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Abstract:

The paper addressed the impact of strategic planning on urban
economic development in Khartoum (2000-2021). The problem
of the study was that most Sudanese cities suffer from traditional
mistakes in urban development, not using a scientific and practi-
cal approach to development, but rather managing crises in cities
without working with a participatory, holistic and strategic view

to solve economic decline and social disintegration and the conse-
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quences thereof. The importance of the study stems from the fact
that it deals with a topic that is considered one of the vital aspects
in the prosperity, stability and progress of the city of Khartoum. It
also helps decision-makers in urban development with a strategic,
scientific and practical view. This study aimed to find out the im-
pact of strategic planning on urban development in Sudanese cit-
ies. The study followed the historical method and the descriptive
analytical method. The study reached a number of results, the most
important of which was the lack of strategic planning in the field
of urban economic development by the successive governments,
and the lack of interest in regional and spatial development when
developing structural and detailed plans led to the concentration
of public services and utilities in the city of Khartoum. The study
recommended the necessity of developing a strategy for urban
economic development in Khartoum and linking it to laws and
policies with the strategy of Khartoum State and the peripheral
states that take into account the factors and comparative distinc-
tion and all contribute to urban economic development, qualifi-
cation of cadres and implementation follow-up mechanisms, and
the development of local Sudanese indicators to monitor them and
coordinate between the various parties and the necessity of popu-
lar participation.
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Abstract
The study aims to know the jurisprudential adaptation of the concept of
citizenship and nationality through the constitution of the city-state« which is

considered a model for the civil state and citizenship¢ and it is the model that
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scholars seek today« while the Messenger« may God bless him and grant him
peace« preceded the modern civil state in establishing the principles of citi-
zenship And the application of this model to all social entities brought togeth-
er by one nation can accommodate everyone despite the difference in customs
and traditions¢ Islamic jurisprudence has absorbed these variables through
equality in rights and duties among all members of society¢« which leads to
everyone feeling equal and just and positively On the stability of the state.
But after the disappearance of the state and ... its decay and submission to the
occupation¢ the demographics changed« and calls for the establishment of a
pure state in terms of the social and religious component appeared¢ bearing
in mind that the state in legal politics is not a pure state in terms of the socials
religious or sectarian component (even if there is Models of the sectarian or
sectarian state) according to the reference of the city-state constitution« and
based on that¢ the city-state constitution addressed the problem of acquiring
or losing citizenship or nationality¢« and to reach knowledge of this treatment¢
an inductive approach was used¢ and the study reached several results and
recommendations¢ and one of the most important results is adaptation Juris-
prudence for citizenship is based on the necessity of the unity of humanity
and common interests and ... equality in rights and duties - The city-state
document is considered an attractive basis for citizenship and for equality in
rights and duties among the components of society. In the event that a crime is
committed¢ the perpetrator is punished¢« and none of them is called dropping
or withdrawing Citizenship or nationality in the constitution of the city-state«
and among the recommendations: Sharia policy must be re-examined in line
with contemporary variables while accompanying the purposes of Sharia - we
recommend that the legislator replace the term nationality In the term citizen-
ship¢ because it achieves unity and coexistence between all components of
society.
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Abstract :

This study came under the title of the life of immigrants and
Ansar in Medina after the noble Prophet’s migration. The treaty
of brotherhood between the immigrants and the Ansar formed the
largest container that brought them together¢ just as Al Medina
Document became the legal framework for their lives inside Medi-
na¢ and the immigrants and supporters became the most important
elements of society in The city of the Messenger of God (may God
bless him and grant him peace) after the emigration¢« and the com-
munity of Medina became like one body in its cohesion¢ and Mus-
lims worked hard to defend Medina and spread the Islamic call.
The study aims at identifying the causes of migration« its motives
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and the most important stages in it. It also aims to find out the first
of the emigrants from the Muslims¢ the houses of the immigrants
in the Medina« and view the relations of the Ansar from Al-Aws
and Al-Khazraj¢ their status and their virtues.The study followed
the historical and analytical descriptive method. The study con-
cluded that important results were that the Muslims migrated from
Mecca to flee their religion. The migration to Yathrib after the trea-
ties of the first and second Aqaba ; the Medina became the center
of the Islamic da’wa.
: doudl

L8 b ool ol opldol § lo-udls A8t Graluank] ds § i )8 ,LES widl L
BLb o oy domy Lagy Bolp0 0103 eg) pdlghsl 9l AsLudYl sgu s Iy sy Loy Vo
o= 2SI SLghoVlg oV Ol s e dlio § 09,5y l9dsly dSa § pLaL) paliady

G B § s
O 8ygdl ] 8)li] Laudy dSg 3 0B )l Bysio COB dmall By, all 0de 9
g8 & elIS 5y9 a8y s Cod Ul (o) O el w89 dzdll &b aie , 48U o)
|

® (Ol ik ois] O5alall §53 L) dauls 4 2315 Eia L5001 2 @ 15iasT i)
GphRhE 4 US 1506 225 8 1o T8 el a)B A5 4 635 il &) JLss alss Ly
Y] * Dad Gelis piaz pblsle 5B L5 Tsy o dauls 4l 531 535 o1 1506 2501 &
e T3 * s 5935 U5 AL st i3 9 OILgll5 <Ladlly JLEH Go Gpandi Al
- (BshE 1552 211 585 ggie 5455 of 4l
8,21 &l

Ble Ly 0Y eIy Lol 8yl 38 -l 5ol o dtimdl ) JoY) 8, emgl] S
=l e 595 losd S ool s T wdl O usy elIds dun uof ouse oty ¥ Jols
Buco o)l g wol ouie @ W83 Y T Lyy 0ls ddusd] (o3l ] pizys o d» LS U1 HE
Td cpolanold 8y st CilSy « hgad) dor sl @ el ool Lo Loy oS0 4l ooy (o
0153 iy i) dygud] Limd) dunalsd) Dl o oz 54 ¢ ISs ddasd) (23] ] gty
$23) OLis 5o Sl 5 A5 s b e Usly Bgsd gosls Szy piis aml oy 2 lghl sus
O HE Ll Gy d3) dgly (s 4l

anlol T3 01 Jo5 Tyl lgmaa O dsy ddsd] U] 19 ,2le iUl Ggaltl sle
odslls gudll Gud lguzgs pibos U LY Buno pusy S ] g2y domy lgi il
s Lol 8y mmg)l o L5 Sy g5 8,0 ol ] 8ycng)l 13388 iy B HLES (s



I IO pilaina le 58 gl - o ) daasl e Caw gy ealll s

623) 8lymel B e GLds pgis 4l 55y ol o slos ptind (o Sz O5-iley AW emdus
L (eses] s 4 Ul

8 e 3ol Al § godl pwse § A8 ] p23989 duis Bl § HLaill Jgoo asy
Al @i ] garsdls pusYl ads £ gy dmag SV ddell dmg ClSE dodeskl dimdl oo
Colss ¢ day il el dimdl pice GLII 6 Joibl plsdl § lgmzy 03 sy Jool § el 5ol
=S O8] polnd (8) o ot mas HE Jgull pgme Comd A5l ddinll Ly
Nl 85l T5 09 T, dyal) Coomeol g call J] 5o

0 3od 5 (2)7 e o emas 9o OIS Lkl ] A5 s 2,2kl JsT 015
HE 02 S Aoy g pdedlly 4l 503 ] S9ell Logiage ClSs™ poiSe o oy alll wee

sl oognsi dosy ol b oo by Sae ogin LS U] G5l 850 SLall udg 03
Coazd 7 U3l diie i looe el iy g3l 189 HE dlll Jgwy deoy dsld )90 o
o i dl omszlee Olelazs 10,81 A5 Jal oo Osalud) 3305 Lausyy dodsll Ll
(0 3y HE ol o) 031 O

LesT ) ik nds (J2 L 020l U] 480 e yzrle 0 dslio § ol 03 B8 (1 0155
O 55 OIS 0SSy )l Syl :JLAS Al Lyl asy #E 4 Gleral 03 M s o] dals )

| 13) » (12) .“ ..‘y

Soldl dz s

0SSz 1 Cyly w1 og) JUES ¢ oV 1y Ty e O 5 dnlonol B ] 458
0s2B ylos Dlsa] 050 Uomer 48 Jozrg 3o all) ) dad] giedd i O ST mad ey 09
(8335 ML Lol oz 158 (o) § 59— i U Bynadly 03I s Bolo w8 Ly
slazall o9 [FEESPE S pgies olhasdl oo s 39)LAIS [HE DRI
195158 dpukly g il Sled] J] gy ddaod] (] y2lo ne 0908 gozy U8 9 (Jls-Ll
17 s Oloel
s ylasVl g o yolebl o 3515k

S8 dy el 3 GLSIL slailly ooy labl o BLSI5Lls dAIYIEE (ol w s

W8 S ) O @S § e oy T pladl Jg-s Lals 0,89 Ly ppal -l BLe-I3b] oo
19 s analy «)ls & gssdly peol) ¢l slaills ooz lebl o i3 oo il

4l Jgmay 2T SSB HLai¥ly oo, labl o 8LSI3L dge pas Blowl ool 3ys] U3y
iy b Lo e Jos O 4l Sosig Lisly laod «JLas Las¥lls (s labl (s dulonal o 55
B35V Lol § 5 e :Jlas Clb gl oy s a3l 05 omosd massd alll 3 15-5T»
Slsdl o b 4 @31 bl Gy Jgas (bl plols Gdeas bl i BB 4l Sy 9SS
) o d5lo o anis bl ane o S0 (13 mes] die alll ooy b gl o e
doylig Gaall ;S5 sl (ool due 0 Slaes b gl oo S Sdseg (ossl e,SU)

n 02021 gyigs - 21442 (pilidl (saloa Golill 222ll-digim g1y G080 drole dlao




©2021 guigy - 01442 (pildl saloa Golil aell-digim g1 Gosao drole dlao

Ay ) & 30 5 yongll a5 Aaltl B 5Lad¥T g (3 plgtl Sl

hsd) o Bacue sy omase el o 0Ly Ll o sass (omos ] o3l s o
plo-sll 5 ya3lls (o205 )l o dswy Bse 5y pem ) des (o9l Slse (1 dmwg
Olaies (g9l Semue (1 dll dneg plosdl ol O] JLizg comosl LiBs o dadlw o dalws
Gl Osl sals xas o Comang (95T @iladl Sl 5o S o pusls Olie oo
o] Olod) (s Ldog s 5 sloeg st iy o dluey s (0 Lindo 99 (oas]
oLl Olodows (95T oaelu o 99 asily ¢l m blog (oss Ja-dll ane iy o
Qs omo5l amisdl gram )l dne g alll uis Aoy sals 2loy om I39 ool sl ol
ez ogie alll o2y 7 «imesl gyme g Hiibls Balie oy w3 3

o B Uyl oy Lovide ) BLSI5L) 00y emgals d U Ols-dy dloall el U39
858 & pLidl pslodl 090 Lawis gy o I Cllasd) o yne JLS i cdlly asy
o J1 1IN s JLis Jualons Ly pLBG L) ] gy a8 IS OS5 domgis 4l g0, asddls
sl Lo sl sl 5Ll (e 0951 gy domygy Gl goe 1B JLES SUML Ly eligys Joses
e s ey ] oo cdiing i e BB sl 05 3l 8953 Jusl 4861 Y oy S
U Ll dde 0 SU idls Ml Lamdg ) goslsdl epaliieoly dolouall ek

((dpabl Hgawd) doudl dioo

o3 salls g2 lakl g Gpaladl o BLSI5k) adiny 55 dgu)ll pL3 Ol s

Yoo iy b Akl OLslilly Ldalodl Sl o O Lo JS Ly 21l 8ualee ooty
aeizmal) Buue welgd HE alll Jouy ooyl Ay i) dgud] daSadl g dglaled) o Ja
Lot Jady d ol el sl Ly giany O -l Jlsald 1,57 Bualebl odg) CslSy dipally
Oz lae oe iy 3 Gul) maimdl polie @se Clas -l Bacalel) 0dis Canwg®E -l
Busyaed] o) S Labaily wels #E Jsuy)l puul Lgs (o ) ddimalls d9-025 sLails
R STNETA - S TRAN

$at 155 hidlss JUS b 4] JLss 4l sl Loy Bkl 1o 35 Jgall oLl
O e Taot 39l o8 comsbamll 4l Guo () 553 555 V] 5 3] () 6381 o2
286 Lpulbl Sl p3lo (Jls alll s 2l 2o 05 548 (52 labl i Vg 4 dipull
- el

Lopall Of e slolsl] yopaz 3451 dBg S0 daysS Lgdsz plim Luull Ol
die dlll o) 850 gl e Corusy Ighuiul 4B « @ Loy b g lals Ladwo prou oo
S golp] oy lotio Akl Conye s Sk pro ealn] O :JLBEE I O
oyl O casal V) Lathad) Joos Y dLaMs iy Vs doye b dasy Vg Lodwo ,du Y
(Sl



I IO pilaina le 58 gl - o ) daasl e Caw gy ealll s

2 99,z leb)

doss U39 Yl ae o @ dalw ool i) s (Bl e s ola e sl OB
93 grs Byl loval HE -l 031 Ol w9 ] Jal (el s L] asly O
(=9 0935kl Al de o Byl (i 4 ol 0w Loy 39 By 589 dolw Ay dolw ol
e Soda dliolo Colyl dgdle Linde 48 elwds odn 1988 a ] I5aB dalw ol dog) 8y e
Ao gy S (e oasd e Lags jily oy (e el plas lse5i8 NI § gy s S50
lgadlot Limlo oo Lagazess of eSaie Lol @55 Y ally s IS — dalw gl oy - oY)
Lalel [y 488 dalw al Lol caadll se s a0y 3l cody Costle i oot Loegd LI
Vg ads Vs Joal s o-ly g drlan 4l Jf dali o 3Ll 1 JS mos opis il oy
GbT Ol sy dily dzg) 4] Clog i L pLBD k) GBI, bl <L3 ] Jooy > JLa
L Gpm e pls Lyl

O3 daie @l Sty Jud dmrg) domeg asS O gies i igde 0 dmg) o sele pud
Lgall Consd @ s Il o deais gl Sty o OF U89 ol 3 8,220 dsy Logogd
e gl S s Jsl o oS Byiel) oy Lalal 3 s Bymxgdl dolw o e Yol
2 el

4l (525 = pL3 gl o s Ly 6o Bl 2 lad 8zl ) Lol el ol 3
Cleal g Lide pa8 gs Job 1S Wil o sl (s oy dvmmo § oLl 595 - s
ol o Dlos sl 05 01,8 LB Yoo oo pl (00 308 03 sos o2 s HE Uyl
(oS s d Ul (92)) o s § Qlhasdl oy yas sl 03 (o5 Gl oy dmwy o) 0 I3s
) 1S5Yel Sy e Tt Lo dagaly Iy o8 duull Joal ol Ll BE L all elo o5
L0l 08 HE d ) Jguy s 10958 Olealls

L iy i 8 L ol dlgw dten d ol J] 456 e gpalal] 8,0 555 ¢
glosT oz labl Osiexigs bl ] L5 os JLEBY) daw § S8l 09y 19505 S Luais
Os—oaly 09 dSe § =LA 09,35 Y 8,51 oda (s 9y Y sz labl OB9 comel] s
Ol e dY) g dwod (ase b Blally JIgaVb dumadly pllall jlual 8, o)l ise O
Lo @i Y cotpd Jultiuns 900y b Lales T 3hall JSIsT § el 03 g plitus
SV Olioly JBYB (s dis yasuens

donlby dmny @l om ilses olhasdl oo an) sl dmeg o QL) oo yee yolo
Wiy 4y« gasdl oo SLS Wi oals Dolo 0 4) 05 (gl mpos Al e (s
1 o sy 7 rams Joudhall P olg sy Sladl o Bacpes Y diaS ool e gl o
E L Vgag i o dio sl plosll 5o p3lly «Bge o Gl iy dawslo
e Y 486 5B dme 3o b =i mea] pis a2y Olde g Oleies Olose o dsiss
O emaz] ogie a2y Gaaall S5 gly b gl g

n 02021 gyigs - 21442 (pilidl (saloa Golill 222ll-digim g1y G080 drole dlao




©2021 guigy - 01442 (pildl saloa Golil aell-digim g1 Gosao drole dlao

Ay ) & 30 5 yongll a5 Aaltl B 5Lad¥T g (3 plgtl Sl

gy Y] snalac] (50 456 0 § (i dsl) ddiml] A e 02505 oo 35T pag &
O oo ] potime 052 by ymez pgte alll (o2 b o 5 ooy Gaall 550 55 38 4
B9 8y gl el s it of Lo o Luvgaona

) ) Jons Vo B 4 Jg 53 byl @ 4] Jgany Ol La TS 3ol 1S5
2 olall g HE ) Uy 055 O 550 5ol mahd Lolo el Jomzny

Gio JE34 oS &5 U55) JLss aed Usss a8l B a) JLss el 031 3
all s 4B cosdisdl 4l Gao @ (Fad Bl dU3 e J L2215 Gioo 5554 2505
Js 3 193 88 ool ol 385 315) Jlss UL i Iooly] o dSe o Spdl 5o o #E L
gy old obamll alll Buco (5o, S 35 a5 A0 38555 5538565 I35 51 I ik 5
002le Gukall Lovay oo g yo9 Syangll A sl e S OF CIb gl o s 55 2l
2 g5las¥l pugdl oo pelS s dgall Gl bl Ly Y5 e dpaldl )

o5 63 =i Lgally JL M3 dSg pL8T udd s a I ooy b gl oy s L]
O Lls ¥ sL8 § 455008 HE a Ul Ugwyy 3o 05 cwlild ousis COlS -l glogll B8 Uyl
o 0= o ] dasly sy e a Ul o0 S5 oaly ailoly BE Al Jgay oS dmacd] pony
8T a0l LBy 7y Y g Busmh oy dyall 500 oy Hlud (eadsw Gulite lgelod lexl
sl Ol 858l A5 § oL dms (iag has Ll @7 Ayl JoBg AU 0 Bie mol <Ly
Y S § i s Ily S5-3) s pual s
bl o, bl J3le

G 92 093l cdags dlal (e dny 3o hes dipubl pud o llasl o yes Ui
40 O3 ol L3l (3 Guig ikl Gy A8 sl 5508 oy alll dies (oLasl
0= 92 0= e 0dsy elwg dle a )l oo -l Lle (s diade dl s Go)ld))
@l om b (do> gl 02 @ s o) il (rosadl) alll se 3 A3l (sl O 3y0s
0 Bee oy 9yas o § a0 Aol s 5Ly ogminz o053 oy Ol Jos

e s Ol 0 o9 Olode o all e (o dodb J3i8 oy lghl) 2alis o3
8315 o sl dsle] gl s I35 ol U8 ozl o Coplals 5T Bl o

ol ddlo o ais wipe disls ol Wipe o colidg Cllall ane o B0 IS
Ll By (1 9508 i 5 gl o poliS (e olws ade all o Jguyll Jso 4 itS
a3 dsdhll 0951y Cllabl uie (i Eyladl o Bue iy « doasls o dmw s Vo35 S
5219 ploll o y3)l U39 by BMamsdl dalws (0 all ds s (02 bl s oo OB
o 8 DB o e oy e 3y demme O ke s game O g oy @l (2 By

(52)

0= e o = e gyl Blie e oo plde o yee o emas U39



I IO pilaina le 58 gl - o ) daasl e Caw gy ealll s

G Aoy @Ysa bluvg dmny o ddte o Ao ool Uiy el de b § amaYl Olos
7 JaV) o @ By oo s o dlee e (3L Olsy2

