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3. Aesop’s fables
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3. John Keats: Ode to a Nightingale
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1. Horsefield’s Hawk cuckoo
2. Tanaka, et al. (2005)
3. Whistling hawk cuckoo (Li et al. 2010)
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1. Modern synthesis
2. Phenotype
3. Central dogma of molecular biology
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The Central Dogma: "Once information has got into a protein it

can't get out again®.

Information here means the sequence of

the amino acid residues, or other sequences related to it.

That is, we may be able to have

but never

_ Protein

Protein

where the arrows show the transfer of information.
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1. Origin, 1859, p.168

2. Henry Charles Fleeming Jenkin

3. Review of The Origin of Species (1867)

4. Versuche iiber Pllanzen-Hybriden

5. The Variation of Animals and Plants Under
Domestication(1868)

6. Pangenesis

7. Luther Burbank (1849 - 1926)

8. Luther Burbank, The Training of the Human Plant, 1907,
page 68.

9. August Friedrich Leopold Weismann
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1. Walter Sutton

2. Theodor Boveri

3. Johannsen WL. Elemente der Exakten Erblichkeitslehre.
Gustav Fisher, Jena; 1909.

4. Paul Kammerer (1880 - 1926)

5. Biologische Versuchsanstalt Wien

6. Alytes obstetricans

7. Gladwyn Kingsley Noble (1894 - 1940)

8. Nikolai Ivanovich Vavilov (1887 - 1943)

9. Trofim Denisovich Lysenko (1898 - 1976)

10. Ivan Ivanovich Schmalhausen (1884 — 1963)

11. The Theory of Stabilizing Selection

12. Isadore Dordick

13. Theodosius Dobzhansky

14. Factors of Evolution. The Theory of Stabilizing Selection
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1. Herbicide resistance
2. Herbicide tolerance

3. Weed Science Society of America; WSSA
4. Herbicide Resistance Action Committee
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10. Pyridazinone

11. Phenyl carbamate

12. Thiocarbamate

13. Phalaris minor

14. Avena fatua

15. Acetyl-CoA carboxylase (ACCase) synthesis inhibitors
16. Avena ludoviciana

17. Clodinafop-propargyl
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3. Herbicide translocation

4. Trichome
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A Review of the Life and Works of Omar Khayyam Nishabiri (1048-1124 AD):
The Glory of Unity in Elite and Maturity in Science, Philosophy and Literature

Ali Farazmand

Faculty of Biology, University of Tehran
Biology Branch of the Iran Academy of Sciences

afarazmand@ut.ac.ir

Abstract

This article reviews the works and life of the sage Omar Khayyam Neyshaburi (439-517 AH), a thinker
with brilliant works in science, literature and philosophy. Most of his life was spent during the Seljuk rule
over Iran, and he was highly respected and held in high esteem in the courts of the kings of this dynasty
due to his scientific abilities. Khayyam was a thinker and an expert in astronomy, mathematics, geometry,
medicine, music, physics, and meteorology, and left a valuable legacy in the history of science with his
numerous works. Under the supervision of a team of astronomy experts of the time during the reign of
Malekshah Seljuk in the Isfahan Observatory, he established the solar calendar, which is still considered the
most accurate calendar in terms of overlapping with the seasons of nature. In geometry and mathematics,
by examining and criticizing the work of previous scientists, long before Descartes, Pascal, and Newton, he
introduced principles that only centuries later recognized his genius and knowledge in these fields, and
his works were respected. George Sarton called the second half of the 12th century the Era of Khayyam.
He also wrote works in other scientific fields such as physics and music. He also showed his attachment to
Iranian culture with a work called Nowruznameh. In addition to scientific works, Khayyam wrote numerous
philosophical treatises on the creation (development) of the universe and the individual and social life of
man. His treatises are all short, but ultimately written with maturity and authority, which shows his lofty
thought in his philosophical view of things. Another valuable legacy of Khayyam is his Rubaiyat, in which
each of his original Rubaiyats is full of thought, and their translation into English by Edward Fitzgerald in
the first half of the 19th century not only made his fame worldwide but also caused renewed attention
among Iranian scholars. While Khayyam»s fame in his time was solely due to his excellence in scientific and
philosophical works, in the contemporary world, especially after the publication of his Rubaiyat in many
languages, he is famous as a poet, although his scientific and philosophical aspects in the art of poetry are
also quite evident due to the profound themes that are composed in the form of questions and answers.

