University of Texas at El Paso

DigitalCommons@UTEP
Departmental Technical Reports (CS)

Computer Science

7-2019

Why 7 Plus Minus 2? A Possible Geometric
Explanation
Laxman Bokati
University of Texas at El Paso, lbokati@miners.utep.edu

Vladik Kreinovich
University of Texas at El Paso, vladik@utep.edu

Jordan Katz
Coronado High School, katzjordan7@gmail.com

Follow this and additional works at: https://digitalcommons.utep.edu/cs_techrep
Part of the Applied Mathematics Commons
Comments:
Technical Report: UTEP-CS-19-76
Recommended Citation
Bokati, Laxman; Kreinovich, Vladik; and Katz, Jordan, "Why 7 Plus Minus 2? A Possible Geometric Explanation" (2019).
Departmental Technical Reports (CS). 1372.
https://digitalcommons.utep.edu/cs_techrep/1372

This Article is brought to you for free and open access by the Computer Science at DigitalCommons@UTEP. It has been accepted for inclusion in
Departmental Technical Reports (CS) by an authorized administrator of DigitalCommons@UTEP. For more information, please contact
lweber@utep.edu.

Why 7 ± 2? A Possible Geometric Explanation
Laxman Bokati1 , Vladik Kreinovich1 , and Jordan Katz2
1
Computational Science Program
University of Texas at El Paso
500 W. University
El Paso, TX 79968, USA
lbokati@miners.utep.edu, vladik@utep.edu
2
Coronado High School
100 Champions Pl.
El Paso, TX 79912, USA
katzjordan7@gmail.com
Abstract
It is known that, in general, a person keeps in mind between 5 and
9 objects – this is known as the 7 ± 2 law. In this paper, we provide a
possible simple geometric explanation for this psychological feature.

1

Formulation of the Problem

Phenomenon. There is a known phenomenon in psychology called a 7 ± 2 law
(see, e.g., [1, 2]), according to which each person can directly keep in mind only
a certain number of classes; depending on the person, this number ranges from
7 − 2 = 5 to 7 + 2 = 9 elements.
Why? A natural question is: why between 5 and 9? There have been some
attempts to explain this phenomenon (see, e.g., [3]), but they are rather complex
and not very intuitive.
In this paper, we provide a possible geometric explanation for this phenomenon.
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A Possible Geometric Explanation

Main idea. The above phenomenon is about our biological nature, so it has
to be explained based on how it helped our ancestors survive. In order to
survive in situations when there are dangerous and skilled predators around, it
is important, for each person, to be aware of what is happening in the nearest
vicinity.
1

Let us show that this natural idea indeed seems to explain the 7 ± 2 phenomenon.
Grid model. For simplicity, let us consider a simplified “grid” model of the
environment, when the whole area is divided into square-shaped cells. In this
model, instead of listing the exact spatial location of each object, we only describe in which cell this object is.
From this viewpoint, the space looks like this, with a person in the central
cell marked by an X:

@

Awareness of nearest neighbors. For each person, it is vitally important to
be aware of what is happening in the neighboring cells – so as not to miss a tiger
or another dangerous predator nearby. From this viewpoint, it is important for
a person standing in the middle of the above configuration to be aware of what is
happening not only in the cell containing the person, but also in all the directly
neighboring cells:
@
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This requires keeping track of exactly five cells.
A better strategy. An even better strategy is to take into account not only
directly neighboring cells, but also cells which are attached to the cell-wherewe-are even by a single point – i.e., to take into account even the diagonally
connected cells.
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This requires keeping track of exactly nine cells.
Conclusion. To survive in a harsh environment, our ancestors had to keep
track of the contents of between five and nine spatial cells. And this is exactly
what we observe in the 7 ± 2 law – that we can keep track of between 7 − 2 = 5
and 7 + 2 = 9 objects.
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Auxiliary Observation: How All This Is Related to Our Understanding of Directions

How do we describe directions? In principle, we could divide the 360
degrees into 3, 4, 5, 6 parts.
How we actually navigate is that we use four main directions: South (S),
North (N), East (E), and West (W).
This usual description of directions is related to the 5-neighboringcells image. Together with the option to say in the same place and not to
move anywhere, we get the same 5-component picture as above:
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A more detailed description of directions is related to the 9-neighboringcells image. A more detailed description of directions involves considering intermediate directions: Southwest (SW), Northwest (NW), Southeast (SE), and
Northeast (NE). Together, we get the same 9-component picture as above:
NW N NE
I 
@
W@
E
@
R
@
SW S SE

Acknowledgments
This work was supported in part by the National Science Foundation grants
1623190 (A Model of Change for Preparing a New Generation for Professional
Practice in Computer Science) and HRD-1242122 (Cyber-ShARE Center of Excellence).

References
[1] G. A. Miller, “The magical number seven plus or minus two: some limits
on our capacity for processing information”, Psychological Review, 1956,
Vol. 63, No. 2, pp. 81–97.

3

[2] S. K. Reed, Cognition: Theories and application, Wadsworth Cengage Learning, Belmont, California, 2010.
[3] R. Trejo, V. Kreinovich, I. R. Goodman, J. Martinez, and R. Gonzalez,
“A realistic (non-associative) logic and a possible explanations of 7 ± 2 law”,
International Journal of Approximate Reasoning, 2002, Vol. 29, pp. 235–266.

4

