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Abstract

The study aims to clarify the subject of disciplinary accountability between employee
deterrence and the public interest in terms of the legal framework, as well as showing the
validity of the criminal judgment before the disciplinary authorities within the framework of
the public function, and clarifying the extent of the coherence of the legal structure and
highlighting the limits of the relationship and the similarities and differences between the
disciplinary crime and the criminal crime. The research was divided into a number of
demands. The first demand dealt with the definition of the disciplinary crime, while the
second demand classified the financial violation. In the third demand, we dealt with the
division of disciplinary crimes and clarified the aspects of similarity and difference between
the disciplinary crime and the criminal crime. This study reached some results, including not
leaving the authority of broad and frightening discretionary authority in the hands of the
administration and disciplinary councils without defining or codifying it. The study also

recommended the establishment of a disciplinary procedures law similar to the criminal

procedures law so that it can be applied to all public employees.

9 odalad) daliaal) (gafaty Ciligall £y (o Aol Al



D aaad) - (uabuad) alaal) $ B - da gikal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

Key words: Disciplinary accountability - public interest — Disciplinary crime — Financial
22 Lae Galasdly sb¥) Capal e Sladly Slally sl cea )l e @ (INtroduction) daeagall,

0o Jageaally Aol Lobaos 2 3 Yot Dymic o)licls BadY) a € 8 o 90 Calasall el ey (3 (50l
O egilals &y, hlsall Lla) Sloadl) ol 4 Llidly Aolad@yly duelasV) dunll b Lgdlal g
o anall Calasall B o a3 e IS 135 tiidag lialgd Calagall alind Alladll Llecal) yiay oawolill Sl
B8 Y Calagdl o) saclally , dsclial) Lsially allaa) e Jogall Calasall ey of Liad (55 pall (po 4tld ,nalgin)
Capetll e V1 llad) 3 Auhll o2 culudl 38 U ey Lol Uas a)lSs)) aes V) Lo Aol digie adle
Aol Sl a0 Gl Q) b Wl Al Al caiat B Cllad) WAl daall
Alial dasally Aol dasal) G cplally 4l el macagig

Aalil) Ayl Culsas SIS ¢ (Research problem ) giilud o duall dl<ia. 2
P o Aall Al i G Bpalal) B35l 028 jasa alell Calagall

¢ ailialgs alad) Calagall D] o danalil) A gpal aclgd ale s Jg¥) ol Jigadl 1.2

clallaaly il wilha 8" Gai V) dugie Yy dapa V" sel uld gae et QA el Jged) 2.2
3Ll

Aalad) Aidagll 8 atlalsy ADIA] vie Calasall Adghee yoat (380 sl dag o GIAN el Jlpud) 3.2
¢ Lles Wyl

¢ dapalil) Adalud) (ool Calagall el of Aslal Jaliall liall aSall daas cllia da : gl Sl Jlged) 4.2
iy Aalall daliadll Gaas da cuolll Gallaal slasal) dauddsll Lopaill dlaldl @ ualddl el Jped) 5.2
¢ dalall daadgll culalial

el Calhgall il Laliil) o aeall M) &)l g : ( Research Obijectives ): dafpal) Galad. 3
Lo yiall lawal punls digie ol Abilie (e ding 335 ehal IS b Caligall dilaks Aslae s dalad) daliadll (gaaats

Liag Wyl

10 odalad) daliaal) (gafaty Ciligall £y (o Aol Al



D aaad) - (uabuad) alaal) $ B - da gikal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

BV el (o G815 52 Ol b pscasall Luaal Ll 1 ( Research Importance ) du)l) daal. 4
 Aalel) daliad)l Clacaiie (38a5 G Al alall Calisall dulas b
sl ) il e duball i ciacel ¢ ( Methodology ) duball b adall meiad . §
Sl Ay dapalil) dayall 8, eliailly 43il) o)) eoun (b Anislal Gageail) Jilas e
Dot lllae B e duhal) Jaidl ¢ dl) dad L 7
Aol dasad) 1 J s callaal)
Allal) Aallaal) Ciiaat 1 (ALY Callaal
- &liad) daadly Analil) dagjadl G onbiilly ALEE AU graagiy daalil] aflad) s @ GG Cllaal)
s cllaal)
Aol dag 2
Ge iy 0l A pai e 2l daitall dgall gk Ao ahl) A1 Bl e Ay Lapalil) daad) s
- Aalall daliaall gty alad) Uil o ddsilaall Congs Al ClAAL Siye g3 Ja
p daalil) Lasal) asgda (e 4dilly oliailly apiil) Ciliga — J5¥) g A
G aaeall oY), Lanalil) Laal) asgie don eb¥) B85S aag , Laannlill Zaall oo aagis il Uy sac dllia
iyt il Jany cagas JSE plad) Calagall ol Aol danall asghal (3835 prcaly Chupai aag Y 4 Jsn
cpladl mllall e Unlea e g pial) Tasal Zallaall
Lo sale godall off QI Aol dasyal) asgial d3na Cinya ool izl syl e o) ¢ gyl — Yol
La (yas ,Aaanalill Alladl) Cingion Loy <80 Slialll 03¢y BIAY) s plall Ciligall Luaaligl) cilialsll S a5k
Sl paiie Lol A o (sl AT BA G0 ) dadll e @l Y clallaiad) G N
anally ol Al ¢(glay) udl (ualill Uadll ¢ alill (ol ) Cilallacadl) 038 ey dalal) dislasl

- ool gyl U8 e ) salaie) &5 G (30 = 29 : 1966 305 ( Aawolil

11 odalad) daliaal) (gafaty Ciligall £y (o Aol Al



D aaad) - (uabuad) alaal) $ B - da gikal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

sl gall lials 3550 38 1976 diud 55 8 bl dviaal) daadl) (15il8 3 Lol danyall g pdiall Ciyay L S
Ol iy ¢ sl 88 79 sl 8 ple oSa Sl )y « T8 (TT (TO (75 sl b agile 5yshanall Jlac)y
b Lol il Calll pmiie e mdn gl Opldl 13 b lede Gaseail Clalgll Gillsy Calage JS
Gun ead] Hlaall 2010 il 12 a8y S daell 058 3 gkl @b cllug onad lgle (aseaiall Slisinl
Miles Lsa 55 salall b 58 28 12 (11 ool agele 5yshanall Jlaells cpuilasall clialsd Gape of a0 o2
5l lalgll aal Callay Calage IS ol oy, bl diaad) 2aadd) (il8 (e 29 salall 4] L) (531 oSA) el
Gligiall (3l il gl i e a5 sl 1 G lgle Gageaid) @ljgladl aaf Sy
S Ggilall Jaa & le Lapaidl

e Ll Gl sany o ) ()1 sl o) ¢ Aalil) dasadl aggha (e sliadll CiBga — Lald
ol daall e 38 ¢ (gla Calitind daSaas (IaY) sliaill 5 oSa B ela Lo @lld o ¢ jiiany judia g
3 anY BN A8 e e sk of cme el 8 ol e ey i adla Ll o sl
Pa) die b IS o Ll depall b cocl 8 Ll Ll LSl of LS caligall o B s
Orba ) " caliall ol eBall agiall 381 Cuagion didagl eldl (& Calsl) imiie o lag 3 duiilasl) JsuaYL
;22 7 ) (1971 Les€l) Lal) A€ol dlaas, 1970 - 6 — 14 5jy — G/ 23/16 &) )l
(50

Jed (3 LS jean) i o Lol aihall sasy ol gyl oY @lldg " sdpll Llad) AeSadll JaT oSa i ols
& Aaly dna ol Al @l Ly cpais V) dugie Yy dana Y sl 5,8 piads s ddlial) Whall &
Gl ) @Y DDA Al 0S) Al Llaca daudy Allad ddliad L) Lebls o oy duall sdag clajis
e o Ll LSl g5y 8 A (ooladd) duopgiall degenall « 1973 [ 11 [ 29 &yl < 2/19 &8y (o))
(88 =70 : il gage, spac a2 351 (1974 —1964 ) clsin

el e d deny LSS 40 ne Sl ghye 1 Al dasad) aggha (e 4BR) CaBga — LG
donilly Lplatiag Aidagll Claly (I DAY 18 Cipeaty Gy gl o il daadl cilinlsy DA

Aol Clgal) dileboe 155 ae Ball Aigall calial duwill diga) cilialy Gyt WS calal) Calisal

12 odalad) daliaal) (gafaty Ciligall £y (o Aol Al



D aaad) - (uabuad) alaal) $ B - da gikal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

Calagall PUA) 1 lgih (hal) dlae a2 5l Lgyass (1988 / 1987 ale Sl ), digall CiliY L il
O ebaer oyselas llyg asiilay Cilumiie (o dngyd sl dde Lol Jlee¥) e Sae 4l duidasl) asbialy:
(230 : 1992 hall ), el S5 Winacss (ulasall ailis

o Leaals ol Ul chaas J5f o ccigped e ¢ Aol alall Augilal) daglal) - G g4l
¢ elgd Pl Qally Alabdl o3 danh Jss DA B (s oasag cunlill Gl e 2 (g3l Aalull il
Calagal) (Al A dasla o Joll ey Aaaalil) Al pjlen ol Baie At il Lual cjglad
se Y S O sl 13a b cld ) bl Gl A oh g cipe ) dabally Aally alal)
Gl @l Gl g Cagus ,adalid) 038 et (saay ool GQlaall el Sl Gall) @y ) clalasy)
S UK ey llad) 138 b

b3 (55 s Bgyeall elaa¥) el 58 ) duslall bl asehe gay ¢ Apabladl) cliBil) — Yo
Los asaliy ] US55 ) cilialslls Cilagal) iy sl Calagalls 831 Jasys dhe bl dlalie Gulid] (o cillal)
solal 1aa 8 sl Ll sl L Led gy cibialsl) oda Aillae e elia (e I0Y) 4ndss

Sail o V) el Ggilall el 8 Lusilas A8de Algally slall Ciligall oy A0S 1 Hal) skl Ayl -1
ool die 4 JB e s lend Bylal s 4l BB Gy Sl Sl 138 CanSs A Igalia) kil oda

oo plal) Calgll Gl 3 Lgihales aaies Algall (o) (g0 Anplaill eda il ) ¢ aladl O gildl) Mo Ayl -2
G Aula sl alalilly Cidagall (a1 L 13l aladl (3h5all o Cpuen () gy (5315 Ly adanyy (Y alall (gl e
cAilelice gall

b o Ol plall Gl de Apla e asall Cum e AT Y Anlaill o3s o ¢ alad) (3al) duylii -3
18 e Las Algall Loy a3 Aol ALludls (GLY) 5 (Slils) Lo ¥ 5 SLY) 4l lalis 4,k ddal)

(149 : 1983 ¢ Jauall) ,Calisall e CGlaYls 60 Ga dlsall oy (5301 skal)

13 odalad) daliaal) (gafaty Ciligall £y (o Aol Al



D aaad) - (uabuad) alaal) $ B - da gikal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

) ) e By band) sl il Sylien Apailanl) lyhaill i o ¢ Asadalil) el il — Lol
A Akl coehi delal e @l Sl clessll ol dalall 38hall e Gual ddalial) selsall Jlee gl
- Wl Clodl) lgaSan el S5e (B Alsally aile (4 Calasall G

O Aalas 3y ) UYL deleall adasy o dlalu dsag 3 Anlal) Gadlbns tdewdall Al —1
F LNy sl LaSY AL dgies daddy Aalu) o2 pias of o 3SH o3a (3aaadl Cpiblgall ¢ gana
ool e Lgaiase e 53y Al (53 i) a i Lkl ol g ¢ dpali)l) ddabeal) dpl3 -2
Olesaly dga (e daladl BEhall Jaw s Glesal Lebilug aa) (6 Ol 2 Y il o Jlael Ll Al
) bl Tasal Taby i ugdpally Gatill (o ABARNE dplaill a2gd iy AT dga (1a Lgaalsis Lajalsl duleld
Aelaall mlla dal (e llall Aaladl gune S gouad (pauas

) Sl g eV Asall Gl Gl e ol Gliad) 3a il oda i ¢ Adgall Adalu 435 -3
Aaladl ladaw ) Al Cleba) 08 e @l ain Lo pe Agal) 8ok Taadd Ljg yn AL il o bl
. (497 : 1964 aaly) A8l o cpadall Sae il )5S Yy Al Slsha) Al Clingl) Gyl e Aalall
=1 s OIS e L 2 Y Aans IS Al dasall o) ¢ Analil) dagjad) LS - G & 5

Bapa IS8 4l L iy ol b Chas) L) Sme) 2y ) gl 5ae ) s 0 Al N — Y
ans ol il o sledst 3 2/19 &) 29/11/1973 Gilsal) leaSa 8 dnull) Llall deSadll cpral i Gl
V) digie Yo davas V) Tand 5,830 pads G ¢ LAl il 8 Jad LS ¢ geanll due Sl Gl 230580
Llaa daudlgy Allad diliad 405 Lol of g Lall o3ag clayuai 8 daaddy dupn cunlil) dalad el Wil ( paly
B8 o ol V) s Y grdall e Baluall Ayl dalud) oda Gl s Geg ,ISY) LA (B ) 0S) Lpaad
Aas ) g ydall 20l Z)ls apaill Goa W A8 Ly ¢ ooyl e ppaill acay Bac ) 028 d5a paed Ayl

(14 5, 28, 105 1974 il UWall ASad)

14 odalad) daliaal) (gafaty Ciligall £y (o Aol Al



D aaad) - (uabuad) alaal) $ B - da gikal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

Aadagl) ilialey YA IS s G S Jedll Sy (3 Cilagall LV Y sa  Soimal) SN — Ll
Sl o oo aily ¢ ulag conlsl ddllae dia iiny L Cilagall Sy of Apanalil) Alsliall S Y 3 elgilicaiiag
- gsirall (Sl o AV 5] sa peaiell 1aag aie g lieY) o Jedll QlSH)) ) dshy okl peaie

el 8 2009 _ 5 4 my plall i b gl Al cldlial ol pudaal) QX a0y Lo g
ol Adle Adllae Bypa (8 Al dan lulal o OIS Ledes e Jad JlaeY SO Y b 2006 — 1 ) Ll
o zad o Al Claly YIS s L o bshie 9SOy Al Rall) e Jadl) 138 gl of ()
S lela Aol Laalls @) Calagall 52)) e baba dadll 138 (6 o G L Dlab a3k Laily ¢lgilocatin
OB agidl Calisall 2l AEY) saY) Gl aag ol 13 Aidadll o AY) 5SE o agi Adlall dupdl ola el
- lgie Ll atleladd Jae @llin 05 Y & e (sinal L3S el din 8 s Y danalil) dasyal)

Jadll 1) L) Calagall 5a)) cagad) 13 aadll §f deal) Bypea ,iiysea Al Aeall gyl (S da,
Aol Laall (goinad) (I A dajidy Yy AY) Cilisall 83)) cpeail 1) Jlaal) o Uadl) 8ypem canaiig
sl calasall Lalis 3 AV sahY) Codls e, el AdY) 5aY) @hat dee & o pald 2l il daresl)
b€ Caligall (e ol e <5 B elsw gie ailelun i Lol daall golall S OsSall 4aSla
Ly 35 1, 2020 ¢ oagall) ol duaty pol Ciligall 2 a2eS oo llise U5 o Llail) Jlee ) Agliay
(e

Calagall 4 G ol o eyl Jadl) b il deall ol oS B 1 galall oS - GG
b ol Llad = il 138 ST Blg clgiliamiia e zg Al ol didagl sy DAY e Lshia 015
adin & eadl o goyall Lo dhle g Sall AL Aaje B Sl AU ey daall dpaatl JleeY) L
S Y G daall 8 pdll G Y o) Ol oY lgde Qlie Y ad o) Jladl 8 sac Wl
Jedll 05 of cpniy Wil cdanall QIS Jalie e Alaya Ll e g dalaial dalal) JleeY) i b eil) Al s
O i ¥ adld el g ¢adilly GBI Y Clly iall Jas o dakald Bygems Cilagall (g dogly it B 4l

o e gy ol gl alal) Jadl) gfs e asi danalil) dapalls e )y Cagan gall Jadll gy o iy

15 odalad) daliaal) (gafaty Ciligall £y (o Aol Al



D aaad) - (uabuad) alaal) $ B - da gikal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

Dbl el Al W lglumiie o oAl ) dbdasl Clale DN AIS (apde [l of 3 o e
((Lar Ley 32 1, 2020 ¢ oagad) pladl mllially
‘:;tfd\ allaal)
dtlal) ddllial) Chuial

AL LA Al dag i sl L) Bhaall mlaally ALl AL Capatl) ) alladll 138 8 (3L
day i Gilisall e (myin ) e Al Al of Jat Adladl AAA ciapal - JaY) gl
O 4apnid Al Whe o ai i Aaldl) diga ol dadd b Cilagall ea Y el ,Aalad) didagll cilialsy
lgie szl
daiy lly e aleialy AL A Taane T s o Lad 3 il o) 2 gl A — Yl
(A8 e Laa i palge (8 g ¢ el Y dbally Glall due o Al @lillad) o jga e

SAA) (mad Tgen Algall Il oUail (56 (e (26) alal) e ¢ Adgall Alal) allail) G438 - 1
S el e cpilhgal daSlaa ddla) clillaal bl Gaadll paig el o) e cual s LW
G el sl lgde aseaidl Al iy coliaiie paball milslly el 13 HSaT s (i
L) Sl e Gl 55 1964 (2) did 19 48 duaal) dardl) Gl dacladl olsn ol 23/11/1966
asaid) Gl = O sliaiiar bl sy dlgall L) alail) G5lE AlSa] s A e -
aalse b3y o) oS A Dl ) e @lly ez LAl dexdll Ol o) daulaall Gl Ol Ledle
. A
(12) 53kl 32010 / 12 48y Jaall clide (508 o)lif : (Juaad) o) dubaal) dasdl) g6 -2
ALl AR asgde (o za of S Lelana (3 o5 Ly bl Calasall Ao Sl ) Jlae) aaY 1alaes 4t
Pzad = 2+ dadagl @l pLal ol Uagll Jsd —1 1uill 138 ey dalya @lld ) i o 050 oS
alae algas Al Ll Ula) ol Laliad aall dag sl Vi ol chlie oyd =3 . Lald dadie o Jpeanll ki)l
ta e g @lie jlafiul =5 L dlee alea deati il 8 daliae st Ll JleeY) Aglye =4

cabee Byila Blai 8 LeDlai

16 odalad) daliaal) (gafaty Ciligall £y (o Aol Al



D aaad) - (uabuad) alaal) $ B - da gikal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

ol 2013/ 19/ 485 osilal) (e (46) salall ot ( Aalaal) Glgad) dadlall LB Slga i - 3
alally AlaY) dallae L1 Ol 12 Ala] Guds 8 Dl Gl e e 4l Dulad) Glas adas sale)
sl e byt of Clpdall §f clalall Al Py o elds Gleas o Gl e jaay Ly LW
S G ans O Aalad) JIsa¥) e illae Cipem e ity pealt ol Jlea] ol als Capea S0 . Al alailly
Ghladinl Je Dl axe s Glafice e dallay Lay Luslaad) lgad 8lalga ade 20 Agall Ll Goaall (0 3 g lua
SR ClelaY) M3 e s ulidl gl 8 lgle o)l 8 el alladle S dualadl olen
sial) At e s o) laolae] el o Al 2l Adlae L oleall Gl Wiedn S cldlaa)
aGlasde ey 4ld (g ginalie U8 Al Gloaall £l5] daialdll agiall alul o Olsaall ) G gr gl 2y
. alalaid) 5yale (e doaladl (g dle) ald e s e ol Capeat S s Ll

M) Caya AylaY) 50 Aia +Laals 2013 /2 / 2 48y sl ey 2 ApldY) B0 A 0638 —4
o el Glgas o cladad e rar Lo o Gl alailly QS ddllae LB b L 8 lysea s ddl)
rah g Jleal ol p s Gt S 7 LAl alailly sl (e Loy of bial ol cilailal KT DAY
alal) clgal) o) Alpall L) Bgiall (s 3 glaa ol ¢ 4ng O Aalall JIga¥) (o illin Cipea dde i
4 aililge Ol 130 0 il Claties g o CBEY) 5 agaell (e Bygean Slgal) Blalse axe L2 lgall 48
alliade 5 Sleall chluiial e )l ade L5 dalgal 38V La)Y Clatis (e dally Lo Slgal) Sllge a2e .o
Gllaadle lgtadas ) Gl 3 2D @lehaY) SA3) aae L Lalid) cdgll 8 lgle o)) 8 sl
GUl aaly agaell Ajas o aslaliainY aiyilne o lead) d8le) aild e 0sS$ Clige g Capean IS 70 Sleal
- Ll asllaadle oluly b8 (e ginabie U dhal) Slead) L) daalad) asiall sl (5 - dssdll LB e Lo
& @IV bl 31983 /3 /23 aosly alall lgaa ) Lall Al copaal 1 sLall) A — Lalh
Calagal) ddiiay ) il Amads (e (bl o asky RS sa Aol ol Al Aalaal osS o Welsa 327 [ 1
il of pall 138 (e sl 1975 4l 79 3y dualaall Glsas 056 e (31) 52ld) 3 il ol s
Cauyad aaag oSl il e (31) Balad) b Gk b dalad) Adlall Gl Gianad sy ) dSLY L o)

Sl s iyt S AL AR (e e Cans oSl Jadll dadi e o sk Al Gl Hle

17 odalad) daliaal) (gafaty Ciligall £y (o Aol Al



D aaad) - (uabuad) alaal) $ B - da gikal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

dea gl o Laladl gl o lassgall o Alpall LI Goiall e Ga placa o Aalad) lse¥) (e glae Ciyea
S Jlea] daim IS o baee cagial) ol QIS 1Y Lee Ll ai ellly daladl ols )1 pads A
Y iy Al il 3 Ll DAL Jedl) a5 Y Wl cpilsal) ol 1Y) Lee Liad il (i ¢ g
Ll (el & 1980/1/23 fob salall ol A (glaiy bl clilaall Jo¥1 ol Gulaal )0 LS
axall sty Algall W) alatl) (5l (so8 e AL A o 14 ela AL ADA Loy (147/77 ) &,
O @i A Auladly bl JadY) el o cplgEl) oda oaies Saliall il dauladll Olgy Ol Al
9 &) e, 1985 =1 = 19 iy soball (55l ) g pisall Lgansy 3 ALl bt it o Loy 3 Cidagall
( osdie e, 8521 -

ASals achsilly Al Da) JS Ll Al Ailaa) iy agadl Abls sl S ¢ AN A - TG
XSy caibabaia) Bale e Al LB Sles dale] Al (e 06 Ciige o Cipeat gly ¢ Ligils 5 5ad) A
glum ol Ga dng i Aalall JlsaY) (e flie Cipem adde (i = gaee e o) OIS Tisee = A Capean S
&R LB Slead dealal) cleall o by o Aalad) lussszall o) cilingd) S dlgall Bl Gganl) e 3a
(67 = 2020¢ agall) L5l

Doty Aol ol e Al A s sulae EO6 llia : Aullal) ARl pulaa - Aal &Rl
i 2o Al ol Zpole) Zappal) s Cm ol ol L e iy ¢ (Eislasal) Slaall = Yl
Laall Chag uns , ciSall anlil) i) dasla ol 4l Alaall goamge (M i) Gl o ladll 13g)
aa AL DY gl 550 dlle sacly DAY Gle il Uadll cuail 13 &l ddlla Ll dpulal
o Cilasd) S (5 ol @l ALl A gl saclall ells el 13 Al s ¢ laally clilually Alyadl)
Y ) Us i) 0585 & (e Al dapall LY el e asldy Jy dlld glé ¢ epd Hie i Jeal)
1/2/1971 gl 3 7)7 &) dawslill (goeall 8 Al clallaall owdll) Gudaal o) 8 Lo @l cliadas (ha - 4dle
Balall (il las 2l) allie Lgiaslas o ccilabailly eilgllly (lgil) Bjglae b Abicially agiall sxiceall dagil ol
Lsld &5 (e cagiall Lgeial) Ll clallaalls Jasisi ¥ gl LS, 1964 duud 19 48, L) dexdll (58 (5a (45)

el 8 1/3/1974 sy aadll a0y 8 Lo S L adlall clallaall ol Gulaall paleaial oo 2 A

18 odalad) daliaal) (gafaty Ciligall £y (o Aol Al



D aaad) - (uabuad) alaal) $ B - da gikal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

Al alaia¥) selsty 2l ade B jeant agiall ) Asseidl A o) Gua e 4l 3 2/6 a3y Lol
oads Basladll Gl G5l G (30) Bl Lgiaas ) AL Sl b (ot Y N g oSl misy
o3 o agiall caliy ity Vsl oli G ey eg 6l e Bl ol Al A LIl el Guy iy
L) Slea e Aaladl , 77 - 147 ) daall) (el 8 1980 —1-23 by alal)l )l il
(sode e, LY

¢ ) Tt adle Lol Al Boall Chmy b (gpindl ol SN Sl siny 3 AN jlaal) - Ll
Onall saill o @llyg Al A1 g 3 aibialiaia) 8ydle e Olesal dle) als (e (16 Clige ol oy
& 23/6/1975 by ddla) clillaal ‘_é__ejtm Odlaall 08 Lo bl 138 ikt ey ,dleal alaiall il
Ma5) pae Jand Al ladl Lwlad) Glss G5l e (30/8) saladl Lai asede 0b G 1/7 ) Al (g
s O 5p (Lo Bilae auitinds ddle ddllae J<i Glsall cllaadle giaas ) lillaal ola 8 celay)
Sl of dgaldl sde ed g5 gy ol LSl dlle cilillae ) L] dga 4w 13 A8, SleaS duuladl)
) A8y padaioss Lo 28 L)l e aadl o Llgegiy aie of ,colallaall sda AL ALESH @ilehal) 23S Has)
L)Y dgall ool 0sSs of lelal) sda A3 s Jenn Yy, Alsal) JlsaY Ligeag Ungas clld U< el 1) Zuagal)
O Ll Lo BIS sl B (058 o am (Sl Lgimpan o Ld 3] cagilal) Lalil G gl (5] Cllas ks dgas
Al Jlgal Ao adadlaall Jilug

oSy cAplay) Sl e Jea) (B a Dl 13gd Ty oSt AW sl o JSHL s sa Leag
aila gl (et caae 2 Auedl) Ll L) dealiad) sleal 5y aall Adlll LB s Wila ) il
SN Ly Alall o3 8 dle Ll Al auld Lo Chag W Jlial) o Lkl a3 13gly Al dunls
- aalaall s Leenlay 3 AL A g A el A Gy Jass ) A guinal) Aliall Tikis

o Al clS 1) Lag ASiyal) Aapolal) daypall s 2o 6 Slanal) 13a sty ¢ iagd) of Alad) e — WG
i Alle Al Cipea s e, ey o Al D) Bl daal e s A Al e d)l)

Aol (g B85 Aealal) cilgad) e Loyl ol ATl e Ga plua oG 4ng

19 odalad) daliaal) (gafaty Ciligall £y (o Aol Al



D aaad) - (uabuad) alaal) $ B - da gikal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

el 31976 [ 3 [ 1 ayly Ll cllaal ol Gdadl) 58 Lo bl 13g] dlead) clandaill e
oo b oF 8 4] dpadl) dals e SEI O agall G ke agial) Blia) o e 3 7/7 o8y danlal
On Al Adllie (S sial) adgy OISWY) e ast of i 5 sl el Jla ADU DS KA s
sla WS, jagall OIS g i) (ol Lol ol dle el dloall AP daeas I ol Uas (o) 4l Lgiliy anlelins
Culil o Cum e il 5 14/4 &) Gl el (81972 /7 /10 by Jaa Galadll il AT I8 8
Wpall das o zMall AdUadY) Claadl) b ojgen JAY o oo 8 (il Calagall ) agiall of LY o5
gLl O35 ey o lgia ddllsa Ao Jsaanll (535 Aaidall bl U (e el Taise 00 05 o 0190
a2l Al 2 ol 1967 [ 5/ 10 & bl ehsll Gudae 8 b lede (ageaial) ilelaY!
) e Ak diad e Gandl paje e dlgall 46 e el 3 Gablsal) 23 ds ) sl 5okl
Al 0S5 ade (85 6 LaY) 138 b il 3yl 8 agial) (S ol sl alae Aadlge o AL Lind e
Slad) el gl b dllae o (ol Lae opgen gole il 8 ST ¢ Ay 9 S Al
AL ) sda e 4l a8 (e iy 5Ll ]9/1964 48, dsaall daadl) GsilE (e (45) salal) S 4l
bl a5 8 aadle clallae Lol Cangll o Al dalin Gaes (o A Al ) of a3l
Aale o Olal) (i)l Ascaladll s et salels 19/2013 43, 0ilall (19) salall il e Jiah Lals L<a
AL ) (G day O Aalall JIsa) (e Ay b gl ddpay BB 4l (g e ol pday QA Calagall Al3))
CilShieall o cligiaall il ol slud ol JIpedld gl e AW o i e gt aday ol 68y i) aclgl
dealdl) Clgall (e e o dalad) Glezall o gl gaals of Asally ol ) ] e @y e
ol ) Gmgal) Gl laie Gageadll alaall Jhall sassg caeall ailad ol allad) Cas elsas (sl 48]

2 & 40 Wl Al Aae « 2005- 3 - 6 ;o 35— 48 — 131 &) @) oahall (3 Ul ASsdl)
o O, ld) 1976 43 55 o8y ol Al deasl sl o lal) 13 b Lad 2Dl LS (e Les 73
Bgem 8 G 4ng (o Ay yaall allaall il 13 Al ClEAL (e ciiall 138 e cmay of oS0 Lile Lk
G5 e (50) Bkl ol i (Ga iy Lo Jemnd 8 Calisdl) 05 (98] Aulag Ale Ul A 5f iy

ol 4linial 3515 Al Wie & 5 ciline 0 dde doas B 05K Lo Cilipall n e o ad) Ll

20 odalad) daliaal) (gafaty Ciligall £y (o Aol Al



D aaad) - (uabuad) alaal) $ B - da gikal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

LylaY) dgall dogas ol LAl cleha) & a3l ) dala (50 ,9AY) AL dliaiisy 4ye (o g UaBY)
Ligild 5y agaall o UaBY) o (9AY) Ldlal) ailintieses Cilisall Ciipe Ao bl binl a daidal)
Ol G DA dBy cadliaiu) slat dialag Al Uie & 5 cilipe (e e Juast B 05K slue L ally,
c ol 13 8 Bilae g 50 2010 / 12 485 waal) dasll cilile

al LY (35: 1972, ladi ¢ 111 : 1972, jsheac ) —: A&MAWY ald Jag pd — Gl £ 41
Gtad lel Uadll 13a ()60 oy, De alad) Jlall laalS, dadlly g Uad lin 05 o Al Adlaal oLl Jo iy
Unnal) gyl pands &3 G Bl il 3 ool Uadll oaiy clgadll Cabia) (Kl aalall daliadl)

s Lgy eI ety 4l )l Cagplall ) Bl (g9 Al gyl My Bamyla gyl ) Jedl) (S5 pa
Cilaga (g (galall iyl dile (56 Loy agiall Calagal) st iy Mallg il ) QIS 5f Glaslly cudlas
el 4Bl e (5 Cua Ly e Y] Jsn DA @lligh sl gyl ) Leealy Wl Apslall Cag Rl Gty
s Ale o Auole (% 8 UaaVl Dl clallaal) & Uadll dje A hail) Liad ety LS, Ly lsieY) pae
Aigall 23] didl) JpeaVl Ao Ll 05 of (50 el dtiga il vie Ligall Calia LeiSin of (e () ells
GV Gl @l e Gsliarg auand) Lgileha a5l ) dalad) lialslly @gludl dalall aclgilly (3l eUadl g8
Al JoeaVl 3l ) el el ay ,Asige of 48 elladl) (0S5 885, S Ala 3 985 s Bilee (5o
) Sl Ailiadl) MSY) iy, asal) il b Mie s S digal) ydiliay Aalall Lualal) aclgilly
s Btle o) A8 CulS elge digal) SUadY) e Guidll Alelua g ale olad) dgag N Luly amay Luih S
oo 4L 1974 /04/06 Fls 3227/19 &8 Slall galall 8 Gl Llall daSaal 4 cacad Lo @lld (0 Byem o
23 gLl 3 da 8 1306 (5 jhall dsalal) Jpuad Tillan dngms Lo 0050 ol dag e cndall dae dald of il

IS ey agy Vg ales ol 5 a3 paeg oppeal ol Aty dadl dead e Bl gl e cita LA Jsua)
B 4 (gelaall oSa dle Jse (53 el Cudall i IS i casen e o Las igall Wt (36 0
et 138 dalus (530 By D e lall cuila 3 Ladll 138 sy ala

gies A IS Saas Cus degiy (a b Aunalil) Adgiad) Jlae 3 il of 8 sl Aalel) el o LS

Aagoll gl Gl (@ant ol o )y @i el Aalall Aalagl Clialy (e ale DAY () sl Lasl

21 odalad) daliaal) (gafaty Ciligall £y (o Aol Al



D aaad) - (uabuad) alaal) $ B - da gikal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

[ 6] 8 b ddlall lallaall bl Galaall o) 8 Lo lld Cliulas (hag s lad [ pum g ol sly adle g Cilagall
Agall By YU agiall (e Baleall cldllaally eUad) o) axe b G 2/2 &) Gl (el 8 1970
i) o3 ) e Al gioall (e aphad Y STy cAughall 5aE die eV ey M5
Gl Qlaall

