Gl sy 03 Sedalin 25 4 4y b 8 JlSS Lpy (OYAF) llels ads 6 b

DYV (N D ¢l ypHbls (IS a0l gy K5 g

SCSunss e

S g A7 5lg S 095 30 Foudlin od 4 d>gd b 1o LolT wig)y

Ys\:ié a.\ﬂtl.léjjzf: “ﬁU al.iijzf;
WIANE 5y b AFNG 15l 55 b

i dupe S odalie 25 4 a5 U ) S 1l 43 0 (lST iny ¢ S (63,5050 b Ml syl 2k
s 5 M e 35 1y 3,555 ol Comdl 35 mw K S g s o 93,57 = o b 5 s o LS
S ISCET i

ol pdzte O gt feloni 5 oo S I

o lio Conly 1 (60 su gl ESE pr 43 il S o ] plize 2 ST 1 4 g0 43 S odalie DS
(Slojl p g K s g g S ocksliio y g bis3 (shojla pss S ey ctilolen g Sodalio  pdm Ogcks g ockd
ST il aslizal b pylgz S 33 457 ol il ] Cogzm 3 5 1S bl 5 Sloe j1 43,8, olaz]
Coos] il i s 5 DA ol 5 (Sitipe 3,50 55 gz oo bl oo JolST oale DB 228 5 gz
Dols s o ueles 25 5 S ol o o)l K5 e 5 ol AL 3 Ol o [y St ) ) 5 Al o
e 3 il JolSG ol s il 55l 5 e lells 4 Sl (55,5 I ol ol n s (Sl ] (1420 ol O3
EPEPENGE T

ol K e e S i .99 IS e ) S o (K 215 S odnlin MO9S

6}?;&4\)/ U‘j_‘ .C,J:J}f @W‘ bbT agf«i\b .s:,‘ilbjj.d ~\>|j GNL.&ULJJ 3 SleMb| ‘..1.9 a}Jf 6«1& CJLA }.ﬂ.&\
ptajer@miau.ac.ir ;! .2 oKl il s Oledbl L5k pelis (s 5 Sl e $SS s

e o8y ke ey Ll Y



WAFSls s 5 b oF o led d Jl gt o33 p ol ¢ Sla bl 5 (SIS sl tags ©

400

ol OSLE Glaws,y w5 sl Jsol Lis LSl N glady 1 ole S5
S 5 3 s 3015 3,5 boj o (ol 53 S ol Tglazdy Ola pode omen ST o 15 g
Joted 1 gl o B St o pl 48 sl b lesd; Ol K05 psle L OT
PP R IS RN N R VP S PPN PR SU BN CR PR CSRINE g
|y psle dan Oltiails 53515 o ol g 50 glae) > Gl sl s boals 5 il Calsbes JISKS!
eske G RIS w5 gl s S5 e (SCOLE, 2004) 551 o 0 S i i 5 0liS I 28 Gludile
3l oo e |y Calies

Sl wils 6 Kk b i 0 SG | seb Oles Sl ey ladilele glad |3 Slallas
(VOA) T (S 55557 (s 08 SStlos 4,15 43 15 oo et ) 53 ockd plandl (glizty | o Jlod
.(Scott, 2004) 5,5 o ,Lal (YAVY) 5 (V40+)® &NG 5 05 saalole o ses 4 ki

w5 55 Sl bl 55 BIs m5 5 5 W5 4 6K oo Ol a5 Ol s 8
jw,:du,gw@&);wwj;%L;uuut%&u@TqMJ;W.m;
e Olgea S (Ghosal, 1999) 55 CSEs 5 (sl SIS, S 5 bgpe gladute sl
O Sl Ky Ay oo b a4 (Wiener, 1948) of,lkl- o 5 Ol w53 ObLiyl 5 J 28
33 g edd (o Ol 0T 55 & Sy 42 5 .S 411 Glalids gl )ty o gla Hle
G b 3 Pl o) aes & amilay 0L Kaesn ol ST L3k 5 JS ol
3 Gl sl DUl S 2l 35 o503 015 o0t pn (S Sl
Dk ekids @ a5 olaBl s ol (g asl A, Jbe a0l Gl mel g )3 i il
3513 5L cdimn (S bl Sl S35 5 oditn b 5 bty 395 S L gty ol 5 ot
.(Ghosal, 1999)

P Soalin Ol s Siagsy S5 4 ar 5 by ojsm ool 0K kass g 03 8 Sllllas |
ol T 90 Tpsler 5 s g O s b 1K s Ll 15l ok Jils Jo 5o

1. Transdisciplinary

2. Interdisciplinary

3. Metadiscipline

4. Korzybskils The General Semantics

5. Von Bertalanffy[d The General System Theory
6. Observer

7. Second Order Cybernetics



Vo5 L s eSS Ly, AAF s 5 ol o ojles o Jlo

5 592 B ST 51 S o flsl b ¢ (S glalolr 53 Sodalin (2B (1 o Jlio

S e S8 gz 5138055 5 351 0 Gl palgr  ASTEL 1l IS 555 05, cal ST

Sor 035 e b dlie o S e Oy S5 55 5 A5 sl Sl iy 62,500, Olssa

ot s 5 Sl e 53 1) 5 S0y ul Coeal 35 a e S o 68 g il
AT

adlae K5 Sobea 5 odkd iz Ose bt 5 cusp s Cnl 53 e3lisal 3550 )

