly . a2/ ezle 58 80l § 5 p-blohall § oz
Calizcs 485301 p9, Sl oyl JSl polisd 5515 BLaaS) oy f a0 gl &gl
Ale dnS oy Losll § oS/ zmle 140 0555 ,ouS 03 S pulod] pais loe Sl
oda o5 3985u5dls Ll e blalally LS St Oy pa sl sy Joalosd dwhyall sl
SUW dows dahibl odes § 6V Olypasdl asnd LaoY Slulys Ul 9953 oL dwlyl

A SlnSII Sl slg)l plase s Gesslihl de g3 dlIISy ddhill ods § dysliall
Abstract:

The aim of this study is determination of the some heavy met-
al in some vegetable such as an Okra, tomatoes, Green and Bean
Samples of vegetables including an Okra, tomatoes,Green and
Bean were collected fromSome commonly consumed vegetables
samples were collected randomly from four different areas in the
AlfardoosVillage west Assalaya sugar company White Nile State.
Methods:the sample were analyzed to determine their content of
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the trace and contaminated heavy metals such as Pb, Cd, Cu, Cr,
Ni, Hg, As, Fe, Co and Zn by using (ICPE9000) Spectroscopy. Re-
sult:in different vegetables. In the present investigation, the value
of Cadmium (Cd) (0.48 mg/Kg) was recorded in reduced tomatoes,
while not detected in OkraBean and Green .The Cobalt (Co) was
not detected in all samples. The highest concentration of Cu was
found inBean(140 mg/gr), while lowest concentration (9.8 mg/
kg) was recorded in Okra. The concentration of Iron (Fe) content
was highest in Green (58 mg/kg),while it was found lowest (0.3
mg/kg), in Okra . Green showed high content of Nickel (16mg/
kg), while Okra and Labia was not detectedand it was found low-
est concentration of (Fe) (0.3 mg/kg), inOkra. Green show high
concentration of Nickel(Ni) (16mg/kg), while Okra and Bean was
not detected. Lead (Pb) content was found high concentration in
Green (3 mg/kg), while other sample like Okra, tomatoes andBean
was not detected. the concentration of Zn was found (6 mg/kg)
in Tomatoes, and was not detected in Bean ,Chromium (Cr) con-
centrations was not detected in Okra and Bean but was determine
(0.97mg/kg) in Green and (0.85mg/kg) in tomatoes.The concen-
tration of arsenic (As) were not detected in Okra and Bean and in
tomatoes is (+13g/kg) and green is (+16mg/k)g.The concentration
of Mercury (Hg) were not detected in Okra ,Bean and tomatoes
but Green is 1.3mg/kg .The recommend of this study it is very im-
portant to conduct a subsequent study to access the levels of heavy
metals for the vegetables that are grown nearAlfardoosVeletge due
to industrial production.
KEYWORDS: Heavy metals, Vegetables, health risks, Con-
tamination, Permissible limits
INTRODUCTION:

Food safety is a major public concern worldwide. the increas-
ing demand for food safety has stimulated research regarding the
risk associated with consumption of foodstuffs contaminated by
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pesticides and heavy metals V.Heavy metals generaly collective
term which applies to the group of metals and metalloids with an
atomic density greater than 4 g/cm?. Although it is a loosely de-
fined term @, it is widely recognized and usually applies to the
widespread contaminants of terrestrial and freshwater ecosystems.
Vegetables constitute an important part of the human diet since
they contain carbohydrates, proteins, vitamins, minerals as well as
trace elements. The contamination of vegetables with heavy met-
als due to soil and atmospheric contamination poses a threat to its
quality and safety. Dietary intake of heavy metals also poses risk
to animals and human health. High concentrations of heavy met-
als (Cu, Cd and Pb) in vegetables were related to high prevalence
of upper gastrointestinal cancer ). Vegetables also act as buffering
agents for acidic substances obtained during the digestion process.
However, these plants may contain both essential and toxic ele-
ments, such as heavy metals, at wide range of concentrations ©.
Metals, such as lead, chromium, cadmium and copper are cumu-
lative poisons. These metals cause environmental hazards and are
reported to be exceptionally toxic ®.Contamination of vegetables
with heavy metal may be due to irrigation with contaminated wa-
ter, the addition of fertilizers and metal-based pesticides, industrial
emissions, transportation, the harvesting process. It is well known
that plants take up metals by absorbing them from contaminated
soil as well as from deposits on parts of the plants exposed to the
air from polluted environments ¢ 7 Publicity regarding the high
level of heavy metals in the environment has created apprehension
and fear in the public as to the presence of heavy metal residues
in their daily food. The potential toxicity and persistent nature of
heavy metals, and the frequent consumption of vegetables, it is
necessary to analyze these food items to ensure the levels of these
contaminants meet agreed international requirements®. Lead and
cadmium are particularly toxic. Excessive content of these met-
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als in food is associated with a number of diseases, especially
of the cardiovascular, renal, nervous and skeletal system. These
heavy metals are also implicated in carcinogenesis ®-Other metals,
such as copper and zinc are essential for important biochemical
and physiological functions and necessary for maintaining health
throughout life. .

Many researchers have shown that some common vegetable-
sarecapableof accumulating high levels of metals from the soil ©
Another study, Konzlisi and Friebele (1998) discussed that the en-
vironment is constantly being spoiled and rendered very unsafe for
human habitation and other organism.

Materials and methods

Inductive coupling plasma spectrophotometer (ICPE 9000).
Was used for determination of analyses. All the chemicals used
were of analytical reagent grade and triple distilled water was used
for experiments.

The Soil Sample:

Soil samples were taken at the four randomly replicated plots
in three different quarters.Sample one taken from mager 20g of
soil was weighed into acid washed platinum crucible. 20 cm® of
concentrated HNO, was added and left for 20 minutes.15 cm’ of
mixture acids HNO, and HCl in the ratio 1.3 were added and left
about 10 minutes. the sample was heated at 135-180 °C and evap-
orate the content almost to dryness. 10 cm® of deionized water
was added and boil gently to dissolve the residue. The solution
was cooled and faltered and then transferred to 100 cm? volumetric
flask and completed to the mark used deionized water. the sample
was taken for analysis by using Inductive coupling plasma spec-
trophotometer (ICPE9000). the results were reported in table(1).
The vegetables samples:

Some commonly consumed vegetables samples were collect-
ed randomly from four different areas in the AlfardoosVillage
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west Assalaya sugar company White Nile State. The samples were
included tomato, green, okra, and lobia. The samples were washed
and cutting in small portion, 20 grams from each sample weighed
and added 15 cm® of mixture acid Nitric and hydrochloric acids
3:1, the mixture were stirred for few minutes, left about 24 hours,
after that the mixture were heated a till clear solution produced,
10 cm? of distilled water was added, and solution was filtered, the
solution transferred to 100 cm?® volumetric flask and complete the
volume to the mark used distilled water. This procedure was ap-
plied to prepared all samples. The samples were analyzed by using
Inductive coupling plasma spectrophotometer (ICPE 9000). the
results were reported in table(2).

Table-1 Show the concentration of some heavy metals in soil
Metals Cu | As Cd Cr | Fe Hg Co Pb Zn | Ni

L 371 23 | 062 |45 4 |o74>| 85 |067+| 43| 10
(ce(mg/kg
Standered | 40¢ | 0.2¢ | 0.10-0.3¢ | 2.3° | 4.25° | 0.2¢ 8'015} 02 | 60¢ | 1.5°

a : WHO/FAO (Codex Alimentarius Commission. Joint FAO/
WHO, 2007) and indianstandardawashthi

b: WHO (Codex Alimentarius Commission, Joint FAO/WHO,
2001 and codex alimentarius commission, 1994).