Glial Aaally g5 lEay Al athal) pucdks
Aol Zaal) o 4l Al g & Lginsd Cuvs daanalil wihall aands A Clladll 138 8 Gy
—: 38l
Gl al) s 50 &) GATg Aadle Lol sl ) Lalil) ashad) ands — J5¥) g0
P Wlesase Cua (g
s Aatlal) dalal) :\ayai\ - 9
Gk Ll Ol 3 lgde (ageaiall Al Gulladll gl palaia¥) soayy = alaaidV) dum e = 1
Gk (alaiaV) skesy Lllad) Lol 20alls Al ol Al @l 13 Loy £S5l Lppalil) danyal) Caasal
Bansll Canlill Galaa ) Shesy Laplasy paleaiaV) old £)aY) dalill 2ihall W cialad) colillaall uslll (uladl)
1Y) Gaeny @llg A sl el ) il Caligall Lgasy ) 4!
Cun ol of Al Ayl Lajal) cul€ 1)) Ll leg duolil) (goeal) ashe sae CiBiss — sad) G e . 2
o el et ) dalad) AR 3 gl lgle (i A Al Al el & (gell daghus Bae Jalaied
ale 320U Gl SO 2 GAY) Al Aball sl Gl (geeall Lo Baa o cpa
Calagal) aii dalad) AL 3a g laa lgade iy AWl duwdlil) SDal) B Sean = Al Cus e - 3
Ll daxdl) elgms) U8 a8 ton 38 0 ol ol 8l ae Gl e e (8 dens gl (31 AR
AU Al lal) 13 8 jaall lad) JuaSU WA @y clgd sanaal) 5add) cimar ey ks ol danalill (g )
o Lol Calagal) am g0 s dendd) elgnil o (e Gl 23al)
Cabagall b il Laysll o AN y5s calla e ol ALl Al dhall 53 (g — sl Cum (gL 4

aal 2had) o3a gaiad Jeig Ll (3 Ay BB Al Al ilialaia¥) oaiiar ) Daslad) (o ady

22 odalad) daliaal) (gafaty Ciligall £y (o Aol Al



D aaad) - (uabuad) alaal) $ B - da gikal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

il b Y Lo gy el Al e sl Rgll Gty J8 e GaaTll B Copuaill sy osSaall (pifugl) sliac]
- &) Aylay) Al L)l

1alide (galy diay Lol atly - Lals

Wls ¢ llamiie Ao zg all ol dalall dikasll cilialy (e nlsy PIAY) ge pada® of L) daanlill oUasY) )
e o 8))) Ll dans el (6 g aaly iy 8 Sl Plaly aiday DA e oull) Uadll (golaiy
DY) chlaeY) B w138 dasal ey ,ddlia dayas ddabids

a5 (e Glsies EDE cliatily dale Bac S Aiall Aol L3l & Ganalill (geeall lates — saal) Gas e . 1
V) bdus Y Adls e ddlabd) dwdlil) Lhallh sl Ll geall of e B cdall) daal) g4,
8 dayall 030 CanS ey (RS 8 gy Alabidal) Aalal) Lasjall L3la) (oo al) Jasiud 8 5aall saall eLiniily
(Dgin E ey Laboi b miall sl (e CilS 13y (lgin e odan Jaied LgiE SLliall aiha e il
Vo4l el (g Banly din e Jadus Lilh lillaal) aiha el duall) dihal) 8 Al (geeall dallag
Gay (Slgie D & Ll (geall Jagia sadd SV aal o Slael Laalll geall Lo il Jae
2009 / 5/ 4zl polall o 8 (gl Ll clallaall ool Qo) sa)sf Lo Glid) Epaal) il
Bl saall oiaar ) (goeal) dasius s of oLy g sl e 4l 2008 [ 41 ) dull) (e al) b
Masl (g0 Jad Caligall daalad dilaca Llall 03¢y s¢d anen (933 Aligh 5as Unbise ilial) Cans Qg VT 4y 2iad
@ b e Al Cii duls Guh oo aslea e dal ) snagl Ay 4] dgagal) degill L) ddalud)
Pa Lella dulil) clelal) My cldladl e Cadsll doyw o oAl dga e dalul) @l Giag clin cdg
o lgle Qlaall o BR) 38a3 aae (e Db L Lgalal elind)y A allas g luca sjslat e iy 8 e dal
el g SaY) sl Ay alS @llyg caladly Galdll g o)l gaiail Abwsl) atlivns Lo sy Glo 2V Al
Jogius lage dee by @A) Y] @paall daalilly ddad gl eyl poes AliSS S Cuidigall lilaiay caunlill
(47 : 1986 ¢ Jlail ). o el (e by 085 o Lol Adaliall alall aUsill (e Baal) suimas danalill (goe
danalls ddaiddl dalad) danall goiase b abal)l il Jliall 4Kl (6 — 4y aiall jaY) 858 Cum e — 2

23 odalad) daliaal) (gafaty Ciligall £y (o Aol Al



D aaad) - (uabuad) alaal) $ B - da gikal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

ol W ash 1972 /10 /5 st 3 4/ 20 ) Ll (gedl) 3 Akl el sl Galadll ) %
Ofiegil o IS (8 JY) Bl Ll sanly Auolilly A8Uall Csell DS 8 agid) ) saiesd) Aold) 2350
@A) a8 ae e 4] Ofigasall Giiegll o (SBI BN OISy Gfisen)l) (RSN (8 Cauatll a5 4] Gdigasal
ool Gl W il Aablall ataa 4 g oS p llial) $aSan e aliall oSa S5 Laseg Tagag J5Y)
4 Al gpcage Taacs)ll BN Caat e Ad) il Lo agidl e 4 8 Slal) WSS 138 IS calEsl) ol
I AT wlly L ud 4l Wllla ZlaY) RGN Sles Abjea 4] Givieaal (el a atebn oSl L3l cpani
ASAY) o3a gulal Jae Y 4l @li Yy 2B (geall b laladiie o agiall A1) meay Dlle ol duly) il
Al ol el Al Al Al el Aually

Lopoldl) daall (e dpaalil) Ligaell adgn il Al Pl oIS Wy — legie S Plii) G e — 3
Cand) gl QB8 38 als Lo Ly Adadyall Aaledl Laall (e Alial) (goeall 3 Copentl) A im0 Alabiadl)
Tepn afliall (el 8 Capeatll Ul DUl (o 05 B (Sl dinea o QL ity clal) 13gd ) sl
ol il 4S5 5ie o8y dawalil) danall ad) gm0 Lo Gug dalall dapall 4l Jo5i Lo o ol gl Cagaal
(L3 Ly 43 1 2020 ¢ cagall ) dainal) ol

1Y e Ll 8 Y] sl il Auilial) daal) co Awnalill dayall SO - AL g A
coras oSal) OIS G B e @l o o e IS Alial) daally Gl dapall e IS Pliad T
callay Calige IS 1-" 4 e caatd ¢ 1976 4l 55 &) ) dsad) dexdll g8 (e 79/5 salll b (il
S Al el Aals) o Ll Gyl oamie e gpde o sl 18 e pasaaiall @il
G5l (e 155 5oLl 8 deluall b sy CDIEAN pe ieall adly Galll G S35 "ol die saca Aglial
Crai Cua 43a]) 2 1976 2aud 55 &3 dad) eadll gl Jae da @2 2010 Ll 12 48) Jeal) wilddle
12 b e Gagaidl chshaall ol (Siy o clalgll aal Callay Calige IS0 b L e 8y6Saall saldl)
DAY are ga iy (Ol 12 i lgle ageaiall clgial) (il il Calgll oumiie o zyan o) 05l
il Al wihall oSy (63 o) ) AU, "L ) e saia Ailiall o dsaall (goe ) Al aay

Cligaall GilE of s A eeclgbuaiie Glo gz Al ) didagl) cilialll gndllae vie (uilagall 35 8 Badaa 4

24 odalad) daliaal) (gafaty Ciligall £y (o Aol Al



D aaad) - (uabuad) alaal) $ B - da gikal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

Calitial deSaa (oY) eliadll 351y Sl saall 138 g aaindll Lo zia padd IS bl Shall oSag
oSl Ll o a1 dgn 40 candy Lo Gageads X5 of 25 Kol o 5/4/1994 ol L oSs Gl
Aalill e Jedl) slind #yks of Jaydy oS cmpma @l e 3 cdgalil) Alebad) aiay ¥ selyly olall sl
iy (ewolll) sl AU 138 w30 o) Ciang cablasly cadadgin conel ¢ oualill AU ) sxias ofy Aliad)
OB e YL adld Jully canaliy o3l elall lapadi (8 (oY) udll GsSall dadll LedaSs (b 4] L)
Canlill Gudae OIS Ly ccligiall G5l 8 )lsl) Sliall Chagl Gud daxind 4 i ol Galaa ) Y
zoAl) sl didasl) Clialsy DAY ) @)oY il sl dadl) 33 o ligiall (9l & daiall i) el
O il eyl adl Judl) 13g) S8 5 cligiall (sl b )lslly Sliall Coagll Ges el Laily (lgibuita e
Sl ola) dne cpnty 53 ) sl syl 8 Lad e b A Luee 4 il el IS Gl Jed

(1332 : 1998, (Phuy) 40d (gakadll
O b cdalall Akl Al 8 salsl) Cualil ASSY pcads Bl Slal) b oam ) Slebay) of WS
alially Al alludl (e < cdilial) ClelaY) Ol MSAY piads diliall dlall b ai Al clelaY!
cellall & Loghall 20 s Al M gy Aalad) Adghel aanl L) saad) Jladll i Lgilela) 2am of
o) 1dst Cus 28/12/1993 & Lyl Gl Aaaar (glaY) eliadll 550N aSa 3y5 Ay Jlially bl
s lsSi g lginnh b Calias (il daall) e Jlally @Y Gdlaall (gl D) g JeaY)
Ll Lt s of @I ey Vs elgllaes Lgallas Lgia U5 clgilasiay Lgis Leia JSB cAslind) dansall oo WIS
B9 pa a5 (Al danall dawilly AaSlaally ¢gainil) b pudl e ci Y ol Plaay) dly e o
s oa Lo I pen (8 Baie Cand Lndlil) ALl clgilelaly oy gt JS Jid i «93Y) (B )
QS L)) dialae e AuylaY) dgall e Y Adliall dapall 3 el Belu oSal) old 13gly cAilial) AeSadl
O WS diaaddl) dipn of atbn B 2l cual Al Aliall ligial) e byl 8 cal ) ciligial) o)
@ o Aidasl) e JuaillS Diidagll ailin 8 Cilagall ialagll 35all Galasal) 58 — annlil) sl g (e Cangll
oo cang) o con A cablaly sl dalall Gihall s placal Cilagall 35 563 = Cipall (o peadl) shaS dlla

Osindal) 8 Agll) Llell eSad) Sl My Loygyd (e duligy adina) Bleny ayaall gy Ailiall Digall xds

25 odalad) daliaal) (gafaty Ciligall £y (o Aol Al



D aaad) - (uabuad) alaal) $ B - da gikal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

O 4 Ogadadl) SSAN Gl e ) 0l 6/5/1982/ solall leaSa 8 (525 &aud 41 19 &) sy
e il e IS 13l AaSaall iy (BISY) oSa jsta g i) elgd) cp Al Y A L) o) )
Gl Jladl aals e laals jam Laly il 2Slae (g0 5 38 saia Ggaladll ot sie elgd] of GV
oSl gy ola A B0 §giagal) daSaa aped Ol asiilag Jlacl o dae elal (8 JlaaYl Lilia 4ol 4algd)
) Il daia dhal) L Laily cdlaY) ddgpanally diliad) ddgsunal) o Japl) of Bl Jud (e ud Slind)
! Al 4Kl ol ehall o Jalas o AeSaall of K5 @l gl LeanSs Adlug ()Y LA lle
Sl S ISy A soplla el maig (allae ad Eiliall Zesall e Dol Lanal) Pl oK,
Ll Calisall Aleline Joat ¥ Allal) oda db ] Cuns ) @3Bl dnia pre ) 13l Cilisall Belyy a8
Clebal o Lan 4l 0 Y 4t AlY) LUS aael agid) sebn Sliad) Sall jaea 13 Ao Al 8 L
13 @llg (Aalinll dualill cpe HAKY ALY Ll daills ilgn o A LD Al e Lol adlelis Ssats ccanlill
oedaall 3a) a8y dadagll cilialsy YA) et il ol Lol AL jalic Led jalgn Ll ede il
10l 26/7/1976 duda 3 8/7 &) duwdlill (geal) & Job Cum sl 1agr Ll b Adlad) cldllaall ol
Calil) dgly e Aadlgll chlallaall 1) Dyshaie Ll agiall AaSlas (he i ¥ AY) £US ol Lgy o sSaall 5yl
Jsad Yy ¢ bl gl gl ¢ Aliad) Ol gy ¢ liine Giugly e 4] Dl OOERY) Jad oY ¢ sl
alial) dagil) o Aitue gl A dags o Dol LA o Sliel alasll o) &ly) e Alal) se)al
P Ll by WS pand) dow o saane o ) Qe o) WS, dialagl) cilinlsl) Calisall ddllae Lgalsd
V) sac il il ¢ pemal) diar o Baxae ddlial) DAl o cas (G clgiaSs dadagll cilialgs Jau dad J<0 ALl
(il Chagll (8 dalall daall e Al dapall Jiws ol e Lags o(oai V) disie Y5 das
(L2 Ly 307 = 2018 ¢« YY)

ol Ja¥) 13a o e clegiy haliy) s GIS gy s Ailall dajall (e Lol dasal) Plial s LYl
ol Aglall clehaYl sl (g (418) sl i) saill o @llyy liall fSal) dans sacld oaas (s lallas
LY sl el Adliall (geall ounse (B Aliall ASaall (o aleall sl bl 0S4 o ati Cus

Laal) gois Glay Led il e dead 3 oS Al ) (goleal) 3 Al oSl oLl 4 aoSadll o8l 548

26 odalad) daliaal) (gafaty Ciligall £y (o Aol Al



D aaad) - (uabuad) alaal) $ B - da gikal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

415 &8 dugldl) (gl 3 Adld) lalaall ool Guladl) 58 Gl Tadasg L lgle s ) gty (S53) Ldeasas
AaSaall aily ) Al denall o ac agial ) dugeill Gl desall 0h 1973 /5 /31 a5
G Lae padlaly Ay 48y 4y Jasiall Jaall Aol paes ailiy cilaly alidll b allaa) 3 JY) Jiam 3 Lee
e Ao aDknul G d8lal) dapall D s o e dern (A dusagall ALl Gaall (10 Ga plua 5 4l
OOAY) dadly Cipdi are ) ol aiehun jaball Jliall fSal) e b b5 ey caiidag oSan dijen B il
(294 : 1459 Lue ) dla) e dnls 8 i L Tl 4xily) o ala
Jadll 3 a3y o 3 ¢ dgadll ayma o Gl 5 oid) o st o) ) 8 DY) o G sidall (g 4l LS
ol SIS o el adaldll Qo e asie oy cuilly sal) o i o oo Tl f Talia QST aal)
aang dalal) dadagl el & o) LebeSh dlgal) U] 3 sl lie danyd Galay anlilly Aliad)
el Jlae 8 QI LS oo f il e Lopuls 5ol jolaall Sliall oS8l Lsay alosll iy 436 aileg
lajliels adagll 05 o (eSai Lo cilgadl) guinse i daiay o Cilagall Aslaoe (o giar ¥ elld of e
O iy il QI QLS el Lgie Sliad) oSl ofy Al el e calias (Al Ll dan I<8 WKl
O i il U @lay) G 3 Clgadl) amge At gy Calagal) o e adalall Q) Lol Aald) sal il
(e Ly 120 : 2020 ¢ egall) , Andlsl) Cigh pasaad b Gilly piall Lo agk

: Al

ol Sl IS aal e s Aol dugiell o diallen o Lae palds 4 16 TS Lk Taes dll aal
il salely (DAY Cudg e o (gola 435S a5 clalal) FSY) @il peall e 433 an ey (3
)98 aley cAigall slba¥) 3 ggl il goudl g oldl o) msill 5 ¢ adagl il (M biaYl
Bpalae ddpl fb Al Gluladl e e 5 8YLOUs Cslgal) (e aally colimill b algaly allaill Jain b
sl (568 dpellaill Cllliall Hli dgag ey sl o ad 3y il dusialld alall Ghall el ol e
Db Ulea dalad) dhludl cladla (ge 138 5 (AT B0 138 alad ) s 5 Dat ¥ S Calagall Lo ads

- slall aaindl ol

27 odalad) daliaal) (gafaty Ciligall £y (o Aol Al



D aaad) - (uabuad) alaal) $ B - da gikal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

(Opilagall o dualill Gligiall w3 dilhe s S Gl el Lndla b S Akl Sl B o) e
3 Clileca Aty jiied 30l 238 JS Ciligial) 5 danalill ClillAA g piall 4 sas (53 Al olpials sde o
Lok daga x> adai Jach gpdall (o ) Gapnalil) dugiall s ) Adaledl Cussd (ga agilend (pilagall Gansilly daga
@& Sally padll (2 saals 2 (A lgran (A elall adgs ddali Sy Gaially ol Slale ( aliad ares Gl
clas o O)ls 3ad Ao L cbilaall sl e Calisall ayag 5 dbal) Tane o Ll (eSeiy Lae gl il
LSl pdindly g il Ao b Calasall mllias g 33!

dufl) gilss

Al Aeluall bl <8 (630 aall dadl) el 8 dalial) Laally Al dasall (e IS G - 1
oY) sa dagiall Caaa (s ccilagall 4l @lil) alall Gl adinall ) pen camag (ngioe Jab sa Al
~ il QLTI g

DES G diapa LS cnlil) Aggunall dipa dalad) diidagll (3t b posdiall e Jadll Ciligall QIS o) - 2
Ll Ol 8 e Tales (IS5 Jedll @l e Aglial) Ag5eall (lal) (e

Y gl ) 5oy dga U (e bl padall e dadll e Alial) ailgdee i @A Calagdll Qe o) -3
L mll) Qi) e anien ¥ Jadll 138 e Lilia adlie of LS ¢ Jliall Qlanll (ya iy

¢ Silagil)

c gl U e Lkl clallaally Aol aihall saae Casyad gy — 1

led w0 o olyy IS 4als 4idy Gl A sl Bl OW) mie sl ALl e #58) - 2
A 4Ty Lgie Aiaiel) Cleliall 5 caliladl)

L 05 ins il sl U (e g oeagall ilugially @leha) daa bl Ayl ab JSa0 -3
CBID ke e Ll

RIS paganl) pilhgall e ahub (Ko Gans dalal)l cilela¥) gilhs ssad duals Csha) 056 gung Jabi —4

28 odalad) daliaal) (gafaty Ciligall £y (o Aol Al



D aaad) - (uabuad) alaal) 6 - da gidal) daalall daled) dlaal)

-

22025 s Scientific Journal of Open University - Benghazi

W IUN P

- 5alall ¢ 1964 Liwd 46 ad; Algally cplalal) ol 75 (1966) 2wl 02 , sl @
Laadadl , aladl g Uailly Algally Gaciaall Galalall duiliad) ¢ dualil) ddiead) (1972 ) Clagllae , )laudl o
5l Al
C A, Caleall slate alad) diligl) b AdLall AdNAAN i) aUa (2020) Al Aadd ¢ agall @
;a5 AeLlll o ulll O i B Albialgy allall Ciligall (3gia (2018) weal) ve ilaas, VS @
2z 5 Bl Al Lagdll b, @Y QRN Jaswy (1998) aeal s, (Dl @
Ol aaislly sl 4SSl )y, et phall AgHEN AU (1983) o xe , Jaaall e
5l (S DY) dashae, Jaall cldle B Qlial) g cuslil) (1972) a2, Jsiasll o
sl Sl 1y ¢ (AgY) Auladl) Al sl aSlaal) alSaly sabu dogana (1959 ) sene, e e
1k, skl
o Ll ) spalaall dalal) duidagh cilayddll A cuslil) alai (1988 / 1987) ufy dlae , i<l o
alall Glass dasls Gsiall S alal) ¢y gilall acl Llall cilushyall Lulla
Gta , Bysdie e ¢ oSy Al ¢ Al sliasfy BLaill Al ddgiual) (1966) AUl ae , e o
upuCay)
CESY dalal) dyndl) Zisgl), alaldl g Uail) g dag<alls Calalad) uali (B Jagl, (1976 ) a2 (S, Ulsdl) o
.24,
D Wyt alal) dogana g Clegugal) g cDlaall @
;7 &l (1971 sS)) Lhedl Aol Aoy, 1970 = 6 — 14 &)y — 3/ 23/16 &) (gl 2b @
LaSaal) gy ) toabadll duspgiall desanall ¢ 1973 [ 11/ 29 ply < 2/19 a8y ()] ke — 2aall
. spae 32 31 (1974 ~1964 ) s sée b Ul
54,28, 100s 1974 5l Wall dSad) A —
. osdie e, 85— 21 -9 a8y Cale, 1985 =1 = 19 oyl spalall gl —
L) Slea e dkal, 77 = 147 ) dlill (el 81980 —1-23 by poladll @) -
Dgpda e, Ayl
Alae ¢ 2005 3 - 6 ml 3 — 48 — 131 &) (oY) gkl 8 Ul ASad) s ) -
o an Ly 73 a2 ¢ 4oe Lall daSsdl)

29 odalad) daliaal) (gafaty Ciligall £y (o Aol Al



D aaad) - Cuabuad) alaal) $ B - da gilal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

Oa goal) g8 Aisal) JisaY) daliaa A duig SV 8))ay) bt JAlg3 (gaa A
lguiliga B3 dgay

el Guan Jod oMl e Jiallae
g el - BV IS i) A gae oAl - ALY S ) A guine
faisal.salhoub@uob.edu.ly Abdalglel.omar@uob.edu.ly

1 oadlall
e (5S35 ¢ gal) g Asaal) JaY) dalias 8 Gg pSY) 3oy clllie S5 g Ajea ) bl cds
Gainils ¢ 83y (113) (e 35K Aflptie Ao cuyid) Tilisa (161) aose dlls dabiad) ilise pues (o 4l
(96) canad ¢ bl 5 all5 iy asysill Alee des ¢ bl aaad 31218 L) Creadind Auhall G
laalie it ae ) Auhall cualdy ccbilull Jdail (spss) Jalaall Plaa) zalipll alasind g ¢ Jadaill 3)laiul
il lilid) of 2uball iy QS A Jae daliadll Gl (<8 B ol Ald) cllladl ¢
Aaliadll L Alaugie dayn il AlaY) bbbl ofs cRadipe dapa il Aoyl cldlialy 3y bl
L"_mﬁ} s:\.’.ﬁf Z\AJAJ 3‘)5\}:\.0 ¢ dadisg LAJ\:.\\ e @))ﬂ\;}[\ 'é)\.j\;}[\ C_IL\LL:\A ui Im\);l\ Gl u-ﬂhS} ‘:tubﬂ\ Jaa
Al e Aabiadl 8 35 ST 5)0Y) (3l (G5ise (0 ayll 8 aaled B8 il sac Al
(35S 3y)aY) clilbaia Al JlsaY) dabias 35 Sy 5))aY) :daalide cilals

Abstract
This study aimed to determine the availability of e-management requirements in the
Department of Civil Registration, Al-Marg branch. The study population consisted of all
department employees, totaling 161 individuals. A random sample of 113 employees was
selected. To achieve the study's objective, a questionnaire was used as a data collection tool.

After distribution, retrieval, and sorting of the questionnaires, 96 were analyzed using the SPSS

statistical program. The study concluded several key findings:

. Financial requirements are not adequately available in the studied department.
. The study indicated a high availability of technical, security, and human requirements.
. Administrative requirements were found to be moderately available in the department.
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. The study also showed that e-government requirements, in all their dimensions, are

collectively available at a high level.
. The study provided several recommendations that may enhance the implementation of
e-government in the studied department.

Key words: e- management, Department of Civil Registration , e- management requirements
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Abstract:

The study aims to identify the most important financial, technical, human, training,
organizational and legal challenges facing the implementation of the School of the Future model in
Libyan public schools, and to propose practical solutions to overcome these challenges, in line with
the available capabilities in Libya. The descriptive approach was also used. The study sample
consisted of (108) educational inspectors, male and female, and the questionnaire was used as a
tool to collect data from the study sample. The most prominent financial and technical challenges
were: weak technical infrastructure in schools, lack of modern devices and software, and lack of
funding directed to training students to use technology. The human and training challenges were
represented by the lack of training for teachers on the use of technology, the limited opportunities
for professional development for teachers in the field of e-learning, and the resistance of some

teachers and administrations to change. The organizational and legal challenges were represented

by the lack of a clear strategic vision for implementing the model of the school of the future, the
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absence of a legal framework that supports the use of technology in education, and the failure to
adapt curricula to future requirements. The most important solutions to overcome the challenges
were increasing investment in teacher training on technology, updating curricula to include future

skills, and establishing specialized research centers to study and develop future education.

:dadiall
Zealsal Jua¥l olae) 8 aend i i cRaalel Fuge Syne Cand b cladinal sliy b alad) aa Al e

s Al Lo Laa) Guatl) a2 chleally Claals OO 855 2 DA (ed el cibas
e ool by Bauhll maliall daelge laval unailly pashail) ) Aalay adatl) adas (b ¢ bty ol ddjedl)
Dbl ol 3 Aalerl) dalaal) 8 (ghoma 50 Linsl S racal callall Wang i ) dun sl iSO 581 pa + puaaal] il
SAlly ¢ imally oaalyiY) Adllly dadhyll dpedenll liaially (3 o aladll Jie el adaill saaa Lajh il
Ssisa pdys alail Basa Grand 8 Auli] jealie il By daclie Jilag 3me a3 o @lsal) ol L el
Zsad s ¢ ainal) B jad’ asgie sels cAaaill Aadaill ki ) Aalall (pe BIaily LUl (62 adlSY) Juanl)
(gl LSl Relay) chleal) o 3K 8y shia dapte A BT wleill b Lagl g€l s o daiey G el
sl pdilly ¢ A adal) ¢ i) (ggimall ASH Jpoadll padind oz 3pall 138 adiay LKA a5l
el Jsme Al (6 un el (B Bl Gl 55lat aiall Gajlae Caagiady DU elal ()
ool o3 o LS L aaa) bl ladinls auhall sl e Jelill A e 4bjlea by 8 Aol o)l daalerl
Caani 28y Lo lediaYly il e slaaeY) e Yoy Agaladll cihleall (ol e S5 5y skite auli alai e adi
ailié Zas ccplaill Sl (e - LeallSaly ajlsal Gy cdiliae (3l difinal) Zuyde z3sai Bkt (b Jsal) (e p2al)
Qs el aletll e S50 DA G Jiisd) Fusyde z3pa0 i Cam caedll gkt 8 33500 Jsall (g 2e3 3
Gua caalad zasalll 1 il 28y LAY e Sl alailly aoliall o adiad dije dsaled iy dldiels ¢l
AW L gl e adiay Ladie Vanlad 123 505 giliins Canning WS ¢ puleill 53 g Lnallal) cligiuctl) 23168 Iailié < jaus
SV raal (ggine Cpnd 8 pgnd Les ¢ ol (ginall aiaiy maliall paaa 8 e lilaal) oISH) Hlasi,
callall 8 Analertll Adaly) il aa el U Jsall o (e Bysilain il 3 clgalas Aol cadl 8y DU (5
Lol i€l Cala i e aaing (3 "B apaall’ g pia Jia ¢ Jiinsall Gujlae sl 5aswia il pslae il il LS
3 pelilaal) oS5 Ayl Chlee 30 ) Ailia) ASH clygully Ansll) Cgalall sheal alaiuly (il

Aaal Aadl Q) i ) il Ghliel) Qe 6 iland sy A0 Gulaal) (e el bz 3gall 134 s 285 UL

55 e ianal) Ayt g igal Gadal dalsh A cilpaat)



D aaad) - Cuabuad) alaal) $ B - da gilal) daaladl dalad) dlaal)

22025 s Scientific Journal of Open University - Benghazi

gl pulailly (Aaal Y Jseailly e ptall o B alaall o 3Ka¥) Gulaall (e paad) aaiaty (R4S el
g5l 138 Lot atys Aig e Seli ST daades &yas OO ey Laa ¢ o)l aulailly (sl ailal) (o ey (53
ol (e alall Gulaal ey et G LY c adel) Basa cuglity et bt lia o V) ¢ laliall (e
Al claill a5 e )8 e g L casaill
3 Al Gliall ge asall dals Gl $ae Sl Goladl 8 4l oY) eJainal) Fupre z3gai Batl e )l oy
5ea¥) 8 0a (se Bl Gujlaal) e dell 33 Cas Faadyl) Aiatl) Al Coen cilantll 03 5l (e dalad Jije
i) alasind e Aagall a8l (a5 claa Dal adail) (8 LSl Gaadss dass Lee cciiginy) GlSady (S
e Pla alll adal) il o ) claball i G o Jladl el sl 8 GlS OS5 i Y L g cdiuaal
Al o Aadlaal) Jaws cilbasilly cilimaall slul b alad) adaill’ olsins 58 el 38 coyolai (3aa3 AaS) e OIS
S8 Lee cGnalaall Aoyl mabll (8 Gl Aan sl oSl Clieatl) (8 3l Coada (e (Sl Lad 8 dpaadeil] 4l

plall aletl) (g5 S Olsinn (AT Ay @i LS (policycommons.net). Fuaa Guales cudld Jliy) ALl il

ALl LasDla pae gy o gail) Ay ¢ i in) Jardadil) Caea (g Silay alel) pllail) ' andle Gplas abad sl 8

(2015: &g eall ) (dspace.zu.edu.ly)). desd) (3w cilillindd

o o Y bl b inal) Banyie 3 mi (s dnlsi 3 sl Ay ) Aaladl 5,5 ccibastll o3 spem b

S 4al5 ) latl () Al o Cangs 3llaial 13 (pay B3sine Dlsa ole adiad A Ao Sal) (el

(zasall 13 (3int) ASaal) Jolall o i8ly sl Coihall L5 Agns om Al gosSall Gophaall b il e
agal jumal) Sl o (38155 il e (Biiny dgadell) dbenll skt 3 pales Lao

syl A
235l 138 ok o V) Joianall Auyta Sia 5yokia ket iy pdel) b LanslsiSill e pa Apallall clgagil o2

5 (e ol el ALl o L 8 Alall aletl) ciligra lsins Audyy ST a5 cclanill e paell Aaly Lud 8
oakiy calaill 3 LaJoCil) Jlaals ¢ oSl andail) Jlae (8 5p8d) Al oyl aabadl) e alaieV) slgie JSLie
ChSAally SIS 38 ) 5l) palanl) alsall o JalS) alaie V5 i) GlSud Chaias cdianll all Caniag cAapaall o)<l
35 A 8heally sl il Lgea ¢lashaiy Al Gaadatl) lissgall anls S Clastl) sl e ol e saladl)

) gl 550 ey canbaill (ho (ppagpmall i 35 sy e DUall (mes 52} Lim il hasiuly clgrle Jpaanlly

56 e ianal) Ayt g igal Gadal dalsh A cilpaat)


https://policycommons.net/artifacts/1710660/ltlym-lm-fy-lyby/2442309/?utm_source=chatgpt.com
https://www.dspace.zu.edu.ly/handle/1/462?locale-attribute=ar&utm_source=chatgpt.com

D aaad) - Cuabuad) alaal) $ B - da gilal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

cainall 3 1agana JBY 8)shaiall il sall 3 Faaleill 3Shally cilissssall 220 o olll adinall 8 alad) auleill 4nlss
Gl jdall ls a2a] Alia) cApansyll Apalatl b gall 8 abaill o ghag Al JalSia (€50 Ag jae Jalad 3 aal el
(71-69 2022 (i) -denll Gsm b OSo o Jsemnll Lisrns aainal) Aalal LpalsY)
O Alle 5asa 3 Fualed Cilaia skt b il Bujde z3sat i Bl e B (Gan L o 3l
p3a b (3ol CalaSinly anll) duasSal) Golaal 8z 3saill 13 Gub et S baatl e JalKl) Capill (e Y
Agigalsal danaall Jolall e aad) ) AaleaYl cdabine ol el Gy culaaill
s J3lall B Al A i oG Lo e Bl
Cadilal) JBS dgay (e daall) ApagSal) (ujlaall B (el dujda g igal Gkl dalsl Al clbaadl 2 L
feibanil oda jgladl Aayiiall Jsladl Lag ¢ gl
40Ul ALEy) J5lel) 130 Cpa g sig
C ol Oadidall L5 Agas e Aanll) FaasSall Gaplaall (8 el Rnyte i 35ai Bk 4alss ) cilbostl) sl Lo L1
Tens (e Bonll) TaasSal Gulall (8 iiesall disyde z3sad (B 4alss ) cbaaill olasl Aagikall Jolal) sl L .2
$ommnll Cpiiaal s
el dusyie 7 3sat sad Al Aaa Sall Guplaal) Jgad a3l - 5iall el Lo .3
syl daa
& il Apne zisal Bulat Aalg ) baatll e el Tabis (DA e Aplas Aaal L)l o2a s
sacld ol b aeluy lee ool lad) 8 5paleall dpbeill Lladll lhsee Logh p38 3] L Lall) L s€al) (pslaal
e e 35 Al cluhall il G e Aupall sda iiad LS Agadatll cladlaly a0l Gl e A jus
A 8 Gaalaill Gl o) 8 aees Lae o siasal)
s Pa e el QL) (puat 8 se b ddee (5 wail o bl Ol (dndall) Lalll (e W
Cangs caalaill 55 A LAl oailia 4ua il daliial) Cilia gills il aladinl s . ug sl cpdida) s Cilgay
A jee o 238 Y Audpal) 038 G ¢ Il andl (Bons clabiind alis aubel) Adlad (e 5300 58000 bl il sk
M G adetl) Basa e 30 Galill AL Glee Vol Lo o s iyl
sAufyal) Calaad

tad) Ayl 0 Ciags

57 e ianal) Ayt g igal Gadal dalsh A cilpaat)



D aaad) - Cuabuad) alaal) $ B - da gilal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

A D) dpre z3sai Gub anls A A slally dnaadally Gy daydally Ay Adlall baatl) aal aaas L1
Al e &S syl

Ml sl Glalay) ae ciley Lo ccbasall s e Ciliall Bulee Jla 1581 .2

Aahall s ) 13 ¢ Jatinal) duyre z3sai sa donlll Bpa s Sal) Gujlaall Joad oyl = el & ke geai s .3
LA aal)

sdupall agas
o Aens e ifiesal) Bupte ziget bt clbost o 5y dunlll el Gulad) Sl Bl sla e

:2026/2025 byl plall DA (gt ¢ laill badl meiall o s Auhall o LS gl cpudidal)
sdfpal) cilallaiasg
S Aime il st agilglae ol ol S 2 aals ) Gl S cOIadl o cbaatl) rabaail) L]
Al et (dasaill Carn Jin cApadadll duleall gk 3aan 8 Al Glseall @l cboaall (uSes Gaaladll Bl
(2015 ccubadll) . oaslsall slall Gaclall cilubudl Glies ¢ il daglia Al
Aaall) Faa Sl Golaall b i) Ayie g3l Bt (e G ligeal) G Auball o2 b st s
ouladl o 538 e 55 Alls A il dnepanl) cbaailly daailly Al Sbaadl) ddills bl Glaanl) Jadss
cdtisal) Auyde asal Gubig (o)l alaill i Joatll e
@) )l e lad lslen ) Ayl 3l Jadadd) Jisas WIS (e o S Blael) sa gl : Gadai .2
(2002 cgllall) e julee (305 5ane Cilaal Baad Cangs
ool Jaly b3 2y S @lelaYly lshadll degane Auhyall 038 8 i) Bujde zisal Bulaly dal
gleals caliall Lkt Cppalaall Cany cdungd g€ Al Al 55 Joalt g ez dsadll 130 slaieY Al daeSal)
el dlaall A L sl il
ol P e aledll A< sale) ) iy Cun el z3sal (b diieal Aupie uflial) dugta zigad W3
Bsmy bl panll Gllliiad Bl slaely Anball chled) e 585l ¢ Jlelil) alail) Guhe0 cledgiall Ll gisill