2 218 @ S o Ol T Skl oy S o sl s i Olas oy Oloie J3s
L Uze 0089 Aot (o A e Ol Iy < Y 5Ll
ool Olhe

dg-dall 0da 9953 Ol 4l sLig HE dg )y JLss dlll ophoy LS oy ,zlall Glio
Ol Jlsy dilow Jobl &S CoaBl LS L Gz il dal s 3 ) Olool (e 8)Lal
Fblbly Shigmall ddgions 8y o)l Cilze dIU Gruhll e Consd) 5o 09 ppamg
&1) s adsd @ U ay9 a9 ™, bl Logioms Ll Oy 2 B J-8 o 5 pals
i 33355 clhls Ll f3iid o KU oo 305 5ol 58 p_m (s 201 150555 of M
pelasdl alll Gao 7 (S8 4l Sa5 SV alll a5 5 dss 1 3aT Gndlis Jsti)l Joks 25

Jmaslly dsllally JLss alll ] 0,8 s (3ol GLg¥b s -l ddall g podSYI
O g wgl ol e Buame LlwSly 3ot &ua.’ 00 ugos_m lo—s = 35Uly (yuecd)
155535 BLal lgaudd3 cLais Gl & Gralds alll 152250 V) Iseel L53) UL JL5 ¥ 515
ombasdl Ul Buo Y (ARZE) (s U35 363

WL SV Lél 1oy 8 alll Jgawy o 01 8 Qlasdl (0 e ade gl g
ColS ey clgwyg dlll U] 4,28 dgwyg 4l a5, SIS ad (35 Lo (550l S Ol
(gioailly @rlindl oyl @ ] yole Le ] 45y LaoSiy 81al 5T Lamas L ] 45y

L3l adloll Las podedl ddde §hhis sy 43509 pMwd) paly yoall Ldo
J_>3 jus 4_13.0.) dl_w ) H,ws Mg ‘os_caJlg ¢>1.ny dpas Le,m @u u_,m u_,yly.,l 6Lﬂ931
.@_gmal 4l Guao @ (uggwn <°—‘° a_ygl Js255 2l

LT3 Lo 4slBlS a8g V) uy Lis woY Low i B8 ol O diis alll (o) 8,050 g 00s
59 gl s sy S a8 Jle imis Lag ol pgy Ly 4l asdlSh T Ls 4 08 S5
(ol dz T P alll ks 0 Seolo Ols YT SLds LS LT sy s Tisae &S s
Ul o g s 4l 2o ogdoog LYl 8pas § o,z lall Ldluas L 555 Eousdl e 39
Josd a8 Ll (3aonall ;S0 gl e plows e alll oo -l OF s s o9 elws ade
55 8938 poy inalowd] Gigz apzs § Olds (o Olete JLiel Lloall (e 53SUN EUS St
L o pilily gl dlll dw § Syl

Ol sl ] gy 548 oebbl Ly p3-ths O o ) Olaall eoal oo 3] § Gl
JSls G e (B8l BLad] Glbe go LiSUls gobhl Olio oo Guialls dozdl ] gas
Buall 08 (Sucall ¢ Silen 1L 45T elwy dde alll Yoo il s S9muns o alll ue oo

02021 gyigs - 21442 (pilidl (saloa Golill 222ll-digim g1y G080 drole dlao




©2021 guigy - 01442 (pildl saloa Golil aell-digim g1 Gosao drole dlao

Ay ) & 30 5 yongll a5 Aaltl B 5Lad¥T g (3 plgtl Sl

s S e Gunall g Biuay doa ) Ul Leg ! ) iy 5 Ols ol dl o
Il Log oLl J] ot 9-onll Ol apell U] o 031 O3 «uiSls oSbls Lyao Ul
das] plall do 51 (64) LIS alll sie (i o QIS g yotyy LISy Szl

oo 433 (golieg 8,589 dwid Jol s pusdilly YLl Jiy o idgomiatl] d b
el dde 4l o dlguyg alll 55 Bpass Bl AalS e| Jol s oo JSS 032 lad
ol caionass oaz193ls e-aiiuly e-llsad SHB pySe em3ld s ez ers & IS Jds
GdB) s JLB « (65) 4l e 3 saarlone n Skl U gyl Sl 3] $ Sylall
$aTle s s pate G588V T 185 1 565 A 2 g lsosb SN o235 Isy = a
alll Bao 0 (Ol §t2 e a5 a ) ase o5 LIS S LS e 655 0l
oaz]
10,2 eb) =

a3l o & el 0g)lsals I9olers lguale oLl ol i lsial s Jl o
& p=t) 33 daw szl e L 4l ool ) oosil] Jof gng cdialS el o] ]
I P (g dde dl)) oo dly s 4] i 3 Lol Slike (a Iy o Lg 252 Lol
NS PE NP SR EA ] o u@l"éd—wwl J»—wépleé O3) JLss
() Hehe all) ung PRI/ [ 285 188 &5 al 43,3 ¢ @_, g 235 41l

s 45 oo I5y2le G0l €55 3] 65) UL UL cpgilhs] (e gamlly ogog3d 48,20

O (e 55b2) Laass oo I35 5] To5os lsdale o515t

§lsdales Isi a3 o il Gaddl) dl—*’-’ be‘ - de 1202 saus p-atlsle L)
(G5 b A5l 4 s 1555 $eT g wdils o glial a ) Ll
: (ga5dly o) Ll

O dle o yale 50 7 gas 0 4SS 0 45l Letgl 32l usYl ey 5Ll
3381 oy e o 3o (2 )] {850l 0 s

0=t OGS 0 923 ot e Oy S mr Sag) oy Y s e bl Ll 0L
3391 adl Gys e egbiol HLai¥ O sy Tiag (lbasd oy Qs ot sy O3 s
(73) 5 me'”

ke o sLiien 95mas oy ddsd 5 g3l sl ey Ol a3l puadl LS
dol Al 0 Y1 om O3le O s oy sl (550l 9 iy sl Al oy eslodl slo
a3 oyl Y] A 4B (i I8y 088 08,31 St (AL3) Logaly Logy5 Yl diad) g9,
LV eladl Oy oo diwlusl! )

0m ke 5 9yes dge @ WUS 013 i L3lasy)l Jlgou M) B sl i O
Tow @3 958 g l5bls oSkl Jsadl Cdyos iyl s 5Lgsls cadls 3331 el e 4 yls



I IO pilaina le 58 gl - o ) daasl e Caw gy ealll s

dilig oolasly ale oy 9p0e iy siiwl 485 plidly SLedl J) ol o 133Vl 85cn)
faiiizy o ali55 o2l Jid gtle G123 15 5528) JLes U5 0 ) TS Lo Livsiissly oty
(el yiw 0 e85 3T ks B 3155 s

o) i boe iy @85 Lo 53 Gpondl SIS a5l Y] dpill gy3-2dly ¥l CSlhe
G Qo) el Ges iy e zussdl Yl oo 7 5,as dlled Wl o st O
Jd «lap pos SOl bigio CosBy Oyo 5515 ™ cawr Lo go3slly ol o Sl
dslge gz goysly pusY) gy i) e 9l Jmss a B3 plgcl duns Jlg-ou 8ymxgl]
L0 a ol gy 553] 9 43,41

dLs ool I9ssle oails Ligably —elybly oLbly dpisl dyely3ll GoLbl (ugYl oS
gLALS (i o902 I9ysle aBs dogas JBT G blis gibgiul 188 )35l Lal ogegozs d9-4!
Bgysbl O acie Lagall o 35! Jbomdl § lod35 ol o9 3584l (s §-51 3Lotnes
o9 sl (o d5ally Oyl o LBl & STl 0,37 i) OIS w8y =l e Jlods (i)
Mgysl ol s o3-2ls sVl

03 Covudy 61 ot Bue ] pudS gry3-2ls oYl tked 3o AL US COS
Lihie 09 ddils dpgind] dahill (S ud GugYl gy SOl Bpso Slis ] Oghdl
Lopab) délw g ddlidly Ghwgll ddhill )32l faday CaSw botn i e (o]
S8y gl 8o M V] oyl § s pslys i3

Buce ] lgamudil By e o Bge i i GnS Dby duns 29 10s9Y) gy
Lol Bos i O oeg sy daly dosny i I Leydly - U) o — ey ey Gig
s Lo gl Qo « ) oLd dilaie Lsas 195w 435 0l 909 Lisoner 509 dslse 9
Y oasiz Q168w o Ll g ) 355 19w ol dslee

Alo g g ,ab oy Lgenl Sue g ] Igomudily <ty e o yas 5
) 63l9 8,00 (311 Byhall e Ll ods Sluw ColSy slge) 9 (Ja-dY) e 9g
ColS palas dls 34e @318 s L3 s Jilie Jlods pgdilio CslSS ,as o Lol
o O Sl ilie 3L el edyle s ilin Jlomid! a8l Jls JodV) dos i I3lae
=il Coly dahs o idlle oo iz g0 ¢ ly de COlS i ,edly 9, ee slygs)
2940 39 itk plilie dieg O dog o bl ddlaie G U)o Al o 3Lib By5leme
B S $dlgo

dzes slo2 (Jloll oahilie LSy cplouly aBly ooy :elile oy pusdll 5yl iy
S paill g dday 3 i J3lis G Byl dosy w s g gnadll

Osous Lssez s¥3 09 d e 5 09 (JSly 59 ol 50 o el Il 5y 00 500

n 02021 gyigs - 21442 (pilidl (saloa Golill 222ll-digim g1y G080 drole dlao




Ay ) & 30 5 yongll a5 Aaltl B 5Lad¥T g (3 plgtl Sl

By om0 dmw 59 sLigilyg Oloday goly itke die cLd 0y pplilie CilSs « ) 8y3Lnzd]
e g0kl 194y 954al) (s pld) Iy aew a9 Jledd) 8,0 By b s gy 198w
OV Gussdl asy V] elus o8 Bymmgll dosy Go-ladl odie ] B 4By )
Dby duad 9 7333 Alasd sk

o= Oladly go3sd) oo Sy Sl (o ey oSl o0 Bees oSl oo 9es
Slies boaste Ogday U] Laysds Osdadl oda Cooudil uBs 3l

= o= LalSo ols g9 Oile 59 e 59 e g0 09 )55l (0 9,08 50
el o Oy CaSiw 89 35l oo 9 O ddsd (o «OU) oty By bl Lol
S Lihie § SOl elle iy oS Lund ($s-ll vkl Jgor @5 3 )l dahuill §
HLs 5 oS spgiz dl Aol 48 § O3l o (SLumy ekl 8 gae o oSlaes
Ol goly als
Ook dues (29 1735501 dd Yok

0= Oledly o3l oo Sy il o ey oSl 0o Boe9 oSl (s 95
Slies boaste Ogday U] Layods Osdadl oda Cooudil a8y 3l

= oo LSy olis g9 «i3le 59 e 59 e g0 o9 1zy55d) (0 9,08 50
oLl G Oshay S w85 a3l O sy O dids 50 O M ety B9yl sLell
Sk Lihie § COlS dle iy oS Lund (s-ll vkl U @5 3l awg)l dihaill §
JLd 50 oS sasie ] doabl 408 § Oile o oS Lues o] 38 s 0 oSbaey
O Glday goly Cals

A9 fus R e 9 bl i i Ogd Buce ] Igaudily g3l oo Boe 50
ik e dn J858» 4 1515 logw 4] I8 Lot s 19yl 131 15505 0g3¥ J81sally I 3,0
$3lsdl gyt Aoyl 8y ol By b s JBIshl oS aBs dus (s Y St S a0y JED ]
all dne ogie O @I ol 5 32l om0 Boe Ogby 9™ Aozl donine 4 G|
OV Glorday 631 oo 8,501 Lalaikly LB ) e-alilie ol sl 4l o

otre Sl ol dly dalw 509 3215 59 ddlo 50 po9 1755l (o p-de 50
dolw 59 @) dmns Slgzn dpael) gyl dlod § dolw sty 0Sw B9 egd TS0
dl gl doz 0o wd b COly clps 509 G 50 plim 50 othed (0499,8 LIS
el i oS bane Jloods dipulkl Csizr § s 909 Aol 59 3205 50 05wy (322l $dly
D) 108 (2 emas gz Loly o oSl @9 « Y Oladay @3ls e g3l om Boe
9 Loz Do Jol & opalud! dis 4l

0= S 0t 529 b 50 oo gy Bus ] Igaadily g3l o Sladl 5y
8yad 5123 Eyladl (3 Blis uj 99 Enladl o ez 99 nyladl oy, Yl g3l

©2021 guigy - 01442 (pildl saloa Golil aell-digim g1 Gosao drole dlao m




I IO pilaina le 58 gl - o ) daasl e Caw gy ealll s

lg-85e i)l Enylodl 5iy (S 989 yladdl 3 y500 519 Eyladl s Bge Ll Bylaeg
i) 1938w (031 Blie Uy (o9 iz i Jos Lo Ol (g0ly (8,8 gl «&yyladlon
193 ) ylazg By (g B il o lll (a iy ) gt doudl o Lo yEe s
. ” O Lyl gw Jo s

9r0s9 b oo by U] 02900 Isadi] (ol Buslu o o9 1735l 50 S
2l o iasb o L o0 dgse gl oo ol o eds o Boles s s iysb s
= Al wor By, sbl G e duelw 9 (S W89 )35 O xS o Buelw o
LS (98) dslay o @9 plad) L oy boms ool By B9 bl dipull g 3,5 § Busla
S 5las i oSl GileS Ol g3ly s J3lie o) O

23519 0usYl M)

g U 5Laill sy e dealadbly BB il plomw (e oy sty Joal a] oy
Vg Trolb Logzas T8 Y5 dinge Luds sz 018 (JSLAN s ol omall 58 Jgw)l gy O
sl OL8 &S mag s umdly O9-0lsn Og—esiibly sl OIS Jos @Sl Loy e o
Tl 3ol 035 i Bgel Jw § Tanlone Tyslin jazwly cadd8 Ll 10, olsd & 42
1 el

slabl dzrs e 4l o] Lygud) Lamdl s 3 e ddlond] divadl (0 ol powge OIS Lol
) (7 gl asie 5o Lot B a ) Jgu) g3 4 ouege Sleul HE ds Slyely i
oo 85 115 B Sl or HE ) Jguy o) JLES Tyt ooy alll ST y5sdl e “*Lna
(Ao 158 $0 SalST gl My 1 LS oo 215 I8 S35l (105)Jlss sl :ULB 3l
7 2,8 OB ol Mg L opule (209 (g e all ] eoaleud cdme lyudod

lols3 fo8 Ly s ppasy JUS ) ] ponleds -l eldsl 55 4l Jguy oIS Lols
0518 (] (SUuAus M8 digably pgme Og-ihaihy 1559 S99 4 Sue s I) il 4] allly
o 253 s 19389 Sadl os ppale 23 Lo diin I5 L35 05300 0Ly ] ponles L
L7 0931 9 iy COIS ) Aol Gyl oSl ey s

23 U] 8 a0 Jgay) 150188 oy ol mdg) Lo B8 45985 0555 O sl (ol o Lol
padiwd ey Ul o gz OF (gusd cpmgin Lo sitly Bolusdl s o po-8 Yy dingd LS5
al ooz O3 (gl i e d] Iliual 31 opale (oysi9 el ] oo cotle
Os-s Jadl 155153 ds 3o Igial uBs ooV U] Grmzl) I35l 05 celin jel oy 33 e
i s Eigabls s S Ty ) 48 15,5 aoman Ul OISCS B oy U1 (ally L 8059

(108) ..

Sl s e tpey Blol 5l 555 LS 35l e 4 dw bl Y5 e OISy

n 02021 gyigs - 21442 (pilidl (saloa Golill 222ll-digim g1y G080 drole dlao




©2021 guigy - 01442 (pildl saloa Golil aell-digim g1 Gosao drole dlao

Ay ) & 30 5 yongll a5 Aaltl B 5Lad¥T g (3 plgtl Sl

0t Enlodl oy slyde g slyde ol g9 MV Enladl 5y Bgs9  (109)8))5 (0 Szl
U« psaz oogis a0y laadl oy s Al o Sl (3 dsd)

ol g o it o Al O A5l s O B3 0 el o2 G5 o o9
O i 03 A 0 9 S o Aol 0 Geg M OMLamll o 2315 O ol
ol §m S O 08 5 S O plyo G 908 « Buais oy yele o MY LB 5]
M9 ile ol 9o xS 30 08 5 G O s 8 009 ¢ o2 b o ssle o0 Y e
S adllae oo

Lis o Sl ] g539 5 alll Jguy s o) 19,53 ogosd ] s oo Lo 8
{19 %E U1 Uy 1S5 Laadg Y] 5ladll 595 s s 35 o8 cotd
s doVI dds)

&g@upm%wla_in>>-dl_“ewi¢uynw4_ul,\_.;¢,4)_,lpo_c
Uy g1 i o pasy 0os 2982 oo» B sy pwlsbl G9 diizmey BISS aglilio § ol
s 5 31 el s grind dr )l O i 0 paiy Vg Aol Tuol s @18 Siliadl s )
O95—da 009 o8lloy o pags Bldy Y (i ,d BLe Hiol 1095l dacy 939 dagd dls
4 5038 Lin Joo )l b colBuog oliysls cwsis e 4] alll Litimy (i @il 4]
by Lads V] HLasll 595 gs )15 G5 b i cdadaly Osalud alal (] Clinsd T4 45,89
I8 B Ul Jgay S35 e i (Lilitd Lnaer (117) Il 05 oDalll 048 Galal (0
L :Llss didlss i g dz o Ladis Liseiz b dodisl] s oLuslsd qowshl § dds
Skl doys ] M elsls s 4l Jguy

ClSs il 09218 Sz s LT HLai¥l s pewshl @9 Josill el OIS 13]
woodl opale (255 OF Jod el3s sl dsn s 38 al) gy Iyl (JsY) didiml] dsy

Ll ooy dsld) o Eylodl sl Slmag Bge9 85 (3wl ooy :doI Ll ULz
($slaVl Buls (o Gued dus o (119) OlsS3s ool o b oy @839 esl s

8olue o prlaslls go bl ksl o w1 sl ane ool (1% Cualiall o BoLss
w9 oo e dgbs yale oy By plyo (U)o QL o smale oo didiey i (o
Baslu 50" euge Olaadl om 1 o)) o

Sz s 51 LSy (Jo¥) sl pao ad CiS» 13 Coslall oy B0l s
Lt Ul 0 Y O s spadl 285 O o ISy lacl] dmy s #8 4l Joy Lisylid
o depass Yy dLilely Lipl iy e d i Ol GU Y9 Laal Jss ¥ o355 Vg e s Y
Ols apie sl O] all U] 05,008 Tty IS o i Ol diiand] SIS tids LS B9,
ool oyl O ag ol
1ol ddsl)



I IO pilaina le 58 gl - o ) daasl e Caw gy ealll s

el § &S oSy plyodl Ul Cg o a0l S ikl paloacdl e Wiy ool 5t
a1 3T Eoe 3 il el Jaalgl (e Al BB alll Jgmuy I9aslsd (oY) dodsll e JLII
alaly Il JY3]g cdlaly Swdl Slisly cdoed) pailly dial,S s ol Lo oty

o gl 38 Jguyll Baslyy qeadl ] Lizys» 1B @ lasdl 2 els oo cosS e
Lizeg gt 8 alll Jguy Lasly all AL ColSy sl e Lisj3 Lhld (3o il pll ol
29 il ol
s s A0 aym LT L s Lillg 0LindSS Lyl (S ikl s LiagB s Lime (30 S5 LS
Jlobses o3 due HLl Lao 995 o 4 Csl loe el w3 Uslo LidlT o iy iy Lol
B L OS5 At Lima Sy olwld 08 disd) Do) #E 4l Jg ) Slmag oLsnsly (el
Js—y slseh Loy oo Lizys (Jlll Cb (a0 18] i Lillory § Liogd e AN AL Linsd
Osswg 5N oo sl die i) § Lisato| oo (et Ladll s Sl 5E 4 U]
el g O3le i sl o] ) Blocs ol sS Cty du diSlad a OUST 0l Lizag Sz
) gy S5 Gzl § Limaizrld ol s slas goo] cgoio ol « 12 5508 Gty slouly
siose Ly :JLES cllabl ane 3 e Stegs 03 wdhall ane o ol doseg Bisle i 55
L Tacamma O] lassls Lazse qrsdlolasdl gme ol s ggam Lél oyl SIS g5
dagd ho 3= 3 98 e Lidly e s 98 o (Liagd (e olimia U9 etele 43 Cos
Le 4 09815 00T 03,5 oS 08 050 Gomellls (@S] 3Lems¥I V] Gl 08 4]s couly § dusing
ogalus 0551 09,5 oS Ols IS (s piloss Loy @518 cddlle (as 05-silog dd] 05458
LS LS coulyg doagd (30 dsting 5o § Sl8 0900 OYI (b (0S| 40 9,2l dsy 05309
Wb HE 0 IS8 ol Lo g elandid J58 dlll Jgay Ly 0S8 2l Lo Liaws 08 14
diis Ogmid s Gosid OF s oSl :ULS 635 @adl § by (dLss alll ) Leds o4l
loos listiad) 3onlly eliny 3y oo 1S 03 B ouys 59,20 (1 syl A8 e Selly 0Sslus
TS Lalsys « 2 o) sl coagyedl oLl allly (owid el Jguy L Lisalid Uyl dio i
Jlay)l s Lit O] eaddl Jgmuny 6T :JLES O] o )] s Jo-dll po5eld 1L S e
gz Of alll &gl o3 @S Lilsd (o0 O] Copus Jgd — d5-ad] iy — Langsbold Uy Il
LT 0 s gl auglly cpaly padl Jo :JLS 03 B8 d Ul Jguwy psnsid :JL3 SLis a5y elngd
ekl s bluly qetiyle s Cylol (e pily e-Sie