¢ : European Union (EU), 2006.

d : WHO/FAO (FAO/WHO,codex general standard for contamina-
tion and toxin in foods, 1996).

e : WHO (codex alimentarius commission, 1991).

f: Agency for toxic substance disease registry (ATSDR, 1994a).
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Table-2 Show the concentration of some hevey metals in some

vegetables.
Element/
conce | Okra | Tomatose | Green Bean |Standerd
(mg\kg)
Cu 9.8 37 30 140 404
As 0> 13+ 16+ 68 > 0.2¢
Cd 0> 0.48 0.37 > 6.8 > 0.1°0.3¢
Cr 0> 0.85 0.97 19 > 2.3%
Fe 0.3 51 58 27 > 425
Hg 0> 7.8 > 1.3 5.6> If
Co 0> 1.1> 0.87 > 23 > 0.1°
0.2?
Pb 0> 2.8+ > 3 46 >
0.3°
Zn 0.39 6 3.6 22> 6.0°
Ni 0> 8.5 16 34> 152
A : WHO/FAO (Codex Alimentarius Commission. Joint FAO/
WHO, 2007)

b : WHO (Codex Alimentarius Commission, Joint FAO/WHO,
2001 and codex alimentarius commission, 1994).
C : European Union (EU), 2006; dWHO/FAO (FAO/WHO,codex
general standard for contamination and toxin in foods, 1996).
d : WHO/FAO (FAO/WHO,codex general standard for contamina-
tion and toxin in foods, 1996).
e : WHO (codex alimentarius commission, 1991); fAgency for
toxic substance disease registry (ATSDR, 1994a).
RESULTS

The results of heavy metals concentration in the soil sam-
ples are presented in (Table 1). It was found that the Hg and Pb
in the sampling station was below the detection limit (<0.74 and
< 6.7mg/kg) and the concentration of Cu,Fe, ,Zn, were below
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the permissible limits recommended by WHO (Codex Alimenta-
rius Commission, Joint FAO/WHO, 2001 and codex alimentarius
commission, 1994). which were shown in the Table1.While the
concentration of (As) in the collected soil samples is (23mg/kg) .
The WHO permissible limit for arsenic in agricultural soils is 0.2
mg/kg. The soils of the study areas contain large amount of arse-
nic, which indicates that soils are polluted by arsenic. Therefore
it is assumed that the vegetables that are grown in these soils will
absorb more arsenic from the soil and there by polluted by arsenic.
Plant arsenic concentrations tend to increase with increasing soil
arsenic and then stabilize at some maximal value at higher concen-
trations in soil, which is alarming to the people of that area.

The content of (Co. Cd, Cr and Ni) was above the ranged
from the maximum allowable limit of them recommended by
WHO (World Health Organization ). The concentration of this el-
ements was too much high in the study areas compare with the
maximum allowable limit of WHO.The sources of iron, zinc and
arsenic in the study area are mainly due to burning of fossil fuel
and anthropogenic activities such as fertilizers, waste water irri-
gation, solid waste disposal and sludge applications. So from the
above results, it is concluded that the soil of the study area was
highly polluted by(As , Cd, Co, Cr and Ni). There for the plants
in these areas usually uptake more amount of heavy metals, there-
by these plants will certainly affect the human and other animals
when these plants will intake by them.

The content of (Cu. Fe and Zn) was under the ranged from
the maximum allowable limit of them recommended by WHO
(World Health Organization ).

Table: 2 shows the concentration spectra of various heavy
metals such as Cadmium (Cd), Cobalt (Co), Copper (Cu), Iron
(Fe), Nickel (Ni), Lead (Pb) and Zinc (Zn) ,Mercury(Hg),Ar-
sine(As) and Chromium(Cr).

In different vegetables. In the present investigation, the val-
ue of Cadmium (Cd) ranges from < 0 to 0.48 mg/kg in various
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The Cobalt (Co) content varies from < .0 to <23 it was not detected
in all samples.

The exceeds safe level concentration of Cu it causes hyper-
tension, sporadic fever, uremia’s, coma etc. Present investigation
reveals that Cu varies from 9.8to 140 mg/kg, which falls above the
safe limits for human health and hygiene. The highest concentra-
tion of Cu was found in Bean (140 mg/gr), while lowest concen-
tration 9.8 mg/kg was recorded in Okra. Lobia falls above safety
limits.

Iron is an essential element in production of Red Blood
Cells (RBCs). The concentration of Iron (Fe) content was highest
in Green (58 mg/kg), while it was found lowest (0.3 mg/kg) in
Okra. The (Fe) content ranges from 0.3 to 58 mg/kg. Low intake
of (Fe) may cause anemia, tiredness and pallid physique, while
high intake may results into hepatic megaly, cardiac infraction
and nephric malfunction.

Nickel i1s found in Green, Tomatoes, and was not detected in
Okra and Bean vegetables. Green showed high content of Nickel
(16mg/kg), while Okra and Bean was not detected. The presence
of Ni ranges from 16 to <0 mg/kg in various vegetables. Deficien-
cy of Nickel have been linked with hyperglycemia, depression,
sinus congestion, fatigue, reproductive failures and growth prob-
lems in humans, while excess intake leads to hypoglycemia, asth-
ma, nausea, headache, and epidemiological symptoms like cancer
of nasal cavity and lungs.

During the present study, Lead (Pb) content was found high
concentration in Green (3 mg/kg), while other sample like Okra,
tomatoes and labia was not detected. emphasized that most of
the accumulated Lead is sequestered in the bones and teeth. This
causes brittle bones and weakness in the wrists and fingers. Lead
that is stored in bones can reenter the blood stream during peri-
ods of increased bone mineral recycling (i.e., pregnancy, lactation,
menopause, advancing age, etc.).Among all metals, Zinc (Zn) is
the least toxic and an essential element in the human diet as it is
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required to maintain the proper functions of the immune system.
It is also important for normal brain activity and is fundamental
in the growth and development of the foetus. Zinc deficiency in
the diet may be more detrimental to human health than too much
Zinc in the diet. On the contrary, the high concentration of Zinc in
vegetables may cause vomiting, renal damage, cramps etc. During
present study, the concentration of Zn was found high in (6 mg/kg)
in Tomatoes, while low concentration of Zn was not detected in
Lobia (ATSDR1994a).Chromium (Cr) concentrations was not de-
tected in Okra and Lobia and (0.97mg/kg) in Green and (0.85mg/
kg) the samples were found within the permissible limit. Exposure
to too much chromium may cause lung and respiratory tract cancer
as well as kidney diseases. In addition, overexposure to chromi-
um may also cause gastrointestinal symptoms, such as diarrhea
and vomiting, often with blood. Symptoms may lead to severe wa-
ter-electrolyte disorders, increased mild acidity of blood and body
tissues (acidosis), and/or inadequate blood flow to its tissues re-
sulting in shock. Lesions on the kidneys, liver, and muscular layer
of the heart (myocardium) may also develop.

The concentration of arsenic (As) in the collected vegetable
samples were not detected in Okra and Lobia and m in tomatose is
(+13g/kg) and

green is (+16mg/k)g. The highest concentration of arsenic
(+16 mg/kg) was found in Green and the lowest concentration.
The WHO permissible limit for arsenic in vegetable is 0.2 mg/kg.
which were analyzed.The concentration of Marcury (Hg) in the
collected vegetable samples were not detected in Okra ,Lobia and
tomatose but Green is 1.3mg/kg .
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Dissection