(2019 ¢ algall) el Gpaserl) 35l ¢ e libaa) oS (S il cmonall alaill e 7 3gail 134 dinyy . Jenl)

58 e ianal) Ayt g igal Gadal dalsh A cilpaat)



D aaad) - Cuabuad) alaal) $ B - da gilal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

cagii N Aol aagSall Guaall s (61 adel gkl I el Byt z3gai udy Al o3 b
o Jsn zisadl 138 jpady . Cunll culld sty sl LaslgiSill ey DA e aleil 335n (rand Cangs
sl Sl e Galaally GO s Je iy Jadil abedll bl iadd ) ciloasall (ASH) J guadl
Qilie 033 Ul adell 53555 cAlpall Ly ) Apaslall ilismaall b e Sl ool tsll) Lsag€all (uplaall .4
(2022 sl bl Aaasil) 8f55) - el Tl 8155 (oo Basinall Fml) sl B« (gLe
Cabaall )31y eSS a5 Aalie o Jgedl) ool Cpall s (gl (ial) 10 gapul) O gkikall .5
Bagn pnd] Cilaasily lean il pasii e Jany LS c8adinall Laeil alially cilalsadly sgalill (o «utaals
el

taupall (glail) Uy
s el dda cupd .1
sy gayl) el il 3y pn Alatid S Jisal) Busjres cladinl) Auagh 3 ) jaa g el

Aala Bpadal) Gujlad) cmpal (Juai¥ly el olSH 8 o luaal) slally dashl) e liall 5)6 a8 .3 sal)
Charll ae oSl e (pyalEy 0ppSise 135Sl OOl dagiy cunadl jeaall clillaie pe (LSS Gy (ASa sale] )
cpinally Jaall G (B Anspuil
Raaled Ry g Giag (Aaall abaill Calluds Aol Laglsi€all o adiay Cuna pale ziga (& Jiinall Fusyde
el ) Apaall oda e L aladl) b DAY @la) coail) Sl Cles Raad o (DU selus Alelis
cdanll (guss apanll jemnd) il (ORI Sae) b agass Las ¢ el abeilly salatl lesl)

Ll i€l e aaint Faga5i 33" L (9 0a «2019) Sgdl) Ly Cun cpsaiall 3] Cilisyai 53e (ygialill o368
S gale’ 7 3sad Lesh (2019) Gushti) lebe Lty Miaeill CilaaY) sty cDISE Ja o ol Jis Rl
S okl 38 (2001) sal W ((11202) "Ae stiall A pnal) aleans DUl Jayys I3 aletl) jeil Zaall bl oy
il e Laliall e e DUall dansl il dsalall Cileall sk Ao 55 Ruta dpie oliy ) Ciags oalel g5’ gl
Ol s gl pal) e adint dpadet 2y 8 Jiisall Ljde (0 (2002) glale el 0 (8 1(7 0a) sl
Taalsd 2y & i) Znpad’ o (1 (2016) JLa Ll ((60a) "aedlalinl ae b degiie culluls aledll 2y
Bn s culld alaanuly dpedaal) Alaadl gl L)) Cangds eciVla¥ly clagleal) LaglsiSs e aciad AalSia

Gigas GanlST cplagall (O (he i Slae] Jsn psaaiy s (555 7 3sad el (2012) dgnaadl sl (o Lk 5000

59 e ianal) Ayt g igal Gadal dalsh A cilpaat)



D aaad) - Cuabuad) alaal) $ B - da gilal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

aal) bl aladiu) e saies dupad Ll (2021) Ble g Ledje s " SISV Pl Ll g€l e adieg Jifinsd]
" ean) clibial Laldl) Jlad) Jacly alail) 5355 Gaead A agen Les caadail) Alenll Culga gaen

A il e Al odn b Jufitual) duta Gt e Gam La o Bl
Ghlga gkt Bagh cAlely Aye alad Ay Hig, Aaal) cligll e adiad delal dude (A i) )i’
"Jaall o Glalialy L gl a€ill il glatil) (Sl Loy ¢« DSaall g ¢ gaill LSl ) 8 DUl

s Jafial) dwyie cilar] .2

Wyl (e chaalanl) Adasll Basa 33a0 AN Gl e Ao gana Beiad ) i) d e Cangs

(2020 : gaullg ALDA) SISy el ) ¢ gaiill Sl Clen skt PA (o iisal) Jaall gl (O Sxc) 0

S Sldalailly 5 5SY) aladll lbaie ladiul e delally S alaall s e

skie cala’ (sina wudfiy (Sl Cullad Cpenil adail) 8 Lagl oSl ey o

)8 ga ol Lasy Galal) agughad (385 aleill e (DRl deld A5y daaled Ly GIA o
(2014 : 51ty Gaun) oabyl) yoanl)l cillliia ae Gl ST 05S5 G Bauhyll maliall ks o

¢ leie Joiall Fuyie (e Bsage calaal sac ) sl (e A sana LET LaS

.3\_1.\5..\‘)33\ Laalal) callaall gl PR e Dardetl) Gl jdall fpust 0
Al Fuleall 3 ualial) 8IS sLaa¥) DA (el caubail 3 835all B3 o
ety L)l e Aldlad) e 40iie pe Jeladl) e 508l Jitad) ) plll o

S sl Shlea alaiall QLS)y ASolully dlaagll cileally dalaall Cailsadl el ol )l ol 3 daaluall o
o absall aladl) gal dxdy Cang
cOpalaiall G A0 dl) 35l Blelpe DA (e plaiall 2513 A0es @

Lila) (2010) oajlally gaill) (2010) apens) Aidiall iy sl Cilanill Zgalsal bl dlac)

(2013)

A ailadlly Jiisall dusyae 50am ¢(2015) qubadd) 2l G

3l glslly Aladl Gapal) o e’ AS3 Aadd i i sl Lo WA L) o

pedste ol Al gralyally Clilsall HLaa) agd iy DU G Repdll Gl o S5 1 amdlly oyl el

60 e ianal) Ayt g igal Gadal dalsh A cilpaat)



D aaad) - Cuabuad) alaal) $ B - da gilal) daaladl dalad) dlaal)

22025 59 Scientific Journal of Open University - Benghazi
Aaelaly Abdaal) cbleall o S0 s caiad) e S G Yo reibleall e G sdail) o
Aoals Baadine alie 8 LHAW) Lo OO Gulaall aai fadina) pe JolSiall aleil) o
o laslaall B 435S e Yo 1385 Lonss ST dlaal )50 s tansas e el o

b Lo paalall) Lgallis (8 Jafiienal) dapda L (1ag
c bl psleany alaiall Gy el ades .1
- Algag 4y aaawin Gk alaty alatie JS6 abigainy Sislad (I3 ales .2
- Al Callsa 3 Lese aliin )y sl Lliss daslaall (il o aainy gas las .3
- daad) e gyl QO (sal e aales .4
- gl sl Gyl st iles 5
o pand) (b B el Sladl] splae el ajey b Gine 53 adad .6
(85¢ 2020 uually g5lall). asinally abuially alaal o S 4ia iy gialiss Jlady solocil ales .7
s dafieal) duyda Gudst cibasd 4

Dlsall Lpdgana e Alad Al A Sall uplaall 8 Aald il A0lKa) Gad Gilaad sae Jafiusall A e 4als

Al elad) ) bl o3 Caviead (Say <Adiail) Al Caaiag

Lo 135S L ileansgall Jata 3l o sl 3aLE & Slgmall 0aS @)Y wea o dsaliiilly Apldy) cibaadl L]
el e sRle L Jad IS8 Tlaal) 038 4ngi e 5)alal) B0l Slen skt il Lo ¢ yuiail] el 52 4l
Dl - agdll egms zles¥) ) 35 o oS dealsill em o Cam (Bl o b Lasdla Daie aaal) Jualsil) 2oy
Sl el o painll 5:8050a 3yl slag) () 83l anw Cus (AlaY) bantl aal e cpilasall ains Al i
e el Buapde Gl Anls A Aneadailly 3)3Y) cbosll sl (e gpilasall Liay Sayai

ool Gae A AaY) Cladlall Cina o

bl AAs e e

csal s ot Jadadll (e e

83l (e Baaly Lsaclall Jlal) P (a0 Al Gbasall e el aa g caaladll Jlas gA A gl cbaasl) 2
DY) by e Laa) clially shabiall sl el ) Joemsl) Cslis Cus cdpalerll 3oadl) oo clasil)

zled) s ey ) dila) .21 ol clost galsal AapU) cibleal) Jadil Apadall zaliall st 5€ 1sea

61 e ianal) Ayt g igal Gadal dalsh A cilpaat)



D aaad) - Cuabuad) alaal) $ B - da gilal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

conl el Cre Y Aadarl Ayl 5 lanial Allad Slmih i) ) r iy 00 ¢y in el el 8 L sl 3
W) Ll 8 lpadl (Kas

SN Pl Biine dpyie Ay JilGipae e

Adgid) ilalaaVl A5l Lodall uopall Cullal Cian o

(2015 ccuball) o)l adedll Jon Cpaleall dngall sl 25 o

Gty dna sieal S Byshite Auagl i et Ganls ) i) djse liad thaaglgisll) clbaail) 3
Aol dnady 3] aladg cde pual) Aalle s )
Jsal 138 . ) Al Vgl e el (RSN lsns Bl s G ¢ ppan 13 s (Jidh L o) 3301 2

Shlees Abaad) b b Ll bty Lea ¢ Sandl GLY) Jsn saiiall Caglaal Jla 8 Lagead (Kipe (05 38

Glosled) joae 8 AE (ajd ol DAY Gmes Gy Cus (ale st 25 Al sadll o LS L)

Hlete Jlaal) 138 (8 baatl (e dpaall Lanpal) bl ey ecii) o agl i€l ) Joemsl) i s

comtaal b Rl oSl Aal) Al) Cana e

el aletl) malys Bpaall sieal) (e e

eyl aliall ae L gl g€l (LS5 p2e

Qi Cun ¢ Joffnnall A ub s of oSa AU @laaall Gy aal 13 e Vs gailly Ll ciliaast) 4
(2019) Sledl JLal 385 48 maliadl jghiiy ccanyiy csanall pslelly A peall 3 5l Gualad) i) o3
5 LS L [19] Fapad) Jol ams 8 Bl Gulaall 5l el ol ) s JL @lall ol 4l 8
eal Jie Loall Claed) 589 i ) @25 amdiall 4w Sal) bl of e (2002) allall 2y
b Bl gailly Ll bantl) aal (2015) ubadll sas 5 e jl) @lSudis ASH 56215 ¢ sl

i) Bjde ulae Gis Gapladd) kil Gacadall Jisall 35 e

AU Ln ol i€l Al Ay Gulaall Sagat CallSi g iyl e

OmlY)s Oaaleall L) Gilal) i o

DAY alally sl G 8 S 68y Al liant sl iladinall 4als LN Aelia) claadl .5

O LS Jlat¥) i alle b Aals cclelpan in ol agdll esn S a3 8 (DAY 1aa L AakA) e sendlly

62 e ianal) Ayt g igal Gadal dalsh A cilpaat)



D aaad) - Cuabuad) alaal) $ B - da gilal) daaladl dalad) dlaal)

22025 s Scientific Journal of Open University - Benghazi

allal) 28l ol Al Alaall LR (et Cam AR Lygel) ol lalia lgibl 8 Jasd Coaaal dalsall
Gasrall Ga dang Laa ccanilly Coplall (58 3 elin)) allall gy Loy 8naall puilly allial) JSB ) (ga3 35 Laa
rclaatl) o34 adl (e ¢ SN lsally 2 a1 G5
sa¥) Wy Gpalaall (mns U8 (ge i) daglia o
Aanl) Agndinall Cilpiiall g alial) Gilsae o
dgnainall ASHA) hes & Al js0 Cann e
DA e @llyg calailly Gupll culld 3 (gda Jsad laa] ) Caagy Dskiie Gadded 13503 Jaffivsall djie 2a3
13 Gaalai (8 el pag + panll lillaia aa (3855 Clgas DUl alacly ¢ Aol alail) uhaty cRiuaal) Ll Sl e
Al L ol ulyshail) re aeDln La duhall aliall Guaaty ¢ pualeall canpan Aanl) 3l ek callaly - 3 saill

:\giilia g LEilud) ciluadyal)

s ALl Gl Lgalln ) Aahda) Culsall CalaSiuly Saall g guiasall sladf agdl Lage Lalid A& Ll pall 2a5
Ll climss ) el Jolats cAartiiondl) zalial) (e 53l )y Afinall clsadll pans (e ccnlull 38 Aaalie DUa
il & Jiisall Zupde Sland gl Al SLuball (e degane abiul 5 cBladl 138 8 ALY @ld @l
Zisal) 13 3in 8 cplaYly Cpalaall anls A @bl G cgulall § dadadall Gua e slon caalel) @l
+ sailal)

et Al el g 3 diisall Buyde ciliand Aijes ) i ) (2015 cqubadll) Zubs cluhall o3a o
Aalal Ll o plall 8 Lades (644) 5 i 3 (51) (o Lehul 3 Ak 813 Alasinly ¢ ansall bl Gl
Oy Ay Ay 2005 Angl iS5 alad 13 aional) Aaal 358 cibians dllia of ) Ahal) cleags Ny . 3o
Sl s gaig Lagslal Jsba = 5ly dpal) Gulaall By (8 baatll o3 sl wasil dle dals dllia of Al e
CAaagd gl 5 AalaiBY) o Ay oa Dl ulaall ST ol 5mS Aaua S5 Jitinal) Fupse ulae of Rl ik
Aselaal) haaly s tll & gl

DB Agas o diiesal) Ay A8 st L) Capetl) Aupall cian 1 (2018 cldlally gl ) Audys
(99) e Auball Ao i sSiy  hstall Gany eBle s dandl) el Auj Ajane (A Golaall (s Gusill G il

il 1Aty N e Al e Aege 58 (60) (0 435S0 Ailiind @i Qg cunlaall (a5 sl Cp i) (e Tayd

63 e ianal) Ayt g igal Gadal dalsh A cilpaat)



D aaad) - Cuabuad) alaal) 6 - A gidal) daalall daled) dlaal)

-

22025 s Scientific Journal of Open University - Benghazi

Gloaa] cblall Jilas 23y ¢lgiliy 33Y) Baa (e @R S5 Aall 313yl cRaaal) 2l cpanll Bl malial
il cekly (o0 < 0.05) AV (g5 die Adlian) VY e o)V cl o) clias G Ayl Y Lol
£500a 85k 839 pims Ayl Caasly Comsa il Cppially Coan)iY) dleal Rl CulS el dnyte Jsa sl of
Sl oyl 3588 Gaaadd Gluhall e ahall ehals (el (ol aranall JalSie

O aasg el allall (8 il s z3sad Gk 4alg S Cligeal) dias ) (2002) gellal) A < g
ity pand o) reial) Al crantind Aalalls A Sall ool (g gz 3sadll 138 348 s Jsad ) il saal
Craxdinly (Wlsdie at)Laa) &5 ¢ peany cdudsmad) (oY) e S (B (35 @Mls alaa300 (e AigSa Aiie e il
Aot Sbantl) o ) il cleagis . easl) sliany) alasinl cililal) s 55 658 40 (e 335K0 Aland Au)al)
@855 axe eyl anlaill Joa (aleall ngall Cayil) A8 (A gl Sl A oanl) Al Corada Jad Jfissall Ay 4alss A
b LY 55 pems Al Caalse Gupladd) skl Ganaddll gl s ediisall liliia ga Zphl zalial
Chleadh Ao 55 S dphall maliall Cuaady (Oaalaall Bpaiine oy galyy iy cGulaall daad)ll daatl) )
A sl il

ASlsdl gl @l b slaall el paally i) Gylae G alaall o0 st ) (2002) Glads A cda Ly
z ikl Al Goylre b Oabeall (g Aie iladiy (M) bl meiall e Audpall ciadiel Aaal) dyg il N5
3l aledll o0 of il capelaly cpunmll B Lagd gl aladtl (gae Gl Ailial aladiu) & o oagl S sl
Calaall DUl 3)5 5 oAbl ST LS, Slagheall J8 3ae e Yar DUl Cpaey uase N Jsad s Gaddis
22zl e Cpalaall (Sl Ay el sl Apall Caasly - a8 Aol Lgaladiuly Zuaal) Lngl oS3l cljlea
Al Joeadl) Jabs ey atall aletll cilialfind bt e agrandiy « il 8 L gl 5S3l)

cen) (8 g bl s Al g0 5l riall ae Ganliy Jiiesall Ayl z3gas sk ) (2006) &L Auds i
e s A Gl sl Canla¥ls cpadaall e e ey cguskaill hagll sl Auhal) Cuadinl
A Aslas bl malial of bl caelaly cJivall Gupae cililiie Joa dblat COUlRey ki) DA e @il
Gl @hlea 33aas coupall (8 Lasl oSl aladnnly cgaml) Sl Aball cbleal o 385 dunny dald Cuass
o ) Al cuaal) alaal) il e aaiad el Ay S alia asanal 8)g s Al Cacagls. (I olaily

e i Lingl Sl Caca 3y S8l Byl Jpomdll 5503 U Cpabcall By ol

64 o ienal) Aaayia ¢ dsal (Gaskad dalsd ) cbyaadl)



D aaad) - Cuabuad) alaal) $ B - da gilal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

gl e st e jgye das gl Jainal) ag)re ally i ) cdon 33 (2014) Gy g2l dul L
o Al 5555 ¢ T bl il Al craniid | adetll 2 3sall 138 anls Al clastl) 5, e oyl
bl ciadiely ddalls 1Lau 195 s 28 ALK e SULELY ) dlafil a5 Al Golae s Aakea317
Lara gy adly cduadll Jaly cpfialaal) oy adlsr Aaad) olae 2D e caes I3 29 e 435S Dl e
S cpaind daadll Jahy Gfialee gas Aaulh o bl yelils. Adyeal) p culsall Alaa¥l (saay ccleall dnan
DUl L jeall pe cailgadly alaia¥) of o LS edaplaY) coboatl) (aey pe (815 cdiisal) (ylaal Al (ol
Aoati el aod LT Cpnt ¢ palaall AECa Ba) 5 Clyod 56 By puims Al Coagly cpuplaall (ans (G ol
calSie IS8 Jaisall Bujre il g lacal COUAL A€y A el calgadly slaia¥) ety el
& Baallall Sleleuls cleagl o Capmilly e I 8 Jiisall Gujlae @l didas ) (2023) 4 dea A cioa
gesall Auhll st L cu S b bl AU et Lge 52D a1 o e el 3satll 138 ke
A oSl Apaally Lailie ae cAalsal) dapelatll lubudly Adlaiall GUlally GEN Jadaty Culd Gua ¢ sl aial)
Al o LS bl (O cilaliin) Ll (e Jol€ (<0 oS ol cusCll 6 adail] Q) of ) 3uhal) cdea s
Al ) ) colal el ) ALYl addinall Che OOl op it ala Ladh oadail) U] Adudd b liea
23 JIa) g s Auhll Cuagls caleill s3sa o s Lea cAanshal) Jpaadll Jals Foal) Laadatl) Jlgl) ooz
Glaadihin Gadais (da )l Clyaiall CSI daelail) maliall 8 439 5all 3ol cAoball Cilyleall joiail Ao i daalas
Ll oSl e adiad Bpaa dpaila
el LS il aaf andli (e Alilad) clual) ) 13l
el gl 8 Ll BISS el alailly Baall Lagd €3 e adied Jiisal) Aupre .1
cilaslaall Gile 435S (pe Yoy alal) dangi o Vssane pranal Cum (i S8 a8 Jifiall Auyde G aladll 550 .2
Gl o Cus (DUl bl daasil) (sgivn Gty diiall dujte ulee Guld on dulay e g .3
el 53 8 lels cufl Al L) g€l Adelanl) (L)
Ciaiag ¢ andl Clilline pe zaliall @il5 axe (Gralaall Cupsi ads (diatl) Al Ciea Jadi () @lasill 4

el Jsaill 13 el aaiall agSall gl

65 e ianal) Ayt g igal Gadal dalsh A cilpaat)



D aaad) - Cuabuad) alaal) $ B - da gilal) daaladl dalad) dlaal)

22025 s Scientific Journal of Open University - Benghazi

aaerl) 3 aanl) Zadly Lagd S 5 Ly chpedel) Gl b dnis cladlal U el (oylre

el 8 ) Gl e al Aalall cileUaill ga cASLAN e

.5

dAalad) Aadyally Adsbead) cilaahall DAY g AsLial Jalas

Al e o ¢ Jifinaal) fsydo = 35a (Bl Al 3l ol 30a3 b Alad) il e Adlall 2l 3w
 ranl) i e Faal) galiall 3815 sty ¢ palaall dngall il A8 dgail)

ol 8 e sSall (ool Cingiad Cam calll Gladl e WaySp b dalal) cilubal) e dllall Zull Caiss
sl ¢ e gl () e U0 e Akl bl S5 Ly

s o) Cla g cia gikall Jolal sy Claaill (e sl cadiiall 55 e sl dllall Al bl

LOanlaYs Cpaladll o) e ST @S A ALl cluhall & Sass 4d) (Bl

:(Adiaal Bsadll) Adal) Auhal) e b

Dshie e Al B Kol Gl b eaal) Byre z3sas Gaada sl ) luball Jil e dlpall 038 ae
el 138 3 3l (g 1 130 leatar Lea sl cpaiidal)

ST Lebens Lan gl cpuiidall a5 Agag (e Balee Vola e (i edad bl paat o i) i o
Gaaly Jsla o 050 Jifinnall Fusjre cilillaiag Slasia Galyaind Ao @3 Al 3L SLuball Gan e dalsed
cJiinal) dusjre z3sad 2aE (a3 Al Cloasll

Lo cdpaleill Cilulud) adas Jon Alals 4550 Opaiay (pdl) ol cuiidall (e Sl pes e Auhall e
palaal) o i <) ) @laball 3lae Salss Sl Dilia Bslaie Jhs

labal) G oo e b st il uasSall Gulsall (3 Jifiall Gusyde 7 3sas Jandid (A fike [ gus dadyal) 2385

A Cla e a0 (@l Jalail) e <) S Al

gl 2 o (e Al el adkig el b et gk Jlae 8 Aage Afing By 20 Aulpall o2 ol el

1

i) aleil) A st b gl R

L)) Liagia

b aagid) il gend Huady SIS Ll e 5 Gus ¢ llaall diagl) il 1) Al oda cariiad

ol Ul lanal g i€ IS A o Al Fon sl uptaall 3 cpbalall cpuga il cppiaall (e Ayl (laia)

66 e ianal) Ayt g igal Gadal dalsh A cilpaat)



D aaad) - Cuabuad) alaal) $ B - da gilal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

Al ae i A i gay 3583 Claslie s o LB A agiall o3 aal (e85 pSLE) (o (San 2 S
Al b ) claa il
g Al gaine

Sl e Jio Aaliaal) arlaill CilSe Jalds Alls (58l (gl Are (8 Gasal) puiidall e Ayl aaine 5
Laardaill daleal) Gauals o (8 Goan s Osiiall £V3R gy Cum oS5 cBslug (uindy (Al ¢ gblly ¢ Sl
2025/2042 byl el S Riiay ke (668) passe & 55 bl o3 i

IS U e (alSa) o3 (e i) (108) 3l SULEY) 330 by e IS8 bl die ladl 5,
Oanay Las ¢ cardill (ggially dalaal) 5yl io cdisedl 020 HLEAY Lipee julae aldie) &5 L cjlally Hhall ulgay Caling
Qiinal) iyia gt (et 4l A lntll Jsm ALl a8 ilaslan gan

Al i (389 Gl aiss G (1) do

% i) ‘ sl sl
LY gl piia 8 Auhal) L a5
%13.0 14 e
%87.0 94 e
bl dagal) e G bl Lie gt
87.0 94 gl
10.2 11 Al
28 3 b‘J}:\SJ
Bpal) g ke (3hg Auhl) Lie aujs
7.4 8 s 10 e A
13.0 14 23w 20 oo 8
34.3 37 5 30 e
45.4 49 1 30 (e
Laglgi€ill o qapail) e (38 Aabl e a5l
29.6 32 L) il
70.4 76 s gt o Y
L ) dpardarl) ClSal) e 3y Al i aujs
42.6 46 A
25.9 28 SOAl Glas
20.4 22 g
4.6 ol
3.7 4 Sata
2.8 e
100 108 S

sl 13 L (%13) LS L e 550 (Bt A by (%87) Y Aas o Jpanll eday 1S laia¥) gl .1

Yy aslell N lae b elual) AS)Lke Canl Cum caleil) b BeLin) Cilen sl (e 38

67 e ianal) Ayt g igal Gadal dalsh A cilpaat)



D aaad) - Cuabuad) alaal) $ B - da gilal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

ela o Ao ge iiiall Fuall Lty clanals cDlage Oslany (bl (e (%87) o il ekl 1 palad) Jagall .2
Loty el adetl (g By 30l dgmg ) 5 ol o3 L (%2.8) oSl (%10.2) iaalal

e s s Lae iyl e le 30 o ST agdl GSLaall e (%45.4) o N il i cipdd) clgiu 3
Sl e RS e )38 8y5 pally x5 Y Bl of slelye agal) (o e 3 may L addedl) Jlae 5385 A jedll
cpeblee Cuans laal aiuad) upsill G g el Cullud 8 @aal)

Gass < 138 L Laglgi€all e Gy Jaaly o Guiiaal) (ge (%70.4) of ) o) juin :baglesil) e oyl .4
Alad 430)X el il Alale @lghad Mas) Lieall Clgall o g L aidail) & aopud) )l Jsail) Jl 8 DasS
Apaall B gl g€ gl alasind 8 cpdiadl 5oUS el

G Jo gAY (oISl Lty il (50 (%42.6) s ST i 3550 (i€a o o) el sAaabatl) cil<al) .5
Al Sy il lanil b D) Gy 0S8 8 G Al gl e 5 8wl s L

oaibiadll o3 34T 2y of Gamg eelld mas sl Gadidal) (e Auhall e (ailad Jss dad (g5) ULl oda a3

el 8yaine Apalely Ay gealyy skt ) Aslall Joanll (uSay L iluagil) iy sl Jdas wie HlaeY)

oadail) Zdeal) 535 jady aalaill Jlae (8 Aapuall Shaall ae ol

sy 31

G IV Leiypea (8 Al 3l iy & (Al g g s Alial) il Al ciluhally L0l L) an e das
3,8 (40) & cmbaail) ells el gl Vs s jikally Jaiasall dusyie GGl sty 3l jglaa (5) e S
plaill Ve 88,8005 5580 (553 (e CaSaall e Vil gy 8 Lease 5 813U (gginally (GAUAN (Fanall gl
UL sl elgadiy Auhyall g g gal LetasDlas «billl oy (530 (b lealadinl iy caadail) Linglgi€lly ailally
lehsen b i€ Al 3l e e Dbaaill el ey cdeluall Cun o slaally bl s diaed o5 il 3
sl Zan)f 8 aaya (38) (e Al
Sl gins] saladl Jagal [ elaa¥) gall) 3 Al Al chyste Jia Ul Auaddll claglealls 3l J¥) amdl
Gl isiall (a2
poglae EOE L Cuand llg ciboantl) Jglis AN anidl

i (6) oo 05855 Ally Al cbasall SV jsaall v

68 e ianal) Ayt g igal Gadal dalsh A cilpaat)



D aaad) - Cuabuad) alaal) $ B - da gilal) daaladl dalad) dlaal)

22025 s Scientific Journal of Open University - Benghazi

i (6) e 35S Ayl Ayl o) Jgls S padl v

b (6) (e OsSas A ilally dpapdanil) sl Joling CAEN jeaall v
05555 Jiianal uapta £isal (Bl Aalgs A cbad) Sslat e ool ) el Sially Jshall Jolis I aidl
<y (10) o
s (10) (3o 0555 Qifional) Fnayta g igad hndl Lo 3881 om0 il ghg¥) 55 gl il

se b Aaplall o3 ccbigh ¥y clajiaall §f ilasil) Gueal (el Ll auan (5 1 ) oS Gubiia plaind
A Y cbaatlly Jasdl Grialy bl ey Lee ¢35 oo sinse JK8 ulaill ALE A€ by aas e
Aele iy o g
rdfyal) B1a) el

toditilas) bl GauY) li lasl o5 ddiad) 389 A8 gise leal
ilad Aadipall il (uSat Gum ¢ s IS Jaly i) G Sl LY (sae Gasy gills 1l Flo 5 < Jalas 1

coanll lgany Ledali)ly <l
LA e 3T i Les lagin A Gl (il () Qi aasds o adiag (535 dpdiaill Al dalae .2

Aabiadl 3y ehal e

gl O S ) Jabee Gl 28 WS e Jne I8 GLinl] glae (e sme IS Al @ilily st 5
t ) Jsaad) 3 Aaase
L) Al Wl L g8 Jalaa aladial 3181 @lS Gan (2) Jsia

bl da 0 hj?ﬂ‘ il bl 4 Fl oS Wl dalaa | cgdll aae Lsaall
Lhait)
e 0.80 iy 0.85 6 ol g Aalladl cbaasl)
i 0.78 iy 0.82 6 Ayl Lyl basl)
e S Jaus e 0.76 iy 0.80 6 3 lal) 5 Apandanill il

lia adiye 0.83 lia adiye 0.87 10 il sladl cila izl

3% 0.81 iy 0.84 10 Jottsal) Fusyde z3sa3 Jumitl ol
ia iz 0.83 ia adie 0.86 38 515U Al Jalaal

oppeaiinsal) ralital) DS (385 Aaiye Sl Slayy iy Gl of ) Jsaall il i
N s A2 Gl (g S Laa ¢(0-80) Ssla slaall maead Fli o S Wl dalew v
e BV ehal Gl e o Las ¢ sladll aaen 8 (0.75) slad Cam ckiipe IS el Ggpatl) B5ail) Jalea v/

ol Lgaany

69 e ianal) Ayt g igal Gadal dalsh A cilpaat)



D aaad) - Cuabuad) alaal) $ B - da gilal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

o oK Adle 38550 eSay Lo cdgnaill A33) (35 (0.83) 5 b 5 )< Wl (385 (0.86) &l slDU SN <l v
Lon (8B giga s Al Ainl 311 liiel oS ol oda e 3ling g paall Ballall (uld 8 luaal) e alae)
bl 8 Ady Lgaladiul moy
tAgilaay) dallaall
L) plasind 25 Cum ¢ (SPSS) slany!) zalinll aladinly Auhall Sy Aallee cad Al Al oo 2la3
JAae guaga g A8y i) Gty clibul) daladl dusliall 45lasy)
Onindall Hlas Agas e Al A Sall Gulaall 8 i) dspre 735 Gubai dals Al baail) dilas Gl
S Al Apa €l olaall Lgganlss A1 Adtial) bl (gginne i) 81418 oasladll S Gulie alaid o5 ¢ sl
Gy IS5 aajeling AV oDl (uld iy Cus candilly Telaa¥) il (8 Al calll) e @Sl bk
VS el (385 il gisall Calal magy Jan dlae) @ ccbaail) (sgiie maatg i) sl e gangag

Gl Gubida (389 cibiacl) il giue chiial Gan (3) dsa

Clau giall $aTl) (S5l Ciuagl EOW]
1.4-1.0 i (abdia Gasd Gyl 1
24-1.5 Cadila ey a2 2
3.4-2.5 o gia Jaigia aad 3
4.4-3.5 S oS a3 4
5.0- 4.5 lia s Jia uS aad 5

tlgiddliag gilill) ae
B Agay e Al Buagal) Guiall B Jafiaall Aupde gisad Gaubi Aalg 3 cbaal) aaf L g g Jlgad)
T OmsAll (pdiaal)
O Al B Sl Guplaall (8 Jitnal) Bnyde z3gai Gk 4als (Al bl sl Julasly Jsadl 13 oo Aoladd
sl Cpadidal) llaind il (¥l @laall Chaily laall s giall Glaa 5 Gl Guiidall Gl dgag
t A Jsaall & LS @lligoan o Heme IS dilat o bl pal #hatil & Cua AlauY) @i e
efiual) Augyda £ agad Baal 4alsi 3 cbaatl) sl o (4) dgsa

sl (5 i okl Gl adY) | gial Jsaall
BENPLINEN 0.42240 3.9475 Al Allall sl
S a3 0.44027 4.2407 Aoy Ayl sl
S a3 0.34747 4.3488 33 i)y Apaail) ulpaa)
BUNE 0.26370 4.1790 | Jiiwall dyie z3ses Gabdi 4als S bl

70 e ianal) Ayt g igal Gadal dalsh A cilpaat)



A 33 - bl laal)

22025 515,

$ B - da gilal) daaladl dalad) dlaal)
Scientific Journal of Open University - Benghazi

sl Le3lils Leilhavsial Gy (o) Y AeY) e clanil oda i b Lads 25 cilanl) 358 (e

5 gl e Aaiadl cilantl slaa b lebeny Laa ¢(4.3488) Jawsia o ciliant 1 llls dpadanll claadl) ]

DS Bans Ll ey Laa (4.2407) Jaws sy 35l Apall 8 gl Bannyally dupaal) bl .2

Ao gl Glaaill 28 caca Lelaas W ga5 ¢(3.9475) bugie Ao clias: daal)y Adlal) classl) L3

(4.1790) davisin o Joan 38 cale IS Jainal) Fusyie z3sa3 Gl 4als A loatll (g ) il vie Ll

By laatll 48 Cpaca Loa)l dlaay Lea

Sl il ilibaad) Cppeontl 8L Aalall Y us Lee 8l ASY) b 20 glally Apaaill clntl (f il (pe ey

i aelialis cpalaall Chlea ok daaal o 2S5 lly cannally dpad) cbaatll Ll L adaill ¢ Ul aey

oabal) 8 ks Ll il

Bsapall Bnadetl) Calaa¥) Giint e S5 3o dems G e b caina) Rusye z3sad ket Aalaial) i) L]

g e Guladl 58 e € il cld i Lol cdangie W e Ailly Adled) cloatl) Caiad (e a2 l) e

ALl daalan A0y

e als Geel IS laatl dands agil as e e IS dilas ) JESY) agall (e cale JS80 calasall Jol aey

