Bohmian approach versus dynamical collapse
model
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Wheeler: It from bit. Otherwise put, every it — every particle,
every field of force, even the space-time continuum itself —
derives its function, its meaning, its very existence entirely —
even if in some contexts indirectly — from the apparatuselicited answers to yes-or-no questions, binary choices, bits. It
from bit symbolizes the idea that every item of the physical
world has at bottom — a very deep bottom, in most instances —
an immaterial source and explanation; that which we call reality
arises in the last analysis from the posing of yes-no questions
and the registering of equipment-evoked responses; in short,
that all things physical are information-theoretic in origin and
that this is a participatory universe.
Wheeler, John A. (1990). "Information, physics, quantum: The search for links". In
Zurek, Wojciech Hubert. Complexity, Entropy, and the Physics of Information.
Redwood City, California: Addison-Wesley.
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Wheeler's it from bit claims that the information is fundamental,
more fundamental than anything else. But it is not simply a digital
theory of everything. The central point is indeed the bit, the
information about the universe, which is accessible to the observer.
But equally important is the fact that the observer has a
participatory role.
[….] Besides the participatory role of the observer, which is difficult
to deny, one should admit that the bits are subjective, pertaining to
the observer. The fact that we can only collect bits of information
doesn't really mean that there is nothing else but information.
Just because we don’t have access to reality, but only to the bits, it
doesn’t mean that there is no reality…..
Isn’t simpler and more logical the idea that it is something that
prevents bits from contradicting one another, a “reality check”.
Stoica, Ovidiu C. (2015). “The Tao of It and Bit". In Aguirre, A., Foster, B., and Merali, Z. It From
Bit Or Bit From It? Switzerland, Cham: Springer.

3

Metaphysical Subjectivism: the view that reality is what we perceive
to be real, and that there is no underlying true reality that exists
independently of perception. One can also hold that it is
consciousness rather than perception is reality (subjective idealism).
This is in contrast to metaphysical objectivism and philosophical
realism, which assert that there is an underlying 'objective' reality
which is perceived in different ways.

ﺁﻳﺎ ﺩﻳﺪﮔﺎﻩ ﻭﻳﻠﺮ ﻣﻨﻄﺒﻖ ﺑﺎ ﺍﻳﺪﻩﺁﻟﻴﺴﻢ ﺫﻫﻨﯽ ﺍﺳﺖ؟
ﺁﻳﺎ ﺷﻌﺎﺭ ﺍﻁﻼﻋﺎﺗﯽ ﻭﻳﻠﺮ ﻣﻨﺎﻓﯽ ﻭﺟﻮﺩ ﻭﺍﻗﻌﻴﺖ ﻋﻴﻨﯽ ﻫﻮﻳﺎﺕ ﮐﻮﺍﻧﺘﻮﻣﯽ ﺍﺳﺖ؟
ﺁﻳﺎ ﺍﻭ ﺻﺮﻓﺎ ً ﻣﺎﺩﻩﺍﻧﮕﺎﺭی ﺭﺍ ﻧﻔﯽ ﻣﯽﮐﻨﺪ ﻳﺎ ﺑﺎ ﻫﺮ ﻧﻮﻉ ﻭﺍﻗﻌﻴﺖ ﺯﻳﺮﻳﻦ ﻣﺨﺎﻟﻒ
ﺍﺳﺖ؟
Options: It from bit; bit from it; it from bit from it
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ﻣﻔﻬﻮﻡ ﺍﻃﻼﻋﺎﺕ
 ﺗﺸﺮﻳﺢ ﻣﻔﻬﻮﻡ ﺍﻃﻼﻋﺎﺕ
)ﻧﻈﺮﻳﻪﻫﺎﻱ ﺭﺍﻳﺞ ﺍﻃﻼﻋﺎﺗﻲ ،ﺩﻳﺪﮔﺎﻩ (Gitt
 ﺟﺎﻳﮕﺎﻩ ﺑﻨﻴﺎﺩﻱ ﻣﻔﻬﻮﻡ ﺍﻃﻼﻋﺎﺕ
)ﻣﺎﺩﻩ ،ﺍﻃﻼﻋﺎﺕ ﻭ ﺣﻴﺎﺕ(
 ﻣﻔﻬﻮﻡ ﺍﻃﻼﻋﺎﺕ ﺩﺭ ﺯﻳﺴﺖﺷﻨﺎﺳﻲ ﻭ ﻓﻴﺰﻳﻚ
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The fact that the wave function is in configuration space clearly prevents us
from regarding the quantum field as one that carries energy and momentum
that was simply transferred to the particles with which it interacted (thus
effectively pushing or pulling mechanically on the latter). This a further
factor in addition to the form dependence of the activity of the field which
leads us to consider the interpretation of this field as active information. The
multidimensional nature of this field need not then be so mysterious, since
information can be organized into as many sets of dimensions as may be
needed.
Bohm, D. & Hiley, B. J., (1993), The Undivided Universe: An Ontological interpretation of the
Quantum Theory (London, Routledge).

