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Er. Ahmad Mohamad El-Fallah Alrabti P TR\ F & H P CIRVEN P

- "

dadia
(Introduction)

a1 aa )l Al s (1 seek Allah's protection from the rejected satan) asa sl GHasddl ¢ &l 3o
Udss (b yall g sLi¥) 2 81 e a3l 33allg (I the name of Allah most Compassionate most Merciful)
A J g 2ana O gl 9 A ) AN Y ) g g Cpran) dpauag Al o g (The prophet Mohammed) eaa
& sl 5 (I testify that there is no God but Allah and that Mohammad is His Messenger)
A ) i) g (Allah is Greatest) xSl &) 5 (Glory beto Allah) &) ¢lasw 5 (Praises be to Allah)
(Thereisno power nor might savein Allah ) &L ¥ 38Y5Jsa ¥ 5 (I ask Allah for forgiveness)
clathuad) " o sligie 3 da) M o 2085 (if Allah wills) &) dsdas 5 (by Allah's will) &) o3k
A DA (e palidiall i) 138 588 cpla g " Ay ulad¥) Aallly 4 gigall a9 dpalel) Sl agh g Be) B Juguadl 4y g pal
Jaadl 028 9 (ar Lgudary Jaall day y g agdl silias dad 8 9 ) aesy ST ladhias dlia of clial | 4 jalas¥) dadlly QS Saad
CilalSl) oan araniy il 1agly Aliadia CilS 1) L oo Cilida e Jani lang pa cilalS Bac ) Baa) g dalS JaBh ) <5 38 Ao gite
( phonetics) (s 4istai¥) dadl) (8 o Lo ) L (i gual) Bl il g Lyl g Lgtian 55 gn Jgaa (8 Lgrudagg 4 sall Jaadlg
(If Allah wills) ) sLé o) 1Ty Asgaua A8y jhy Lk Jaged! i gual) Bill) Lgd conida g 3haill 3 dsnaa dalS it g 131 &
plLad) Uy dgdad alall oyl ol e 88 oF (B sl ) A1) (e A1 ) gale ] 5 Aual) g Apalad) i) Be) B A aSald) 4B agal) 1A (68
ta Jay el A0 A A ely a88 JaY) L&) a3 Lad ) peiadd) Ul & La o suall Lilig & tale Gy ) Y )
e 08 (Lgtlans B juaall dlaag (Cnalonal) alaf g cidaal) 130 caly M ) A ae Ul Al QU8B (B e Juda 0 daal alaY)
" s Al B Al B A sl o) cilaal) ha: OB Salad) qalla e ) s jlall Y 08 Ladg | " Bl L) B el
2y LSl rdlS Al Al Jad
agd calaill Uina 1ae ¥ g cculhall Taaaa (g ¢ 68y ¥ ciliad) Babacall ) g5ka 5 Bl ) agd sl agdl) gy s (3laiall 1igy

Bk ) ogd U3 Y) UVl aghi Wy cBagana alaill Baa o ¥) agdi Mo il Ll | cilaall ) 3198 aay B el ) 3 el pes
Ll 8 dua g Ally oll) 438 3 utd) jgdh A U1 ey ) gl 138 (ha 3Ll (e S (e g2l Ll A IS | gl o5 (09 559
Olg Amandl g BN 5 £l 1 Us day 05 e Jod &) Jluad g ploal) asilod (€15 Ji15 138 S8 aal (pa pLE W g 1 S5 & 5 Y b 6b
Sl Gag ied (e 9 Uad (pa LS Lag dd guu g9 ) (pad (3055 (ha LS Lad Al S lae aldy
(Allah and his M essenger know best) alei 4 gug &) 4

( May Allah's peace, mercy and blessings be upon you) 4iSy 5 &) daa, 5 aSde Sl
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Er. Ahmad Mohamad El-Fallah Alrabti

B ) O desa daal o

Sentencesor word Phonetics Meaning in Arabic
dalsl) ) dlaal) dalsl) Jadts (oS ol )
In terms of daali (e
With regard to @ Glaiy Lagd
With respect to @ Glaiy Lagd
Isrelated to ri ‘lett 1d @ laia
isreferred to o)
iIsreferred to as aily 9o
In such away 43,
In such away asto ) Al 48, o
Asto (o) Asaully
Strictly speaking ‘strikt li daaill da g Ao
To some extent Lda A
Quite often Lie
Intentionally In ‘tent anali Jlas
| s mounted on s xla
On other hand s A dali ¢
By means of dand) gy
Isapplied by Al g Al gl (g
For such Jagd
Assuch G aa A
Such as Jia
Such faa Jia
are such that Gy 135
On such 1 Jia Ao
Without taking account claa 34§ ¢ 9
Steeply ‘sti:pli Ma JSdy
Infeasible In‘fi:zab al Gl Ji8
In the sense that O (e
inherent In ‘her ant u.u\.u\ K] ?J»'A K] d:al:u
Inherently In ‘her antli el
Isneeded at st G sllaa
Isdecoded into Di-’'katd ) ax e gl BAGN Jglaa
Isonein which 4d 5 aal g
Unlike CNA e
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B ) O desa daal o

Special significance s1g ‘nf 1K onts Laldll 4aal)
Asthat in o s

Isshown in @&,\AJ\Q'AJJ&A
In this case Al oda B
extensive Juld

Extensively il g (a3 e
Susceptible S ‘sept abol ba g il A
Isstrictly 4y

I ncor porate 1n *ko1p a rett Ak g) gadgl abluca gl 2ada
Aresubdivided into () amda
Intermittently Int 9 ‘miIt antli gl gy

For instance Ul Jas Ao
Strictly da)_pay

Airborne I Jgana

‘@@ boin (or) ‘er boirn

A broad sense

filg (F2a gl g gl Gubaa)

