
		
			[image: Cover image]
		

	
		Math is Magic

		Written by allfallsapart

		
					My Little Pony: Friendship is Magic

					Adventure

					Comedy

					Thriller

		

		Description

In this enchanting new adventure in Equestria, the Mane 6 are confronted with a series of mysterious events that challenge their understanding of the world around them. When magic spells go awry and peculiar geometrical anomalies begin to disrupt the harmony of Ponyville, Twilight Sparkle, always the scholar, realizes that answers might be found not just in ancient magic but also in the rigorous world of undergraduate mathematics.
The story unfolds as Twilight Sparkle opens the doors to her new School of Friendship and Mathematics. Each chapter delves into a unique problem that mirrors challenges we face in our world, resolved through the application of math concepts learned at the undergraduate level.
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In the mystical land of Equestria, Twilight Sparkle and her friends faced a peculiar challenge that had emerged in the heart of Ponyville. A magical sphere had appeared overnight, pulsing with enigmatic energy that spread warmth and light but was also expanding slightly every day. Fearing it might eventually engulf their beloved town, the ponies sought to understand and possibly harness or contain its power.
Rainbow Dash was the first to spring into action. Confident in her speed and agility, she believed she could outmaneuver any magical barrier. She zoomed towards the sphere at breakneck speed, attempting to penetrate its mysterious shield or at least catch a glimpse of what lay inside. Despite her best efforts, an invisible force repelled her every approach, sending her tumbling back with each attempt, yet providing the group with important information about the sphere’s defensive properties.
Applejack, ever practical, thought a more grounded approach might work. She gathered ropes and grappling hooks, aiming to lasso the sphere or perhaps pull part of it to the ground for analysis. With precision and her trademark strength, she tossed her ropes towards the sphere, but they simply fell away, sliding off its surface without so much as a mark. Her attempts, though unsuccessful, confirmed that the sphere's surface was smooth and possibly intangible.
Rarity used her keen sense of aesthetics and her magical knowledge of gemstones to sense disturbances in the magical weave surrounding the sphere. She tried surrounding the sphere with specially crafted gemstones that could potentially absorb some of its magic, attempting to weaken it or at least make it more accessible. However, the sphere's magic was too potent, and her gems glowed brightly before shattering under the overwhelming power.
Fluttershy hoped that the local wildlife might understand or have sensed changes since the sphere’s appearance better than the ponies could. She communicated with birds, insects, and small mammals to gather information about the sphere's behavior and effects on the environment. The animals avoided the sphere, indicating a natural aversion to its energy, suggesting it was not only a physical but also a natural anomaly.
Pinkie Pie, in her typical unconventional manner, decided that if they couldn’t approach the sphere directly, maybe they could surprise it. She organized a spontaneous party around the sphere, complete with music, balloons, and party cannons firing streams of confetti. Her hope was that an unexpected surge of positive energy and chaos might disrupt the sphere’s control. While it didn’t stop the sphere, it lifted everyone’s spirits and even caused the sphere’s pulsing to momentarily synchronize with the beat of the music.
After each of her friends had tried their methods, Twilight Sparkle gathered all the data they had collected. She analyzed the results of each approach, combining them with her extensive magical knowledge and the theoretical concepts she had read about. With all practical methods exhausted, Twilight realized they needed a different approach - one that involved deep understanding rather than direct action.
After consulting many books and scrolls, Twilight Sparkle discovered that the key to understanding the sphere’s magic lay in calculating the volume of its influence using an advanced form of magic known as the Triple Integral in Spherical Coordinates. This was something even Princess Celestia had only theoretical knowledge of, so Twilight decided to organize a study group with her friends to tackle the problem.
As the ponies gathered around, Twilight began explaining the mystical formulas: “Every magical field has dimensions, and to measure the energy in this sphere, we need to understand its depth, not just its surface. Spherical coordinates are perfect for this because they allow us to look at every point within the sphere through three values: the radius \( r \), the polar angle \( \theta \), and the azimuthal angle \( \phi \).”
She drew diagrams in the air with her magic, illustrating how these dimensions overlapped and intertwined. “First,” Twilight continued, “we set \( r \) which measures how far away a point is from the center of the sphere. Then, \( \theta \) which tells us the angle down from the north pole. And finally, \( \phi \) that shows us the angle around from the zero meridian.”
“Imagine peeling an orange,” Applejack chimed in, trying to make sense of the spherical coordinates. “But instead of slices, we’re looking at all the little bits from top to bottom and all around.”
“Exactly!” Twilight exclaimed. “Now, to set up our integral, we’ll integrate over all three values. Let’s suppose we want to calculate the volume of a smaller sphere of magical influence with a radius of 3. We multiply the function describing the sphere’s magic by \( r^2 \sin(\theta) \) to account for the spherical volume element. Our limits for \( r \) are from 0 to the radius of the sphere, \( R=3 \). For \( \theta \), it’s from 0 to \( \pi \), and for \( \phi \), from 0 to \( 2\pi \).”
Fluttershy, always eager to help but a bit shy with math, asked, “So, how do we actually use this to help Ponyville?”
Twilight smiled, “By calculating this, we can find out how much magical energy is in the sphere. Then, using a special spell I’ve been developing, we can redirect the energy safely into the Everfree Forest to help the plants and creatures there grow and thrive without it threatening the town.”
The ponies set to work, each taking turns applying the formula, integrating bit by bit. Rarity found the process quite enchanting, remarking, “It’s like stitching a beautiful gown, but instead of fabric, we’re using numbers and angles!”
After hours of calculations and magical incantations, the ponies successfully redirected the sphere’s energy, saving Ponyville. They learned that even the most complex problems could be solved with teamwork and by breaking them down into smaller, understandable parts.
Twilight concluded, “Just like in magic and friendship, sometimes looking at a problem from different angles and dimensions can help us find the best solution.” Inspired by their success and the lessons learned, Twilight wrote a letter to Princess Celestia:
Dear Princess Celestia,
Today, my friends and I learned something truly magical about friendship. Just like the Triple Integral in Spherical Coordinates allowed us to explore every part of the sphere’s magic, exploring every facet of our friendships helps us to understand and appreciate them more deeply. Each of us played a vital role in solving today’s mystery, and it reminded us that combining our different perspectives and strengths leads to solutions that none of us could have reached on our own. This adventure has not only taught us more about magic but also deepened the magic of our friendship.
Yours truly,
Twilight Sparkle
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