 ﺍﻁﻼﻋﺎﺕ ﻓﻌﺎﻝ )ﮐﻨﺸﻮﺭ( ﺩﺭ ﻧﻈﺮﻳﻪ ﺑﻮﻫﻢ ﭼﻴﺴﺖ؟
 ﺁﻳﺎ ﻧﻈﺮﻳﻪ ﺑﻮﻫﻢ ﺑﺎ ﺗﻌﺒﻴﺮ “ﺁﻥ ﺍﺯ ﺑﻴﺖ” ﺳﺎﺯﮔﺎﺭ ﺍﺳﺖ ﻳﺎ “ﺑﻴﺖ ﺍﺯ
ﺁﻥ”؟
 ﭼﻪ ﻧﻮﻉ، ﺁﻳﺎ ﺗﺎﺑﻊ ﻣﻮﺝ ﻭﺍﻗﻌﺎ ً ﻧﻤﺎﻳﺎﻧﮕﺮ ﺍﻁﻼﻋﺎﺕ ﺍﺳﺖ؟ ﺍﮔﺮ ﻫﺴﺖ
ﺍﻁﻼﻋﺎﺗﯽ؟
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Current View
1. The particle is the “it” and all information is about the particle.⊗
2. The initial conditions of x and p determine the trajectories,
distributed according to the Born probability.
3. The randomness of the initial conditions in no way takes away
the reality of the particles and the trajectories.
4. The itness of the particles stands firm, the bit follows from it, the
wave function is secondary. ⊗
Bassi, A., Saikat Gh. and Tejinder S. (2015). “The Tao of It and Bit". In Aguirre, A., Foster, B., and
Merali, Z. It From Bit Or Bit From It? Switzerland, Cham: Springer.
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Active Information
1→1. If we assume that the electron [particle] only has particle
properties, it seems impossible to explain why it obeys the
mathematics of wave motion in the peculiar way shown by the twoslit experiment.
2→4. The information at the quantum level [bit] is potentially active
everywhere, but actually active only where the information enters
into the activity of the particle [it]- just as the radio wave is active
where the receiver is.
Pylkkänen, P. (2007), Mind, Matter and The Implicate Order (Berlin, Springer).

 ﺫﺭﻩ.ﺫﺭﻩ ﻭ ﻣﻮﺝ ﻫﻮﻳﺘﯽ ﮐﻠﯽ ﻫﺴﺘﻨﺪ ﻭ ﺍﻁﻼﻋﺎﺕ ﺍﺯ ﻣﻮﺝ ﺑﻪ ﺫﺭﻩ ﻣﻨﺘﻘﻞ ﻣﯽﺷﻮﺩ
 ﺍﻁﻼﻋﺎﺕ ﻫﻢ ﺑﺪﻭﻥ ﺣﻀﻮﺭ ﺫﺭﻩ،ﺑﺪﻭﻥ ﺍﻁﻼﻋﺎﺕ ﺩﺭ ﻧﻈﺮﻳﻪ ﺑﻮﻫﻢ ﻓﺎﻗﺪ ﻣﻔﻬﻮﻡ ﺍﺳﺖ
 ﻟﺬﺍ ﺍﺛﺮی ﻧﺪﺍﺭﺩ ⇚ ﻣﻮﺝ ﺗﻬﯽ،ﻓﻌﺎﻝ ﻧﻴﺴﺖ
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In-formation and Information
The energy of the sound that we hear comes from the relatively
unformed energy in the power plug, but its form comes from the
activity of the form of the radio wave; a similar process occurs with a
computer which is guiding machinery. The “in-formation” is in the
program, but its activity gives shape and form to the movement of
the machinery. Likewise, in a living cell, current theories say that the
form of the DNA molecule acts to give shape and form to the
synthesis of proteins (by being transferred to molecules of RNA).
Bohm, D. (1990). A New Theory of the Relationship of Mind and Matter, Philos. Psych., 3(2), 271286.