Deliberately

daxiy

di ‘lIb arat
Wherein b e
Whereas Lai
Turn out gysZ]
Whenever Lalia
However Ja iy Lt
Whether 13) 9} &) g
Aslong as Lalla
Asfar aspossible LSy jaiy
As soon as possible Ot e £ il
Assimpleaspossible OLSaY) Aty Jave
In general Lagas
In general can state that O g g) SY ol Sy Lagas
I nevitably admit In ‘ev It ab ol agina JS of Lals Cd flay
Ordinarily 51d on aral i e (<
Normally ‘N5 ol | i
In a systematic way sisto'm t 1k phiia gai o
I n the sense mentioned ‘pri:visdi Jedall g pgSiall nall
previously Wil
It issimpleto show that O g g Javay oA
A notion that ‘nauf an Ol sgual o) e o) £laall ol 38
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B ) O desa daal o

In ano rigor ous manner

oo o sl B

‘rIg aras
Certainly sttty
A two-edged sword Gt 93 i
A double-edged sword Opda 93 Ciw
Improperly Im ‘prop ali Ta e J
Properly Taa Sy
It can be har mful ‘haim fl Sl 09SO (Say oA
It isapparent that a‘'p roant Of AU
It isnot applied properly Teaea JSda (kg ol 2
Arbitrarily ‘azb 1tr or ol i B Jsdy
In practice Ll
So that s
In order to s
Aswdll as ) ALyl
In addition to o) ALy
Aresubject to J aald
In the absence of e A
In the presence of BEP-T:
It issupposed to accomplish S ‘pauzt S (& yida g
In arudimentary way Ru'd I ‘mentar i Aol s e
M ost important dpaal i

Isprompted to
It will drop and settle at

‘prompt 1d

o &3&3\83&&
@ g b o paddiu o

Torecover quickly de yug Alalt

| sone whose PRAKENE)
Consequently ‘kpbnts 1k wantli il

Arefixed @l g el

At all time dﬁ}dsga

At all times LR FIVEgp
Regar dless of Os A (aiy

That will tend to o S ) Ag g (sl
Persist par ‘stst J""“.-J
Morerapidly ‘v pdli g prgm

With either or both M gl L) g

In mor e sophisticated cases s ‘fIst Tkert ladad ASY) VLAY B
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B ) O desa daal o

Isfound in Y
This closur e of ‘Klou3 o A 1
Issaid to be gts:uiedg
FUIﬂ” fUI‘fII J%J\
Which correspondsto kpr » ‘sppndz BELYRPRI
Similarly ‘s1m olor i 48kl iy
Typically ‘t1p 1K ol Liad gal
I s sought o1t caaila gl 3l sa
By number of Qg
In a number of ways Gkl (2 b
Areclassified as d Cilay
The main purpose ‘D3Ip 05 e ) (a gl
The namesimply A SN plany)
To some special features Lalldl) il jaal) (any )
Proper perspectiveisgained po ‘spekt v Jlaial o) i dgag gl Jglaiall
wiiSa gl )
: S Q9 iaual
Before embarking on 1m ‘bazk 1y Byiluall g 3 greall gl eaul) Ju
The no uniqueness of ju ‘ni:k nas g g) dga il
Reflect ri ‘flekt ey
Not merely on ‘mis li A Ve
Areconsidered as d e
Salient features ‘serl iant 83kl <l el
In practice Ll
Quantitative and qualitative ‘kwpnt Tt of TV = 5l sl
‘kwbpl 1t ot IV
Themain interest ) plaiay)
Asoneof akind g5 (adalgs gl aals
None of the (el Y
In principle Jasall dua ya ‘
In any prescribed fashion pri ‘skratbd iu,uh 9 i,a?m.é\ o
dddaa g A g j8a g) A2 g ga
Thisthen A% 138
I' s concerned with kan‘saind @ dllaia g) i dniza gl o Adiga
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B ) O desa daal o

The distinguishing feature dr'stry gwif 1 3 jnaal) 3 3xall

Are categorized as ‘K t1g o rarzd & Ciaa

That influence or get influenced < 1n¢f luants ) i sy gl il Sl

Completely flexible I e

To confine oneself kan‘faIn ddi L™

On thecontrary ‘KDNLT of ousatly

Aswell L

In accordance with )

Reciprocally Ri’sIp rok oli Jaliia (<

Often broadly consists of JS& el le ) 8 Jady
s

A collection of all of JS de gana

In our terminology t3:m 1’ nol 2d3i Ualliaa A

Account for pud ‘

Asbeing 395 O Las

For alongtime Jugh 8 gl

Therefore K\

So K\

Isriper than gl

Different types of 4alidal gl

the most popular wJasv\ ,

Thereal strength of thiskind £ sl 1a m.m.ﬂ\ 5 581)

The most common e gudi Sy

An important ingredient of In ‘gri:d jont g (155a

And also dueto «:‘.u,au%gb

A simplealgorithm ‘ Igart om Aot dua )l 6A

In most of Qe A

A recent development of di ‘vel ap mant o gl gl pamigl gl gad gl ghad
[SIVETN

Enables usto combine A gy o) Eady o) panll Lilkay

In aquick and easy manner o A Jy s gl

Prescribed manner dyagd\;‘,agh‘g\ .