el 3 S GBS 5 b IS gl 3 ol il e lbuls

! ol oalaad

Jfo.\am’wmaﬂ

S ) gt it SIS 055 S oalie LOL & ol 5L ol » (VAT
S aoT 5l (35 Sodalin 53500 U8 505 5 b oo JolSS T oo 5 540 (b o0 a5
Sodalie 0T 55 8 glail> ool 4,5 51 3% Ssia,n dils 3 5 B 4 &5 Sl (S o otalie
S uS o dST () PSSl il o 1y Ol 5 Cud s g 51 camtlin Ol 53 (35 50 Ol gieas
ol &S dzea plaojle Els 53 e Sodalie STysl &S Wilos S7 0L (g3b 3 O3l pa ks
ST 1) Slaba &8 ol Socalin @il 53 .35lw oo L 3 4 0315 Lian (511 006§ slailaln Ol ey
ol oy gledalin K& Solea b Fotalin wldld nn il das o jadis Cus S
el ooy Wlis 35 Hulaailale 5 Olgar 515l 2l

odalie Jgl S e b ol otalive (slatilalu andllas b sl Ko ¢ Sotalin Ol sieas Ol

1. Third Order Cybernetics
2. Forth Order Cybernetics
3. Epistemology

4. Prigogine

S 53513100 1 ESS o sl pr 4 4 el (s S s oS el 0T Lty SO 55T Colaalle s 43 0
S ga g 1S LS o s 5 6 BT 5 6ok O gt kb QRIS I el e 0S6SE (slaod s I Lne L 5
Jls 4 &S ,n b (s b Foslo 0L 4 ST w1 Lol 1 0 (1 (815 B L8557 oo ¢l 2y A5 L
besra J1eG 0B b5 e oS5 OB sl B 5l 5 o5 (6805 5 sy LT o Sl oyl (51 (Sl (8L
et bl g 50855 LIl s e b 1 OT ) e 5 Calf e 3L 53 4 B, 0T (6,5, s

Wikipedia) 5515 &gl (6 S5 L 5 !
6. Scott



WAFSls s 5 b oF o led d Jl gt o33 p ol ¢ Sla el 5 (SHIALS sl tass A

Aal 5 plonil |5 oalia (ScOTL, 2004) 55bs; @)Jfé\, Olsiear sl Soygo pl 4o &S A8 LT I
Sl 5 ¢ Soalin saalile elaml jlsbe 5 b5l dlas 4 a5 Lodalin § 5 ol dir 2 0l
Wb el alse Sl O DU s kel s il U Culg 5o ST e el ol 6l
s 3l 2l 3 ph e 3)ls oa ho Slio g 4l a » FL 4 Sodalin & 5,05 slizel 5w,
it Sltalie ¢ Sodalin Sltalie (il Glojle i 51 & gladlele Olea o 5500 Sl
S el ol (2 dBly 53 5 il e s Bl les s 4 ez 0l plbejle S s il
5 b0 Ao e 4 s Jgl K8 e 1A (SCOLE, 2004) 5515 5 gy el B 5 sl 2adl
o) andllas sy o S o 15 bS5 s oS odalie 3 5 &S g ladilole wlid gt drw g
S a ) Jas sy ) Sedalin 0T 53 & 5,57 o 59254 1, £33 S o (lakilali 55
Tag et ol ashe WS 6K ek edalie Slib e 353 W SHI B a0 e S

IS a5 S 4l e JolSS Bl g e 45 ol 53,05 aalsl oyl gen T as gl

iyl SR e
ras SR
e o Cul

dmlie gl gridalan
sy 5 edrlin e oz aallle

[ t}q—_}l— :-_.:’-;-J.&L'_!

%

{(

QL.-L;J-‘__;:_& e ] ‘j'.J"..EJl

Soualin wbdhod e 45> ) IS

el TS Sl el 18 88ls (63 8055 45T gl K OV 93 K o 0l ol

1. Von Foerster
2. Self-referential
3. Constructivism



4w g b il IS5 Wy, AAF s 5 ol o ojles o Jlo

) Jﬁ: S 41l .(Von Glaserfeld, 1978 quoted in Heylighen, 2001; Azad & Sharif, 2007)
Ll ol 15885 5,055 hls Jsl oS8 e Kol g5 b S8 0150 K8 oo Zaslo
B RO P R P V5 SRCOUN 3 [ W LI [FC NS I S
Lois aSl 35le i 1) wlle closee 558 asle b O ot dlole o g b 5 358 Ol Lo
S o O (S o oslizal LT 51 a8 (slabalo 45 L 05,8 56 b 1y dzen SL &S oladuts
3ber Giomn U 5 0503T L 5 Ol 5 i b 5l b n Sl s 5ledde s & )lewy
adus 03,1 w2 Olgr i K585 4 ailble 5 o wT I (Heylighen & Joslyn, 2001)
S e 1 s ol s 03 ool Bl 53 S s 2yl el I e Sla L
Sodalin 25 5 15kl wlsdmn ST L pgs &K Eolio S (e 3 sl

A e

P39 9 J9! (S yw 10
lsear 1) ' Jsl 6K (S s S o Olgie b llis 53 (VAVA) 50 05

25 5 oS odalie (Sladleln K e 1 93 K e 5 oS ol (lawilals S5
G ok 5 (1840)° 5 8088 T LT 00D ™Yl 5 U1 5l Lo 5 93 &K o sl
53 S 93 S 3 U ) K 42 53 44 15 K e 01 K53 ) 3L
553k WS Slaklale )3 JHIs w55 5 a5 oSl pedign (655005 sl S
e b ddils (edige c&:ﬁm & el 3 o)l S e dedes sla il Hlstle 5 e
S edaline 3550 Als3T Wilg o a8 S o andllas gy e dlole Ol s |y Glaibols &S5 s
3 ol ssbar 4 Sl sl g (S e el 1 (6 seia Jlin Sl ga 3 355 K 5 5,8,
3 e S 5l ol 358 BB S etalin (sl 5 Sl e 55 311 Lo
Candy p gl joods Wy 2 &S e ol .S o Cro s 0T il aan glra |y bl
v Jg) S 358 o 45,5 0dsb Lawilel ol 53 Sodalie [1E 5 5,05 AST wlole ” ous

