g% //’////)7 .Vn/'r(/

Second year, third issue, spring and summer 2024, pages 38 - 67.

Mystical monotheism, basics, types and
degreesAnalysis and Comparison of Edward Lorenz's
Chaos Theory with Mulla Sadra's Substantial Motion

Forough Adhami'

1.PhD student, Department of Management, Faculty of Management, University of Tehran, Tehran, Iran; Email:

adhame1978@gmail.com

ARTICLE INFO ABSTRACT
ARTICLE INFO abstract
ABSTRACT This article explores chaos theory and its applications

Article History:
Received October27,2023
Revised January 13, 2024
Accepted March 13,2024
Publication May 14, 2024

Keywords:
Anthropology,
sublime wisdom,
doubting man,

doubting existence.

across various fields. It aims to comprehensively review
existing literature and highlight the profound impact of
chaos theory on cognitive and professional approaches.
As our understanding deepens, we seek to clarify the
intricate links between chaos and order, unpredictability
and predictability, and complexity and simplicity. This
study systematically reviews and analyzes Edward
Lorenz's chaos theory alongside Mulla Sadra'’s substantial
motion from an Islamic perspective. Generally, the
citation network in this field is scattered, indicating
limited awareness among authors of other scholars’ work.
Our review reveals that despite fundamental differences
in context and application, chaos theory and substantial
motion share many similarities in their approach to change

and complexity. These similarities underscore the importance of change and

transformation in various systems, helping us understand how continuous changes

and their resulting complexities are essential parts of reality.



FOYA Slmaio N Y Oliwsl g 5le Py 6yl ‘pgd Jlw

Sgdl dgan o oM 6 g S o> cladio Aliel o

BSTESIE

‘a3l poyd

adhame1978@gmail.com :: 5l (5 (ol 3 olaslS (i yiae 00SLLINS (o oo 09,5 (6138 (ggztils ¢ comdl £5,5

0uLS>

i leMbs|

St Al 5 [aoSle g mgm Sy oelai] slamel Lo 4 dlis o
8y 4l Sl a3z ol (ol Bas 551, 0 3590 3 l50l
L)l (K55 ools plis g el (K85 slaszl sba)lsbo o (g9
Sladign (owyprle (hudd g oole il gladise; 0 4,15 90 (ol Glae
9 cSrNEOt 5 009 Smotn BB ol s T e s TR O o
290 Sy dlie biwly ol jo csloy eamlss  Solu 5 Sz mizen
ez S LS 50 1y el olgl gl 4k 5l Ll g Soolatuns
slogls o) de a oo o Ll cwyp @i e o il asdle
2tz BB caall hls wl g0 0 05 5 ae )0 ol
9 il Oluss cueal lacall (ol aiee Jgo5 g s 4 )50
St opl 5l (2 sla Sz yigr S35 Sl e bles |y (Sim b
155 o o g L5 45 A oo Lt Lo cloazily el s ogDle IS oSS
iy g eloizl slaossny Julot glp (costde wozlr SO lgie o
shoe Sl sy a0 Al ol ez 13,05 18 o3l 3590 s ud
ik galgz 50 g S o g olaizl (oot]d 5 6 me o5 4L
Sy polae gl 3 Lo Sauzy 93hs; sl @ 4z b Sjlon o
ke SNy g Laggglys slaSal, wigioe Loyl ol I geas

b el Gilisee slaaia

o £45

:allio sl gyt
VEY A iedlys fl
VEY/V Y Sk
VEYNAYIYY cGopdy g
VEXT VYO lisl )l

03lgals’
(SR LS
S50 pothe
¢l

gl o)l
Jyodle

(tloiz] Cdiae jo il 35560 o)lgol gl 4,k o [aode 6,09 oS, bzl slazdl Jlos (V- ¥) 6898 ¢ ool iolinul

PO-YA Slio (P o)La...‘Z: Yoyg



dodio ¢

sla oty 9 Ly wud 5o gl 693 Camle K lsie 4 cgal anlai 58
oSS Jl> 5o e Joe glaoy)S 9 ole wladams L 4S Lgy lds o suuzg
s ogal pogie 3l sal §9%5 pagde iwl bud sl 5d (0 padde
Al e V47 das o elidlga «35ysd 3)l9a) g Taml 5o 4S 3,8 e dadiz yus
sladidy 5o 5 48y ,38 95 adgl sulidlsa lasliuls 5l aseao ol Lidlae
355 sl 5 i colail ¢ ulidicias) emlsly « Sind dlan 31 ,Sas Calize
(YA LIS 9 (ol gass). sl 83,8 Ty (9255 B8 o

Ol [y oy elas Sralls g a1 48 sl diags pggdn Gl o gl ol sl
Ol @b 51 48y (o) lapauntilSo b S o (a5 gl duylas c ol o9dle i8S (0
il aiiye @a 4y gloauzg sebds Lo olez 53 dolas jallsdy slagkll 5 Laslg,
Soyomi gl OF cadyls s o gal )las (YOV « ohlSea 9 gplu) S (o,
Sla 839> 58S 095,85 e 9 i slaghin slml 9 Sl gladwly
P A4S Sl iia 5 S8 I3l ghl (63555 4S sl sl ol el Glde calins
38les o9 (S (o T Sueyi 4 192 9 Ol [ muegdy B S SeS Lo 4 ilys
LS A b Ly L S 0 8 4sSs (S5 maegiy oS dalllas |y Joy glalil
(Y- ¥F  oliSan 5 635500)

(Dl gem ez 3l Az ded 9 el S8,> Jaadin sage 3 el las
59 Lasls LT a4y 3 Ll ¥l g lage g wioums > 50 ded g piolic layluny
S o 89 Hlai 3l uisdue Zal> G139 Giley Gigas 4y diwgsy 9 639y sz Jl>
4S 3L yotue culi al JS0s 9 suzmie Jlow Capds Kt g 95 ghls Glewr

Syma cde 4 (Ll 795 48 sshailen g e 4y ol 79y Cuud disle Cagb 45 o
9 el lddloazie 9 cwl Oled 9 et 53 85lg0a Gy Caanbs 9 el GL idag

\..Biswas et al

R

Pl

ezl

AP 5 geq o s A6 g L4\ m




f

Pyl

stz )

309 Sylgol gl 4 Las 8 1jaode 6,09 &S, S PCERRRCH Y WES Y |

il s et el Jlaile Jos a1 Jlial Jhas¥lle 3959 ot 4 o Sblas
9 wdand 4 dinly Slaszge aled husalle Hlas 51 ecass oul 40 (VYA golnu)
9 ol S5y J2d 4y 098 5 diigyy 9 05500 Cianids 9 fen 3 ceul Hage canb
s A s o o Wils 31 5 5 Ll 3l lratal nylsen Jlsal el
S5 51 gl (VTVOaiadle) "ate a5 n o b a ey 3 slas 1ol
Sy pggda difue s dy il Ol 9 e 53 izl pled b Olez [iuadle
diol> Gyguaz Sl 4y il (ad peds 9 duls 51 (Sopdlie wlsde sl wiile
ele b lazl gley dobo 5o 1y oF slazel 5" 63928" Gl Lo 4S iy gl 4 el ot
ydine Cygio 4y 9 ie glelil=t 9 i b |y 2S5 (olss 9 @S SHd GHgea
(VR ST »eselids Gaeds GG

ls Jam 5 et glasduay 4 Ciglate 3,S09) 95 Srag> Sy 9 sl 4las
53 03,03 ST (Salins glapiadsn G Jilind 9 sduzmn glaylisy sl dylas
2313y Sloszsn sas2 53 Liaigild g iy JolST 9 pudd 4 Gra92 oS, 4S >
3Ll o€ K5 Ay 0ler 3 Qs 9 Sz B S SeS Lo g d)las 93 5
gl e Soa3 Sl ol 4 Giglate glashg) 9 LasEiys

e 53 gl anylas 3 Gl dise) 9 039> 55 (Ko ylas 95 cnl GulS glaciglas
52 48 sl Gaadd dylad S Gragr Sy 5o il dadly daisl (02l 9 T pole
3515 5158 ekl Al dige

et it bline 9 dasne Hlidy 4 ol dlas ol pds caale (099
0 g 9 olSE gy SO (lgie 4 |y St Grage oSps S a Lyl uuST
Cuala Juds 4 gl dnlai 53 Sndyduiis (s LS ipogi Dlagga il
Gras2 CSym 50 et (S Lo Sitadily 5lid) 3485 (Gt <4yl baulyd 4
9y 13 9 wiaigils (£93 Lol cilud iy Wizsa Slagrge yage 53 Ll
9 o2l slaylnl 5 csal aslas 5o Laghey 5 Lyl 5o alez 5 ilua JlSS
S gz &y 55 S salatul suizy slapiudw Jul=s gl gode Dliwl=s
23S 0 ooliiul Slagaga sag> 53 Sl mussd gl Audd lajiy) 9 pealis