 ﭼﻪ ﺩﺭ ﻳﮏ ﺭﺍﻳﺎﻧﻪ ﭼﻪ ﻣﻮﻟﮑﻮﻝ ﺩیﺍﻥﺍی،ﺁﻥﭼﻪ ﺩﺭ ﻫﺮ ﻧﺸﺎﻥ )ﺳﻴﮕﻨﺎﻝ( ﻭ ﺑﺮﻧﺎﻣﻪﺍی ﻧﮕﺎﺷﺘﻪ ﻣﯽﺷﻮﺩ
 ﺻﻮﺭﺕ ﺑﺎﻟﻘﻮﺓ ﺍﻁﻼﻋﺎﺕ ﻳﺎ ﻧﮕﺎﺷﺘﻤﺎﻥ ﺍﺳﺖ ﻭ ﺯﻣﺎﻧﯽ،ﭼﻪ ﻧﺸﺎﻥﻫﺎی ﺻﻮﺗﯽ ﻭ ﭼﻪ ﺍﻣﻮﺍﺝ ﮐﻮﺍﻧﺘﻮﻣﯽ
 ﺩﺭ ﺳﻴﺴﺘﻢﻫﺎی ﮐﻮﺍﻧﺘﻮﻣﯽ.ﻣﻌﻨﯽ ﺍﻁﻼﻋﺎﺕ ﻣﯽﮔﻴﺮﺩ ﮐﻪ ﺩﺭ ﺗﻌﺎﻣﻞ ﻭ ﮐﻨﺶ ﺑﺎ ﻳﮏ ﮔﻴﺮﻧﺪﻩ ﻭﺍﻗﻊ ﺷﻮﺩ
ﺗﺎﺑﻊ ﻣﻮﺝ ﺣﺎﻭی ﻧﮕﺎﺷﺘﻤﺎﻥ ﺍﺳﺖ )ﻓﺮﻡ ﻭ ﺻﻮﺭﺕ ﺗﻌﻴﻴﻦﮐﻨﻨﺪﻩ ﺩﺍﺭﺩ( ﻭ ﺩﺭ ﻣﻴﺎﻥﮐﻨﺶ ﺑﺎ ﺫﺭﻩ ﺟﻨﺒﺔ
.ﺍﻁﻼﻋﺎﺗﯽ ﻣﯽﻳﺎﺑﺪ
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?It from bit or bit from it
 .1ﺳﻴﺴﺘﻢ ﮐﻮﺍﻧﺘﻮﻣﯽ ﺩﺭ ﻧﻈﺮﻳﺔ ﺑﻮﻫﻢ ﻳﻌﻨﯽ ﺫﺭﻩ ﻭ ﻣﻮﺝ ،ﻣﺎﺩﻩ ﻭ ﺍﻁﻼﻋﺎﺕ ﺩﻭ ﺭﮐﻦ ﻫﻢﺷﺎﻥ ﻫﺴﺘﻨﺪ.
ﻣﻮﺝ ﺗﻬﯽ ﺑﺪﻭﻥ ﺫﺭﻩ ﺑﯽﺍﻋﺘﺒﺎﺭ ﻭ ﺫﺭﻩ ﺑﺪﻭﻥ ﻣﻮﺝ ﻫﻢ ﻓﺎﻗﺪ ﻣﻌﻨﯽ ﺍﺳﺖ ﻭ ﻧﺎﻣﻮﺟﻮﺩ.
 .2ﻭﺍﻗﻌﻴﺖ ﻳﮑﭙﺎﺭﭼﻪﺍی ﺑﻪ ﻧﺎﻡ ﺫﺭﻩ ﻭ ﻣﻮﺝ ﻭﺟﻮﺩ ﺩﺍﺭﺩ ﮐﻪ ﺑﻪ ﻫﻴﭻﻳﮏ ﺍﺯ ﺁﻥ ﺩﻭ ﺑﻪ ﺗﻨﻬﺎﻳﯽ ﮐﺎﻫﺶ
ﻧﻤﯽﻳﺎﺑﺪ.
 .3ﻫﺮ ﺟﺎ ﺍﻁﻼﻋﺎﺕ ﻫﺴﺖ ،ﻧﻮﻋﯽ ﻫﻮﺷﻤﻨﺪی ﻭ ﺁﮔﺎﻫﯽ ﻫﻢ ﻫﺴﺖ ،ﺯﻳﺮﺍ ﻫﻤﻮﺍﺭﻩ ﺩﺭ ﺗﻌﺎﻣﻞ ﻓﻌﺎﻻﻧﻪ
ﻭ ﮐﻨﺸﻮﺭ ﺍﺳﺖ ﮐﻪ ﺍﻁﻼﻋﺎﺕ ﻣﻌﻨﺎ ﻣﯽﻳﺎﺑﺪ.
 .4ﺳﻴﺴﺘﻢﻫﺎی ﻣﮑﺎﻧﻴﮑﯽ ﻓﺎﻗﺪ ﺭﮐﻦ ﺍﻁﻼﻋﺎﺗﯽ ﻓﻌﺎﻝ ﻫﺴﺘﻨﺪ ،ﮔﺮﭼﻪ ﻗﺎﺑﻠﻴﺖ ﻣﻴﺎﻥﮐﻨﺶ ﺩﺍﺭﻧﺪ .ﺑﻨﺎﺑﺮﺍﻳﻦ،
ﺍﻁﻼﻋﺎﺕ ﺩﺭ ﺍﻳﻦ ﺳﻴﺴﺘﻢﻫﺎ ﺻﺮﻓﺎ ً ﺟﻨﺒﺔ ﺑﺎﻟﻘﻮﻩ ﻳﺎ ﻧﮕﺎﺷﺘﻤﺎﻥ ﺩﺍﺭﺩ.
 .5ﺑﻴﻦ ﺳﻴﺴﺘﻢ ﮐﻮﺍﻧﺘﻮﻣﯽ ﺑﻪ ﺗﻌﺒﻴﺮ ﺑﻮﻫﻤﯽ ﻭ ﺳﻴﺴﺘﻢﻫﺎی ﺣﻴﺎﺗﯽ ﺑﺪﻳﻦ ﻟﺤﺎﻅ ﻗﺮﺍﺑﺖ ﻫﺴﺖ ،ﺯﻳﺮﺍ ﺩﺭ
ﻫﺮ ﺩﻭ ﻭﺍﻗﻌﻴﺖ ﻣﺎﺩی ﺍﺯ ﻫﻮﻳﺖ ﺍﻁﻼﻋﺎﺗﯽ ﺳﻴﺴﺘﻢ ﺟﺪﺍﺷﺪﻧﯽ ﻧﻴﺴﺖ .ﺍﻳﻦ ﻭﺍﻗﻌﻴﺖ ﻣﺒﻨﺎی ﺩﺭک
ﺁﮔﺎﻫﯽ ﻧﻴﺰ ﻫﺴﺖ.
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Dynamical Collapse of the Wave Function
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.1