In more common terms Lo g sy LJ;,&:\ =

In the steering control of e B o (A

May beregarded as say 2
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B ) O desa daal o

In this case is composed of

oy Asia Allal) oa b

Pressure exerted on e ke bl

Thematerial & methodology Zéall ale g B30l

Simulation & results il g Blslaall

Conclusion & future scope (hiaal) Jlaal) g Al

Review of literature J1tr otf o <) daal e

Are characterized by Ji (e Jraa

By means of ddai) g9

A wide Variety of Va'raIati cilida g gi

Because of e

With which they o 4 PRy

Frequently \Jgasﬁ )

A widerange of Cra Al g ALCES

A precise Pri’sazs (B

I's chosen according to J ik jlida

mor e than O S

Isdriven by Jd e MGy

Successfully clh

Isused to S e

Towards to ‘wd1dz 5

That will satisfy S (g g) (p p )
e o) il

Malfunctioning M I'fAgk fon 1p Julansil)

The completefailure ‘fel jo Jalsl) JE&Y)

M or eover di Jte 3 gdle

| sachieved Jada

the following objective A Ciagl)

To express my sincerethanks walldl) g 84 s lay

Greatest gratitude alie ) ey

A valuable comment ‘v Ijub ol (el (als

Deepest gratitude Gas Y liiay)

Their continued encour agement SAhsal) agaad

Iscarried out by me (B (e Jiia

Carried out by myself gl A&

Thisiscertified that

JR1 gl Sla) g Bia gl agd 1

(&

Entitled

G gira
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B ) O desa daal o

Thereport embodies result Im’bodiz dagii Al Sy

Submitted by S (e a8

Partial fulfillment ‘paf ol o) Sy

A summary isarecap of ‘ri:k p Ladd a gl Jagm 9l oedl

Reshuffling o dale) gl Jodad g) s g) Joaxil)
Ri: ‘faf ol 1 Lt

Theintellectual progression Int o ‘lek tfuol (prou ‘gref (AL Gl
an)

Debates Di’ bert EEN{

Pertinent ‘p3It In ant Al @

Relevant ‘rel av ant 43Nal) d

The main focus A 1) 3 )5l

For scholars ‘skpl arz slalall

Breadth bred6 dad) g L gl

Annotated N au tert C 9

Oneat atime 31 dil

Portray pDI ‘trer spa

Appropriate > ‘praup ri ert aidla

A myriad of ‘mir iod Cra S 23 (o

By which 4

In which ¢ P

With which 4 (sl

For which @l

In that at o Aty

In that at the outset 400l A A3

Relativeto ‘rel ot TV oA A

Briefly ‘bri:f|li Lag

Isplaced in P £ 9090

Isknown as %du..d\

Even though O (a8

May still be excessive 1k ‘ses TV Jajia ()9S A8

In addition to ) ALy

cdg JS A Al daie S
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B ) O desa daal o

Arealso frequently used 5 Lag) Jartiy
Respective uald

Are by no means exhaustive 19 ‘218t IV el ¥ @By e
In which case Al oda B

In agreat variety of o a dabie AL
Relatesto e

On the other hand ws:s\ daldll e
in other words G A Al

For general purposes ‘D3I 9S 17 dalal) (a) S50
All of which Lgaax

Each of which Leia J8

All of which refer to O] O Lgran
If so QS e (S 1)
Isreferred toas fi ‘“f31d aily 5S2a

In recent years YEC LA
It ispossible Jaiaa ob
Ismounted on e ela
Situated in ‘sttf U ert R
Disparity dIs‘p r ati sl axe

To experience 1K  SpTor ionts dgal gall

Are equipped with 1 *kwipt @ e

Thisis accomplished by d (e Jada 12a
In further detail by ‘f31 or  (‘dicteral) S (e AY Juaddl) B
Are connected to A dsasa 5 Jhags
Arefound on o 29 ) A

In contact with & Juaily

I nteracts with e Jo iy
Upward force dacLiall 5 gall
Downward force Agianl) 3 gal)

Arereversed with respect to

Lo (el g) (ugSaa o) (usSay

G By

Isforced up

|sforced down

A9 £ B o) (398 s )
=

Arenot in contact with
| sobtained from
Isneeded

o sllaa

cdg JS A Al daie S
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B ) O desa daal o

Goeson and on

b gl gl Ay

Which interact with

& Jo iy Lfll\

Are dependent of each other

o) agudary sdaina g Al

Isdevoted to

Arepresented in

S ke o) () s
g - &
? plia

Areexpressin terms of

(e e gl el o) s
4als

It iseasy to ) e
In evaluating its performance i ‘v |juert A1) 4l 2
In spite of (s
To agreat extent L sl )
so asto s
Areon look for Je kil e
Reliability (i lalo ‘b1l ot i 43

I ncorporating In ‘koIp o rert zaall

It isevident that ‘ov 1d ont Ul alg o8
Inreturnto (i ‘t31n Al Skl
Significantly s1g ‘nif 1k ant b gate JSy

Arenoted as follows

LS Aadla o) 3

Bibliography

L sl

bibli ‘pgrafi
In view of this Jagd ) dad
In view of that SUAL ) las
from my point of view B dga g O
Per sonally ‘p3isanal i Lol
my opinion > pIn jon =y
take over S
Back off e s
hand in alu
hand over
hand out £39
hang up ale
in the mean time sLEY) oda A
at once Y
Right now oY)
Furthermore F31 of MOI Al e s e

cdg JS A Al daie S
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B ) O desa daal o

over and above A ALy
Therefrom dua (s

Despite Cras e
notwithstanding notwr ‘st nd 1n Crmas e
with high hand dgdlal) Aty

Even if 1) Aa

in all Yiaa

at all alhse
Absolutely ‘ bslu:tli sty
thereafter day Lagd
subsequently ‘anb stk want S ey
posteriorly oD “st1or joli AR ey
colourably Loal
Seemingly ‘sizm 1 li sl le
apparently a‘p rontli LAl o ganla o
Ostensibly b’ stents abali e

back off and let me handlethis 1 e Aeag aal s
Otherwise ‘A o WaIZ d e La

in order e il

inturn lels
Repeatedly r| ‘plt Id“ ‘J‘JS:J‘J‘J“
Precisely buall

I mpact s Sis 9l S0
The conflicting objective ‘kon flzkt 1 o adiall Giagd)
Compatible kam ‘p tab (38) gia
Comparable ‘kpmp orabal Oulia

Do not pose any POUZ o) Jia gl SRy
Ultimate cycle ‘Alt TM ot dilg i) 5 gall
Can be stated Sy oSay
Very fussy ‘S I qaa

Crossover and mutation
scenarios

‘krosauva (mju’terf an)