Sliugal 5w Bliat Cysm 4 Slusi iogal dlas jo aluad 4 o8y 451

5 Ay JolSS 5 085> K Sipgee 4 Slndli 609> S g di 428, Hlas 5o
g d e 49K (At 5o diedaa

arily alizs glasySsl 9 ¥ wilsin Grage <S> 9 gl dlas duglie

&

il
dizyn (ilaye calie glapiadu 3 ladsms 9 Sladl (uyp 4 40las 93 8
51 Gxieas Sho 4y muilsin cdnlai 95 ol duglie by oiglate sla iy 9 LasKys )
e b el psean slacalid g lacislas o eul cws Olez 3 by 9 i coale
dylas WS S audd g le glasBius Guals 4y Wil dslas 95 ol duglis
Sragz Sy 4S > 3 conSp SlAd T pale 9 Slusly ladias 31 sl
9 b ple Gt Jolisl dy sl 4 Wilgi dualin b 3l bl dadd 5o ddo,
dilgine dnlai 93 ool dunlie i8S SeS Glex 31 Sipnle 1gd 4 9 398 Homie dald
S5 calizs glads,bas oy olbls,) Ko .S S gland, on slasuss (iS4
Lot 55 dihles g e glasal 4 yomie Wil Audd 5 wle Calises glasig>
4 odl dlas wilasie Jsmi 9 Sz uan 4 ol 93 5o 358 gldidy O
23 lane Keolios glagiudu 5o daspt 9 SosS wlpad 5l 36 gla Sy
1 sylal Slagzga sase 5o diwsy JalST 5 Sladl 4 Grase <S> 4S >
SaS Jgx 9 Stz ulin 51 Slgy s 9 Julom dy ilg5 0 4ylas 93 ol dualie
IS SaS (gulicd G 9 o Olgz 31 A g 4 lgip sl 9 ol duglie S
23 3lanee s glagiudu 3 Gugiy Blias gla)lid) guyp 4 g dl dylas
ol ayls aslal Slsgmge yag> 9 I3 o golds Gladd 4 Grag> WS> 45 >
e Slagzge 9 (Aude Glez 5o Sldd g lalisy 31 GG Ot 4 Lils3 e dunlie
slacules 9 Side blas puilsir «Srasr CS,> 9 cgdl dylas duglie | 3gd
S b iz gladylas daiogs 4 wilgicn dalxs nl oS plalis |y Lol o g€

33l 1 Ll slagiliss 9 otz slapiudu 5l L K53 5 S SoS 39290 sladsylas

fY

Pl

ezl

AP 5 geq o s A6 g L4\ m




fr

Pyl

stz )

309 Sylgol gl 4 Las 8 1jaode 6,09 &S, S PCERRRCH Y WES Y |

s
Gls 3l Sipale 9 yiEme S 4 wilyin Srage LS, 5 g dl dlas dunlie
chudd o ale glaslius Guali 4y wilgi o dualio cpl .S SeS Glga o Olaad o
gl ymie Jomi 9 Sz pualin g Juloes 9 gl o lagtagsy (iAuS
hee glaa K dy wilgie a8l el Gl Soygu Hlas 31 Lgs 6 duglae (ol <95 ¢!
AiS SeS  a9% 9
3ol 31 plaSia g sl aste pulyu Lo Osalay glis 45 ligls cnl 2 55!
Slasy L g dadly el iiles (o 4S50 G Olgz Lo GurBas 5 oll> SGlls L
¢ Olgr> (plud! uda 3l dawdld pead o b gidl Olgus b Gl wsles o caidly
ceils Ola Olss (o ¢ e S8 dalllas dyge 1y 3lusy o il Mb:u)g‘ Sl gols
g\.&c&w‘)‘fﬁ‘ Lmé‘bj)w)eé‘,\f.jj&a‘ﬂjtéw)ﬁ \JalSm\u.l\ st 33
4 oy ol 4 fmsly Gl Slaine o 4y glaolusy b bausie ad sl 4 glaslas,
el sl e sl
Lspe e gla sy oy o S5 (s 45 3310000 0l gl ylas
S hlae pbs plle cadly @lle aS ciwl cnl o)Ll ol daylai 5o coyls 3
VRN DRV R PE TR CODIRLIH PN SION
s G 31 lays3 5 wlsT e g LT 4S Cewl ol il 7 )kae 4S (6,800 Sy
il oSl ol s selas o Lel il
pllas Cne 53 3lus) 9oy ya 3yliee Olo 69 .l e Jlgo ol 4 33ys] faly
Gieinle 48 Gan (b . iz J9 didua dicdua Laslusela sy (ples LY
CuaBsn 5o g3l 9 oduana ¢ 1o 3929 Osely gla siie 9 selic Jo 5o
s el (Suzmy ol 9 01 Sz bl el ua S Buazs gl 295
S S oS o gl |y gd
35 581 0l sl sl Hlisi (52 SRS 4 ot sz glo eiuds T



I 5l | et IS l95 (0 (32 35 Gale 39 sl piie G 5o (5>
LY

O oot Il 53 dilgtn plote ¢ sy SG g dl dslas 6leS5ug g b
Ole Slatie b sy ¢la miude @3l o S5 gl il 680 suay 4
elas @uilsty 45 conl Bl dad 53 70 9 702 ¢ 0S cl Oloyl cgdl dlas s su
(YN ohlSen 9 01) paagdn |y sz sla i G5 Luoys

ey ddaie Soxliul sla 8yl dS. dawld sje> 53 e oof el Slasl 5o
SiolacJad 058 oy cpslan plle g ple als Gileginga.syls 3929 g dl )l
9> Sy §5insa (imengdszy uale

bbb dodle .coul Gladl W ogaoll cilygels slale JI die o (does daudd 5o
O 4o a3 damil Lol el 3929 s94ls cale 35laie ol Sl § culead) LLS s
3 a9y 6l - sl 3B (3 393 Cale .lise sy Slgime (lea |y 3929 3330
Sl Olad 394039903 S 9 31 3929 393 G aBly 4 AS @S a5l b cllae Gk
Ceula it 3ges Cuale . cowl (950 Caus b g2 g cuale ler 5919 LS (0 09l 4S
Lo o] cads>glgime lea 343 Ll

ﬂm\w;ﬁgbmdj\@\ ¢l 3929 b cdliol 4S el wdias |yuuadle
Cwl G933 31 Aege 65 gl Gy cils (o cale |y cdlal A4S cpl Jad s
2929 O 51 L sy eledl oyl Gudmed . el 393 b cdlial 5yls oledl calalill s
s S sl siie 9 olic 3)ls ¢l 1y sl (g0 cuale .cuale ol 31 45 sl
il it 63929 Zoale lea

Laalasy das oLl 45l coul G940 piutu Sopolic 93529 cuale o lid
593 dliun gum) dlicun .S (0 g L) o b 558 5 il 42 s0929 blxl 4,
f3u05a Gl dy el slool gum Ly 4nli Glee!l ol dy wiyls (gl dulas Laye (sl Jad
355 65 elle 5o dea (s g G @lle Ho eledl Gk Tiusa 51 L 4S S3la e
s e dnlipleel |y le 3529 Jol Gl 10 9 1S (0 g (le 3529 Jlaze iglas

93yl 65La) dlius (red 4y 5 alalillyuis el (o cuale |y gl supay Onie dawdld

i

Pl
Cdpno

ezl

AP 5 geq o s A6 g L4\ m




fo

Pyl

stz )

309 Sylgol gl 4 Las 8 1jaode 6,09 &S, S PCERRRCH Y WES Y |

3929 Olea Ll gy cisls 929 Ly suuay 4S5laue Ol 39290l cilyggls wlea JI 1
4 caale cul Gt ol 3148 59w 0. el 2y 3925 Olea Lesl sgas 9 el Jae
el D99 29y

Oludl Bl lalys doeildS 3g-d (0 418 Cuale 93929 65 o daudd 93 ol olul
9 laad ol diels . cewl 095,55 9 el Jlo o diwga cuwl Slisle g osle 44 Glae
3l sy 5 4S 3,8 G i OlS (0 4S el (gl 35S 4y Lo sS85 9 La s
Sl ol LTS Cungas 9l pad dad (nl 9929 b .ayla |y ,S0s suuy 4 Jads cdsld
la S measad 5o Gluadl Jae ol3] 9 5lasl 593 (nizan 5 Gt Lo sy (6 4o o
by &l sy 2 (155 (85 48 iy GAS Aol Gl 44 Olgs (0 Bl 48 la Glxul o
S s R0 sy 4 e

o o Jsas el sanay K6 Giley e 4S il ol ! s 48 g Leig) 5o
T3l 5 sy

593 sty O 48 3gde il HE0S by 4 ooy G Gilej Ll Slate |
33509 48 (puiS dils 5o Jlie ssbs dy wdly dnils 3929 ;800 suaay 4y (i S 3929
Ao 148 S (lg (e onicminl w315 3929 b A i i 598wl diags S
533 gl oty 534Syl Joyh 4y wila |y Ss sl sty 4 G s 5 La sy
o olsoMe Slate 31 4S (6,800 4385 sl il 929 L sy b 45 Gud Jyus
S sz OF 31 @l oy ST cwl il sy s Jual> 43985 5,8 o)lil o b 0)lgs
Ol o3¢ (O db i€ il Joos) 398 s 098 44 dalgiey el Jadlly 9 v
Sy Ja§ alads 48 Cwlzinl . aiduwdls s 1y S e lig 4S Gudue 40 098 3l oy
e 3Lyl 5155 gl duylas Ja3 alads 4S cnl s s 4 p3¥ a9 5Ll Gra9

