( IJARSCT

xx International Journal of Advanced Research in Science, Communication and Technology
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal *,ED oo
ISSN: 2581-9429 Volume 6, Issue 1, March 2026 Impact Factor: 8.2

The Development and Importance of Complex

Numbers in Mathematics

Miss. Sonali Subhash Erande
Department of Mathematics
Sahyadri Bahujan Vidya Prasarak Samajs Sahakar Maharshi
Bhausaheb Santuji Thorat College of Arts, Science & Commerce, Sangamner, Ahmednagar

Abstract: The development of complex numbers represents one of the most significant milestones in the
history of mathematics. Initially introduced to address the limitations of solving algebraic equations
involving negative square roots, complex numbers gradually evolved from being viewed as imaginary or
fictitious entities to becoming fundamental components of modern mathematical theory. The
formalization of the imaginary unit and the geometric interpretation of complex numbers enabled
mathematicians to extend the real number system into a more comprehensive framework capable of
solving all polynomial equations. Over time, complex numbers proved essential not only in pure
mathematics—particularly in algebra, calculus, and complex analysis—but also in applied disciplines
such as physics, engineering, and signal processing. Their ability to unify exponential and trigonometric
functions through elegant mathematical relationships has made them indispensable in modeling
oscillatory and wave phenomena. Today, complex numbers form the backbone of many advanced
scientific and technological developments, demonstrating how abstract mathematical concepts can
profoundly influence both theory and practical applications..
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