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INTRODUCTION


When my roommate Meow Meow first approached me about doing this collaboration, I admit I was hesitant. Don’t get me wrong, math is fascinating and weird (sometimes really weird), and cats are just darn adorable. However, I didn’t have a vision for how to combine these topics. I mean, don’t cats and math go together about as well as cats and dogs? But there was something about the look in his eyes and the twitch in those whiskers that made me reconsider.


And then it kind of made sense. I know I’ve sometimes wished that I had nine lifetimes to master a subject. And who has nine lives? That’s right. Cats.


The following are snippets from conversations among myself and Meow Meow and the other cats we live with—SpaghettiOs, Conan T. Cat, and Mrs. Waffles. The intent was to have fun with some interesting mathematics, choosing examples that resonated with my cat companions.


We avoided topics requiring a lot of prerequisite knowledge (cats are not fans of hierarchical learning) and, as much as possible, the math notation that many people find intimidating and cats refuse to acknowledge. We kept the entries short, but more details on the concepts can be found online. Or you can ask a cat.
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PURRTHAGOREAN THEOREM


Triangles (and Cults)


Perhaps you’ve heard of Pythagoras, the Greek philosopher, polymath, and possible onetime cult leader (yeah, we’ll touch on that later) and how he did some things with triangles and had a theorem. But have you heard of Purrthagoras and the Purrthagorean Theorem? Since triangles can be boring and everything is better with cats, let’s talk about the Purrthagorean Theorem!


When Beans holds his front legs at right angles, the distance between his front paws is called his hypawtenuse.






[image: Beans poses with his front legs at right angles. The vertical distance between his paws is labeled, ‘hypawtenuse.’]







The Purrthagorean Theorem gives a relationship between the length of a cat’s two front legs and their hypawtenuse. Specifically, the sum of the squares of the two leg-lengths equals the square of the hypawtenuse. Denoting the length of the left and right front legs as a and b, respectively, and the length of the hypawtenuse as c we get the famous equation a2 + b2 = c2.






[image: In this pose of Beans where his front legs are at right angles, the lengths of the two front legs are labeled ‘length a’ and ‘length b.’]







In our case, Beans’s front legs are each 8 inches long. Then a = b = 8. So, what is c, the hypawtenuse? Well, 82 + 82 = 128, meaning c2 = 128, implying that c is the square root of 128, or roughly 11.31 inches. If Beans holds his front legs at right angles, there will be approximately 11.31 inches’ distance from his left front paw to his right.


The theorem is named after Pythagoras of Samos (ca. 570–495 BCE), a Greek philosopher and mathematician. Take for a fact that Pythagoras was sharp. However, most of his life is blurred by legend. He is credited with many discoveries, and the famous Pythagorean Theorem bears his name, yet it is unclear how many of the discoveries attributed to him are actually due to him. In fact, some historians dispute whether he personally even advanced the field of mathematics.


For example, the Egyptians knew the Pythagorean Theorem at least one thousand years before Pythagoras was even born. (Pythagoras traveled through Egypt and may have learned of the relationship there.) Making it worse, some results attributed to him may have been discovered by members of his sect, the Pythagoreans. And then there is the debate over whether the Pythagorean sect should really be called the Pythagorean cult. (No, really, some do consider them a math cult; look it up!)


We won’t weigh in on the cult status. Instead, we’ll avoid controversy and just say that out of the two sects, I prefer the Purrthagoreans, who pretty much believe only in math and cuddles.








[image: An illustration shows a right triangle with the angry mob depicted at the top vertex. Pythagoras moves downward and rightward while the mob moves diagonally to the bottom right where Pythagoras is intercepted.]







The Pythagoreans had some interesting quirks. For one, it reportedly took five years of initiation to join. They also couldn’t eat meat. But, more curiously, the Pythagoreans were prohibited from eating (or possibly even touching) beans. One explanation for this rule was that Pythagoras believed beans contained the souls of the dead due to their fleshlike consistency and shape. But the beans lore doesn’t stop there!


One account of Pythagoras’s death entails being chased by a mob of anti-Pythagorean arsonists. Pythagoras refused to run through a field of fava beans and as result was caught and killed by the mob. Imagine Pythagoras running toward a line of beans, then banking left, while the mob ran the diagonal to catch him. Pythagoras was most likely the only mathematician whose death can be explained using a theorem named after him.


















WAIT, THERE ARE CATS THAT AREN’T ACUTE?


Angles and Degrees


The following cats are all cute, but only one is acute… and another is obtuse (no offense), while the third is right (and never lets you forget it). So, which is which?