ﺗﺤﻮﻝ ﺗﺎﺑﻊ ﻣﻮﺝ ﺩﺭ ﻣﺪﻝ ﺩﻳﻨﺎﻣﻴﮑﯽ ﻓﺮﻭﭘﺎﺷﯽ ﺗﺎﺑﻊ ﻣﻮﺝ )ﻣﻨﺴﻮﺏ ﺑﻪ  (GRWﻏﻴﺮﺧﻄﯽ ﻭ ﻭﺍﺗﺎﺷﺘﻪ )ﺍﺳﺘﻮﮐﺎﺳﺘﻴﮏ(
ﺍﺳﺖ .ﺍﻳﻦ ﻧﻮﻉ ﺍﺯ ﺗﺤﻮﻝ ﺍﺯ ﺍﻓﺰﻭﺩﻥ ﻳﮏ ﺟﻤﻠﻪ ﻏﻴﺮﺧﻄﯽ ﻧﺎﺷﯽ ﺍﺯ ﻣﻴﺎﻥﮐﻨﺶ ﺑﺎ ﺩﺳﺘﮕﺎﻩ ﺍﻧﺪﺍﺯﻩﮔﻴﺮی )ﺷﯽء ﮐﻼﺳﻴﮏ(
ﺑﻪ ﻣﻌﺎﺩﻟﻪ ﺷﺮﻭﺩﻳﻨﮕﺮ ﭘﺪﻳﺪ ﻣﯽﺁﻳﺪ.