The vegetable samples (Okra, Tomato,Green and Bean) se-
lected for the study from Some commonly consumed vegetables
samples were collected from AlfardoosVillage west Assalaya sug-
ar company White Nile State . The vegetable samples were an-
alysed using (ICPE9000) for heavy metals such as Pb, Cd, Zn
Mn, Ni, Cr, As ,Co, Fe and Cu. Among them, the heavy metals in
Okra The concentration of Cu, Fe, Zn is (9,8 ,0.3 and 0.39mg/kg)
respectivly.While the concentration of other metals was not de-
tected and they compared this metal according to the International
organization like WHO (World Health Organization) and FAO, the
Safe limit for the heavy metal like Cu is (40,42.5 ,and 6.0 mg/kg)
respectivly (WHO and FAO mg/kgCodexAlimentarius Commis-
sion 1991 ).
The heavy metals in Tomatoselik (Hg ,Co, Pb) was not detected
but The concentration of Cu, As, Cd, Cr, Fe, Zn and Niis (37, 13+,
0.48, 0.85, 51, 6 and 8.5mg/kg) respectivly.and they compared
this metal according to the International organization like WHO
(World Health Organization)and FAO, the Safe limit for the heavy
metal of them respectivly is (40, 0.2, 0.1, 0.2, 42.5, 6.0 ,and 15
mg/kg) (WHO and FAO mg/kgCodexAlimentarius Commission
1991 ).As, Cd, Cr and Fe was found to be more than the maxi-
mum permissible limit (WHO and FAO mg/kgCodexAlimentarius
Commission 1991.
The heavy metals in Green lik (Hg ,Co, Pb) was not detected but
The concentration of Cu, As, Cd, Cr, Fe, Zn and Ni is (37, 13+,
0.48, 0.85, 51, 6 and 8.5mg/kg) respectivly.and they compared
this metal according to the International organization like WHO
(World Health Organization)and FAO, the Safe limit for the heavy
metal of them respectivly is (40, 0.2, 0.1, 0.2, 42.5, 6.0 ,and 15
mg/kg) (WHO and FAO mg/kgCodexAlimentarius Commission
1991 ).As, Cd, Cr and Fe was found to be more than the maxi-
mum permissible limit (WHO and FAO mg/kgCodexAlimentarius
Commission 1991.
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The heavy metals in Bean like (Hg ,Co, Pb, As, Cd, Cr, Fe,Zn and
Ni) was not detected but The concentration of Cu is (140 mg/kg).
and they compared this metal according to the International or-
ganization like WHO (World Health Organization) and FAO, the
Safe limit for the heavy metal of Cu is (40 mg/kg) (WHO and FAO
mg/kgCodexAlimentarius Commission 1991 ). was found to be
more than the maximum permissible limit (WHO and FAO mg/
kgCodex Alimentarius Commission 1991.The high values of, As,
Pb, Cd and Hg might be due to the uses fertilizers, fossil fuels, car
battery wash waste waters and plastic materials production pro-
cessing at upper course of the river .

According to the research work, there exists contamination of veg-
etables with heavy metals especially As due to which people are
resulted being suffering through various diseases. The responsible
authorities should give an impetus to the concentration of heavy
metals in vegetable cultivation (onion, cucumber and tomato) and
should also take care that the consumption of the vegetables do
not results causing any harm to the health of the consumer after
consuming it.
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Abstract:
This study aims to extend the sharp version of the Sobolev
embedding theorem,by using
a natural extension of the L(2 — €, 1 — €) spaces with a new form
of the Po6lya-Szegd symmetrization principle, it follows the
descriptive method, and the study found that
Y,4+e(o0,1 + €) is not larger than any r.s. space X(Q) such that
I/VO(HE’Y) (Q) < X(Q).this result extends, complements, simplifies
and sharpens all the recent results.
Keywords: Embedding, Sobolev rearrangement
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1.Introduction
We show that I/I/O(He‘z_e) (Q2) denote the usual Sobolev spaces of
functions ¢ defined on an open domain Q ¢ RZ+€) such that
@ and all its distributional derivatives D%, |a| < 1 + €, are zero
at 0Q, and, moreover, such that |[D%p| € LF(Q), |a| = 1 + €. The
classical Sobolev embedding theorem asserts that if (0 an open
domain in R?*€) then,
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WO(“E'Z‘E)'(Q) cL0-9(Q),3 —e?—e-2=0,1>¢
(1.1)

The norms of the embeddmg blow up as 2 — € - Z= . In fact, if
€ = 0, we formally have € = o and (1.1) is false. Thus, in the
limiting case , it is necessary to go outside the L~ scale to find
the correct target spaces.Indeed, it was shown by ([17] Trudinger,
(1967) .

for e =0, and ([19] Strichartz ,1971/72). for € > 0 (cf. also
([15] Cwikel and Pustylnik ,1998), if |Q| < oo, we have

2+€
Q) € Lo (@), (12)
=)
where CD(2+6)(X) is a Young’s function such that Cb(z+6)(x) ~
1+€
o)
are sharp. The sharp form of (1.1) is provided by the O’Neil-
Stein version of the Sobolev embedding theorem (cf. [18]

0"Neil,1963).
which requires the use of the L(2 — €,1 — €) spaces :

W @) c L2 g 1- (@), et —e—2=0,1

(1+E

W,

for large x. It is also known that neither (1.1) nor (1.2)

>e>0.(L3)
Again (1.3) fails when € = 0. Motivated in part by (1.3), ([14]
Hansson, (1979)

and ([10] Brézis-Wainger,1980) improved on (1.2) and obtained

in the limiting case e = 0,

1+62+6

W( 1+6) (.Q) (- H(2+E) (.Q) (14)

where, for € < 0,H(,_,,(Q) is the Lorentz space defined by
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Ho-o(@) = { ¢:ll0lln,_o@

M e +e) Sl
= ] 1+ Sl
o \1+In— e

1+e€

The result is optimal amoung all r.i. spaces; this was proved in
([14] Hansson,1979).

for Riesz potentials and in ([15] Cwikel and Pustylnik ,1998) for
Sobolev spaces themselves.

In particular,in ([15] Cwikel and Pustylnik ,1998) it is shown
that, for any . i. spaces X (),

2+€

v%(”e‘l_*) OESIOEY

)(Q) c X(Q). (1.5)

It is customary to treat (1.3) and (1.4) (or (1.2)) as separate
problems with their corresponding separate proofs. We shall
show extending the methods developed in ([11] Bastero, Milman
and Ruiz) for the case € = 0, a unified method to prove the
Sobolev embedding theorem and the corresponding sharp
borderline cases. In fact, for the borderline cases, we actually
improve on the classical results since our target spaces are

rearrangement invariant sets which are strictly contained in the

2+€
1+e€

optimal spaces described above.

The two main ingredients of our method are : (a) the use of a
very natural extension of the L(2 —¢€,1—€) spaces recently
proposed in ([11] Bastero, Milman and Ruiz), and (b) the use of a
newversion of the Pélya-Szegd symmetrization principle that is
valid for higher order derivatives. The new method can be easily
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generalized to give sharp results in the context of Sobolev spaces
based on general rearrangement invariant spaces. To better
explain the ingredients of the proof we start by recalling the
L(0,1 — €) spaces recently introduced in ([11] Bastero, Milman
and Ruiz) in connection with the case € = 0 of (1.3). We observe
that if we formally let2 —e — 2= in (1.3), and disregard the

blow up constants, one is naturally led to consider the space
L(oo, i—:) However, it is well known, and easy to see,that with
the usual definition L(co,1 —€) = {0}. On the other hand,
imitating ([4] Bennett-DeVore-Sharpley,1981), we modify the
definition of the L(2 — €,1 — €) spaces as follows. Let1 > € >
0,1 < € < ©,°C, let Q be a domain in R?*9 and let M(Q) be
the set of measurable functions on (.