1. First Order Cybernetics (FOC)
2. Maturana

3. Varela

4. Umpleby

5. Geyer

6. Local



WAF Sls 5 5l oY ol o Jlw gt w33 5 ol ¢ Slay bl 5 (IS anl a3 Ve

OT 51 Soalive &8 ol £33 S e Olos 8815 55 5 ol 93 K8 s 0AS 3 9oms 5 03l ¢ ol
.(Glanville, 2002) sl ol Cod

26 pballs (DMl L5k 4 baje Sole 53 o5 sa (mlib 2l 5 DM e )
D15 Bt e ol (olerl Conle 4 e 5 L Lol s gn oles sbsn yls ASTE dte 5L
Sadde ¢l (Al L5k leslebe mlslil 53 (58 (Bome s sl (S8 e sl pes
5 Sl b3l slaable Ol Bl K5 Ojlea Al s 032 S o £33 g s
Slair Gy 4 bbb 5 Cudls e 550 Db Loe S LS 5 ba 1) Slaypdbl slapls
23 905 ST 0T 51 (63 9

et bbb 5 alole S 5 5 ol 3l o laalale )3 5 ol Sodalin fols FERUNCHo
¢5 o AS e sbully i oS ol Sodalin baslolu ol s él,y..\s},’:@n&:&}w;ﬂjt
5 bable Hltle 6,8 K8 addllas 4 5 5505 5 00 pleiml 5 e o Gladlile p ¢S5
Catld (20l sl 5 5 (DMl g 5505 5 oo e H 5L 5 (S0 DU Lad gl e 55
sdalin 5 Soualiv 0518 SE ol S aST albele giludte 55 Fodalin [1i
315 (S T Jalad 4 Sldalie 5 5 g3 Mo LSS 5115 o5 0ok

S e bl Jde A5 o W o)l gen S Sl (K5 Gllile 35 55 Sodalin
el 515 53 8 b 3 8K 1 (S o S e T3 ) 55 (gl 35l ) K0
.(Heylighen & Joslyn, 2001)

Sl s o Gy b 5l S oaliie & el S5 1 o5 Ul K8 e 5 ) 4
4 hg e 038 jamia b Sodalin ps5 &K 53 oS Jlm 53 355 00 3l OT 4 (o sa
PPN PR A

05 0dge 4 1y 355 Jlasl S s 5 ol T Jis S5 55 0da o > Sodalin ol ol
b a5 555 Fodalin i) pu LS 2aby plowl 53 Sodalie S olarl slilela s
.(Von Forester, 1979 ; 1981) 5 8" dal = pns 5l (6l

31 S8 o S5l (ST Al g5t 93 S8 o 1 b O gt b (slalin 55 (Y2 01) (doT

1. Living Systems
2. Meta
3. Autonomous



W 5 L R eSS Ly, AAF s 5 ol o ojles o Jlo

oMo 5 gl 53 W lis ST a Oy o) g ol 5 sin OB iy 55 Cir sl a5 L1 s
Lledds

.(Umpleby, 2001) Caliseo G N g3 073 31 293 § J ol i o D9l S9NV S

P93 S J9 0 o
oS odalie slaailale ¢S ol otalie glawlols ¢S o S s
o ) gedy ludite Coda Ol ey Joka oSl
s Saglels o] 55 slaglbol Yl

P95 S o (£ 9230 S0 I9>

b3l ol 685 Ll 5 elozr pole 53 B g Lpss (Km0,
ot 5 b Wbl psde (DLSL ) A I K5 Slaess 3 p3 S e 035355, ST s
Wbl 5 Obsl,y (ostls 5 6,8k ¢ amlidanslr 5 SWL1 (YY) | oW .l AL, IS5H 50
s w55 5 a5 4 T 03 055 S 7 8 55 50 Slae) > Feles Ol st |y b 5 Iy e
S or (B re 035131 o0

& T3 0T 5345 3,5 = ae 55 Slo s slonn (S5 o Slali Ol 50 015 oo | anal
anale 53 313 Fui5 68 ol Syl 5355 o e DLl Lo g as0ljle 35 57 Syl
Ll 3 b 511y Les b S oo 3limal TeSC5 a5l 55 Db 5 55" e ) WSS 53 le o s |
(Glanville [2002) 5,57 3 s 34 agilis (glne 311, 2ils 5 Sledbl 5 487 ¢S5 SIS G b 51 4 5

£33 &S5 e 53 oz Laddle ® ible 6,50k 4 5L 51 K e o) O Sins,
(Glanville [A002) ol o5, S5l Culby 51 dsl L5567 odge , S1 slray (6,5 5L s

1. Glanville
2. Self-maintenance
3. Niklas Luhmann

Y 23l e amalr 53 AL EB (g 4 45 AS 0 G (15 wlint |y (oelid i oo b OS5 e ¢y g g F
Slapllss 5l 5 5l 5k el o) p & (il o 10l Glaplls ) oo |y (liB @l ) g g Sl S5 4
rua; Sl sl j.u)' N 00,m @3558 A 5 Ll e o lailis (,Ua;;,l 09, alis Ll plazl Glod oy slailis
(80joodi, 2003) ! Loy s 0311 Oles 4 (gl

S| 5 o o samn SEgr 308 5 aems e ls I (S Ol ew (Machine Learning) sl 5,8 5L 0
A(Wikipedia) 48" o iy (5,873 5 s U1 5 aailalr s gty LT ol 2 68733055 0 o lagzs 5 SJ1 5 oo o


http://fa.wikipedia.org/wiki/%D9%87%D9%88%D8%B4_%D9%85%D8%B5%D9%86%D9%88%D8%B9%DB%8C
http://fa.wikipedia.org/wiki/%D9%87%D9%88%D8%B4_%D9%85%D8%B5%D9%86%D9%88%D8%B9%DB%8C

