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Abstract:

Cosmology is the scientific study of the Universe,
including its  origin, evolution, structure,
composition, and possible future. The need to study
cosmology comes from some of the most
fundamental questions in science: How did the
Universe begin? Why is it expanding? How did
galaxies and large-scale structures form? What are
dark matter and dark energy? Cosmology provides a
common framework in which mathematics, physics,
astronomy, observation, and computation can be
used to investigate these questions. The
development of modern cosmology was strongly
influenced by scientists such as Albert Einstein,
Alexander Friedmann, Georges Lemaitre, Howard
Robertson, Arthur Walker, Edwin Hubble, and
others. This paper briefly discusses why cosmology
is important and how its study helps us understand
both the Universe and the fundamental laws of
nature. And also mentioning some important terms
related to cosmology.
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I. Introduction:

We have always been interested in
understanding the Universe and their place within it.
Modern cosmology study transformed this interest
into a scientific discipline by combining theoretical
physics with astronomical observations and
mathematical modelling. Rather than studying only
individual stars or galaxies, cosmology considers the
Universe on its largest scales.

Albert Einstein's theory of general
relativity provided an important theoretical
foundation for modern cosmology. Later, Alexander
Friedmann and Arthur Walker developed the
mathematical framework used to describe a large-
scale expanding Universe. Edwin Hubble's
astronomical observations provided important
evidence for cosmic expansion. These past
developments  established cosmology as a
quantitative scientific field.

II. Result and Discussion:

1. Understanding  the  Origin  and
Evolution of the Universe

One of the main reasons for studying
cosmology is to understand how the Universe has
evolved. The Universe observed today contains
galaxies, stars, planets, radiation, and large-scale
structures. These structures developed over an
enormous period of cosmic history. Cosmological
models attempt to reconstruct this history from the
early hot and dense Universe to the present day. It is
very interesting to study about the origin of the
universe.

Studying this cosmic evolution also helps
scientists understand how the physical conditions of
the early Universe led to the formation of atoms,
stars, galaxies, and galaxy clusters. It therefore
connects the history of the Universe with
fundamental processes in physics.

2. Understanding the Expansion of the
Universe

The discovery that the Universe is
expanding was a major change in our understanding
of nature. Observations of distant galaxies showed a
systematic relationship between distance and
recession. The work of Edwin Hubble, together with
earlier theoretical developments by Georges
Lemaitre and others, played an important role in
establishing the modern picture of cosmic
expansion.

The study of expansion is important because
the expansion rate has not necessarily remained
constant throughout cosmic history. By studying
how the expansion changes with time, cosmologists
can investigate the matter and energy content of the
Universe and test different models of cosmic
evolution.

3. Dark Matter and Dark Energy

Cosmology is necessary for investigating
two of the greatest unresolved problems in modern
science: dark matter and dark energy. Observations
of galaxies, galaxy clusters, gravitational lensing,
and large-scale structure indicate that visible matter
alone cannot explain the observed gravitational
behaviour of the Universe.

DOI: 10.5281/zenodo.22243607

| Impact Factor value 6.18 | ISO 9001: 2008 Certified Journal

Page 427



£

International Journal of Advances in Engineering and Management (IJAEM)

UAEM Volume 8, Issue 8 August. 2026, pp: 427-429 www.ijaem.net

Dark energy is associated with the
accelerated expansion of the Universe. Although the
simplest explanation is a cosmological constant, its
physical nature remains unknown. Understanding
dark matter and dark energy may require new ideas
in particle physics, gravity, or cosmology. Their
study therefore makes cosmology an important
frontier of modern science.

4. Cosmology as a Test of Fundamental
Physics

Cosmology provides a natural laboratory for
testing fundamental physical theories. Albert
Einstein's general theory of relativity successfully
describes gravity in many situations, but
observations on the largest scales provide an
additional and important test of the theory.
Scientists study whether the observed expansion and
large-scale structure can be explained by standard
general relativity or whether modifications to
gravity may be necessary. Cosmology therefore
helps identify both the strengths and possible
limitations of existing physical theories.

5. Role of Mathematics and Observation

Mathematics is essential to cosmology.
Differential equations, geometry, tensor analysis,
statistics, numerical methods, and mathematical
modelling are used to describe cosmic expansion
and structure formation. Scientists such as
Alexander Friedmann and Georges Lemaitre
demonstrated how mathematical models could be
used to describe an evolving Universe.

At the same time, cosmological theories
must be tested through observations. The cosmic
microwave background, distant supernovae, galaxy
surveys, gravitational lensing, and large-scale
structure provide independent information about the
Universe. The interaction between mathematical
theory and observation is one of the major strengths
of modern cosmology.

6. Importance of Studying Cosmology

The study of cosmology has several
important purposes. First, it helps us understand the
origin and evolution of the Universe. Second, it
provides a way to test fundamental laws of physics
under conditions that cannot easily be reproduced in
laboratories. Third, it connects mathematics with
real physical phenomena on the largest possible
scale.

Cosmology also encourages interdisciplinary
research. Modern cosmological studies involve
mathematics, physics, astronomy, computer science,
statistics, and data analysis. Numerical simulations
and large astronomical datasets have become

especially important in understanding galaxy
formation and the evolution of cosmic structures.

7. Current Questions and Future Research

Although the standard cosmological model
explains many observations successfully, several
important questions remain open. Scientists
continue to investigate the nature of dark matter and
dark energy, the disagreement between different
measurements of the present expansion rate, the
physics of the early Universe, the origin of cosmic
structures, and the possible need for new theories of
gravity.

These unanswered questions show that
cosmology is not simply a study of established
knowledge. It is an active research field in which
new observations can challenge existing models and
lead to new scientific ideas.

III.  Conclusion:

There is a strong scientific need to study
cosmology because the Universe provides the
largest natural laboratory available to science related
research Cosmology allows researchers to
investigate the origin, evolution, structure, and
future of the Universe while testing fundamental
theories of physics as well as mathematics.

The contributions of scientists such as Albert
Einstein, Alexander Friedmann, Georges Lemaitre,
Edwin Hubble, Howard Robertson, and Arthur
Walker established the foundations of modern
cosmology. Contemporary  observations and
computational methods continue to expand this
field. The study of cosmology is therefore important
not only for understanding the Universe, but also for
discovering the limits of our present knowledge and
identifying the scientific questions that will guide
future research.
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