«ptsd Lg oo0d s o305 Lt sie (8 oS ] Iyl 188 Jgunyll LS 03
5l 1o 35l sy pusYl e A3M5 g3t s s Ll s 5T oo sz y5 8
o= e o @8ls « 1 Aoy oy dll a9 Y amwy Byl o dsad dslal
8olie (1 dmg sl (1 Bolue plyor om0 o ol deg 9,0 50 Y elply (Yol

(135) (134)

Lize 0LsdeT Lidl 51 e (i by didlus e dumaw cplyor o3 9,08 0o dlll s

Eyled) o dadis ol drwy pds o duwl 19Vl e (uis (o 950 (5o ydidlg ¢

n 02021 gyigs - 21442 (pilidl (saloa Golill 222ll-digim g1y G080 drole dlao




Ay ) & 30 5 yongll a5 Aaltl B 5Lad¥T g (3 plgtl Sl

(00 o e (m Bge (i e I 0 ) o 03] e o delyg (gwoVl

s b sldild JU8 38 a Ul Jgy O 1,50 @l o a ) s Bus s Gonal Ol JLS
1239 € a9® s JmeiS Uly o yo ol (qumsd) (polgedl LSS S3LAS 0 S8 Lg 0-Siagd
8 pas e HE ) slai¥l Lasd gl ) A5l sl dsy 0dn ClSS oosd s B el
LS (s oSl dolonoly BE ) o] s2led JLbly sLlly GudsBl @ladl dle dusg 4 Ul
7S asmy Luudl Cusws w5 ]

Sl Glao

59325 95 pa) 5516 Ba dsiod oalld oa GLEYI5 3130119355 Goills) JLss JUs

S—ug 2 s v Z S s

Lk 5 h Bs 055 dolad fy OB 335 paukil o G53345 IsSsl ik A215 fmysds §
it Slecally sLull 28 all 6l LB die 4l oy il s O (Go2uldR) 6 L6
LB ] poladl o T ogUly L8 Stad BB o) alid — Gy oo JUB 451 e 1L
ole¥l &b L8 HE il s a I o2y LT s Ly qolsedl izl 9 il LS
Solsdl doysl 7 Glaill ja s gladl Ly olasll s

5 obai¥l 593 yon B ol I8 UL Ligis alll (55 dmal gl s o oy ol e
<t sLas¥l 555 IS G5 Bl sty 03 3l o Enledl 9 05 (S iV a9y 05 Ll
ENBWYICHIEN P

O s ol ool gy HE 4l gy timy 1S diis a Ul ooy S o a0 s
S 1)l Uy A Uy e B9 epdadl i 01,30 aly ol i JW8s dus alll g2y 2l
O Lo 40 Ogmw 49 3oy »-31 § 99 dtold (sl gy B bl Clod 1L Sz
el e 1,8 B2 A Jgay O] s Ly i Sl ogan dsnyg s 4o 9 iy doib
sy Ly e U3 @l eldes Ml dlll Jgay s 28 Sues (oS (s el Us g
HE a ) Uy ) padin O adl ais oS0 Hde Y oladll esi) J85 ozl gy ded Gued 4l
Sl Azl 1 (L a ) das) — dads Cosldy LS o8y ay M Sa 5 0S89

dsiw § 909 — dol o B il gy Lk Skl 0 diie oy o o gl s
o dy slod Sl § by 909 Lis 0005 gmor HE JUS - (i3 e Joys sLas¥l s
o Szl § by gy e e sy o IS Lanl ogday Luls (S5 (uo JSES Laill
U Ln deryelciylovol Lidail Lo #8 U] Jgmuy JLES dsud] J=3

1308 o iy b dizd) 53 oy 3o oSk 1oy OIS 40T e a Ul (o) 85350 gl ¢
IS (B9 o Sl o 9yne eVl we o prel 1ol oo s 09l ol Ay b
lodd cdogd s Ll g O :JL8 Spapeddl ols O A tucd oy Sg-amd Calié syl
azdl i S8 Ll poye § Jd i aoid diw SoT 05 ol ad i uol agy O
Lo el ica o] ally g IU88 oyl Ogmunkts i) de iy 0 JLzry losied (ol

©2021 guigy - 01442 (pildl saloa Golil aell-digim g1 Gosao drole dlao m




O I3 ataas le HS gl T - o 3 daasd) e w9y Al s

Oyol Sy0e b el slo Lo tlg 38 ogllusd « M Ensundl 1ig) ,Suk di]g oliSy3 ud) $a sl
0 Conlwly HE dg g d b Coial @l § Ak Joy :JLES SLYl § Aty ol elagd s
Ol Of Edy 018 (bl Lo islol i Ll 38 d Ul Jguy o digiey Lhew Ois
g=zly) dasl aladl de sl M izl Joal e 40 :JLES 58 a Ul Jguy) 09,533 ool &
(Al ] 4S5 s Byomg)l 35k d s
s déJ)
5575 pgsl 3 Cll B Toez 2391 6 s Ciiil 57 fgyslt 535 B T19) s U
Setb) a1 5Lai¥l 5 52 labl o BLsI5M S (146) (oS5 S5 48] a4t ATl all
4l Jo) Il Eyie o gd Bdo U3 5 doly dwzg « Basly Sl iy lgoneold o
To—dae din $al 13] dolol) dwd] J20S o gocly3 5 pm3lss § Oniasbl ie ): (plows duls
L) dbmo Gaslug Jul oady ¥ 653 LSy « ((osd! 5 aadly downd] Sl ad sl
AUD & Le Lud) gtz § 3,8 USU Olezlgll 5 Bsdodl Gaus of dsy LS e geié e
Bys il dnall OlSw (o petrey 94!
s
L8 Olds o Tas 5 ¢ paun D3 856 o0 Oseludl j2la -
dl Szl disl sl &l (o el plall § dlmddl ] Byl SO -
> &gkl dgukh - —
Loy rid cplw 5 e a ) (o oyl L3y «dgadly J] 8ymmpll dpiod 05 -
. dolol
LA 9 sV didimll iy Sy o Ul Byl OB~
8y9—ibl Ligakl Jal ] s 5 omas glow 5 dide 4l o Jsu)l Eoma -
c2le s ol O3 ¢ e gd soal Sl 5 0 ST -8l ogalsy
HE Usal 9l asy Busly ddsey & slai¥l 5 oo,z ledl el -
08855 LS ¢ ogdsio goesl) hado g3l Gl HULLYI duull ddmo CISs -
- oilezls
- Lol 35e ) 15509 10 89kl digal) ool —
derun Jol OIS Taom e Ly oLy 9 oLy Yol olwvs e alll o Jsw)l I35 -
SR
el e duiatl] 5 Ml 8505 5 Bl payzlabl Glio o —
2t S o gady BLa 4T ) et OLeY T e O JLal¥l Glio 5s -
38 Joul L
O i 99 « b oo Bge i 61S O Lues o5 igusYl Oshay -
-8y 9= e 99 «le 0 050 iy ¢ be (o el (el 5 e

n 02021 gyigs - 21442 (pilidl (saloa Golill 222ll-digim g1y G080 drole dlao




Ay ) & 30 5 yongll a5 Aaltl B 5Lad¥T g (3 plgtl Sl

Solodly a5l o Sy oSl oo ez o) 00 Boeg oSl pm 9yee -
Plieg Bsusie gy ] Laygas 09l 63a ot a8 53] oo
() &) ] 85 50 Byl oo ubss i >

i e
u-...q,-"»

-0 1987 ¢ 00l ¢ ;=) @MeW o)l ¢ Ll gy gl 1 puige e - 1

©2021 guigy - 01442 (pildl saloa Golil aell-digim g1 Gosao drole dlao m




O I3 ataas le HS gl T - o 3 daasd) e w9y Al s

: &zlybl g solab

IS (Lol g salbl sl 8y & 09-Sb) 381« wsly (s wos (el
31200 21494 (=l

10 &Y 01 8ygu

99 - 97 &LV ielucd! 8ygu

Bg—sidl J3Y5 Gl ysdl (63,29 puidl s Gpnsnd] 5y dan] Sygl (g
3010 « 21405 d_alsell CSU 1o g 27 sy il oo ls oTd8ymag
(il sligll S0 G s doame ) ds Gl o) e 1552l 0o
2600 « £1998 ALyl ducwio Sgxm 3b 3z Wbl 4 e § slxbl ol

¢ Bilomidly Syl ¢ rsusdl JOLEN dos oy Jos s doaml o] GBS 155050
Ao O il oS s (ig o

ol il s Ol BB lad) dne o Blie doe o bl om0 pees (0 Comas
9y 2z Olowadl ddyme § Clegwdl ¢ doame 3o 4l ds Chuwgy 9o e
27800 1992 « Jogzdl i

Sy domas Buudl JLs ol p9Se ol o 508 I8 poiSs pl o 4l ae
Sl o Glois o dns (o damms dlll ss 5l iU Ly a Ul (g2 a by
D))l o Oapy 3b b3yl s §iod 1 g e Ml pds] pw
3610 « 21985

G ez LS flly ol Lis 4 09-aill « 0ol 5-a5 51| gz 33V
Iz Laillgsl s tate ol paedil oo oS HE ] Ogaom ol ]
M @gpm 3b 1 g e sl Glad qrlad¥l s i pySe 5 damme ]
98 21414 yolo

(1)

2

3)

(4)

(5)

(6)

(7)

(8)

)

U ol 520 Bl sosoms 0 s 5ot a8 5l i) 6-(10)

42300 1997 « il 0 31 ls g eadly gl e

S O pond lslw 439 ol e DU (s (29 G=25oll Bl o 1y (1)

el ans oy g8l ol Olad dlll ws 5 (ggasdl s 3L « ALY )
.39300 3 (31970 U&X_ZU )JL&O )ID ‘C)SJ:—? 3 5& £O|J—LJ| sﬁ—?—iﬂ (@OIJ\—&.Q.”

Ce 8555 Sgu Sylomm OIS (231i0g Byl sy ¥ ol Y Ladyha 151 (12)

G de G dmoe o dame (g3l 08199 8yl (e douk) =85

02021 gyigs - 21442 (pilidl (saloa Golill 222ll-digim g1y G080 drole dlao




Ay ) & 30 5 yongll a5 Aaltl B 5Lad¥T g (3 plgtl Sl

O 31 c§-dond « prmmall (hensl] Jusloma] o dnsme alll ds ol sgyLeedl LI (13)
2720 « £2002 « ol) S

15300 < 6 « Bl yhas < sghaie ol Olelosdly o8V iy Jusy gaz WLyl (14)

cdiully O3 egb e dagadl Byud) ¢ phigw ooy dsoe () damme dag b 901(15)
458 o « « 1427 ¢ ¢.L?ﬂl OIS ¢ B-died 8b ‘IE

50400 3. dladly LIl xS 31 (16)

23400 < 1z (Bl ydas plia I (17)

23500 dud yhabl(18)

ANyl (95215 BLESYI 8135 a8 cpainb] Gyl 1839853 Lbl amy)l (2o (19)
168 ‘62007

(5-3) S cpzxdl 855 (20)

Luwde (D930 bl dgsdl § Bgsully dyautd] Spudl i i Lo danl s uasl(21)
1190 £2004 &l D))

T «oigll g g oazhl (B3 5 o ol oo LS5 5l 5951 pLadI (22)
4810 2009 d_Jsull HI5 Y Co « 0

1030 dg (3lo yoasis bl alaYl (23)

551 99 ¢ gzl all ue oy I (o Sl s oy dlll s tdal 501 (24)
Sty By dioe ol 509 wet) Gl sle dusd Logindyl gLyl e B Usu))
L) S35 § s sy agdial @l § etV il s bl us
Lol (Pl yom 53 damme 5o Gt 0t vl Gz il € Byl dsyl I
6500 « p1995 dpal=ll CoSUl Llo « Gy 3g alrall jud §

Ol § dslonog HE Jg—) 8yoe cdnzd] Jgomdl il ds dnol  Jg2xill (25)
1810 (1989 il sLdgll Hlo Byg—aikl = pa s diuly

el asl sae il Lade 509 g9l g5l dle oy Ay oy sals (26)
alll ase ol :gLa)31 . Lonassy Log Thay agds a8y dimgsy ddusdl ] ,zlo sVl
Ll conlsbl s G831 o 8 ( SIS dam gy oy GBLI dos (s dam
37000 21996 dsal=ll S 1o (g pdy dodesh) ikl

s oS5 I Bkl o dislally ¢ Aol sl sag gslall e idiumls (27)
osaie ol ¢ 4Bl ey Lazo) g o LY dimbs Caawy (JYls @354
18500 9z« Zilw yu_as

©2021 guigy - 01442 (pildl saloa Golil aell-digim g1 Gosao drole dlao




O I3 ataas le HS gl T - o 3 daasd) e w9y Al s

93937 dolgdly Laldl (Asenl] 5,81 a5y desloms] sladll ol S 51(28)
1700 « (:1990 Wylel) dSa

< sdate ool (JLabllg sl o al g oz 509 «Eisbly ,Siall z ez 1 5Yell (29)
2770 15zl sdas

2z @Il gl gj Kius o pad) 99)Lad] o 9515 o Glewdw S918 gT 1 gJ a1 (30)
9400 < £1999 ;o 315 ¢ pan (FAI Gmworblise (o dame oS

— 1409 < 8uz « 395 )1 ¢ Aol Byl ¢ isurnd] s Gausd] 5l ¢ 901 (31)
15500 « o 1989 /

dolidl g i glove (8ol & o 0 Gmasdl 0o SLS WSse ol 50 32(32)
25 IS5 A sl Byl e QL Ll § 3oal) A805 & 35 LS
el o=l Jlacigym 15b Szededl Ghiedl dame (2 dgame o2 o)
2345 £2002

L 51831 o2 labl o o J=39 Ol 58 B Uyl Jo—o S 5l (33)
Ul ae o aasl oot sl pladl i 3lgeoYl . paloacdl 51, 2401 s 59 < dgadl
01996, Sl 15 9 1y 2 oLV Slibg sLdg¥l dde ¢ Blocul o ans (0
2040

05 et dos domal O B ol s ol bl s oy Epladl oy d Ul us (43)
53000 3 @l sl yw 1ol a Ul us BB -l olomw

Al seg Bugs ¢l oo Ly byl cllall aes o Syladl gy oasdl (53)
NPV PR ol iy o= A& o o= o Syl Ll Jahllg
S 1 gy eyl Olasl 8ygaz (b8l WY 05> s A o
73 1983 d_al=l)

rolog el (Jlobl Mad gos s om ddpde gl Jlse ol dl diss o plw(36)
Alp 3z« Filw yloas oo ool dolrall jls (s 509

B e imdl (gl dlll s (1 el 0y sLaln ol s a s ol B ol (73)
15200 21996 (oAl 31> (§-iied clald] (0 0dm) (0 B9 (baall By ]

s 3803 g naSd Oliddall (g o)l @ e o dmw G domwe dmw 31 (38)
10900 « p2001 (=3l LSe Byaldl ;- se dooe

Byl e858l2bl Lol iy plin oy Alblis oy dnzms dUlus  plsia 5i1(39)

02021 gyigs - 21442 (pilidl (saloa Golill 222ll-digim g1y G080 drole dlao



Ay ) & 30 5 yongll a5 Aaltl B 5Lad¥T g (3 plgtl Sl

. 80 &V ¢l WYl 8ygw (04)

30 &Y IV Bygu (14)

3400 2 « Bilw gz e 10l (42)

1070 2¢ (&l yhao ;em ol (43)

el sias 1yglate ool Ay Giol 488wy bloly sgioy luiul sgh US (44)
87 0

27200 « Blo yhan < :g)ldl (54)

273 oidud ydall (64)

10840 27 « Gl yhas ipliw ol (74)

101p 2 (3ilw gm0 103l (48)

ol Lale sy ool a5l U8 (der glomo (dmadl J5o g o o> (49)
447 ol 1z Blw yumas e Gol.ddaladl § gue oo

Byalill2ge Y (ool (sl d ) dss () eyl ds el 3l dagd) (05)
22000 « p1967 (33,84 Ml dys dmidas

oedls &3kl sLazst § 530l (s padl sl ais oo Chwgs Bl ol ae 0 (51)
840 1966 (Yl Sl sli] Lz B,0la))

221 2z « Bl yhas 1 gad! (52)

43600 3g « Glw yras: xS 3l(53)

22200 2z « Bl yhas 1 hgad! (54)

1852920 esludlly JLar )l (o o) 19391 oo o ¢ ooVl dpuiidly el sols=ll (55)
Ab d g d,mll plows Ll 2 cplomallec ghlall sleot Juslow] pas oo
180001987 « edald od=ll 15 (g

O3 § dslonog HE Uyl 8yoe cdnzd] Jgomdll il ds dnol (Jg-2xill (56)
2230 1989 il L gl Hls Bygaihl - pa o diwlly

. 214 &Y ¢ 3,31 8ygw (57)

Jds gyl miladl 6, S ol ] e dame e (0 dame 1 -Raall (85)
3400 22004y =) QLISII s « Ogym dggesdlall ol @kt el

54« &l ygw(59)

Az < <l iwr 2SIl galedl ¢ s 5 dase (guss 9 1sdall pLaYI(60)
- 3390 1996 « LMY Coysbl IS digp

©2021 guigy - 01442 (pildl saloa Golil aell-digim g1 Gosao drole dlao m




O I3 ataas le HS gl T - o 3 daasd) e w9y Al s

-8 03 4 ¢ piod) Bygw .61(61)

3661 (63 oo « Bl sdas 1gdeill .62 (62)

19450 (3lo g25e 1ozl .63 (63)

4044 (3 oo (Bl sdas sl plaYl .64 (64)

2310 (Blo gzye 1ozl .65 (65)

195 &Y Hlyes JT 8ygw .66 (66)

gy 175 QLA M § «gylid] s oodlp] (ol dw :odad uew .67 (67)
T4500 2 «—a1412 « g il i

100 &Y « sluil) 8ygw .68 (68)

110 &V« ol 839w .69 (69)

20 &Y gl 8y .70 (70)

& o) Islo o ks ys-2ls pusY) de 5o 1yale o sLuaie 90e 71(71)
sle Is s adals g5 ole o Sl g 4aSo alss Al s Aol
ool O a5 5Ly e ) cplansdlly aladly G dolgd o iy By Ol
0m ) g 1S3l con e s JLI podl & aBies Tanaz Lgh ps Ub &
€ £2002 ¢ Gdlol) olsll Slag5m (15 Sgepdedle G il dame (o 39amme
800

280 ol dme s ¢ Ll s dnmma o pliin 3l ol i dSUI ol 72(72)
39200 21988 « Ay =l CoSUl ble (g g