.2

ﻭﺟﻮﺩ ﺟﻤﻠﻪ ﻏﻴﺮﺧﻄﯽ ﺩﺭ ﻣﻌﺎﺩﻟﻪ ﺷﺮﻭﺩﻳﻨﮕﺮ ﺳﺒﺐ ﻣﯽﺷﻮﺩ ﮐﻪ ﻁﯽ ﺍﻧﺪﺍﺯﻩﮔﻴﺮی ﺑﺮﻫﻢﻧﻬﯽ ﺧﻄﯽ ﺗﻮﺍﺑﻊ ﻣﻮﺝ ﺷﮑﺴﺘﻪ
ﺷﻮﺩ ﻭ ﺑﻪﻁﻮﺭ ﺗﺼﺎﺩﻓﯽ ﻳﮏ ﺟﻤﻠﻪ ﺑﺎ ﭼﮕﺎﻟﯽ ﺭﺧﺪﺍﺩ ﺗﻴﺰ ﺑﺎﻗﯽ ﺑﻤﺎﻧﺪ.

.3

ﺗﺎﺑﻊ ﻣﻮﺝ ﺩﺭ ﺍﻳﻦ ﺭﻭﻳﮑﺮﺩ ﺗﻮﺻﻴﻔﯽ ﻭﺍﻗﻌﯽ ﺍﺯ ﻳﮏ ﺳﻴﺴﺘﻢ ﮐﻮﺍﻧﺘﻮﻣﯽ ﺍﺭﺍﺋﻪ ﻣﯽﺩﻫﺪ ﮐﻪ ﻓﺮﺽ ﻣﯽﺷﻮﺩ ﻭﺟﻮﺩ ﻭﺍﻗﻌﯽ
ﺩﺍﺭﺩ .ﻓﺮﺁﻳﻨﺪ ﺗﻘﻠﻴﻞ ﺗﺎﺑﻊ ﻣﻮﺝ ﻧﻴﺰ ﻓﻴﺰﻳﮑﯽ ﻭ ﻭﺍﻗﻌﯽ ﺍﺳﺖ.

.4

ﺍﻁﻼﻋﺎﺕ ﺩﺭ ﺍﻳﻦ ﻣﺪﻝ ﺍﺯ ﻁﺮﻳﻖ ﻣﻴﺎﻥﮐﻨﺶ ﺳﻴﺴﺘﻢ ﮐﻮﺍﻧﺘﻮﻣﯽ ﺑﺎ ﺩﺳﺘﮕﺎﻩ ﺍﻧﺪﺍﺯﻩﮔﻴﺮی )ﺷﯽء ﮐﻼﺳﻴﮏ( ﺣﺎﺻﻞ ﻣﯽﺷﻮﺩ
ﮐﻪ ﺩﻭﻣﯽ ﺗﺎﺑﻊ ﻗﻮﺍﻧﻴﻦ ﮐﻼﺳﻴﮏ ﺍﺳﺖ.