JS Aalaal) Gl i pe cJhate S8 AL glaall (e Hsme S Galaind g Jeiiea) dpde zigal Guda

Gpadail) Aglaal) e 08l 2S5 can

:Aag g Adlal) ciliaas) oY

(sl ALal) iloasl) SV mal) il sl 5y (polonall Gy lall ol (s (5) Jsoa

($3) (§5ina (%o)gruaill O30 | (Slmal Giba) | sl (saa) &
i e 2 6.40 0.50199 15185 | adsSill el il il el
S 2 19.14 0.63284 4.5370 sl i A Al Al i 2
S a3 19.14 0.63284 4.5370 o) b Eall Glaaylls el (all
S 18.86 0.74163 4.4630 plasiul e “lij:j o el
Je 18.53 0.73413 gaggy | SRS RE GO SRERS e
FasY)
S a3 17.93 0.79567 42407 | ksl el Jloe i asal el oo | 6
e 16.66 0.42240 3.9475 Zaily L) claadl

71

e ianal) Ayt g igal Gadal dalsh A cilpaat)




D aaad) - Cuabuad) alaal) $ B - da gilal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

Wy caesSall aplaal) b Jiisal) Lusyde z3sad Gaada 4nls ) Ly 2kl sl 5ol e Jpaal) (i€
Leilisls Leslangial Gy 53V ) (AeY) o baatl o3 (a3 85 Auhll (8 uSlaal sl cpdadl oY
b LS Al

(%19.14) ansi 35 (4.5370) obosn Jans iy phaall 3 Al a4l Comnn .1
(%19.14) o 05 (4-5370) (b Lo sias Golaall 8 Bpanl) ilnaylls 536a) gt .2
(%18.86) (caus iss (4:4630) (obos Janssiay Linglsiill alasiad e OUal) il dssall ol 4.3
(%18.53) srus 05 (4-3889) sboom davisiar g S aderl) claliin) bl i iy) l€ad AAS 20 4
(%17.93) e 05 (4:2407) lon Lo s i€l aletll Jlaa & o sSall peall i .5
(%6.40) s 035 (1.5185) obsn Lo siay s siSall bl gkl Gl asaill i .6
Jtisal) s yde r 3ga ket An)s ) bl 5 g Baad) ilinaslly BeaY) Gty Al Afianl] Al Chaa da
aall ) Al ) Jabeally A8 clasll ¢ 5isaSl sheal Jie Lan clipead ji5 bt 35 3 ApesSall Goladll
e Ol oyl ansall Jupall A8 o) LS LAlad ey Adas i)l Jsadl ddee daass elill abaill Gajd e
Glakally Slaayl) e paiuall capaill dey Gus Aaal) Glaiil) e 2l e a8 e 55 La oSl oladn)
aliall Zudyll 3lsall o (Sguatl) 2] Glanal By ym el gl

Claially 2y e abeill ading Cun gAY el alal Ly Gass cusi) i€t Chana S <91 Rl e
Ladatl) dgall ) Jsaasll 8 Ligram DUl dals 8 cbaaill oda Jl b5 cpopus e i) Juall o 3uad)l
Ay ainalg alaill Baga e S5 Lae (A STy

g olee ol 3 caadyl) Guplaall ekt e ang AT e agl iSOl ailal) Jlae (B asSall aeall Gl Sy
tes - DUally Calaall 4005 ralyy aaaiy Apandail) Clsbuad) Cpad (sl 5858 Jadi Aanialy bl i) L gl sisall
JB s 3 0l oY) s sl bantl e il sl s alail gl Gacadall disaill e o (e a2l
oo Aaaal Jis Y 4] il g Gaad lens Les bl 3ea) (allis Al Al Chaa Jie (A1 ilsm 3)lie
oy

Gaily . el Gupde zisai Gul o pulad) 5B o jibe S8 A5 Ll Al bl o wa
palaill Baga and (A agun Lae (DUl paead el 8IS el Apda Jola 0 e 0 Y cailadl) (8 85l Jsaill

Adsials Ad g ST alaag

72 e ianal) Ayt g igal Gadal dalsh A cilpaat)



D aaad) - Cuabuad) alaal) $ B - da gilal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

gl Ayl st < ol

(s ily Lped) lpanill) I8 gaal) R (pueadll €05ty (ghomall ¥y (poboun) Baagiall G (6) s

gl (S5ima (%) e 3% | Glaal) i) | Jaaigial @il )
S aad 19.50 0.60602 4.6852 Ll i€ aladiid e Gaabeal) iy 308 7
S aad 17.76 0.59999 4.2963 Sasll )Yy Cpalaal) (ans daglie 8
PYEE 17.00 1.13184 4.0926 DU (s g S ailal) 2l Caea 9
mad b Cpaleal) () il jlgally Culypal) (s
Lo sie 3a3 15.90 1.10068 3.8519 s ) 7 10
bl 8 Ll il
o (& Cpaleall gl poskall (a)h Bpas0ae
S a3 18.12 0.62041 4.3704 : T 7 11
S AS) adal)
@ g A addatl) b sl 6 cloas
S aa3 17.72 0.65303 4.1481 € et & ot 12
Calaall (iany
b gla 2a3 16.00 0.44027 4.2407 ity A pdial) cilpasl)

5 caasSall Guplaall (8 Jufinall Ao z3sas ke (333 () Byl A pdall bl sl Jsaall 134 5w
Leilisls Lalase Ao 3Ly (A1 ) AV (e cbioatll 038 a5 5 a5 Auhall 3 Sl sl udiaall oY
sy LS gl
(19.50%) aus 0355 (4-6852) solass T sins Lindi€all oz e cpaabeal) (s 3l .1
(18-12%) oausi (1355 (4.3704) bosn Jasgiay (35 5N aabeil) Jlas (3 Graleall gl pskil) (ajd 3pas0as .2
(17.76%) 23 0335 (4:2963) solass T sins sasill C)3Y 15 Cpsalaall Gimnns aglia .3
(17.72%) ons5 G5 (4-1481) oboon Jass sias cppalaall mns (5 35 7SI adarl) il e Bl 8 a4
(17-00%) sousi (335 (4-0926) (sbon Tavssins ORI (53] o5 5S) oulel] 26l Conia .5
(15.90%) o2 0335 (3-8519) (loon Jans gias palail) & Linsl i€l rad B salaal) (o] llgally byl i .6

O Gl Gl cpiidall Hhas dgay (s el dusyde z3sad Gk 4als Al lbaadl) ) bl o8 jads
Lee ¢ ) Biall Jis Ll oS30 ot o aleal) Gupsi 38 o O cpeilanDlay agipd adls b Al
compl) 3 Al B Jadl) aladiu] lacal 480 Gy el i oo Sy

G Aesliall gl AS)sal Cpalaall Apala o Ui 55 Jgal) skl e duasane of ) Opiaall Ll WS

Gan Raglie o ) 15l (@IS LGy pim Dal Byaione Baa)S galing dae (s () Aalall Jaas Lae ¢ s S aulal
ao Bl el a0 et Lae oull Culll) (and) iy s AT Gaas (<85 uaall @hla s caladl)

el b Ll gl

73 e ianal) Ayt g igal Gadal dalsh A cilpaat)



D aaad) - Cuabuad) alaal) $ B - da gilal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

Y ool Jomill #las s S @lsad) aaf ey (O (gal 3 S adel) Al Cona o Wl (sl (g0
Al Audyee 5y gy M 15l LS B0 abail) il e o) Jelitl) (e pei€ar daaliy cupi ) (O 2 ling
Aadl) aeblee et Sale Mas il e sas a3 Ll man (b Cpsaladl) Syt i 00

g Bl o ol 58 e il IS8 5 cibaaill sl o e ol cadiia) o)l G cle IS0
Cila ) dalio Jiga gk Gk sy ¢ aiuaall il el ddee gl A5 et Las ¢Jiiusall dupda
celpn aa o GOy Caleal) g (g S aabail) A8 &5 e Jaal)
+Agilal)g Aaaial) cibaastt) < Gl

(A silally Apadiit) cibpastll) Jo81 saall il (aaall) € slly Glnall cilai¥ly orbound) Janagial) G (7) Jsia

(s (5ieua (%)) 0381 | Slomall Gilai¥) | daeagial sl o
S o 17.90 0.81182 4.2963 sl L] il Aaclye e 13
s S s 19.00 0.48977 46111 | e adeil aelall laldly eyl i | 14
.5"94.:1:.;}_.‘&\ Aoadilyia) A5y A9 ade
S a3 18.50 0.50095 44630 | & it et 15
w\ A.AAI‘)AA
L sl iS00 alaiind aey (3) sl WYY Gl
S a3 18.00 0.82974 4.3889 Al o S AL 16
sl i
1S5 it ) Asendasill csbulid) i
Lie s 16.50 0.91240 4.0926 SEN e . o= 17
Al 4 COall A gad 5 Cpiled o e
L a3 17.10 0.42953 40407 | TR oo g
3y S
S aad 17.70 0.34747 4.3488 A ilal)y dsadatil) cibiaal)

238 Caifi @ g Gulaal) b Jiinal) Bujre zised Gabi e Al A glally dnadanl) cbaatl) aal Joaall a5y

ol WS Al Lol Lilavsial Gy (oY) ) (oY) e cilaail

(19.00%) st s (4.6111) Tamssio liinsall beill Zaehal) Cilaslandly Cilasyil) Conaca

(18.50%) g2t (1335 (4-4630) Loms i Jifinsall sy 390 (ooki] Annly Amilind i3y Jisi o2 .1

(18.00%) o (135 (4-3889) dawssiom aubaill L Ll 5S1 plasial aey (s3) Sl Sy e .2

(17.90%) ous 0335 (4:2963) bons i Jiianall illbiial zalial doslsa p2e .3

(17-10%) s2usi (3335 (4:2407) domssiam asis SN 2l 3 (DUl Gpmgumd an3 (Ol 255 020 .4

(16.50%) oot 0355 (4-0926) Janisia— Guaall & gl SN aais A dpadanll ilubodl et .5
5 i) adanll deehall clubidly eyl Cania o ) Auball 3 ouSlaa) Gugsl gaiiil ohl e

IS Aaaly il Ol L Aaa Taadad 3l 20 RS o il IS s Gun ) aa b SY) (sasil

74 o ienal) Aaayia ¢ dsal (Gaskad dalsd ) cbyaadl)



D aaad) - Cuabuad) alaal) 6 - A gidal) daalall daled) dlaal)

-

22025 s Scientific Journal of Open University - Benghazi

G pdail)l Ll pe Calin daclyg Aipe Cilapdi sk Cangion Lea ()l Joadll B Al oplad) sl Lile
sl sl

Jonil) ey Cam (AT Gy The 2 Jiinnal) Auujde zigar bl daaly Gonglhind L3) A5 e Ll
Dy Binie dseall (RS gyl o3 (g 2akl] AU iVl 3lgally CalaaY] aaa3 daaly abad dsag malil el
csthall Joadll Gaaan 8 eda () (525 Lae AlalSia
S ool zlas 3 ¢Sl cbaatll aalS adaill L Lagl g€l pladiad aey @3 sl Y1 b Wl g
Agiaall GLLY) aas (Bgia oty Bagal) et S ulaall 3aTs ¢l gl g€l Jadl) 2135 anial Raliia oyl s8

ALl e 3aal) JI5 Y s o) lllial malial) daslge pre pditall Leal) LET S dagall cilianil) e
La (e el cleally ¢S i) Sl e Jfinall Cihlea a5 e Vs Lol callud o aaias
Ao ludial) Fan gl S slailly Jaall (3 ililbia pa LSl alial) sk ) dalal) S

o Lasad callie] (S Y a3 ged g pSIY) Bl b OO Faagpad cand (il dgag pie (ady Lad Ll
gl Jia jhlial agiayas 8 OOl iy dilaad daaly il agng pand . aleill 8 Al Al aladiad Al
cilaslaall aladin) g gy duasadll

Culluly s il JIay) sl Bile Jiay Gulaall 8 oasl i€l ISY) aaiin Al dandaiil) cilubandl i <Jaly
pabail) Bagn o 5 Lea QAN 8 0o ol Gigie ) (525 8 Biiae dpelal Ay e of Cus s ailas
Al Joeadl) a1y ) Je il (i

Gae nd b Laals 1550 Gaals 893l Gaalasill ol o ompn il Gadiaall a5 dgay e c@ilill o2 5
A L 4ea (Gt Cliie daly )l adladll s cAacly dpadanp 4058 Ly G2 L Jiisall Ade zisal Guli e
ol jludd daals 45) 5y canlatl) (8 L gl 53O ae s Gl A ye Gilag g il sk o Jaal) (g)5 ) (10
ol (& ) paing (Dlall s pad flea o S5l a8l
) B Juinall dsta  dgad CBudat Aalgl ) cibiaatl) glatt Aaikal) J glad) aaf La: SEY Jlgel

OmpuAl Cpdlaal S Agag e ulll dsagsal)
O Tl a2l ol 3 iiasal) Byt 350 (gl Jobally s el paf Judaily Jlgedl 13 e BsU

sl Gial) LAY Tpsil) (Vs limall Gy leall To sl il 5 sl Gudial) i dgag

s AUl Jeaall 8 LS llhg cula piaall aal = hadu) a5 Gua ccla el dalaial) Al ¢l jeé
A Jpaall i LS o ghasud 5 E

75 e ianal) Ayt g igal Gadal dalsh A cilpaat)



D aaad) - Cuabuad) alaal) $ B - da gilal) daaladl dalad) dlaal)

82025 s Scientific Journal of Open University - Benghazi
inal) Dyt £ 3sad Gl Anlsh (A bl o QAT plally cilaiial) ¢ (8) dsa
il (%) ol 0380 | (Sluall iy Jaugiall AR 3,84l 28,
1 25.45 0.26311 4.9259 Lnslsi€all e cpaleall iy 3l 505 2
2 23.13 0.41768 4.7778 Jetisall e Jeadil alial) Gapas 3
3 21.73 0.62041 4.6296 hiinnall pulal) y35kais Al Fmamdia Ay Sha oL 8
4 21.27 0.50095 4.4630 Ol b Al dnany Al el 1
5 21.06 0.50095 4.5370 I alanlly 3g A aleill alasial uas 4
6 21.06 0.74163 4.5370 I bl o) ALalSia Fpad e jolan L 9
7 20.92 0.50199 4.5185 1)y SIS ae s duadet iy i 5
8 20.53 0.63366 4.4815 aeill aeal alally alad) GueUsill (s Opslaill s 6
9 20.53 0.74233 4.4815 Lagall Gy bleall e 585 Lna ani Lalaif gadas 10
10 17.47 0.92052 4.1111 Jiiasall syt z35a3 pe 2 Cilas iy Silaskus guing 7

Aanll) e &l Gujlaall b adail) gkt cilagiie Jon Gmsnll cpdiaall A5y okel Jsaall b Al il e
pad Al IS Wajlie b Cpalaal) s (8 Ll cualiall Cuaad clagd g€l ualing gy plaal elas Cua
) Aall Jial' LaslsSall o Gualaall cups B L) 303 = gike of sibad) saad) (e Jaadl s sl
S Y s2ny aslsiSl) skl o el AelE (e Lea (%25.45) i (s STy (4.9259) bansia el
A A5 8 i) lles Jadil malial) Cuant e ela o5 aladtl) Adled Glacal Daadetl) oS0 UG 050
LS . itid) Janll Gsms o)l pmndl il po oadedl) (sinall 315 Anaal Bl Jilie sl 585 ¢(%23.13)
sl Catan AlalSie dad) daailad jslian s 5" g I aleill o35 "l Al Al s’ of bl ool
iy Shene Analed Ay by diisall Apie ) Jeaall o e Jy las o(%21.27 = %21.06) e duws
Sl (' lal) alail sl Aol Reaiadte Aday She oLa) & e elag L Jelilly S Al ae s B
(el .y shail) Al i) lacal Ayl luall e slae¥) day cpdidall @l ) ei Lee o(%21.73) il
(e Qi 5T (17.47%) s G5 S e Jitisall Lsjae 73500 pe 83 lasyiiiy Sl puin’ ke Joas
LSl lll Bland) b il 61 mgng are S Sudnlly aopnll lll Joa il cleay Al ) a8 Las
Y chleal) e drine ¢Sl il Aadil Gusaty Galally aladl Gue Uil G Osball 350 o Ailaall il giaa)
Aol 280 Liala a0 Jon D) G e ) Aala ey 8 Laa ¢(%20.53) 5,881 Cobyall 3 el Lagall e
DA el b adail) Uil all) s glail) Gaaal (5 Gmsnl cadaall of ) i) s il o3a gulail
o Asale Cliead Gaad Sy (AaDle dpanded Ay yigiy cCinall Jjats caliall duaads (Galaall Cayn oo 5:S5l)
a)a i A comaill oadiaal Holia (e bud (B e sSall alaill sty gl il sda uSad LS bl 3350

Gukd Azl SV i) dusjad’ Zosai sl daesd Al Glaa) () Gman 0ol ol DA ailial AaE 505k

76 e ianal) Ayt g igal Gadal dalsh A cilpaat)



D aaad) - Cuabuad) alaal) $ B - da gilal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

@By el @Blgl) eV (e 385 Aaaly 2 Apsiliials Lhtives Tpais Ao 330 callaty il siall o3
Al
O sinall duuyde zigad sad Aull) LoagSall Lujlaall Jsad jujadl kel ) geall) Le : A Jfjaad)
i) Ayre magad gad Al Faa KAl (uplaall Jsad jodail & fiaall ) gl
ZRal) ) pacll) sl Yl
bl Blai . Jaad) Gom cilblliial dlaxin¥)y Gaedll clyghail) 3S)sal addaill Jsaill Gpaal ) secil) 134 i
alle ddlial o aghyd Glacal Zunall cibleally Cajlaadl GO 055 (g5l (o granal el gl i€l (8 das
el 4355 e 3L Bkt Fnala’ il A Conginn Lea ¢Jsal) 13gd Bl 55l dll) Gaa Sl Guplaall aaiy
e zisei sai Jiad Joas aial Gl 88 S Bulll) CSHal (e Ao gana o il 138 ading g . iindl)
fh Lad i pall oda Syl (& doiasall
Aaadl i) Gl e Bilaie 06 of 050 4alas ging of gales Jond (6Y (Sa Y 4l Cas all) el Cilaa 1
g Gumo aallal) doadaill uleall pe 38155 Ly alaill 3aga (paad e gl o 3850 Gl caalail] 2o slaial
il Jeall Bgu b Adliall LU Colaally cibleal) dliar Jlual zas o 5508 ST bl 5 addal) alail)
Al ol aalS ) Lpae z3g0 8 ) A0l Aaladl g lehe el i€l ABLd) cluhal) .2
alailly Ll La ol o€l e it daed Ay ) JUEY) o clisyall o3a T LS ¢ gl el ciliant dgal sal
celpm o Gaaleally Ol @y Gahans aaledll B3 Gl (& S U g el
Ciloanill e Ao sana @llin o Leatlis cupelal ally lud 8 ) adatl) 28150 Julas DA e Adlal) Aual) ilis .3
555 el Jsla aiali 5)g pin o il sl a8y L Jenl) Bl #las laval Lol (gaail) a3 Al
Aigyas Hska ST calat 3sai M JEY) dadee Jagass A cDICa dallaa o 5,06
Zsa Gl ot U lbaail e sy @l o)l aaat @ Al @ Lgajelal Sl Basaal) cilbual) 4
fhy il dus)ra
(pdel) i B Lena) Caanas edaad ) Ainl) Al skl acadall Jisall ai) Learls Adlall cbaatl
(ol o aad) 3 ) S Chnn g ASA claglll Jie Banll Sieatl) Gle) Lgaaly Ll bl —c

(D2l Ay aal) Y)Y ians Rasliay cLngl i€l Azt e Cpalaall cups ai) Leaals pddl cbostll o

77 e ianal) Ayt g igal Gadal dalsh A cilpaat)



D aaad) - Cuabuad) alaal) $ B - da gilal) daaladl dalad) dlaal)

22025 s Scientific Journal of Open University - Benghazi

Apagead end Slaydl d5ng aes ¢ pebll Jsadl) pe i daaly ciluli le) Lgarly 20 lally Tpeaall i)

(s S bl iy & DU

DA b mali paled Jnt popde @l e i 68 ) o i ddplas Ll Sae cad S48 )

\}_7\.534\ (paaad PP LS Z:my.\:\ aha 6.45 uSA:\ dalall &"_\1:\&;:\3\ dﬁﬁ;ﬂj ‘Z\LLA\ k._leAJ‘ 8% B.J\.nluy‘} 41;..4\‘5 &_Q\AAT @4‘5

Lad 6 U] dujie sa Ylady Ll

A ) guall) cifan <G

e} 8 5eUSy B S0 i Gumy chll) Apadail) Aaghiall 8 (53 Jgad laa) ) sl 13 Cang

dalaall (pe daae ils Aadlas e JS el cdonsdy jglas dued e Jeaill 138 35505 . Jaiiad) calllaiad CUL

p ) e Gl daadert)

L)l Anaal And dwaad PR e Dadaall Adeedl 80 Lagleall o adia) 0 jakal
Caagll aa e LS, 35SV alanll dadaify cAual gV clpidal) ASAN cila gl (Jie Bas Bheals g e
e Oom lee (g Zaad)ll alaill jalian ) cpalaally COUall Jgeay laal (uylaadl Jads e i) Gl s

gy dale s ):‘S‘ \-@*é:‘j oalanl) doleall 3aga

) Y sl Cangs ¢l Gyl 8 Elleds Lealatind olacal Epan) Lagd S e agany sy Gualedd) daals .

Cilaially (LMS) aletlh 5)lf dakail Jia ¢ o)) aulaill sl aladind e cppaleall (€ Ao 355 3Lald A 5 el
A Jgadl) )5 ¢ 5 YT alaill B agihlen sk Ao apaelid duyes dae iyy s s WS L ale Ll

'U“:’J'ﬂ‘ @ ‘F::kam\y‘ SN b Cadagig

ST gy ) gl 138 Cagy ecllily 5y ghatay & yo Aaaale’ Ay lavial Apalaiilly Ausially Adlal) cliosl dallas

A0a) Al Gty caltine Jugai il (alally alad) Gue Uil (o ulShal) et Jie eciliaaill oda dgalsel Allad
Jsaill dachall Lpadatl) lsbud) Gaadal Jagasds Gandad Apalats Cladlal ehals ¢ Jaall JISEN] aes jie dpagleall

il
s A JlaeY) 3abys ¢ Y Ayl llgal) e K55 il il ge 8L Aas palie sl

- SN ¢l Sl il Qs (e lhaaY) cISH) daed) e S5 5as Aaded dge JIaY) L) sl

1

78 e ianal) Ayt g igal Gadal dalsh A cilpaat)



D aaad) - Cuabuad) alaal) $ B - da gilal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

Jaslly ola) LSl e anaelas iyl (O iy Cums caliall o JlaeY) 80l Cljlea s plans LS
skl Axspus Bysie Jae B (8 laill Juml IS8 aelass Las i ol o
Glalad) s ) sl Corgs el3glsy Gulaall 8 asdsi€l) IS pead dpadeall clubudly cilesy il peas L5
Lol Gl Apleal Laadats Clela) gy e claslsiCill 38 e Gulaall ead (il el Gusy daadlanl
Gk L gl 3l e (pancal g 7S alxill 5o g jiles puay (o Jand) i LS o)) alal) A3y 3 DU
coulall Jals dials Alled
Gl (Gaaleall @) gk g gl 0 DA e alll adladll 8 Ao Al Sl sl 1 Giag
(JalSie IS8 il Y) 038 385 DA Gase calailly @) SURY) Grents Ay 2l sl Aadles czalidl
ol s alle el e OOl aelud 5y gaia g dias dealad Ay Hie (63 Jiisal) duijde m35ad Gaad (S

Jifinal) duyie zigal adad Aalsi i) cbaadl) Julas :lay),
48ty Adlal) cibaadl) Yo

Jie Fna Sheat e e Sl Goladl e vl o Elad) i) cpelal Gua Al Al Aol Chea e
ay Byshie Al A 55 o) LAie s Aale L paded AupaS (e GO a e Lae cApal 581 alaally 2,53 cila 1)
cgamll Sl play) Suiaal G Dol

s bl Joaill Dlee aLal 3 Ao Jiay Lan Binaa Zangl €5 Claee S350 Y G cilinally 556aY) (i o
ca) e Aalbial padedl) 3fsall (pa salin) (DUalls cpaleal) e Geall (o aay aslial) i)

& Slhsma Osalaally O dalsy Cum o 5 7Y alail) didlad (o 2oy Wbl paey Cuily) DS Cana o
Aaadad Auyad laal Aped ) At Al Gueat) dald) dalall (oSes ASE 038 . cadedll (gginall ) Jseasl)
Gl

yadll Jals el cbull sk e pdbe G S5 13y (sl sl alail) ookl acadd) dosaill pals o
Al gl g€ Sl s SIS o) RIS Clilie Ganads S of (g pall e G A,

P paillg A pdid) cibiaail) sl

Ondene Osalaal) 06K of ys il ag de ol Lin VKIS ¢Lia gl S0 Gladid e cpalaall (uyxi 3l o

skl 138 38 5ad U il ylgalls A8 jaally

79 e ianal) Ayt g igal Gadal dalsh A cilpaat)



D aaad) - Cuabuad) alaal) $ B - da gilal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

DS Baad aalanll Bl = 3laill Cpaleall Gams Ji pae a0 Cus ¢ uaall DY (palaall s daslie o
Baas el culld s e spanadil palaall sailiaalls aedll s PUA (o uusal) 28lE ujes Cang Sl

Gun Allady Lol 3ylsall alasind e (DUl Cupa bty 13ag e DUl (5] 35 S el 2818 Conn o
il iliant dgalsal aadass daleill agipat a8 S IS aenn o (S A8 238 a3a5 )

Gaad )l gl i Cpalaal) Jag yainse sk ey Dl o Cpalaall Jigal) skl Gaj pali e
st ailal) Jiise Ll g8 Cpaled) ot b LAY o Al

24 gilalg dandaiill cibiaadl) <TG

Gle e 135 byl Joadll aey moaly 358 5l obes o Liiusal) anlaill Zaclal) cilubaadly eyl Conia @
cadetl) 8 Lea gl i€l aladid (e 33e3 I ac S danaly il @llia 055 o Cany 3 B
s AUl adaill 3Rt s dgeall maen dag AlalSiag Alald 45 cllia ()5S O e G (B oapall Calaa) 3aias

Gilabin) pe ety ) Al bl e alae¥) b ohail] ae difisdl bl alial) daglse pxe 0
il Jaall Bsu 3 Aysllaall chleall ae il ST (058 aliall Gunat (55 piall (po s QI ¢ )l jaal)

(g S Al aladia) 8 BaS Gaas jaY) 13 Jia daad )l 3l 8 OOl Gaagead anl il dgag ae
vl ladl) 8 agiuagad ey (Ol by ead cliles dllia 068 G Cany Ga

o) -Akanl) clubudl piekaiy ccupnll ks (Aianll Al awad Cpecal Aals Glad) il baaal) oda Aadlas allam

O Gy i) Gujlae el 53sa Ganeats oal) addadl) Calaal Gaiat lacal Jundl o 5yeisally Aiuiall 35eal)

celm an o Cpalaally (O ekailly paill ae i 53S0 Aaala’ By dal e baes Jass

CJM\ Jsail) M Q\,}ﬂj Jalr 1 Lald

Gaakaill jucanl) : A6 Alayal)

gaia) i e Gl wleills Aa sl 55 B b)) Jgatll duaida 5)3) pusnli .1

ciiasal) Asyde 7 35a3 e Ll lanal Apadlel) Cilubudly gilsll) daale .2

el Joanll aylaall Ajala (sae (el AdLASIA) cilul Mds .3

s eldly COUly Cppaleall Jatis eyl Jsatl Bnaal Jom Aygest cBlaa @) .4

80 e ianal) Ayt g igal Gadal dalsh A cilpaat)



D aaad) - Cuabuad) alaal) $ B - da gilal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

soal) 1at 40N Al pal)

ek ageas ) 28LaYl cAisisay 458 i) lSat Gaplaall aag 3 lld Jady Cuny 4080 Aiatl) Al a1
e Al a5 gt Aparla Ay 5 55 Cpamins Gyl 138 A penall 53 s0aSl) Bhealy dde Ll cilasll) e 53

Lo cplall 8 L gl o€l clasil Clen et () alill o8 Caagd Cumy :oDMally Cpalaall 4y s () .2
(el alaill gl ¢ g S adetl) s lanyall o3a Jadi o) Ging - Baadal Llaal) B35n s b pgas
D) aliall 8 Lol gSll ad 445

(el mlaill jalic maliall o3 et of cany WS el cibleally IS Gle S5 8 malia araal .3
e Wl alailly ddaall aoliall mary LS Jay saill pSEl Ao ppanidng Ol Jelis o jia Lae
cotliall Graall agdll il D)

s A lShal o3 aend o oSa Cus aplaall il acally Jisaill il i alal) g Uall e clShl) juas .4

A i ol oS el I ALY Lyl el kg cualiall gl Al Al Gusail RaiU) 3)sall

Baall Aallad e ya Laa canleilly Ll iSOl Jlae 8 4l s dalal)
Al Cunat DA e bl B ayl) Joatll Colaal (385 ga Ranla sshad jpeail) 240 (e Al Ayl e

coaldl) g Wil e lSHAN ujets cBfan malie aranaly e el GUals cAiatl)

afilly Aalial) AN As al)

AEN sy Lae (590 (S adaill s ooV Adlhe Lgiage 0583 o s pliall 20805 2085 Aaslial ducnadia (338 S35 o
& pens Lan clbaatlly Clady) mia g duyes oyl aal Gle Gl daxins LS aaaall il Gaial bl
gleal) a5 yfiee <l )i A

Cam ¢l Jpnlls Aaleial) bl didats pan DA e Gulaall olaf dulatd @l g dadidal) clibul) aladiad o
GlalatY) agd (e el sda S G (Jlad I8 Lgindlans cadail) sl 8 Caacall Lol dans (Say
Galall vie Gt lelya) a0 Jean L lalls

U Jsmasll e Guinall iy Laa Gjlaall (3 oayl) Sl (s5ise Aailial 1dplo Ui g Y] duaia (D) o
3all e et Ll WS el jlaall Jumdl S50y o101 auil clgal gy cnll and Jsa A2y Cilaglae

81 e ianal) Ayt g igal Gadal dalsh A cilpaat)



D aaad) - Cuabuad) alaal) $ B - da gilal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

G S DA (e el el b bl Joadl gl (Slanad By e il il (pe 20 Aoyl i
Llladllg 5. LSY e QL: Ssima (38l (S Cumy cdale i A K] Aaia ldaly cdadiall calilul) e\_\slm\} ¢daalia
‘§A§)ﬂ )m:d\ Glilaiad u.u)\.\.d\ PNy (»;::L."J\ Blg ueu;:agﬁ e Lasg ‘t})ﬁmﬂ s ‘:;s

boanl) adleal daiaal Jslad) :Losbu

(zraall) Ja il
sl Goaly Goplaall ean 8 L) DA (e Golaad) 8 Agal) daanl) 4l B Al Al Aol Caria
Glalgdiy Amnadic Aoy galn 8 Gub oo Lol e dpalaad) oy (A Ll saby- sle Cpalaall oy
RAVN L ol gasall

G (g Iy sl 2808 Conia
c A alanll 53a0 ealiall (& ilysa ey elldg I aladlly 39 pSIYE aladl] aladiid aja5— -

Ul
DS Aaaydl (paal g il paan 33ke) DA (0 el Ciblen Jacl galial) Cyas- Cled o) Zaclsa o
g ilaay! Jiieadl

il S 2asid 5a0 Bau0n Gl G by Jifianall Byt 35 pe S Cilanyiig il gy -

S
O pedy elaa Jasal Gl 3] DA e plaill aedl paldldly alall e ladll o Ogladll ujas—
L e - Jasatll 408
Lalalaia) -
cgaedl) Jlaall & puskally Gaadl aes g ial) aubatl) ighaig Audyal Auavadio Adas She eliil— Laradic Ay Ko dgag a2e
« il u;.;iggm | o Y el e S o B aaits Aalal ala Lol s ola]

Ja gl oSl ey A e Analatl) Zoleall Ao ld 3al)s aalaill 3398 Guuad L1

col) Jsal Jenw Lae Bpaal) i) aladind & (Ol cpaledl) 5cUS oy .2
s Baaded Clpal i DA (e ailal) By plaiY)s IS i
el leagll ae il Ley Jifisall dusjie m35ad b ayd Jgad gl L3
ol (8 aalail) B35a ey (el llall 3 Gyl il 2S5l 8y e Jifinnal) Fuajre s Jgail) 2ay

Pl O g clud (B anlatl) AUSI el pughatl) dnanl ) Aapal) il jadd Cua
Mgl alasin) Adlad Glacal Zuadanll Sl Jaalis cpalaall Cupvs o

D paanll Bllliie pe celatl) (sl (3855 Cuny maliadl Cuass e

cpliial) yoskail) acal Afiny Shie oLl DA e Sl 33a3 @

82 e ianal) Ayt g igal Gadal dalsh A cilpaat)



D aaad) - Cuabuad) alaal) $ B - da gilal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

NERE- JUCN RSV TEN IS WES B TGS PG DR WHE ELHIST P B

A SlaeY) G 38l Aaaly 305 daadliinly (lhtive Sl daubin 53)) Gl i) o3a Gadai b = il Gallay
A b (solaY)y et
il padlda

Omsl) Gaitdall i Agas (e dll) AaesSal) Gylaal) i) Fusyte z3sat Gukai dals ) bastl) aal o 1

Ay 2l sl 8 A slally Fpadanll cilpaal) ) 28LaY L (il Lyl sl
Zens O Al e sSa) Gulaall (G Jifinall Gspde z3ses Bkt 4nls ) culastl glail Aa i) Jslall aal o2
il gl ainal) ylas

LagdpiCill e aladl) iy 3 5lénay)saby 1

Jitiadl) ihlgn Jodkil galiall Gunss .2

cohisall alatll sk Ayl Aanadio Afiny Kl olis) .3

poladl & Al daal Agdl ks .4

I alally 35 YT bl sl Su3a3 .5

I el o) ALl duad) Apades yilas yd5 .6

gyl Y] ae i dpanlad By yidgi L7

sl el aldlly alall e Uadll o glail) Sues .8

Liall s cbleall o 55 Bta aui Al Guls .9

il 2y z3sai ac i byl g lubis gy 10

A luhall ehal 2158 (o Aalll Laa Kol Goplaall b arlaill Guats Back agh Gabad) 1cilaidal)
Aaill e Lagdgsill a6 A cilud eha) 1