We let L2 —€1-€)(Q) = {p € M(Q): [9llz-e1-¢) < ),
with

”(,0 ”L(Z—e,l—e)

= {fom [(40**(1 —€)

1 1-€ (;)
— 9 (1-9)(1 - E><;>]< >d<1-e>} |

1-€
1>€>0,0>€>o we use the usual modifications when
€ = o,

These spaces make sense (and are not trivial) for 1 > € > 00,1 <
€ < . Moreover, the new spaces actually coincide with the
classical L(2 — €,1 — €) spaces whenever
1>e>,,1<e<oIn fact for functions in the classical

L(2 —€,1 — €) spaces we have
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%Y 1 (1—6) (1%6)
{f [CREERECER) Rl ‘““)}
0

. { J Jera-a)
=)

- (=
—e)(ﬁ)] ed(l_e)}l 1>e>0,1<€< oo

1-€
The second 1dea underlying our method is a suitable extension of
the Polya-Szegd symmetrization principle for higher order
derivatives. It is easy to see that the standard form of this
principle, comparing the first derivatives of a function ¢(x) and
its non increasing rearrangement @*(1—€), can not be

generalized, even to second derivatives, because there are
do*
d(1-¢)
differentiable, even in the sense of distributions. For example,the

1S not

infinitely many smooth functions ¢(x) such that

function ¢@(x) =1+sinx,0<x <3, has rearrangement
p'(1—¢)= (1 + cos %))((o’n)(l —€)+ (1+sin(1 -

*

d
d(1-€)

E)))([n3_n)(1 — €), thus has a “‘jump’’ at the point 1 — € =
"2

m (a more detailed discussion devoted to this topic can be found
in ([1] Cianchi, 2000).Nevertheless, we shall show that a suitable
modification of Pdlya-Szegd holds for higher order
derivatives.To state our result, we recall an inequality for radial
spherically decreasing rearrangements from ([11] Bastero,
Milman and Ruiz)and ([3] Alvino, Trombetti and Lions,1989).
Suppose that ¢ is a smooth function such that ¢ and |V¢| vanish
at inifinity and let ¢ denote its radial spherically decreasing
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symmetric rearrangement. Then, there exists a universal constant
Y(2+¢) such that

(1- 0@ (e (1) - p*(1-©)
—€). (1.6)

This leads to
-1
a-aEdp a-a-ga-o)| svllv ¢
Y

€ Cy(RE9) (1.7)
for any r.i. space Y satisfying the (P) condition (cf.Definition
2.1below). We will show (cf Theorem 3.4 below) that, under
mild conditions on a r.i. norm

Y(Q),0<e<1,
(1+€) *k *
|a-oG ) a-a-¢a-e)
Y(Q)
S [|[vA*9g|. ¥ ¢ € 2 (RE). (1.8)

Y(Q)
We prove that conditions of this type are optimal by means of
reformulating a necessary condition for Sobolev emeddings
derived in ([6] Edmunds,Kerman and Pick,2000).

(cf.Theorem (3.6). More precisely we show that if X(Q) is a ..
space such that

Illxa < [V0+9p|, ) and 10] < oo, then

ol < c@ @ - 0 g1 - o
—0*(1 . (1.9)
Y

We are now ready to give our proof of the following sharp form
of the Sobolev embedding theorem.
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Theorem 1.1 Let () be an open domain in RZE) lete > —2,¢ >
0,1 >€e>0, with the convention that € = oo if ﬁ =0 (e

€ = oo when = 2X¢) Then
2+€

Lrelte
WO( oo @) cL(1—-¢2-€e)(Q), (110)
with
l@llL-e2-¢) < C||V(1+6)§0||L(1_6)‘V ¢ € (' (). (1.11)

Moreover, the result is optimal : if |Q] < oo, then for any r.1.

space X(Q),1>e>0 ,WO(HE'Z_E)(Q) cX(Q) =
L fe . o= €) c X@)
—-e(e+2)’ ]

Proof. As a consequence of Example 4.1it follows that (1.8)
holds with Y = L3791 > € > 0. Therefore (1.10) and (1.11)
follow from the following trivial computation with indices,

=,
(—6(6 +2)° 6)
~lp:(p -0 -pra-9)a-ol=d)

eﬂ*@}1>e>0,

with 0] e =|| 0" (l—-€e)—¢*(1-¢€))1 -
” ”L<—‘:(e+22)'2_6) ( ( ) ( ))(
6)(_(21:))

Le-¢
That this condition is optimal now follows directly from the
previous calculation and (1.9).
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To extend Theorem 1.1 to more general r. i. spaces, it is therefore
natural to turn the left hand side of (1.8) into a definition. Given
r.i. space Y (Q), let

Hase (e (1 +€)@)
={pa-0E e a-a-pa-9)
eym)},

1Py s, e (c0,a+0))
‘(1 — E) 2+e )(QO**(]- )
9" (1-9)

Y

The preceding discussion leads to the following generalization of

. (1.12)

Theorem 1.1.
Theorem 1.2. Let Q be an open domain in R?*€), suppose that

€< % Let Y(Q) be a r.i. space satisfying the conditions Q(¢)
(cf. Definition 2.2 below) and (2.1 below).Then

W (Q) € Vg (oo, (1 +€)), (1.13)
and ||<p||Y(2+E)(OO,(1+E)) < ||V(1+E)(p”Y(Q),v 0 € CE(Q).
Moreover, if | <o, and X(Q) is a r.i. space then
W (@) € X(Q) = Yge(oo, (1+€)) € X(Q), and
lo™lx S lelly,,,, (wcas0)
Proof. If Y is a r.i. space satisfying the assumptions of the

theorem then, by Lemma 2.3 and Theorem 3.4 below, (1.8)
holds. This 1s all we need to obtain (1.13). The fact that the
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Y(2+e)(00,(1 + e)) spaces are optimal follows once again from
(1.9).

The last theorem obtains a particularly simple from if the space
Y(2+6)(00,(1+E)) itself is a r.i. space. For example, if Y
satisfies the Q(1 + €) - condition (see Definition 2.2 below), it
follows by Lemma 2.6 that

—(1+€)

(1- e g™ (1 -

”(p ||Y(2+E)(OO,(1+€)) =

Coroallyl.3. Let Q be an open domain in R?*9, let Y(Q) be a
r.i. space satisfying the Q(14+e¢€) - condition .Then
Y24¢)(®, 1+ €) is a . 1. space with norm provided by (1.14) and

. (114
Y

—(1+€)

MOreover, H(l - e)(W)(p*(l —€)

] S ||(p||Y(2+e)(oo,(1+e)) S

”go ||W0(1+e)'y(ﬂ).

Y(2+6)(00,(1 + 6)) is the optimal target space for the Sobolev

VVO(1+6),Y

embedding () c X(Q) among all r.i. spaces. The

quasi-normed space defined by the quasi-norm ”(1 -

-(1+e€)
e)< 2+e )fp*(l —¢€)|| is the optimal target space among the class

Y
of quasi-normed r. 1. spaces ([16] Milman and Pustylnik, 2004).

Remark 1.4. The optimal target spaces for embeddings of
generalized Sobolev  spaces are described in  ([6]
Edmunds,Kerman and Pick,2000).The description obtained in
([6] Edmunds,Kerman and Pick,2000) is indirect and does not
imply the previous Corollary. A version of our Corollary 1.3 (
with stronger assumptions on Y and without a study of optimal
conditions) was claimed much earlier in ([24] Klimov,
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(1970).Unfortunately, the proof indicated there is based on two
incorrect arguments (a higher order Pdlya-Szegd principle as a
mere iteration of first order results, and a theorem on
interpolation of 7. i. spaces that was later shown to be false).

2. Preliminaries

Let € R?*9 be a domain, and let Y = Y(Q) be rearrangement
invariant space. Let 1 + € € N and define the Sobolev spaces

VVO(l'I'E)lY(Q) — {(p: |Da(p| € Y,Da(p VaniSheS on a-Q; |a| S 1 5
€},

where |D% ]| is the length of the vector whose components are

all the derivatives of ¢ of order |a|. WO(HE)’Y(Q) is provided
with the seminorm

ol 07 gy = Ziat-secl D0y Let
_ (%0 _ _ y(2+e) %
Vo= (6x1' o a"(2+e)) Vo = Zi:l ox} and
(%)
AVz g for even (1 + €),

V(1+6) 0= .
1% (A(E)) @ forodd (1+e¢).
We shall usually formulate conditions on r.1i. spaces Y in terms

of the Hardy operators Pop(1 —€) = ifo(l_e) o(1+e)d(1+

1-€
€ Qp(l-e) = [, o(l+e)%e,
Recall that ar.i. space has a representation as a function space
on Y (0,|Q|) such that lolly@) = ”‘P*”y"(o,mn- Moreover, since
the measure space will be always clear from the context it is
convenient to ‘‘drop the hat”” and use the same letter Y to
indicate the different versions of the space Y that we use. We
shall also set our functions equal to zero for x & (). Let
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(0(1+6)g0)(1 €) = ( ) —€,e>—1, and define the
dilation function dy(1+€) by dy(1+¢€) = ||(0(1+E)go)(1—
A, = lloasoe)@ -,

