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t c
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 d
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 s
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at
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r C
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ad
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 d
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 d
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f c
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e 

ex
pl

an
at

io
n 

of
 n

on
lin

ea
r p

he
no

m
en

a.
 M

em
be

rs
 o

f t
hi

s f
am

ily
 o

f i
nt

er
es

t t
o 

m
em

- 
be

rs
 o

ft
he

 In
fo

rm
at

io
n 

Sy
st

em
s D

iv
is

io
n 

ha
ve

 in
cl

ud
ed

 a
ut

op
oi

et
ic

 sy
st

em
s,

 se
c-

 
on

d-
or

de
r c

yb
er

ne
tic

s,
 th

e s
ec

on
d 

cy
be

rn
et

ic
s,

 m
or

ph
og

en
et

ic
 sy

st
em

s,
 c
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at
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at
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 c
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 c
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 c
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at
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 c
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e 
o 

in
fo

rm
at

io
na

l a
nd

 e
ne

rg
y 

ex
ch

an
ge

 fr
om

 th
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f c
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 c
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 d
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t m
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s d
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 c
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m
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l c
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 o
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 e
le

m
en

ts
 o

ut
si

de
 

th
e 

sy
st

em
. A

s s
uc

h,
 it

 o
ff

er
s a

ra
di

ca
l c

on
st

ru
ct

iv
is

t c
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s b
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t b
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f d
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 d

is
tin

ct
 f

ro
m

 th
e 

de
ve

lo
pm

en
t o

f s
ec

on
d-

or
de

r 
cy

be
rn

et
ic

s,
 b
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is
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eg
ul

at
in

g 
a 

sy
st

em
 b

y 
us

in
g 

ne
ga

tiv
e 

fe
ed

ba
ck

 t
o 

re
du

ce
 d
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 d
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 o
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 d
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 c
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l c
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 f
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to
 a 

sy
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l f

ra
m

ew
or

k 
fo

r i
de

nt
ify

in
g,

 fr
om

 a
 s

ys
te

m
s 

pe
rs

pe
ct

iv
e,

 th
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l c
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at
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r c
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 c

ha
os

 th
eo

ry
 (G

le
ic

k,
 1

98
7)

 an
d 

se
lf-

or
ga

ni
zi

ng
 s

ys
- 

te
m

s 
th
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re
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 o
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t d
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 d
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 c
on

di
tio

ns
 th

at
 le

ad
 d

ec
ep

tiv
el

y 
si

m
pl

e 
sy

st
em

s 
to

 e
xh

ib
it 

se
em

in
gl

y 
ra

nd
om

 o
r c
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 c
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 b
e 

us
ed

, f
or

 in
st

an
ce

, t
o 

m
od

el
 th

e 
lo

ng
itu

di
na

l 
da

ta
 c

ol
le

ct
ed

 b
y 

R
ic

e 
(1

99
3)

 a
bo

ut
 t

he
 d

yn
am

ic
al

ly
 c
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 m
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 t
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 m
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at
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 p
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, p
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 c
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 c
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 o
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 f
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 c
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 c
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 p
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 c
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 c
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 m
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re
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