Cmabaall 2yl alal) Adlad Jilail il sl .2

Jetisall dyde zsas Gulad A (A1 U lasl Alie Sl ehal .3
O e Lol maliadl il sl cilul chal 4

oS adaill Jon sa) ellgl el slaiin) Cargs wluls el .5

Janll Ggms lllsiag el abeil] oy 3ndl) Julat) il elial .6

83 e ianal) Ayt g igal Gadal dalsh A cilpaat)



D aaad) - Cuabuad) alaal) $ B - da gilal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

: silaall

ey Gusll Cpbpiall I Agay (e Qi) daae (2018) LASe Jii caldlally cdielan) Lok il ol .1
:5015-493 3 ke ((4)45 gyl plall claahs Aaa cctlyuiiall Gians LBl s amsasill sls) G b Guylaal

Zeas o Uiinsall Fusjia sgun b olall (gl abetl) asydey (groae 4nls Al lanl " L(2015) dema 0y ccahadll .2
3hed Raala (Al AU () 360 Ang gl ¢ en Alailae gl Guylae 8 Ay — syl

Aaalall A sSall Gulaall 8 dafisall dusjae callline il daa. (2022). s o ¢ salls casans Jlaa BN .3
Lo ) B8l deals o itwale Al e

gt bl Las o) b leadsat ghiiy diiaa) dupadd Lul) =l (2006). el ve Jlas cxslll .4
.102-78 «(1)18

Alaa Galil e Sl 10 220 Cu €l 3 Qs (ajlae put (2014). shss o (O c@)le Qe i)l .5
A34-111 (3)32 claaslgisilly 4wl

dals fwabe Ay 3ded 8 lad) adinadl gl 8 sl Zupae sa. (2012). 35eme Alld dens (el .6

. (3l

gl Gigad) Alaa. 355le Loblat Ay sdiinal) Gujlae sk A allall Cilgagill (2023). Gua eal el 3 7
48-22 «(1)41

—45 ((2)24 Lusal) Ll o Dol Jodl b Jiieall Byre aals A bl (2002) sene 2eal (mllall .8
.67

cooall Sl s palall. S alaillg Jiitnal) (pute s aleilly Lasd €3 (2002). cea e als colde .9

Aald) Ak 8 ) VL Lele s diind) 2ujae Slasiar (2020). 2 68 e haly ol 2o s (sulall .10

521-500 ¢(2)8 cAawdilly 43 gasil) aglall dugal) Alaall

:daig i) alas

o ebiai i)y clubad] Gl Akl callaall Jios cibaailly clmaal .. Lt 8 alall aleill. 2016 . 5. 10

. COI: 2025 ,——+3 10 4 https://coilink.org/20.500.12592/vmx8rs ¢ glayi NI o5
20.500.12592/vmx8rs .
: https://www.dspace.zu.edu.ly/handle/1/4627locale—attribute=arl, (2015) &g 0l z 8 ¢ pale .11

t Ll dadlaall Joy lpaailly clABi) e b aladl adell (2022) Al abailly 3l 505512
https://policycommons.net/artifacts/1710660/ltlym-Im-fy-lyby /2442309

84 o ienal) Aaayia ¢ dsal (Gaskad dalsd ) cbyaadl)


https://coilink.org/20.500.12592/vmx8rs
https://coilink.org/20.500.12592/vmx8rs
https://coilink.org/20.500.12592/vmx8rs
https://www.dspace.zu.edu.ly/handle/1/462?locale-attribute=ar
https://policycommons.net/artifacts/1710660/ltlym-lm-fy-lyby/2442309

S 3] - Gadlad) sl ¢ s - da gidal) daalall 4alal) Alaall
82025 s Scientific Journal of Open University - Benghazi

Language and Communication

Salwa F. Ben Amer
Faculty of Languages
University of Benghazi, Libya
drsalwabenamer@gmail.com

Abstract

Communication is essential for human survival, and language is the most effective tool for
expressing thoughts, intentions, ideas and emotions. Communication plays a crucial role in all
aspects of daily life.
This paper explores the intricate relationship between communication and language, two
fundamental aspects of human interaction. Communication, a process that exists across all
living organisms, is the bedrock of human connection, encompassing various forms and types.
The paper derives into human communication, examining its core elements, the reasons behind
communication and the challenges that impede its effectiveness as well as the strategies to
overcome these challenges.
The paper further explores human language, tracing its origins, highlighting its unique
properties and its components, analyzing its functions and roles in daily life, social structures,
and cultural identity. Furthermore, this paper explores the process of language acquisition, the
concept of language universals, and the diversity of languages across cultures. Then the paper
provides a comparative analysis between two concepts, language and communication,
identifying both similarities and differences.
Finally, the paper concludes by maintaining that language and communication are not the same
thing, but they do work together, and are used interchangeably to mean speaking person to
person, and to make clear that both language and communication are important for a perfect
conversation.
Key words: human communication, barriers, strategies, human language, similarities and
differences.
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Introduction

Communication is an essential process among all living organisms, occurring in different forms
to support survival and interaction between living organisms. For example, animals have their
unique ways of communication by signaling danger or location of food for their mates.
Similarly, birds use songs to attract mates and establish their territory. (Catchpole & Slater,
2003). Certain fish use a unique kind of communication through electronic signals (Bullock,
1982). Insects uses another kind of communication for example, bees perform complex dances
to inform their hive of food locations (Frisch, 1967).

Communication is a universal phenomenon, an essential process that underpins interactions
among all living organisms. However, human communication stands out due to its complexity
and diversity, facilitated by various forms, including verbal, non-verbal and written modes. This
paper examines what human communication entails, why it is crucial, and the elements that
constitute effective communication. Despite its significance, human communication is often
fraught with challenges and barriers that hinder the exchange of idea and information. Some
strategies for overcoming communication barriers will be discussed.

Language is essential to human communication, which is a distinctive feature that sets humans
apart from other species. Language is not just a tool for communication, but also a focus of
cultural identity, social interaction, and intellectual development. This paper draws the lines of
the history and origins of human language and functions. Moreover, it discusses its function in

various aspects of life. Additionally, it will super scribe the interconnectedness of

communication and language, investigate their similarities and differences.
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1. Human Communication
Language is the exclusive and distinct way of conveying information. Humans interact with

each other through language and linguistic means. However, language is a kind of a complex
system that has made progress over a long period of time, which is non-identical of any other

known in natural communication system.

1.1. What is Human Communication?
Human communication entails the exchange of information between individuals among a group

of people, and every type of communication requests at least one person to send the message
and the other to receive it. Communication can be governed by several factors, such as context,
emotions, the medium of communication, and the environment in which it takes place.
Moreover, communication is a learned skill that demands continuous refinement and adaptation
in several social and cultural contexts. However most people are born with a physical ability to
talk well and to achieve that they should make and effort to develop and refine this skill further.
Communication is the act of giving, receiving or exchanging information so that the "message”
is completely understood by both parties. Many researches have sought to establish an explicit
definition of communication. Some of them are the following:

 The core of the word "communication™ is the process of sharing information and making it
more widely understood. (Weekley, 1967).

« Communication can also be defined as the act of producing and representing meaning. It
involves the share of ideas and interactions among individuals or groups. (Giffin & Patten,
1976).

« Communication is a two-way process of reaching a mutual understanding, in which
participants not only exchange (encoding — decoding) information, news, ideas and feelings, but
also create and share meaning (Daniel, 2013).

Communication is ultimately defined as the process of sharing and transmitting facts,
information, experiences, and emotions between two main parts, which are the sender and the
receiver. This can be accomplished through verbal means, such as, speech, writing, and sign

language, as well as through non-verbal cues like body language.

1.2. The Main Purposes of Communication
People communicate to foster relationships, share their thoughts, and feel valued. Moreover,
people communicate to foster social bonds, to get things done or to make their intentions and

feelings known and clear; fundamentally, communications guided by deliberate aims in mind:
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First: human communication is absolutely a necessary effort, which allows people to adjust and
respond to their surroundings, maintaining societal stability and fostering harmony by making
necessary adaptations.

Second, through communication, humans can recognize possible threats to the natural
environment, develop strategies to address them, and take action to preserve environmental
stability.

Third, communication is essential for distributing the inheritance of socialization, committing
members must engage in the exchange of values, behaviors and norms.

* People communicate in order to influence others and convence them to achieve something.

* By using communication skills, people are seeking information, this achieved when a person is
asking someone the way to the supermarket, or when the student is asking the teacher for some
clarification.

» People communicate to express emotions, such as joy, satisfaction, fear, disappointment,
sorrow, or courage.

* People communicate for emotional connection or problem solving.

» People communicate to protest, whether to escape from a situation or to demond some
changes,

« People communicate for social connection: attracting attention, espressing greetings, cracking
jokes, starting a conversation, forming friendships and closeness with others / building
relationships and making them stronger.

1.3. Elements of Communication

McLean (2005) discussed the elements of communication, and proposed that in order to
understand communication, it is important to break it down into a series of essential
components:

» The source or sender, the sender is the source of the message, delivering the speech and
sharing information with the audience. First thing, he should decide what to say, and the way to
express it. Then he will encode the message and finally transmits it to the receiver, making sure
that it is properly received and understood. Finally, the sender observes the audience's reaction
to observe their response.

» The message is the vital part of the communication, which is created by the sender for the
audience. It shapes the idea, information, opinion, fact, feeling, and anything that the sender

willing to send.

Language and Communication 88



S 3] - Gadlad) sl ¢ s - da gidal) daalall 4alal) Alaall
82025 s Scientific Journal of Open University - Benghazi

* The channel refers to the means through which the message transmitted from the source to the
receiver, it is the means that are used to convey the messages and can include spoken or written
channels.

* The receiver is the individual to whom the message is directed by the following processes: the
receiver receives the message from the source, analyzes and interprets the message in both
intended and unintended by the source.

* The feedback is the receiver's reaction to the sender's message, serving as approval on that the
message has been interpreted properly.

« The environment encompasses the physical or psychological surrondings in which the
message is transmitted and received.

* The context involves the setting, scene, and expectations of the individuals involved.

« Interference or noise can arise from any source; it refers to anything that disrupts or alters the
intending meaning of the message being communicated.

 The effect is the most important goal of the sender's message to bring about a change in the

receiver's knowledge and how he feels or believes (his attitude) and what he does.

1.4. Types of Communication
Communication can take various forms, include:

» Verbal communication, whether through speech or writing, it is an effective way to share
information which can be classified into interpersonal communication, and public speaking
(Aarti, 2011). It is important to recognize that verbal communication reflects an individual's
personality and traits. Moreover, communication in this process requires an apprehension of
both the context and situation.

* Intrapersonal communication is a form of self-communication, which reflects the process
through which we think about our past and present actions and then it can be expressed to others
through our responses to certain consequences, including gestures, and facial expressions.
(Hanson, 2016)

» Non-verbal communication, this kind of communication reviews the process of conveying
meaning through non-word messages, including all information, messages, and ideas expressed
without using words, but by using gestures, facial expressions, body language and other forms
of expressions that do not require words. (Verderber, et. al., 2014).

« Written communication we can communicate with other people through written words such as
text messages, reports, articles and memos. Written communication allows for continuous

clarification before reaching the final version, giving it a superior advantage.
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» Face-to-face interaction represents a type of communication that takes place between
individuals who are physically present in the same space, without the use of technology. It
involves direct meeting, where people deliver meaning through both spoken language and non-
verbal cues. (Goffan, 1980)

« Visual communication refers to the transmission of information through images, symbols, and
design elements such as photographs, traffic signs, and logos. This method is more effectual
than verbal or written communication. (Aarti, 2011)

« Mass communication is the process of passing information to the large audience, often at the
national or global scale, through various printed and electronic media, such as newspaper,
magazines, films, radio, and television, unlike interactive digital platforms, mass
communication typically conveys content in a one-way motion. (IGI Global, 2019)

* Cross-cultural communication is another kind of communication, researching on how people
from different cultural backgrounds communicate (Bartell, 2003). This kind of communication
put different people from various locations, genders and cultures in a group to exchange ideas to
be able to demonstrate new good results.

» Telecommunication is style of communication, which allows people through this technology
to transmit information over a distance, such as telephone lines, cables, satellite, or whether
people are listening to the radio, watching television or reading words in an email, these all are
the telecommunication.

» Group dynamics refers to the way communication arises within groups, shaping interaction
and sharing processes among members. It plays a crucial role in covering idea generation, as
individuals cooperate, exchange views, and provide their thought. This collective engagement
enables multiple times to work together, creating meaning and developing new concepts
through discussion and interaction.

» Organized communication refers to exchanging and transmitting information between
individuals and groups within an organization (Papa, 2007). It is a type of communication
within an organization. Which is defined by structure and planning, making words or phrases,
and images flow into direction and meaning. It refers to the communication that takes place
between people who are working towards common goals within an organization.

» Mediated communication refers to a type of communication, which is performed by using
information and communication technology, and can be compared to face-to-face
communication (Crowley, 1994). This kind of communication was not accruing very often

much rarer than face to face communication, but has expanded in modern times.
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1.5. Effective Communication
Effective communication is extremely an important skill that lets us to become involved with

others and express our thoughts and information clearly and accurately. Communication drives
the world, and issues with communication can greatly influence our lives. Overcoming
communication barriers is crucial for carrying out success and build relations with other people.
Moreover, effective communication is necessary to successfully building relations with other
people. It is a powerful skill that can be learned and improved with proper guidelines and

practice.

1.5.1. Communication Barriers

It refer to anything that obstructs or descripts one of the communication channels, which can
obstruct the effectiveness of sending or receiving message explicitly in both personal and
professional interactions. Perceiving the key types of communication barriers is significant in
order to identify effect strategies for overcoming them. Communication barriers can be
organized into the following categories:

« Content barriers are things that create devastation during communication; this process distorts,
blocks the exchanging information between the sender and the receiver. Some content barriers
are: anger, group diversity, unrestrained behavior, personal neutrality, lack of confidence,
improper priority, organizational structure, and position differences (Smith, 2015).

« Semantic or Language barriers, arise from unsuccessful communication between the sender
and the receiver, often due to poor message quality and ambiguous information. These barriers
lead to miscommunication matters, such as misunderstanding, misinformation, confusion,
mistrust, uncertainty, frustration weak or incorrect feedback, and in some cases, even extreme
consequences like tension, conflict, violence or death.

* Physical barriers, communication derived from various environmental factors that interrupt the
flow of information. These include external elements like loud noise, poor lighting, or extreme
temperatures, as well as internal factors, such as faulty technology or equipment mal-functions.
Additionally, physical barriers can be caused by obstructed spaces, like closed doors or private
cabins, which may restrict the chance, such barriers may lead to an overall breakdown in
effective communication.

« Emotional (psychological) barriers, often emerge when personal emotions influence how a
person figure out the subject or individuals involved in communication. These emotional

responses can distort the message, hinder understanding. When emotions get involved in
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communication, it becomes difficult for individual to pay attention to the content of the
message, and this leads to misunderstanding and breakdown in effective interaction.

* Cultural barriers these barriers drive from differences in a variety of categories, such as
religion, language, traditions, and power.

« Cognitive barriers in communication arise from combination of emotional and cultural factors
that impact how a message is interpreted.

+ Systematic (organizational) barriers these barriers happen when there is a lack of clear
structure in an environment, they are common in work places where responsibilities are not

well-defined or communicated effectively

1.5.2. Effective Strategies for Overcoming Communication Barriers

It is important to know how to overcome with the above-mentioned communication barriers to
construct effective communication. The following are tips that help to navigate:

 Checking whether it is a good time and place to communicate with the person, and respecting
the person's desire if they do not want to communicate.

« Communicating in a location that is free of distractions.

« Communicating one thing at a time.

« Avoiding grammatical and spelling mistakes.

« Avoiding ambiguous words and regional dialects.

« Confirming, understanding, and explaining confusing messages to the others to make sure that
the person understood you correctly.

* Encouraging feedback by acknowledging any emotional responses that the person has to react.
+ Do not make any judgments about what someone may be experiencing, always do ask.

Here, we will explore some practical tips and strategies to improve communication skills:

« Active listening by paying attention and trying listening. People want to know that they are
being heard. And ask for clarification to avoid misunderstanding.

» Body language matters for face-to-face conversations and meeting. So make sure that you
appear accessible, so have open body language. And be aware of other person's body language.

* Think before you speak. Not saying the first thing that comes to mind. Pay close attention to
what you say and how you say it. This will allow you to avoid embarrassments

» Questions to get feedback. Feedback, both giving and receiving, is essential for growth.
Constructive feedback helps us understand where we can improve, while positive feedback

reinforces good behave deeper.
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» Be aware of non-verbal cues, which include body language, facial expressions and tone of
voice. These cues, both in ourselves and others, can provide a deeper understanding of the
message being conveyed.

* Review thoroughly before sending or writing anything.

 Maintain a confident voice, particularly in presentations.

» Be concise and specific. It is important to keep your message clear and concise so your
audience understands your point, and does not get lost in unnecessary details.

» Make an effort to exhibit positive body language to reinforce your verbal communication.

» Keep a positive attitude and smile, as your optimism will be evident and the other personal
will perceive it

« In short, affective communication is a skill that can be learned by applying the tips mentioned
above, and then it will be easy to enhance the ability to communicate effectively.

2. Human Language

Language is so fundamental to human life; it is hard to imagine what life would be like without
language. Although all species have their methods of communicating, humans are the only ones
that have mastered a cognitive tool (language) which allows them to share information,
thoughts, ideas, and feelings with others.

2.1. What is Human Language?

Language has attracted various definitions from a variety of scholars. These definitions are
highlighted below:

« "Language is purely human and non-instinctive method of communicating ideas, emotions,
and desires by means of system of voluntarily produced symbols" (Sapir, 1921, p.7).

« "A language is an artificial and consciously organized method of control by the use of symbols
or conventions, which involves the notion of meaning” (Wilson, 1972, p.1).

« "Language is a system of meaning — a semiotic system -" (Halliday, 2003, p.2).

« "Language is a finite system of elements and principles that make it possible for speakers to
construct sentences to do particular communicative jobs” (Fasold & Connor-Linton, 2006, p.6).
+ "Language is a communication system composed of arbitrary elements which possess an
agreed-upon significance within a community. These elements are connected in rule-governed
ways" (Edwards, 2009, p.53).

* "Language is foremost a means of communication almost always takes place within some sort

of social context™; "Language is a rule-based system of signs"” (Amberg & Vause, 2009, p.2).
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2.2. The Origin of Human Language

There has been a great deal of discussion regarding the origin of language. Whilst there have
been evolving theories to describe the origin of language,4 theories have been regarded as a
cornerstone in language evolutions.

- Firstly, onomatopoeias theory focuses on the words that describe the sounds. For example,
words such as ‘Meow’ and ‘Roar’ are used to represent cats and lions respectively.

- Secondly, expressive theory or ‘Pooh-Pooh’ theory, which hypothesized that words are
originated from the expression of emotion or inner thought. For example, ‘Ouch!’ is used to
refer to pain.

- Third theory, which is called ‘a learned vocalization system’, indicates that language can be
acquired through experience and imitation rather than inherited. For example, when a child
mimic the sounds that their parents produce or parrots that mimic words that they hear from
surrounding environment.

- Finally, a gesture theory explains that primitive creatures used to use hands as a sign language
to communicate before complex vocalization develop. For example, infants start
communicating with parents using their hand motion before sounds are developed.

There have been many attempts in the history to link between theories so the full picture of
human language development can be drawn. As such, in seventeenth century, Darwin explained
that complex human language is a result of natural selection. In essence, humans started
communicated by imitating natural sounds and animal voices then evolved to include gesture
and eventually to expressive complex language. In modern world, Darwin theory have been
studied further, and two further theories have been speculated. Firstly, it is claimed that
language was the result of development in the human brain, at which point, humans gained the
capacity for language. Secondly, the language developed generally as humans developed, it is
thought to be a result of the evolution of the brain, nervous system, and vocal cords.

In Twenty Century, Chomsky (1957) and Saussure’s (1959) studied the human language
development further. Whilst these studies have been conducted only 2 years parts, the
conclusions were different.

» On one hand, Chomsky's origin of language: claims that no one knows the origin of language
and the God has gifted humans with complex language. He even went further claiming that
studying the evolvement of language from apes and other animals is a waste of time; arguing

that apes and humans language are different. Therefore, Chomsky support the idea that language
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developed through mutation in human brain which gives humans a capacity to formulate and
communicate in such a complex way that we see now. (Chomsky, 1957).

» On the other hand, Saussure's origin of language: convinced that language cannot be born
from no where and it must have evolved gradually over centuries to reach such complexity that
we observe nowadays. He claims that in modern days, we hardly hear about a new language has
emerged and he insists that language is the only the product of past generation (Saussure, 1959).
On the same line, Ulbaek proposed that the development of language takes different forms
(Ulbaek, 1998):

« Continuity theory: This theory again supports Darwin theory that language development is a
spectrum rather than discrete points and it added that language is so complex that it must have
evolved from our primate ancestors and interaction between living things.

« Discontinuity theory: this theory disputes the above theory and claiming that human language
is too complex to be evolved gradually through communication over period of time. This theory
supports the idea that such language complexity has been emerged suddenly through
development of human brains and hence it is called “language Organ”.

( https://sabarishedn.blogspot.com/2022/04/language-across-curriculum-dialect.ntml?m=1)
Therefore, while it is impossible to know exactly when or how the first human language has
emerged, one thing is certain — language has been a powerful tool for connecting people for

centuries.

2.3. Properties of Human Language

While humans speak different languages across the globe, they share common characteristics
and properties. This makes it unique and different from animal language. The following are the
most important properties:

 Language is human: It emphasizes that humans create the language through interacting in
society and without humans, no language exist.

« Language is conventional: It indicates that human language is well organised through drawing
agreement between society on how to communicate. Without such agreement, the human
language can be disorganized.

« Language is arbitrary: It explains that there is no ground link between the sound of words and
their meaning and instead such a relationship has arisen spontaneously. This has been evident
by Plato in twentieth century when he explained that the communication between Hermogenes

and Catylus over 2300 years ago was based on arbitrary words and meaning. (Plato, 1961). In

Language and Communication 95



S 3] - Gadlad) sl ¢ s - da gidal) daalall 4alal) Alaall
82025 s Scientific Journal of Open University - Benghazi

addition,this idea has been supported by (De Saussure, 1916, Hockett, 1960) when highlighted
that human language is a symbolic system that consists of a group of signs and words that are
not linked to particular meaning but instead they arbitrary attributed to symbols of alphabet for
which the current language has evolved from.

« Language is dynamic: As humans and technology evolve over time, the language evolves as
well. This dynamic feature enables humans to communicate effectively and cope with stressing
environment. As such, new vocabularies have been added to dictionary that are related to
evolving technology. For example, the word “GIF” which stands for ‘Graphic Interchange
Format’ is added to Cambridge dictionary to refer to moving images.

( https://dictionary.cambridge.org/dictionary/english/gif )

+ Language has forms: language has different forms whether a spoken form which is exhibited
by all languages across living creatures or fine forms such as written or signed forms that
represent high functional intelligent creatures.

 Language is adaptive: A special feature of human language is that the style of communication
can be modified or adapted to match with social situation. Therefore, formal, informal,
colloquial or derogatory styles have been evolved. For example, the word ‘inflate’ which
indicates expansion such as inflating a balloon is formal word but in common plain English the
inflate can be exchanged with the phrasal word “ blown up”.
(https://www.uts.edu.au/current-students/support/helps/self-help-resources/grammar/formal-
and-informal-language )

« Language can be learned: A child can pick up messages from their environment without being
taught. This indicates that people can learn a language in different teaching sitting whether
formal or informal. Therefore, this indicates that there is no limit on the number of languages a
person can acquire and how to learn them.

e Language is pluralistic: It means that within one language, there are multiple, dialects,
expressions and accents can be used. Notably, this evolves from social context for example
social class or geographical location such as the differences between English spoken in the
United Kingdom and United State of America. Nonetheless, the core meaning of abstract words
and sentences are the same and people can understand each other to some extent.
(https://carap.ecml.at/Translations/CARAP-in-Malta/Malta-English-version/Pluralistic-
Approaches-to-Languages-and-
Cultures#:~:text=The%20term%20Pluralistic%20Approaches%20to,simultaneously%20during
%20the%20teaching%20process )
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« Language can be cultivated: Language is malleable and individuals, groups, or societies can
shape the language to fit with their identity, culture and belief. This feature most notably during
mass migration such as for agriculture in human history.

« Language is compositional: It indicates that sentences in language can be formed from adding
and linking small words together. For example, Speakers use subjects, verbs and objects to
create meaningful sentences to express their thought while using grammar to convey the period
whether past, present or future.

» Language is referential: Language is used to describe or refer to things (i.e. descriptive
language). These things can be object, living organism, concept or even idea. This allows
humans to convey information about them to others.

« Language is cultural transmission: Humans inherit physical traits from their parents, but
language is not one of them. Instead, individuals grow up in diverse cultural environments and
learn different languages. Language is acquired within a cultural setting through interaction
with other speakers, rather than through genetic inheritance. The transmission of language from
one generation to the next plays a vital role in the language acquisition process. While humans
are naturally inclined to learn language, they are not born with the ability to speak a specific
one.

« Duality of pattering is unique to human language, which evolves when a growing number of
meanings need to be expressed, so that combinatorial structure helps to keep signals distinct
(Hockett, 1960).

* Displacement: This feature is unique to humans. It enables us to formalize high complex social
interaction through communicating and telling stories that are no longer exist at the same time
or place. For example, humans can use their imagine to create stories or to talk about events that
happened in the past or to talk about people who are no longer share the same location.

* Creativity is another important feature of human language, which means language is rich and
adjustable for evolving situation. For example, there are large number of words, which in
different combination can even produce different meaning such as the use of phrasal verbs.
Therefore, human language is open-ended and productive.

Chaer and Agustina (2004) suggested the following features:

« Language depends on auditory path way to preserve and interpreted vowel sounds.

» The sounds of spoken language spread in all directions, making it perceivable from various

directions.
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« Sounds are presented in the written form of sound recordings. People are always seeking ways
to protect language symbols from rapid loss.

+ During communication, individuals can simultaneously act as both the sender and the receiver
of symbols

« In human communication, language serves as a form of a complete feedback that mean when a
person speaks, they can hear their own sounds, allowing them to monitor and adjust their speech
in real time.

* People can convey their messages through speech alone, without needing physical movements
to support the communication process.

« In communication language, sound symbols represent specific meanings and certain concerns.
» The meaning of language symbols is not determined by any natural or inherent connection to
what they represent, instead it arises from a mutual agreement among speakers who recognize
these meaning within their community.

» Human language is presented in sentences, words, morphemes and phonemes.

* In communication language, we can refer to events that have already happened, thinks that
will occur in the future, objects or places that are far away.

« Human language is flexible, allowing new speech symbols to be created and adopted to meet
the needs of communication.

« Skills to master the rules and customs of human language are derived from learning process.

« Human language can be learned.

« Language is uniquely human in its ability to be used for deception or lying, a skill that other
species do not possess.

+ Language is made up of two primary systems: the system of sounds, and the system of
meanings.

From the above explanations, we can conclude that human being is superior to every creatures
on this planet, and the language he speaks is no doubt of unique properties that are of much

complexity.

2.4. The Components of Human Language
Linguists have analyzed language in terms of several subfields of study. These include
morphology, syntax, semantics, pragmatics, and phonology. Language is made up of these

components:
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« Phonetics is the study of the sounds used in language, focusing on identifying the distinct
sounds that can be produced and assigning specific symbols to represent each sound.
 Phonology is the ability to distinguish and create the sounds of language (Bloom & Lahey,
1978). Phonemes are the smallest units of language, representing individual sounds. For
phoneme example, consider the English words "pat” and "bat". The initial sounds /p/ and /b/
represent distinct phonemes, because substituting one for the other changes the meaning of the
word. The word dog has three phonemes: /d/ /a/ /g/.

» Morphology is a key aspect of language, focusing on the study of morphemes, which are the
smallest unites of meaning. These include both base words and affixes. Morphology examines
the rules that govern how these morphemes created and how they interact within a language.

+ Syntax examines how words and their smallest meaningful components (morphemes) are put
together to form sentences. It involves the set of rules that determine how words can be
arranged to create grammatically correct phrases and sentences. (Syntax English Dictionary,
2020.)

» Semantics: Lexical Semantics is concerned with exploring "how people understand words and
what cognitive processes interact with this understanding to produce meaningful
communication” (Ellis, 1999, p.60). Semantics is the study of how a language and sentences. It
is the study of linguistic meaning. It examines what meaning is, how words get their meaning,
and how the meaning of complex expression depends on its parts.

» Pragmatics: is the study of how context influence meaning in language. It examines how
people use language in social situation considering factors like the speaker's intentions, the

listener's interpretation, and the surrounding circumstances. (Agustina, 1962).

2.5. Functions of Human Language

Language has many functions, such as the following:

« Informative function: when humans use language to communicate any information, the
function is to inform others being able to state facts clearly.

» Expressive function: verbal communication helps people in various means to express
themselves. It helps people to convey their observations, thoughts, feelings, and needs (McKay,
Davis, Fanning, 1995).

« Directive function are utterances that try to get another person to do something. They can
range from a polite ask or request to a more forceful command (Hayakawa, 1990). This function
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helps people to direct or command and gives the ability to know what to do in any given
situation.

Pranowo (in Halliday, 1996) classifies the function of language into seven functions as follows:
« Instrumental function: where the language is used to fulfill personal needs such as food or
drink. This usually starts with * May I have or can I have’

» Regulatory function is used to impose control or influence others’ behaviors and ideas. This
usually achieved through commands, orders or sitting up rules

* The presentational function is used to convey information, idea or opinion in structural way

* The interactional function focuses on interpersonal skills and fitting with the society through
communication and socializing.

» The heuristic function is used when someone is exploring and learning new concept or
knowledge. This usually starts with asking questions or formulating query. For example, in a
child when exploring new environment or learning new skills.

« Personal function is the use of language to express feelings, emotions, personality, attitudes,
and etc.

« Imaginative function is language that is used to create fantasy or to tell stories beyond reality.

2.6. The Role of Human Language
Language forms main part in humans' life as many aspects of daily activities depend on

language. Some of these roles are discussed below:

« Human language as a communication device: by speaking, writing or using sign language,
humans share experiences on a profound level. Through language, people are able to express
unique perspectives and engage in meaningful conversations, conveying thoughts, feelings and
desires to others.

« Human language in daily life: humans use language in day-to-day activities to communicate
with each other, establish relationship, and express their opinion or to describe things. In
addition, humans use language to complete tasks, perform jobs and achieve their potential,
which also help them to build prosperity and survive. As much as humans depend on language
on daily activities, also language depend on these activities to evolve. For example, the more
experience the person have, the more enrich their language is. This can be achieved through
learning another language or modifying language to fit with evolving technology.

« Human language in social life: Humans by nature are highly sociable creature; therefore, they

need language to build bonds between individuals. In doing so, many words have developed to
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break the ice when two individual meet for the first time. For example, the usage of greetings
and introduction to break the hostility or unfamiliarity atmosphere.

« Human language, society and cultural identity: Language is used as a symbol that reflects
someone’s or group of people culture, history or identity. Moreover, language and culture are
interlinked, and many research studies have conducted which demonstrate that culture
influences the language and vice versa.

By considering each term on its own, culture is defined by (Le Page and Tabouret Keller, 1985)
as a lifestyle of a community in which members share same behavior, interaction, belief, values
and more importantly, the way they communicate. On the other hand, language shapes the way
that people view others and themselves which is influenced by the culture they live in.
Therefore, language is sometimes considered as a heritage that convey society traditions and
values, and in doing so, it plays a role in their values and identity. Additionally, some cultures
use certain language and ritual vibe to celebrate their heritage and to share their stories and
beliefs to others.

Moreover, some can argue that languages symbolize different cultures and in turn can be
utilized to create music, literature or poems to represent that culture. For example, the national
anthem that each country has. Moreover, language can be used as a marker or a sign of which
social group belong to. To complicate things further, language is also influenced by gender, age,
class and ethnicity, not just culture. Therefore, the link between language and culture is never
seen as just a simple linear relationship. In order to understand the culture and language
properly, full study of other factors such as age, gender and class are required and this called
sociolinguistics.

Sociolinguistics focuses on the impact of social and cultural on language. In doing so, many
dialects have been documented in every language, which reflect the culture, and society it arose
from and represent their educational, economic, social and historical circumstances (The Free
Dictionary).

Sapir and his predecessors are aware of the close relationship between culture and language
because each culture is reflected in and influences its languages. Moreover, anthropologists
argue that in order to understand other society language properly, someone needs to learn their
culture first.

Conversely, Whorf believed that the opposite is also true. As such, language also affects culture
by influencing their thought process. He hypothesized that the words and structures of a

language influence how the speaker behaves and feels about the world and ultimately, the
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culture itself. The following quote is used most commonly to characterize the Sapir — Whorf
hypothesis: "Human beings do not live in the objective world alone... but are very much at the
mercy of the particular language, which has become the medium of the expression for their
society. The worlds in which different societies' life are distinct worlds, not merely the same
world with different labels attached™ (Sapir in Mandelbaum, 1963, p.162).

In a word, language is an expression of society, culture and identity.

In summary, the way we speak can be seen as a fingerprint of who we are and with whom we
belong to. Indeed, as social creatures, we exist in different cultures and social classes but yet use
our language as a way to convey our identity and heritage whilst curious to learn and know
about other cultures.

Therefore, language serves as a vital tool for communication, identity formation, cultural
expression, and historical preservation. It enables individuals to engage with society, uphold
human rights, and shape their future. Through language, communities safeguard their traditions,
memories, and distinctive ways of thinking. Additionally, language plays a crucial role in
promoting human rights, good governance, peace building, reconciliation, and sustainable
development. Indigenous languages are essential for fostering social, economic, and political
progress, as well as ensuring peaceful coexistence and unity within societies.

2.7. Language Acquisition

All humans have the capacity to learn language. This led the linguist Noam Chomsky to
propose the concept of universal grammar. He suggested that the foundation for language is
built into our genetic communication make up. He believes that all languages follow a shared
set of fundamental principles, and humans do not learn language simply through reinforcement,
like rewards and repetition, but rather stems from an innate ability that humans are born with to
acquire language. Chomsky explained that the human brain has ability-in capacity for language,
which included natural limits on the possible structures a language can have. Therefore, infants
are born with an innate sense of universal grammar, which guides their language learning.
(Chomsky, 1957).