.5

ﮐﻼﺳﻴﮏ ﺍﻧﺪﺍﺯﻩﮔﻴﺮی ﺭﻓﺘﺎﺭ ﻭﺍﺗﺎﺷﺘﻪ ﺩﺍﺭﺩ .ﺑﻪ ﻫﻤﻴﻦ ﺳﺒﺐ ﺩﺭ ﺍﻳﻦ ﻣﺪﻝ
ﺳﻴﺴﺘﻢ ﮐﻮﺍﻧﺘﻮﻣﯽ ﺭﻓﺘﺎﺭ ﻣﻮﺟﺒﻴﺘﯽ ﻭ ﺳﻴﺴﺘﻢ
ِ
ﺑﻪﺯﻋﻢ ﺣﺎﻣﻴﺎﻥ ﺁﻥ ،ﻧﻮﻋﯽ ﺗﺼﺎﺩﻑ ﻣﻮﺟﺒﻴﺘﯽ ) (deterministic randomnessﺩﺍﺭﻳﻢ ﮐﻪ ﺣﺎﺻﻞ ﻣﻴﺎﻥﮐﻨﺶ ﺳﻴﺴﺘﻢ-
ﺩﺳﺘﮕﺎﻩ ﺍﺳﺖ.

.6

ﻭﺍﻗﻌﻴﺖ )ﺁﻥ( ﻧﻘﺶ ﺍﻭﻟﻴﻪ ﺭﺍ ﺩﺍﺭﺍﺳﺖ ﻭ ﺑﻴﺖ )ﺍﻁﻼﻋﺎﺕ( ﺩﺭﺑﺎﺭﺓ ﺁﻥ ﺍﺳﺖ.

Comments
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.1

ﺩﺭ ﻣﺪﻝ ﺩﻳﻨﺎﻣﻴﮑﯽ ﻓﺮﻭﭘﺎﺷﯽ ﺗﺎﺑﻊ ﻣﻮﺝ ،ﻣﺴﺎﺋﻠﯽ ﻧﻈﻴﺮ ﺩﻭﮔﺎﻧﮕﯽ ﺫﺭﻩ-ﻣﻮﺝ ﻭ ﺁﺯﻣﺎﻳﺶ ﺩﻭﺷﮑﺎﻑ ﺣﻞﻧﺸﺪﻩ
ﻣﯽﻣﺎﻧﻨﺪ .ﺍﺯ ﻫﻤﻴﻦ ﺭﻭ ﻭﺍﺿﺢ ﻧﻴﺴﺖ ﻭﺍﻗﻌﻴﺖ ﺳﻴﺴﺘﻢ ﮐﻮﺍﻧﺘﻮﻣﯽ ﮐﻪ ﺁﻥ ﺧﻄﺎﺏ ﻣﯽﺷﻮﺩ ،ﺩﺭﻭﺍﻗﻊ ﭼﻴﺴﺖ.

.2

ﺩﺭ ﺗﺤﻠﻴﻞﻫﺎی ﺍﻁﻼﻋﺎﺗﯽ ﻣﻌﺘﺒﺮ ،ﺗﻌﺮﻳﻒ ﺍﻁﻼﻋﺎﺕ ﻣﺒﺘﻨﯽ ﺑﺮ ﭼﻨﺪ ﺭﮐﻦ ﺍﺳﺎﺳﯽ ﺍﺳﺖ ﮐﻪ ﻗﺼﺪ ﻭ ﺁﮔﺎﻫﯽ ﺍﺯ
ﻣﻬﻤﺘﺮﻳﻦ ﺁﻥﻫﺎﺳﺖ .ﺩﺭ ﺍﺭﺳﺎﻝ ﺍﻁﻼﻋﺎﺕ ﺑﺎﻳﺪ ﻣﻘﺼﻮﺩی ﻧﻬﻔﺘﻪ ﻭ ﻧﺰﺩ ﮔﻴﺮﻧﺪﻩ ﻣﻌﻨﺎﻳﯽ ﺩﺍﺷﺘﻪ ﺑﺎﺷﺪ .ﺻﺮﻑ
ﺗﻌﺎﻣﻞ ﺑﻴﻦ ﺩﻭ ﺳﻴﺴﺘﻢ ﻓﻴﺰﻳﮑﯽ ﻓﺎﻗﺪ ﺷﻌﻮﺭ ﺑﺮﺍی ﺗﻌﺮﻳﻒ ﻭﻳﮋﮔﯽ ﺍﻁﻼﻋﺎﺗﯽ ﮐﺎﻓﯽ ﻧﻴﺴﺖ .ﭘﺲ ﺍﺳﺎﺳﺎ ً
ﺍﻁﻼﻋﺎﺗﯽ ﺑﻴﻦ ﺳﻴﺴﺘﻢ ﮐﻮﺍﻧﺘﻮﻣﯽ ﻭ ﺩﺳﺘﮕﺎﻩ ﺍﻧﺪﺍﺯﻩﮔﻴﺮی ﺩﺭ ﺍﻳﻦ ﻣﺪﻝ ﻣﺒﺎﺩﻟﻪ ﻧﻤﯽﮔﺮﺩﺩ.