(since (6se0) = (0+09"))
Definition 2.1.We shall say that Y satisfies the (P)-condition if
P:Y(0,00) - Y(0,0) defines a bounded operator (equivalently
Y satisfies the (P)-condition if and only if the upper Boyd index
of Y is less than 1) . In particular, if Y satisfies the (P)-condition
then ||¢**||y is an equivalent norm on Y,

lolly = llo™ly. (2.1)
Likewise we shall say that Y satisfies the (Q) -condition if
Q:Y(0,00) - Y(0,) defines a bounded operator (equivalently
Y satisfies the (Q)-condition if and only if the lower Boyd index
of Y is greater than 0).
In what follows we also need to consider weighted norm
inequalities for Q with power weights. This leads to conditions
on our spaces.
Definition 2.2. Let € > —1, and let Y be ar.i. space. We shall
say that Y satisfies the Q(1 + €)-condition if

Q((l +¢), Y) = 1 (1+¢) ;:)dy (1+E) d(11+6) . (2.2)

Note that if Y satisfies the Q((l + 6)) -condition for some
(14 €) then it satisfies a Q(b)-condition for every b <1 +¢,
including the Q(0) = (Q)-condition.The following known result
(cf. ([8] Stein , 1970, [20] Maz’ya ,1985)) will be useful in what
follows.
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Lemma 2.3. Let Q be an open domain in R?*€), and let Y(Q) be
ar.1. space satisfying the(P) and (Q)-conditions.Then

Aoy = ) 1D°@lh ¥ € @), @3)
|a|=2

holds with constants of equivalence independent of ¢.
Proof. We only need to remark that the arguments in ([8] Stein
1970,[20] Maz'ya ,1985) for L3~ extend to r.i. spaces
satisfying the(P) and (Q)-conditions by a well known result due
to Boyd (cf.[5] Bennett, DeVore and Sharpley,1988).
Example 2.4. In particular if Q1 is an open domain in RZ*¢) 1 >
>, then l -0 * Lol D@y VO €
Cy ().
Lemma 2.5. If Y is a r.i. space satisfying the Q(1+¢€) -
condition, then Q is bounded on the space Y provided with

weight (1 -¢) (%) More precisely,
|- apa-o
Y
(!
~(14¢)
+e)Y)|(1- e)( 24¢ )<p(1 -9 . 24
Y

Proof, Leta = ;—IE We have
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1+e

(1) 1Qp(1 - )| = f( 1461 -
1-€

1+e

= [ pa-en - eyetien
1

_ f m¢(1 —e2)(1-€e)™ (1 + €)% ta-ad(1
1

+ €).
Applying Minkowski’s inequality we obtain
(1 =e)"*Qp(1 = e)lly

< f lo(1 = e)(1 - )|y (1 + )™ a-0d(d
1

+¢€)
” 1 a-1

sjl dy<1+6)(1+6) a-od(1

+e)ll(X-e)olly.
Lemma 2.6. Let Y be a r.i. space satisfying the Q(1 +¢) -

condition, for some € > —1. Then, for all measurable functions ¢
with ¢**(c0) =

(1+

||<1—e> wera-o-ga-o)|

(1+e) ”
<||a-etema- )Y
<

+ena-ofE e a-o
-ga-a)| @9

Proof. The first inequality is trivial. To prove the second
inequality note that
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d *% - > (p*(l—E)—(p**(l—e)
ia? (Ua€)=—7"——

fundamental theorem of calculus, we have

p*(l-e)=| (p"A+e) -9 (1+¢)
(1-¢)
= Q™" — @)1 —€).(2.6)
The desired result follows from Lemma 2.5.

Therefore, by  the

d(1+€)
1+€

It is useful to remark here that, for the operator P, the
corresponding weighted norm inequalities for power weights are
automatically true.

Lemma 2.7. Let Y be a r.1. space. Then, for any & > 0

I(1 =)= *P(p)(1 = O)lly < I (1 - )~ *p(1 - €)lly.
Proof. Computing dy (1 + €) for Y = L}, and Y = L*,we find, by
interpolation, that for any 7. i. space Ydy (1 + €) = max{1,1 + ¢}
(cf.[S] Bennett, DeVore and Sharpley, 1988 for the details). Since

P is a positive operator we may suppose that ¢ > 0. Now,
(1= Pp(1-€) == p1+€) (1- ) “d(1 +
e)=[ p(1-e) (L +e)(1-€) (1 +€) d(1 +e).Thus,

(1 —€e)"*Pop(1-6)lly
1o
sfo dy(1+e)(1+e) da
+a)l[(1-e)%p(1-#)lly

< J 1+ d1l+eld-e) o -6y,
0

as desired.
3.Symmetrization inequalities for higher order Sobolev
spaces
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The main tool for our analysis is the following result from ([11]
Bastero, Milman and Ruiz).

Lemma 3.1. Suppose that Y is a r.i. space satisfying a (P)-
condition. Then for all smooth functions ¢ such that ¢**(c0) =
0,

1-9(p -0~ g1 -0)| <I%ly.G)

Proof. The proof we give is the same as the one given in ([11]
Bastero, Milman and Ruiz) for ¥ = L?~€). However, it is
important for our development to provide the complete details
here. Recall that from Lemma 1 in ([11] Bastero, Milman and
Ruiz) we have the pointwise inequality

-1 K%
(1-0F (e -9 -9 L-0) 5[V (1-e,(32)
where ¢”(x) = (p*(c(2+6) |x|(2+6)), denotes the radial spherically

symmetrically decreasing rearrangement of ¢, C(,4¢) =measure
of the unit ball.Recall also that the Polya-Szegd symmetrization
principle holds for r.i. spaces (cf[12] Fournier, 1987, [23]
Klimov,1969)

1], 5 170l (33)
Applying the Y norm to (3.2), and using successively the (P)-
condition and (3.3), we obtain the desired result.
Our main result here is the higher order version of Lemma
3.1.The first step of the induction process that leads to higher
order estimates is provided by the next result.
Theorem 3.2. Let Q be a domain in R?*€) and let Y(Q) be a . 1.
space satisfying the (P) and Q(1) conditions. Then for all
smooth functions ¢ such that

¢ (0) = [Vo[™ () =0,
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1-oE 1o —g'1- e))”y < 1Volly. (3.4)

Proof. We shall prove below the elementary estimate

[V|[Ve| < [D?o]. (3.5)
Applying Lemma 3.1 to |Vg| and combining with (3.5), we
obtain

|a-oEwera-e-1wora-e)

1IVeIVelly < [ID?glly.
Therefore combining with (2.3) we get
< llAelly-

|a - oEdwara-o - wora-e)

Combining the previous inequality with Lemma 2.2 we obtain
a-0Ewerra-a =gl

By the generalized Polya-Szegd symmelt/rization principle (3.3)

-

=
Y

(applied to the r.i. norm defined by Y|l =

oGy (1-¢)

) we see that
Y

-1 *k
”(1 — e)(m)|V<p°| (1-¢€)

< llAelly. (3.6)
Combining the last inequality with the pointwise inequality (3.2)
we find

= |a-oEdwgrra-o

Y

|a-a&de a-a-ea-a)

<|la-oE e a-o

5
Inserting the last estimate in (3.6) gives us desired estimate
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|a-oEd e a-a-pa- E))HY < llaglly.

It remains to prove (3.5). Using subindexes to indicate partial
derivatives, we have

(2+¢)

|V'~/}|j Z 1»0 lpl] |V|V¢||

2

1
(2+€) /(2+€) 2\ /2

|\7¢| ). Z"”””

j=1

Therefore, by Cauchy-Schwartz applied to inner sum, we have

2te) @t e+ N1z Je+e N\ T2
1 2 2 2
[VIvy|| = 2 Y ¥i; = ¥
i=1 =1 i=1 ij=1
= [D*Y|.