The language acquisition device is a specific, genetic human program, which allows children to
learn and use the language, regardless of the degree of the difficulty of the language (Lara &
Piers, 2014). By the age of five, most children learn to speak, which suggested that they are
born with the necessary brain structures for language learning, however, children who grow up
in complete isolation from human interaction do not develop language on their own. This

highlights the importance of social interaction in language acquisition.
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There are several theories about how children learn language, some propose that children
acquire language by imitating others, and that is acquired through positive reinforcement.
Children seem to learn grammar gradually, starting with simple rules, and gradually progressing
to more complex ones as they begin to generalize and apply these rules.

Fromkin and Rodman (1993) outlined stages in language acquisition:

* Pre-linguistic stage (bubbling stage) (birth to six months): in the early months babies start
experimenting with sounds, making cooing and bubbling noises. However, they do not form
words; they are practicing the basic of sound production, and resembling the sounds of human
language.

« Single-word stage (holophrastic stage) (12-18 months): around their first year, toddlers begin
using meaningful words that often stand as sentences. For example, saying "water" which can
mean they want water.

» Two-words stage (18-24 months): children start combining two words to express more
complicated ideas, such as "want milk", which refers to phrases that reflect their growing
understanding of word relationships.

* Early multi-word stage (24-30 months): by age two, children begin forming short sentences
using basic grammar rules, like subject + verb + object structures, such as "I want cookies."

« Later multi-stage (30+ months): as their language skill matures, children begin creating longer
and more grammatically complex sentence, incorporating auxiliary verbs and more vocabulary,

enabling more detailed communication.

2.8. Language Universals
Refer to the shared features presented in all human languages, regardless of their diversity.

Halliday argues, "When people ask about universals, they usually mean descriptive categories
that are assumed to be in all languages.” (Halliday, 2002, p.12). The following are key language
universals:

« All human societies possess language which is used as a mean of communicate. Additionally,
all languages evolve over time, mirroring the constant changes within cultures.

« Every language is governed by a system of rules, and while languages may vary, they are all
equally intricate and capable of expressing any idea or message in their language.

« Language functions as a symbolic system in every culture.

« Every language has a basic structure, organized key elements like subject + verb + object in a
consistent order.

« Common grammatical categories, such as nouns and verbs, are presented in every language.
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« All spoken languages consist of distinct sounds, which are classified into vowels and
consonants.

» The fundamental structure of language is based on pattering duality that allows speakers to
convey and understand any message in their language.

Many scholars view the statement of universals as a starting point in discovering the principles
behind language acquisition. They aimed to comprehend the patterns and mechanisms that
generate them. They acknowledged that the discovery of language universals is crucial for
developing a biological prescriptive on human language.

2.8.1. Universal Grammar and Noam Chomsky

Chomsky defines universal grammar is “the system of principles, conditions, and rules that are
elements or properties of all human languages..." (Chomsky, 1975, p.29). He argued that
children are born with an innate ability to acquire language, means that they have a biological
foundation that enables them to learn language naturally. Chomsky revived the term "universal
grammar™ to describe the inherent linguistic capacity. He also emphasized its crucial role in the
creative aspects of language, allowing individuals to generate an infinite number of expressions

and share new ideas in various situations.

2.9. The Diversity of Human Languages

Languages differ so fundamentally from one another at every level of description (sound,
grammar, lexicon, and meaning) that it is very hard to find any single structure property they
share. This diversity of languages is a fundamental part of its biological foundation directly
influence how humans acquire and pass down language through cultural learning and social
interaction. Moreover, the diversity of human language can be explored from multiple
perspective, including genetic, developmental and cultural historical influences. It is essential to
take into account that the rich diversity of human languages is considered as a treasure, enriches
our world with huge perspectives, insights, and the way of thinking.

3. Language and Communication: A Unified Interrelation

Language and communication are closely connected, but they are different concepts, yet they
complement each other, often people use the two terms interchangeable, considering both refer
to spoken interaction between individuals, however, communication is a broader process of
sharing information through various meaning, including gestures, facial expressions and written

texts. Whereas language is structured system of words and rules, and it is a specific tool used
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within that process. Interacting with others is a fundamental part of human life for a healthy and
fulfilling life. In our increasingly interconnected world, the ability to communicate a common
language is more important than ever.

Sometimes, language and communication show a very complex process, and we have to
understand several key factors at the time of communicating and using language. These factors
are:

« In language and communication, both the sender and the receiver must give a great importance
to the context and situation. If they fail to do so, the message maybe be misunderstood, or may
lead to unintended meanings which may end to serious problems.

 Feedback plays a crucial role in communication, as it comes from the receiver and helps
confirm whether the message has been understood. It can take various forms, including verbal
responses, like words agreement or clarification, as well as non-verbal cues, such as nodding,
facial expressions, or body language. Without feedback, communication becomes one-sided
way and it may lead to misunderstandings or lack of engagement.

+ Channels in both language and communication refer to the medium, through which messages
are transmitted. They determine how information is sent, received, and interpreted by
individuals or groups. Channels can be categorized into different types, based on sensory
perceptions and technological medium, and verbal and non-verbal channels. The most important
thing is to select the convenient channel at the onset of communication.

+ Understandable: Communication must be clear and comprehensible to both parties, as
understanding is a crucial aspect of effective communication. If one part of communication fail
to comprehend the exact message, then communication loses its purpose and significance.

« Emotional awareness: if somebody is in bad mood, and you "as a speaker" do not understand
his situation, and continue speaking, good communication does not happen. So, the receiver's

mood should be considered before starting any communication.

4. Key Differences between Language and Communication

Language and communication are often so closely linked to extend that distinguishing between
them can be challenging for some. Yet, there are fundamental differences that set them apart. In
the following, we will explore these distinctions:

« Language is an organized method of communication that utilizes spoken, written symbols to

express thoughts, ideas and emotions. In contrast, communication is the broader process of
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sharing information between people, focusing and delivering an understanding the message
effectively.

 Language serves as a tool for communication, this enabling the expression of thoughts and
ideas, while communication is the overall process of transmitting messages from one person to
another.

 Language is constantly evolving with new words being invented and added to dictionaries
over time. Whereas, communication remains stable, as its fundamental steps and processes do
not change.

 Language is mainly transmitted through auditory channels, shaping our perception through
sounds. In contrast, communication utilizes all sensory channels, allowing an effective
communication process to engage many senses, such as sight, touch, and even smell.

» Language is less complicated than communication, because it does not demand making
decisions based on situations or context. On the other hand, communication is a highly complex
process, as it needs considering multiple elements, such as the situation, context, and audience.

» Language primary focuses on words, signs and simples, as they aid in understanding.
Meanwhile, communication centers on delivering and interpreting the message effectively.

In summary, communication encompasses a broader scale than language, as language is the
foundation of communication, and is essential for its existence. Additionally, both language and

communication are fundamental for meaningful and effective conversations.

Conclusion
In summary, communication in the natural world is diverse, with different species employing

unique methods to interact and convey information. This paper has focused on the
distinctiveness of human communication, particularly through language, as Chomsky (1965)
argues; human communication is uniquely characterized by the use of language, which is a
complex, rule- governed system that enables expressions and thought. Throughout this paper,
the essential elements of human communication have been explored, including the need to
convey information, express emotion, and build relationships in daily life. Then, the historical
evolution was traced, highlighting its development into a sophisticated tool for communication.
This paper has manifested the complexity of human communication, the challenges it faces, and
the strategies that can be practiced to overcome these barriers. It has also explored its critical

function in society as well as understanding and improving communication skills.
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Moreover, this paper briefly addressed the processes of language acquisition, demonstrating
how individuals developed language skills and the concept of language universal versus
diversity. The discussion has underscored the importance of understanding language as a
fundamental component of human identity and culture, with its ability to bridge gaps among
people. A comparative analysis has been conducted to show the similarities and differences
between language and communication, taking into consideration that language and
communication are frequently used synonymously, typically to describe verbal interactions
between individuals. However, there are essential and logical differences between these two

concepts.
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Association between Impacted Maxillary Canine and Peg-Shaped Maxillary

Lateral Incisors

Mahfud F Mohamed
Faculty of Dentistry- University of Benghazi
mahfud.alaty@uob.edu.ly

Abstract:

This study aimed to investigate the prevalence of maxillary canine impaction in association with
peg-shaped maxillary lateral incisors (PSMLI). Methods: Pretreatment orthodontic records of
Libyan orthodontic patients were screened in the Department of Orthodontics, Faculty of
Dentistry, University of Benghazi, and three private orthodontic43clinics in the city. Records of
2650 patients (1907 females and 743 males) were investigated; patients' ages ranged from 11 to
38 years old. The documents, dental and medical history, study models, and OPG, were checked
by the researchers investigating the association between the occurrence of PSMLI occurrence of
impaction of the maxillary canine(s). SPSS (IBM® SPSS® Statistics) version 27 was used for
descriptive statistics (frequencies, mean, SD, etc.), the inferential statistics (prevalence,
association, and statistical significance), and for intra-examiner reliability testing. Results: IMC
was found in 368 cases (13.9%). there were 289 (10.9 %) and 269 (10.2 %) right-sided and left-
sided PSMLLI, respectively. There were 50 right-sided and 30 left-sided PSMLI. The total of
bilateral PSMLI was 239 (9 %). Chi-Square test and Odds-Ratio calculations revealed no
association between IMC and right-sided and left-sided PSMLI (P > 0.05). The association
between unilateral and bilateral PSMLI is statistically significant (P < 0.05). Conclusion: The
prevalence of impacted permanent maxillary canines (IMC) is not associated with the prevalence
of PSMLLI, and the presence of PSMLI is not the only risk factor for impaction of the permanent
maxillary canine. Bilateral PSMLI is more prevalent than unilateral PSMLI.

Key words: Maxillary canine impaction, Peg-shaped maxillary lateral incisors, dental anomalies
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Introduction:

The permanent maxillary canine impaction is a developmental aberration which stimulates the
attention of dentists, particularly orthodontists. The prevalence of maxillary canine impaction
rages from 0.6% to 1%, and it comes the second most frequent impacted tooth After third
molars(Afify & Zawawi, 2012; Herrera-Atoche et al., 2017; Lovgren, Dahl, Uribe, Ransjo, &
Westerlund, 2019; Sambataro, Baccetti, Franchi, & Antonini, 2005). Apart from inspected causes
such as cleft palate, trauma, pathological factors (cyst/tumor), and root dilacerations, the etiology
of maxillary canine impaction has not been fully clarified yet.

There is a variety of etiological factors have been suspected including genetic causes, long path
of eruption, and lack of space,(Becker, Chaushu, & Orthopedics, 2015; S. Peck, Peck, & Kataja,
1994; Russell & McLeod, 2008; Stellzig, Basdra, & Komposch, 1994). Nevertheless, two theories

have been proposed to explain the etiology of the maxillary canine impaction.
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Firstly, the guidance theory, which explains the maxillary canine impaction by the absence of the

guide which is used by the canine to erupt in its normal place. The guide is the distal aspect of the
permanent maxillary lateral incisors. Loss of guidance is seen in cases of agenesis of maxillary
lateral incisors or root malformation. In such case, according to the guidance theory absent or
insufficient guiding root of the maxillary lateral incisor makes canine unable to follow the proper
pathway to the its normal anatomical position(Becker et al., 2015; Y. Kim, Hyun, & Jang, 2017,
Papageorgiou, Seehra, Cobourne, Kanavakis, & research, 2025; S. J. A. J. 0. O. Peck &
Orthopedics, 2016).

Secondly, the genetic theory explains the impaction of maxillary canines by genetic influences.
The theory bases on several observations including the increased frequency of maxillary canines
in some family but not others and association of impacted canines with various genetic dental
anomalies(Baccetti, Mucedero, Leonardi, Cozza, & Orthopedics, 2009; Devi & Padmanabhan,
2019; Mucedero, Ricchiuti, Cozza, & Baccetti, 2013; Vitria, Tofani, Kusdhany, & Bachtiar,
2019). Based on the variability of prevalence among ethnic races and sexes, Peck et al. (1994)
linked palatal displacement of maxillary canines with genetic factors (Jacobs, 1996; S. Peck et
al., 1994). Baccetti et al (2010) and Siger et all. (2011) sustained an association between
impaction of the maxillary canine and other genetic dental anomalies such as distally displaced
mandibular premolars, small latera incisors, and infraocclusion of deciduous molars (Baccetti,
2010; Eid, Ghaleb, Badr, & Marzouk, 2024). On the other hand, Mercuri E. et al. (2013) found
no relation between genetic and impaction of the maxillary canine (Mercuri et al., 2013). Scholars
advised that the presence of peg-shaped maxillary lateral incisors and other dental anomalies,
such as distally displaced or unerupted second premolar, can be considered an early risk indicator
for maxillary canine impaction> since such dental anomalies manifest before the maxillary canine
eruption. Special attention should be paid to the anticipation of impaction of the maxillary
canine(Kolokitha, Balli, Zarkadi, & Gizani, 2023). Mohamad Ali Ranjbaran et al. (2023) claimed
that maxillary canine impaction is 3.6 times more prevalent in cases with lateral abnormality
(Ranjbaran, Aslani, Jafari-Naeimi, & Rakhshan, 2023).

Ashok Kumar Jena and Ritu Duggal (2010) concluded that no positive association between
maxillary canine impaction and anomalous maxillary lateral incisor anomalies. At the same time,
they found a high probability of palatal canine impaction when adjacent lateral incisors were

anomalous(Jena & Duggal, 2010). On the contrary, Sanja Simic¢ et al. (2019) postulated that the
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maxillary lateral incisors on the side with palatally impacted canines were smaller than those on
the side where there was no impaction(Simic et al., 2019). This study aimed to investigate the
prevalence of the occurrence of maxillary canine impaction in association with peg-shaped
maxillary lateral incisors (PSMLI) among Libyan non-syndromic orthodontic patients.
Materials and Methods:

Sample and sampling method:

Initially, 2725 pretreatment orthodontic records of Libyan healthy female and male patients were
screened, but after application of inclusion and exclusion criteria, 2650 records were selected.
Each pretreatment record should include at least a diagnostic file with pretreatment OPG and the
study model, in addition to pretreatment intra-oral photographs if available. The selected records
belonged to patients under orthodontic treatment, or the treatment was finished at the moment of
sample selection (11-35 years old at the onset of treatment). The records were obtained from the
patients’ archives in the Department of Orthodontics, Faculty of Dentistry, University of
Benghazi, and three other private orthodontic clinics in the city. When exclusion criteria
(mentioned below) were applied, 75 records were excluded from the sample because of
invalidities such as missing important investigations like OPG, incomplete patient data,
inconsistency between diagnosis and investigation findings, syndromic patients including cleft
cases, etc. (Figure 1). The sample consisted of 1907 females (72%) and 743 males (28%), making
a total of 2650 orthodontic patients who were aged from 11 to 35 years old.

Screened :2825 Orthodontic Records

] Excluded:
il 75 Records

The sample :2650 Orthodontic Records

Females :1907 Males : 743
Orthodontic Records Orthodontic Records

Figure (1): Sample selection

Inclusion Criteria:

i.  Libyan orthodontic patient, 11-35 years old at the onset of treatment.

ii. A Patient presented with fully erupted permanent maxillary lateral incisors(s).
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iii.  No history of extraction of maxillary lateral incisors, trauma, or evaluation of one or
more maxillary anterior teeth.
iv. At least one maxillary permanent lateral incisor is clinically present

v.  Pretreatment records, including at least the diagnostic file, OPG, and the study models.

Exclusion Criteria:

i.  Incomplete pretreatment records, where one or more essential diagnosis tools (the
diagnostic file including intra-oral photos, OPG, and the study models) are
missing/damaged

ii.  Non-Libyan patients

iii.  Missing both of maxillary permanent lateral incisors

iv.  History of extraction of both maxillary permanent lateral incisors

v.  History of trauma/avulsion of maxillary permanent lateral incisors

vi.  History of restorative reshaping/crowing of maxillary permanent lateral incisors
vii.  Cleft lip and palate and syndromic patients.
The selected pretreatment records were checked by both investigators in two phases. The first
phase was searching, confirming the presence of unilateral or bilateral Peg-shaped permanent
maxillary lateral incisor (PSMLI). This had been looked for in the diagnosis file for detection,
then it was checked in OPG for confirmation and finally examined on the study model for
measurements. Once a peg-shaped MLI presence is indicated in the pretreatment diagnostic file,
OPG is examined to confirm the diagnosis, since it could be an "odontoma" or a supernumerary
tooth with a conical shape. Then, measurements were done on the study models where the
mesiodistal width of the cervical one-third was compared with the mesiodistal width of the incisal
one-third of MLI to confirm that the tooth is peg-shaped (Grahnen, 1956; Mohamed & Muadab,
2024). Once the presence of PSMLI is confirmed, the second phase is done, which is looking for
coincident impacted permanent maxillary canines. The collected raw data were organized and

tabulated in frequency tables for clarity and ease of handling.

Statistical Analysis:

Descriptive statistical estimations (prevalence and association) of the collected raw data and the
inter-examiner reliability testing were performed using the Statistical Package for Social Sciences
(IBM® SPSS® Statistics) version 27.

Reliability Testing
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For the examiner reliability, 350 records from the sample were examined, and the diagnosis of
peg-shaped MLI was made by the investigator twice within one month time period. The intra-
examiner kappa test for the agreement was performed using SPSS. The results indicated an

excellent intra-examiner agreement according to the Kapp test, K = 84% (P > 0.05).

Results:

Characteristics of the Sample

The sample (n = 2650 pretreatment orthodontic records) was made up of 1906 records for female
patients (72%) and 743 records for males (28%) (Figure 2). Participants' ages ranged from 11
years to 35 years old( X = 17.07 years old, s.d. =5.37 years old) with evident skewed distribution
towards younger ages for both genders (Figure 3). The mean of male's age = 15.52, s.d. = 4.8;
while female's mean age = 17.67, s.d. = 5.5. Though this difference between the age means of the
two genders was statistically significant (t = 9.44, p = 0.001), the effect size was 0.4, which is a
minimal effect of the differences between the two means according to Jacob Cohen (Cohen, 2013;
Mohamed & Muadab, 2024). Impaction maxillary canine (IMC) was found in 368 cases (13.9%)
that were distributed into 114 cases in males (15.3% within the gender) and 254 cases in females
(13.3% within the gender). (Table 1). On the right side, there were 289 (10.9 %) peg-shaped
maxillary lateral incisors, out of which 50 incisors were right-sided unilateral PSMLI. On the left
side, there were 269 (10.2 %), whereas 30 lateral incisors were left-sided unilateral PSMLI. The
total of bilateral PSMLI was 239 (9 %) (Table 2).

Age

400 Mean = 17.07
Std Dey = 5.371
N=2650

1907

Frequency

FREQUENCY

fan)
<
~
M

GENDER

Age

Figure (2): Gender distribution Figure (3): Age distribution of the sample, note a
positive skewness toward older age
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Table (1): Frequency distribution of canine impaction:
Maxillary Canine Total
Not impacted
impacted
f Count 1653 254 1907
Expected 1642.2 264.8 1907.0
Gender Count
% within 86.7% 13.3% 100.0%
Gender
m Count 629 114 743
Expected 639.8 103.2 743.0
Count
% within 84.7% 15.3% 100.0%
Gender
Total Count 2282 368 2650
Expected 2282.0 368.0 2650.0
Count
% within 86.1% 13.9% 100.0%
Gender

Table (2): Overall frequency distribution of PSMLI (cross tabulation)

Left Maxillary Total
Lateral Incisor
No PSM
PSMLI LI
Right No Count 2331 30 2361
Maxillary PSMLI % within R. M. 98.7% 1.3% 100.0
Lateral Lateral %
Incisor % within L. M. 97.9% 11.2% | 89.1%
Lateral
% of Total 88.0% 11% | 89.1%
PSMLI | Count 50 230%* | 280*
*
% within R. M. 17.3% 82.7% 100.0
Lateral %
% within L. M. 2.1% 88.8% | 10.9%
Lateral
% of Total 1.9% 9.0% 10.9%
Total Count 2381 269** 2650
% within R. M. 89.8% 10.2 100.0
Lateral % %
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% within L. M. 100.0% 100.0 100.0

Lateral % %
% of Total 89.8% 10.2% | 100.0

%

*: Total of Right sided PSMLI
* *- Total of Left sided PSMLI
***- Total of Bilateral PSMLI

Inferential statistics results:

Right side:
Out of 368 impacted maxillary canines, 38 canines (11%) were found along with PSMLI, whereas

2031 non-impacted canines out of 2282 canines (89%) were found along with normally shaped
lateral incisors (not peg-shaped) (Table 3). Chi-Square test revealed no association between
presence of PSMLI and impacted permanent maxillary canine (x = 0.148, P = 0.390) Table (4)
Fig. (4). An odds ratio (OR) was computed to assess the risk of IMC in association with the
presence of PSMLI in the right side resulting in no risk. (OR = 0.932, 95%CI [ 0.650, 1.336].
Table (5).

Left side:

Out of 368 impacted maxillary canines, 33 canines (9 %) were found along with PSMLI, whereas
2046 non-impacted canines out of 2282 canines (89.7 %) were found along with a normally
shaped lateral incisor (not peg shaped) (Table 6) (Figure 5). Chi-Square test revealed no
association between the presence of PSMLI and impacted permanent maxillary canine (X = 0.656,
P =0.458) (Table 7). An odds ratio (OR) was computed to assess the risk of IMC in association
with the presence of PSMLI on the left side, resulting in no risk. (OR = 0.854, 95%CI [ 0.583,
1.251]). Table (8).

Bilateral association:

Chi square test revealed an association between the occurrence of one side PSMLI and the
occurrence of the same phenomenon on the other side of the maxillary arch (x =1871.884, P
=0.001) (Table 9). In addition, the odds ratio (OR) revealed a high risk of occurrence of bilateral
PSMLI when either maxillary lateral incisor is peg-shaped. (OR = 371.406, 95% CI =
[213.771,595.320]) Table (10).
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Table (3): Impacted Maxillary Canine (IMC) VS PSMLI (Right side)

PSMLI Total
No Yes

Right Maxillary Not Count 2031 251 2282
canine impacted % within Right 89.0 11.0 100.0
side % % %

Impacted Count 330 38 368

% within Right 89.7% | 10.3% 100.0

side %

Total Count 2361 289 2650
% within Right 89.1% | 10.9% 100.0

side %

Table (4): Chi-Square test results of Impacted Maxillary Canine (IMC) VS PSMLI (Right side)

Value d.f P
Pearson Chi-Square (X) 0.1482 1 0.720
Continuity Correction 0.087 1
Likelihood Ratio 0.150 0.720
Fisher's Exact Test 0.787
N of Valid Cases 2650

40.13.

a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is

Figure (4): IMC VS. Right sided PSMLI
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Table (5): IMC Risk Estimate in association with PSMLI (Right side)

Value 95% CI
Lower Upper
Odds Ratio for Impacted Canine (0/ 1) 0.932 0.650 1.336
For cohort Right Maxillary lateral Incisor = 0 0.992 0.956 1.030
For cohort Right Maxillary lateral Incisor =1 1.065 0.771 1.471
N of Valid Cases 2650
0: Absence of the variable (IMC or PSMLI)
1: Presence of the variable (IMC or PSMLI)
Bar Chart
2500
2000
£ 1500
§ 1000 L_Peg_Lateral
500 H no
0 . - - Hyes
0 1
Impacted_Canine

Table (6): Impacted Maxillary Canine (IMC) VS PSMLI (Lef- side)

PSMLI Total
No Yes

Left Maxillary Not Count 2046 236 2282
Canine Impacted % within left 89.7 10.3 100.0
side % % %
Impacted Count 335 33 368
% within left 91.0 | 9.0% 100.0
side % %
Total Count 2381 269 2650
% within left side 89.8 10.2 100.0
% % %

Table (7):Chi-Square test (X) results of Impacted Maxillary Canine (IMC) VS PSMLI (Left side)

Value df P
Pearson Chi-Square (X) .6562 1 0.458
Continuity Correction 0.514 1

Likelihood Ratio 0.677 1 0.458

Fisher's Exact Test 0.458
N of Valid Cases 2650

a. 0 cells (0.0%) have expected count less than 5. The minimum expected count
is 37.6.
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Table (8): IMC Risk Estimate in association with PSMLI (left side)

Value 95% ClI
Low | Upp
er er
Odds Ratio for Impacted Canine (0/ 1) 0.854 | 0.58 | 1.25
3 1
For cohort Left Maxillary lateral Incisor = 0 0.985 | 0.95 | 1.02
1 0
For cohort Left Maxillary lateral Incisor = 1 1.153 | 0.81 | 1.63
5 2
N of Valid Cases 2650

Table (9): Chi-Square test () of association between right and left-side PSMLI

Value df P
Pearson Chi-Square (X) 1871.8842 1 | 0.000
Continuity Correction 1862.967 1
Likelihood Ratio 1152.652 1 | 0.000
Fisher's Exact Test 0.000
N of Valid Cases 2650
a. 0 cells (0.0%) have expected count less than 5. The minimum expected
count is 29.34.

Table (10): Risk Estimate in association of right and left sided PSMLI

Value 95% CI
Lower Upper

Odds Ratio for Right Maxillary Lateral 371.4 | 231.711 | 595.320
incisor (0 /1) 06

For cohort Left Maxillary lateral Incisor = 5.707 4.435 7.343
0

For cohort Left Maxillary lateral Incisor = 1 015 0.011 0.022
N of Valid Cases 2650

Discussion:

In orthodontics, developmentally malformed permanent maxillary lateral incisors, particularly
peg-shaped lateral incisors, and malposition of impacted maxillary canines have massively
attracted the attention since the two teeth are fundamental player in dental esthetics and

functions(Becker, Sharabi, & Chaushu, 2002; Sajnani & dentistry, 2015). Both of the phenomena
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are suspected to be interrelated, and association has been considered on several occasions(Aydin,
Yilmaz, & Yildirim, 2004; Becker et al., 2015). One of the theories that explains the phenomenon
of impacted permanent maxillary canines in human beings is the guidance theory(Papageorgiou
et al., 2025). This theory stands for the essential role of the maxillary lateral incisor's root in the
eruption of the maxillary canine in its normal position; therefore, for normal development of the
maxillary canine, a guide should be pre-established, which is the distal aspect of the lateral
incisors. In other words, if the lateral incisor is not normally developed or undersized, the
maxillary canine loses the pathfinder for normal development and eruption (Sajnani & dentistry,
2015).

Association between PSMLI and IMC:
The two phenomena, whether together or separated, are usually the main concern of dentists in

general, specifically orthodontists. Hence, one of the most substantial data sources is the
orthodontic patients (Mohamed & Muadab, 2024). This study was applied to a sample of 2650
orthodontic files of males and females in Benghazi, Libya, to investigate the level of association
odds ratio of the occurrence of impaction of permanent canines in the presence of PSMLI. The
query asked is whether may malformed or peg-shaped maxillary lateral incisor considered an
indicator of maxillary canine impaction? This issue has been massively investigated, with no final
decision made(Papageorgiou et al., 2025). This study found no association between IMC and
PSMLI (P > 0.05) (Table 4, 7), moreover, the odds ratio (OR) value was less than 1 in case of the
right and the left sides (Right side: OR = 0., 95%CI [ 0.650, 1.336]) (Table 5), (Left side: OR =
0.854, 95%CI [ 0.583, 1.251]) (Table 8). Noticing that the 95% confidence interval on both sides
(right and left maxillary lateral incisors) includes 1, which means insignificance, in other words,
no association between the two phenomena. These findings indicate that PSMLI cannot be
considered a reliable predictor for IMC. The findings of this study goes well with find of Ashok
Kumar Jena and Ritu Duggal (Jena & Duggal, 2010) who investigated the association between
the two phenomena and concluded that PSMLI cannot be consider as a trustable indicator for
IMC, and gender has no effect on the prevalence of occurrence of PSMLI and IMC together.

On the contrary, Kim J H et al revealed a statistically significant association between palatal
displaced maxillary canines and PSMLI (OR =9.00 [95% CI: 4.017-20.162]) (J.-H. Kim, Choi,
& Kim, 2017). Remarkably, Kim et al based their conclusion on results of an investigation made

on 3,834 children aged 7-15 years old. This can explain the difference between this study's
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conclusion and theirs. Since the larger sample size and applying a study to a limited range of ages
are factors that lead to statistical significance (Walters, Campbell, & Machin, 2021). Moreover,
basing on the fact that root completion of the maxillary lateral incisors is at about 10-11 years,
and eruption of maxillary canine is at about 12 years (Kotsanos, Sarnat, & Park, 2022), so a
considerable part of their sample cannot be reliable source of data in regards with the association
between the two phenomena. Kolokitha et al. claimed that the presence of PSMLI and infra-
occlusion of deciduous molars can be considered a major, valuable early risk indicator for
maxillary canines (Kolokitha et al., 2023). The difference between this study's findings and theirs
can be owed to the fact that they investigated the association between the IMC and the presence
of both PSMLLI and infra-occlusion of deciduous molars. Peck S et al. (S. Peck, Peck, Kataja, &
orthopedics, 1996) concluded that morphologically abnormal maxillary lateral incisors and
impacted maxillary canines are biologic co-variables, however, they confirmed the genetic
influence in this association.

Several studies have confirmed genetic and other factors that can influence the prevalence of
IMC. (Becker et al., 2015). Factors such as arch to teeth size discrepancy, anatomical obstacles,
dental agenesis, etc., two or more of which should be coincident to cause maxillary canine

impaction (Jacoby, 1983)

Effect of side on the prevalence of PSMLI:

This study concluded a highly significant association between the occurrence of PSMLI on one
side (unilateral) and its occurrence on the other side. In other words, the difference in the
prevalence of unilateral PSMLI and bilateral PSMLI is statistically significant x=1871.884, P
=0.001) (Table 9). (OR = 371.406, 95% CI = [213.771,595.320]) (Table 10). However, this study
found that the prevalence right right-sided PSMLI was 289, 10.9% and 269, 10.2 % for the left-
sided PSMLI, with a significant association (x = 18871.881, p = 0.001)

Effect of gender on the prevalence of PSMLI:

In regards with the right side there was insignificant effect of gender on the prevalence of PSMLI,
though the males showed higher prevalence of right side PSMLI than females (12.5% &
10.3%respectively) this difference found to be statistically insignificant (x = 2.758, p = 0.057)
(OR =1.249 95% CI [0.960, 1.624]). In contrast, the difference between males and females in the
prevalence of PSMLI (12.7% & 9.2% respectively) was statistically significant (x=7.078, p =
0.005) (OR =1.433,95% CI [ 1.098 &1.871]).
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Conclusions:

e Since there is no association between the prevalence of PSMLI and the prevalence of IMC,
the presence of PSMLI is not a reliable risk indicator for IMC.

e Maxillary canine impaction is a multifactorial phenomenon (including genetic influence)
which does not depend on the presence of PSMLI only.

¢ Right-sided PSMLI is significantly more prevalent than left-sided PSMLI. Bilateral PSMLI

is significantly more prevalent than unilateral.
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Abstract:

Estimation of heat input in arc welding process the estimation of heat input in the arc welding
process is crucial for ensuring the quality and integrity of the welded joints. The heat input in the
arc welding (AW) process plays a crucial role in determining the quality and efficiency of the
weld. Heat input refers to the amount of thermal energy delivered to the workpiece during
welding. It directly affects various aspects of the welding process, including the weld pool size,
penetration depth, and overall metallurgical properties. In this study, three input process
parameters, namely welding current (A), welding voltage (V), and welding speed (mm/min),
respectively. Were utilized in order to predict the HI (KJ/mm) using response surface
methodology (RSM). It was observed that the RSM prediction model gave a mean absolute
percentage error MAPE 0.70% and Nash Sutcliffe efficiency NSE gave an 99%. Indicate that
RSM model is accurate prediction model. Therefore, the RSM is recommended for prediction of
the HI of arc welding process.

Keywords: Simulation Software, RSM, AW, and HI
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1. Introduction

Welding localized, or the connecting of two metallic components at their flaying surfaces, is what
welding entails (Groover, 2010). The part surfaces that need to be connected and are in touch or
close proximity are known as the faying surfaces. Although welding is typically used to join
pieces made of the same metal, it can also be used to unite metals that are not the same. Some 50
different types of welding operations have been cataloged by the American Welding Society.
They use various types or combinations of energy to provide the required power. We can divide
the welding processes into two major groups: fusion welding and solid-state welding. Fusion
welding procedures to melt the base metals. A filler metal is frequently added to the molten pool
during fusion welding operations in order to speed up the process and provide the welded junction
more mass and strength. An autogenous weld is a fusion-welding procedure where no filler metal
is supplied. The most popular welding procedures fall within the fusion category. They can be
divided into the following broad categories (American Welding Society names are indicated by
initials in parenthesis) (Groover, 2010): Arc Welding (AW): arc welding is the name given to a
class of welding techniques in which the metals are heated using an electric arc. A few arcwelding

procedures further apply pressure while working, and the majority use filler metal.

Resistance welding (RW): Resistance welding achieves coalescence using heat from electrical
resistance to the flow of a current passing between the faying surfaces of two parts held together
under pressure. Oxyfuel gas welding (OFW): These joining processes use an oxyfuel gas, such
as a mixture of oxygen and acetylene, to produce a hot flame for melting the base metal and filler
metal, if one is used. Other fusion-welding processes. Other welding processes that produce

fusion of the metals joined include electron beam welding and laser beam welding.