D' Na:r ivdv

JEEY) 9 dl) Sl gy )l

Univer sal

Ju:n1‘v3isal

ale gl palle

cdg JS A Al daie S
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Er. Ahmad Mohamad El-Fallah Alrabti

B ) O desa daal o

Aggregate objective ‘ grigot Al g S Cioa

Trade-off Alalal)

Overall auv ar’ a1l Lagee

Crucial decision ‘Kruf ol amdald) ) Al

At all instants Uaall) g 8

In contrast A3 Cpa adl) e

Cooperation or co-operation koU bp » ‘e1f an Ol

Survival of the fittest S ‘arv ol bl slid)

Substitute Jaaad

Spanned by Aol gy oS ) Xia)

Feasible 'fizz ab ol (s

Dominates Crasgn ) aSay o Adle o

At random L) gidis

For each particle Ay g

Areassigned Uaaia ]

The cognitive and social factors ‘kbg ot 1V dgcldiay) Jal gal) g 4uS) 2y

Are composed of Kam’ pauz Cra OeSia

Becauseit iterative Itor ot IV S Ay

To stabilize AL

For compromising ‘kbmp ra Maiz da glusall

The stipulated limits dua gatall g dda idiall 3 gasd)
dagaiall gl

Aswell demonstr ate that Ok G Lyl

Superior feature

Su ‘pIar i

9 dad ) o) A8 gdtall 575uall
A sl

Conver gence characteristic
Ismore proficient

kan ‘v3:d3 ants
pro’fif ant

W8S duald
ds) ) 8 kg SiS)

With no overtaking

Jea) Ge

Perturbation p3:t 2 ‘berf on (aal)

Exhibit 1g ‘ ZIb1t uaas 9l pas ) Uy rall
The decoupled nature Di:’kapd (‘nertf a) Alaiiall dagdal)
Heuristic hjua’rst 1k gL )

Versatility v3isa'tl ot i Jlariu) dgases

With which they ad 4y sl)

cdg JS A Al daie S
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Er. Ahmad Mohamad El-Fallah Alrabti

B ) O desa daal o

Gradient ‘grerd iont Juall

Wide array S'rer o all Caall

from hereto there dua A La (e

Candidate name ‘k nd 1 dert i e

To manipulate mo’ n1p julert dallaall

With randomly ‘r ndamli il gdes Jn aa

Unfavorable AN ‘fetv arabal lia

Insight ‘In satt (s agd 9l B pmadd)

In the midst of midst g b

Remarkable &

Thefeasbility and ver satility dilsal o) Al glma g daland)
Jlaaiaal) dgaans g

The peripheral devices 0’1 1f or al daa A0 55l o) < 9oy

Important ingredient

In ‘gri:diant

agad) ¢ gSal)

Widespread acceptance ok ‘sept ants JLEERY) a9l J 52800
isdenoted by ddaci) gy Cpsa g) iga
Thereby justifying ‘d3nst Hfar B) glusa gl s 3 g) ot U
Stationary Stationary s

Functionality fAgk fo'n 1 oti PENEPA]

by each individual 1nd 1'vId3 uol 38 S dda g

I sreciprocal (i ‘sIp rok ol Jaliia

At first S 5ol b

First of all ‘333

Firstly ) ‘

Which areused to verify S ash o) (s8a Jariony o)
The novelty of this ‘nbv slti sla 43) )l
Isquestionable ‘kwes tfan obal agd & Siia

M assive ‘m SIv Jia

One may note that Sl Jaady a8 aal) g
Isrouted to o) A ga

Thelearning ability alail) 5 jab

For ecasting gty

Thevalidity of the system vo'l1d afi Uil dadla

cdg JS A Al daie S
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B ) O desa daal o

Comparison Kom'p T ISon 45 8l

isallotted o'lpt 1d paada g) £ 94

Gradually ‘gr d3 uol N Sy

And locksto lok ) g g Sk g

The concrete level ‘Konkri:t S alall g Al Al 5 gial)
' € gal)

Vendors ‘vend a el

The emer gence of I’m3:d3 onts s 9dd 9) m oA o) used

Ranging from 50 to 100 100 A 50 ¢m g o) 5

Exceptionally 1k’ sep fonol AT gl e

Distinguishable dr’stiy gwiJ abol Jiala

Have been advertised ‘ d v tarzd o el gl e

Complementary Jasa

After asserting these

kKomp [T’ mentoar |

Will be sent out

o2 &Ll ) (s o) sl any

o

[t ERVET]

Consecutive cycle

@m.d\ 59l

kan'sek jut 1v

according to my own point of daldl) 5 i dga ol i
view
| s beyond 109 9) 2 la
Are self explanatory 1k'spl N otor| (B g i
Oncethisis WANtS 1 Ladis
are so drawn that Cung 133 o g a9l 0 gaia
It Playsavery vital role vait sl qaly gl g 9o
once all Js u.cm:.
Aretaken into ERT
isrun for d oy
To evaluate I'v | juert (radd gl HaRy o) andill
The per centage of Do’ sent 1d3 mym
Available resources daliall 3 ) gal)
The proper routing ‘raut 1y zeaal) 4 gill
In brief Jhaidly
Toacquire 5" kwalar 9 u.k. Juaad gl b

uw; 3
Facile control ‘¢ sarol Algd) 3 sl

cdg JS A Al daie S
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B ) O desa daal o

Artificial methods art T'fif ol el 3kl
Thewide span o) gl

A favorite implementation ‘ferv rot Juada gk

Soforth 5110 ‘J%Ph

But tendsto lack local search Pri’sI3 an A8y ) i) ) Jea o
precision dolaal) Eal)

In absence of evidence ‘ev 1d ants S Gle A

really and truly N

Areimposed to 1M’ povizd ) e gl £ 933 gl g da

Paradigm isintuitive

‘P radarm (In'tjust 1v)