Remark 3.3. The previous theorem could be considered as a
form of the Podlya-Szegd principle for the Laplacian.A higher
order version of Theorem 3.2 can now be obtained by iteration.
The main problem here is to check that all requirements to
implement the iteration are fulfilled.

Theorem 3.4. Let Q be an open domain in R?*9), let (1 + €) €
N, €< %, and let Y(Q) be a r.i. space satisfying the (P) and

Q(€) -conditions. Then for all smooth functions ¢ such that
[V |™(0) = 0,m = 0,1, ..., €, the following inequality holds

(1+

|-t £y g v'1-a)|
s [V 9|, 37
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Proof. Lemma 3.1 and Theorem 3.2 prove the cases € = 0, and
€ = 1. For the general case we now proceed by finite induction.
Induction turns out to be the same for odd or even numbers
(14 ¢€). Let m be an arbitrary number such that 2 <m <1+
e,m = (14 €) (mod 2). Suppose that (3.7) is true form = 3 +
€. Suppose that g is any function such that ||V(1+6)¢||Y < o, and

let @ =Ay. Applying (3.7) for m=3+¢, we get ||(1-
( s 2)) K% * -2
Oz /(AP (L -€) =M (L-e)[ < IV 2aglly.
Y
Combining with Lemma 2.6 and the definition of V™ gives
—(m-2)
a-at=epyra-a| simyl.  @9)
Y
Consider now the 7. i. space B defined by the norm
(m-2)
Ihlls =1 - 51— )
Y
By computation it is readily seen that dz(14¢€)=dy(1+

-(m-2)

e)(1+e)( 24€ ) Therefore B satisfies the Q(1) -condition.
Moreover, by Lemma 2.3, (2.3) holds in B norm. Consequently
we may now apply theorem 3.2 to derive

Ja-o&dwa-a-wa-a)| s,

(m-2)

= [l - o) cagy 69)

On the other hand,using the property||uv||y S 2||u*v* ||y, which
is valid for any r.1. space Y, we derive
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—-(m-2)

Itls > |- o Fh -0 3

—-(m-2)

— e)(T)h(]_ —

Thus
Y

|a-oBdwa-a-va-a)|

€)

1 —m
25 |a-aEwra-a-va-a)|
Combining the last estimate with (3.8) and (3.9) yields
[a-oEdw a-a-va-a)| st

for any admissible m. It remains to but m = 1 + €.

Example 3.5. Let Q be an open domain in R?*9, and let
0 < —€? + € < 2.Then L?~9(Q) satisfies all the hypotheses of
Theorem 3.4.

Proof. We give the details for the convenience of the reader. By
Hardy’s inequality we see that L3~€)(Q) satisfies the (P) -

1
condition. Moreover since dy(1+¢€) = (1 + e)(z_—e) we see that

for
0<—-€e24+e<2,

Q(1+¢Y) = J- (1+¢) 2+e)(1 + e)( )d(1+:)) < o0

Proving that L~ also satisfies the Q (¢) condition. In particular

note that we may take € = 0. We present the result which states
that: if X(Q) is a il space,
e <, then [y s [[VE*9g| for all @ € CI*€(Q),

Y(Q)’
implies that
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1+€
1 et +aa+oEdeal <ol for al g>
X

0. (3.10)
As a consequence we prove.
Theorem 3.6. Suppose that € < % Q] < oo, and X(Q) is a

r.i. space such that [|¢|lyq) S ||V(1+6)<p|| for all ¢ €

Co’ (Q).Then,
Y(2+6) (00, 1+ E) (.Q.) c X(.Q.), (311)
and moreover there exist a conatant ¢ = c¢(|€|, X) such that

Y(Q)’

lo"llx1an < cll@llyg,yp@ire
Proof. By the fundamental theorem of calculus we have

o (- =, (0"1+e) - g (1 +€) 2=
AN RS B C ) i **(1+
d(1+6) J-(|.Q| ((p**(1+6) 0 (1+ )) d(1+€)

1+€ 1-€)
1 19
|ﬂ| 0

o lxo10p < 1™ Mx,1p

|9
f (p(1+¢)
(

1-¢€)

©*(1+€)d(1 + €).Therefore,

<

d(1+¢)
1+e€

- (1+ e))

|
& o @ (1+e)d(1 +e)llxallx,ap- (3.12)
0

x(o,1aD)
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It remains to estimate the first term in the previous inequality

—-(1+€)
Replacing ¢ by (1 +€) 2+ (9™ (1+€) — ¢"(L+¢€)) in (3.10

we find
1l d(1+e€)
" (1+e)—¢@*(1+¢)
f(l—e)( ) lt+e

((p**(l +e)—-'(1+ E))

Therefore, inserting the last estimate in (3.12), we find

o' (1+e)d(1+

al
[lox “X(OIQI) S ||(p”Y(2+6)(oo 1+e) T |Q|f

)llxallx(o,ap,and (3.11) follows.
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4. Final Remarks

4.1. Equivalent conditions

In ([13] Maly and Pick, 2002) introduced the space
MP (2+e€) Q) =

{QD: (p*((l —-€)/2)— (p*(l €) € L(2+e)(0 1)), d(1- E)} xd
showed with ad-hoc methods that for |Q)] < oo,
Wy Q) € MP o1y (Q) € Hpun (@) (41)

(see also [22] Kolyada,1989,Lemma 5.1). In ([11] Bastero,
Milman and Ruiz) it was proved that

MPoiey(Q) = L(0, 2+ 6))(Q).  (4.2)
For € = 0 the first half of Theorem 1.1. gives WO(HE'Z_E) Q) c
L(oo, i—’;i) Q).

Therefore we could have used the second half of (4.1) combined

with (4.2) and (1.5) to prove that the L(oo 21¢) spaces are optimal

([16] Milman and Pustylnik, 2004).

Likewise, since it is also shown independently in ([11] Bastero,
Milman and Ruiz) that for |Q| < 00,e < 0,L(0,1—¢€)(Q) C
Hi1—¢)(Q) ,we have still another method to prove that these
spaces are optimal.In ([13] Maly and Pick, 2002) the proof of the
fact that MP(;_)(Q) # Hi1—¢)(Q) (and therefore by (4.2) that
L(0,1—€)(Q) # H_¢)(Q)) is indirect. We show that L(c0, 1 —
€)(Q) is not a linear space.We prefer to give here a simple direct
proof. To this end we now exhibit

@ € Hy(Q)/L(0,1 - €)().
Let @(1—€) =X X0 (1—€), with ¢; = ¢™?'. Then a
computation shows that
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9" (1 =€) = 9" (1= €) = 75 L4 C(eyoop (1 = €).There, for
any 0 > € > oo,

1
*k * (1-¢) -
| ora-a-pa-a)owe
0

E

N Z fl i am(1 =€) d1 - €)
B (1-¢)-9 1-¢€
(1 €)

Zf g9
=1i62(1_ci(1 ?) =

i=1

On the other hand, by Hardy’s inequality, —i (( E))

1 (p*(l—E) (1-¢) d(l—E) (E)
oo~ | (m—_> S
> (1 E)d(l—e)(l)
ZU 1—¢€ )

i=1

:__Zz
E.
=1

More generally, the method of the proof of (4.2) ginen in ([11]
Bastero, Milman and Ruiz) can be easily extended to the spaces

Y(2+E)(00, (1 +e)) introduced in this section so that we can

readily show that
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||(p”Y(2+€)(oo,1+E)
—(14€) 1 =€
. ‘ (1- ) )(¢* (—)-¢a- e)) .
Y

It is interesting to observe that the conditions of our embedding
W(1+e,2—e)
0

theorems allow us to describe the 7. 1. sets containing

even for (2 — €) bigger than the critical value (E) . As is well

known in this case WO(HE'Z_E) c L*. Our rearrangement
invariant sets are contained in L%, which is a somewhat
surprising property, since for finite measure spaces L™ is the
smallest rearrangement invariant space. It could be of interest to
study this phenomena in detail. We now give an example of a
result in this direction
([16] Milman and Pustylnik, 2004).