WAF Sls 5 5l oY ol o Jlw gt w33 5 ol ¢ Slay el 5 (IS asltags Y

ol ol S o a5 (S5l sl eble 1 0Ll cpss K pate O3l i 51 eSSy
oo 1y ol 5 0d 8l 0T 43 o8 58 Sl Nabl, S w6l el b
{(Pask & Cullen ,1982) 55" >1,b (g b 0 ;S 3L (gla puile 5l . A o

Lile o3 cpl Ol pa a5 15 )0 akey bl 5 SLSL, 3 ps3 EKS e Jool )3
oalin (558 84 5 psd K8 o J gl S5 iz Ol bl s (Sen ly 5 Sl 3 b
T i ST 0 U Sl by il Glaasly (b 4 e gl 5 O
o) slwe omal slally laasli 53 518 Loy ¢ b 50 4 05530505 4 5 (Glanville [2002) w5 &
SLly sk )3 psd & 3, 51 glasles (S Sl ety sgb 5 bl b oLl el
bl e

Olopar 5l DL 587 S ) (S Sy pite okl & 5g (oS ol T ) st
S pte ole 53 093 ESE s el 035 055 ) OIS 4 5 (Sl ol §lz oxlsen 5 sl 2l
(Glanville [2002) cul oz Jolws 5 wlSnil col8Ts 35 co 3L Gladlejlo sgbs & e

Lls S8l ea b sl 53 a5 093 ES8 s (b 53 Jales 5 LLSI s> 4 5 L
Ll Gl gl ) o8 asle glailey e OT s &8 ol o35 Gloyslws T3 1k a g
5 SR 35 palia 4 55 (Y0V) T3, (Glanville [2007) 5,8 o )0 L oalin 5
00t Bl 155805, lhps S erlie Olsisn 53 S e 53 A3plel 35
(Sl Jolse Laulsy 51l glojle oloms ;i 03,y opl 53 S o 0 lal A (g 5lans
Al (38 5 3l ge ¢ Joles (Jals

S o (#3030 S0 dan b oSl gl Slo g (ol Bl 5 SISl (e
Sl S gadde dhor 51 ML L5k slagz ;S gl s SIS g As S3VL 3 oS oy
Blola dized sy BB e ot 31 e o iy 5555l gl 31 el is 51 1
Slle lls Sl oL 2 L s 5 wle oot g0 5l e 55 0851 Saos

bl oo SBT3k oj g 53 a3 (S e SLSLle 3l (sl ged S oy

1. Computer Aided Learning (CAL)
2. Christiane Floyd

3. Stafford Beer

4. Rawes

5. Post-structuralist



W d a5 L s WSS Ly, AAF s 5 ol o ojles o Jlo

Ao 51 el elonrt slaslele Ol gea Sloyedbl glaplls Jol 53 805 b

0 by gim T o pde 5 b 55 Sodalin &8 L5d o o gumes £33 (S slasilala
53 Wb oy Sldlas GLiKaly K15 o o omlid 21 5 SleMb oo 53 ps3 (St 380,
Aile ol byl 035 p g o ST Ol 5305 54 O5STE &S 35 6 g Ol o o a5V T
5 &85 02 S (o gan (e b ladie gl wile il (65L Cdble gla gl
035 Sy sl 5l S Sl iy 5 bl (Sea S Sileane sl S
o5 83y 3l b sl o 4 1) (b 51 5 DYl (e Of Sy, Al 5 or bl o0
1S odalin Lo 5 ol slomsl (Sl 5 Sadie £l 3,855 cpl b tins g on ggide (slacsslodibe
r}y.(;:'-‘JJ.;L@JTC)J;&;L:L;&jLAJ.LA&LE:’-4.:.w\>u=4{}5‘3)‘}()}»}-‘-3)}.»0‘}3@‘):)'? o)
3ladie 4 aalsl 53 10 ol dlie ol Ooltal 1 sl b jhgy cnl JolS e 25 o8 Sl S5

b e aslsy Sl 5 S S son (5615 O seisl 5 (K

G818 093k 9 S3le o 9 Ty
Qs g5 s 43 a8 o S s (S us b oslwdde (1944) "JLu
Jao pomn 3 b ol ol 3505 e cla s S 4 63505 s slabasy (iS4 esle Mol 4
o) il (B X >V F ol o ol S5 s 5 Olssa {Y) a8 semme 5 (63553 Ol seafX
Sl0ls 4 15 a5 5 0a Zoalad o 5 (S Ol Jsb 53 ite 5 Ly Piloe o s cosl s
5350 LU Sy s pl 53l 393 sa Ll e dlae )3 T eob ) slaw il 353 b ey
A4 ol b i s DT Wlas Syo o 5L Sal s Lo S e 1) {f} 40 semms slaj e
,cuC,;AJ‘LMJ\J,L;\ﬁ‘wwa,g,),;.@uwwwdua;c@\ﬁQo%,»)ww,@
) w338 SVl ol 5558 0 bl Sodalin b Kings Laws {X} (635,5 45 somns

1. System Dynamics
2. Ghosal
3. Black box

Jelss ol 53 5 5,05 1y 5 Lol Gl g o 5 o5y ol 4t lisl 0Ll 6l 0T S5 5 5 &S Sl (b ol aer
;»;,'b.o,mt,uw,.ﬁz;.AoulM;_J;,.m@ou;Ja,;;ﬁu,:su,mw\,s,;‘u\;,.:\)ouu@,,,6@)L,~.um
Lo 3ty K e e 0 V0P 3 (B L5 pagie opl el OT (slaiars 5 5 as30s (oo b 31 e 5 0T

.(Glanville, 2002)



WAF Sls 5 5l oY ol o Jlw gt w33 5 ol ¢ Slay bl 5 (IS anltags \F

bl 3 Fodalie [b @ am g b .3,8 o )15 05037 5550 5 555 o0 atle glaws b e )
s 0o T (gl a5 (65,0 olotaly 508 ( Saalus alole )3 &8 Cndly ol 3525 5 Jke oy
WLl ST 53 5 o 25 clln ol S 55 S 015 0 (S5l 3)