5185 £93 4 by o3l b Crellill oo o8 51 ikl gaunse 4 eulyse S|
23393 dalgs 39 3 cuale 9oy 31 o929 4801 13,8 o) Lil oale 92929 4 LAY
Culad (8108 sl cudad wiilen, B aial wb 95 5o 3)1s 3529 (bl Gles ¢
Al dalgs el Glnad sk sl

S5 o ol ad 39 slmsl culad S i€ 4S coal zolas Jlgas ol Js



sl &m0 das (o Ol sy 4 48 el codad opl 1 dS conl musgs 4 a3

02 Ol 9 pudly 4nsls 8> gl (qulin Juloxs cunly (o 48 ceals ol 5o 11 9 wiSie
55553 9 a3 Celyld aS cewl sy Gigys slaaiul Glea adly 5o oS> 4S ol ]
Sl Jad 45058 79,5 adT cpl Al 5o, (b 598 Jaus) cewl sagy Lla |y 058 44
(Yo VY i) ols dalys ) o8, winS Sygim Giles Ao B L La sy 090 olass S

S (Sl €

gl 4,5 ¢
SHm Jb glasd glas 4 4S cowl sud 48,5 Khaos iligs 4aS 31 Chaos 4l
cdiils o 7Sl Al |y e 9 o (sl (3280 iyl K il e gLkl sl
G 4 sil e ol 53 .0iiS (o Grsas "saalin L 1) ol lulia” Hbles a1y 45 Ll
sz lo e L8y 53 ogr G Sy JilBae b JolS (wlas (3 L 4S syl o)Ll
iaogs (VIAR) (S 9 Gl Jasegs aS pshailen cogal dolas 35l (0 padedon (i
4 mie ilss o Jl> 0l 03 i AT K A4S Uy (e psede onl s>k
il glasigs 5o Hlaay,K dS (qalyy dady ol a9d sl o wla! slacsly
WS o Lol Tl ci€ 0 ot ddadd g ulidicinn; calatdl ¢ gwntige «Sund disle
008 3,8 glallas 5148 Glagl (Jle Olgie 4) duol Iyl s i bl G 45
il il slen 4 |y (Jolate Hlewn b Wlss e (Wed o b goe Dliwlzs 5o
Slas puius bliae S seb 4 1) Gl glaguoie adl slaetudw

(VAA- < ) pLeS)
30 ) oy gl Hlidy g e CadS (VAFY) 5308 Lasegs dna ] (Seolips piusts
RS vy 1 90 eaacan (51 8395 ildaliia 31 G ity T8 55 g 48l G b o
9 4aSs) Cewl sud plmil quwige 9 ede 53 sl (ol b ool glayS il sui

\. Peckham

\i4

Pl

ezl

AP 5 geq o s A6 g L4\ m




A4

Pyl

stz )

3580 0)lgol gl a i o Laodle g e oS, solazzl slael Jul m

4 4S Sl Bl sy 9 Sand 3l sl B9 ccag il las ol ragdle (V4RY VOl lSen
o ool ga sl Ll g9y Lol a8 il 5o (Saalias sla piuso Sl (KisS
532 53 (Sir DlaedT wiled (o g9y Lagldh 53 Koo iliidd S0 cilie 433l
(Yo Y pupmal 9 ). S slxyl Oloy Jobo o eiasds 3,Shac

Ol el lalasls el g iz sla eiudu 4 (a5 (gl (909 s dlas
db glayhl (Yo A ¢ ohiKea 5 Kgg) wbislsa sla saay ol Lo eiuuw
pae Gl el (Yoo T o3lyS) ladl gt 9 (Y)Y o5k 9 89Sz g.S)
Sl 93 g9, gl cdl> 4y La @i l 4 sl s ol 4y G Gy clilS
solazul (A8l gliss sla cuadsa 3 Grleun 53 OlsT (0 1y sl 3555 il ol
9 didua iy Bllaail 9 598 4S Hla i (L ga 9 Ol G Gy diile )8
YV CKaga 9 KGI5) asyla 1,81 Hlidy semes 31 S ig SHa

Lyl caddgl byl sl 390 st Jald gl dylas (ol (gla oy
oilsd 3 Slogal gla piudu c39: dos Ak @l Zesl (23 Gloslus 295 5 Jilata
23 S5 obeun Sl 4y oo Lilgs o Tl 5o Ko oS il il S (o5 G plate
i S Loyl (S5 29laT WileT e AS sl S sS HLiid S il (39 sy
G 5lad) 9 cidud el 095 4yl Ll d 4y (q295 B8 ssb 4z s 2 o
Sy sl gl w8 (0 £9,4 o 3 S oS gla (Sxa sl daiue siad 41, Ll
LAY 7 ged) S o alom! LasT sl (sl pus (3485 (dun i Sl |y owlusl sl
Ot (lazs BLsyl) 6l sz bl el 230 9 700 6la e (V290 a8 5

\..Lokibe et al

Y. Kantz & Schreiber
Y. Klioutchnikov et al
¥. Kyriazis

O.Zhang & Dong
#.Levy

V.Kaplan & Glass



o (Y10 ¢ JigaS) wiSin iiden G |y Ll sy g Gy bl ool 018
5 LagSll 355 du 395 jsbe db 9 wias (o OLAS |y (paileilu 9> el waal gla
wile b glasliugy 5o sdudy cpl dias (o LSS ) ekl BB slaslis L
AV L) el digas Grgds dawgs 9 OlalS by cLdp la ity JuSad
0953 plas" (39 lgie 4 of o st Jold gl dsylai 4y bogsye 3Ll sla 4
iy S| G canadl gla piudu 4S 35d (0 b Slaalin 3 ol ol "@las
oley sl 53 1) Oleny slaylis e 9 Lol el el Hlgdis St slisS s Lail g
2348 wl (Alad 70 9 750 pogie G sdl b onl s odle S e AT
9 (p et Sund swlaol (9B 9 Ol g9, il b e 9 o0 e G 5lady o
S 3oBo sla ceses gl laylyd dy aia al gl i ad Caulus 4 42550
Alie glasig> 4 gl aylas 51 eslazal (Y. YV TohiKen 9 o) sl a8l
dausi 5 wlid(lyy cowlidcu olaidl (aulislsa Jold 45 Whe SoAus
Sl by slagiludand 9 l9a 5 ol Guiiy ladae wibe i glaglis

(YATOL K 9 el gw). 294 5

Lyaodo (5 292 5> ¢
O 50 Casyad .l «gmsyud puddy Sy Casyad (3 solue b 108y Casyal
Jol LS cael i 365 shasesl 51 e cinyad«cJad 4553 51 (o (gmayull 9,5 03
ool ds casylad onl 51 Ko e cardl el 0981l 48 g O 31 0941k 59290 (51
46l ¥odnn 5l 0> aggin dllate CeS> 53 Loy Cests pliu> gy ¢ alaie iyl
SR S Ko oyl 403,500 gl Symte 3929 seo 3l 9 sl awdd
L 5gall yebs 4o |y ol 0ilg3 (s 9 il 835 (loy Ldyls 53 dS sl u>lg 3929 3l

).‘a.r)‘ 4l J)‘J;J}}jﬁus)}‘abﬁ@a)&liﬂy a@B)JjJ}.@JM@“L@Jd

\. Campbell
Y. Abel
Y. Shen et al

¥.Biswas et al

fA

Pl

ezl

AP 5 geq o s A6 g L4\ m




F4

Pyl

stz )

309 Sylgol gl 4 Las 8 1jaode 6,09 &S, S PCERRRCH Y WES Y |

A CS > (6l 0lsT 03 15 9l sl sr dg el (qvdye c¥ghe ) e B8l
Seus had gl ghls dle iz g cenl dle e dlgdio | cad L8 pls