They have gained popularity obp il roati A ) gpus

Elegant ‘dl 1g ont &y

The proposed one possesses pro'pouzd  (po’ zest) Aliay aa) gl 7 lall

Itisrelied on ri ‘lazd A Mina g

to attain thisaim chagd) 13 Gy

Which are merged into m3:d3d T334 5l gatia gl 7 gada o)
T

Regulation Glagdadll g dagladl)

Asymptotic sImp'tot 1K g

Indices i i gal) g) gl

Normalized thing aabaal) g L)

Probability Jlatiayl

Areretained as S Jsaaa gl A ol Jadiag
‘ﬂwﬁ‘sﬁ

Speed up g

Herein Lia

The superiority of SupIar i'br ot i Bl

Council ‘kavnts sl 9 By gdia g) dgalyl) o) (ulaal)
g Laia)

Conceptually kon'sep tfual i Lia sgda

By all means need to Gl gl I

L argely owing to v S S8y

Tremendously tra’mend adli Jila Jsdy

With advancein b ol

Clear functionality daus) gl Aduls gl
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Applicability apl1k o' b1l at i Jlarind) o) Gaakail)

Sustained &_ul.a

Are highlighted by o) g (ola g e gl Jyna

L ongevity lon’ d3ev ot | saadl b

Crucial issues ‘Kruf ol daulald) Lladlf

It Endeavoursto J Jdolas o) (A

Iscommonly conveyed from kan'verd 9 Jaga 9 Jgana 9l Jang
O Lagas Jghia

Even exclude Ay

Disregard drsri'gazd Jlaays

To counteract this kaunt or’  kt A Lal

They can accommodate 'kpm odert 1ol o) ) i i) (Say a2
S

Firmware 31m Wes adlall gali gl

It isreported that Ol i ad8 gl 83 ) 38 A8 g

Isvaluable as ‘v |jUb | ‘ﬂCJ.-."‘S

Misused du..*:.u.g sloca

Thisperception is po*sep fon I g agdll 138

Which alonetends J,a.g‘uajs s

In the meantime £ LYY osf o

May beimproved or degraded i grerg oaldy gl Cpuay 8

Destabilize Di:’sterb o larz G gl g e

Generality d3ena’r |ati A ganl)

Nonetheless nAn o'les 13 aa

It will deteriorate Di’tIar ia rett d SELECTN

It does not restrict g g Ak gl Y R

Nevertheless neva J'les 13 (raal ) e

Unwanted spikes 498 e ) Adaliall cilaly )

Preselection LAY g8

Can be grouped

taxs O (S

Themain concern

(i 1) alaia¥) o) (318l

computerised heuristics
Familiarity

kam’pju:t s rarzd
fo'mili: roati

IR (gL )
alalyl gl 44ty)
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A lack of methods | Kk Gkl 418

Systematically ststo'm t 1Kol plida Jodiy

Augmentation >1g men'tef on gladi) g) ddLa) g) 3aly 3

Are detected Badla g Cidi€a

Technology istargeted toward ‘targt 535 Ag g Al

Uniformly ‘jusn 1 farm a3 ga JSy

Practitioners prefer Pr k'tzf ono Orsbaady ¢y gaigall 9 ) g slaall

To further validate ‘v lrdert g il o) sl o) Gaanaill
28 g

Chronologically kron 2’ lpd3 1K 3| e

I ntellectual Int o' lek tfuol A o) sl

To safety reasons ‘ serfti O el )

It is hoped that such 13 Jia O Jaigall (e

Toinvest avast amount In'vest Sy g dad g Asas

M anpower 4 sl 5 g1

Empirical estimates 1’ pir 1K 9| Ay pail) il

Indestructible 1n di’ str Akt abol el

Regressive ri:gresv P A 9 gl )

M eanwhile s LY o 8

The collaboration of kol bo'rerfon gl

In cooperation with KoUbP o' retf an s O glaclly

Istorealize possible
inter oper ability

Juliae 4,880 gil) &y ¢

Are often burdened with

Qe A Sl gl (38 e 9 (3R

‘b3id an .
&a gl

Deserve di ‘z31v g T
Agents ‘e1d3 ont gandl gl &3S o)
Asoriginally developed 5'r1d3 onal i Mal  shiiag
Towith all ol
Tovalidate il o) Al o) gaaailt
It reveals Olrg o) iy o) g o) RSy
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Outperforms Dol

Suitability daidall

Implication for deploying LA A

To cope up with kap i 48| gal

Given objective PP

Hyper sensitive Jas (uben o) dsleaal) L0

In commutation Jagaill b aLall of Candasly) b

M ember ship g guzanll

Isnot concer ned with @ dsina g) @ Adiga

Very large actuation K tfu ‘e1f on faa s Jads

Unknown uncertainties AN'S31t onti Jsgaall 38 o) Gl il o) 3 yaadl

Functional variances ‘vear iants LAl o) i) ) culdyal)

To chaos ‘Kel DS wasdll A

Isdepicted in a-f\guy\g\ﬁﬂy\g\igm
gA

We can soften ‘spf an j\u-\-‘-l 9 uasu O ¢S ol
AdS o) calkall

Rather than Cra Y

I nstead U3 e Y

Instead of Cra Y

Remark daadall

Evaluation and validation Ciail) g andil)

Predictive § 5

|'s often degraded Ol Qe A aidy

Trajectory tracking pal) i

Explicitly ol s JSdy

And ease of use offered by

G e Jlanin) A ggn g
Jaé

Result in A ¢ ]
Degradation deg ro'derf on oadas gl J3 g dilgal)

Arenot yet used very often

Qe b dlld d  Janiany ol
)