[image: Three cats: ‘Marmalade,’ ‘Spaghettios,’ and ‘Pancake’ are shown. Each cat is depicted in a different pose, showcasing playful representations of mathematical concepts using feline imagery.]











[image: An illustration of a Marmalade forming a right angle with its body, with a dotted arc indicating a circular motion, visually representing a mathematical concept.]







You may have recognized that the terms acute, right, and obtuse all refer to types of angles. An acute angle is an angle between 0 and 90 degrees. Marmalade’s legs make an acute angle during his morning hygienic routine.


An obtuse angle is one whose measure is between 90 and 180 degrees. This is demonstrated by SpaghettiOs during her stretch.






[image: An illustrated tortoiseshell cat named Spaghettios is stretching. The image includes a curved line above the cat and the text ‘SPAGHETTIOS IS A LITTLE TORTIE.’]







Finally, a right angle is one that is precisely 90 degrees. Mr. Daryl Pancake’s show-cat posture contains a right angle.


But what if I told you that, of these three angle types, the right angle was the first named… and when it was described there was no mention of degrees at all? In fact, there wasn’t even a unit of measure for angles at that time. So, how were right angles defined? Why do we now use degrees for angles? Why are there 360 degrees in a circle? And what is a degree, other than temperatures and things graduate students often bring up?






[image: Pancake is represented in a posture where a right angle is made between a straight line parallel to its back and another straight line through its neck.]







In the Elements (ca. 300 BCE), Greek mathematician Euclid (ca. 330–270 BCE) defined a right angle as an angle created from the intersection of two perpendicular lines.


When a straight line standing on a straight line makes the adjacent angles equal to one another, each of the equal angles is right, and the straight line standing on the other is called a perpendicular to that on which it stands.


—Elements, Book I, Definition 10


This term right angle likely derives from the Latin descriptor rectus, which means “straight,” but also refers to perpendicular. The terms acute and obtuse were introduced much later, with acute referring to “sharp” and obtuse to “blunt.”


Using 360 divisions, or degrees, comes from ancient Babylonian and Sumerian astronomy. The exact reason for 360 is unknown, but there are several competing theories. One theory is based on calendars and celestial motion. The Babylonians had more than one calendar, including an “ideal calendar” used primarily for administrative work and astronomy. This calendar consisted of 12 divisions with 30 subdivisions each. This gives a total of 360 subdivisions, which roughly correlate with days, giving a 360-day year. (Meanwhile, a cat’s ideal calendar would likely be 360 subdivisions of scritches, napping, and eating.)


How does this help us define a degree? Consider three objects: the earth, the sun, and a fixed constellation, Purrseus (known as Perseus in English). Imagine that there is a time during the year when these three objects are in a line. If you were able to see Purrseus during the day and if you could safely stare straight at the sun, then it would look like the sun was directly in front of Purrseus. Do not stare straight into the sun.






[image: Two cats observe the sun and Purrseus from Earth on day 1. The earth orbits around the sun, moving position each day. Purrseus appears small as it is so far away.]







The earth revolves around the sun, the sun itself is moving, and so is Purrseus. If you return at the same time the next day, and again stare at Purrseus, the sun will appear to have moved a little bit. This distance was defined as a degree.






[image: On day 2, the sun appears to have moved 1 degree per day.]







After 359 days, the sun will once again be 1 degree from Purrseus, but now moving closer.






[image: On day 359, the sun appears 1 degree away from Purrseus. This is one degree short of a full 360.]







After a full year, the sun will return to its position in front of Purrseus.


The path of the sun along the ecliptic is kind of circular, and the Babylonians divided it into 360 subdivisions, or degrees. Now fast-forward… a lot. Hipparchus of Rhodes (ca. 190–120 BCE) applied geometry to Babylonian astronomy, and he needed a way to measure the magnitude of angles. As the Babylonians had, essentially, provided a division of circles into 360 units via the path of the sun, it was natural to use the Babylonian degree to assign values to angles.


Tater Tot, in partial fulfillment of the requirements for her MFA (master of the feline arts), wrote a stirring thesis, “Of Revelations & Revolutions,” describing Hipparchus’s work as relayed by his cat.




The “ideal calendar” was not used in day-to-day life. The Babylonians were very aware that a year did not have exactly 360 days. The 360-day calendar was used only for fiscal or astronomical events. There was also a lunisolar calendar that consisted of 12 months, with a 13th month inserted as needed to align the calendar with the seasons, like the extra day in a leap year.
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