"o bt OVl 53 oS (65 S5y ol LIS h e £33 EKE e )3 (S5ledile
gy el aly pdaodsdy uvans Gl (o35, 5 428 (Ghosal, 1999) Ll axw 5 058 o0 US>
S OF 3l andd ool nl 5,508 0 5 el b VLl 55 55 5 Sl 0y S5 g8y pe b
EFs e b s s 4 Cud 05,5 bysde L) el Jlazl 0T 5 )b 51 05 0 &8 ol ke
SIS s Sy ot el Jlazml dlons bl 1 (55l 53 23S dlons s aling
Ol 805 doliy & Sl sy g daliy 0358 by st 5 and ol Sl eslizal b oSl Slp8s
(Ross, 2002) 5 5" asloes |y a5 g0 Jlaz]

234 yls sy plalndge 093 K (Siludie 53 & AS o ST (1449) JLu i
Ay S Jlezl Wl o ol sd W e s b s G m L s 6T
53 Je gl 55 opess (el 03,5 W5, sl obme Olsey 1y by oz e 5 23,8
Wy 5 o Y adsl dleasl amiagle Sangs (538 osls 5 olo byl b sloul,
SosTgar b sl dmole (i Ll il 0357 s /Y0 1y 0sT dle 53 o3 0 51 i 4 ode
L /90 Jlel 5 pade S o g ¢ amtmple oen (sla ol (Dol 4 b gy o LS
L) ot 40 03 OlF s selie ladbe S e Aeln ¥ 5 S 5 28 ol
S Cwlou| &S5 bl s S T SNl Glaklile 5 SNl ansle L) cansler )3 ool (535
25 o5l b md Jde gla e b b zalyl wlal 1) glodsdy (S Jlai| Wl5 o Soalive ,a
G T ol Je elulp 1y "ol (50l iy Jlaisl (6 Sodaline Jlie (5l oS drmslons i35
S o e T s @55 e el Ko Fedalie 5 (gl w5

35550 ekl & (b b SVl ne e S8 Giledde 5 550l 055
5 GB s, Olgien (osman g ohn ey Cilie glhej s 3 (Bl psd (S e

5 Dbl LSk s egan Gigr oS il S5 4 p5Y sl los 28 3 5,8 (Eils O gedsl

1. Bayesian treatment of conditional probability
2. Cloud Computing

3. Exponential

4. Diffusion Model


http://fa.wikipedia.org/wiki/%D9%86%D8%B8%D8%B1%DB%8C%D9%87_%D8%A7%D8%AD%D8%AA%D9%85%D8%A7%D9%84%D8%A7%D8%AA
http://fa.wikipedia.org/wiki/%D9%86%D8%B8%D8%B1%DB%8C%D9%87_%D8%A7%D8%AD%D8%AA%D9%85%D8%A7%D9%84%D8%A7%D8%AA

V0 a5 b Rl eSS L, AAF s 5 ol o ojles o Jlo

Comln 53 O mman ¢35 70 5 sanb OL5 5515 3 058 5 Sl o5 s (Slo s oSl 51 55 1>

s gl (bos OVl o giae Ssa

o (S s (31

0 0 g (S (S s s p b S oo 01 Kinssy 5 Ol 40
4y Sy e 8 )yl 53 o3 S AST s e las gy 5 e 035 2 olpen
15 0T Olej &7 58 slgiy sl (Glanville, 2002) & o "l S g ey s
G et Syt &S (635 4 (S s odalie 457 (653 Ol st STy 3,55 55 45T Sl s
Fo3 D seatedl 53 1) Sedalie 03y Sl atyy (V0F) Iy b ok das or plon]
Slbae b &S 8 Sk ol AP 015 5 05 o8 A8 o Llghl 5 A5 o e
St ¢ (L5l JUST b gy ToisS o a5 e gl (S s lals 3 15 ilos S ST eayls 5T
3315 S5 et IS G b 31 s (S o oilalin 1y 3538 plowil il 4T 35 00 2555 4T
Vallée, ) dibip so 5 LIS (6,8 mod fin &K oS 3503 sl 55 IS 350 0 Jor
— Sl ol e 93 ol el Jlg 3l S edalie 5 Ctls 4 s SUles pl ol (2003
A3l 5 o O S oalin 35 p3> &K o 45 5 (et 4 (Vallée, 1998) 55" w1 1,7 o1 8 Jus
S35l pge O e iy S e S VL e 4 Ol Do ) 3 isd Slles
SLI> & dsd (o sian slasl W5 4 e Wil 0 Gsl SRS L g p5 (S Sladla
Ll 3l 1) (6,8 s 5 T Ul 5 LBl 0Ll O Glael & and (cwlesl 5 Olae!
.(Vallée, 2003)

LS o odalie L5 45 505 485w S Sedalin b sla| glawlols 53 o S o
(148:) 7 oSy 0SS o b wlole 3 Oliylaganal ol 5 S on (58 ooy S
sdalie 355m 1y K05 O Sotalin o)l gon 45 S oo (3 e 1 S otalin 51 (5145 1 p s S5

abls sl p ps3 5 Il S 21 pe Slly 53 oy S o LT 5 5 ias e 13

1. Robert Vallee

2. Regulator

3. Couffignal

4. Epistemo-praxiology
5. Boxer

6. Kenny



WAF Sls 5 5l oY ol o Jlw gt w33 5 ol ¢ Slay bl 5 (IS anli a3 1P

A bdmen 5 2ls sy S5 0L Gl maler 53 1) Sl el e Sl
S s 0150 B 55 slou!l ol b cwlid gt ol b 100 ol Sgline (6 K05 b 5 S ol
1y pomn €SS e (V442) (S5 STl .c_,:duﬁ(\?oTJﬁ&: S o s oala |y Gl cgbls
55 () (T als o 85 b0l sl 5 (63 a5 Ol sl (65,8 Sl (51 Joe (5Kl
Slgiig 1) K i i 5 S o ASTE S o 0] Sy (sl Ll (sl 4 LS
Oladl Coltal o olaws (sl G215 0T 3 o8 ol (olacr | 68 oo ¢ o K8 o 5l a3 31 ka0
5 GG G S 8g b Sl 5 b pe BLI 56 6K 5 0l 250 Lo
S o 53 o] a3 o 5 1y lie 5 OL5 G ) Lol b s elel Glasbile i
Sy 5y 50 dil laim] (GlouiS S e Ol gea Sodalin Colial sliwl,y 43 & G s 5o o5
(05,5 delime o b 311y amslr Oly o oasgie sladilole a5 K8 L Sygo opl 53 k5,8 0,15
By s JW g b e o