19600 1 7 Gile Hhas e3> ol 73(73)

J—ds sliaja 9,08 O dtio o0 9yas o 0B ot A3 0413 74(74)
2 O 25 5 S O 4 O e O e O e o JalS S Ll
33200 dg cdwd ydoall ipy o ool delad

NS (93 syl dgeg ddaledl § dgably LS 1iy il popall das] 75 (75)
33300« .5« gyl Sall

Ol plSoY 2 sledl (gslai¥l aast ooy dsmme a Ul uie gl byl 76 (76)
25800 « #2006 Ayl dwcwba D9y g <ol ywudi

16 &Y « L 8y9w .77 (77)

Clas Sty b dal (233l ale gy ol g 5 sle 5 ses 78(78)
ol Olusd sa-aly Ldaladl sy s 5481 0 pue o0 )] i 00 025 O

n ©2021 guigy - 01442 (pilidll saloa Golil aell-digiw g1 Gosao drole dlao




Ay ) & 30 5 yongll a5 Aaltl B 5Lad¥T g (3 plgtl Sl

Aol )b @ Cplall 985 (@Y (i s o2 e asdlgn] s
189 « 1982 9a 8V LiSs (los oz Jlue O pash Fudod ¢ Lo ysll

s Wy 0L ISy « s gas2ly s o 285 e Il 0 e 00> (79)
Ll yas o yolallusigolasdl posi Lade Yoy I8 5531 o o
L oSadyaldllgg)le dame B lis F-dosdbdy «pmsdl Gl oty LY
.2810a<¢1997(9_?dl.édl

s Byaldll 3l ol 7 « Lagddy diudl § plad (s Mz il (S5 i (80)
3770 « @1995 delhnl f&l_“dl

PSS (D90 gm) ey ddaladl § diyably A« il ool )l doasl (81)
341 « O >« gyl

37600 dg « Gilw g2y 1G5 W= (82)

D90 Sz il bl ¢ B dase (o dasl ol Olad tdy de 01(83)
3760 « £1986 Myl LS

31000 (Bile @20 1 iy 2l ool Aol (84)

d g dhall 5l HLel gl slag calll as oy e il 55 «§osgadl .85 (85)
< £2001 Byg bl dyul) eyl SIAU OLB,A0 duwdo 3lyalud] oowld 3o
193 0

5l cssamdl O 8L« sl s bod Cdys Gl 60ly (s -8l dtlaie (86)
Sz Oladdl g (galusedl g )l dll e o Gs 8L ol Olgd 4l e
23400 £1970 iil) jolo 15 (i

O deoe « L) ool ¢ Oloday 90l i (o dumd g9 « duld] Lodsl 4 o1(87)
5 Ggonl) 83kl Lkl 355 O 525501 s o o « Ligabl HLs ¢ pousd
- 22800 « p 2003 « SLulyl

37700 3z « Bl yhas i) ks (1 (88)

ool sl (o 0y Al O9iSun 155055 (o2l pad) oudl Ly saw :8)3 Ll (89)
2570 (Flw gz pe 1 o Sl ool

10500 2¢ (&l yhao :em o1(90)

g hitlal) 4l oeats HE ) polow 4 B9cgsilhodl] )35l s bay 0 (91)
93 2b 2z Clusl d8ym0 § OV Llg « pls oo dasl bl 5
8500 1980 «Jlalll CLSII ls

©2021 guigy - 01442 (pildl saloa Golil aell-digim g1 Gosao drole dlao




O I3 ataas le HS gl T - o 3 daasd) e w9y Al s

- 3460 (Bl ydhas a5 (01(92)

3800 3z « Zilw yhas i) ks ((93)

336 «Bile g2y s Al aunl] Aol (94)

20400 dge Gilw shas (§3980wd] (95)

73 « Blw yhas ol e (11 (96)

PR B TS NSRS EPE | [RUCR RO || RO PEPOVS[ (7))
3250 01980, A8l poliduwye D9y 210 ¢ HLAEYI

Logis G 28 Jgull OF JLis Busls - 5Los e (a8l digubly Lol 542(98)
il Godl B damme (53T el (iiydlod Bus Lgd )9 485 Ly
L9205 £2005 a3z 5l IS (D93 @31d 5l i g b § Sgzbl G- (5L

2080 1z (&l ylas (§3WI 99)

ol Griledll oy mozd U Y g LS o IS U8 (s 85w 55 (100)
skl ool ol Y CIB B 12 o BBt e S G LaslL 5 )
e paele 3l lole U5 5Lad a1 Blomw oy 208 Sl (Slous pl 4y g0 oS
3776 08y Csi « il sianas 1gylind] omizs s ptlsng potslilog el

211 p dg (Bl shas shie ool il g pesd] (e iyl (101)

55200 g « Blw goye iailll  (102)

Wi Jsb 929 s dsld 3okl oy - dshll Jadl sl (103)
30600 Iz « Blw yu—as gyt p—l dgwall

343 o Sg dudd jhabl dd=l G9s L thadl  (104)

2460 (Gilw Hhas il @alilo oo o ¢ Ly Ssailly sl Jlse  (105)

55300 dg «(dilw gz 1012106 (106)

oY g GOl ) Gl Gy Ly 35 adll :dJall o, 1107 (107)
s—as ggdaie ol Olsiw puas Jls—ou doud] ol i o zo3-5dls
10802z (3l

4200 27 « Gl yhae :<=L;;z.m ol (108)

S ale Code dale] ool aglai¥l slead] iy e 529 B35 o dmul  (109)
& xSl 5 8938 U3 Ol dogud mobis sy JsY) ddinl) ugs Ly saidly
e il oLl s 4 585 5 ol 9 @il 5839 Byl SV dil]
20800 dge @lw uas

02021 gyigs - 21442 (pilidl (saloa Golill 222ll-digim g1y G080 drole dlao



Ay ) & 30 5 yongll a5 Aaltl B 5Lad¥T g (3 plgtl Sl

gloall ¢ so el de 0 Loy oo Enladl 5o Bee iyladl 5y Bge (110)
o=l and] Gl 13V ool Laud dgitctals Tyasy dad Eylodl oy Sy Jsledl
o= o=l IS D93z dilall 48,=e § Al e S dnzma o e
42600 2012

55500 g (dilw gz o=l 111 (111)

b (305 0= yele o 9ywe o sl oo e o 2805112 (112)
17900 2z (@l yooas < il ue o R § da—ddtwly (rdsl)

b Slgw () 0 5 9yae 3 Budo o ysle 0 dR8.113 (113)
o Olois dge @ 35 J=ds (b LSyme § U8 BB Uyl mo LolS aalill
24000 2 « Bl simas il ezl ogis < U o) Olas

HE Jgul ms dalidl JS wgd plyo o 93 o0 gL Ot ymele g dode (114)
Gl sucan ilawaVle pguls a1 Gls-) Fonal lge § 85,1 gy § ag-dotul
8o 2z

Fez Wb s 0 Olw 0 Olesdl 50 ©LSy g 4l de 9 il (115)
5l pladl i i) 8,8 Epalal ggdumll dis g9y uBg HE Ul go waladl
doal=ll oSl Hls (g pm (blasd) 8,555 (o dd) dame gl puad 4l ue
. 4300 1998

Tle ¢ Bl ydas il e ool (116)

15300 dge Bl shas < jshie ool O Joyslis sy lgpes  (117)

Opmall ds Gyl ($rssladl 4l s oy damme alll ans ool e SIdl (118)
72500 2g 2002 dpadmll oSl (g 2b

Srzlabl (315 0= yle o Budie o WS o e de 0 0lsSS (119)
dl o5 lebl ma moy o5 EE Uyl mo lyiSud L8a J] ;ole 439 (g)lail)
7200 « 3lw ydas syl de Gl asl po= J=8 doull

0l 232l ot ot s o 48 O el O e O Ceslall (i Balie (120)
Lyl 2g diluall gz (oYl B33 o= @38 o BN dose Gl 9 1258
19140 o 3V e Loyl LoSe (8ygibl

L S0 i e Bjloe 5 308 O pol 0 i o dds o aa (121)
24000 Az Blw sdoas il puds)

i 3 om0 090 Ot e G O] o e :0Laadl) ol o) o0 (122)

©2021 guigy - 01442 (pildl saloa Golil aell-digim g1 Gosao drole dlao




O I3 ataas le HS gl T - o 3 daasd) e w9y Al s

330p 3z «(Blw yhae 128 ool .oyl

2 1w yiall.guoVl d)l> G 9,00 oo dable (o duslw oo pss (123)
287

2510 dg « Gl yhas (gl (124)

Al 5oL ozl 63la¥l aludl il oo 9yas o Al 0y S (125)
5240 27 « Blw Hoas :L“,_@JJI Louadl gobys

2235 sS85 plyo o 9yee o 4l us o e ol (126)
Camdl Blg) 39 Wls—dy)l dmus LW ddsll lgag—s 93 5 (g3l
19000 3 Sl sl pw (i)l iy S ol

Lo yy2dl Lol i e Bos (3 9508 33 S iy Ao Hlos o (127)
Ololbrall cluddl CBlin « dmloll die oo sl dse Jadlod) : quaibl . dosLasYl
) 590 £1994. ;L@l IS (Bdned

ol 13lgeeYl cdalw i s g O §9 o 9ymas oy sboul miin ol (128)
picll ool s (L)l Oz dolall d8,=0 wdaz] o 4l ds o das =5
32600 21998

ol Aol gyl sl dale Pl iy Olidley §lo Lyzes :ddladl  (129)
2010dg: « Zilw ydas y-tais

i jaall o Sine ey Sied iad ¢l dsymll iz eyl (130)
405y

Ldyma ¢ GlaeoY) 233 @rlall o gl oo e oo @) oo dmw (131)
1248 o « dsslall

gl ($las¥l a3l ) {gymal o didsd oo dslyy o alll ae (132)
S Cssl dg dolall gz Glaybl o dame 9o al ds owldl o
Sdpe (&) ol

sl 52 g3Vl oyz3dl Oliw o sl 0 ;50 1 s9ym0 o sl (133)
249017 « Bl suoas LV ALA) Jdiwl oo

dg el sl (il ¢ oysedl ddlo 5o @dd 9 B0lus Gy dmw (134)
2700

s ool igrlindl ¢ sVl JatY1 iy s e o o Oy o el (135)
Bylsbl 8,518 0l june 2SI gl comdlpn] oo dusboms] oo dsme 4]
A7 o <« Loy Adleixll

02021 gyigs - 21442 (pilidl (saloa Golill 222ll-digim g1y G080 drole dlao



Ay ) & 30 5 yongll a5 Aaltl B 5Lad¥T g (3 plgtl Sl

L2050 (@il yuae plia )l (136)

94N el 8ygw  (137)

928 « puowall 1yl (138)

9280 « dud yoabl  (139)

929 ¢ puowall 1slsdl  (140)

has g baie ol e adl dde Sy @i el g de Byoiya sl (141)
419 g sl

93 Lbgbleuall all s ool ole gl oo el o lerells playl  (142)

9620 02013 . dlwyl & wwse

17800 S « pusall plus ploY)
Ll 16

10000 27 « lall Blo 1gslasslSUl
.63 4V I3V 8ygu

©2021 guigy - 01442 (pildl saloa Golil aell-digim g1 Gosao drole dlao

(143)
(144)
(145)
(146)




(oo | G| 05
o Yo et il §

- 9oLl g day il dulS — selucs bl G JIg0 .3
Wdia daols

ANETINY
Gugs oLyl pus JSLiw dadlal Busiwll Jlsdl g rsliall podlill g 550 O
i Gl Ul S eliall ol Slilas § ¢ stans g9 80 sale JS s o aSU dulyull
Lidas bty ps i 3l oS oYly o sluall g dlill oy gie d6,me JMs o ey b o
Ll e dwhyl dgal @, g 55 S oty ooy Josls s aslgily sliall pdldl
g ridly ol Joal ploalygoms § dlwsll 0 b9 Uslos § Ldlszll Slaell Glils gus]
L85 LolSoT 48 O § Commd) A i Jai5. GBUSYNg igall HULYI (0 Ly pasg Lgloolid
o Ladle By =l Loz Loo 5 sLgddl) oy OS> 2 d50 (09 (sliall gl 3=
s @l Js 81 U] Jg—ogll Gug dgiidlies sLaadl) Jls 31 (oo UM (s Lymes IS5
Sloxlly sl 3Et ¥ g aill e dwhal] Soazel . JJul 3899 el 45T o lall e
A8y . dgdall zaloell § 5,85 Loy pgaolidy dslo¥l Layslal Lagies sLaddll syl 4 Coses
Lo gazmg oliall pdlil dblo] )90 o9 bl oo dlazd duhall el Lolys & Clogs
Olakesy eogolidll aie sl Gly Glasll bMsl pucs JaSS5 Ll alsally Olsl, 2l e
oball gl 05 Ss9 Olansdl oo dd] Oslion I Susll s 09 paily (sliall il
gz 8l,0ls dzy G Y] 5528 Y eliall ool ddes Ol adalgdsy Grzs3)l Bl JLo
simy psbuall g Bl QLo dewy ¢ EB By b (ol plaseil O 5 dsg e dymg) d byl
JLabl 5510 g 5ty g0l 455 asy Lazg) sl 81,L) rsdli S0 Y LS g9 8n piy bl
Lz o3l pLd L Sy Lols Ollonw § (olio il ddos JS 43 e Dgull GBIy bl
Ades slol Loyl
Abstract:

The study aims to uncover all that is legitimate and forbidden
in artificial insemination and the consequences of this by knowing
the concept of artificial insemination and the provisions that control
the process of artificial insemination and its types from internal and
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external and the provisions of each type. There are jurisprudential
provisions concerning artificial insemination, which are the subject
of disagreement among the Jurists , which needs to be recognized
by collecting them through the presentation and discussion of the
sayings of the Jurists, in order to reach the most likely view that
it is the most likely and according to the evidence. The study was
based on the inductive and analytical approach in which it followed
the opinions of the jurists and attributed them to their original
sources, and their opinions and what was decided in the doctrinal
universities. Ensure that the genealogy is not mixed and that the
doctors when carrying out artificial insemination are limited to the
number of eggs they need, and artificial insemination is the state
of the couple’s life and controls, and that the IVF process is only
permissible between a man and a woman who are married by a
legitimate marital bond. The use of any third party in the means
of reproduction artificial insemination is considered invalid and
illegal as it is not permissible to inoculating a woman with her
husband’s sperm after his death. I recommend that IVF centers be
subject to the supervision of the Directory, with each IVF process
being recorded in special records that prove marital and consent to
the procedure.
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Abstract

The study addressed the objective protection of the public
economic system in Sudan (a study compared to Islamic law), the
problem of the study was the ambiguity of the idea of econom-
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ic administrative control in Sudan and in Islamic law, as well as
the lack of legislation governing economic control in Sudan in the
face of negative economic phenomena. The study aimed to identi-
fy the economic public system and enrich the academic aspect of
the study, in addition to highlighting legislative gaps that prevent
economic control in Sudan. The study followed the descriptive
analytical approach. The study reached a number of results and
recommendations, the most important of which showed the prac-
tical application of the weakness of the economic control bodies
and their ineffectiveness in protecting the public economic system
such as the General Administration of Consumer Protection and
the Standards authority, due to the absence of legislative texts that
guarantee the implementation of the law and the place of legal
responsibility on those who slow down in the implementation and
the absence of psychological motives in the laws governing them
and the technical weakness of those bodies. The Council for the
Prevention of Monopoly Practice to be under the umbrella of the
Economic Control Authority and similar to the Islamic Computing
System, because these bodies are inactive individually and have no
meaning to their diversity with the unit of their objectives, namely
consumer protection, the Standards and Standards Authority and
the Council for the Prevention of Monopoly Practices.
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A system of Integral Equations
Via Measure of Non-Compactness Existence
of Solutions in Banach'Spaces

Omdurman Islamic University - Faculty
Dr. Nagla Tag Elsir Mohamed Elhassan of post Graduate Studies Faculty of
Science - Department of Mathematic

Abstract:

This study aims to show important Solutions, possible applications, in the
system of Integral Equations Via Measure of Non-Compactness and Existence of
Solutions in Banach® Spaces. and present some results on the existence of coupled
fixed points for a class of condensing operators in Banach spaces. Moreover, as an
application, we study the problem of existence of solutions for system of nonlinear
integral equations uniformly, then the system of equations has at least one solution
in the space.

Keywords: space /Measure of non-compactness/Fixed point theorem/Integral
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1.0 Introduction:

Recently, there have been several successful efforts to apply the
concept of measure of no compactness in the study of the existence and
behavior of solutions of nonlinear differential and integral equations ([21,
11, 12, 13, 15, 5, 16, 23,24, 25, 26, 17,27, 29]). In , we present and prove
some new existence theorems for solutions of systems of nonlinear
equations which are formulated in terms of condensing operators in Banach
spaces (i.e. mappings under which the image of any set is in a certain sense

more compact than the set itself (1)). Moreover, as an application, we study

the problem of existence of solutions for the following system of nonlinear
integral equation
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A system of Integral Equations Via Measure of Non-Compactness Existence of Solutions in Banach'Spaces

1.1 Objective of the Study
This study aims to fulfill the following objective:

show important Solutions, possible applications, in the system of Integral
Equations Via Measure of Non-Compactness and Existence of Solutions in
Banach' Spaces.

1.2 The importance of the study:

The importance of this study is the:
1. prove some existence theorems for systems of equations involving
condensing operators using the Darbo fixed point theorem.
2. investigate the problem of existence of solutions for the system of
nonlinear integral equation.
2.1 Preliminaries:
We some basic notations, definitions and auxiliary devoted to state and
prove some existence theorems for systems of equations involving
condensing operators using the Darbo fixed point theorem. Finally, using the
obtained results, we investigate the problem of existence of solutions for the
system of nonlinear integral equation (1).
The first measure of non-compactness was defined by Kuratowski ®. In a
metric space X and for a bounded subset 5 of ¥ the Kuratowski measure of

noncompactness is defined as

a(5) = mr{ia =D Is

(T} denotes the diameter of a set T < X, i.e.,

5

anaal

3 o
H LIILT = i

b d
AL

Since a ball of radius » has diameter at most 2, then the measures » and
gare equivalent i.e., for any bounded subset ¥ of E the following estimate

holds®
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The two measures ¥ and =« share many properties [8, 5]. Here, we recall

some basic facts concerning measures of non-compactness from [5], which
is defined axiomatically in terms of some natural conditions. Denote by R
the set of real numbers and put B, = [¢,+=). Let (£, 4.1} be a Banach space.
The symbol &, convx will denote the closure and closed convex hull of a
subset ¥ of E, respectively. Moreover, let i indicate the family of all

nonempty and bounded subsets of E and %i;indicate the family of all
nonempty and relatively compact subsets®.

Definition (1):A mapping %, - R, is said to be a measure of
noncompactness in £ if it satisfies the following conditions®:

¥y = 0} is nonempty and kery € 9.

ig 4
EF

X4 © X_for n=1.2,..and if im,_u{X,) = 6then X, = N>, X, = &.

1
1 " s ==

Here we recall the well-known fixed point theorem of Darbo ©

Definition (2) ":An element (x,y)x x ¥ is called a coupled fixed point of

the mapping F: X x ¥ > X if F{x,v) = xand F (v, x) = 3.

Note that if F:€x ¢ - ¢ is a continuous operator and we define
F{x,vY=F{zxyjand E{x.¥) = F{(x v) then as a result of Theorem (1) and
Corollary (1) we have the main results .

3.1 Main results:
In this section, we state and prove some existence results for solutions of
systems of equations Via Measure of Non-Compactness and Existence of

Solutions in Banach® Spaces which will be used in Section
Theorem (1) ®:Let 2 be a nonempty, bounded, closed and convex subset of

a space £ and let F:&1 = & be a continuous mapping such that there exists a

constant k € {G,i) with the property

02021 gyigy - 21442 (pilill (saloa Golill 222ll-digim g1y G080 drole dlao
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for any nonempty subset ¥ of &2. Then 7 has a fixed point in the set £.
The following theorem and example are basic to prove all the results of
this work.