9 3929 (substance) jas> ke 3,15 (godaie Lilas «ousiar Laal: age Casyal
5048 el Gia sline 4 ez 9 el ¢ 3 93 31 Sya (L252>) substance Laal il
c¥sstance Ga agss 32 9 45 slias 4y sub s Jsl e 52 1 ccnl gl yalshs 55
b 50 LSl aS cnlsud Cayad Guale 4y o> w5 dbal daudd 53 .5)ls Hletul 5
292 O 4 gaunge O (ddly (S5m0 53 0o L8 9 3l 513 ounge 53 39 Zdly
§ 590 diajls 4S sl ()] yagar a8 (ot (1h9) 9 8lisS les dy iyl .l diajls
(VYA cnaldin) Caas

dilae ,800 53 8,88 68l of 5y b ol 48 Gaadd gla d)las crifege 51 (S
Gels Ayl 05l 1Sate sl ya9 dlgde so wSy 4yl dgine Gl dawld
ety Gl i pgsa dhex 51 Oldal 31 Golesa iyl Jlai sl dlas
DA s a9 50 (M) o (T0) Srgbas pgoie (V-7 o TA) LbLL as>1a) Su953
Ol S 1y Luadle (YY) o (7): Gilis (sal ) G819 0Y) (o (V) Gl )
by 53 69 el O3 Gl S5 dige haiadle el 51 (3 il diils alas
23 &% 55,55 9 sz dlsda 53 S8y a9l 093 laylSal 31 (K dnss ]l dalsd
4 gz O 31w slayase L dS cnl 9 (YA 5o VA) il 9 gole sage il
(Y37 go IA) wisazs 9 Sgus L 5o Lasls Ll (o liel alad (piman 9 wilua s
0o (VA) wiSin @20 130 bl s dige 5 (e Glags 4 paste |y dulas nl 9 ilue
(Voo A oo V1Y) 93 (il (AT dazms pase dlex 51 0LSate 51 S0s (50 (Y39
s BT (YYA) oo (77) 2Lk s BT (V) o (A) Ghasle Syl pgope
G shla ly alas ol (VYY) o (V) el el 18T 9 FAY o (YY) suas Cre
ol Sl oM slgnles 31,800 B diilie e dddlate ceSs 51 5 G¥sb
S o il 09,8

hoadle 31 Gy oledSie 9 olole 5 Oligs OlasS> SlelS 55 iz 52 48 @il o Lo
4S (oS Lol cagdie Bedaia yag2 50 Sy 4y Job 5 ilsipe 48 35l il Glisw



0 gL Ol Ll Gleluss OlasSis JSas D55 93,8 olgie |y e (ol Lesin
092 53 S8, da 9B Sl9 e pgre pual dy g (e 390 el Ltie a9y
(V¥ GiL8,8) il lyauadle (6LguS3a9 31 by ol gleS> cs 51 1y
a9 oA 4 Gin L eSe ol C8 > Gy (i Coxlis ()T (a8 51 (S
48 gz of 5 09all s9290 sl gl JLeS 5 Jad 4093 31 (b ()5 z9y> gl
9 Sl (gm0 g Sy i el e Jlas 3l 83,8 Casyal ol 55l
Cigao 4 |y (ot 9T O 39 ples pz 48 0l 3 sl cylie S8 gl o g
9 G138y Grage <&y (VN (Silnd ndlyie) wiS Ladul Jlasl cus
9 &ld 5 adT corge 9 by sy Sralls glesSy> Lade 45 cewl gale sLedl igyo
5 i 9 3lg 50 S Gy Grasr S K00 Sl 4y 9 33,8 (6 (s Sy
sueld 3y il 001y it (o talSlha 4 (50 ) G52 LS 4y sd il o oo
b 38 G (VTY0  (pLASLs) wiilige Sy ) gos Gl (1S 4y |y Lose Jlial stz
29,5 (WYY (ieal) wilasls cuwd el 31 gam 4 |y Grage SSy> tio

31 s onl GMae @il Olaygd |y ol 9 dadls crallilhaie @b 51 Gra9> o85>

Sy widdiae dS GlaS ply 53 39 cagdlilhoie (VWYY (S yghae) wisluwe oS,>
4 (wglas cowl wdiae bl 2 4 sl b oaylas oleSs> Gl o BB Grage
08 OL3 5o |y Gragr w8 4 Job 48 il (@S> gl sl OlesS> (0,395l
281055 31 9 il (o shasel 4 g [y O 4S Lizggal 31 00T 51 g wisel 23905 ol
Srasr S8y i 5o |y LS ye ) (e @Dl Olgz (b Byle 1 izan
NNV eslas guadlyis) wleige 4l
3 a8y ) ey 1 widladls (0 ez golss ) | w8y lebus olilie
iy dagdall day Lo o lin 3 Gussling Gl ! ST 5 il say0l Hlet 4y (sl Sl
el Sliands 53 ol ol sKola 4S il s ,Sine W 63,8 polas |y oS>
53,S 7ol ciligll a3 1y Sy 395 el 5o cagllillaus Lol (VY0 «liags)
93 0351 Al 50 4S Ciwl (351 9 G (F95 9 3529 0953 Sy (59 Hlad 1 sy e

ddlaie S 5o S8y 4S il Juds ted 44 tiie (099 9 ol G390 39y dales 4gS

AP 5 geq o s A6 g L4\ m




I}

Pyl

stz )

309 Sylgol gl 4 Las 8 1jaode 6,09 &S, S PCERRRCH Y WES Y |

Slal 4pdls 53 Glg i @S> 03,8 0 ol dadall iy b s 4S Sl jo 45
e S92 <S> 48 wiluge cpl |y dawdall uay b oo g e8> )b Ll
ol ol 51 aSh 35 plae cliagls 55 4S i pux B2 lsd 31 1A 2350 s
(¥ ¢ 350) el

Crti Ssale mualin 8305 53 Sy Ll dShy2 3,18 (g Ciyal S92 &S5
95 0l 31 a8 58 lulid 9 casyad 3yga dlogare Jgumd 5 dille (bl 3l 516
(ks S92 S8y p5gia 3y (o Sgee O pogie HSible BLAII Ol b O cisyal
A5 9 iz 348 (6 3 beoh 60le 2929 3519515 ded (395,50 9 pdT AS Ciwline
Sl gdde Jold 6 1) duegs Sy 9 diour Ciygum 45 b palel 3 L @
iy OBl Gaye 5 S8y 9 AT g 50 S8y gy 9 Sl e b oy
(VF) hadle) el Sl culi oo 31 pdie sedum Lhuadle Jod 4y 9 Cous

line 40 sl yagn 55 Sy w92 s cdlal Ly 4S el onl ,S3 LS 4S5
sLdl yage Syale Cato 3 Sy 4 cealgl ue Cutes L 53929 Cuga 53 &S,
63929 394> 3l g5lie 4S cuale O o 4y cCenl (s 9 S 53 oo Gt U5
ol haadlo Hlas 31 cale Osz (rlnli ol iz 9 <85> 53 (58 10 sl 55
92 53 Sy 3l sl g Sl bl g Gapall oF s a9 sl bl

(7320 9 gurile) coulgil 63929 9 Gue Cates 55 =8> sl

G292 S5y il j0u0dle ol ¢
31 353 BT 51 G 53 6l T e 480 9 S92 Sy 4y JiL8 Dl
el Gl 9 gole yagz Slsbl 5o eoh 55,55 9 Ha52 53 S8, Sugmi | (LR
4 calominl 4aS5 1y (o 18 LT 4 g mge 9 sy Olay 4 paste |y O g 4idls
ol Grage Sy S3 g dadd ¢ S ol o1 31 4S 395 calu GLeS> a4 o
Osz Glalls (oVIKAl 4y 9wl 63,8 daldl Lilayy alol oo bl gl 48l s yes
M s Jo 50 1Sl [l add ol 4SSl 5 wge 9 ol 8315 fanly L (!
hode S8 53 ege ci9las daw cuaS (ylgiun Hbls oren 45 4S ! 428,S ol 51 Lawld



.M\Jdﬂy&fygﬁjﬁpm“\%bj\ibﬁﬁwhﬁdym\44.&5_«“.3

S Rg> Sy pilg) g Ol ped (et €

Sle 9 Jguml 5503 SUS 55 b eudius s9b 4 (Sra9> Sy 44 851 b (el s
Slse Glsie il Al 3148 Cidly s (g1 suiiyl Hloan Sl yed 5 b s ¢l Ladd
clle Glg Gloy Gigas Slil ) coli 4y adie 9 pad 4y ool Jasy (V) Spediy |y Jod
slas @l ) Jlass ey 4 capbs @lle (30 55 1) o Giley aud 4y 59l cne o
0332 g slez (0) (uds Gras2 9 JleSTid s 5 Jlie ez G555 4l o Glos
(VoY g2 9 pl) s Gy slas 9 Glowr Gigu> (7) coapds e