In such case Alatl oda Jia 8
Tobe 085 S

To be Realized oy

Isto berealized o g

In this condition SPRAIRRT

Despite continual advances

s ) o) adE3 (e pl ) o
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aall
I's conceptually easy to kon'sep tfual i ) e sgda S
Adeguate  d 1k Wot (Al
adequately *d 1k wotli A dds
Can also beregarded as iy o Lyl Sy
Acting on sgéj i_yuail)
Arehighlighted by ‘\J‘auw\‘?g Osla 9l ASga gl Joma
Reca“ that ri’kDII o‘ JSAS
Torelate o ey
The diagrammatic daro gro'm t 1k cbaad) Sl
representation
Totake place c_\..h.d ,
Isexcited adequately A8 Sy uaata
Closely ‘klousli S QR e g dgling g B uilsa
| S
Which can be configured by kon'f1g od S8 O S8 o oSy s
Areselected empirically 1’ prr 1K oli AT S Jlida
Fluctuates around the desire ‘flAk tfuert il N Jea lam

To guarantee nominal stability

g roan’ti: (‘nomiInal)

) )R Claal

With exceedingly high gains

fa dallal) cadSally

IK'si:d 1n li
Relatively unpredictable ‘rel ot vli (An pridrktabal) | e <l
For helpful discussions 35 Lusal) LA
Hybrid Cih
Primeimportant prazm sba) agall o L)
|'s essential 1 sentf ol ElIpa
Hitherto h o'tu: oY A
It hasrelegated ale gl taay) o) A
Which adoptsthe merits of ‘mer It cildliatia) Al oA
Namely ‘nerm li o
Theremaining part ri’ metn 1 Akl & 5l
Suppresses S'presiz cib gy g dady o) aaly
The past history (alall g )
Sluggishness ‘sIAg 1f Nas Jsad g gl ) play
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Under changing environmental

conditions

Invarar an’ ment ol

Aial) Ja g ) s il

The biological neural networks

found in the brain

A singleneuron in thebrain

bars ‘Ipd3 1k al (‘nur al)

a9 Ay gaald) dvanl) il

glall B
gladll B3xag duac 413

‘nur ain
An internal threshold oref hould 4dala da ja o) de
Sigmoidal il
The somatic gain PEWEC FEVKN]
Can be cascaded to K 'skerdrd o) Gy ) Sy
A gamut of ‘g mot Al
To configure kon'f1g JaSdd
Composite signal ‘kbmp o7 It 4K yal) 3 LaY)
Theerror diminishes dr' min 1f 1z J&, Uadly
And takes over S g
L ess significant s1g’ nif 1K ont Al J8i
Arenow handled by S (V) ey
propagation prop o' gerf on gladl o) LS o) s
Isprincipally prin‘sop oli Ll
Would have been Q5Ss O (8 S
Comprehensive kpmp r1’ hents v Jald

Rapidly gaining popularity

‘r pidli

Appliances

o' plar__an'siz

o alartia o) bt o) aaall

<) ga)
For a symmetrical s’ metr 1K al Ja Jilaia
Thereisno saliency ‘se1| iantsi Leian ) Sl (il
To designate ‘ dez 1gnert QAT o) dasd ) oyl
Isfeasible dueto ‘fi:z abal u-wu-w-
Encountering n'kaunt s ddalaal)

Often in practice

Llee gl i b

A time consuming

Deviation i) _ady)

Due to precautions Pri'ka:f onz Al g i) ) e
Areroutinely ru:’ti:nli $I93 JSda
Reconstruction i) ol
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The standard approach dudl) 48, )l gl 3 kAt

We constitute B g (Si g) SR

The probability of Jlaia)

Regional e gl autd)

Commissioned ko’ m1f ond Jsda g asda gl cilSa

A vast number of uAJ.uS e

Dueto thefact that Ok AS8AY) Gy

In place of Cra Y

Conservation dglaal) ‘

The most Generic form daa gas iSY) (A

Multilayer 43kl Miatia

Undertake Sy g pa il g) agas
3G gl Gy gl

To befrictional SSia) 68 S

To alter Silt o ol gl Jawd g Joaentt

| scommanded ko'ma:nd 1d osala

Standstill Al a gil)

It attains Jadl

It will settle down Al 98

Paramount important thing ‘D T2 maunt bl gl anlie aga (o

| s affected by Jad cra Silia ‘

It has been reported oA 8 S ) die Bl s

Aretaken asper g dgala

By canceling syl

In this case study Byl Al 3 020 &

Effectively Ll

L ayout Jaadsl)

Aretrained to emulate ‘em ju lert lSlacall jady

Isrobust to ) Ofa

Aretabulated in (2 Jgia

I nstantaneously In'st on’tern iogli ) JSy

Ishighly simplified by Ji (e S aa ) By

The precision of the sharpness Pri’st3 on Baa 48y

Transactions Tr n'z k fonz ilddall

Hereunder hir’ And °r b Lad
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for now o) ]
To settle down aforesaid 551 sed A4 ) JU-‘-:“?
Isinferred that the changeover  1¢3. ) mardl) ) iy

Compar atively

kam'p r at 1vli

Lot

e

Asmentioned earlier

Gl g () 9S3a g LaS

Asthat of

A La Jia

Tonil (e ¥ (A
Inrelation to @ Gy Lagd

A shock for [bk J dada
Indication Julall o) 3 LEY)
Oscillatory ‘ps 1| otor | G

It tendstowards &
Assess Crada o) a8y gl oy
As per S
Respectively il e
fa.|tthIne$ :feIe fQInSS udj-i‘g‘

| sassociated with o' SUSiert 1d bl

It associated with o dai )

Asto how Adss A Al
It has elapsed il pst (oad)
Dummy variable ‘dAmi (‘veor iabal) b gl ydal)
With referenceto ) B LENL

Should berigid as

asba g latia 98y o) caa

rid3 1d bl o
Unilateral Ju:ni’l t_or N ilald) ‘gdhi
Solely ‘0l |i 3l gl Jakd
A pictorial representation pIk'ta1r ol A by g gaali Sl
relating
I nter connecting by )
Asdescribed earlier (b B g B Ciua g LaS
Can beinterchanged Jibs Ol ¢sSay
By way Gy
Should be encountered more I’ kavnts 8 ya Cra JASH didbay ¢ caan
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than once

After erasing I'rerz 1 sl day

Precede A gl (a
Asexplained earlier Cib B g B piin g LaS
Then in that case PUBNREI P