Theorem (2) (9):Suppose s oy s 1, AT€  MEASUres N Ey, By, ..., B,
respectively. Moreover, assume that the function F:R} — R,is convex and

F(x4,..x,) = 0if and only if x, = ofor i = 1,2,...,n. Then

defines a measure of non-compactness in £, x £, X .. x £, Where X, denotes
the natural projection of X into E, for i = 1,2,....n.
As results from Theorem (1.3.2) we present the following example.

Theorem (3)'” : Let ¢ be a nonempty, bounded and closed subset of a

Banach space £ and z an arbitrary measure of noncompactness on £. If
fi:cxC — ¢ for i = 1,2 are continuous operators and there exists a constant
k € [0,1)such that

P{FE(X1 X Xz)) £ kmax{u(X,),u(X,)} 3)

X, of ¢, then there exist x*,»* € ¥ such that
4)
F.¢ x ¢ = ¢ % ¢ defined by

for any subset ¥,

Ty

Theorem(4)'"): Let ¢ be a nonempty, bounded and closed subset of a
Banach space E and # an arbitrary measure of noncompactness on E. If
F:C®— Ci=4,..,n are continuous operators for which there exists a
constant k € [0,1)such that

u(F (%, X .. X X;)) < kmax{u(X,) ..., w(X,)]
for any subset X, ..., X,of C. Then there exist =} ,...,x} € X such that
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Proof: Define F{x,,..,x,} = (f{xy . %0, Fo{x, .. %3} and follow the
proof of Theorem (1.3.5).

as an application of Theorem (1.3.5), we prove an existence result for
solutions of system (25). We will work in the Banach space
BC{R, Jconsisting of all real functions defined, bounded and continuous on

R.. The space BCR,} is furnished with the standard supremum norm i.e., the
norm deﬁned by the formula

We will use a measure of non-compactness in the space BC{R,}which is
stated in ([8,9]). In order to define this measure, let us fix a nonempty
bounded subset of ¥ of BC{®,) and a positive number L > 8. For x€ X and

£ = 0 denote by «*{x, £}, the modulus of continuity of x on the interval [g,£}
LY F 1 1>

If't is a fixed number from R,, let us denote

It can be shown (cf. [5,16]) that the function u{x) defines a measure of

noncompactness on BC{R&, ) in the sense of the above accepted definition.
Now, we are ready to state and prove the main on the existence of

solutions for the system of integral equations (1).

Theorem (5) '?: Assume that the following conditions are satisfied:

— 0

e

Jare continuous and £(£)}i— o as

i
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@, _ 1.2, such that
1Ef) v w7 =Y — FUE 25 33 wril
ij I\."J"'JJJ“J TR Wy W

where m.(£): R, = R, are continuous functlons

for i = ,2 are bounded on B, i.c.

(6)

X R - Rfor i = 1,2are continuous and there

R
exists a positive constant D such that

Corollary (1) ™: Let ¢ be a nonempty, bounded and closed subset of a

Banach space £ and an arbitrary measure of non-compactness on £. If
F:cxcC— ¢ for i = 1,2 are continuous operators for which there exist

nonnegative constants k,, k,with k, + &, < 1 such that

ulFi(Xy X )} < keypal%) + Feopa(X,) ©)

for any subsets k4, k, of €, then there exist x*,»* € Xsuch that
(E (<%, v)=x%
gl

Proof: It is enough to show that (27) holds. Let k,,k, € € be given, then

Now the conclusion follows from Theorem (2).
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Corollary (2)'? : Let ¢ be a nonempty, bounded and closed subset of a

Banach space E.z an arbitrary measure of non-compactness on £ and

F:C x € — Ca continuous operator. Suppose either:

(I') There exist nonnegative constants i;, &,with &;, &, < isuch that

T
'_!."!.4_1
i YR

wr
A

or

2l
f=3

—

for any subset x,,%,0f €. Then F has a coupled fixed point.
Proof: Take F {x.¥) = & {x.¥} = F{x ¥} in Theorem (1) and Corollary (1).
Corollary (3) ) Let € be a nonempty, bounded, closed and convex subset

of a Banach space £ and let F: € x € —

k|
&
=
.y
|
|..|
"I
o
(@]
o
=]
[¢]
=
=
o
=
©»
72}
[t
(¢
=
-
=
=4

where ke [01) . Assume that 6:Ccx ¢ — x are compact and continuous

operators and the operators T;: € X € — £defined by

nondecreasing continuous function and
€ csuch that

Proof: Let %x,and X, be arbitrary subsets of ¢ and fixed 1 <:< 2. By the
definition of Kuratowski measure of non-compactness for every > @ there
exist 5, ...,

and

"'1

Let us
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and since = was chosen arbitrarily and# is a nondecreasing continuous
function, so

(12)

[}

=
®

[

F

-]

A
Ell

=

|
q B

M,

|‘E’"'|
(5]
-
2]
[

Therefore, by definition of Kuratowski measure of non-compactness we

have

a{F (X, x %} < kmax{a{X,) «{%,}] (13)
By (32) and (33) we deduce

a{T,{X; X X,)} < k max X))

Also, by condition (11),
application of Theorem (1) completes the proof.

2) are continuous operators and the

In the same way as the above proof, we can extend Theorem (1) for m-
dimensional systems of equations

Example (1) shows that ¢ is a measure of non-

".'...
|..n
T
[aN
(@]
=
(@}
—
(@]
-
5
a
=
=
=
o
=5

compactness in the space €xc, where X
projections of ¥. Now let ¥ be any nonempty subset of ¥.,:=12 Then by
(i1) and (3) we obtain

Since & is also a measure of noncompactness, therefore all conditions of

Theorem (1.3.3) are satisfied. Hence # has a fixed point, i.e., there exist

which means {x*,*} solves (10).
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COIldlthIlS of  Theorem  (1.3.2) are satlsﬁed. Therefore,
i =maxip(X Y u(xland = (¥} +u(%,}) are measures of non-
compactness in the space ExEwhere X,i=12 denote the natural
projections of x.

we state and prove some existence results for solutions of systems of
equations involving condensing operators in Banach spaces which will be
used.

4.1 Application:

uniformly with respect to x,y,u, vBC(R,) fori = 1,2,

Then the system of equations (1) has at least one solution in the space

DOFMR %o DI
slimgjroblim, ).

Proof: The proof is carried out in two steps.

Step 1:6,: BC{R, ) X BC(R, ) — BC(R, )defined by

take =,y €BC{R.} and => ¢ arbitrarily, and consider x,v <€ BC{R,with

THE, Then we have
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40), so we obtain

(17)

On the other hand by the uniform continuity of gon

O.TiX08 X[ nrix[—n7], we have wl{g.=) =0, as = & and also
because of the uniform continuity of gon {¢,7 }, we derive that wl {3, ) — 0as

£ —= . Therefore we obtain

¢ conclude that

(20)
equaht (44), then using (iv) we deduce that
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Thus, &; is a compact and continuous operator.
Step 2: There exists r, € R, such that the operators 7;: 8, x B, - B, (i = 1,2)
defined by

2
.
»
4
=
:
&

"

[
m“'

———

&

are well defined and satisfy condition (31) where &,is given by (38) and

Thus, from the estimate (48) we
(M, + ®,(D) M,+ ®,(D

S i B e L

Next, by condition (ii) of Theorem (1.3. 11) it is obvious that £, and F,{x} for

(R, } are continuous functions on B¢{&, ] and &,, respectively, and for
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P

P
&
F
150
[
1
L
\

ObV10usly, F satlsﬁes condltlon (10) and thus by Corollary (1 3. 8) there
exist x,,y, € BC(®,) that are solutions of the system of integral equations

(1), and the proof is complete.
In the same way as the above proof, we can extend Theorem (3) for finite
system of nonhnear 1ntegra1 equatlon

where f.,g,.{,.n;and g;satisfy certain conditions. As a corollary of Theorem

(3) we have the main results of 7

Corollary "®:Suppose that

(1) f-R, x R X R - R is continuous and the function t = £ (¢, 0,0) is a member

of the space Bc{®m,};
(i1) there exists

’I.\.}
2

for any t = 0 and for all x,v,u,v € R;

(ii1) the functions ;‘-;:.-g—*g are continuous and {{f}—2o

(lv) 5:R, xR, XxRXR—=R 1s a continuous function and there exist
apo

ositive constant d such that
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for any all £ € ®,and uniformly respect to x,y,u, vBC € (R, }:
Then the system of equations

has at least one solution in the space &
Proof: Take

in Theorem (1 3. 11)
Now, we glve an example where Theorem (3) can be applied but the

previous results ”are not applicable.

Example (1.3.13)®”; Consider the system of integral equations
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Therefore and £ satisfy condition (ii) of Theorem (1.3.11) with & = : Also

it is clear that fand g.are continuous and by simple calculation we obtain
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Therefore, as a result of Theorem (3), the system of integral equations (30)
has at least one solution in the space BC{R,

5.1 Conclusion:

The concept of measure of non-compactness has played a basic role in
nonlinear functional analysis, especially in metric and topological fixed
point theory. Up to now, several s have been published on the existence
and behavior of solutions of nonlinear differential and integral equations,
using the technique of measure of non-compactness. the aim is to obtain an
extension of Darbo’s fixed point theorem and to present some results on the
existence of coupled fixed points for a class of condensing operators in
Banach spaces (i.e. mappings under which the image of any set is in a
certain sense more compact than the set itself, Moreover, as an application,
we study the problem of the existence of solutions for a general system of
nonlinear integral equations. Here, we give some notations, definitions and
auxiliary facts.

The first measure of non-compactness was introduced by Kuratowski in
the following way.

ATy o~ nio 11T
ANY e =t — g

Z{S5) —=mho = U5 — U

These measures share several useful and characterizing properties , In many
classical texts, this concept has been defined axiomatically to emulate some
of important common properties of the measures y and «, but here we use

the definition given .
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Use of data mining technology to identify fac-
tors affecting cataracts
(Applying to Makkah Eye Hospital 2016-2017)

- Al-Neelain University - College of
Nabila Tariq Abdul Nabi Muhammad Graduate Studies - Department of In-
formation Systems

Abstract

The problem of the study is the high incidence of factors affecting the
disease (Cataract) in Khartoum state. Because of insufficient information on
the disease helping in the prediction of the approximate number of the expect-
ed cases. This study aims to discover the important relationships between eye
diseases and the factors influencing their causes. And providing future infor-
mationon eye diseases to help in decision making. And provision adequate
resources to fight these diseases through building a suitable model. The im-
portance of this theory is that Data mining is an important shape of decision
supporting which helps in decision making. And also allows for accurate que-
ries and continuously develop it without having a specific goal idea at first.
The scientific importance is to build future predictions and extracting new
information determines whether there is a virtual relationship reflecting the
reality of the data. The descriptive approach was followed because it is a way
to describe the subject that you want to study. And depict the results that have
been reached on digital forms that can be interpreted. Besides learning the
phenomenon as it is actually. The analysis and design systems approach was
also followed because it helps in the analysis inputs, outputs, and processes.
Weka software was used to build a model to know the future prediction of the
disease and an Excel worksheet was used to review the results. It was reached
that there is a direct correlation between the average temperature and the

number of cases, strong positive relationship between the disease and the age
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of the patient, and a poor relationship concerning genetics. It is recommend-
ed to uses seasonal data to help in an accurate prediction of Cataract cases.
Besides examining the other factors of the infection. It is also recommended

to add other attributes related to individuals such as gender and living area.
Key Words:data mining/cataracts/ model/Linear regression
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1.0 Introduction:

The Advances in scientific and the widespread use of technology in
various aspects of daily life has increased the ability to generate and collect
data quickly in this era and this has contributed to the computerization of
most of the works, sciences and services that have been provided daily ev-

erywhere around the world so that most products of all kinds have become A

digital code that distinguishes them from each other.
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Data mining is a process of discovering patterns in large data sets involving
methods at the intersection of machine learning, statistics, and database sys-
tems. Data mining is an interdisciplinary subfield of computer science and
statistics with an overall goal to extract information (with intelligent meth-
ods) from a data set and transform the information into a comprehensible
structure for further use . Data mining is the analysis step of the “knowledge
discovery in databases” process, or KDD. Aside from the raw analysis step,
it also involves database and data management aspects, data pre-processing,
model and inference considerations, interestingness metrics, complexity con-
siderations, post-processing of discovered structures, visualization, and on-
line updating.

The term “data mining” is a misnomer, because the goal is the ex-
traction of patterns and knowledge from large amounts of data, not the ex-
traction (mining) of data itself. It also is a buzzwordand is frequently ap-
plied to any form of large-scale data or information processing (collection,
extraction, warehousing, analysis, and statistics) as well as any application
of computer decision support system, including artificial intelligence (e.g.,
machine learning) and business intelligence. The book Data mining®: Prac-
tical machine learning tools and techniques with Java(which covers mostly
machine learning material) was originally to be named just Practical machine
learning, and the term data mining was only added for marketing reasons. Of-
ten the more general terms (large scale) data analysis and analytics—or, when
referring to actual methods, artificial intelligence and machine learning—are
more appropriate.

The actual data mining task is the semi-automatic or automatic anal-
ysis of large quantities of data to extract previously unknown, interesting
patterns such as groups of data records (cluster analysis), unusual records
(anomaly detection), and dependencies (association rule mining, sequential
pattern mining). This usually involves using database techniques such as spa-

tial indices. These patterns can then be seen as a kind of summary of the input
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data, and may be used in further analysis or, for example, in machine learning
and predictive analytics. For example, the data mining step might identify
multiple groups in the data, which can then be used to obtain more accurate
prediction results by a decision support system. Neither the data collection,
data preparation, nor result interpretation and reporting is part of the data
mining step, but do belong to the overall KDD process as additional steps®.
The difference between data analysis and data mining is that data analysis
is used to test models and hypotheses on the dataset, e.g., analyzing the ef-
fectiveness of a marketing campaign, regardless of the amount of data; in
contrast, data mining uses machine learning and statistical models to uncover

clandestine or hidden patterns in a large volume of data.

1.1 Statement of the problem.

The problem of this study lies in the:

lack of sufficient information on the disease-causing factors, and the lack of

forecasts approximate numbers expected casualties.

1.2 Objectives of the Study

This study aims to fulfill the following objectives:

1. Discover the important relationships between eye disease (cataract) and
the factors affecting its etiology.

2. Providing future information about white water disease to help take the
necessary measures to prevent it.

3. Providing predictions of future disease numbers.

1.3 Hypotheses of the study

The followings are the hypotheses of the study which will be tasted on

the basis of the results:

1. There is a direct relationship between high temperature and in-
creased incidence of disease.

2. There is a strong direct relationship between increased age and
disease.

3. There is a weak relationship between the genetic factor and the
disease.

1.4Significance of the study

Theoretical importance: The importance of research lies in the exis-
tence of data to predict the etiology of the disease, and to provide informa-

tion for disease prevention.
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Scientific importance: Building future predictions and extracting new data to
determine whether there is any apparent relationship that reflects a reality in
the nature of the data.
2.0Literature Review:

2.1 Data mining:

Data mining is a process used by companies to turn raw data into
useful information. By using software to look for patterns in large batches
of data, businesses can learn more about their customers to develop more
effective marketing strategies, increase sales and decrease costs. Data mining
depends on effective data collection, warehousing, and computer processing.
are used to build machine learning models that power applications including
search engine technology and website recommendation programs®.

Data mining has become very popular in the information technology
industry and is also emerging in the field of chemo metrics. This has coin-
cided with the evolution of the field of chemo metrics into the wider field of
cheminformatics. Data mining is necessary because of the increasing avail-
ability of very large amounts of data and the pressing need for converting
such data into useful information and knowledge. Data mining is essentially
the science of extracting information from large data sets and databases.

As Han and Kamber] point out, the term ‘data mining’ is a misno-
mer. In analogy, if a geologist talks about gold mining, he is looking for gold
among rocks and sands. Thus, data mining should be better named ‘knowl-
edge mining from data’ or simply ‘knowledge mining’®. Apart from find-
ing an appropriate name for a new discipline, it is also a controversial task
to define the discipline, as researchers tend to disagree about the extent and
limitations of a particular field of science. In this context, the definition of
Hand et al®.fits well with the field of chemo metrics where data mining is not
usually applied to huge databases. They state: “Data mining is the analysis
of (often large) observational data sets to find unsuspected relationships and
to summarize the data in novel ways that are both understandable and useful

to the data owner”. These relationships and summaries present themselves
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as models and patterns such as linear relationships, tree structures, clusters,
recurrent patterns in images, and spectral data. It is clear that we are rather
referring here to observational data than to experimental data, which means
that we are looking for additional or ‘secondary information’ in the data un-
related to the main purpose for which the data were collected. The definition
also refers to ‘large data sets’ and essentially also ‘complex data sets’. If we
were only interested in small data sets with a few variables, then we would be
discussing ‘traditional exploratory data analysis’. This brings us to the point
that there is a strong connection between ‘data exploration techniques’ and
‘data mining methods’. Essentially, data exploration techniques belong to the
arsenal of data mining tools, but should not be completely confused. Data
mining of large databases involves more stages and more complex algorithms
than simple data exploration. As such, data mining requires the integration of
techniques from multiple disciplines including statistics, mathematics, ma-
chine learning, database technology, data visualization, pattern recognition,
signal processing, information retrieval, and high-performance computing.
Based on this view, an efficient data mining system consists of different com-
ponents. Some goals of data mining include supervised classification and re-
gression. These topics have been extensively presented in other sections of
‘Comprehensive Chemo metrics’ and will not be repeated here. However, it
needs to be stated that when dealing with very large and complex data sets,
additional issues arise even with traditional methods of regression analysis

and supervised classification”.
2.1.1Data Mining Objectives and Outcomes:

Data Mining is concerned with the search for new knowledge in data.
Such knowledge is usually obtained in the form of rules which were previously
unknown to the user and may well prove useful in the future. These rules might
take the form of specific rules induced by means of a rule induction algorithm
or may be more general statistical rules such as those found in predictive mod-
eling. The derivation of such rules is specified in terms of Data Mining tasks

where typical tasks might involve classifying or clustering the data®.
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A highly desirable feature of Data Mining is that there be some
high-level user interface that allows the end-user to specify problems and
obtain results in as friendly as matter as possible. Although it is possible,
and in fact common, for Data Mining to be carried out by an expert and the
results then explained to the user, it is also highly desirable that the user be
empowered to carry out his own Data Mining and draw his own conclusions
from the new knowledge. An appropriate user interface is therefore of great
importance.

Another secondary objective is the use of efficient data access and
data processing methods. Since Data Mining is increasingly being applied to
large and complex databases, we are rapidly approaching the situation where
efficient methods become a sine qua non. Such methods include Distributed
and Parallel Processing, the employment of Data Warehousing and accompa-
nying technologies, and the use of Open Database Connectivity (ODBC) to

facilitate access to multi-databases®.
2.1.2The importance of data mining:

Data mining involves exploring and analyzing large blocks of infor-
mation to glean meaningful patterns and trends. It can be used in a variety of
ways, such as database marketing, credit risk management, fraud detection,

spam Email filtering, or even to discern the sentiment or opinion of users.

The data mining process breaks down into five steps'?:

1. organizing collect data and load it into their data warehouses.

2. They store and manage the data, either on in-house servers or the
cloud.

3. Business analysts, management teams and information technolo-
gy professionals access the data and determine how they want to
organize it.

4. Application software sorts the data based on the user’s results.

User presents the data in an easy-to-share format, such as a graph

or table.

2.1.3 Data Mining Technologies:

2

The analytical techniques used in data mining are often well-known

mathematical algorithms and techniques. What is new is the application of
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those techniques to general business problems made possible by the increased
availability of data and inexpensive storage and processing power. Also, the
use of graphical interfaces has led to tools becoming available that business

experts can easily use.
Some of the tools used for data mining are:

Artificial neural networks - Non-linear predictive models that learn
through training and resemble biological neural networks in structure.