Kes Sobea b PSS oa B3 4 s alile 5 Sodalie (s oK )
oty 3,8 o N F 0g05T 355m 0xlsmn 4 syl e aloba I 25w Olgea |) 35 Sedalis
S e Wlali 1 Sl (a8 5l sl g S s oo paie S| 5 (a3 Sas
13 28 55 Ko oijls 4 s o B8 355 ity 4 4l e o35 g S 53 el s
ol 53 ol ls s s OB W1 o blie D) so oxlsen Jar ol K3 sle das s
S V§> 2 olea 5 SIS Gl Oy s o lazr ] clalele s IS L (g 28
ol OB L5155 Shas 51 53 0 sloul Gsasle Jgams & A4S o fos

255ty Ko o Sl Oty Gyl ST, der 51 GLdl ool & S
T 53 1) oo (S8 15 53503 553 T )3 1) psmr 6808 e om0l o0 (o ST
T 6 Ol ooy files o & olgi 53 55 w35 5 5

PIle (S o il
oz 1 Gl ol sz G587 Jilo 18 (51 1 ol S s o (Y NN) T 5 5 ' 65

Ol T s S Cjb.a Co s &g S L loduT (amwas &S > COoda b slassl Sl O ou

1. Boliknik
2. Mulej



W a5 L Rl eSS Ly, AAF s 5 ol o ojles o Jlo

3 R WS st o 53 pae B Ul S 5 bV 4 G Cakie g3 S S
Sl 05 o1 8
31 Glosgdoes S35 5 e G gwts p S U 5l I Wles S dblt |y oLl SleMbl 5 jtils 51 o sl
O g i 5 G (a3 (550 3000 (ol 5 Wlae ol ] 358 e 03ls 5w Condly
Kos b hcal IS 5 lable Ko fool 6K 3 45 Sutls i 55 b bl 348
Glaiy o KAl Olsea 1y bable )55 Olgr w3 oKils 5 0dSKiils (63 gdoue Slas
S Sl 5 gl HET S 50 baailels oo slahles 5 Slore 5o o s Sosel
Slp el psle ooy Jlas Jo 1y il 5 s B 4 a5 e e (85 8
aah) &G Lo g Ol Jilus o7 ol Jlo 03 0l 35l 325 s (51 SBL (glodu T 03,57 ool 3
Bolikbnik wdb o 1) (glai; o 6,0 5 4o dal g Jo B [ sba ole glawi, b 5 oo
(& Mulgj, 2011)

Sl s Sler b & e (Pl Jo 03 s Sl &K sl T 5
Col (S 63,5505 b mamaiie 4N 65 n 1 .l o 5 slazxl 5 (ool
G55 2 3 B (S8 S 105 g 03 e ol 3 Cewsas Gl Blas 1 (65l 355 8
348 iy 5 gn i 43 o K e 3] e (S o S8y 4 (el 030l pen S b6 Ko
Looslser b Jsb s ol (Mulej & et all, 2012) 55k oo slowl (o5 iy 05 215 0T
S IS b s e s Bl 035 e L) 5 Jos (5,5 el SE cotalia
s 5 508 $ S S 0T )3 8 piler St okl b S US 5 Col p3Y a1l
S gh .,\.;LT (ol YL elez

5 Al ASTE oSt 53 T laalle oS5 4 i 5 8 4 (Y00) Tedse 5 T eSS

1. one-sideness

2. Boliknik

3. Mulej

4. Dialectic Systems Theory =DST

4 (S5 S aty ol g pe 5 laslad o sl oSl Jis 4 0Lz 3y ,b 51487 ol oy oSCaSUL s
CS o (slmasy SIS 0315 i 5 oS e I 3035 8 o b B i S5 4y asntie jsba 5 Okl by
ol 52 eSS ks (CS S o by L8 b 5 B g@mﬁwt (@sle glaair ples )3 o

AWikipedia) Cows 558 5 Jlo 55 analr 5 Coacds anlllas > (g5 IS


http://fa.wikipedia.org/wiki/%DB%8C%D9%88%D9%86%D8%A7%D9%86_%D8%A8%D8%A7%D8%B3%D8%AA%D8%A7%D9%86
http://fa.wikipedia.org/wiki/%D8%B3%D9%82%D8%B1%D8%A7%D8%B7
http://fa.wikipedia.org/wiki/%D8%B3%D9%82%D8%B1%D8%A7%D8%B7

WAF Sls 5 5l oY ol o Jlw gt w33 5 ol ¢ Slay bl 5 (SIS sl a5 VA

S e skl an Olsioas (Sl 5 b pske ol o571 ler <SSl sl o i
L 2l S5 lajlois 5l iiyl b as o oSS Sl S 4wl o) S e sl el
o5 anelr Bl o s 3N 5 55T 55 (601 31 a4 c0laxiS 5 slanhy o 6580 G b 51 s iy
Sl g 53 oo DL, S @ g bl 6 5 by (LS Gk s e ol 1Ll
Quw|&w¢>pj\6&¢u¢u)\yp%¢§gﬂ6@\;5%,"9.;};@&\,
S e 5 ol (b0 1 olid s 5 DMLl e 5l 13 0 0 e (uliB IS
s 53 Sy 4 e g 53 S palr ode a5 Gl 5038 a5 hie e OT o poler