908318 coueld (pusloslu ey cboluai) callanl Swlyl Gae 45 it yo @las
Oloie b Olsin 1y Gl b bluas! (mureS 4xdydn 8158 4ol oflg) il allas
Salon 55 1y dmli L sling) S 0 duols L (0313 5 (K398z 45 3,8 iyl Guais
9 st 3idua ml Ly J28 S o 50 4z 0l 50 4z @lai as e b badpe pelic
4 el (Sen (i Ko (Hlee 4 b Buay c¥gmi by Kooyl dgade 5 Jeld
iy Oy 9 das Gldd Gua (lgie bl 4= oL 5o 4S 394 i (gldamdds
il ¥leas o slangy K 0sls & Jleas! eys el plaie |y s PLSARLY
& 31 ety diaaaly las gy (s dlalgs slg, O b Salea Jler>! @las pars 43
&l 5K Jarials lallae glasiogy 4 (qasiis wiesle 9 el ols lugy of Gals
s il dialy lade 4k b sleinl bl s Jlaisl Giuls 4alllas Jlie
o 48 sl el il S 4L s O Gty <l 39y @laieli Gae 4 s
iile wilosgss Sialen 9 plate (Ud cuming gl dad cll> 5 s Cuasg gl d
Sl (izmen s 3l iglite £95 95 4 0313 (asS 0lej 03 3 sls 9 o1 (b eulais
Sua b Caus g wlaiy (£ Oladl G 8850 51 o9 Glew K plaie alas Jlis
Lz 522 Of ;ln 53 935000 hayad ud Ciygam 4 plas 90l 31l Oy il
Sy 90 elas lays oleie b aslylals Guoler 5 Origeen elas ol 51,8 (laiy
25023 S5 1y elas olglili S e zokae bl il 9 elaia |y Gle Oyl s

ay

Pl

ezl

AP 5 geq o s A6 g L4\ m




ar

Pyl

stz )

309 Sylgol gl 4 Las 8 1jaode 6,09 &S, S PCERRRCH Y WES Y |

bl a9 Gogr yplaie winjls |y @bl 3929 (12,8 (rizren 9 elas w8 1) Olez 9 a3
LS 0 e K0 (bl @bl 393 (350 il

23 i (3 psede 248 L3 Az yge Liwly Cul 5o Sl (0 45 6500 pogda
el @las Jlae

G Ols Ll 4S 05d (b sume L) pogde cl (ol poginys (sl
o ciuils calad [ sliea a9y Glasl (£93 1T 0le3 o Lal 5,8 Casyad 15T 3480
9 (@3 ) (gl | cde 4y 9550 gy ¥ @las 5 4S cend ol Sbley of
O Ll 51 10Je d Sy BilBne goueld ¢ wlas o Hlid) aSGT Juduy gy Glas!
et (3485 G G Oloj 9

2l Gradd G Olgie (3929 cllol: 4S oSy il S92 9 cdlial (aguas s
Gz b gl 9 Calgsl G by o 382 Bl3g2 50 e Cuably 4 aml 4Sl
Cuadly 319 S g1 Ll gog2g g 51 1) ool (Jas 4S col gylae! Gyl ol
SUT ¢ i wlgds 9 il £ O Goud s o cdas> oladale 3l 4 ccewlgs]
Cigo il Dglite ()l 3929 9 Ga3 3529 9h 0 e O s esh 2 1
Sy 53 1y el diugly Cunt 5l (£93 9 Ddmg (£95 4 OSouSG p Slale Jo>
D5 3929 Jam 3azmT Gl la W pamme DAS 0 9 andyed BamT e (aa
3929 4y el (25 (asedd . Cewl pgaae DL Cuale 9 ciwl Bazie oIl 3929
Slasl & cuale y Gud (295 9 3929 4 Cuale Blatl cuals 44 45 33,8 0y
el 335l 51 aS el e Bliasl S Blias onl a8l cceuss Jol> (o950 9 2>
Sleals dea g2y cdlal a3k 53 bl sy cuale 3529 (a9, 4 Olsie Jace
Ay S wiilen Gua 9 Wiylayesy dbadl Cyge K 5l g Luslg 3929 gl (£55
g cael Lol (SS9 5l plate |y ol 5 Gréte sgal dea (Sma
b ooy Ol 534S Glake 9 3ga> Jlasl cusg el 534S Clils olgiiss Gy
S 503l §E3Lul Jlasl sy b dagguady (pLinel 59410 sgu> 9 sl 0gally
Jaall Cusg dS ol (19 9 to5all GAS 5 ol Jadlly Diusg 8yl 90  hate dxly



LS (g0 A |y 09 ally SAS dzgiads
azmin S8y O elaolys 4S ol daudd js gldoylai (gra9e S 4Sl J>
yiadls 39-d 0 48wl Gyl 1 sledl @13 5 yage 5 aSh s ool 4
by 2S5 il 4y 4S el 2393 (S 9] 9 Al l gaa <Gl daud gl
O S5 30 gole @lle )3 dea cdybas ol wlisl yy ceudls o Gila a5 Ugdn o
Coalad 4y 5yl50n 4S sl sLdl 53 (glogd semg Holids ol g dilwa iy S,
Pl Ghandd (gl dSL o (T 9 (le e S (Sra9r CS > iy
5 OBl D> 5 el 520 92y dlazd 4y dlasd (Ul 5 (a5 S8 )
oLy el «uslyel 55 9 (1S 53 w8y Lol doa 45 Lagdl S L 5 Lag LaseS

las
hire 4 (aandd =Mool « 435 iautise 513 dass 3y 4358l |y S Calgso
S8 ya Jold pe sl igumge Siliis Jis 5,80 Gl 4 > 5l e Jlaw!
OF galyel 53 olss caaly el wlasia 4o Gl HS0 ol lss (sl s Koo 5
25 (Sl Syzmia ¢ Olgam dabas capw 0,8 1z dSGliy (il Bislg> el il
90ll o ma. g Loy sladiir (03813 9 yinSedir AT psgde cOlugas

Coale psgdo (gl eyl 51 501y 6350 psgan Luods Grase oS, dulas didiy
G ¢ ol S Sl 4y (ol G pllas alad ioin] S8y a54d0 (109 9 3529
plas gl ol las (el zy0 9 750 el ¢ dd Gl O Jad 4y 08 5
Ly eSSy el 1 28> b e it J o Gy el il S o diwgsy Gua
S s yad 456800! sl
Dg db Cewl dgmg st Lol gl )
ol S8 4y 095 31 pead anlyd LY

diylage Ole oldal cplplo cwsls ﬁjb o 13 g yag> 4 1y S Lhuade

af

Pl

ezl

AP 5 geq o s A6 g L4\ m




40

Pyl

stz )

309 Sylgol gl 4 Las 8 1jaode 6,09 &S, S PCERRRCH Y WES Y |

oI5 S, 3 i g5 ol jalsls 53 S ayadis [ old 9 sase s3 oS> K14
10,8 pualss o)lil o 5o Gra9e <S> LYo 4 Jle

pdie 9 Symie alel (pl e 9 uad 0 G9) ISy 9 i aliel 3G 5o
shls b (hass (Symie g piie sady K e il Lol Gra9e slacaub ol
i) Sy gl il Symie palyel cle dS jags il AT 9 oS>

4 29> 929 il 31 ASL fhus jag> HUS Dy Jatus 3529 o2 lrel 3929
& G920 Ko il 9 Ogid Gl 51 (S0 50 45 G5 9 T 55,8 9 395 sl
4GS 5o (nlnl le sledds d9290 o G953 w5 a3l glulad caan
ol ez O p292 53 S8 51 Glagla adly 53 cdas s By pux S oo liel o

Glay dad b1 4S (35250 sa el Giley aad hls 9 disiley (ole 35250 sa
Sy 6hls g (gole pagr 929 ASST Ayl yl e 929 4y oyl 4y iy
g0 dalgs

b g Gl el Olsie ot a3 VYT Jlis 5o guiyss 9 05bil5 e
Oblsz 9 (2309 o olosles 3 gl 63955 S8 ool o g8 sl Cunyate Joka
sLad 9 52 QLSS Gluwiailyt e Glnas 2ylee wisle alge colnl Mlal Grsear
9 ar B9 Ol 53 Cedl Cupie up g 1 Glesle glaylisle 9 piauw
(YN F Guiunygs 900l e ).isls 51,3 (g gl

syl 5lidy 5 gl 9 Gloie b Gardd 50 VWAS Jluo 53 ohiSea 9 iles
3 dy 09y cgmn ) Gloleidig L (a5 93315 5158 (o 3590 Ol 5o |y pless
(Yo ohlsea 9 Glg).ainges 4l aly s (ol

SLaysiSLo 5,58 Copiie 5 LB cisil 6955 Olsie b aagky 53 Al 9 (gs
4 obatwl 5 Gildes glausly PMarwl (Kg5dl g5 Jold 8,8 coddse gl Gl
(Vo)A 9 Girmgn).isls 51,8 Ualxi 9 sy 390 by Gyl 51l iy adse

O houodhe Spa92 85 doylas (GolaTI (uyy fouiga b (5 a3 535l Lasle

)KJJ )Lﬂ 9 ‘9)‘3_1 LYo oye> o |y ol Ogalpy olslanl g ssls 5,8 G919 390 |,

\. Doherty & Delener



(Y7533 leie 0S50 1 OF Gl slag,B5lals
4S b i 4 OF iS5 e 9 00be 53 JulSS cale 9 (S5sSs Cmess LS
alas g laiwe lgie b gladlan 5o 1505 5138 s cnl oo 2 Glud! 9 ool c@ls dua