Example 4.1. Let 1 < —e2 < 2,9 € W29 (q),
Suppose that ¢* (%) —@*(1—¢€) is ae. equivalent to a
1-€
. . wf(17€\ *(1_ )
monotone function on (0,1). Then lim;_,_, M# = 0.
(1_6)(z+e)-2—£e
The reason we were able to improve, in some cases, well known
optimal embedding theorems, is the fact that the spaces
Yi24¢) (0,1 + €) are only r.i. sets. It is therefore of interest to
ask if the ¥(5,¢)(o0, 1 + €) spaces are the optimal target for the
Sobolev embedding theorem among all . i. sets.In particular, we
conjecture that for € = 0 we have r. i. hull

(1+€,2-¢€) _ 2+e€
(@) = 1o 2) @
Here the rearrangement invariant hull of

02022 piliy - 21443 pilill gu) - juine pilidl a2l - dagiow iy G080 drole dlao




Hiatham Ahmed M. Soliman- Dr- Ahmed seifeldin

VVO(HE'Z_E)(Q)
- {<p € M(Q):
e W) (1+€)(1-e).9p" = (p*}.
In this respect we refer the reader to ([4] Bennett, DeVore and
Sharpley, (1981)
where it is shown that for a cube Q, r.i. hull BMO(Q) =
L (0, 0)(Q).
It could also be of interest to consider the modified

rearrangement invariant hull, as defined by ( [27] Netrusov,1989)
modified r. i. hull

(VVO(1+6,2—E) (,Q))

- {(p: 3 e W) (L +6).(1—e).y

- (p*}_
A closely connected problem is to give necessary and sufficient
conditions on Y for the space Y(;4¢)(0,1 + €) to be ar.1i. space.
It follows from our results that a sufficient condition is for ¥ to
satisfy the Q(1 + €)-condition. We conjecture that the condition
is necessary as well. This conjecture is obiously true for L(2 —
€,1 —¢€) spaces and can be readily verified for other spaces
studied in ([15] Cwikel and Pustylnik,1998). Finally we would
like to suggest that the ¥{,,¢) (0,1 + €) spaces introduced in this
section should also be of interest in interpolation theory (cf.[26]
Sagher and Shvartsman, (2002)
Conclusion:

At last The main idea underlying our method is a suitable
extension of the Polya-Szegd symmetrization principle for higher
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order derivatives.It is easy to see that the standard form of this
principle, comparing the first derivatives of a function ¢(x) and
its non increasing rearrangent ¢*(x) cannot be generalized even
to second derivatives. Furthermore we verify the result that
shows that our conditions are best possible.For this purpose we
recall a result of ([6] Edmunds, Kerman and Pick,2000).We
indicate some questions and open problems raised by our
reaseach for this study.Finally we would like to suggest that the
spaces introduced in this study should also be of interest in
interpolation theory.
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Solution time comparisons

between FFT and DFT
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Khalid Hamid Omdurman Islamic university
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Abstract:

Fast Fourier transform is advance technology for many en-
gineering application The aim of this paper is to study , analyize
and enhance the solution time of DFT using FFT a logarithm
and Excel software program . The parameter which were taken
into consideration of the calculation are number of point , type of
FFT after analysis and implementation of the logarithm ,the results
were obtained in terms of chart for solution time versus number
of point increased and average time for solving one point using
DFT is 0.76050min while the average solution time using FFT is
0.38025 min the saved in time by using FFT is 0.38025 min. while
the FFT solution time using MATLAB is real time solution in the
instant of command.

Key words: DFT, FFT, a logarithm, MATLAB ,solution , time
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1- Literature review
Fourier Transform [1-6] has long been established as an
instrumental tool applied in electrical signal spectrum and filter
analysis, sampling and series, antenna, television image convolution
as well as radio broadcasting [7]. Being the limiting case of Fourier
Series for non-periodic signals, FT is used to convert signal to
frequency domain as the frequency domain has many superlative
benefits especially for analytical purposes rather than in the
classical time domain. In order to solve different various problems
especially in digital image processing, the disceret version of FT,
typically regarded as Discrete Fourier Transform (DFT) has been
formulated.

Due to the large number of discrete samples required for DFT

operation which requires N *complex multiplications, Fast Fourier
Transform (FFT) has been introduced to significantly reduce the

computational complexity by just requiring NlogNmultiplications
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for N samples. This computational complexity issue becomes worse
when higher dimensional signals such as image signals, which are
two dimensional, are represented and processed using FFT. To
further reduce the computational complexity and solution time .

FFT is a useful signal representation method that can be
applied for fast processing especially when the signals are two
dimensional like image signals. The image signals can be trans-
formed using FFT in image processing since the signals are typ-
ically structured, rendering a sparse spectrum [8]. Although FFT
is known to has reduced computational complexity than DFT, and
hence reducing time of solution .Various FFT algorithms have
been proposed in literature to reduce the computational complexi-
ty, as presented in . One of the approaches which have been widely
referred to in literature is the sparse FFT(sFFT) presented in [9].
However this method is formulated for one-dimensional case only.
Therefore signals which are two dimensional such as image sig-
nals are unable to be represented using a one-dimensional sFFT
model. The many image processing applications such as lithogra-
phy, medical imaging, evolutionary arts and particle detection in
wastewater treatment are infeasible to be applied with a one-di-
mensional sFTT.

A multi-dimensional sFFT has been proposed in [8] to
cater the multi-dimensional cases. This multi-dimensional sFFT,
including the 2D sFFT, has been widely studied and applied in a
number of fields such as radar signal processing, lithography illu-

mination and deep learning .
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2- significance of the research :

The importance of this paper is more convenient to the application
of digital signal processing specially for speech and image signal
processing to reduce the number of addition and multiplication
with low complexity .

3- problem statement :

The conventional discrete Fourier transform are used to
analyize the digital image take long time to process the digital
image processing for high order more than § .

4- objective of the paper :

. To study discrete Fourier transform

. To analyize the fast fourier transform a logarithm .

. To calculate the solution time for discrete and fast fourier
transform .

. To compare the solution time between discrete and fast fourier
transform .

5- methodology :

5.1 Description:

The solution time for different high order of number point
N=2,4,8,16,32,64,128,256,512 and 1024 using discrete fourier
and fast fourier transform was measured and plotted versus num-
ber of point.

5.2 Formulation:

The conventional Discrete Fourier Transform ( DFT) is given
by :
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—j2nnk/
X (n)= Zx (ke /™"  p=0,1,..,N -1 0

and the i 1nverse Discrete Fourier Transform ( IDFT) is given by:

N -1
x(k)=Y X m)e>™"™  k=01..k-1
n )

X (k)= x[np " ®

X(k):Zx[nW'k”+Zx[nW‘k” (4)

neven nodd
N /2-1 N /2-1 (5)
X (k)= x[2mW 2"+ > x[2m +1pp D
m=0 m=0
N /2-1 N /2-1 (6)
X (k)= Z x[2mW,, " +W 5 ( Z [2m +1W,, ,"")
m=0
7)
2mk (
W WN /2

m+N/2 _1pr m N/I2 1y m (8)
Wyn ~ =Wy Wyn =Wyn
W, =e”" =cos(-2x)—jsin(27)=1 (9

WNN /2 = _1 (1 0)
And for FFT alogarithm is given by :
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A [0] 1

Y~

Xe[Q] = x[0] a— X[0]

511 = 2[2] » (1]
1
X [0 —
£,[0] = 1] : L) - x[2]
1
XL Wl -
%ol1] = ¥[3] o L= - X3

Figure 1:FFT block diagram for 4point
x[0]e ><:" \ /- —\ /:' X[0]
x{4] o _ X(1]

x[2]

x[6]e

x[1]e

x[3] o : - 0 —o X[6]