Keywords: Omar Khayyam, Khayyam Neyshaburi, Rubaiyat, Jalali Calendar, Khayyaam-Pascal, Khayyam-
Newton.
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article adopts an interdisciplinary and interpretive approach to revisit Hannah Arendt's concept of the
Human Condition in relation to contemporary Al users, placing it in dialogue with Jorge Luis Borges's
metaphor of the “Library of Babel," Markus Gabriel's New Realism, and the biblical narrative of the Tower
of Babel. The article argues that when artificial intelligence is treated as an authority of truth and meaning,
it risks undermining human action, eroding the public sphere, triggering a crisis of meaning, and fostering
new forms of digital totalitarianism. Conversely, when Al is understood as a tool subordinate to human
judgment and situated within a plurality of fields of sense, it does not threaten the human condition but
may instead enable new possibilities for responsibility, action, and meaning-making.

Keywords: Hannah Arendt, Generative Artificial Intelligence, Library of Babel, Marcus Gabriel, Philosophy
of Technology

The Strategic Role of Southern Gulf Countries’ Investment in Artificial Intelligence
and the Uncertain Place of the Islamic Republic of Iran in the New Technological Order

Abbas Pourkhessalian

Former Researcher at Parliament Research Center (IPRC),
Master of Network Maintenance and Operation at Telecommunication Infrastructure Company

apurkhess@gmail.com

Abstract

This study examines the formation of a new world order under the influence of emerging powers from
Al technology and examines the technological competition of the southern Persian Gulf countries (Saudi
Arabia, Qatar, the United Arab Emirates, and Oman) with each other to secure a suitable place in one
of the two Al-based power pyramids led by the United States or China; and the impact of digital power
hierarchies on the redefinition of the world geopolitical order. Focusing on the large investments of these
countries in leading American companies and, to some extent, in Chinese high-tech companies, the aim
of this study is to analyze the transition of these countries> role from being a technology consumer to an
active actor in the field of digital power and to explain their role as mediators in the region. In contrast, this
article criticizes and examines the unknown and passive position of the Islamic Republic of Iran in this huge
technological transformation. The findings indicate that strategic cooperation, especially between Saudi
Arabia and the United States, such as the strategic cooperation between Israel and the United States, takes
the form of “asymmetric Al transactions,” which leads to the consolidation of the US-led power pyramid and
the increasing technological dependence of the southern Persian Gulf countries and other countries party
to the hyper-technological agreements on the centralized digital power located at the top of the pyramid.
In the process of the formation of these two global structures of digital power, the Islamic Republic of Iran
lacks a grand and practical strategy for positioning itself in one of these two pyramids of digital power,
while it does not have the necessary ability to create a third pyramid of digital power, independent of the
two mentioned pyramids, consisting of non-aligned countries and playing a role in the future technological
order of the world.
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interdisciplinary scientific approach of mathematics-biology as briefly and usefully as possible in simple and
usable words for all those interested in this field.

Keywords: Parasitoid, Population Dynamics, Mathematical Model, Integrated management, Equilibrium
Point.

The Philosophy of Shortening Academic Program Durations in Higher Education:
A Systematic Analysis of Educational, Economic, and Policy Dimensions
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a-shaabani@sbu.ac.ir
Abstract

In recent years, the reduction of program duration at the bachelor’s, master’s, and doctoral levels has
emerged as a global trend in higher education systems. This transformation has been shaped by multiple
factors, including changes in labor markets, requirements of educational equity, economic considerations,
the emergence of new technologies (particularly artificial intelligence), the need for alignment with
international standards, and a shift from credential-oriented education toward skills-oriented education. This
article adopts an analytical-policy approach to examine the philosophy of shortening academic programs
across five key dimensions: educational, research, economic, social, and policy. The findings indicate that
under conditions of declining national resources and increasing economic pressures, shortening program
duration—while maintaining educational quality—can serve as an effective instrument for advancing
educational equity. Specifically, by reducing time-to-degree, admission capacity for tuition-free students
can be increased, and the financial burden on households can be alleviated. Nevertheless, the success of
this policy depends on a fundamental revision of curricula, the elimination of repetitive and non-essential
courses, and systematic coordination between general education and higher education levels. Emphasizing
the necessity of evidence-based decision-making, this study seeks to foster informed dialogue among
scholars, policymakers, and higher education planners to support the design and implementation of policies
for reducing academic program duration in Iran.

Keywords: higher education; curriculum revision; curriculum planning; program duration; educational
equity; educational technologies; skills-based education.