YoV GLB)als 518 sy 9350 |y husadle Sra92 Sy 53 53 ¢l
olel sy gl 359 Sl 53 Ladle 559 Sy ual s i ) 29,
il 9 OIS Bilus 31 mals aley (O 0ogr Gles 5 slae Sldl &igus Olay
bode Sya52 o8, gladely (niege Olgie cus glddlin 5 |y @lle Giloy agu>

(V¥ s )ogal gum |y

oRgR ) €

Slalllas aels 9 5y9l5,S 4 4S el gldllas (Review article) )90 4llis S
9 Uk dinduy lebil 9 Gidies (©915)S 4 950 Alie K 33l 35250
Sledbl adly 5o 9wl Swil lalllas o cnl Glas HI38Iea 35lame s Gl
1S lalllas olaol s i 55 (ol 09 0 555k 3483 9 (1095 ygam 4 IS
94050 S5 50 9290 didey 5950 4y 4S Sl Alin (£95 Gr900 Ulin 29d ol
9 Gtiupaz pol> (Foib90 550 (e slaylidss 5o oud bl mlis 9 .5l le
SIS 4y cad 518 oy se |y Sz 2 el (Slen dlie g0 Gl 35de L)
Nl LS Lyl g Jeloes ciadls wiloud Gl b 4S |y Gledl b5 35 i ()b
Gr5eloss 9 Slas glapuds b 5 sl golanl Ygane iyl Godedn S 19y S3950
Oted 4wl Juol (sl glaylidgs 4y gletaly 69,0 Slie mge Jids ias 451
doa b A1 doyS1 sl 63954 S0l ot il glasliiaol 390 JalS 9 3uBs Juls
Ao Fgane > ol Lol el suld ola B (55950 Lo 55 suelpalyd culedlls|
il sddidndy 9 ortey Fgers Sl Ko 5o Caale 4S [z gl 3929 4
9 ¢l almlS slalllas (oledlol GBL 55 96355 63508 g95 (bl p yal> Shags
il 438,S 51,5 53litul 3y90 Sl 9 aabie 31 sslizal

S ¢l « ol Jd=i» g «alysl .L'm‘aUé_} sy 3 sSde diged i b

N4

Pl
Cdpno

ezl

AP 5 geq o s A6 g L4\ m




ay

Pyl

stz )

3580 0)lgol gl a i o Laodle g e oS, solazzl slael Jul m

" Slatuds Sloot gy Bua @3, salazwl HiSie slaylnl o LasyShg, ol dayl,
gk BIEA L iy Lyl 9 pels Jils 5 3290 b kS gladigy lulis
o 3 (Ko @i oS bt g gt (Yo7 Ohl8ea 9 i) cul oo agally
Osie bl musgs sl (V478 Talen) dasss 45 ol Solatuss Oste sla
Sla olee g Jeloms 5 4o 4 Tumy 4S ot § a0 didy G 538e slsimn by sile
Sl Kbt gz G adly 5o (Yo 0 TUlek) Cdl (hALS sps g 0als 8L
J¥azal 0378 Slast GLiyl 9 lalid gl Ghoy o5 CaudiS L g oyiuelyS sl
Sl 8l 83,78 sabo 4y miee LS e 9 dsjmd 03950l (VAT <9 000) sl b
(Y00 0hiSen 5 Shiss) 35 oo solaiul @sslid 5 ale sl oS sl duir dalllas
Soileiude 5950 509y (V298 M 3iges) (Y. ¥ Ms5,m) (VAP TGl Kea 5 IS)
5 0¥5S) sl gla S dhex 5 a5dp Guindidb ilise gladivs 4 Sloo!
OfauSudss Jeds b golidul Julms g duims 9 oBiungs assle (VAVA i,
N geial) 0393 b Jli (pldlyae dalaie (VA3 1 0S099) (Laglesla clicinga)
wisle Igizme Jul=s (V40T ¢ 5guiial) (Lo culeo g« JUy 95 ¥ lin) tilegima (VA OY

(YooY bl 5 Ogalsg) 598 (o 9 (Y- - F M 5o0ulul 9 Cuan ) pounse Julns

\. Tranfield et al

Y. Pitchard

Y. Thelwall

¥. Mulrow

0. Boyack etal

#. Callon etal

V. Hertzel

A.Noyons

4. Nicholas & Ritchie
\ +. Borgman

\\. Stevens

\Y. Griffiths & Steyvers

\Y. Wilson & Osarch



g3 sl aidly ¢
Gl 3iysd 3yl9nl lide wiilage Jad 4y 098 51 yudd |y haadle daplas wilyd glive
93929 LoDl 4slai 5 eualis iluse 8 4 s Soletudu pusd |y codl 4las
9 dolae 5 cde g il dylas 55 5 Cugagarg S8 @13 suns (le 45 el cuabe
1 8 i | 5pty 8o ilgs (0 8ty K 53 i 31 4S Gl (0350 JS Cugdi g5
390 sled 4 (95 gla dnslai ¢ o gl dulas e sl |y las (g 5s elai 9 s
4 ol 534S d9dite Ol 058 5 sl 428,80 Jlai paiedun g sy |) piudw 4S
delge a8l e3yls 3929 G5 bio 45 elas G ()l g ol 5o G elle ol yalls
4 Loladl Oles el 5o 9 aml Gl 4y i OBS13,S Wisls5 o L s 090
AT 5l ) s wlgtes aedT 9 6w 48 5 b el oBaslsS olsie
cde luade doylas jo gl La i (33,8 g £ la5)) b (acd Jides Cely 9 aiglas
Dl Sl Gt Guud S b a8l ylie Ol Jad 4098 51 cSy> 1y sy ol

S A Sria 9 b dales Jmie @l 3940 1585 lAdT 5o Cuud ol ST a9

G i B a2 L oleslu ¢« ceals ol Ol gie dails 5o el dalgses 599y (5S> 9

9 iatiles 350 bl Gul 1y Lilaslae 53 69 8540 Cuaisg Ols5 (0 400! 9 il
A4S dpsoy (G el 4 Olgn Ul 1S (58 15 aS Al 4y dzss L ol (s
aplai 5o daad g @idls gl 0lss ol crlalilhe Gras2 cSp> auld 4)las
Craidlegn 294 Lyl g Lo pgn sy 50,81 gl dylas da S ity 33y5) og il
9 ealais 5l
il Sglate audd g le vig> 93 5| pggie 93 Grage S8, 9 gdl dlas
0l dalio 4 dalal 5355l 00 Lapiaudan 53 o e SIS 9 Sz 4 93 52 Ll

Zpﬁj‘aﬁw 4_:)]94 92

(Chaos Theory) wgiof 4,15 ¢

el Kb g ilialy el 4 Glate g il dlas je
Lol Jasne 5lidy 9 ouuzmn (Suolins glapiutw dalllas 4y duylas ol tdnyal

A

Pl

Fleizl &

AP 5 geq o s A6 g L4\ m




IR

Pyl

stz )

309 Sylgol gl 4 Las 8 1jaode 6,09 &S, S PCERRRCH Y WES Y |

it ol dlol Lol de 53 Soo€ Sl pdT s 4S 3la50

Ol ccul Bgyme lalyyy 31 4y 4S gl Lyl 4y corslus 1 guulS pggas
oo 128 53 ($r3 Dladi 4y e Lilgice dedsl bl 5o (i il T 4 WS
Ky

3 ol 9 Gty lasSTl cdle slaylils clsa 5 Ol comisg i 53 tLasy)
313 0,58 Ko sladivgg

e

(Substantial Motion) ¢ ¢ S ,>

4 bl dawdd 31 aS il (Kbl g audd dylas S Ga9r S8 )9
el 48l Al ¢|yiaode oo 039

AT 9 8> K 5o Slagrge dea (13) jage 45 WS e Ol las ol icdsyal
Lol (@lags) Uoleel 1add 45 el (ils

Slaslaus By 4 (Dlagzge as> 53 pslde JolS 9 T (gulS psgds
il cdiludla o ol ly yage 4S Siw eld

Lok 5 Slaszae JalSi 9 Jsmi (KisSa gl sl (Dl daudd 53 :las )8
D9y

Oley 9 il (Bl a9 iile audd cualio 3l salaiwl ilaylil o dawdd

Slaptuda 53 sduzms 9 pw Sladd 9 Joms (g dl anlas 5o ot 9 s

G135 (559 Olsie 4 Jsxi 9 edT (S92 S8 53 018 )18 dalllas y50 (Keslins
.J}.‘Zw m)f).‘a.r BE Q‘..}j.?-}n L.