In the chemical, nuclear power, and oil and gas industries, the welding process has long been
regarded as a crucial step in the manufacturing process. Girth welding steel pipes is a widely used
method in many sectors to create and connect pipeline networks. But it's well known that welding
leaves behind a significant amount of residual stress. Remaining stresses have a detrimental effect

on structural efficiency because they weaken fatigue strength, cause brittle fracture, or cause
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stress corrosion cracking (SCC), primarily in the longitudinal direction of the pipe. Therefore, to
guarantee the integrity of welded structures, accurate residual stress behavior prediction and
structural stress analysis are crucial. A technique used to forecast the amount and distribution of
residual stresses in welding structures is numerical modeling (Moslemi, N. 2022). While
selecting welding process parameters is frequently done so based on professional opinion or
recommendations from welding manuals, it does not ensure the best or nearly best weld bead
profile for that specific welding environment. A weld's mechanical qualities and decreased post-
weld flaws are two elements that affect its quality; both are influenced by the chemical makeup
and metallurgical traits of the weld metal. A weld's mechanical and metallurgical qualities are
determined by the bead geometry, which is closely linked to the welding process. It is important
to remember that post-weld flaws, such cracks, are created on the weld line when the weld product
is bent or shock-tested. Poor mechanical qualities of the weldment are often caused by
metallurgical anomalies associated with fusion welding techniques, such as solidification
cracking, segregation, porosity present, and grain growth in the heat-affected area . An arc is
created between the non-consumable tungsten electrode and the work piece during tungsten inert
gas (TIG) welding. Usually argon, an inert gas protects the arc, electrode, and molten pool from
contamination. Where the metal structure is dilated and there is a strong triaxial tensile stress,
hydrogen is likely to be drawn to those regions. It is therefore drawn to these regions in front of
stressed fractures or notches (Pondi, P. 2021). The principal applications of welding are (1)
construction, such as buildings and bridges; (2) piping, pressure vessels, boilers, and storage
tanks; (3) shipbuilding; (4) aircraft and aerospace; and (5) automotive and railroad [1]. Welding
is performed in a variety of locations and in a variety of industries. Owing to its versatility as an
assembly technique for commercial products, many welding operations are performed in
factories. However, several of the traditional processes, such as arc welding and oxyfuel gas
welding, use equipment that can be readily moved, so these operations are not limited to the
factory. They can be performed at construction sites, in shipyards, at customers’ plants, and in
automotive repair shops. The majority of welding tasks require a lot of labor. For instance, a
skilled professional known as a welder often performs arc welding, physically controlling the
weld's route or placement to unite separate parts into a bigger unit. When performing manual arc
welding in a factory, the welder frequently collaborates with a second employee known as a fitter.
Prior to making the weld, the fitter is responsible for arranging each component for the welder.
For this, positioners and welding fixtures are employed. A welding fixture is a tool used to clamp

and hold the parts in place so they may be welded together. Since it is made specifically for the
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weldment's geometry, its economic viability must be demonstrated using the quantities of
assemblies to be produced (Groover, 2010). A weld joint, which is a strong joining of two
components, is the result of welding. The intersection of two surfaces or edges that have been
bonded by welding is known as a weld joint. Two weld joint classes are covered in this section:
There are two categories of joints: (1) forms of joints and (2) types of welds used to unite the
parts of the joints. When putting two pieces together, there are five fundamental types of joints.
The five joint types are applicable to other joining and fastening methods as well; they are not
just restricted to welding. In this paper a model has been developed using response surface
methodology (RSM) in order to predict heat input (HI).

2. Literature Review

A model was developed using expert systems such as Response Surface Methodology and
Artificial Neural Network to optimize and anticipate weld heat input and heat impacted zone
based on input parameters such as current, voltage, and welding speed. Based on data from twenty
experimental runs in this study, one Response Surface Methodology analysis shows that a current
of 130.00Amps, voltage of 20.94V, and speed of 0.48m/min will produce a heat input of
0.64277Kj/mm and a heat affected zone of 5.42078mm with a desirability of 0.962 (Yang, Y.
2009). Examined the impact of heat input on the mechanical characteristics and microstructure
of weldments constructed from AISI 304 plates that were 6 mm thick and had double V-grooved
edges prepared. For comparison, three different heat inputs have been employed, and the interpass
temperature has been kept constant at roughly 150°C. It was discovered that the ultimate tensile
strength increased with decreasing heat input (Yang, Y. 2008). Revealed the mechanical
characteristics and structural characterization of stainless steel dissimilar multipass welds to
INCONEL (AISI1304/IN625 and AISI316L/IN625 joints). For the GTAW process of constant and
pulsed mode power, a single V-groove joint was employed with filler rods made of ER2209,
ERNICr-3, and ERNiCrMo-3. Both optical and sophisticated (SEM/EDAX) microscopy
techniques were used to characterize the joints. The fracture was consistently seen to occur at the
parent metal of the stainless steel in both cases (Dhobale, A. L. 2015). It has been discovered that
there is a tendency for tensile strength to grow as hardening cooling rate increases and a trend for
tensile strength to increase as hardening heat input decreases. A faster rate of cooling will occur
when the amount of heat input decreases. It was discovered that a faster cooling rate corresponded
with a reduced heat input when taking into account the influence of HI on ultimate o. The paper

presents the specifics of the experimental, model development, testing, validation, impact of HI
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on o, effect of laser process factors on heat input and ultimate o, and performance comparison of
RSM and ANN models. The results of Box—Behnken design of RSM and ANN models also
indicate that the proposed models predict the responses adequately within the limits of input
parameters being used. It is suggested that regression equations can be used to find optimum
conditions for HI and o of laser-hardened commercially pure titanium material (Uwoghiren, F.
0. 2022).

3. Methodology

3.1 Material selection

The material used in this study is 10 mm thick AISI 1008 mild steel plates for tungsten inert gas
welding with a single V joint. Hundred (100) pieces of mild steel coupons measuring 60 x 40 x10
were used for the experiments. The experiment was performed 20 times, using 5 specimens for
each run. The plate samples were 60 mm long with a wall thickness of 10mm. Table 1 and Table
2 give respectively the chemical compositions of the base metals and their mechanical properties.
The welding process uses a shielding gas to protect the weld specimen from atmospheric
interaction. For this study, 100% pure Argon gas was used. The weld samples were made from
10mm thickness of mild steel plate; the plate was cut to size with the power hacksaw. The edges
grinded and surfaces polished with emery paper and the joints welded and thereafter, the response

(preheat temperature) was measured and recorded (Pondi P. , 2021).

Table 1. Chemical composition of AISI 1008 (Pondi P. , 2021)

Elements (wt.%)

Steel  ASTM Cr Ni  Mn Mo Si N c P s Fe
Mild g
sieel 1008 022 0007 003 - 0094 002 0006 Bal

Table 2. Mechanical properties of AISI 1008 (Pondi P. , 2021)

Tensile strength Yield strength Percentage Elongation
Base metal
(MPa) (MPa) (%)
AISI 1008 395.93 295.95 48.13
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3.2 Selection Welding Process Parameters

The key input process parameters considered in the study includes; welding current, welding
voltage and welding speed while the response or measured variable is heat input (HI). The three
input process parameters specified in Table 3 with their upper (+1) and lower (-1) levels as well
as an appropriate design matrix had all been investigated (Pondi P. , 2021). The output variable

is specified in Table 4.

Table 3. Input process parameters and their levels (Pondi P. , 2021)

No.
Factors Notation Unit Level
S.
-1 0 +1
1 welding Current C (A) 170 180 190
2 welding Voltage \ V) 21 23 25
3 welding Speed S (mm/min) 2 3.5 5

Table 4. The response selected for these experiments (Pondi P. , 2021)

No.
Response Notation Unit
S.
1 Heat Input HI (KJ/mm)

3.3 Simulation and Prediction Models Approaches

In this study, the simulation approach by means of utilizing E-weld software will be implemented
to represent the estimate the heat input in welding process. Moreover, the statistical approach
namely RSM, and artificial intelligence technique will be utilized to develop two model.

3.3.1 E-Weld Simulation Prediction Approach

E-Weld Predictor is a tool that combines high-performance computing hardware and numerical
weld modeling to predict heat input for arc welding processes. It gives consumers instant access
to advanced modeling tools via the internet so they can examine a variety of welding scenarios.
E-Weld Predictor and goes over a number of its uses. One use is to comprehend how heat input
affects in welding process. (Yang Y., 2009).
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3.3.2 E-Weld Simulation Software

The E-Weld Predictor's software structure, theory, implementation, and validation are all covered
in great depth. Additionally, it displays the simulation procedure used to apply this software to
heat input prediction. In order to reduce trial and error experimentation, E-Weld Predictor is an
automated, integrated environment for problem solving that is used for numerical studies of
welding-induced impacts on structural materials. There are two interface types available for E-
Weld Predictor: an internet interface and an Excel-based Microsoft Excel interface. The software
can be installed locally on the user's PC and has an Excel-based interface that may be customized
to the needs of the customer (Yang Y.-P. , 2008). Steps to estimation of heat input based on E-
weld Software shown in figure 1.
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Fig 1. Steps to estimation of heat input based on E-weld Software

3.4 Design of Experiments (DOE)

When conducting studies with multiple factors and needing to look into the combined impact of
the factors on a response variable, factorial designs are frequently employed. Main effects and
interactions are usually meant when we talk about joint factor effects. The fact that each of the k
elements of interest has just two levels is a highly significant specific case of the factorial design.
These designs are sometimes referred to as 2k factorial designs since every copy of such a design
has precisely 2k experimental trials or runs (MYERS, 2016).
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3.4.1 Factorial Design

Many experiments involve the study of the effects of two or more factors. In general, factorial
designs are most efficient for this type of experiment. By a factorial design, we mean that in each
complete trial or replicate of the experiment all possible combinations of the levels of the factors
are investigated. For example, if there are a levels of factor A and b levels of factor B, each
replicate contains all ab treatment combinations. When factors are arranged in a factorial design,
they are often said to be crossed. The effect of a factor is defined to be the change in response
produced by a change in the level of the factor. This is frequently called a main effect because it
refers to the primary factors of interest in the experiment (Montgomery, 2013).

Table 5 using the range and levels of the independent variables presented in Table 3.3, statistical
design of experiment (DOE) using factorial design method was done. The total number of

experimental runs that can be generated using the factorial design method.

Table 5. Experimental result using factorial design

Run Current(A) Voltage(V) Speed(mm/min)

1 180 23 210
2 190 23 300
3 180 21 210
4 170 21 210
5 180 21 300
6 180 25 120
7 170 25 300
8 180 23 300
9 190 25 120
2 190 21 120
11 170 25 210
12 180 21 120
13 180 23 120
14 170 25 120
15 170 21 300
16 180 25 300
17 190 23 210
18 190 21 210
19 190 25 210
20 190 25 300
21 190 23 120
22 170 23 120
23 170 21 120
24 170 23 210
25 180 25 210
26 170 23 300
27 190 21 300
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3.4.2 Regression Models

Creating an approximation model for the actual response surface is necessary for the practical
implementation of response surface methodology (RSM). Usually, an unexplained physical
process drives the actual reaction surface underlying. The approximation model is an empirical
model that is based on observed data from the system or process. A group of statistical methods
called multiple regression are effective for developing the kinds of empirical models needed for
RSM. Let's take an example where we want to create an empirical model that relates the cutting
tool's effective life to the tool angle and cutting speed. A response surface model of the first order
that could explain this relationship (MYERS, 2016)

3.5 Response surface methodology approach

In this study a model has been developed using Response Surface Methodology (RSM) via
Minitab software order to predict heat input. The design of experiment (DOE) method is a
statistical method for studying a process with a limited number of tests. Response surface
methodology (RSM) is a common and powerful regression-based modeling approach that uses a
mathematical model to determine the relationship between multiple complicated factors and
process responses It also has significant uses in the development, formulation, and design of new
items as well as in the improvement of designs for already-existing ones (ALFazani, 2022). The
manufacturing industry is where RSM is most commonly utilized, especially when multiple input
factors have the ability to affect measurements of performance or process or characteristics of a
product. The response refers to these characteristics of quality or performance indicators. While
sensory reactions, ranks, and attribute responses are not uncommon, they are usually measured
on a continuous scale. The majority of RSM practical uses will require multiple responses. When
used in a test or experiment, the input variables—also referred to as independent variables—are

within the engineer's or scientist's control (MYERS, 2016).

4. Results and Discussion
4.1 Discussion based on RSM
The effects of the three input process parameters welding Current, input 1 (C (A)), input 2
(welding Voltage (V), and input 3 (welding Speed (mm/min)) and their effects on the response
Heat Input HI (KJ/mm) is analyzed and studied using the experimental values. An experiment is

a sequence of tests, referred to as runs, in which modifications are made to the input process
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parameters in order to determine the causes of variations in the output response. The experimental

results are given in Table 6.

Table 6. Actual and predicted RSM output for MRR

Actual
Run Current(A) Voltage(V) Speed(mm/min) Heat Input value

HI (KJ/mm)

1 180 23 210 1.18
2 190 23 300 0.87
3 180 21 210 1.08
4 170 21 210 1.02
5 180 21 300 0.76
6 180 25 120 2.25
7 170 25 300 0.85
8 180 23 300 0.83
9 190 25 120 2.38
2 190 21 120 2

11 170 25 210 1.21
12 180 21 120 1.89
13 180 23 120 2.07
14 170 25 120 2.13
15 170 21 300 0.71
16 180 25 300 0.9
17 190 23 210 1.25
18 190 21 210 1.14
19 190 25 210 1.36
20 190 25 300 0.95
21 190 23 120 2.19
22 170 23 120 1.96
23 170 21 120 1.78
24 170 23 210 1.12
25 180 25 210 1.29
26 170 23 300 0.78
27 190 21 300 0.8

The goal is to predict a response (output variable) that is impacted by a number of independent

variables (input process parameters) through accurate experiment design in Table 7.
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Table 7. Actual and predicted RSM output for MRR

Actual Predicted
Run Current(A) Voltage(V)  Speed(mm/min) Heat Input value el Ui v
HI (KJ/mm) LGt

1 180 23 210 1.18 1.18

2 190 23 300 0.87 0.87

3 180 21 210 1.08 1.06
4 170 21 210 1.02 0.99

5 180 21 300 0.76 0.76

6 180 25 120 2.25 2.25

7 170 25 300 0.85 0.84

8 180 23 300 0.83 0.83

9 190 25 120 2.38 2.36

2 190 21 120 2 2.00
11 170 25 210 1.21 1.22
12 180 21 120 1.89 1.90
13 180 23 120 2.07 2.07
14 170 25 120 2.13 2.13
15 170 21 300 0.71 0.73
16 180 25 300 0.9 0.89
17 190 23 210 1.25 1.26
18 190 21 210 1.14 1.14
19 190 25 210 1.36 1.38
20 190 25 300 0.95 0.94
21 190 23 120 2.19 2.18
22 170 23 120 1.96 1.96
23 170 21 120 1.78 1.79
24 170 23 210 1.12 1.11
25 180 25 210 1.29 1.30
26 170 23 300 0.78 0.79
27 190 21 300 0.8 0.80

Based on the value of the mean absolute percentage error (MAPE) as given by eqgn -1, a
comparison between the actual values and the anticipated values of HI is used to validate the RSM
model. It was determined what (MAPE) was 0.70%. Additionally, figure 2 HI predicted values
to their actual values in the RSM model. Indicate accurately represent actual HI values the RSM
model.

MAPE= = 1, |2 | ® 100% 1)
n <t A
where:

A: The actual value for HI

P: The predicted value for HI n: Number of Experiments
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Fig. 2 Comparison between actual and predicted of MRR by RSM

Based on the value of the Nash-Sutcliffe Efficiency (NSE) as given by egn -2, a comparison
between the actual values and the anticipated values of HI is used to validate the RSM model. It
was determined what (NSE) was 99%. Indicate accurately represent actual HI values the RSM
model. The Nash-Sutcliffe Efficiency (NSE) was also calculated to evaluate the efficiency of the
model by egn 2 (ALFazani, 2022).

_X(@-p)?
NSE = S (2)

Where:
A: Actual value for HI.
A: Average actual value for HI

P: Predict a value for HI

5. Conclusions
In this study, three input process parameters, namely welding current (A), welding voltage (V),
and welding speed (mm/min), respectively. Were utilized in order to predict the HI (KJ/mm)
using RSM. It was observed that the RSM prediction model gave an MAPE 0.70% and NSE gave
an 99%. Indicate that RSM model is accurate prediction model. Therefore, the RSM is

recommended for prediction of the HI of arc welding process.
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Abstract:
The present study was conducted to compare and determine the chemical composition of the

dorsal muscles of two local bony fish species with distinct feeding habits: Trachurus
mediterraneus (Carnivorous) and Sarpa salpa (Herbivorous). A total of five samples from each

species were analyzed. Moisture content was determined using a drying oven, ash content using
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a muffle furnace, lipid content using the Soxhlet apparatus, and protein content using the
Kjeldahl method. The results revealed differences in the chemical composition between the
two species. The average moisture content was higher in S. salpa (42.90+3.21%) compared to
T. mediterraneus (42.39+3.75%). Similarly, ash content was higher in Sarpa salpa
(1.34+0.32%) than in T. mediterraneus (0.85+0.39%). In contrast, the average lipid
(0.66+0.79%) and protein (28.25+£1.87%) contents were higher in T. mediterraneus than in S.
salpa (0.07+0.10% and 25.20+4.35%, respectively). This study concludes that both species
represent good sources of protein, and the findings can be used by consumers to select fish
based on nutritional quality. Moreover, the results suggest the potential to classify fish species
into different groups according to their chemical composition and to use muscle chemistry as
an indicator of their feeding environment.

Keywords: Protein, Lipids, Fish, Herbivorous, Carnivorous.
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Abstract:

Mathematical modeling serves as a bridge between real-world phenomena and analytical
understanding, often utilizing differential equations to describe the dynamics of various
systems. First-order ordinary differential equations (ODEs), in particular, offer a powerful
framework for capturing the behavior of systems governed by rate changes over time. This
paper provides a systematic overview of the key applications of first-order ODEs in real-life
scenarios, including population dynamics, Newton’s law of cooling, and radioactive decay.
Through a qualitative examination of these models, the paper demonstrates how first-order
ODEs can be effectively employed to describe, predict, and analyze natural and engineered
systems. The study aims to highlight the theoretical and practical significance of first-order
ODEs and encourage their broader application in scientific and engineering contexts.
Keywords: Applications of First-Order Ordinary differential equations, Population growth

model, differential equations, Newton’s law of cooling.
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1. Introduction

First-order ordinary differential equations (ODEs) play a crucial role in modeling and
understanding dynamic systems across various scientific and engineering fields. These
equations describe how the state of a system evolves over time and provide a mathematical
framework for analyzing phenomena ranging from population dynamics to chemical reactions,
mechanical systems, and electrical circuits. The simplicity and versatility of first-order ODESs
allow them to capture the essence of real-world problems, making them indispensable tools in
both theoretical and applied research.

Many real-life problems in science and engineering, when formulated mathematically give rise
to differential equation. In order to understand the physical behavior of the mathematical
representation, it is necessary to have some knowledge about the mathematical character,
properties and the solution of the governing differential equation (Lambe, and Tranter,. (2018)).
Many of the principles, or laws, underlying the behavior of the natural world are statements or
relations involving rates at which things happen. When it is expressed in mathematical terms,
the relations are equations and the rates are derivatives (Logan, (2017)) . If we want to solve a
real-life problem (usually of a physical nature), we first have to formulate the problem as a
mathematical expression in terms of variables, functions, and equations. Such an expression is
known as a mathematical model of the given problem. The process of setting up a model,
solving it mathematically, and interpreting the result in physical or other term is called
mathematical modeling (Bajpai et al. (2018).). Many physical problems in the fields of science,
economics, engineering and technology remain meaningless without the application of
differential equations to transform them into models. Frigon and Pouso (Frigon, and Pouso,
(2017) studied the theory and applications of first-order ordinary differential equations which
transformed the usual derivatives by Stielties derivatives. Rahan (Rehan, (2020)) investigated
the first-order differential equation and Newton’s law of cooling. Some relevant works in the
field of differential equations are found in (Simons, (2016), Ziv . (2013), Shior et al. (2022).).
Tai-Ram (Hus (2018)). also studied applications of first-order ordinary differential equations in
engineering analysis. This paper explores the practical significance of these equations through
selected case studies. Real-world problems such as exponential population growth, Newton's
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law of cooling, and radioactive decay are modeled using first-order ODEs, illustrating how
mathematical abstractions can be used to predict and control real phenomena. The main
objective is to provide an accessible yet rigorous overview of how first-order ODEs are applied
in real contexts, emphasizing both the simplicity and the power of these models.

2 .Preliminary Concepts

Definition 2.1 An equation containing the derivatives of one or more dependent variable, with
respect to one or more independent variables, is said to be a differential equation (DE).
Definition 2.2 A differential equation is said to be an ordinary differential equation (ODE) if it
contains only derivatives of one or more dependent variables with respect to a single
independent variable. In symbols we can express an nth order ordinary differential equation in

one dependent variable by the general form

F(Xy, Y,y ...y™)=o0, (2.1)
where F denotes a mathematical expression involving x,y,y’,v”,y”, .....y™@ ™, y™ and where
dy
n - 2
y dxm

Definition 2.3 A partial differential equation is a differential equation which involves two or
more variables and its partial derivative with respect to these variables.

Definition 2.4 The order of a differential equation is the order of the highest derivative in the
equation.

Definition 2.5 The degree of a differential equation is the degree of the highest order derivative
in the equation

Definition 2.6 First order first degree differential equation is a differential equation which

contains no derivatives other than the first derivative and it has an equation of the form

2 = f(x,y) ,wherey is a function of x (2.2)

and we rewrite this equation in the form  y’ = Z—i’ = f(xy)

Definition 2.7 An nt"-order ordinary differential equation is said to be linear in y if it can be
written in the form

an (Y™ + an_1 )y + -+ a; )y + ao(X)y = f(x) (2.3)

where ay,a4,a,,....,a, and f are functions of x on some interval, anda,(x) # 0. The

functions a, (x), k=0, 1, 2, . ..., nare called the coefficient functions.
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If n=1, in equation (2.3), we get a linear first order differential equation and it can be written in

the form

a;(x) + ag(x)y = f(x),a,(x) # 0 (2.4)
,_dy ap(x) _ flx) . . ]

If y =— o p(x),al(x) = q(x) , equation (1.4) is equivalent to

dy _
et p(x)y = q(x)

Definition 2.8 A differential equation that is not linear is called non-linear

3. Solution of First-Order ODEs
Here we discuss the solution of linear differential equation which divides in to two type one is
of the form y' + h(x)y = 0 is known as homogeneous linear differential equation and its

. . c
solutionisy = o

where is the constant of integration to be determined and u(x) is known as the integrating factor
can be
obtain from the equation. (Adkins, and Davidson: (2010)).
u(x) = e ~ndx (3.1)
If the first-order differential equation has the form y' + h(x)y = g(x) is called
non homogeneous differential equation. The solution of this equation is similar with a little
difference of the homogeneous differential equation
y +hx)y=0
y = 2= ([ u(0). g(x)dx + a) (32)
where the function u(x) can be obtain from Equation (3.1). ( Hassan, and Zakari: (2018)) .
Example .
Obtain the solution of the initial value problem.
y’ —y.tanx = sinx wherey(0) = 1.
Solution .
First we calculate integrating factor u(x).
u(x) = el ~h(x)dx — o [tanxdx

Here

sinx —d(cosx) d(cosx)
jtanxdx= f dx=f—=—f—=—ln|cosx|

CoS x CosS x COS X
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Hence u(x) is given by

) — elnlcosxl — |COSX|.

u(x
We can take the function u(x) = cosx as the integrating factor make sour that the L.H.S of
the equation is the derivative of the producty (x)u(x).
Thus the general solution of the equation is

1
u(x)

Now we obtain the value of the constant ¢ by putting y(0) = 1 in the above equation, thus we

1
cosx

c CcoS 2x

y(x) = Uu(x)sinxdx+c]= Ucosxsinxdx+c]=

cosx 4cosx

get
(0) = c c050:>1_ 1:> 5
YA = 050 4cos0 —CTyTCT
Hence the solution of the given problem is
y(x) = —— — S _ FOE(Keryszig: (2006)).

4cosx 4cosx 4cosx

4. Some Applications of First Order Differential Equation to Real Life

Systemes.

These are numerous real life applications of first-order differential equations to real life
systems. In this study we shall discuss the following

e Population growth and decay

¢ Heat transferring

¢ Radioactive decay

4.1. Population Growth and Decay:

Population growth involves a dynamic process which can be developed using differential
equations. The exponential growth model or natural growth model is known as Mathus’ model
(Jitender: (2022)). This model is based

on the assumption that the rate of change of the population is proportional to the existing
population itself. If p(t) represents the total population at time t, the above assumption can be

written as

2 = kp(® (4.2)

Where k is the proportionality constant . The above model (4.1) can also be used in the financial

institute for example, when saving money
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in the bank, the balance in the savings account with interest compounded continuously exhibits
natural growth provided no withdrawal and in this case the constant k represents the annual rate
of interest ,group of animal populations grows exponential provided size is not affected by
environmental factors, in this case, k is known as the productivity rate of population and it can

also be used in migration.

Tractor factory the equation wit e =%t the integrating factor e =%t % = kpe~kt
dp dp
-kt U k -kt _ 0— —kt] — 0
e I pe T [pe™"]

I fpe 1= 0

pe ¥t =C or p—cet

Suppose the initial population is p, then (0)= p,and c = p,

(t) = p, e (4.2)

When k > 0 the population grows and when k < 0 ,the population decays

Example.

Suppose the population of a certain community is known to increase at a rate proportional to the
number of people living in the community at time t ,the population has doubled after 7 years,
how long would it take to triple? If it is known that the population of the community is 12,000
after 5 years ,determine the initial population and predict the population in 40 years.

Solution

Let p, denote the initial population of the community and (t) the population of the community

at any time t, then from (4.1) we have

dp_ — kt
ko p)=poe
From (3.2) given that
(7)=po e’ = 2

0.6931
7

k= =0.0990

The solution of the model becomes
(t) = Do e0.0990t (4_3)
Let t, be the time taken for the population to triple

then 3p0 =Py e0.0990t e0.0990t: 3
0.0990t = In3
(=225 — 11,0970 = 11years

0.0990
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Applying (5) = 12,000

12,000 = p

0e 0.0990%5

12,000 _

——=7,315

p0_60,450

Hence the initial population of the community was

po=17,315

Therefore,

solution of the model is

(t) - 731580'0990t

So that the

population in 40years is

(40) — 7315640(0'0990)
(40) = 7315¢3.960
(40) = 7315 (52,4573)

(40) = 383,

4.1.1.

725

The logistic population model

Let (t) denotes the size of population of a country at any time ¢, then by Balance law

for population, we have

2 = B(p,t) —D(p,t) + M(p, 1) (4.4)
Where

B(p,t) represents inputs (birth rates), D(p,t) represents outputs (death rates), M(p,t)
represents net migration.

One of the simplest cases is that assuming a model (4.4) for birth and death rates are
proportional to the population and no migrants. Thus
B(p.t)=bp(t),  D(p,t)=dp(t), M(p,t)=0

Hence equation (8) can be reduced to

2 =(b-d)p=yp, (4.5)
where b—d= y is a proportionality constant which indicates population growth for
y>0 and population decay fory <0, Since equation (4.5) is a linear differential
equation, we can get a solution of the form:
p(t) =poe™.

where p(t,) = p, is the initial population and y is called the growth or the decay

constant. As a result, the population grows and continues to expand to infinity if
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y>0, while the population will shrink and tend to zero if y<0 . However,
populations cannot grow without bound there can be competition for food, resources
or space. Suppose an environment is capable of sustaining no more than a fixed
number kof individuals in its population. The quantity k is called the carrying
capacity of the environment. Thus, for other models, equation (4.5) can be expected
to decrease as the population p increases in size.

The assumption that the rate at which a population grows (or decreases) is
dependent only on the number (t) present and not on any time-dependent

mechanisms such as seasonal phenomena can be stated as

= = of ). (4.6)
Now, assume that (p) is linear
f(p)= ap+p

with conditions

limy,1)- fP(t) =y, (k)=0 which leads f(p) = y—(y/k)p. Equation (10) becomes

Z=p(r-Lp) (4.7

This is called the logistic population model with growth rate y and carrying capacity
k. Clearly, when assuming p(t) is small compared to k, then the equation reduces to
the exponential one which is nonlinear and separable. The constant solutions p=0

and p=k are known as equilibrium solution. From equation (4.7), we can have

— kpo
(&)= po+(k—pole~ vt (4.8)
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Figure 1: logistic population model with y =1

From Fig. 1, the following behaviors can be observed with the variation in the initial

population as t — oo.

Value Long term behavior of population
Po=0 tlim p(t) =0 no population
0 <p, <k tlim p(t) =k population grows towards the balance

population p = k

po =k population level or perfect balance

with its surroundings

po >k population decreases towards the

balance population p =k

4.2. Heat transferring:
Heat transferring is a process of transfer of heat from a body with higher
temperature to a body with lower temperature. Hear the difference between the
temperature is called potential for which transfer of heat is happen. There is
different mode for heat transferring which are as follow
* Conduction
* Convection

» Radiation
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1) Conduction The process by which the heat is transfer from hot end of an object to its
cold end is called conduction. It is also known as thermal conduction or heat conduction.
Basically, in solid heat is transferred by the process of conduction.

2)

CONDUCTION

Canduction:
The Transfer of Heat thesugh

» material by Divect Comtact

Figure 2

3) Convection The process by which fluid molecules moves from higher temperature

region to lower temperature region is called convection.

CONVECTION

Figure 3

4) Radiation Radiation is the transfer of energy with the help of electromagnetic wave. It
is generated by the emission of electromagnetic wave.
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Figure 4

So above we have seen that heat flowing in solid by the process of conduction which
we can determined by Fourier law. And we see in fluid, heat flowing by convection

which we can determine by Newton’s law of cooling.

4.3. Newton’s Law of Cooling

Another important real-life application of differential equation is Newton’s law of
cooling. Sir Isaac Newton developed a huge interest in quantitative findings of the
loss of heat in a body and a formula was derived to represent this phenomenon. The
law states that the rate of change of temperature of a body is directly proportional to
the difference between is solid object and the surrounding environment at a given
instant of time.

= a(Ty — Ts)

ar

— =k (To—Ts) (4.9
Where T(0) =T,

To= Temperature of the body

Ts= Temperature of the surrounding

[
To—Ts

lanO - T5| = kt +c

K = Constant of proportionality

TO _ T5 — ekt+C
Applying T(0) =T, yields
C=Ty—Ts
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T(t) = Ts + (To — Ts)e**
Suppose the temperatures at t;and t,are given we have
T(ty) —Ts = (To — Ts)e™
T(ty) —Ts = (Tp — Ts)e**2
So that

TAD-Ts _ k(t;—tp)
TGO T e (4.10)

Example 3 A police man discovered a dead body at midnight in a room where the temperature
of the dead was 90°F, the body temperature of the room was kept constant at 70°F. Three hours
later the temperature of the body dropped to 85°F. Determine the time of death of the victim
Solution (0)= 98.6°F (37%) =T, and Ts= 70°F Provided the victim was not sick

dT
— =k(T,—70), T(0)=986

dt
But
T(t) = T5 + (TO - T5)ekt
So that
T(tl) - T5 — ek(tl_tz)
T(ty) —Ts
T(tl) == 900f and T(tz) = 850f
90 - 70
— o3k
85 —-70

t, —t, = 3hours

k=S¥ _ 00959
-3 3T

let t; and t, represent times of death and discovery of the dead body then
T(t,) = T(0) = 98.6°F
And T(t,) = 90°F
The time of death (t3) = t; — tyand from (14) we

have
T(tl) - TS _ kts
T(ty) —Ts
89.6-70 _ .,
90— 70
t _1 l 28.6 3.730
3Tk M0 T

APPLICATION OF THE TREATMENT SYSTEM... 164



A 33 - ald) laal ¢ s - da gidal) daalall 4palal) Alaall

4

82025 55 Scientific Journal of Open University - Benghazi

Therefore, the person died at about 8:18 pm

4.4. RADIOACTIVE DECAY
In physics and chemistry, a radioactive element disintegrates when it emits energy in form of

ionizing radiation. Substances that emit ionizing radiation are known as radionuclides. When a
radioactive substance decays, a radionuclide transforms into different atom-a decay product.
The atoms keep transforming to new decay products until a state is reached and are no longer
radioactive. The radioactive law states that the probability per unit of time that a radioactive
substance will decay is a constant and independent of time, which means that the number of
nuclei undergoing decay per unit of time is proportional to the total number of nuclei in the
given substance. (Harideo:(2013)).

The mathematical expression of the radioactive law is.

da
oA (4.11)

&= KA
Where A(t) is the amount of substance and k is the constant of
proportionality. Suppose the initial amount of the substance is Ao then
A(0) = Ao and solving (4.11) using the initial condition we have

A(t) = AgeXt (4.12)

Equation (4.12) is the solution of (4.11) where the constant k can be obtained from the half-life
of the radioactive substance. The half-life of a radioactive material can be defined as the time it
takes for one-half of the atom in an initial amount (Ao) to transform into atoms of the new
element. Half-life determines the stability of a radioactive element. The half-life of a radioactive

substance is directly proportional to its stability. Let T be the half-life of a radioactive element,

then caphen A(T) = % (4.13) Applying (4.12) and (4.13) we have,
A
70 = Aoekt

T=—o (4.14)
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Example

If the half-life of a radioactive element is 18days and we have 40g at the end of 30 days.
Determine the amount of radioactive element present initially

Solution

Let A(t) represent the amount present at time t and Ao the initial amount of the element.

d—A = KA
dt
A(40) = 30
Solving the I1VVP, yields.
A(t) = Ape™t
But from (4.14)
T
K== (4.15)
Applying A(40) = 30
40 = A,e3%k
Ay = 40e 730k (4.16)
Using (4.15) we have
30ln2
Ay = 40e 18
A, =127g

Conclusion:

First-order ordinary differential equations (ODEs) serve as a cornerstone in the mathematical
modeling of dynamic systems, particularly those characterized by continuous change over time.
This study has demonstrated the practical relevance and versatility of first-order ODEs through
selected real-life applications such as population growth, Newton’s law of cooling, and
radioactive decay. These examples show how such equations can be effectively used to
understand, predict, and analyze the behavior of various physical, biological, and engineering

systems.
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The physical growth and decay of any population which is well discussed in this article is of
great concern to humanity this means that the .population growth model can be used to predict
the population of a country in future when some facts about the country are known.

The logistic model remedies the weakness of exponential model.  That is, the exponential
model predicts either the population grows without bound or it decays to extinction.

But population cannot grow without bound as there can be competition for food, resources or
space and this effect can be modeled by a logistic model by supposing that the growth rate
depends on the population.

Newton’s law of cooling states that the rate at which an objects cools is directly proportional to
the difference in temperature between the object and its surrounding. It explains how fast an
object is cool down. However, it works only if the difference in temperature between bodyand
its surrounding must be small, the loss of heat from the body should be by radiation only. And
the major limitation of newtons law of cooling is that the temperature of the surrounding must
remain constant during the cooling of the body.

Radioactive decay is of great importance for the nucleus as the decay transforms it into a stable
state, many of these modern technologies are products of radioactive decay, and a large amount
of energy can be generated using decay in nuclear rector which is then converted to electrical
energy for use in various form, in medical science, radioactive isotopes which can undergo
radioactive has a great application because these isotopes are referred to as tracers and are
injected into the body of a patient, in the body, the tracers gives off harmless radiation though
may be detected through the device and this detection, scientists (physicians) can investigate
blood flow to specific organs and evaluate organ function or bone growth. (Harideo:(2013)).
The reviewed models underscore the importance of qualitative and analytical approaches in
solving first-order ODEs and interpreting their solutions in real-world contexts. By transforming
abstract mathematical expressions into tools for decision-making and problem-solving,
differential equations bridge the gap between theory and application.