S a5 Y S el b s &l g2 058 o e

.(Attainable Utopias) p slgzr 5w g 31 (SLed Y _IC
om Bl s apho T M) 4 e L poler S 3 Sl a S 5be
Sllle oo (S o oS53 Sodalin SansT pa &St £5 al 53358 (0 5150 bl
Olajon 47 3503 5 5T (glailalin pl plgr &S0 o )3l ol 0k a LSS plain L 487 o
I e 53 Sl s glailol 1 idv o0 3 S o Joe Sl 5 3L 3 oSl (slailal o

Attainable ) cwlyls 551, babl Jiis 5055 O3l e 5L Gl LSS SUly 5 o b
.(Utopias

LA‘@‘Jb)gd)‘égﬁﬂadlau\i%)ﬁd}:jLﬂjJufd‘j@&ﬂbﬁjjjé

Al =35 B d g edalin K &s gl Coda b glast o 55 ol ol 13 55

1. Universal DST =UDST
. o Www attainable-utopias.org Colwes s 5l w5, Iy

3. Context
4. Meta-system



Va5 b Rl eSS Ly, AAF s 5 ol o ojles o Jlo

S eSS ol 35 53 b sl ak SIS 1y g dals e pss S 0,5 1
AV e 4 bl ey o 5 s 93 K8 o ) Bl oSS poler 5 pae K e
W 5 ol 5 e S e G S

S e S o ) sl 2 S e Sl 4 53 S edalie (S 58055 50
Sodalin b Oy 5 ok odalin Condly 1 (5 3l gunilign ESE o b Jgl K5 o 53 20
Florl Slojlo p g &K 53 5 Sodalin sl b (535 (slosl 35 &S5 55 bl o
S eslizal b poler &K 53 & Sl GLal Oolaal S o Ol S edaline 3 Shas =
o5 4 sl (S 115 1l bl o Bl e DL 2 s Sl oSS
5 Ol S odalin Ko clacs 55 Jaod (il 53 &8 o (ils lolandl o nck o T3 ke
Ao VL 5 Csls el JUs 4 1) amelr Condy 3 g pm K e I 5 T o) 5 AB
ST e Calibua slal )3 Olgar 0u T DU 5 (48 Ll g pler SN s 15 Ay oo

Sl K e 4 ) S i 4 il S s 6 Ll Shes 555 Ol
SIS etalin > 5 i dalg JgedOlgr Sadlys 55 ol e opl ST Ll g e eols G g
Bolibnik & Mulej; b ,ds talg 30 0T 51 55 wlasll &S jlie bas Shae 55 Jlab &y sunty &S
ol S92 ¢ RIS e JolSS g )3 )l S e 0] L 4(2011)

5 0l sk 03 (K ol 1ot lel el S (e SiY 8
38 50 s 5 5 okt (K8 il lal pspe o 5 S e pll DT 5 54
Jo lly 53 s JelSS 5 35 e b &S (6 Tl o s o)l sen i (S e
3,8 o Dy Ol ooy il

S 03 pl bl e el - alis s 5 SN e 3 (S 305 sl 2
-t 5 el e s OIS e el S s 5 ook SLS,1 3 1) Caenl oyl zoh S ol
@l B e ana g 3 S Glanh; Olsea Bl5 o Gladnon Gale 0 s Jds 4 bl
A al g Gime IS 5 e S50 03 e ) s o i AT ladiay mal e ane g Sl el
.>,:M;;&;;mH&Jadutgy&:atfyui;;ld,,u}rbawumqs

I 53 5 Sl e Ol 5ot &K o 68 5l las S5, 8 S8 015 00 OLY 5
2539 08 LS Slalllas )3 (glos 28 j5ba T (slajlpl 5 den = lae Calibee o e 53 (5318



WAF Sls 5 5l oY ol o Jlw gt w33 5 ol ¢ Slay bl 5 (IS sl tags Y

b poalie S b e e o) 53 s 5 50 Sy e 5 elige (025 g5l
Gladio 511 SleMbl 5 Hls &S gloj e s 0T Coeal crbmﬁ.\;‘up)mf)% S o
0535 WS e Gl i JLise 338 T aas o 413 oy 3p50 0328 5 0SLS
I sl 0eT s s eyl o 6 5 ooy tle &7 Ll Jo 6l ot 6las Kooy 40 Ju s
S e (183, 55 3B L 35 01! pmlid 2l 5 SleMb e 0 Kiags o Al o0 (6132
J= o2 s amler pode ann 5 sl s o callebe Gla ol g (oS S Ao S odony Pl J
a5 b R Slopdbl pls il 01 Sl slapls sty Flus
2l oby g S Sl S5 a3 Lyl o6 Wil O LIKILE 2 5 50k s S s
S5 b idler ol o Slaopdbl ST 53 lasysts plal 2ad gl sls oKL
Sals iz 2l 5 Dbl e 53 (S Slalllan § 5 g0 L35 o0 Ko 550 lado 5 ke

N

abolys”
A o lagpdbl 5 IS aolidny S e b L 3 glme oy (OVYAR) adble (i il ool5T
AFACIY ()

b 5 O g5 (63 T o LELL (\FAY) O3 (63 yoem

Ashby, W.R. (1956). Introduction to cybernetics, Wiley, New York, NY.

Attainable Utopias. Forth order cybernetics. http://www.attainable-
utopias.com/tiki/FourthOrderCybernetics. (Retrieved 24-Jun-2014).

Beyes, T. (2005). Observing observers. Von Foerster, Lunmann, and management thinking,
Kybernetes, 34 (%), 448 ° 459.

Boxer, P., & Kenny, V. (1990). The economy of discourses: a third order cybernetics?.
Human Systems Management, 9(4), 205-224.