Gucih Blias Sl 5 waby laSimn 4 cadl w)ls Sy cuals

63929 Slanad (Sindlin 5 audd la Sy 4 Sra9> Sy 33135 Laeiudw



KSRy
ol psgde dddsl Loyl 4y ol gl dglai 53 sl Loyl 4y csslan
ST (Srage S8y 50 digh e S mli 4 uiilsie SasS DldT 48 cwl
il ST 390 ol 4yl Taalid 4 s Ogy D920 S92 53 dicagny 9 yolons
Sy Lol yls 58 i 9 (A ke 5o gal 4las dladineg 9 LasyS
9 dixay 53 gl slaciglas g9 L 3yls 3508 (G 9 awdd sladine) o Srasx

sl _«.ﬁS‘U_aJ_:_'m‘_;LmW)o 5%3,&53@\)%4_?2333)@‘%96

Slolpandian 9 6 5 425 €

sl alls calaaie g diuzy G)las Cuaply K lsie 4 dl sl (al 5o
03 odazmn Slapiuaw b o Jalad 9S50 939500 5158 (i glacusgizma 31 4S ol
31 e (i G9S Sl gy a3 (p psdd ez s B ool 4y |y ilizes gladis,
33 8 038 il 9 dusms ol o9l ol oy alamsl gl duslas sz 839>
lazdl (oulialga wiile La didy pla 5o sduy cnl 31 solatul goite cauds 3590
el plmil (Flaizl pole 9 (SCdiy c(udign (oulid

sacky 0933 55 Ol das (s Lo HISAT 53 o Lilss 31 gl duylas aglue il
9l oyl 4 sz lo i (5Shuly 45 a9l (0 0L drail salls 4 gla
Syl G Gy S (0 iz 1) Oy sl 5 btz slagSIl gy 648 S
Sy 3By el sla G Gy 0358 sasd gl S plK aliug, S I3
Ol Lo s Oizmed Gy G Gy G138 014A3 (Gl 3929 al b .liS (el | la
Ol 534S 1y Jagmme 451 (gl outizmny sla puekilSo 51 (655 (Bree SH3 dS dad (o |y Ciimyd
(3 (59,3 LS (o 4303 1S (0 (S5

9d (o AT il dnlas 03AuS Al (eSh 9 coudy )8 4 Oler by du b
S slaslasl w51 ©olay 00 5 dad sla Gidle 0 Sy gl oF glass8 1
9ol Gladas des 3l ccaline glasigs 53 Cgdl 69 5l oslatul il (o JiAus

S5 9 el diwagu (Sblag glacudle 9 damaciun; Gilud s (Jbs slaylils lga

AP 5 geq o s A6 g L4\ m




#9

Pyl

stz )

309 Sylgol gl 4 Las 8 1jaode 6,09 &S, S PCERRRCH Y WES Y |

Slasig> 53 gl anlas pglue Al S Jugad 1) Lo Jogma 3 sy Lol
slaslig, 03,8 b o3l glasins aslyl 5 O lilss 4r dee 3,08 5 (e Gudizs
Slly el o 4l (b 3980 8315 Cud dilygles by by 9, g 4adl yalls 4
arelB Ol o3 (slora) 8ty 5 (A1 Cudal 5o 4Syme Gy 8 Olgie 4 gl §r95
S o ST aBly gl o Gilusaly 9 wle ilaams s

Ghtie 6K Ol sl o5 Gl 51 (K 0lsie 4 Grase S duylai 4 ol
398 o ot ol ol cal dnsly Lhree @3 Ladley oIl ol ad o wiles e
5 Ll (o 2391,8 €5 9wy Ligy Cga b ladilyd |y Slagzge ;503 9 355 ol
Olez 3 48 354 Ogetay dmeli (l 44 9 bl 395 L lgiea |y Laailyd 51 5Ly Olea
el @Sl Bres Guabad aue 9 $ndyli Gur Sl i

Lol ol o olite (audd 9 ule slasisa 5 Grag2 oS> 9 gl dylai iz
S5 4y wilgice Lacalid Gl 15 3529 Sz 9 dd 4 Lol ()55 50 lacalis
TS SaS dslas 93 ya Ag

GulS slacaled

gy Dol g sl slapiute gy o sdl dolas 53 1p9lue 1dT 9 ALy
LT o8y slasSll 5 sieed s S 5 o)500 Sl &1 Lo 3,15 ST Ll
dod ;52> 313 Jami 9 il o LSU 0 S92 S5 53S0 aidT Ligy Ciygeo
i Olagrge yag> 9 nld HodSh (gralls law jo s 4 Sl udd cpl . Cowl Slog> e
a3 )

4 Cuolas Jids 4 Slogal glapiudu cgdl 4lai 551009 Gugi Jilins
@ wlsTie 4yl oyl 53 SrgS ST . ilo Gy Jolind 5lad) cddgl Lyl
R EP U Gragr Sy dawdd 4281 Sagr w8 S sl glate sl
FP w0 Slagrge yag> 53 peitune Sl el cciwl Gigys plas 9 guie0gilE Lulul
313 o)Ll sl slaciuaiss 035 otk Jilint 9 Suzn @

SLagSdl 5 (Sealins glapiunu Souzs 4 wodl aplas 53 laetutu 5 Sz
Sizmn 4 W Gra9> S8, 53 35105 i (@bl a3l cDlolad 31 48 slouzmy



5 G950 Sldli 48 Gla ayls o)Ll Dilagzsa sage 9 il3 Jozi 9 S 53 3329
Dedip yie dada sla Sy 4 eoldy

wilgie T 9 o «Slugal lagiudu 31 Gl 53 gl do)las 551 JelSG i,
ke Lilgie sl Sos Slie 4y 094 e sz laplas 9 i slagsdl 4,
00 elSs Wgy SO Grage cSym s agd ds slaylis b (ol g 5 JelSS
iy o dgzmi 9 JS 4 gloy o 50 48 S Ol by lag2 50 09>

el didls (S ol wislei e SaeS Sluad gl dlas 5 sl @l il
36 Slagzee ya9x 50 il Grasr Sy 53 .l o)lal gl Sl psgae 4y 4S8
18 e of bl iz 99290 S 55 1y 395 il il a0l obs 44

Cueal 4 Gras (50,55 ok LAd Spase Sy 9 gl oyl o glazalis
4 s e OLAS (£55 4 dlas 93 o il Caliie glapiuda 5o Jgmi 9 s
Caadly 51 IS Jilaag 5 ulul glagion Lol 51 al gla S a9 diuwgr Sl
WilsT e oS Jomi 9 s 4S muagds g b i€ o SeS Lo 4 LasK iy () il
9 yzmie iy Jiling o8 5 i i 4

a3l sz slagivde 31 JolS S5 a8 Usyls wuST alai 93 58 Ko G )
ol calizs gladimg 5o wilgie 88 cul . clgl aglae il i 9 by 4y dgs
ol s Lasaay 31 Sgr 5 9 dulons 4y B o9 d28)S S8 4y awdd

92l sladus 9 pualis 4y Ly lasalyy 9 e ddls SG Olgie 44 59500 35190
Slallas s dun il 5 ol 4513 sl dlas 5 aulislsa glasis> 55 le
slaslidy S50y sl ol 355a3 3l se2mg oMl by (lisy daudd diney 5o 9l Buee
sl 4 092> (al 53 5l lasyglices 9390 (Suolins glapiunw 13 Jas il gouzy
el 83,8 S8 b slaeiudw e Ag

Olsip (Sragr S 9 gl dnlai (o Sfde blas g lacalid 4 s b
9 polibe Sl Cueal 4y dlad 95 50 0,8 sl dulas 93 Gul O (e SlbL)l
4 wilgip Dlblal el .yls ST Calize glagiudw 5 lag] 31 56 sla Sauzsn
Sy b S SeS aadd g b lapiudu 5o dgi 9 s 3 GG S

7Y

Pl

ezl

AP 5 geq o s A6 g L4\ m




4

Pyl

stz )

309 Sylgol gl 4 Las 8 1jaode 6,09 &S, S PCERRRCH Y WES Y |

9 odazm slaylady 5l Syipele Awds 5 Julxi 4 Olsie ciuld 5 (le lasBuns
il s ol 5 sty bl

53 Jemt 5 T slasauy 4 Ciglate 3,509) 93 Sra9> CSi> 9 gl dlas
53 03,03 ST (Salis glapiuds G Biliad 9 oduzmg glaylisy sl dylas
2310y Sloszsa ya92 53 Liaigild 9 diugn JolSS 9 kT 4y Sra9> Sy 4S >
3Ll oS K53 Ay 0ler 03 Qs 9 Souzms B aiiS e SeS Lo 4 duylas 9 5
igd e S35 dilis ol 4 Giglats sla g, g LasKns