Decision trees - Tree-shaped structures that represent sets of deci-
sions. These decisions generate rules for the classification of a dataset.

Rule induction - The extraction of useful if-then rules from data based
on statistical significance.

Genetic algorithms - Optimization techniques based on the concepts
of genetic combination, mutation, and natural selection.

Nearest neighbor - A classification technique that classifies each re-

cord based on the records most similar to it in an historical database.
2.1.4 The Future of Data Mining:

In the short-term, the results of data mining will be in profitable, if
mundane, business related areas. Micro-marketing campaigns will explore

new niches. Advertising will target potential customers with new precision.
In the medium term, data mining may be as common and easy to use as e-mail.
We may use these tools to find the best airfare to New York, root out a phone
number of a long-lost classmate, or find the best prices on lawn mowers.

The long-term prospects are truly exciting. Imagine intelligent agents turned
loose on medical research data or on sub-atomic particle data. Computers
may reveal new treatments for diseases or new insights into the nature of the
universe. There are potential dangers.

2.2 Eyes disease A cataract:

A cataract is a cloudy area in the lens of the eye that leads to a decrease
in vision. Cataracts often develop slowly and can affect one or both eyes!').
Symptoms may include faded colors, blurry or double vision, halos around
light, trouble with bright lights, and trouble seeing at night. This may result in
trouble driving, reading, or recognizing faces!'”.Poor vision caused by cata-

racts may also result in an increased risk of falling and depression. Cataracts
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cause half of all cases of blindness and 33% of visual impairment worldwide.
Cataracts are most commonly due to aging but may also occur due to trauma
or radiation exposure, be present from birth, or occur following eye surgery
for other problems"®.Risk factors include diabetes, longstanding use of corti-
costeroid medication, smoking tobacco, prolonged exposure to sunlight, and
alcohol®.The underlying mechanism involves accumulation of clumps of
protein or yellow-brown pigment in the lens that reduces transmission of light
to the retina at the back of the eye. Diagnosis is by an eye examination!?.
Prevention includes wearing sunglasses, a wide brimmed hat, eating leafy
vegetables and fruits, and avoiding smoking!'®.Early on the symptoms may
be improved with glasses. If this does not help, surgery to remove the cloudy
lens and replace it with an artificial lens is the only effective treatment. Cata-
ract surgery is not readily available in many countries, and surgery is needed
only if the cataracts are causing problems and generally results in an im-
proved quality of life!”.

2.3 Previous Studies

2.3.1Nehal M. Samy El Gendy, Ahmed A. Abdel-Kader (2018):

Purpose. To highlight the prevalence of selected ophthalmic diseases
accidentally discovered at first-time screening of a large sample of patients
from the Middle East and North Africa visiting a large referral university
hospital checkup unit based in Cairo. Material and Methods. A cross-section-
al study of two thousand and thirteen subjects coming for routine ophthal-
mic medical checkups from different Middle East countries (mainly Egypt,
Sudan, and Yemen). Patients were evaluated for prevalence of diabetic reti-
nopathy, glaucoma, ocular hypertension, cataract, and amblyopia. Patients’
demographic data and medical history were collected. Complete ophthalmic
examination was performed. Investigations were done when needed to con-
firm suspected conditions. Results. The study included 1149 males and 864
females. 652 Sudanese patients, 568 Yemeni patients, 713 Egyptian patients,
and 63 patients from different Gulf and North African countries like Saudi
Arabia, Qatar, Libya, and Jordan. Sudanese patients showed a higher percent-
age of glaucoma (13.3%) and ocular hypertension (8.3%). Yemeni patients
showed the highest prevalence of amblyopia (6.7%), diabetic retinopathy
(8.6%), and cataract (4.2%). The group of relatively higher economic classi-
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fication seemed to show fewer prevalence’s of these ophthalmic conditions.
Yemeni patients tended to have a high percentage of persistent myelinated
nerve fibers. Conclusion. Different ophthalmic conditions were discovered
for the first time at the general checkup clinic. Certain conditions were more
common than others in certain countries. The lack of regular checkups and
the unavailability of medical services due to low to moderate socioeconomic
status as well as political turbulence may account for the delay in initial diag-

nosis of many treatable conditions!®.
2.3.2 Judith Kouassi Nzoughet, Khadidja Guehlouz (2020):

Glaucoma is an age related disease characterized by the progressive
loss of retinal ganglion cells, which are the neurons that transduce the visual
information from the retina to the brain. It is the leading cause of irrevers-
ible blindness worldwide. To gain further insights into primary open-angle
glaucoma (POAG) pathophysiology, we performed a non-targeted metabo-
lomics analysis on the plasma from POAG patients (n = 34) and age- and
sex-matched controls (n = 30). We investigated the differential signature of
POAG plasma compared to controls, using liquid chromatography coupled to
high resolution mass spectrometry (LC-HRMS). A data mining strategy, com-
bining a filtering method with threshold criterion, a wrapper method with it-
erative selection, and an embedded method with penalization constraint, was
used. These strategies are most often used separately in metabolomics stud-
ies, with each of them having their own limitations. We opted for a synergistic
approach as a mean to unravel the most relevant metabolomics signature.
We identified a set of nine metabolites, namely: nicotinamide, hypoxanthine,
xanthine, and 1-methyl-6,7-dihydroxy-1,2,3,4-tetrahydroisoquinoline with
decreased concentrations and N-Acetyl-L-Leucine, arginine, RAC-glycerol
I-myristate, 1-oleoyl-RAC-glycerol, cystathionine with increased concentra-
tions in POAG; the modification of nicotinamide, N-Acetyl-L-Leucine, and
arginine concentrations being the most discriminant. Our findings open up

therapeutic perspectives for the diagnosis and treatment of POAG!?.
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3.0 Data analysis and discussion of results

In this topic the researcher deals with a precise description of the
method and procedures that I follow in carrying out this study, and this in-
cludes a description of the study community, the procedures that were taken
to ensure its effectiveness and impact, the method followed to apply it, and
the statistical treatments by which the data were analyzed. And extract the
results.
Methodology
The study will use the descriptive analytical method and the systems analysis
and design approach was used in the analysis of outputs, inputs and process-
ing. about the Investigating Use of data mining technology to identify factors
affecting cataracts applying to Makkah Eye Hospital.
Limits of the study
This study will be limited to Makkah Eye Hospital, in the period between
January 2016 - October 2017.
Tools of the study:

Weka: Java-based machine learning software developed at the Uni-
versity of Waikato in New Zealand, from open source software, containing
a set of presentation tools and algorithms for data analysis and predictive
modeling, in addition to graphical user interfaces for easy access to these
functions. Wicca supports several data mining tasks, specifically, the Regres-
sion Clustering, Association, Data pre-processing, Classification, Visualiza-
tion Selection feature and. All weka technologies are based on the assumption
that data is available as an appendix, each data point is described with a fixed
number of attributes or numeric, normally (nominal attributes) and also sup-
ports some other attributes. Wiccan provides access to SQL databases using

Database java connectivity
Study population and Sample size:

The study population constitutes of 3222 individuals for 22 months
to determine the number of individuals with cataract disease from the total
community.

Looking the result model at Figure (1) displays the output form results:

The weka only uses columns that have a statistical contribution occurring

within the model, and ignores those that are not conducive to creating a good
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model. The regression model showed that genetics had no influence on dis-
ease incidence. As for the other factors, 21,653 were added to the average
temperature factor, and 2.8558 were added to the average age factor. The
output also shows the data predicted by the model, the real data, and the
amount of each error in each of the training data. The correlation coefficient
shows the predictions that are related to the outputs, the closer to the correct
one, the better. Results The correlation coefficient when evaluating the test
data is 0.9905. mean after the model’s predictions from the actual data points
returned a result of 8.3776.

The sample also illustrates other different ways to calculate the error rate
(11.2524: Root mean squared error).

40 - - 600
35 - 5
30 -
. 25 - 40
I Disease
20 - - 300
~f=Temperature 5
- 200
10 -
5 - 100
0- -0

Figure (2): shows the relationship between temperature and disease rate
There is a direct relationship between temperature and the number of cataract
infections, due to the effect of high temperature on eye pressure, where we
note that the highest temperature (34.5) represents the optimal degree of high

incidence of the disease.
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Figure (3): shows the relationship between life expectancy and disease rate
We note that the average age is one of the effective factors in the spread of the
disease.The relationship between the number of injuries and age is a direct
one, as a rise in the average age increases the number of disease infection.
This may be attributed to the influence of other factors on age that increases
the chance of contracting the disease.

100%
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Figure (4): shows the percentage of the heredity factor in developing the
disease
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Figure (5) showing the predicted disease injuries using the
model with real injuries.

The disease model based on influencing factors that was constructed through
data mining techniques had an ability to interpret hospital cataract injury data
(2016-2017) through factors (age, temperature, genetics).

Conclusion:

The researcher reviewed the related literature and the previous studies
as conceptual, theoretical frame work of the study.

The researcher used the descriptive, analytical method for the study,
the subject of the study Use of data mining technology to identify factors
affecting cataracts (Applying to Makkah Eye Hospital), then the researcher
used the (weka) TO analyze the data.

According to discussion of the results of the study approached the
following results:

1. There is a direct relationship between high temperature and increased in-
cidence of disease.According to statistics, the rate of injuries increases
with the increase in temperature, especially in the outskirts of the state.

2. There is a strong direct relationship between increased age and disease.

There is a weak relationship between the genetic factor and the disease.
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Recommendations:
In light of the results of this study the researcher recommends the following:

1. Adding other characteristics related to community members, such as gen-
der and region.

2. Study the factors affecting other eye diseases.

Using existing data of the seasons of the year to more accurately predict
cataract disease, while examining the contribution of other factors to the
disease incidence rate.

4. Applying the study to different rural areas and determining whether the
factors have the same effect

Model results

=== Run information ===

Scheme:weka.clasaifiers.functions.linearBegression -3 0 -R 1.0E-8
Relation: 34D
Instances: 1z
Attributes: 4
Temperature
Hierarchical
Age
Dizease
Teat mode:evaluate on training data

=== (lazsifier model (full training set) ===

Linear BEegression Model
Disease =
21.653 * Temperature +
2.8558 * RAge +

-411.7065

Time taken to build model: 0.03 seconds
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dm=std#, actcuaal . EPrediocoed, =rroar

1 =04 07 .404 F.404a
=2 2&a0 27T .295 T.=Z295
3 439 435 .259 —0 .74l
a4 445 445 .35T74 —1 .68628
=1 Saz2 Sa7T.12 S.1=
a Sa0 S5 .07a —1.924
7 421 a4z20.858 —0.=ZF44
= 47T a 471 .484 —4d . 5348
b= 430 477 .a844 —2 .356a8

10 404 406 .249 2.=249

11 320 I22Z2.6821 2.656821

1=z 130 120.833 —g.1&az

=== Evaluation on test set ===

=== JUummary ===

Correlation coefficient 0.99035
Mean absolute error 8.3776
Root mean squared error 11.2524
Relative absclute error 19.0833 %
Root relative squared error 21.5131 %
Total Number of Instances 10

Figure (1) displays the output form results
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The effect of mathematical modeling in solving
applied problems of university students in mathe-
matics (University of Sudan case study (2018-2020)

University of Khartoum College of
Ruaa Badraldeen Mohanmed salih Nimir Graduate Studies - School of Mathe-

matical Sciences
Abstract:

This study aimed to know the effect of mathematical mod-
eling method on solving applied problems for students of the Uni-
versity of Sudan in mathematics, and to achieve the objectives of
the research, the researcher adopted the experimental method, and
used the experimental design with the experimental and control
groups with a subsequent test. I put the following null hypothe-
sis: “There is no statistically significant difference at a level of
significance (0.05) between the average grades of students who
studied on me according to the method of mathematical modeling
and those who study on me according to the traditional method of
the applied solution. Problems in mathematics.” After determining
the research community that represents the University of Sudan,
the research sample was selected from (62) students at the third
level of the University of Sudan who were chosen by the delib-
erate method, and the sample was divided into two groups, one
of them is experimental consisting of (32) students who studied
Ali according to the method Mathematical modeling, and the oth-

er was a control unit consisting of (30) students who studied on

the basis of the traditional method. There was parity between the
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two study groups in variables (chronological age, previous math-
ematical achievement, level of intelligence). For the purpose of
collecting data for the experiment, the applied problem-solving
test in mathematics was built, and in its final form it may have
(10) essay-type test items, through which the research sample can
measure the solution applied. Math problems. Appropriate statisti-
cal analyzes were carried out to calculate the difficulty factor and
discrimination for the test items, and after using statistical tools
to analyze the results of the test application, such as the second
test for two independent samples, the Pearson correlation coeffi-
cient, the Seberman - Brown equation, and the Cronbach Alpha
equation. The results indicated that there are statistically signifi-
cant differences at the level of significance (0.05) between the av-
erage grades of students who study according to the mathematical
modeling method and those who study according to the traditional
method of solving applied problems in mathematics. Benefit stu-

dents who study according to the mathematical modeling method.
Key words: mathematical modeling, solving applied problems,
Experimental group , Control group
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1.0 Introduction:

Technological developments have created new problems
that former generations had never encountered. As a consequence,
there is an increasing demand for individuals who set a high value
on mathematics, who have a high level of mathematical thinking
and who can use mathematics in problem solving (V. Therefore,
developing students’ mathematical thinking and problem solving
skills has become one of the major purposes of mathematics edu-
cation®.the importance of establishing relationship between math-
ematics and other disciplines; and reported that one of the ma-
jor purposes of mathematics education is to get students acquire
knowledge and skills of applying mathematics to different fields.
Similarly, Brans ford @, pointed out that most of the mathematical

concepts should be given together in different contexts to get stu-
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dents make sense of them. mathematics education aims to create
individuals who can generate effective solutions for problem sit-
uations in real life, and who can apply mathematics into real life
by understanding the strong connection between mathematics and
real life, and consequently create ones who enjoy mathematics in-
stead of being afraid of mathematics.

that traditional verbal problems fail to show students the ap-
plications of mathematics in real life, since they do not encourage
students to use mathematics effectively in real life, and to estab-
lish a relationship between mathematics, real life and other disci-
plines ®.For this purpose, real life problems which help students
to understand the importance of mathematics should be included
in curriculum in order to change the negative opinions of students
towards mathematics®.

In view of the importance of using mathematical modeling
method, the matter calls for a scientific study dealing with the use
of mathematical modeling method in solving applied problems in
mathematics among students of the University of Sudan, and the
researcher returned to previous studies, and noticed the scarcity of
Arab studies that dealt with the subject of mathematical modeling,

and from here the idea appeared study.
1.1 Statement of the problem.

The problem of this study lies in several aspects, the most

important to answer the following question:

What is the effect of the mathematical modeling method on solving
the applied problems of students of the University of Sudan in
mathematics?
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1.2- Objectives of the Study

This study aims to fulfill the following objective:
Identifying the effect of mathematical modeling method on solving
applied problems of Sudan University students in mathematics.

1.3 Hypotheses of the study

There is no statistically significant difference at the level of
significance (0.05) between the average grades of students who
study according to the mathematical modeling method and those
who study according to the traditional method of solving applied

problems in mathematics.
1.5 The importance of the study:

Education curricula are by their nature, or must be sensitive
to contemporary changes in science and in the methodology of re-
search in it, and science has witnessed rapid changes whose begin-
nings can be traced back to about the thirties of the last century, not
limited to the volume of knowledge, but rather to the methodology
of science, i.e. the methods of dealing With knowledge. In light of
all contemporary scientific developments and the increasing vol-
ume of human knowledge, it is assumed that this knowledge is
addressed as an integrated one, without barriers related to different
fields of study, and this is also confirmed by the nature of the dif-

ferent practical life situations.

The practical importance of the study is determined in:

1. Highlight the applications of mathematics in solving some
problems from the real world.

2. ldentifying some practical problems suitable for students of the
University of Sudan and developing a list of these problems
may benefit mathematics curriculum planners.
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3. Providing an application form to test for solving applied
problems, which benefits mathematics professors in evaluating
Sudan University students.

4. Using the mathematical modeling method helps the student to
relate mathematics as an abstract science with the problems of
daily life that it faces.

2.1 Literature Review:

2.1.1 Mathematical model:

The term “model” generally refers to a representation of
reality, and a model is a simplified picture of the most important
features of a realistic situation to clarify it, with the elimination of
some complications or minor things to enable us to clearly under-
stand the situation.  and believes that the mathematical model is
a representative pattern of reality or practical life, and depending
on its fundamentals as mathematical equations, they are solved
and interpreted in a template that allows inferring solutions to the
problem in reality!”. Mathematical models are based on the use of
mathematical relationships and concepts in their structure to de-
scribe problems in terms of their variables and their various inputs
and the causal relationships between them, and this is expressed
in the form of mathematical relationships in which each symbol
represents one of the variables of interest, and the mathematical
model often takes the form of a mathematical equation, matrix or

graph Or any other forms®. And indicates that there are basic re-

quirements for building any mathematical model, namely:
1. Define the variables that describe the phenomenon.

2. Determine the relationships between the variables.

3. Account for the transactions that govern relationships.
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4. Determine the appropriate methods to solve the model.

The mathematical model means a mathematical representa-
tion of the elements and relationships in an ideal form of a complex
phenomenon, and mathematical models can be used to explain,
interpret and solve some problems by using equations, tables and
graphs to represent and analyze those relationships, models are
often designed as for the impossibility of seeing near phenomena
and real processes, and therefore the model provides us with a
good service in clarifying processes and phenomena, especially
complex ones, and facilitating their images, and thus contributes
to studying the thing that came to conceive and examining the the-
ory on which it is based. Due to the gap between reality and theo-
ry, the models are considered as bridges that allow crossing over
these during the procedural research. Models work on expressing
and depicting concepts interacting with reality, and representing it
as a simplified part of reality that helps in better understanding and
controlling the studied phenomena ©,

Mathematical models help the student to use mathematics in
solving many problems that they encounter in life. From the above
it can be concluded that: 1. The mathematical model includes one
or more aspects of a phenomenon. Whenever the mathematical
model includes more aspects of the phenomenon, that is closer to

representing reality.

2. The mathematical model is a simplified picture of the most
important properties of the situation and the real.

We cannot make it, however precise, to include all the complexities
of the natural situation, but the elimination of some of the
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surrounding factors of little importance may not affectthe expression
of the mathematical model on a phenomenon. Accordingly, the
mathematical model is a mathematical relationship, usually an
equation or inequality or a table or graph between the problem of
its application and the factors associated with it.

2.1.2 The concept of mathematical modeling:

Mathematical modeling is the process of transforming the
situation under study into a mathematical problem (problem), then
solving this problem, testing the correctness of the solution in the
situation, and then coming up with new predictions, generaliza-
tions and concepts, which is the main field for applying mathemat-
ics in life and other sciences'?.

A common feature that combines mathematical applica-
tions !V indicates that mathematical modeling translates a prob-
lem from the real world into a representation that is mathematical,
then solves this mathematical formulation, and then translates the
mathematical solution in the context of the real world (. 2. The
importance of mathematical modeling states that in order for math-
ematics education to keep pace with the current cognitive devel-
opments, knowledge must be addressed in an integrated manner
and focus on solving problems and that knowledge applications
form a central aspect of the curriculum, and this can be translated
into that mathematical modeling will become an essential part of
mathematics curricula at all stages Educational.

The use of models included many life problems such as in-
dustrial, intellectual exchange, describing the environment, pol-

lution of its components, predicting storms and waves in the bays
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... etc., and other life issues that the individual and society are ex-
posed to ¥, teaching and learning mathematics in the twenty-first
century requires several elements, the most important of which

are:

1- Including mathematics curricula with statistics for global
economic projects, with analyzing and interpreting these
statistics to benefit from them and predict future events.

2- Interest in teaching mathematical modeling and making
mathematical models of applied life situations related
to environmental and population problems, lack of food
resources and water shortage.

3- Paying attention to the use of technology in teaching and
learning mathematics, and emphasizing the development
of the use of computers and the information network in
obtaining and organizing data in preparation for its analysis
and utilization.