Boliknik, S., & Mulej, M. (2011). A new’ 4th order cybernetics and sustainable future.
Kybernetes, 40(5/6), 670-684.

Geyer, F. (1995).The challenge of socio-cybernetics, Kybernetes, 24 (4), 6-32.

Ghosal, A. (1999). Second order cybernetics - Implications in Real Life, Kybernetes, 28 (4),
377 © 384.

Glanville, R. (2002). Second order cybernetics. Encyclopaedia of Life Support Systems.

Glanville, R. (2007). Try again. Fail again. Fail better: the cybernetics in design and the
design in cybernetics. Kybernetes, 36(9/10), 1173-1206.

Heylighen F. (2001). Bootstrapping knowledge representations: from entailment meshes via
semantic nets to learning webs. Kybernetes. 30 (5/6), 691-722.

Heylighen F. & Joslyn C. (2001). Cybernetics and second order cybernetics, Encyclopedia



http://www.attainable-utopias.com/tiki/FourthOrderCybernetics
http://www.attainable-utopias.com/tiki/FourthOrderCybernetics
http://pespmc1.vub.ac.be/papers/BootstrappingPask.html
http://pespmc1.vub.ac.be/papers/BootstrappingPask.html
http://pespmc1.vub.ac.be/papers/Cybernetics-EPST.pdf

N bl LSS Wy, AAF s 5 ol o ojles o Jlo

of Physical Science & Technology, 4, 155-170.
http://pespmcl.vub.ac.be/Papers/Cybernetics-EPST.pdf (Retrieved 05-Jun-2014).

Korzybsky, A. (1994).Science and Sanity: An Introduction to Non-Aristotelian Systems and
General Semantics. Fifth Edition. Chicago: 1GC.

Mulej, M., Bozicnik, S., Hrast, A., Jurse, K., Kajzer, S., Knez-Riedl, J., ... & Zenko, Z.
(2012). Dialectical systems thinking and the law of requisite holism. Goodyear,
ISCE.

Pask G. & Cullen S. (1982). Microman: Computers and the Evolution of
Consciousness.New York: Macmillan.

Prigogine, 1. (1980).From Being to Becoming, Freeman: San Francisco, CA.

Rawes, P. (2007). Second-order cybernetics, architectural drawing and monadic thinking.
Kybernetes, 36(9/10), 1486-1496.

Ross, Sheldon (2002). A First Course in Probability, 6th Edition. Prentice Hall.

Sammut, C., & Webb, G. I. (Eds.). (2011). Encyclopedia of machine learning. Springer.

Scott, B. (1997). Inadvertent pathologies of communication in human systems, Kybernetes,
26(6/7), 824 © 836.

Scott, B. (2004). Second-order cybernetics: an historical introduction, Kybernetes, 33(9/10),
1365 ° 1378.

Lightman, A. (2004). Einstein & Newton: genius compared. Scientific American, 291(3),
108-110.

https://moodle.centerville.k12.oh.us/pluginfile.php/32663/mod_resource/content/1/einstein
%20and%20newton%20compared.pdf (Retrieved 4-Jun-2014).

Umpleby, S.A. (1990). The science of cybernetics and cybernetics of science, Cybernetics
& Science, 21, 9-21.

Umpleby, S. (2001). What comes after second order cybernetics?. Cybernetics & Human
Knowing, 8(3), 87-89.

Vallée, R. (1998). An introduction to Epistemo-praxiology. Cybernetics & Human
Knowing, 5(1), 47-55.

Vallée, R. (2003). Cybernetics and systems, from past to future. Kybernetes, 32(5/6), 853-
857.

Von Bertalanffy, L. (1950). An outline of general system theory. British Journal for the
Philosophy of Science.

Von Bertalanffy, L. (1972). The history and status of general systems theory. Academy of
Management Journal, 15(4), 407-426.

Von Foerster, H. (1979).Cybernetics of cybernetics. Urbana Illinois, University of Illinois.
http://143.107.236.240/pesquisas/cultura_digital/arquitetura e cibernetica/textos%?2
Olinkados/foerster_cybernetics%200f%20cybernetics.pdf. (Retrieved 12-Jun-2014)

Von Foerster, H. (1981). Observing systems. Intersystems Publications, Seaside, CA.

Wiener, N. (1948), Cybernetics, MIT Press, Cambridge, MA.

Wikipedia. Dialectic. http://en.wikipedia.org/wiki/ Dialectic. (Retrieved 4-Jun-2014).

Wikipedia. Hermeneutics. http://en.wikipedia.org/wiki/Hermeneutics (Retrieved 4-Jun-
2014).

Wikipedia. Machine learning. http://en.wikipedia.org/wiki/Machine learning. (Retrieved 4-
Jun-2014).

Wikipedia. Semiotics. http://en.wikipedia.org/wiki/Semiotics (Retrieved 4-Jun-2014).



http://pespmc1.vub.ac.be/Papers/Cybernetics-EPST.pdf
https://moodle.centerville.k12.oh.us/pluginfile.php/32663/mod_resource/content/1/einstein%20and%20newton%20compared.pdf
https://moodle.centerville.k12.oh.us/pluginfile.php/32663/mod_resource/content/1/einstein%20and%20newton%20compared.pdf
http://143.107.236.240/pesquisas/cultura_digital/arquitetura_e_cibernetica/textos%20linkados/foerster_cybernetics%20of%20cybernetics.pdf
http://143.107.236.240/pesquisas/cultura_digital/arquitetura_e_cibernetica/textos%20linkados/foerster_cybernetics%20of%20cybernetics.pdf
http://143.107.236.240/pesquisas/cultura_digital/arquitetura_e_cibernetica/textos%20linkados/foerster_cybernetics%20of%20cybernetics.pdf
http://en.wikipedia.org/wiki/Hermeneutics
http://en.wikipedia.org/wiki/Machine_learning
http://en.wikipedia.org/wiki/Semiotics