Loy 1y suzmy dilue d> Hl5l Lo dy " (las (oo elas "L " le elas " e las
Lo db gl do)las S (pggie. daes |y 13,8 9 395l Jomes 9 sdd 31 ouiST 9 g il
00 48 gl sy S gt (wlide K 5o g 1y elas il 48 Lias ol 4y e
ooleda o Ly dz iy (o Sl 4y G Gy BilBad 9 Goliat D e (ulide
50595 hglxe 3 Ygane wlas (9 Sxaal wal G G B 5 LL YLK 83
A i 9 39d (e oyl Hlas 4y (Suols plojlu g wlas o ALl Saaal g il
539yl O Sl 9 le slayl Gl 9 9 dudkr (3,SS lali b aBly 5o Lel Laylapys
D9 g AL (Siksy @09 ¢ SLEL ¢ (S8l Glola pggan 4 gily wlas o S0
@ St 9 A A4S |y Oler (291) el @las (e cidiEs> 5 (elai () el 5 aS
elas b elaie las o (£55 ooty @l o (ol plad (e i 5o fiudlage las
gz Oty plaie 9 sl G Sty BB 2 O gl 45 9 0 31 el (el (el (50
G CoaBgn 4y 0315 b8 g 2533158 Suind Bubo. aylaygs g copalad (£95 5148
) OF 4adS 48 gole )3 (elael Gl - s 3u85 sl e s gyl 4S 09 AU S
patedia Gy by Gl gy Sllazd 5o 593 polae b dlazed 5o (e s — Cuadge
5 il G o 5o Gilel Sl 31 0lgs e a8 il dalgses |y il g Sy Ji1B 4S
695 (Ha92) sledl 3 53 ) udS 9 Sy (Srage CSp 34SH 355 4y Geyw o b
@b 1y 0929 paid lus (elle allas jo dS ceals sugde |jaadle Cadyd (s a5 (0
ooled 31 latee g sl S Il o el gad Jl> o cdlazd ya plga 9 S0
5 by bzme ol 5 lsn cnls (o Lo Glojle 4S )8 dmTs pogda 93 (0l



9 olgidy () ozl 9 095 (Guldy cuie Sylbg el Laas g 4 S95el suizmy
bl dals |y waShe coldy ol 5o 4S8 Jawses dige) 3 2% sl G Uiy 95 53958
Lo siam0 La ol 9 Leilozlas ()l yacke (olid (ol b 31 oolazal by 53,80 slgrdiy 1Y
b b e coaial Copuie ¢ 880k glelojla cupiis (Gilud) pbe copie
dunpu diile o s3> 395 Glajla 5 8 3L 390 pilie (el e o 039> o
s bzl |y a3 (6550 0541 9 (sn 9 1ol Blasl 9 Lysays SIS
S0y

sl «aye g Ml o8 31 Cuayaite 5la (63935 9 4 euddn oy 31O (Gl um L 9 allaa ol ot
Jd 3148 el s 438, 05 688315 55 gdlubee Jee Lol e g8 colie dieemys 9 diadidls
12 Olsly8 LSAT 9 paas oldal gl leraly 5 Cumme

pf

Pl

 eledin!

AP 5 geq o s A6 g L4\ m




10.

11.

12.

13.

14.

15.

16.

Bibliography

Abel, D. L. (2009). The capabilities of chaos and complexity. International
Journal of Molecular Sciences, 291-247 ,(1)10.

Ajdar, A. (2012). A critical examination of Mulla Sadra's theory of
substantial motion. Hikmat-e-Sadraei Scientific-Research Biannual, ,(1)1
22-7.

Bahmanyar. (1996). Al-Tahsil (M. Motahari, Ed. & Comm.). Tehran:
University of Tehran.

Bahrami, M. M., & Raayati Jahromi, M. (2023). Feasibility of the impact of
catharsis on the audience of tragedy in relation to the theory of Mulla
Sadra's substantial motion. Hikmat-e-Sadraei Scientific Biannual, ,(1)12
122-107.

Biswas, H. R, Hasan, M. M., & Bala, S. K. (2020). Chaos theory and its
applications in our real life. Barishal University Journal Part ,(2&1)5 ,1
140-123.

Campbell, D. K. (2015). The pre-history of chaos: An interdisciplinary.
Journal of Nonlinear Science Chaos, 90401 ,(9)25.

Doherty, N., & Delener, N. (2001). Chaos theory: Marketing & management
implications. Journal of Marketing Theory and Practice, 75-66 ,(4)9.
Foroughani, M. K. (2011). A reflection on the theory of substantial motion.
Scientific-Research Journal of the Faculty of Literature and Humanities,
Isfahan University, 81-104 ,(46)2.

Ghorbani, G. (2007). The beginning and end of man in light of Mulla
Sadra's substantial motion. Philosophical-Theological Research, -67 ,(2)8
88.

Hassanzadeh Amoli, H. (2001). Evidence for substantial motion. Qom:
Al-Aleph Publications.

lokibe, T., Fujimoto, Y., Kanke, M., & Suzuki, S. (1997). Short-term prediction
of chaotic time series by local fuzzy reconstruction method. Applications
in Engineering and Technology, 21-3 ,(1)5.

Kantz, H.,& Schreiber, T. (2004). Nonlinear time series analysis. Cambridge
University Press.

Kaplan, D., & Glass, L. (1995). Understanding nonlinear dynamics. Texts in
Applied Mathematics, Springer New York.

Klioutchnikov, I., Sigova, M., & Beizerov, N. (2017). Chaos theory in finance.
Procedia Computer Science, 375-368 ,119.

Kyriazis, M. (2003). Practical applications of chaos theory to the
modulation of human ageing: Nature prefers chaos to regularity.



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Biogerontology, 90-75 ,4.

Levy, D. (1994). Chaos theory and strategy: Theory, application, and
managerial implications. Strategic Management Journal, 15(S-167 2
178.

Malkshahi, H. (1997). Movement and the fulfillment of its categories.
Tehran: Soroush Publications.

Mashuri, A., Adenan, N. H., Abd Karim, N. S,, Tho, S. W., & Zeng, Z. (2024).
Application of chaos theory in different fields: A literature review. Journal
of Science and Mathematics Letters, 101-92 ,(1)12.

Mashuri, A., Ali, N. M., Karim, N. S. A, Ruslan, A. B., & Adenan, N. H. (2023).
The application of chaos theory on Covid19- daily time series dataset in
Malaysia. International Journal of Advanced Data Science and Intelligence
Analytics, 1)3).

Mashuri, A., Hamiza Adenan, N., Suriya, N., Karim, A., Adenan, S., & Che, N.
(2022). Performance of water level forecasting based on chaos approach
using data splitting. Environment and Ecology Research, 224-218 ,(2)10.
Meshkat, M. (2007). The persistence of the subject in substantial motion.
Scientific-Research Journal of the Faculty of Literature and Humanities,
Isfahan University, 129-141 ,(51)2.

Mirzazadeh, & Khorsandi, M. (2014). Analysis, measurement, and design
of chaos management model based on chaos theory in the National
Sports and Youth Organization of the Islamic Republic of Iran. First
National Congress of New Scientific Achievementsin Sports Development.
Motahari, M. (1983). Movement and time in Islamic philosophy (Lessons
on potentiality and actuality in Asfar). Tehran: Hikmat Publications.
Naderi, A., & Vakili,H. (2019). Psychological impacts of belief in substantial
motion on the ideological and cognitive aspects of the human mind.
Hikmat-e-Sadraei Scientific Biannual, 158-145,(1)8.

Peckham, M. (1980). Man'’s rage for chaos: Biology, behavior, and the
arts.

Rezaei, E., & Shanazari, J. (2017). Analysis of the relationship between
man and nature in Mulla Sadra's philosophy. Philosophical-Theological
Research, 75-73 ,(3)19.

Sadr al-Din Shirazi, M. (1983). Risalah al-Hashr (M. Khwajawi, Trans. &
Ed.). Tehran: Mowlavi Publications.

Sajjadi, S. J. (2000). Philosophical terms of Mulla Sadra. Tehran:
Organization of Printing and Publishing, Ministry of Culture and Islamic
Guidance.



30.

31.

32.

33.

34.

35.

Sapini, M. L., Adam, N. S., Ibrahim, N., Rosmen, N., & Yusof, N. M. (2017).
The presence of chaos in rainfall by using 1-0 test and correlation
dimension. AIP Conference Proceedings, 050040 ,(1)1905.

Shen, B. W, Pielke, R. A, Zeng, X., Baik, J. J., Faghih, N. S., Cui, J., & Atlas,
R. (2021). Is weather chaotic?: Coexistence of chaos and order within a
generalized Lorenz model. Bulletin of the American Meteorological
Society, 158-148 ,(1)102.

Tehrani, R., Saberi, J., & Ghorbanzadeh. (2011). Chaos theory and the
behavior of stock markets (Case study: Tehran Stock Exchange). Scientific
Journal, 50-21 ,(22)8.

Wong, M. H. Y., Lee, R. S. T,, & Liu, J. N. K. (2008). Wind shear forecasting
by chaotic oscillatory-based neural networks (CONN) with Lee oscillator
(retrograde signalling) model. Proceedings of the International Joint
Conference on Neural Networks, 2047-2040.

Zeynali. (2012). The most important consequences of substantial motion
from Mulla Sadra's perspective. Jostar (Specialized Quarterly),,(34&33)10
185-170.

Zhang, H.,&Dong, J. X. (2010). Chaos theory and its application in modern
cryptography. ICCASM 2010 - 2010 International Conference on

Computer Application and System Modeling.