To construct S 5 gl slill
Superimposed S) e gl palla o) JAlia
Conversely ‘kanv3:dli sl

In consequenceto ‘kpnts Ik Wants Al A

In mathematical terms dadaly Ml g pddl A
Clarification e sil)

It isimperative i g) Al gl s s e sA
Marginally ‘ma:d3 1n ali (riald Jd
Areverified as per ‘ver 1fard gy 2S5 o) Cufia gl (Raa
To identify ar’ dent T'fa1 Giadd ) Gl o) e
In such a manner olu) 1 Jia A
Coincident kou' 1nts 1d ant

Alternatively S1I't31n ot TVl d o Y

The verge of v31d3 PPN

For clarity ‘KI rati 5 9@l gl sliual gl 7 guaasll
Arenot applicable > plIk abol ol ALAE cud
Isappreciable 5 pri: fabal gOn

Asper above equation sMe | Adalaal) caa

It isuniquely Ju’ ni:Kli L) o2

Are correlated to each other o) agudans A G ghagy e ab
Existence on PR

Sufficiently 4.;1.65}\ 4 Lay

It isto have Aol sa

to discover her destiny ‘dest ani la a8 Caliusy
supernatural Su:poa'n tforol daphl) ¢ gla alle
never ever N \fgi

| dishelieve d1sbi’li-v S

he disbelieves S
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the disbelieves Jg&%\
do not block others AT iy
none of us e aaj Yy

Allah highlightsthis
Allah makes mention

1A ASgs g) 3w ab
N3 g Bl Jaay &)

we deserve being with s (1SS Ol B
most probably Jaa ﬁ}ﬁmd\ e
totally different reasons ‘taut ol i LS ddtiaa cibud
definitely ‘def onatli sty

certainly ‘s3rt an i sl

surely Pouli e

absolutely ‘“ bslutli -uSLdLa

assuredly 5 four 1d li Hyskily

obviously ‘bb Viadi el gl (e

to beginswith gl

but they deny Di’ naz 0955 agsl

they scream out Skri:m QA ray
subsequent ‘sab stk want &Y

do not be depressive Di'pres1v S S5 Y

ther eafter ear’ axft o ng Lok

ultimately ‘Alt Tm atl] Al

you haveto be familiarity by books sl ala ) A8 ¢ 9S8 O quag il
they pass out {19ty

sooner 'suin ar bt

my locality Isu 'k | ot i (bl

what | have spoken moments ago Cuda cilial cualss oA
basically bets 1K i Ll

it isreformed to every one fi 'f51md wadd S ) lay 52
destination dest 1 'ne1f an slasy)

indeed n 'dixd la o) ity 4
actually ' ktfu_ali Lagal) b

in fact aagal) b
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timely tarmli uliall 8 gl Q,e

in tackling 't Kk 3l dallaal) B

toregulate 'reg julert POZEAL

isrelevant to 'rel av ant ) ABad) g3

the purpose of doing so 'D31pas A Jas £

areattributed to 5 'trib jut 1d () s

commercially ks 'm3:f ali g Jsdy

hypotheses har'pp0s si:z e

likely 'azk li Jaaall osa

tremendous trs 'mend as Sl gl adula g} (EAda gl S
&l g

tremendously tra 'mend asli ) i Jody g b Jody
il JSay

it does not make sense A aa YAl

| seek Allah's protection A Aglaa oy

from theregjected satan o2 sh yal) Glasdd) (e

In the name of Allah &) by

the most Compassionate kam'p fan_ at likae icY)

the most Merciful 'm3is 1 3l daa jisY)

| testify that thereis ‘testIfal duia ol g

Praisesbeto Allah 'brerz 1z A1 Al e ¢ o<

Glory beto Allah 'glo1ri &1 A s 0ss

Allah is Greatest 'grett 1st alic &I

forgiveness fa'gIvnasnas 5 sl

by Allah'swill &89

May Allah's peace, pizs cuaf giba Ab) aS

mercy 'm31si Al

blessings be upon you '‘bles 1nz S8 g8 oy ¢85 sl

isalso grateful to A Ll (riaa

fruitful e
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without permission

Sl e 5 gl dad ) e

Bl gl A88) ga
from the publisher AL e
the major candles Lo ) £ gadll
preface PRI
most definitely sttty i)
deeds Jlas ¥l
and adopt S o) A8 o) S o) Al
achieved Jada
as soon asit turnson il Ll
The most basic requirement Al JASY) Qllatal)
Y et accurately and acceptably Joala ISy g 4By &l a2
vy - AISO, Ll Layl

IERRRRRRE R woy rrrrEe

The past few years

dualal) ALI8Y &) gl

Rather than G Y

Narrow and intensiverather than wide and extensive o (e N K all g Gl
Jaldi g

With one another o) agurs aa

Ismeant to lead da s gl 28 Aaly

To put emphasison e sl ala gl

Thereby ety

consortium kan ‘s>t ism (Ale ) gl alas) g) LAY

slowly but surely ZuAilly

labyrinth of voluminous N b arintd dadal) cila glaal) dalia

information

endeavor, endeavour In 'dev ar

Py A g g) e ¢ auuall
dotas )

it could kindle amongst

agds o) i o) gy o)) Sy 98
O

a sustaining interesting

aaw‘g\ M

facilitate learning and

_ : ririn 'faisin
reinforcing the textual concepts

pRlial) ;a5 g aladl) Jg
o)

a hands-on experience

w&,ﬁ
- - 2
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the emergence of a new class