Finally, this paper believed that many problems of future technologies will be solved using
ordinary differential equations.

Future work can focus on expanding these models to include nonlinearities, external factors, or
coupled systems involving higher-order or partial differential equations. Additionally,
incorporating numerical simulation techniques and software tools such as MATLAB or Python

can further enhance the analysis and provide more realistic solutions to complex systems.

APPLICATION OF THE TREATMENT SYSTEM... 167



A 33 - ald) laal ¢ s - da gidal) daalall 4palal) Alaall

4

82025 55 Scientific Journal of Open University - Benghazi

References

[1]. Adkins, W.A. and Davidson, M.G. (2010). Ordinary differential equations. Springer, USA.
https://www.springer.com/gp/book/9781461436171

[2]. Bajpai, A.C., Mustoe, L.R. and Walker, D. (2018). Advanced engineering mathematics.

[3]. Frigon, M. and Pouso, R.L. (2017). Theory and application of first-order systems of

Stieltjes differential equations. Advances in Nonlinear Analysis, 6(1), pp.13-36.

[4]. Harideo, C. (2013). Application of differential equation to population growth. Tribhuwan
University Journal, 24(2), pp.75-80.

[5]. Hassan, A. and Zakari, Y. (2018). Application of 1st order differential equation in
temperature problem. Annals, Computer Science Series, 16(1). Available at: https://anale-

informatica.tibiscus.ro/download/lucrari/16-1-01-Hassan.pdf

[6]. Jitender, S. (2022). Newton’s law of cooling formula solved problem. Available at:

https://www.concepts-of-physics.com/thermodynamics

[7]. Kreyszig, E. (2006). Advanced engineering mathematics. 9th ed. Wiley, India. Available at:

https://muquestionpapers.com/EngineeringBooks.php

[8]. Lambe, C.G. and Tranter, C.J. (2018). Differential equations for engineers and scientists.
Courier Dover Publications.

[9]. Logan, D. (2017). A first course in differential equations. Springer.

[10]. Rehan, Z. (2020). Application of first-order differential equations to heat convection in a
fluid. Journal of Applied Mathematics and Physics, 8, pp.1456-1462.

[11]. Shior, M.M., Odo, C.E., Agbata, B.C., Ezugorie, I.G. and Arivis, S.S. (2022). Numerical
solution of initial value problem of ordinary differential equations by Adams-Moulton
predictor-corrector method. International Journal of Mathematics and Mathematical Sciences,
7(3), pp.17-30.

[12]. Simons, G.F. (2016). Differential equations with applications and historical notes. CRC
Press.

[13]. Tai-Ram, H. (2018). Applications of first-order differential equation in engineering
analysis. Applied Engineering Analysis.

[14]. Ziv, D. (2013). A first source in differential equations with modeling applications.

Brooks/Cole, Cengage Learning.

APPLICATION OF THE TREATMENT SYSTEM... 168


https://www.springer.com/gp/book/9781461436171
https://anale-informatica.tibiscus.ro/download/lucrari/16-1-01-Hassan.pdf
https://anale-informatica.tibiscus.ro/download/lucrari/16-1-01-Hassan.pdf
https://www.concepts-of-physics.com/thermodynamics
https://muquestionpapers.com/EngineeringBooks.php

D aaad) - Cuabuad) alaal) $ B - da gilal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

COUNTING THE ELEMENTS OF BELLISSIMA’S CONSTRUCTION
FOR FREE HEYTING ALGEBRA

Ragab Elageili Kerria Traina Salma F. R. Naji
_ Faculty of Sciences, International School of Benghazi Faculty of Sciences,
University of Benghazi, Libya kerriatraina4@gmail.com Sabtarha University, Libya

ragab.elageili@uob.edu.ly naji.salma@sabu.edu.ly

Abstract

In this paper, we successfully have counted the elements of Bellissima’s construction of two
generators of level two manually by using combinations and found that they are 265428
elements; essentially we have built a python code to count the numbers of the elements of
Bellissima’s construction.

Keywords: intuitionistic logic, Generic Kripke models, Free Heyting Algebra, Upward closed
sets.
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1. Introduction:

The relationship that exists between Heyting algebras and intuitionistic logic can be compared
to the association that is found between Boolean algebras and classical logic... Both types of
algebras can be characterized as distributive lattices, and each constitutes a distinct variety. A
notable distinction lies in the fact that the free Heyting algebras generated are infinite in nature,
whereas Boolean algebras are characterized by finiteness. Nonetheless, Heyting algebras
embody a concept analogous to that of Boolean algebras; this was elucidated by Mckinsey and

Tarski in their seminal publication on Heyting algebras in the 1940s.

Nevertheless, among the free Heyting algebras examined thus far, the sole case of a
single generator has been thoroughly elucidated through the application of the Rieger-
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Nishimura ladder; however, for algebras with two or more generators, the underlying structure
remains enigmatic, despite the existence of various known properties. Bellissima effectively
represented the finitely generated free Heyting algebras utilizing Kripke models for this
purpose. Fundamentally, Grigolia and Esakia proposed an analogous construction.

To the best of our knowledge that the number of the elements up to level one of these

construction is unknown.

Therefore, our interest was to count the elements in the levels of Bellissima’s construction.

2. Some of the basic definitions

Definition 2.1 (Sankappanavar & Burris, 1981)
Heyting algebras represent the algebraic models for intuitionistic logic. They are defined
as an Algebra A = (4,v,A,— ,0,1) that is a bounded distributive lattice with least elements
0 and greatest element 1, and for all w € A,w — v is the greatest element of z of A such
that w A z < v, where this is called a pseudo-complement of x with respect to y, the
operation — is called Heyting implication and < is defined by x < y ifand only if w A
v = w.

In addition, Heyting algebra can be defined geometrically as an Algebra A = (4,v,A,— ,0,1)

with two nullary and three binary operations if it satisfies the following:

A1:(AV,A) is a distributive lattice

A2:xAN0=0;wv1l=1

A3:x - x=1

Adb:x A(w->v)=wAv; Wov)Av="D

AS5:x > (WAz)=(w->2)A(w > D)
(vvz)»z=W-2)A(v-2)

Examples
1. Each Boolean algebra can be defined as a Heyting algebra supplemented withp — ¢q

given by =p v q.
2. A topological space (X, t) , where O(X) is the family of all open sets in X provides a
complete Heyting algebra for w,v € 7 we define
wNv=wAv,wUvrv=wVrv,xCvewcy,X=10=0and
wov=w-—-0°=WwW‘Ur)°

(Where c is the complement, —  topological closure and o the interior.)
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Such algebras are called topological Heyting algebras and are considered one of the most
important examples of them.

3.  The propositional formulae in k propositional variables in the intuitionistic
propositional calculus up to equivalence, together they form a Heyting algebra
named IPLk.This algebra is freely generated by the (equivalence classes of the)
propositional variables, therefor it is isomorphic to the free Heyting algebra Fk over k
generators.

4, If (X,<) is a partial ordering, then the decreasing sets of the partial ordering which
are the closed sets of O T( X, <) form a topology and hence a Heyting algebra O
L(X,x), and the sets increasing form a topology as well and hence a Heyting
algebraO T (X, <), Therefor such an algebra is bi-Heyting, and the two lows of
infinite distributive can be proved.

Definition 2.2
Kripke models: they are considered to be an important model of intuitionistic logic and
are defined asa K = (K, <, a), where K is a non-empty set, < is a partial ordering of K
and a is a mapping from the collection that encompasses all propositional variables
relevant to intuitionistic propositional logic to a specific element within the power set of
K, whereby for every propositional variable p and w, ve K we have
If w € a(p) and w < v, then v € a(p), calling this property by the monotonicity property.
The mapping a from the set of all propositional formulas can be extend to a valuation p to
the power set of in the subsequent manner:
For any propositional variable
1) (p) = (p), where p is any propositional variable.
2) p(L)=9
3) p(dAYP) = p(d) N p(¥h)
4) p(® VvV Y) = p(d) Up@))
5) p(d = ¥) = {z € K|{w} 1 p(d) € p(W)}.
By considering a set of formulas such thatT' = {¢, ..., ¢, }, then the valuation T is equivalent
to the valuation of the conjunction among all formulas within the set T, i.e.

6) p(D) =p(d1A...Ady) = p(P1) N...n p(dn)
7) If I' is empty set of formulas then p(I") = K.
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Definition 2.3 ( Fitting & Mendelsohn ,2012).

Let X be an intuitionistic Kripke model. The relation (denoted K,w E &) is the relation
between elements of K and propositional formulas and we say that w forces or satisfies ¢
when it is defined as follows:

w € p(¢p) ifand only if K,w & ¢, for any w € K and any formula ¢.

Now the explanation of how intuitionistic Kripke models represents intuitionism.

The different stages of information are represented by the elements of the set K such that
any w in K is a known fact at a particular time. The partial order < signifies the progressive
phases that are attained through the acquisition of additional information. In other words, if we
consider two stages of information, denoted as w and v such that w < v, this implies that the
information contained in w is also encompassed in v, along with potentially additional
information. If we have a particular fact, the forcing relation & delineates the formulas that can
be inferred to be true.

Definition 2.4 (Elageili & Truss , 2012)
K be a Kripke model, then
1) If apoint w in K has a forcing relation with a formula ¢ (w &= ¢) then it is said that a
formula ¢ is valid at a point w also we mention that ¢ is valid in K, written as K &
¢, ifwE ¢forallainK.

2) Aset of formulas I' is deemed to be valid ata pointw in K ifw = ¢ foralld € TI.
Additionally, if K is a theory we mention that I" is valid in K, denoted as K & I, if I is valid
at each point of K.

3) A formula ¢ is deemed to be a Kripke consequence of a set of formulas I', denoted as

I' & ¢, if ¢ isvalid in K whenever I' is valid in K.
4) Moreover, A formula ¢ is called a Kripke valid if @ = ¢ or in essence we denote it

askE o¢.

3. Applications of Kripke models in the realm of intuitionistic propositional logic
i) Counter models
In intuitionistic propositional logic it has been seen that a formula ¢ is provable if
and only it is valid in each Kripky model, wherefore a formula ¢ in intuitionistic
propositional logic is unprovable if found a finite Kripke model A'such that ¢ is

invalid in it, this means , p(¢) #K. These models are called counter models.

COUNTING THE ELEMENTS OF BELLISSIMA’S... 172



D aaad) - Cuabuad) alaal) $ B - da gilal) daaladl dalad) dlaal)
22025 s Scientific Journal of Open University - Benghazi

ii) Generic Kripke models

The generic or universal model refers to Kripke models that are designed to exemplify the
Heyting algebra, which integrates intuitionistic propositional expressions across n variables.
Subsequently, we will demonstrate that this Heyting algebra exhibits an isomorphic
relationship with the unrestricted Heyting algebra. F,(R) of n generators, which possess the
characteristic of universal mapping applicable to the category of Heyting algebras. The generic
Kripke model are defined by following the same process in ( Darniere & Junker, 2010), (
Bellissima, 1986), (Elageili & Truss,2012). The generic Kripke model R,=(K,,,<n, pn), IS
construct throughout a chain of Kripke models R¢=(K%, <2, p%) ordered by incorporation In
such a manner that each successive model is derived from its predecessor through the
incorporation of an additional layer beneath. It is imperative that each of these models be
diminished with the understanding that there exist no two discrete points w,v with a matching
valuation so that v functions as the only cover for w, or, in such a manner that every element
that strictly dominates w also strictly dominates v. For both cases w and , the same formulas
are satisfied, so the theory of the model is not effected if we can ignore one of them.

Through engagement with intuitionistic propositional logic, Bellissima employed a
Kripke model K = (K, <, «) from the components of K to the power set of all formulas and
established the valuation p on it.

Therefore, we can define the forcing relation E by w £ ¢ < ¢ € p (w), for every w € K and
for any formula ¢.
Definition 4.1 (Shabana & Elageili, 2018)
A set X is called upward-closed if for any x€ , we have
{x}T={yeXiy>x}cX
Now, we will clarify a method for creat R,,.
Let the set B, = {p;:i < n},0 < n < w be in intuitionistic propositional variables, and then
we denote the set of the valuation as
val, = {B: B S B,} = 2"
The model R¢ is defined by induction on d (where d is the level and n is the number of
generators) as explained in the next steps:

1) Construct the set of cases K2. First, by denote K,;* = @. Hence the elements wpgy Of

the level K¢ \ K21 satisfy the next conditions:
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I. Y isanupward-closed set within the preceding model and is required to intersect
with the terminal level of it. Consequently, for d=0, we obtain Y=0.

ii. B €wval,such that B € N,erpd t(w). Thus, if d=0, then the number of
elements in K2 is equal to the number of elements in the power set of the
propositional variables val,,.

iii. If Y is an upward-closed for some elementw € K2~! , then we must
have pf (wgy) S pii~t(w). Hence, if p;~%(w) =@, then there is no element wy
such that p? (wgy) € @. This means that in the new level we cannot add any
new element wg , under w.

2) Each element wy  can be evaluated by
pr(Wey) =B
3) The partial ordering <2~ is extended to <¢ as follows:
<&=<EU {(wpy, W) |wgy € K\ K and w = wgyor w € Y}
Finally, our generic model R,, is defined by

K, = UKgr<n= U <glrpn= Upg

d<w d<w d<w

Remark 4.1
There are two conditions must be consider while constructing the elements of each level,
(i) B S Nyey pi~ (W)
(i) If ={w}1 for some w € K41, we must have
PR (wgy) G PR~ (w)
The extension of p to the new model is valid and ensured by the first condition.
In addition, if we assume that pg (wﬁ,y) = p4=1(w) in the condition (ii), then the valuation
of wgy and are same valuation and w is the unique cover of wg y, This suggests that our

model will not experience any reduction in efficacy
S. Bellissima’s construction for one generator
To construct R, which is shown in Figure (1).
We define P, = {p} sowval, = {Q), {p}}.
Now by induction on d, systematically we can show how to construct each model R ¢.
Starting by d=0, then Y=0 is the only upward-closed set in R;%, so

KP=K? \ Ki' = {wppy 0, W} = {Wo, w1},
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as well,
<1= {(Wo, wo), (W1, w,)}
prwo) = {p}, pr (wy) = @
Thenford = 1,inRY ,
{wo} T, {w} 1, K10

are the upward-closed subsets.
Since p? (w;) = @, then there are no new added elements under w,. So the only desired
upward-closed subsets of Rare {w,} 1, K7.

K\ K{) :{WQ,{WO}T’WQ),K{’ } = {wy, ws}

K& = K{ U {wy, w3} = {wo, wy, wp, w3}

<1=<PU {(wz, w3), (W3, w3), (W2, W), (W3, W), (W3, wy)}

pi(wz) = pi(ws) = 0.

For d=2,
{w2i1, {ws} 1, {wi} TU {w,} 1K,
are the upward-closed subsets in R which intersection with the last level of the model.
There cannot be any elements added under {w,} 1, {w3} 1 due to the fact their valuation is @.
Thus in R , the upward-closed subsets are required that
{wiitu {w,} 1, K7
Furthermore,
KZ\K{ = {Wowiyruwayr, We k1l = {Wa, ws}
K? = Ki U {w,, ws} = {wo, wy, Wy, w3, Wy, ws}
<T=<1=U {(Wa, wy), (Ws, ws), (s, Wg), (Ws, Wo), (Wa, W1),
(Ws, wy), (Ws, w3)}
pi(ws) = pi(ws) = 0.

Continuing like this we obtain

ko= et = <t = | o

d<w d<w d<w
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Figure (1) The generic Kripke model R,

Definition 5.1
If each appearing letter in a formula ¢ belongs to B, then ¢ is called an n-formula.
Theorem 5.1 (Bellissima, 1986)
For all n < w, and each n — formula ¢ , we have that R,, = ¢ if and only if ¢ is an

intuitionistic tautologies.
Definition 5.2

The Heyting algebra associated with intuitionistic propositional formulas in n variables and
forn<wis
A, = (A, V,A,—,0,1) as follows :

A, = {A: Ais an upwards closed set of R,}

AVB=AUBRB
AANB=ANB
A - B={K,:{x} Tn A € B}
0=0,1=K,.

Now will show the Heyting algebra of intuitionistic propositional formulas in one generator

p-
The upward-closed subsets in R, are:

{wo} 1= wo, {w1} T=wy, {wy} T= {wo, wy},
{ws} T= {wo, wy, w3}, {wo} TU {w1} T= {wo, w4},
{w1} TU {w,} T= {wo, wy, w,},

{wz} TU {ws} T= {wo, w1, wy, w3},

{wy} T= {wo, wy, wy, wy}
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w3 TU {ws} 1 {w,3 1
{w3} 1 {wi} Tu{w,} 1
{wo} TU {wy} 1 w31
{wi} 1 \ /' {wo} 1T
U.

Figure (2) The Riger-Nishumera Ladder
Theorem 5.2 (Shabana & Elageili, 2018)
Let A, be the Heyting algebra which is isomorphic to the free Heyting algebra F,(n) on n
generators.
Thus, for one generator p the free Heyting algebra F, (1), where
Fa(1) ={p,=p,L,pV-p,-p-p,..}
The operations V,A and — are the logical connectives. The contradiction statement and the
tautology statement are the smallest and the largest elements in F, (1) respectively.
If we denote a map f: F4(1) = R, by
f@) ={w e Ky:w =y}
Then, we get
f=09
f(p) = {wo} = {wo} T
fEp) =f - =f)=fL) ={w} =0 ={w}1
floV=p) =fP)Vf(=p) = {wo} TU {w,} T
fGap = p) =f(=p) = f(p) = {wi} 1= {wo} T= {w,} 1
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i
pV~p / -p-p fwo} TU fwy} T ¢ oW} 1

v ® ' D {w,} 1 ‘\/'{WD}T

1 0

Figure (3) The isomorphism between F,(1) and A,

6. Bellissima’s construction for two generators
Let P, = {p, q} be the set of intuitionistic propositional variables.
Soval, = {®,{p} {4}, {p, 43}
We systematically elucidate the methodology for the construction of each model RS by
induction
Ford =0,Y = @ is the only upward-closed set in R; 1, so
K3 = K\K3 ' = {Wp,0Wip) 0 Wig10 Wip,a1.0)
= {wo, wy, Wy, w3}

Also

<9= {(wg, wp), Wy, wy), (Wp, wy), (W3, w3)}

p2(wo)=0 , p3 (w1)={p} p2(w)={a}. p2 (ws)={p.q}
For d=1 the upward-closed subset in RY are
{wo i 1, {w1}1,{iwa} 1, {ws} 1, iwg, w1, { wo, wo 1 1,{ wo, w3} 1,{wp, w2} 1,
{wy, w3, { wa, w1, {wg, wy, W 1,{wg, wi , w3} 1,{wp, wa, w3} 1,
{wi, wa, wslt, K7 .

Since p?(w,)=0, under w, we cannot add any new element, so the required upward-

closed subsets of RY are {wy}1, {wi} 1, {wy )1, {wslt, {wo, wy I, {wg, Wy 1, {wg, w31,
{w1, w1, {iwg, watl, {wz, wat, {wo, wi, wa i1, {wg, wy, a1, {wg, wa, w3},

{wy, wa, w31, K7
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K3\K={Wo (w1 W0 wa11 Wa fws}1 W, {wo, wi}t W, {wo, wo}1 W, {wo,ws}T » WG, {wy, wolt
! W@:{ wy, w3}l ’W@:{ wa, w3}t ,W@’{ wo ,Ww1,wp}1 ’WQ)'{ wo ,w1,w3}! Wo Awo wa,w3}T Wo Awi,wy w3}t
W k9 s Wiphiws}t + Wiphiws, wa)t » Wiah )t » Wiahtw wa)td

={wy, Ws, Wg, Wy, Wg, Wo, Wyg, Wiy, W13, W13, Wig, Wis, Wig, W17, Wig, W19, Woo, W21}
K21:K20U{W41 W5, Wg, W7, Wg,Wg,W10,W11,W12,W13,W14,W15,W16,W17,W1g,W19,W20,W21}

<3 = <2U {(wa, wa), (ws, ws), (we, wg), (w7, wy,), (wg, wg), (Wg, W),

(W10, W1g), (W11, W11), (W12, W12), (W13, Wi3), (W14, Wia), (W1s, Wis), (W16, Wig),

(W17, Wi7), (W1g, Wig), (W19, W1g), (Wo0, Wag), (W21, Waq), (Wa, wy), (Ws, wy),

(we, w3), (W7, { wo, w1}), (Wg,{ wo, w2}), (Wo.{ wo, w3}), W1o.{ w1, w2}), (Wi1,{ wy, w3}),
(Wi { wz, w3}), Wiz { wo, wi, w2}), W1a{ Wo, wi, w3}), (Wis,{ wo, wa, ws}),

(Wi { w1, wa, wa}), (W17, { wo, w1, W, w3}), (Wig, W3),(Wig,{ W1, W3}), (W20, W3}), (W21
{wa, wsh}.

pi(ws) =B, p2(ws) = B, p3(we) = @, p3(w7,) = B, p3(Wg) = @, pz(wo) = @

pz(Wi0) = @, p;(W11) = B, p3(W12) = @, p;(W13) = B, p3(W1s) = @, p;(Wys) = @
pz(Wi6) = 0, pz3(w17) = B, pz(Wig) = (P}, p3(W10) = (P}, p2(W20) = {q}, p2(W21) = {q}.
Continuing like this obtain

K; = Uszf<2= U <¢.p, = Upg

d<w d<w d<w

The figure below shows that we have five single-parent children,
{w,, ws, wg, wig, Wy} in level one, the first three are labelled by @ and the other two are
labelled by p and q respectively. We have two-parent children
{wy,Wg,Wg,W;0,W11,W12, W19, Wao } Which are wy; and wy o, that are totally covered by the set
{w;, w3}, and the elements w;, and w, are totally covered by the set {w,, ws}.It shows that
we have three-parent children {w;3, wy4, w;s, Wy} that are all labelled by @ and finally one

element of a four-parent child w;, the total number of elements in this level is eighteen

wg wy wo ws

wy Ws Wg W; Wg Wsg W;go Wj3 Wis Wiz Wig Wis Wig Wiy Wig Wig Wiag wo,y
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Figure (4) The generic Kripke model R,

As for level two: K7 contains 218 elements and by excluding fifteen points from them,
fourteen by following the conditions of the structure for the what are labelled by @
and @ itself. Therefore, the elements are 262129 generated by level one only.
Some examples of the elements in this level:
The elements generated by w, and another single-parent child of level one makes 4 new labels
of @. w, with some of the two-parent children makes four other elements labeled by @. w, and
a three-parent child w, 5 they generate another label of @, w, generates with two elements, the
first is a single-parent child and the second is a two-parent child they make four new elements
labeled by @, these are among the 262131 elements.

Wy W, W L

Figure (5) The generic Kripke model R,

We have one element labelled by {p} totally covered by{w;g, w;5}. In addition, one element
labelled by {q} totally covered by {w,,, w,}.
So the total points generated by level-one are 262131.
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3
3
3
=

Wain,ao Waeaa

Figure (6 ) The generic Kripke model R,

Now we describe the points generated by the elements from both level-zero and level
one.

At first, there are three points generated by w, and w, or w, or w, respectively. And
there are two points generated by w, and wg together with single points from level-zero, in this
case w, or ws Similarly there are another six points generated by w, and either wg or w;g or
w,, together with single points from level-zero. Also there are three points generated by w,
Ws , wgtogether with wyor w,, ws, w; g together with w, or w, , ws , w,, together with wy.
Finally there are four points generated by w, and two points

from level-one together with a single point from level-zero.

Figure (7) The generic Kripke model R,
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Uniformly, there are three points generated by ws and w, or w; or ws respectively.
And there are two points generated by wg and wg together with single points from level-zero,
in this case wy w; . Similarly, there are another four points generated by wg and either w,g or
w,, together with single points from level-zero.

Finally, there are four points generated by ws and two points from level-one together with a
single point from level-zero.

Figure (8) The generic Kripke model R,

Similarly, there are three points generated by wg and w, or w; or w, respectively.

Finally, there are three points generated by w, and two points from level-one together with
a single point from level-zero.
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Figure (9) The generic Kripke model R,

Now for the details for some special elements generated by w;g,wy,
As for w; g there is an element which is covered by w; and w; g labelled by {P}.

Similarly, there is an element, that is covered by w, and w,, labelled by {q}.

W 1y W -y

Figure (10) The generic Kripke model R,
Some elements are generated from two parents, one of the parents is from level-zero
and the other is a two-parent child from level one.

For example in figure (11 ) there are two points generated by w-, and w, or ws respectively.
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Figure (11) The generic Kripke model R,
As a last example there are elements generated by a three-parent child from level one
and one element from level zero, we can see that in figure (12) where w5 and w5 generate a

label in level two.

W wy W ey

Wias

Figure (12) The generic Kripke model R,.

7. Bellissima’s construction for three generators
In the Kripke model R; on three generators p ,q and r there are eight possible labels and
so eight elements wy, wy, w,, ws, w, , we, W, wo in level zero labelled by @ {p}, {q}, {r},
{p.a}, {p.r}. {q.r}, {p.q.r} respectively.
In level one 28 — 2 elements are labelled by @ and 48 labelled by non-empty subset of {p, g, 7}.
In level one of R; there are fourteen elements labelled by {p}three of them are single-

parent children from w, or wg or w, , six of them are two-parented children, three are
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generated by w; and w, or wg or w-,two are generated by w, and ws or w, one is generated
by ws and w,, , four of the elements are three-parented children, two are generated by w; and
w, with we or w, , as well w; with we and w, or w, with ws and w.

Finally the last points generated by w; ,w,, ws and w,.

Figure (13) The generic Kripke model R

In this section we show the exact number of elements for level two of two generators for
Bellissima’s constructions and we did it in two ways.
8. Counting the elements manually

In (Elageili, & Truss, 2012) there was a remark that gave a formula that finds the

number of elements in level one.

al a-j al
Forall a < w, |leva_1| = Z?Zoj!(a—j)! [22 ], where o)

- Is the number of subsets of P, of
size j.

Therefor we knew that by using combinations we could find the number of elements
in level two.

The elements in level two that are generated by the elements of level one only,

are

18

z 18! 12
j(18 — !

j=0

=262131 elements
Where we exclude the fourteen labels of @ and we added the two labels of p and q that are

covered by {w,g, w;9} and {w,,, w,,} respictavily.
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Now for the elements that are generated by level one and zero.
We started by finding the number of elements that are not a child of the parents in level zero.

For w, itisaparent for w,, wg, wo, w;3, Wy4, Wys, Wy SO it can not generate with these
elements, therefor the number of elements that it can generate with is eleven elements.

And this gives us
11

11!
J.le! 1=
=2047 elements.
The element w; is a parent for wy, w,, Wi, Wi1, Wi3, W14, Wig, W17, Wig that means

that can generate with nine elements of level one, so this gives us

9

9!
ZJ'!(9—J')!

j=1
=511 elements.

Similarly, w, is a parent for wg, wg, Wig, W12, Wiz, Wya, Wi, W17, Wy SO it as well
can generate with nine elements, so we get the same number of sets of combinations as we got
from w; which is 511 elements.

For the element wsit is a parent for wg, Wo, Wiq, Wig, Wig, Wis, Wig,
W17, Wig, W19, Woq, Wo1. The total of children is twelve, which means that it can generate with

6 elements and that gives us
6

6!
Zj!(6—j)!

j=1
=63 elements.
Then the number of elements that are generated by two elements from level zero.
We start by the two elements wgyand wjthey only can generate with
Ws, Wg, W1o, Wig, Wyo, Wy, from this the number of elements that they generate together with

level one are
6

6!
Zj!(6—j)!

j=1

=63 elements.
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For the elements wyand w, they can generate with w,, wg, wy1, Wig, Wig, Wyg, SO We
get the same number of elements that we got from w, and w; and that is 63 elements.
Now for the elements wyand wsthey only can generate with three elements w,, ws,

w; o therefor the number of elements are given by

3

3!
Z1'!(3 — N}

j=1
=7 elements.
For the elements w;and w, together they can generate with wg, wg, wyg, w,, and

from these we get
4

41
Zj!(4—j)!

j=1
=15 elements.
For the two elements w,and w4 they can generate with we, wg, so all combinations

for them are
2

2!
Zj!(z Y

j=1
=3 elements.
And we get the same number of elements when w,and wsgenerate together with level
zero and that is due to that they only can generate with w,, w, and that is 3 elements.
Finally, we find the number of elements that are generated by three elements from level zero
and we start with wy, w; and w, together they only can generate with wg, wyq, w,;.
As for wy, w; and wstogether they only can generate with one element and it is ws.

At last for w,, w, and ws they can only generate with w,and these are given by

3 1
z 3! 1!
L j1 (3 —))! L j (1= j)!
j=1 j=1
=9 elements.

The total number of elements in level two including the two elements shown in figure
(10) are 265428 elements.
9.Counting the elements by programming using a Python code

The code used can be found in [13].
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The results when we run the code:
1) For one generator :
Enter number of generators: 1
Enter elements separated by comma ie. p,q : p
Number of levels? : 5
LEVEL 0: 2 labels
LEVEL 1: 2 labels
LEVEL 2: 2 labels
LEVEL 3: 2 labels
LEVEL 4: 2 labels
LEVEL 5: 2 labels
Total labels: 12
¢ {'p}]
¢’ '$]
¢’ '$]
¢, '$]
[d" "¢
[d"'d]
)} For two generators
Enter number of generators: 2
Enter elements separated by commai.e. p,q:p, q.
Number of levels? : 2
LEVEL 0: 4 labels
LEVEL 1: 18 labels
LEVEL 2: 265428 labels
Total labels: 265450

[’ {p} {'a} {q’ ]

[, 'd% ' {'a {'p) 'd "0, 'dL e 'L {'p') ' {1 'd ' ‘¢ ' "¢

K0 R P R P P K P R PR P A P P P PP G P
L B P P P I P PR P
RGP A P P P P P P P P P R G B A PG PR P
‘DL DL {1 LD P L DL ) L DL D P T P L {p) ¢
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Plus 225 pages of a word document file of labels.
Definition 9.1

A pre-low ladder L is an upwards closed subset of R,, which is isomorphic to R;.

Remark 9.1
The results that we get in level two shows that we have only two labels of ‘p’ and two labels
of ‘q” as you can see in lines six and seven of the execute.
These labels are in figures (9) and (12)
Therefore we get a pre-low ladder containing of only labels of ‘p’ and a pre-low ladder
containing of only labels of ‘q” which are isomorphic to R,

i) For three generators
Enter number of generators: 3
Enter elements separated by commai.e.p,q:p,q,r
Number of levels? : 1
LEVEL 0: 8 labels
LEVEL 1: 302 labels
Total labels: 310
[o% {'p' {a'L {'r'} {'p" "} ', 'L {'d) 'L {'p' g, T}
[ ¢' 0% 9% {P a0 {0 (1) @' Cah {0 ' {9, £} (1) ' '} [P
T {'d, T L P DL DL DL DL P DL DL L {p') L ') L L {Tp') e
£a) 0, e, (a9 Lad &L e, £ ' () ¢4 (T '9% 0P "9 {0, ¢’ (p')
£a) 09, ') 90 (T 90 0P {10, 090 ) ' () (1) 0 T 9L 19 ' ' ¢,
‘PP, DL DL DL DL DL DL DL DL DL DL DL DL DL DL DL P DL P P D P
[OPROIROPE S B ACRROIEE B ACPRCIEY Jf AU FR PRI PROPROIROPR R B A PR R B R
R A R XV A A A R S A B G A
‘DL DL DL DL DL DL DL DL DL DL DL DL DL DL DL DL DL DL P D P
‘DL LN DL DL DL DL DL DL DL DL DL DL DL DL DL DL P DL P L D P
'L PN DL DL P DL DL DL DL DL DL DL DL DL P L { ') DL P L
P19, P, P

iii) For four generators

Enter number of generators: 4
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Enter elements separated by commai.e.p,q:p,q,r, S

Number of levels? : 1

LEVEL 0: 16 labels

LEVEL 1: 66642 labels

Total labels: 66658

[, (P Cad (1, (5, €0 P O ') 0L P, €0, ) € s 0 € ',
[P 0% 0% '9% £a, (9], ' €0}, (P} 04 5} (P 9% a3, (1), ', £, ()
‘¢ {r} s 'L {'a'L {r'L {p} {d) 'L {{dL 'pL T, ph L {a) {sL {'p'h {d s
{d,'pL{'s’ P} ' {rL s {'p} ') 's3 {r, 'p'L {'s’, 'p'y '@, {a'} {r') {'sh {d, 'r'),
{'d, s {r, s} oL {'a} {'r'} {s) {p'} {'d, '} {'dL s {q 'p') {r, s {r, 'ph {Ts),
PL{q, T, s {d, ' p L {d, s, pL T, s, P L DL L P DL L P DL P D
‘DL PP DL DL DL L L {'p) L {p) L P L L L L {p ) e {p'h
‘¢, {'p} L 'L {'p} P DL L {'a P L L ' L {'a') L e {'a) e {'g'Y,
CAC R AR Y R R S A R R R G AN Y
A A R 5 P G P I A
{3 'L {p} "¢, {p} ¢ {'a'} ', {'a'L eS¢, {'a'L {'p') {d ') 'L {'a'} {p') {d)
PGNP 9L Lad 9L La% (P £ P 0L (P 0 {1, ' ' {1, ' {1,
(P00 P 9L P, ' (%, (P, {1 P 9L {1 9L {1 P {1 P 9% 9 (')
0% 0L (P B {0 (P, (5 P 9L £ (P {0 ') 9% (), ¢ s, {p),
(s, 'Ph 9 La% 9L {90 e ) £, T 90 Lad 9L (1) "¢ La) (1) L T,
00 0r) 00, ') 9 00,90 (a0, 9, (a7, {5, {0 s 94 £ '9% (a) )
{'d. s "o {a') {'sh {q), s 'L {r') 'L s ' {r'), s T, s ' {), s {r
S0 (0%, (%, 078, 0, (43, 0p, €4 P 9% (), (9, O 'p, ', L9 (1)
{'d’ '} e {a') {r') {p') {'a ') {1 ' { 'p'L a1 ') 9 s {'p') {s 'p')
'L {'q} {s} {'d. s 'L (gL (s {'p') {1 s {d 'p'n s 'p'h {1 ' ') ' {r),
{3 {7, 's) 'L {'r'} {'s') {'p} {r 's'L {0, 'p' UL 'p 3 ' s 'p') ' g ') (') {Us),
(q, T, (q, s L)) 00 T ') Y e

Plus 56 pages of a word document file of labels.
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