Figure 2:FFT block diagram for 8point
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Vlﬂ’
VI I :‘v‘v O
. \VWII»M\V
xxxxx NN AN
o AXXXXX WA
ol v& ‘V‘V‘V‘X‘ x1(8) e
xxxxx wmm
RSN
/ L/ RONSNEL S 2
SIIIANNNS . -
JJ ‘\\way
VAN

x3(13) 10

A il (14)
wl? 7 *a
sKIP ™
*o!15) w8 x(15) 2. %(15) wia x5 s oKIP
Figure 2:FFT block diagram for 16point
5.3- Environment parameter
Parameter Value
(Problem point (N 1024,....,2,4,8,16
Type of FFT Time decimation and
frequency decimation
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5.4 Implementation:
The environment parameter is implemented using excel software

program to calculate DFT and FFT as show below :

N =2 = X (n)=[1,0]

|
X(n):lgx (ke ™/ 2" a1

X (0)=x0)e’+xDe”" P =x(0)+x(1)=1+0=1
X(D)=x(0)’+x(De”’" =1+0(cosz— jsinz)=1—(-1)=1

i.e Time domain N =2 =X (n)= [1, 0] &frequency domain

ieK =2 =X (K)=[L]]
the time soltion of 2 point usin DFT IS 3 min while for FFT is 6

min

N =4 =X (n)=[11,0,2]

3
_ —jrnkl 2
X (n)= kzzox (k)e 1

X(O)=ix(k)=x(0)+x(1)+x(2)+x(3)=1+1+0+2:4

k=0
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X ()= ZX(k)e kg =x(0)+x (e ’”/2+x(2)e 77+ x(3)e ) 3nl2

—l+e””/2 2e 3" =14 (cosm/2—jsinz/2)+2(cos3x/2—jsin3xw/2)

=12/ =1+

3

X @)= x(k)e”™ =x(0)+x(De /" +x(2)e /" +x (3)e /"
k=0

=l+e /" +2e°" =1+ (cos 7 — j sin ) +2(cos 37 — j sin37)

=1-1-2=-2

X3)= Z:x(k)e_’z"”‘/2 x(0)+x(De " +x (e +x(B)e " /2
=l+e ’3’”2 +2e /7" =1+ (cos3x /2~ jsin3x/2)+2(cos9z /2~ j sin9rx /2)

=1+j-2j=1-j

i.e Time domain N =4 = X (n)= [1,1,0,2] &frequency do-

main ieK = 4 =X (K) : [491+ja_2>1_j]
the time soltion of 2 point usin DFT IS 7 min while for FFT is14
min

N =8 =X ()=[1,2,1,0,1,3,1,2]

7
- —jrnk /4
X (n)= ;x (ke h)
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X(0)=Z7:x Kk)=xO0)+xD)+x2)+xB)+x(4)+x(5)+x(6)+x(7)
=14+2+1+0+1+3+1+2=11

X @)= ix (k)e ™% =x (0)+x (e /™ +x (2)e /™"

k=0

+x (3)e_j7z3/4 +x(4)e—jﬂ +x (S)e—jﬁ5/4 +x (6)e—j7r3/2 +x (7)e_j7;[/4
=14+2(cosz/4—jsinzw/4)+(cosm/2—jsinx/2)

+(cosm—jsinz)+3(cosSn/4—jsinzS/4)

+(cos37/2-jsin3x/2)+2cos T/ 4-jsinTx /4)=-0.7071+2.1213;

Zx I —x (0)+x (De ™ 4x Qe 4x (B)e

+X (4)e ’2”+x(5)e ’5”/2+x(6)e'j3”+x(7)e‘j7”/2 =-3j

X@3)= ix (k)e ™ = x (0)+x (e > +x (2)e /"2

K=0
+x B ™ +x @ +x (5 +x (6)e T +x (T)e 2
=—0.7071+2.1213;
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X (4)=Z7:X(k)e‘j”" =x (0)+x (e +x (e +x ()™

k=0

+x (Be " +x (ST +x(6)e T +x (T =3

7
X(S) = Zx (k)e—j5ﬂk/4 —x (0).|.x(1)e—j5ﬂ/4 +x(2)e—j57r/2 s (3)e_j15ﬂ/4

k=0
+y (4)e—j47r +x(5)e—j257r/4+x(6) ]15ﬂ/2+x(7) -j357/4
=—0.7071-2.1213;

7
:Zx (k)e—j3ﬂk/2 :x(0)+x(1)e—j37r/2 +x(2) ]371' (3) -j97/2

+x (4)e " +x (S)e'js”/2 +x(6)e" +x(T)e Rl 3j

7
X(7)=Zx (k)e—j77rk/4 :x(o)_l_x(l)e_j7ﬂ'/4+x(2)e—j7ﬂ'/2 +x(3)e_j21,,/4
k=0
+x (4)e—j7n +x (S)e—j35ﬂ'/4 +x (6)e—j217r/2 +ox (7)e_j49,,/4
=0.7071-2.1213;
i.e Time domain N =8 :>X(n)=[1,2,1,0,1,3,1,2]&ﬁ~equencydomajn

11,0.7071+2.1213/,-3,,—0.7071+2.1213
K=4 =X (K)=

~3,-0.7071—2.1213,3;,0.7071—2.1213

the time soltion of 2 point usin DFT IS 15 min while for FFT is30 min
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N =16 =1[1,2,3,1,3,2,4,6,2,5,3,7,6,3,1,0]

15
X(n)=2x (k)e—]ﬂnk/8 (14)
k=0
15
X (0)=>x(k)=49
k=0
X ()= ix (ke ™" =-13.3497+6.1978
15 .
X(2)=) x(ke /™" =-6-1.8284)
k=0

15
X @)= x (ke ™" =22966-10.5717;

k=0

15
XA =D x(ke/™?=1+2)
k=0

15
X (5)=) x (ke ™" =-0.0539-0.3291;
k=0

15
X (6)=> x (k™" =-6-1.8284)
k=0
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15
X (7)= x (ke "™ =7.1070 +4.4404;

X (8) = ix (ke /™ =-3

15
X (9)= x (k™" ==7.070-4.4404;

k=0

15
X (10) = Zx (ke /°™"* =—-6+1.8284
k=0
15
XAD=>x (k"™ =-0.0539+03291;
k=0

15
XA2)=>D x (k) /7?2 =1-2j
k=0
15
X (13)=>x (k) /7™ =2.2966+10.5717
k=0
15
X (14) =D x (k) /7" =-6+3.8284;
k =0
15
X (15 =D x (k) /""*"* =-13.3497-6.1978;
k=0

By the same process FFT for number of point of 32 ,64 ,128 ,256
,512,1024 can be calculated but take long time

6-  Results:
After execution of software program using excel the follow-
ing results were obtained to compare the solution between DFT
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and FFT
Number of | FFTsolution DFT solution
point (time(min (time(min
2 3 6
4 7 14
8 15 30
16 35 70
32 50 100
64 70 140
128 100 200
256 133 266
512 165 330
1024 200 400
Comparision of time solution
Between FFT And DFT
500
400 /
E 300
E 200 / ——FFTsolution time(min)
® 100 // == DFT solution time(min)
N4
0 500 1000 1500
Number of point

Figure(4) : comparison of time solution between FFT and DFT

7-  Results Discussion:
Fig(4) shows comparison of time solution between FFT and

DFT against the number of point .from the fig we observe that as
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the number of point increase the solution time increased and the
average time for solving one point using discrete fourier trans-
form is 0.76050 min. while the average solution time using FFT is
0.38025 the saved in time by using FFT is 0.38025while the FFT
solution time using MATLAB is real time solution in the instant
of command

8- Conclusion:

The study, analyize and design software program to measure
and plot the execution time of DFT and FFT have been done us-
ing excel software program. The parameter which were taken into
Consideration for analysis is number of point, type of FFT, the
results show that the average time for solving one point using dis-
crete fourier transform is 0.76050 min. while the average solution
time using FFT is 0.38025min the FFT reduce the solution time
0.38025min .

9- Recommendation

From the results obtained we suggest the following Recom-
mendation for future work:
- To increase the order of number point for DFT and FFT and

find the solution time.
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