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نظريه سيستمها چگونه ظهور نمود؟
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پارادايم چيست

Paradigm
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چه موقعي پارادايم جديد ظاهر ميشود؟

When do new paradigms appear?
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حل مسئله -ويژگي پارادايم 
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معرفي يك پاراديم
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توسعه و فراگير شدن پارادايم
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نظريه سيستمها چگونه ظهور نمود؟
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complexity
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و يا دليل و مدلولی 


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1)International organizations

2) Aero space

3)ICT

……….
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1500 1800 1960



23



24

TR
R

R

RT

TR
R



25

Ordered Set

A set of some things and a relation among the things

سيستم) ≡ s) ↔ s = (T, R)
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“A set or arrangement of things so related or 
connected as to form a unity or organic whole”

‘Webster’s new world Dictionary’



27

Element

Component

Input
Output

Behavior

  Boundaryمرز سيستم

Object
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Object

( )

Observer

)  ناظر )

View

Reality
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]1[]2[]3[

]4[

]5[

[1]. things
[2]. Parts
[3]. Body
[4]. dynamic
[5]. organs



31

]6[]7[
]8[

]9[]10[

[6]. knowledge
[7]. beliefs
[8]. Theories
[9]. arrangement
[10]. Method
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]2[
]1[

[1] . Description
[2]. explanation

تجزيه در عصر ماشين در مقابل ترکيب در عصر سيستم
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1)Input-Output system

2)Goal Seeking system

General systems:
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output Approach -Inputدسته اول سيستمهای ورودی، خروجی 

 }| IiVS i 

S(X)X →                  → Y
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 Goal seeking Approachدسته دوم سيستمهای هدف جو

ولی جزو  Goalبه لحاظ قيد . سيستمهای هدف جو خاص تر هستند
. هستند Input-outputخانواده های 

d d′

X Y

V

Opt (y)
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dd

Opt (v)

Goal seekingPerformance 

function

d

opt(v,d′)P(y,d)O(x,d)

X Y

value

Out come 

function

خروجیدو جور خروجی داريم
y 

dتصميم 

خروجیدو تا تصميم داريم
v 

′dتصميم
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General system problem solving approach
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A
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h

f

g

:Isomorphs

f: A → B

g: B → A
h: A ↔ B

Duality
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T

S1 = (T1 , R1 ) R1  T1   T1
S2 = (T2 , R2) R2  T2   T2
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ModelingSubjective
objective

Subjective

Subjective Systemobjective System

Modeling



52



53

Purpose
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subjective
objective
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Neighbor

solution

Neighbor

problem
Proble
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solution
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Subject
Purpose

Object

Reality

complexity
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Object

( )

Observer

View

Reality
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Organize
Simplicity

O.C

Organize 
Complexity

O.S
DO.C

Disorganize
Complexity
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weaver
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Weaver

statistics
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variable
variable)(

Math averages

Parameter
variable

Parameter
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variable
ParameterVariable
Parameter
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objectobject
AttributeobjectAttribute set

parameterAttribute set of object
Attribute setParameter

Parameter
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Variable

Variable

Parameter
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Meta assumption

(Reductionism)
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o.c
)(Meta assumptiono.s

organization

o.sDo.c

o.sDeterministic
Do.c

variable

o.c
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o.s(organize simplicity)
(Disorganize complexity ) Do.c

o.sDo.c

o.sDo.c
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o.sDo.c

o.sDo.c

o.cDo.c

(o.c)
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combinatorial (o.c)

function , Relationship…

,
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o.sDo.c
o.c

crisp

Dynamic Programming
(D.P)o.c

o.c
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system approachintermediate
o.sDo.c
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Input
Output

Behavior

Object
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Object
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element
Attribute

Attribute

Attributeelement
element

…
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Observer
…Observer

Observer

Object
(Attributes)

Y

XY

Variable
AttributesVariable

KAttributesVariableK
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VariableAttributes
Attributes
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.
abstraction
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Virtual

real

abstraction interpretation
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R
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Role

Subsystemsuper ,
subsubsystemsuper system
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Element

…

componentElement
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Constraint
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Relationfunction

Constraint
limitx

Constraint
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missing

I
IIHierarchy

III
IV

IIIIII
IV
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مرحله مرحله
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Meta

Sub

Meta

Sub

Math 
method

System 
approach
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1- Forrester

2- Industrial Dynamics
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Syste
m

Experiment with 

the actual system

Experiment with a 
model of the 

system

Physical model Mathematical 

model 

Analytical solution Simulation 
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E = f(x,y) 
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DM
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• ،

in between

•
(or is not)
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(1;

(2;

(3;

(4;
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