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Why Study Geometry?


The question of why we study geometry is a fairly common question, usually asked by high school students who find the subject to be both tedious and unbeneficial. The subject mainly consists of shapes, angles, and proofs, and at first glance, it may be difficult to understand the relevance of geometry to our lives. The truth is, geometry is part of the mathematics that is the foundation of science and engineering. Euclid, who is often referred to as the “father of geometry”, was asked this very question by a student who wanted to know how learning geometry could benefit his life. Euclid believed that it was important to learn geometry for the sake of gaining knowledge, not for reaping some profit from it. Similarly, the Greek philosopher and mathematician Proclus believed that one should study geometry, or any type of mathematics, simply because they desire to learn about it. Another question that is asked about geometry is whether or not one considers it “beautiful”. While geometry may not be beautiful in the aesthetic sense, it is beautiful in that it is true and undeniable. Many supporters of geometry believe that geometry allows humans to improve their logical reasoning, since most of the subject involves the use of clear definitions and axioms in order to explain proofs. French mathematician Blaise Pascal argued that mathematicians could only understand things that are clearly and thoroughly explained step-by-step, similarly to a proof with its definitions and axioms. However, we must take into account the fact that not all real world questions can be explained in such concise terms.  


Geometry is highly misunderstood and underappreciated, and even I will admit that I have questioned the purpose in learning the subject. When I took the course my sophomore year of high school, I felt as though there was no point in determining the angles of a triangle or memorizing all of the axioms my teacher presented to us. However, so many aspects of our lives revolve around geometry, from the construction of buildings to computer graphics, even to skills as simple as carpeting. We study geometry because it is a part of science and engineering. Mechanical and civil engineers use geometry to construct strong, functioning structures, while navigators use it to direct boats. Ultimately, anyone who needs to know the size, shape, volume, or location of an object needs to know geometry. There are also other, more philosophical reasons why we learn geometry. For the Greeks, it was important to learn geometry because they believed that it was a way of obtaining knowledge about the natural world and 3-dimensional objects. They weren’t necessarily concerned with using geometry in their day-to-day life, but rather they were looking for a deeper understanding of the world around them. Another possible explanation for why we study geometry is that geometry is the most exquisite, perfect truth available to human beings. There really is no gray area when it comes to geometry because of all of the postulates, axioms, propositions, and common notions that Euclid created provide exact explanations and answers for certain geometrical questions. Therefore, there are multiple reasons why we should study geometry, and while it may be easy to write off the subject as a pointless one, we cannot forget how essential it is to our daily lives and how it is one of the only perfect truths in our world.


Questioning the importance of studying geometry isn’t anything new, for the same question was asked even during Euclid’s time. When a student who was reading Euclid’s The Elements asked Euclid what he (the student) would gain from learning geometry, Euclid replied “Give this man three obols, since he must profit from what he learns.” Euclid was essentially mocking the student, because the student did not understand the beauty and richness of learning geometry for the sake of gaining knowledge and sharpening one’s mind. Euclid believed in learning for the sake of learning, whereas the student hoped to gain some sort of profit, and in a sense wanted to be rewarded for studying the subject. Therefore, Euclid, in response to the question “Why study geometry?”, would most likely reply that one should study geometry because they want to study geometry, because they are interested in the subject matter, and because they find that learning the subject enriches their minds. To him, it is foolish to have to have a reason for studying something, other than the fact that you simply want to study it.


The Greek philosopher and mathematician Proclus (410-485 C.E.) also believed that one should learn geometry simply because they want to, saying “Mathematical science must be considered desirable in itself, though not with reference to the needs of daily life.” Rather than focus on the benefits one might receive after learning geometry (i.e. being able to use it to navigate a ship), Proclus argued that geometry actually prepares you for future mathematical endeavors, by “clearing the eye of the soul”. After reading Book I of Euclid’s The Elements, I do believe that the “eye of my soul” has been cleared, to a certain extent, because all of the postulates, propositions, and common notions are essentially the foundation of geometry. After reading Book I, I have a full, clear understanding of geometry’s foundation because I understand all of the aspects that geometry is composed of. In addition to clearing the eyes of our souls, Proclus states that learning geometry removes “impediments which the senses place in the way of the knowledge of universals”. What Proclus means is that sometimes our senses make us believe something that isn’t necessarily true. For example, our eyes are deceived by optical illusions, which produce false or misleading impressions of reality. Because Euclid’s postulates and propositions are known to be true, we can rely on them, rather than our senses, to teach us “the way of the knowledge of universals”. This “knowledge of universals” is essentially our understanding of everything around us, and Proclus argues that we wouldn’t be able to gain such knowledge if we didn’t appreciate geometry and the intellectual knowledge it provides. 


Geometry is sometimes referred to as “beautiful”, which can be interpreted many different ways. One might call geometry beautiful because they find certain geometric shapes to be aesthetically pleasing (i.e. patterns). Some people find geometry to be beautiful because it has a certain eloquence about it. Each step of a proof is justified by the proof that comes before it, and the steps wouldn’t be true if the ones that come before it weren’t true. Geometry is clear, concise, and leaves no room for interpretation or opinion; it just is. Others find beauty in the fact that geometry is one of the few things in this world we can call a paradigmatic truth. One cannot deny the validity of Euclid’s The Elements because doing so would ultimately change our overall understanding of the world around us; the engineering and science worlds would be completely rocked. Prior to reading The Elements, it is safe to say I never considered geometry to be beautiful; I saw it more as something that I needed to study because it was a graduation requirement. However, now that I have a better understanding of geometry and see how it is such an integral part of our world, I do see how one could consider it to be beautiful.


One of the aforementioned justifications for studying geometry is that it helps develop logical thinking. French mathematician, author, and Catholic philosopher Blaise Pascal (1623-1664) stated that mathematicians can only comprehend things that are explained through “definitions and axioms”, or in other words, they can only comprehend things that are clear, concise, and can be broken down into logical truths. Learning geometrical proofs requires us to take the problem and divide it into logical, proven statements; this can help us think logically in our everyday lives because it teaches us to break down some of our big questions into smaller truths that we can fully understand. However, what Pascal fails to realize is that not every hard real world question can be broken down into smaller truths. Life would be much more simple (and definitely less interesting) if every problem could be answered in such succinct terms. Therefore, while geometry certainly does help us practice logical thinking and breaking down big problems into smaller ones, we cannot necessarily apply logical thinking to every question.


There are many reasons why we study geometry, and the “right” reason certainly differs per person. The point is, there is a reason to learn the subject, and we cannot dismiss it’s importance in our lives. Geometry is a vital part of many different subjects, from science to engineering to philosophy, and chances are, we use some aspect of geometry every day. I admit that I used to question its importance; I used to ask myself why I bothered studying it, but I was never actually aware of how much my life revolved around it. 