4- Paying attention to using teaching methods that develop the
spirit of cooperation among students, such as cooperative
learning, group learning, and peer learning.

5- Mathematics curricula include some concepts related to
the population explosion, its relationship to economic
growth, environmental issues, food shortages, and how to
address them (¥, It is clear that the use of mathematical
modeling works to link information with society’s issues
and problems, and helps students to deal with the situations
they face in contemporary life.

2.2 previous studies
2.2.1 STUDENTS’ MATHEMATICAL MODELING IN
ALGEBRA., BY: JASON DEAL THESIS, 2015:

Mathematical modeling and algebraic reasoning are two

important components of mathematics education. In this study, I
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taught a mathematical modeling lesson to high school Algebra |
students. My goal was to understand how mathematical modeling
and algebraic reasoning are related. To analyze students’ model-
ing and reasoning, I adapted a coding scheme for identifying ob-
servable actions in mathematical modeling and created a coding
scheme for identifying observable actions in algebraic reasoning.
Using these coding templates, I analyzed three groups. I found
that two groups followed iterative, non-linear modeling routes and
used more algebraic reasoning, while one group followed a highly
linear modeling route and did not use as much algebraic reasoning.
In addition, I found that the later steps in the modeling cycleled to
more algebraic reasoning than the early steps. The findings sug-
gest that mathematical modeling does encourage algebraic reason-
ing, but not in all circumstances. In addition, the findings provide
insight into tensions in teaching mathematical modeling and sug-
gestions for the design of modeling lessons. To further understand
how students learn algebra through mathematical modeling, I rec-
ommend further study in developing the coding template foriden-
tifying algebraic reasoning, studying the modeling behavior of
more groups of students to understand other possible student mod-
eling routes, and studying how students’ modeling and reasoning

changes over time'.

2.2.2 Research Trends in Digital Technologies and Modeling in
Mathematics EducationJuan Fernando Molina-Toro . Paula
Andrea Rendén-Mesa . Jhony Alexander Villa-Ochoa 2019:

This document presents a literature review that analyzes the

articulation of modeling and digital technologies in the field of
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Mathematics Education. The review aims to find evidence of the
use of digital technologies in modeling processes and how these
practices can change some ways of working with students in the
classroom. The results show, on the one hand, different roles that
technology plays when it is articulated to a modeling process (as a
resource in the process or as a means that reorganizes the process)
and the uses given to diverse technological tools in the empirical
studies analyzed. The findings present a new category that extends
the classification of technologies and suggest the need to expand
both theoretical and empirical research to get a better understand-
ing of the impact of digital tools in modeling processes. In addi-
tion, the findings draw attention to the inclusion of mobile devices

in future!®,
3.1 Study methodology:
3.1.1Experimental Design:

The experimental design was chosen for two equal inde-
pendent groups, the first group represented the experimental group
and the second group represented the control group, and as in the

following table:

Gr Independent | Dependent
oups variable variable
Experimental Equalization of Mathematical
group groups modeling style SOI\.’G
applied
Comitizall o The traditional | problems
way
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3.1.2The Study population:

The Sudan University of Science and Technology, College
of Education, Department of Mathematics, was deliberately cho-
sen as a field to conduct the experiment, and thus the student com-
munity would be all students of Sudan University in the College
of Education, Department of Mathematics in the 2018-2019 aca-

demic year.
3.1.3The study sample:

After the Sudan University of Science and Technology
identified a field for conducting the study experiment, a group of
three-level students from the University of Sudan was randomly
chosen, which numbered four groups. Two groups (B and C) were
also randomly selected. B) represents the control group, and the
number of students in the two groups was (62) students, as the
number of students in the experimental groups was (31) and the

control group was (31) students.
3.1.4 Adjustment procedures:

To be reassured of the internal integrity of the experimental
design, some of the variables that are believed to affect the depen-
dent variables with the independent variable were identified by
performing statistical equivalence between the two experimental
groups such as (chronological age, previous mathematics achieve-
ment, level of intelligence) and the results were as in Table (2) All
of which indicate that there are no statistically significant differ-

ences between the two groups of experiment in these variables,
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which confirms their equivalence, in addition to checking external
safety and giving them the same amount of study material and the
equal number of teaching lectures between them throughout the
duration of the experiment and not allowing students to move from

one group to another.

Table (2) The significance of the differences between the mean
scores of the students of the experimental and control groups in a
number of variables to test their equivalence

Experimental Gt mwmy E o
group E, =
P =
Item E %’ sig
mean Sid mean S % g
deviation deviation T‘-; =
Q
Previous
aChle‘i’Ifment 7621 1159 7221 1026 176
mathematics
) Not
Chronological 1055y 567 19683 772 094 1980 Significance
age at 0.05
1Q level 44.79 7.58 44 31 7.84 0.35

Source: Prepared by SPSS
3.1.5 Tools of data collection:

One of the requirements of the study is to build a test for
solving applied problems consistent with the content of the pre-
scribed study material and the behavioral goals that were pre-
pared to measure the achievement of the experimental and control

groups.
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3.1.6 Reliability and validity of the test:
3.1.6.1 validity:

The presentation of the test paragraphs in its initial form
and the answer instructions as well as the behavioral objectives,
their levels, the content of the study material and the analysis of
their content to a group of experts who agreed to represent the
test paragraphs of the academic content with an agreement of no
less than (80%) in any paragraph means that the test enjoys the
outward validity and validity of the content In addition, building
the test map and verifying the factors of difficulty, ease and dis-
crimination coefficients is an indication of validity of construction
and discriminatory honesty, which can be reassured that this test
enjoys the outward and content validity in addition to the validity

of construction and discriminatory honesty.
3.1.6.2 Reliability:

According to the reliability of the test using the Alpha Cron-
bach’s equation, which is suitable for both the substantive and the
essay paragraphs, it reached (0.86) by using the scores of the sta-
tistical analysis sample for the paragraphs of (62) students. This
coefficient of stability is good, as the variance of the common sta-
bility in it reached (74%) and thus the coefficient of approxima-
tion in it is (36%), as the reliability coefficient, which is in fact a
correlation coefficient, should exceed (70%) in order to be reliable
More than (50%) and the coefficient of approach in it is less than
(50%). Therefore, after verifying the validity and stability of the
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applied problem-solving test and conducting the appropriate sta-
tistical analyzes, this test is ready to be applied in its final form to

the research sample in the material of the experiment.
4.1 Results of the study

To find out the effect of the mathematical modeling
method on solving the applied problems of the study sample, the
validity of the hypothesis that indicates “There are no statistically
significant differences at the level of significance (0.05) between
the mean scores of students who study according to the method
of mathematical modeling and those who study according to the
traditional method of problem solving Applied Mathematics.

4.1.1 Testing the Hypothesis:
Null hypothesis:

There 1s no statistically significant difference at the level of
significance (0.05) between the average grades of students who
study according to the mathematical modeling method and those
who study according to the traditional method of solving applied

problems in mathematics.
Alternative hypothesis:

There is statistically significant difference at the level of sig-
nificance (0.05) between the average grades of students who study
according to the mathematical modeling method and those who
study according to the traditional method of solving applied prob-

lems in mathematics.
Table (3) The find to significance of the difference between the
mean scores of the experimental and control groups by use (T) test

n ©2021 gyigy - 21442 (pilill (saloa Golil 222ll-digim g1y G080 drole dlao




The effect of mathematical modeling in solving applied problems of university students in mathematics (University of Sudan case study (2018- 2020)

Students | Mean St.d

Grou ..
P N of score | deviation

calculated

(t) value
Tabular
(t) value

Experimental 31 35.281 8.641

(9,
O
—_
()}
N
S
S
S

Control 31 41.466 7.085
Source: Prepared by SPSS

looking to table above the results:

The mean scores of the experimental group students on the
applied problem solving test reached (35,281) a standard devia-
tion score of (8.641), while the mean scores of the control group
students that studied the same subject using the traditional meth-
od reached (41,466) a score with a standard deviation of (7,085)
to find out the significance of the difference between The mean
scores of the two groups To test the validity of the hypothesis, test
(T) was used for two independent samples, and it became clear
that the difference between them was significant at the level of
significance (0.05), as the value of (T) drawn was (5.943), which is
greater than the tabular value of (T) (2.000) with a degree of free-
dom ( 60) This result leads to the rejection of the null hypothesis
and acceptance of the alternative hypothesis, meaning that there is
a statistically significant difference between the two groups in the
scores of the applied problem-solving test and that the difference

in the average scores is in favor of the experimental group that

studied the prescribed material using the mathematical modeling
method.
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4.1.2 Conclusions:

- From the results of the applied problem-solving test, the
difference between the two groups and the control was
statistically significant at the level of significance (0.05) using
the T-test for two independent samples, meaning that the use of
the mathematical modeling method in teaching contributed to
solving students’ applied problems better than the traditional
method. The reason for this may be that, that is, the use of
mathematical modeling in teaching contributed to helping
students understand mathematical issues by moving from
realistic situations in life to abstract mathematical models,
and mathematical models help the student to use mathematics
in solving many problems that describe him. In life.

- Through the method of mathematical modeling, students
were able to implement activities and exercises easily and
easily and organize their knowledge distinctively, while this
was difficult for students of the control group who studied
according to the traditional method.

- Using the mathematical modeling method that includes
understanding and defining the problem and making
the necessary hypotheses, then constructing the model,
then solving the model and interpreting the solution, and
then ensuring the correctness of the solution. This led
to an increase in the performance of the students of the
experimental group that studied according to the method
of mathematical modeling from the control group students
who studied according to the traditional method.
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5.1 Recommendations:

In light of the findings and conclusions reached by the re-

searcher, the following recommendations can be formulated:
1. Using the mathematical modeling method in teaching
mathematics because of its great role in raising students’
achievement.

2. Utilizing the results of the applied problem-solving test in
determining the teaching strategy to suit their preference
patterns.

3. Conducting training courses for mathematics teachers and
training them in using the mathematical modeling method
during teaching.
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Abstract

We use Kolyada’ s inequality and its converse form and the work ofAnténio M. Caetano, Amiran
E+$2—1

Gogatishvili [17] to show sharp embeddings of Besov spaces B1 (involving the zero classical smoothness and

+€, 1+e

a logarithmic smoothness with the sma]]exponent ) into Lorentz—Zygmund spaces. We also determine the

e+sz—1

small growth envelopes of spaces Bl+s L +e - In distinction to the case when theclassical smoothness is positive, we
show that we cannot describe all embeddings in question in terms of the smallgrowth envelopes

Keywords: Besov spaces with generalized smoothness; Lorentz—Zygmund spaces; Sharp embeddings; Growth envelopes
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1. Introduction

e+e?—1 e+e?—1
We show sharp embeddings of Besovspaces Bl+511+_f_€ = Bl+511*'_§€ (R™),0 <€ < oo, into Lorentz—

Zygmund spaces L1+E}1+3e;y L1+5‘1+35W(R ),0 < € < o0 and y € Rfollowing the full methodology of Anténio

e+e?

M. Caetano, Amiran Gogatishvili [17]. The Besovspaces Bl+s lic> are defined by means of the modulus of
continuity and they involve the zero classical smoothness and a logarithmic smoothness with the small exponent

2_
crerol of By the Lorentz—Zygmund space L1+E 1+3¢; We mean the set of all measurable functions on R™ with

1+e
the finite quasi-norm

1 1+3€ 1+3€
(f (1 + e)ire (1 + [In(1 + e)PYAF3 (1 + €)1 +3€ w} (€}
o

1+e€
(with the usual modification when € = o).
First, Theorem 3.1 (see [17]) mentioned below states that the (continuous) embedding
e+e?—1
B\ i O Lfferssey 2
with
_e+3e*-1 1 4
1+ 3e max{1 +¢€,1+ 3¢} ®
holds if and only if € = 0. Consequently, when € = 0, (2) holds with any ysatisfying
€+3€2—1 1
Y= 5
1+ 3e max{1l + €, 1 + 3¢}
2_
Second, if € = 0, then, by Theorem 3.2 mentioned below, embedding (2) cannot hold with y > %

1
max{1+€,1+3€}
For example, it shows that we cannot make the target space in (2) (withy from (3)) smaller by writing some small
powers of iterated logarithms inside the quasi-norm (1) of the space Lll"fE'1+3s;V (see [17]).

There are two main ingredients of our proofs of these results. The first one is Kolyada’s inequality recalled in
Proposition 4.7. This inequality gives an estimate from below of the modulus of continuity of a function f €
Liye = L14¢(R™),0 < € < o0, in terms of its non-increasing rearrangement. The second one is the ‘“inverse
Kolyada inequality’’ which is formulated in Proposition 3.5 and showed in this paper. Using these inequalities, we
can reduce embedding (2) to a reverse Hardy inequality restricted to the cone of non-increasing functions—cf.
Proposition 3.6 ([17]).

Embeddings of Besov spaces into rearrangement invariant spaces were considered by Goldman [7],
Goldman and Kerman [8], and Netrusov [14]. These authors used different methods and considered a more general
setting. However, as mentioned in [7], the characterization of embedding (2) can be obtained from [14] only when
€ = 0,here.Furthermore, the methods used in [7] also do not allow to consider the full range of parameters. Indeed,

This means that embedding (2) with y given by (3) is sharp. Actually, Theorem 3.2 states even more.
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spaces was USed. WM [ GETiniuon, me nouon of me Smail growtn envelope 1s Mmeanngrul even wnen s =
0,0<e<wand 1<14e<min{l+¢2} (aso-called borderline case). The best what is known in such a
1

case—cf. [12]—is that the growth envelope function is (1+ €) "+ (as expected), and that the fine index should be
between 1 + €.

Growth envelopes have been also studied for Besov spaces Bl(f:? 4¢ 10 [439], where ¥ stands for a

function of log-type and s € (0,&]. We refer to [2,10,1] for results on growth envelopes of more general Besov

(and also Triebel-Lizorkin) spaces of generalized smoothness. While in [2-4] the Fourier analytical definition of
spaces was used, in [9,10] an equivalent definition based on the modulus of smoothness was employed.
On the other hand, no information has been obtained for the borderline case mentioned above when s = 0 and
when all the known techniques do not work.

etel-1

We determine the smallgrowth envelope of the Besovspace Bl; c11es (that is when s = 0) defined by

means of the modulus of continuity that proved by [17]. If 0 < € < oo, then the smallgrowth envelope of the space

erel-1

0; . . i
B, M is the pair ((14€) (14 [In(1+ €))7, max{1+ ¢ 1+ €})—cf. Theorem 3.3. There are some

1+€1+€’

etel-1

interesting features of this result. In distinction to results on smallgrowth envelopes of Besov spaces Bljr c1ie With

s € (0,n/(1+¢€)], the first index 1+ € plays a new role here: it is involved in the fine index, which is not 1+ €

now but max{1 + ¢, 1 + €}. Furthermore, another new phenomenon appears here. Namely, the embedding of the
etel-1
" 1te

1te1te’

Besov space B
e+e?-1

81;31;15 4o When 0 <€ <oo—cf. 14 3¢, 1+ € —fc.Remark 3.4. The paper is organized as follows. In Section 2 we

give notation and basic definitions. Main results are presented in Section 3. Section 4 is devoted to auxiliary
assertions. In subsequent sections (Sections 5-9) main results are shown.
2. Notation and basic definitions

Given two non-negative expressions Aand B, the symbol A < B means that A < ¢B for some positive

constant ¢ independent of the variables in the expressions A and B. If A < Band B S A, we write A ~ B and say
that A and B are equivalent.
Given a set 4, its characteristic function is denoted by y4. Given two sets Aand B, we write AAB for their
symmetric difference. For @ € R"and € > 0, the notation B(a, 1+ €) stands for the small closed ball in R
centred at a with radius 1+ €. The volume of B(0,1) in R™ is denoted by V;, though, in general, we use the
notation |+|,, for Lebesgue measure in R™.

Let (2 be a Borel subset of R". The symbol M (Q2) is used to denote the family of all complex-valued or
extended real-valued (Lebesgue-)measurable functions defined and finite a.e. on . By M () we mean the subset
of My (() consisting of those functions which are non-negative a.e. on (. If Q = (a,a + €) C R, we write simply
My (a,a + €) and M (a,a + €) instead of My ((a, @ + €)) and My ((a, a + €)), respectively. By My (a,a + €;1)
or M (@,a + € 1) we mean the collection of all f € M (a, a + €) which are non-increasing or non-decreasing
on (a,a +€), respectively. Finally, by AC(a,a + €) we denote the family of all real-valued functions which are
locally absolutely continuous on (a,a + €) (that is, absolutely continuous on any small closed subinterval of
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\ 1+€€Q
is finite. When Q = R", we simplify L;4¢(Q) to Lyiyc and ||+ [l11eq t0 ||+ li4e -
Given f € Ly,.,0 < € < oo, the first difference operator A, of step h € R™ transforms f in A, f defined
by
@)= f(* + h) = f(&?), **€R,
whereas the modulus of continuity of f is given by
0i(f, 14 uee = Sup [hnfllive, €20,
|h|s1+€
We introduce (see [17]) the Besov function spaces with the zero classical smoothness which we shall
consider. The smoothness will be controlled by somesmall power of £(1 + €), where £(1+€):= 1 + |In1+¢€],
€= 0.
y et+e?-1
Definition 2.1. Given 0 < € < o,and e ER,

2

agF -1 1 etel-1
Bl+e,11+ie:= f€Lye s lIfll 05+ez—1:= Ifll1se + H(l +e) el e (14 E)w%(frl +E)14e <.
Bl iente 1+€(01)
1 eteto1
Note that, since w?(f,1+€)14e S [Ifllise, only the case ||(1+€) el 1ve (1+€) =0 (or,
1+6,0,1)
ete?-1

equivalently, € > 0 if 1 + € is finite and € > 0 if 1 + € is infinity) is of interest; otherwise Bl; erte = Lige

We shall occasionally need the notion of Borel measure p associated with a non-decreasing function g :
(a,a+€) € R, where —o0 < € < 0. By this we mean the unique (non-negative) measure on the Borel subsets of
(a,a +€) suchthat u([c,d]) = g(d+) — g(c—) forall [c,d] € (a,a +¢).
We show the notion of growth envelope of the function space A (see [12] for details).
Definition 2.2. Let (4, ]| - [|4) € My (R™) be a quasi-normed space such that A + Ly, A positive, non-increasing,
continuous function pi;, defined on some interval (0, €], & € (0, 1), is called the (local) growth envelope function of
the space A provided that
h(1+e)~ sup f*(14¢) foral-1<e<e-1

Ifllas1
Given a growth envelope function h of the space A (determined up to equivalence near zero) and a number
u € (0, 0], we call the pair (h, u) the (local) growth envelope of the space A when the inequality
1

f(l+e) Tze
(J(o,s) (m) A1+ f>> S Iflla

(with the usual modification when € = o0) holds for all f € A if and only if the positive exponent (1 + 2€)
satisfies 1+ 2¢ > u. Here py is the Borel measure associated with the non-decreasing function H(1 +¢€): =
—Inh(1+¢€),e> 0. The component u in the growth envelope pair is called the fine index.

3. Main results (see [17])

Theorem 3.1. If 0 < € < oo, then the inequality

1 e(1+26)-1

€
||(1 + €)(ta(it2e) fmax{iter+ze)  1+2¢ 1+ E)f*(l +¢€)

S ”f” 06+ez—1 (4')
B

'o1te

1+26,(0,1)
1+e1+€
ete?-1

holds for all f € B, ¢ | ifand only if € > 0.

1+€1+€’

Theorem 3.2. Let 0 < € < oo, and let k € M (0, 1;1). Then the inequality

e+262-1

€ 1
(1 + e)(1+e)(1+25)[ 142€ 'max(1+e,1+ze}(1 + 6) K(l + G)f*(l + 6)

s ”f" 06+52—1 (5)

1+2€,0,1) Bl

ete?-1

holds for all f € B, **¢_ ifand only if k is bounded.