Artificial Intelligence Users
Reading the Attitudes of Hannah Arendt, Jorge Luis Borges, Marcus Gabriel, and
the Old Testament

Abbas Pourkhessalian

Former Researcher at Parliament Research Center (IPRC),
Master of Network Maintenance and Operation at Telecommunication Infrastructure Company

apurkhess@gmail.com

Abstract

The rapid expansion of artificial intelligence technologies, particularly generative Al platforms, has profoundly
affected fundamental dimensions of the human condition, including action, meaning, and plurality. This
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From Resistance to Tolerance:
Distinguishing Two Key Concepts in Plant Responses to Herbicides

Rouzbeh Zangoueinejad!, Eskandar Zand?
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Agricultural Research, Education and Extension Organization (AREEO)
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Abstract

The overlap and interference of meanings of certain terms in some scientific fields sometimes make it
difficult to distinguish the concepts behind them. One such case in the field of weed science is the use of the
two terms; herbicide resistance and herbicide tolerance. Although in many agricultural science communities
these two expressions are often considered synonymous, in reality, there is a profound difference between
them, and they should by no means be used interchangeably. In fact, herbicide resistance refers to the
emergence of a special condition within weed populations that develops over time as a result of human
activity, specifically through the repeated application of one or more particular herbicides. In contrast,
herbicide tolerance reflects the presence of an inherent trait within a specific plant species that has existed
and will continue to exist regardless of human agricultural practices. Based on this distinction, herbicide-
resistant weeds, herbicide-tolerant weeds, herbicide-resistant crops, and herbicide-tolerant crops are each
independent phenomena that cannot be considered overlapping events. Each carries its own specific
significance within agricultural systems and can have entirely different constructive or destructive impacts.
However, so far, only herbicide-resistant weeds and herbicide-resistant crops have attracted significant
attention in both scientific and practical agricultural communities. In the present article, an attempt will be
made to clarify the differences between herbicide resistance and herbicide tolerance based on the actual
nature of their occurrence, and to examine the importance of each within the mechanisms of agricultural
systems.

Keywords: Herbicide Resistance, Herbicide Tolerance, Weeds, Crops.

Basic Science and Plant Pest Control:
A Physically Inspired Mathematical Model

Mahmood Soufbaf

Plant Protection Group, Nuclear Agricultural Research School,
Nuclear Sciences and Technology Research Institute (NSTRI), Karaj, Iran

msoufbaf@aeoi.org.ir

Abstract

As a brief description of the beautiful and wonderful interactions of mathematics and biology, the current
article, using two precise excerpts from the fundamental methods of modeling and stability analysis of
a model from two key articles in the field of the application of mathematical models in integrated pest
management, explains interdisciplinary details. In one section explains the process of mathematical
model construction of a pest insect (host)-parasitoid (natural enemy) dynamical system based on the
causal relationships existing between various independent and dependent variables, and in the other
section provides an objective example in this regard. The main purpose of this article is to express this



Name-ye-Oloom-e Paye (Quarterly Review of Basic Sciences) Issue 14. fall and winter 2024 | 3

The Backward Gene’'s-Eye View by Richard Dawkins
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Abstract

Cuckoos are undoubtedly one of the wonders of the world, because they are brood parasites who trick
nesting birds of other species into rearing their young. Their eggs mimic the color and patterning of other
eggs in the particular foster nest in which they sit. Inmediately after hatching, the cuckoo chick destroys
remaining host eggs by tossing them out of the nest one by one. This reproductive strategy raises many
questions that evolutionary biologists have tried to answer. For example, how female cuckoos are able to
mimic the shape, color and patterning of the eggs of different host species; why the host bird does not
reject the foreign egg? Does cuckoo chick know what it is doing? Why the host bird does not recognize and
continue feeding the parasitic chick, which is many times its own size? Also, how the emergence of such
deceptive, ruthless, and immoral behavior in nature, which is considered a symbol of harmony and order
can be explained? This article presents answers to these questions from an evolutionary perspective.

Keywords: Arms race, Brood parasitism, Egg mimicry, Evolutionary biology, Genomic imprinting

The Shifting Role of Embryonic Development Studies in Evolutionary Biology
Ata Kalirad

Max-Planck-Institut fiir Biologie Tiibingen, Germany.

ata.kalirad@tuebingen.mpg.de

Abstract

The role of the developmental process in modern evolutionary biology is very weak, and almost all common
evolutionary models eliminate development from their formulation in order to simplify it. However, the
history of evolutionary biology and genetics until the middle of the twentieth century gave a strong
role to development, and many considered understanding the developmental process to be the key to
understanding heredity. In the following note, | discuss the historical change that led to the weakening of
development in evolutionary biology and point out the change in the meaning of terms due to this change
in attitude. It seems that current research on the interaction of developmental processes in the production
of biodiversity has paved the way for the integration of evolutionary biology and development.