.3

ﻣﺸﮑﻞ ﺑﺴﻴﺎﺭی ﺍﺯ ﺭﻭﻳﮑﺮﺩﻫﺎی ﻓﻴﺰﻳﮑﯽ ﺑﻪ ﻣﻘﻮﻟﺔ ﺍﻁﻼﻋﺎﺕ ﻫﻤﻴﻦ ﺍﺳﺖ ﮐﻪ ﻧﻘﺶ ﻫﻮﺷﻤﻨﺪی ﻭ ﺁﮔﺎﻫﯽ ﺭﺍ
ﺩﺭ ﺁﻥ ﻧﺎﺩﻳﺪﻩ ﻣﯽﮔﻴﺮﻧﺪ ﻭ ﻭﺟﻮﺩ ﻣﻴﺎﻥﮐﻨﺶ ﺭﺍ ﮐﺎﻓﯽ ﻣﯽﭘﻨﺪﺍﺭﻧﺪ .ﺗﻌﺒﻴﺮ ﺍﻁﻼﻋﺎﺕ ﻧﺴﺒﯽ  Carlo Rovelliﻧﻴﺰ
ﺍﺯ ﻫﻤﻴﻦ ﮐﺎﺳﺘﯽ ﻣﺘﺎﺛﺮ ﺍﺳﺖ.

.4

ﺩﺭ ﺍﻳﻦ ﻣﺪﻝ ﻧﻪ ﺟﺎﻳﮕﺎﻩ ﻭﺍﻗﻌﻴﺖ ﻣﺸﺨﺺ ﺍﺳﺖ ،ﻧﻪ ﺍﻁﻼﻋﺎﺕ .ﻣﺸﺨﺺ ﺍﺳﺖ ﮐﻪ ﺑﺪﻭﻥ ﻟﺤﺎﻅ ﺭﻭﻳﮑﺮﺩی
ﺍﻁﻼﻋﺎﺗﯽ ﻧﻤﯽﺗﻮﺍﻥ ﻣﺴﺌﻠﻪ ﺍﻧﺪﺍﺯﻩﮔﻴﺮی ﺭﺍ ﺣﻞ ﮐﺮﺩ ،ﻫﻤﺎﻥ ﻧﮑﺘﻪﺍی ﮐﻪ ﺑﻮﻫﻢ ﺑﺎ ﺩﻳﺪ ﺧﻼﻗﺎﻧﺔ ﺧﻮﺩ ﺑﺪﺍﻥ ﭘﯽ
ﺑﺮﺩ.

.5

ﻣﻔﻬﻮﻡ ﺗﺼﺎﺩﻑ ﻣﻮﺟﺒﻴﺘﯽ ﺑﻪﮐﻠﯽ ﺑﯽﺭﺑﻂ ﻭ ﻓﺎﻗﺪ ﻣﻌﻨﯽ ﺍﺳﺖ ،ﺯﻳﺮﺍ ﻋﺎﻣﻞ ﺗﺼﺎﺩﻑ ﺩﺭ ﺍﻳﻦ ﻣﺪﻝ ﺑﻪ ﺫﺍﺕ
ﺟﻤﻠﻪ ﻏﻴﺮﺧﻄﯽ ﮐﻪ ﺑﻪ ﻣﻌﺎﺩﻟﻪ ﺷﺮﻭﺩﻳﻨﮕﺮ ﺍﻓﺰﻭﺩﻩ ﻣﯽﺷﻮﺩ ﻭﺍﺑﺴﺘﻪ ﺍﺳﺖ ،ﻧﻪ ﺟﻬﻞ ﻧﺎﻅﺮ.
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