1+€1+e’
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is small enough. Since H'(1+¢€) = ﬁ for all € > 0, the measure py associated with the function H satisfies

duy(1+¢€) = % . Thus, by Definition 2.2 and Theorem 3.3,

i f*(l + E) 0’e+62—1
|(1 +¢€) 1+2sm s IFI OeJrez_lfOI‘ allf € B1+e,11+-f—e (6)
1+2€,(0,¢) Bhroie
provided that
1+2e>max{l+¢1+¢€} ™

Hence, if (7) holds, then inequality (6) gives the same result as inequality (4) of Theorem 3.1. However, if
€ > 0, inequality (6) does not hold (cf. Theorem 3.2), while inequality (4) does. This means that the embeddings of

e+e?-1

Besov spaces B, +31;f +e» given by Theorem 3.1 cannot be described in terms of growth envelopes when 0 < € < oo

Two of the main ingredients in the proofs of Theorems 3.1-3.3 are Proposition 4.7 (Kolyada’s inequality)
and Proposition 3.5 (which we call the “inverse”” Kolyada inequality) mentioned below.
Proposition 3.5. (i) Let f € L; and let F(x?): = f*(V,|x?|"),x? € R™ Then

(1+e)™ L3 N
w¥(F,1+e) s nf f(s)ds + (m—1)(1 + e)f f*(s)s nds
0 (

1+e)n

[oe] N dS
—(1+9) ( [ s (r- f*(s))du—> ®)
(1+e)n 0 S
foralle > Oand f € L.
(i) Let0<e<oo,f €L andletF (x?) = f**(V,|x%|™),x* € R™ Then
1
o 14 (S ds\1+e
WHF 14 O ppe S (146 ( [ [ rw- f*(s))“fdu_)

(1+e)n 0 S

foralle > Oand f € Ly .

In fact, Propositions 4.7 and 3.5 enable us to reduce the embedding in question to the following assertion:

2_
Proposition 3.6. Let 0 < e < 00,% € R and let w? be a measurable function on (0, 1). Then

1
lw?@+e)f (1 +Ollszeon S NIl erezs(9)

Tite
Biteire

ere?-1

forall f € B, eqte» ifandonly if

lw*( +€)f*(1+ 1426001

i j (W _f*(s))mdu@)m (10)
0 S

1+4€,(0,1)

€ etel-1 2
S [|(1+ €)1+l 1ve (1+e)<J
(1+e)n
for all f € My(R"™) such that [supp f|,, < 1.
4. Preliminaries
The following easy estimates are quite useful and will be used without further notice whenever convenient:
if 0 < € < ooand (a + €) € R, then

€(1+€)-1 €(1+€)+1
||(1 +¢€) e £(1+e)?te ~ T¢¢(T)** €and H(l +e)” (1+: (1 + e)2te ~ TE4(T)%*e
1+€,0,T) 1+¢€,(T,0)
forall T € (0, ).
We shall also need the following geometric estimate (see [17]):
Proposition 4.1. Foralla,a + ¢ € R"and € > 0,
[B(a,1+€)AB(a+e€1+6)l, S lel(1+e)" L (11)

Proof. Since the cases € = 0 or € = —1 are obvious, we assume that € = Oand € > 0.

If |e| > %, then |B(a,1+ €)AB(a+¢€,1+€)], S (1+ €)™ < 2|e|(1+ €)™ *and (11) follows.

If |e] S%, then the inclusion B(a,1+¢€ — |e]) € B(a+¢€,1+€) and its symmetric counterpart
B(a+¢€1+€ — |e]) € B(a, 1+ ¢€) imply that
B(a,1+€)AB(a+¢€1+¢€)C (B(a,1+e)\B(a,1+e = |E|))U(B(a+e,1+e)\B(a+e,1+E— leD)

Consequently,
|B(a,1+€)AB(a+¢€1+€),s(1+e)" — (1+e— |e)?
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n
n .
<lell+e™ 2 n+ Z (}) 270D | % |e](1 + €)™ L.
j=2
Next we present two monotonicity results (see [17]):
Proposition 4.2. Given € > 0 and a non-increasing function g : (0,) — R, the function

1+e— fl+e(g(s) - g1+ 6))1+Ed5 (12)
is non-decreasing on (0, ). In particular? if f € My(R™), then the functions
1+em J-He(f*(s) - fr(1+ e))“eds (13)
and ’
l+e— (1+e(f"(1+e)- f'(1+e) (14)

are non-decreasing on (0, o).

Proof. Given 0 < € < o,

1+e 1+2¢

1+e
(96)- g +e) “ds< | (9(s) - g(1+26) “ds < f (9(s) - g(1 +2)) " ds.
o 0

Proposition 4.3. Let be a (non-negative) measure on (0, ) such that [1 4+ €, 00) € (0,0) for all 0 < € < 0. Let
g € M (0,00; 7). Then the function

1+e—u[l+e,0)7? gdu
[1+€,00)
is also non-decreasing on (0, ).

Proof. First note that the conclusion is plain if f[1 re) 9 dp is infinite for all (1 + €). On the other hand, if it is
finite for some (1 + €), it is finite for all (1 + €) (due to the hypotheses of the proposition). Therefore,for 0 < e <

w'
1 gy Jnre120 9 B H fuvaen 9 KL+ 1426090 +26) + [y e 9
U1 + € 00) [1+5,oo)g e 1+ € 00) - [l + € )
U1+ 61+ 2e)u[l + 2¢,0) u[1 + 2¢,0)g(1 + 2¢) + f[1+26 )9 A

- w1 + € )
< WL+ e 1+20ull +26,00) f[1+26.00)g du + J‘[1+25,oc)‘g du
- U1+ € 00)
_p[l+e1+2€)+p[l+2€0) 1

dp=—o du.
‘H[l + €, 00)[1[1 it 26! OO) [1+25,oo)g H[l + 26: 00) [1+26,00)g

Now we proceed by recalling some properties of the maximal functions f** of elements f € L;,,,0 < € < co.

Such functions f are locally integrable in R™ and so the function 1 + € ~ fOHE f*(s)ds belongs to AC(0, ) and
1+e

ﬁfo frs)ds = f'(1+€) aein(0).

Consequently,
1
™)' Q+e) = —1—+e(f**(1 +e)—f"(1+¢€)) a.e.in(0,0). (15)

On the other hand, since the function 1 + € » ﬁ also belongs to AC(0,0), the same can be said about
f** and we can write, forany 0 < € < oo,

1+2¢ 1+2¢€
fra+20-f"(1+e)= (f™) (s)ds = f ((F)(s) = f*())ds (16)
1+e 1+e
In order to prove the next proposition involving f*and f**, we need classical Hardy’s inequalities (see, for
example, [11, pp. 240, 244]) and [17].

Given 0 < € < oo and a non-negative, measurable function fon (0, ),
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and that
v2(s)
JLO o Sl+26 + (1 + €)1+E ds <
for all 0 < € < oo. Then the inequality

1 1
o T+e © 1+2€
(J. w1+ e)f*(1+e)tted(1 + e)) < (f v2(1+e)f*(1+e)t%€d(1 + e)> (19)
0 0
holds for all measurable f on R™ if and only if

(+2e)(1+€) _2(1+2¢)(1t+e) 1+2€
w(dt6) ¢ sup y~ e WQOHE =
2 €,0
f yeeli+ee) V140 [ sn2(s)ds (1 + €%d(1 + €) < 0. (20)
0 (V(l +6)+ (1+e)+2e f::ES_(HZE)vZ(S)dS) € 1+€
Proposition 4.9.Let 0 < € < o, let v2,w? be non-negative, locally integrable functions on (0,00) and put
Wl+e):= f01+6 w?(s)ds,e > 0. Consider the function
v (D)
@(1+€) := esssup sess sup , 0<e< oo (21)

se(0,1+€)  T€(0,00)
This function is quasi-concave (that is, ¢ is equivalent to a function in Mg (0,0;T) while % is
equivalent to a function in M (0, 00; 1). Assume that ¢ is non-degenerate, that is,
I A+e) =l I o(1+¢€) ) 1+€
im €) = lim = lim = lim ———=0.
1+€-0, ¢ esop(l+e) e 146 1+e-04 (14 €)
Let v2 be a non-negative Borel measure on [0, ) such that
1 J’ dv?(s)
o(1 +e)t+e ~ [0,00)51+e +(1+e)t+e

(22)

forall 0 < e < co.

Then the inequality
1
Tte

(J- w1l +e)f (1+e)tted(1 + E)) Sesssupv?(1+e)f*™(1+¢€)(23)
0 0<e<oo

holds for all measurable f on R™ if and only if

W(s

dez“ +6€) < . (24)

su
f[O,oo) s€(1+[6).°°) stte

5. Proof of Proposition 3.5
First we prove the following auxiliary result [17]:
Lemma 5.1. Let g € Mg (0,00;1) and let F (x2): = g(V,,|x?|™),x% € R™. Then

Vn|h|n 0
IARFIl, S f g)ds + (n = DY | f g(s)s™nds 25)
0 anhln

forall h € R™\ {0} and g € M (0, 0; ).
Moreover, if g € AC(0,00)and 0 < € < o, then
”AhF”1+e

1

Vp3™ R Mg T+e
sn (f (9(s) = g(%:3™RI™) dS)
0

? (1-3)a+e e
+ |h| (f sV esssup |g'(w)|**€ ds) (26)
V2™ h|™ s/2M<sus3ns/2n

forall h € R™\ {0} and g € Mg (0,0;1) N AC(0, ).
Proof.
Step 1: Assume that g € Mg (0,0; 1). Then

18,71, = [

[x2]<2|n|

|F(x? + h) — F(x?)|dx? +f |F(x® +h) = F(x?®)|dx?=:1 + II.

[x2[>2|n|

Using polar coordinates, the definition of F and a further change of variables, we obtain
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1

T+e
< (J. |h|1+5|x2|(n—1)(1+5) ess sup |gr(u)|1+e dxz)
|x2|>2|h| Vnlx2|/2" susV, 37 |x2|" /2
1

) 1+e
= |h| <f (1 + e)-D+e) ess sup lg' @) (1 + e td(1 + E))
2
1

|h| Vp(1+€)™/2"susV,3n(1+€)/2"

€9 1 1+e
~ |h| <j 5(17)(“5) esssup |g'(w)|*t€ ds) h
V27 |h|n

s/2Nn<u<3ns/2n
Together with (30) and (29), this yields (26).
Proof of Proposition 3.5.
Step 1: To prove (i), take f € L; and g = f* in Lemma 5.1. Consequently,

Valh[™ o
IARFll: = nj f1(s)ds + (n— WAl e G)sgeids. (€3]
0

Vnlh|"
Applying Fubini’s theorem and the fact that f* is integrable on (0, o), we can rewrite the last expression as

o s d
Vn“"lhl( fv i fo (f*(u)—f*<s))du§)

nl R
[ee] S co S
an/"lhl (f s'l/"'lf f*(u)duds)—l/nl/"lh|<f s'”"'lf f*(s)duds)
Valh|™ 0 A 0

Vnlh|™ ) ©
nf Frdu + nv /™| Frau=ndu — 7™ f*(s)s~Vds
0

Vn|h|™ VnlhI™

Valh|™ ©
=n f Fr@du + (n — D™ Frau~ndu. (32)
0 V||
When n = 1, it is plain that the right-hand side of (31) is non-decreasing in |h|.|V|Vhen n > 1, it is also
non-decreasing in |h|, which can be seen from the equivalent expression given in (32) and from Proposition 4.3
(with du(s) = s™V/"1ds and g(s) =n fos(f*(u) — f7(s))du; the fact that g € Mg (0, o0; Dfollows from
Proposition 4.2).
Now, (31) and (32) imply that

Vp(1+6)" '
wi(F,1+6e); s nf F(s)ds + (n — DV +€) f*(s)s~Vds
0 Vp(1+e)n

=V +e ( fv w(l )ns'l/" fo (e - f*(S))du%)

In order to complete the proof of Proposition 3.5(i), note that the factors V;, and V;Ll/ ™ can be omitted in the
preceding formulae (this follows again by arguments used in (32) and the discussion following it).
Step 2: To prove part (ii), take f € L14,,0 <€ < o,and g = f** in Lemma 5.1. Consequently,
1ARFll14e

1

V3™ R|™ 14e T+e
< ( [ o -rmaninm) ds)
0

1

+ |h| (fm 5(1_%)(“5) esssup |(f™)'(w)|**e ds)m (33)
v,

W2 R s/2M<su<3ns/2n

since € Ly, (15) yields
1 1
W = —;((f"*)’(u) (W)= —;f (f@—fw)de
0
a.e. in (0, 8). Therefore, a change of variables and Holder’s inequality show that the last term in (33) can be

estimated from above (up to multiplicative positive constants) by
1

© 1 3Ms/2m e 1te
Al <J. S(l—;)(1+6)s—2(1+6) (f (f*(‘l') i f*(3ns/2n))d‘[‘> ds)
V2" R[" 0

1

) u 1+e 1+e
= -(+e)-5E YY) _ Ft
~|h|<fv - (fo @ f(u))dr) du)

n
1

<|nl ( f wl f (f'@) - Frw) " dr du)ue. 34)
V3" || 0
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Sharp Embeddings of Besov Spaces Involving Small Logarithmic Smoothness

+(1+e) ( f 4 s f S(f*(u) - 1)) " du ds>1_+5. (35)
Va3n(1+€)™ 0

We claim that the latter sum is dominated by its last term. Indeed, we obtain by means of Remark 4.4
(recall that 0 < € < o) and Proposition 4.2 that, for all € > 0,
1

1

1+e 1+€

Vp3h(1+e)™ o Vp3t(1+e)" 1+
(fo (F@ - 03" 1+ ™) 6du) s(J; (f* ) = f*(R3"(1+e)M) edu)

Va3t (146" /1 ru 1te 1+e
=(f (- j F(s) = f*(Vn3”(1+e)")ds) du)
0 Uy

1

Vp3t(1+e)™ e 1+e
( fo (@) - 043"+ ) du)

z( ’

[ 14e (Va3M(1+E" o 1+e
=(1+¢) ( J s J (fr@ - (R3" A+ M) duds)
Vp3h(1+€)" 0
1

N

1

L) 1+e ﬁ Vp3t(1+e)" o T+e
| s‘l‘Tds) (f (F ) - F (431 + o) fdu)
W 0

W3 (14e)

n

1+e

<(1+e) ( f ) s f (Fra)-f(s) “du ds)
W

S
3t (1+e)™ 0
To complete our proof, note that the factor 1,3™ can be omitted from the last term in (35) (as follows by
arguments used in the discussion following (32)).
6. Proof of Proposition 3.6
We shall start with the following result [17]:

2_
Lemma 6.1. Let 0 < € < oo, ande+1e_+€1 € R. Let f € My(R™) satisfy |supp f|,, < 1and
1
e e 2 _ike (S 1ee o ds\ite
(1 +e)irel e (1+€) f &s™n f &(f &) - f(s)) du&— . (36)
o ’ ’ 146,0,1)
Then f € Ly, and the function F defined by
F(x®) = frplx?™ife=0 or F(x?) = f(4|x3|")if 0<e < oo (37)
ete?-1
belongs to B, I, . Moreover,
IFIl 0’5+62—1
Bl+€,11‘:-55
€ etela
S|(1+e)vef e (14€)
. e
e oo ite  ds\ie
x (f = f (F @ - () Edu—) (38)
(1+e)n 0 8 o)
&0,

for all f mentioned above.
Proof. Take f € My(R")with |suppf|, <1. Then f*(1+€) = 0for €>0. Therefore, when

s € (1,0), fos (frw —f"(s))1+E du = fos frattedu = fol f*(w)**€ du. Hence,
1 ﬁ 2 14e 1 ﬁ
5 = * 1+e d ~ “nid * 1+e d ~
Il ( fo £ u) ( fl st ds fo 20 u)
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1

2 1+e S e 1+e
(J; S"EJ; (Frw —f"(s))1+ du ds)
1+6,0,1)

€ €+52—1
H(l +e)tvel v (14€)

g 2 e (s S
< ||+ e)rrel v (1+¢€) <f s n—1f (f*(u) - f*(s)) du dS)
G 0 1+€,(0,1)
(39)
Together with (36), this shows that f € L*€.
On the other hand, using (39),
N = _1+e S ds\1+e
(1+e)r+ef 1+e (1+¢€) (f S n f (f W) —f*(s ))1+6 )
a+en 0
1+€,(0,1)
1
€ ete?-1 1 _1te 1+s re
<lla+omeSFaro([ f (F @)~ £()
1 n
s 1+6,(0,1)
€ ete?1 € _1te 1 ds\1+e
+[|(1 + €)1vef 1ve (1+€) (f s n frwttedu —>
1+e)" 0
s Lre(0)
€ ete?-1 2 _14e S 1re  ds\tte
S ||(1 + €)tred 1ve (1+e)(f s nf (Fr-r1 () du )
n 0
e 1+6,(0,1)
(40)

Now, since ||F|li1e S |If ll14e, (38) follows from Proposition 3.5 and estimates (39) and (40).

Proof of Proposition 3.6 (see [17]).

Step 1: Assume that (9) holds. Take f € My(R™)with |suppf |, < 1. Then either the right-hand side of (10) is
finite or infinite. If it is infinite, (10) is clear. So assume that the right-hand side of (10) is finite. In such a case, we
apply Lemma 6.1 to get that the function F given by (37) satisfies (38). Using hypothesis (9) with F instead of f
and the estimate F*(1 4 €) = f*(1 + €), inequality (10) follows.

2

0 €+€e“-1
Step 2: Assume now that (10) holds. Take f € B, E‘fj o With [supp f |, < 1. Since f € Ly, Proposition 4.7 and
(10) yield (9).
e+e?-1
Consider now a general f € B, [1¢_ and put g(x?) := f*(Rlx®|™) 10,1 (hlx?|™), x* € R™. Clearly,

[supp gl < 1and g*(1 +€) = f*(1 + €) y[0,1)(1 + €),€ = —1. In particular, g € Ly.. Applying our hypothesis
(10) to g instead of f and using Proposition 4.7, we arrive at

€ ete?-1
0?1 +e)f A+ €401 +6) (14 €)tret 1ve (1

1+2¢,(0,1)
" 1
_lte 1+e g
+@U [ (rw-re) )
(1+e)n 0
1+6,(0,1)
1
€ e+e?-1 2 _l+e 1 ds 1+e
(1+ €)1+t 1 (1+¢€) (f sTn f f*(u)“fdu—)
(1+e)n 0 S
1+6,(0,1)
_ 1 ete?-1 .
A +e) et 1ve (1+)wi(f,1+6)14e 1 e = NIAN ostét (41)
1+€,(0,1) Bl+E 1+€

and (9) follows.
7. Proof of Theorem 3.1

To prove Theorem 3.1 (see [17]), we shall need a variant of Lemma 6.1. This is why we start with the
following:
Remark 7.1. Lemma 6.1 continues to hold if we assume additionally that € > 0 and if expression (36) is replaced
by
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26 vl g e (S ds\ e
+[|(1 + e)r2et 1ve (1+¢) f s f frttedu—
(1+e)n (146 S
1+2¢,(0,1)
1
26 e+el-1 (1+e)" T+e
S ||(1+ e)rrzet e (1+€) ( f f*(u)“fdu)
0
1+2¢,(0,1)
26 ete?-1 2 2 e Tre
+[|(1 + e)r2ef 1%e (1+¢) (f f*(u)”ef s n1ids du)
(1+e)™ u
1+26,(0,1)
1
26 etel-1 1te Tte
~ |[(1+ e)m2el e (1+€) (f f*(u)“edu)
0
142¢,(0,1)
.
1te_1te etel-1 1 1te 1+e
+{|(1+ €)™ el e (1+6€) u T ) du
1+e 1+2€,(0,1)
1
+|| @+ ommere s o @+ o+ o
F' g
1 eteo1 1te 1_41.5
S||(1+e) el e (14€) ( f frw)t+e du)
0
14+26,(0,1)
So, the conclusion follows immediately from Lemma 6.1.
Proof of Theorem 3.1.
Step 1: Here we prove the sufficiency of the condition € > 0 under the additional assumption (see [17]).
e