Keywords: Evolutionary biology, Embryonic development, Epigenetics, Central Dogma of Molecular biology
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Manifolds and the Universe
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Abstract

3-dimensional Euclidean space is one of the simplest examples of 3-dimensional spaces (manifolds). It is also
a model (though not the only model) for the -3dimensional universe. Although all 3-dimensional manifolds
are locally «look like» a 3-dimensional Euclidean space, they are not globally so. Therefore, a 3-dimensional
model of the universe does not necessarily have to be 3-dimensional Euclidean space. So, we can ask
what the global (topological) properties of the universe are? In this text, we will first review mathematical
introductions, including material on 3-manifolds, which can help us formulate the above question more
precisely. Then, we will briefly review physical introductions, including the Friedmann equation, Hubble>s
law, and the expansion of the universe, which provide a way to study experimentally possible answers to
guestions about the topology and geometry of the universe.

Stratified Approximations
Mehdi Radjabalipour*! & Pouya. Karimi?
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Kerman Mahani Math Center, Afzalipour Research Institute, Shahid Bahonar University of Kerman,
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Abstract

The step-by-step approximations introduced in this article as «Stratified approximations» are a type of
scientific method in which each new step adds to the accuracy of the approximation by simply adding more
details, without removing or changing information from previous steps. Numerous examples of this structure
can be seen throughout the history of science and mathematics: from the binary, sexagesimal, and decimal
expansions of fractions in ancient civilizations, to the correction of planetary paths with epicycle-on-epicycle
models in Ptolemaic astronomy, and from Taylor and Maclaurin expansions in approximating the local twist
of curves and surfaces, to Fourier analysis and wavelet multiresolution processing in contemporary science.
Each of these methods is based on a hierarchical and incremental structure that approaches the ultimate
goal by adding new layers without rewriting previous approximations. Here, using a historical and analytical
approach, we examine the evolutionary path of this layered perspective in mathematics, astronomy, and
signal processing, and show how this step-by-step logic has expanded from ancient empirical observations
to precise modern modeling in wavelet theory and signal processing. Ultimately, even seemingly simple
concepts such as approximation can have profound historical, philosophical, and technological foundations
and continue to inspire novel scientific reflections.

Keywords: Stratified Approximation, Expansion of Mathematical Series, Binary Fractions, Wavelets, History
of Mathematics
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Persian Patient Writer and Mathematician
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Department of Mathematics, Institute for Advanced Studies in Basic Sciences (IASBS), Zanjan,
45137-66731, Iran
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Abstract

«One has to ignore the low-hanging fruit, which can be a bit tricky.» Indeed, what is the territory in which
the essence and appearance of a forest's bounty must be categorized by «Is» and «Is-Not» or by «Up-and-
Down»? In what realm, in pursuit of the ripened fruits brought into Being upon the «Up» (higher) branches,
must one—with a drunkard’s indifference—disregard the offerings of the «Down» (lower) limbs? This paper
is an exploration of the scientific praxis of the contemporary Persian mathematician, Maryam Mirzakhani.
It further casts a glance at parallel evidence found in the lives of scientific and literary luminaries—such as
Khayyam, Al-Khwarizmi, Rumi, and Hafez, as well as modern figures—who may have found themselves,
through such intellectual pursuits, becoming one with Yesterday's Seven Thousand Years.

Keywords: Khayyam, Maryam Mirzakhani, KDV Equation, Empirical Intuition, Geometric Intuition

A Glimps at the History of Mathematics and its Impact on Civilization:
A Pave of the Meaning

Khosro Tajbakhsh*, S. M. B. Kashani

Department of Mathematics, Shahid Modares University, Tehran, Iran
khtajbakhsh@modares.ac.ir

Abstract

. In this article, we take a look at the meaning and features of mathematics, its history, and impact on human
civilization. The journey, progress, and profound direct and indirect influence of mathematics on human
intellectual development, and on the advancement of other sciences and technology are examined through
a review of ancient, the Greek and Roman, the Islamic and the modern civilizations.

Keywords: Mathematics, Ancient Civilizations, Iranian Civilization, Greek Civilization, Modern Europe,
Intellectual revolutions, Conjectures
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