Lsed a s i

uncer tainty An 's3:t an ti bl

beginning with saad)

thelabour e1b or Cand)

we arethankful to Cra Goiiaa Cad

Elucidates i'lursidert g ) ey

a small probability ua Jldal

diversity 2 sl

a binary coding (AU judda

propounded pra'paund \9‘$CJﬁ\ 5l pdia gl 7 sika
3

have been theoretically and 1m 'prr 1k oli Zt G ) e Ol

empirically proven gﬁﬁﬁdﬁéﬁgﬂwﬂ

Inversion 1n 'va:if an uSad)

dominance 'dpm In snts dlasgll

deletion di 'lizf an aial)

duplication djuzp I1 'ke1f an dde Ll

Segregation seg r1 'geif an 48,43

migration mazi 'gre1f an 8_agd)

sharing fear 1n & _ady)

mating 'mert 1n 9

successive gener ations ddlatial) JLaly

Heretoo, Layl Lia

but in almost all JS Ly i 8 o

at random Ll gudis

from either parent ANy ¢l (e

offspring Gl

sparingly Laila Jduy

it initiated and developed 1'n1fi ert 1d kg il

which mimic some

'mim 1k

oanall Slay o) aliy 1Y
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evolution izv 9 'luzf an skl

criteria of goodness dudal) julaa

afigure of merit 'mertt (i) Bl (e a8
sy gl)

specific finite length 9 Ol 3 gasal) J ghall
S5 gl sl

chromosomes 'Kroum 3 SSUM Gl ga gl Cila g ga g S

gens dzen B il

starting with an <@ (gl

genetic inheritance n'her It ants sl &) jeall

competes for survival koam |'piit (so 'vaiv al) sl iy

reproduction gLy sale)

Cr oss over g

mutation mju 'terf il

inference Intf arant s Jyaiayl

elaborates i'l barer iy ) o g

various problems have also been Js A A8l

elaborated .

in pursuit of thisgoal pa 'sjurt Loy Adbidal) JSliiall
Co gl 9l Cungous)

broad spectrum ciagd) 1 e Uay

unorthodox AN 510 3 dbks o) g1 idall

inspired by In 'sparad Lﬁw »

individually and integr atedly indr'vidz ual (mt 1 [grertrd) | J@ (4 g gl agla

propositions prop  'z1f an JalSia JSdi g 2 jaia (S50

fairly o3 li Gla fi8al)

promoted by pra'mautrd a A g ddlaly o Ciluaily
4 oy ¥

patronage "o tr an 1d3 Q.:u”h S gz
J

union jurn i__an Aasy)

composition of sl o) S i

kpomp 9 'zif an
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it has given riseto A

wide applicability in scientific | aplik » 'b1l ot I (sar_an 'tif 1k) | 4l Bhlia (B Gl al) Gl

and engineering areas dowaia g

explores 1K 'splo:r —

ar chitecture '‘arrk o tek tfar g jlaral) daigl)

back-propagation prop 3 'getf an (AR Al gl

associative 3 'saus iat Iv il

gradient descent 'grexd iant Jaa Lo gap

resonance 'rez anants G

competitive learning kam 'pet at 1v (edlil) alail)

asmuch as you can ki L )k,

Isessential to 1'sentf al PRS-

capture ' ptfs 9 u—‘f—-\M 9 by g )
e vl

generality d3en a'r ati 40 gand

vagueness verg U gadd)

ambiguity oalll] ) (2 gl

m b1 'gjurat

the univer se of discourse

SE LB ) Enaal) (68

'd1s kais -
its grade of member ship gre1d dg gulanll (pa Al 3
crisp sets Krisp i Cle gana
dwarfs al 381
to cite a few cases EYla drday slgdiudl
could be graded to hold Jaall 5 o)) ¢Sy
gradual transitions 'gr d3 ual daay jailf cLETY
a broad utility ju 'tz ot | a@.u?m 9 Andia g} (33 e
meaningful 'min 1 fal S e g3
vague concepts verg dagall aalial)
highly interconnected network Jan ddasi ja o) dda gy e A4S
motivation Jedad o) Jdlal)
it inspired by In 'sparad S O agdi
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massively 'm s vli Ha Jedy
generalization d3en aral a1 'ze1f an pand

acquire 'kwarar o s gl el
Instances vl

recurrent oSka

over theyears Cbd) 3o Jo
associative memory 3 's3Us it IV doday) i) 58I

to quote a few kwaut dauday (uliBY
probabilistic reasoning prob ab  'l1st 1k (Alday) R
predominantly pri 'dom 1In ant A A Al
subsumes genetic sab'sjuzm L9 Craay
chaos kel bs wa sl

In itstolerance toimprecision oagaid) ) alaas b

IM pra 'si3 an

uncertainty AN 's3tt an ti Gl g Qi laz¥) ) 5l

precision pri 's13 an 43,1

restricted 84

the guiding principle 5l sl

Isexploit 1k 'splott 5_ila

tractability tr kt 3 'bIot i Gl kiay) Aglls

it hasled to high Aad) (5 giaall A 530

quotient 'wauf ant dandll 7 J&

individually and exclusively 1k 'sklu:s 1v oald (S8 g 2 ita (S0

the emergence of a new class i 'm3:d3 ants U5¢d a v dila

beginning with s ad)

the labour et o 9 dud\“«,u'; 9 Sals gl Jandl
Sary ol Allas

we ar e thankful to Cr Ggitaa ad

Elucidates a5

to be bound by S Craday g (S

neither the publisher nor itsdealers

'diral or

ol Yy pall Y
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we associate with system 5 'sauUs iert AUAIIL a3
intuition In tju '1f an Cwdad)
creativity Krir eI 'tIv ot i gy
inference Intf srants Jyaiay)
its quest to comprehend gLl olaca

modest successin developing

komp r1 'hend
sak 'ses

snshill & hasd) Zladl

itsrelentless pursuit

ri 'lent Ias (pa 'sjuit) Suaal) olass

has fanned out to encompass f nd (zn 'kamp 2s) Al gy

tenure 'ten jo dal8) ) daadl) 52a

In effect adlgll b
Therolemodel is Jhiad) ¢yl

sincethen RYE{ JELKRY

with which A gl

In which 48 o)
aswarranted by 'worant 1d Jd e e 9A LS

at times Lla

in contrast to fe A aally
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