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1 - Total energy in the universe is constant
2 - Linear system

3 - Superposition principle
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1 - Nonlinear system
2 - Discrete logistic

3 - Perfect predictions about the behavior of any physical system
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1 - Analysis of unpredictable systems that are extremely sensitive to initial conditions
2 - Edward Lorenz
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1 - Does the flap of a butterfly’s wings in Brazil set off a tornado in Texas?
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- Lee York
- Robert may
- Benoit Mandelbrot (born 1924), Polish-born American scientist and mathematician

- Goldberger
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- Chaos
- Nonlinear systems theory

- Adams
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- No matter how complex they may be - rely upon an underlying order
- Small systems and events can cause very complex behaviors or events.
- Ergodic
- Bounded
Aoled anxl e Lty Sop ol O3 Jlss e 5 S8l (13850 abt Jlaxrl gadlls gl 22 0

A W N~

\WWAA Jle &7 o olesis (PRI2D s (5ebas cuwluw al=o

\t2



silsd glos L5Lm5)§ro.,_~a;i)>g,.aﬂ & s Jgual 3 )8

Yy

(Snlyn) Loy e S a5 g0 ole olad (208 a2
5335 50 Olgy Sl S (5LaslSCaT 5 1S sl Jasl b 4 o gl
31 e (JUST 5 avtin) e

ey gla b Slae Opal 5 Saasl (el s e 3, slis o
Golr Aoy 3 ALL 5 (S8Lolslu el 0L S Ll salie ad
S (SKliole sl sbms 4 sl 5 ol o b Comy 5 ool Lasliy s
slaodidy SUE1 5 ot Bkt Sl el o (S 0003
Lol ple ol o8 B L s ol sl Sy oS clin
5ol it B O s 4 5 0T 5 el g ool ol 3 o
prie G ax ST el ool oyt Caalad o 5148 g DI (it
538 i L 01 s (et 018 LS Wl 0 S e e (2L
ol b (Saaal g s ceils (galal U ol e 035 SUh o5 Ol Ol o
50duS| b bl andlas gl WSl 5 s s, 5l (gl gama (ol
el e 53 05 ol &S ol adi o

Ogol 4, 9 Kz 10 Cuxlad pus

St dlw0re it 5o Sl Gpdd s lShia Gy e o
ol Altas,y K o LS ai LG Sl R oS 1S 8 s 2D
il 5 ot g A3l et i eSOl oSST ) U3 TS L
S o dms Cund s 53 Soalad o (gl

Sy bya by S cotlis oS ol s skl il ctls
5 Sl 5 S b sl e plaa e bess el s g e S 2l
sl glaSs ol o315 JS 53 558 55 s de sl el i 4y
L el o 5 (Conlad o (G55 s b s 3l s S sl



ol il 53 b sl glador Oladsbe bl sl 3 (s 5D
oo s Som 55,5 Glapioms gl o 5 S Conlad pde 5 ok o
soml edal oy S Bilgn o S I B s 5L W s oLl
G il eosl 6558 ol g s ot b gl o S S el S
o 5L sla S5 seb w0 Ll e S sl S 0 8 oy ol sede
W o g Lads o dan 53 SN 5 USG5 o 5 LS SGS
..»Jf e K

ol plgl 5 a3 (S [ " il ditms o 535S O 9 LIS
5 el slas sl Sl o 0l ol 41131 S Lol o /¥ 51 i
S lells ot ) 45 a S (S8 e Wlodkd Olg Conlad pis 5 43 S
L A O [ S [} e
B by s C—‘*L{ﬁﬂjﬂﬂJm@‘bﬁ&J—Sm@
25550 S S e

plee DL pde 5 ol S ople A6 ol o5 Coalal e
D13 53 O e anle oS LT 51 (Olas ¢S a3 o I3 1y Cnlas
ot ale Ola 53 (6508 (sla Sy Sl Sl ge w4 el ples) 55
DLE pds DS Lo 51 dns ediie 558 e 025380 55 (el O e
DSl 5 mde sla B b s plgl S5l b 085 i 03 5 S
ASU Ollae 5o alajplel Cupsme 5 bl S50l onlply o 58
S 4l e S 5 ey Ol Sl pde 5 g 50 (VAP (o) LS
5,8 Al a s KA b QTQJJSLBJ O |y a_)\;.ﬂLg\ﬁ ng'.ucjla
e salivs | Sz b 0ok OB pde Ll 10 5 ses e plis 5l

1 - War is the realm of uncertainty. (Clausewitz, On the Nature of War)

2 - Fog of war
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1 - Leverage
2 - Sphere of Influence
3 - Effect Base Operation
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1 - Orientation

2 - Incrementalism
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- Self Organization
- Garbage can

- Michael Cohen

- James march

- John Olsen
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1 - Catastrophe Theory
2 - Rene Thom
3 - Structured Stability and Morphogenesis
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2 - Peter senge
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- Unexpect
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- Adaptation
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