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EXECUTIVE
SUMMARY
Technology has played a major role in all aspects

of human life, but not all of them is positive.

Throughout the last few decades, technology has

slowly integrated itself into mathematics in the

forms of calculators, computers, and

smartphones. They claim to have powerful tools

that can further enhance our understanding of

math, but what happens when you try to solve a

problem that not even a computer can

understand? Who do you turn to? 

 

Luckily, there are mathematicians who have

recently solved some of the biggest mathematical

mysteries of the last few centuries. This white

paper will give you an overview of their mission

and accomplishments, as well as an analysis of

what type of approach they took to ultimately

solve these problems and how you can replicate

this approach for whatever job or assignment you

need to do next.

Mathematics are everywhere on this planet. It is not

alone, as technology is taking over everything we

know, including mathematics. What do technology and

mathematics have to do with each other? It’s the same

relationship technology has with every other aspect of

life, and that is interference. Humans in today’s society

have become so dependent on technology that they

feel naked without it.  

 

The smartphone is the primary culprit in society in

terms of attention theft. Humans already have an

extremely low attention as it is, and the smartphone

has taken away all of it in favor of a divided mindset

that prevents the human brain from ever reaching its

fullest potential.

 

TECH +
MATH =
PROBLEM
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Technology is creeping slowly into the world of mathematics. Beginning with the calculator, which can perform basic

functions (and nowadays can play games and make graphs), and continuing with the computer and smartphone, some

of the most important lessons that students needed to memorize a half-century ago are now relegated to a few

button presses on a laptop or calculator.  

 

The problem with having technology so easily integrated into mathematics is that students and enthusiasts may not

be able to focus and produce as much value towards solving the problem as they would if they were to rely on

themselves and the knowledge they’ve gathered, whether it be from classroom teachings or textbooks. Every piece

of technology that has been applied to mathematics has helped make lives so much easier because a complex

multiplication problem that would take minutes to think about and solve manually can be done on a calculator in less

than half-a-second.  

 

The calculator, specifically, is regarded as one of, if not the most powerful and efficient mathematical tool out there,

because it can perform all of the calculations necessary to reduce the time it takes to solve problems in half. Jordan

Nisbet writes “there is also evidence that children become more flexible in the way they compute through the use of

calculators. It allows them to apply their knowledge of place value and other number related concepts rather than

using a traditional algorithm.” Despite all of the powerful functions a calculator can provide for math students, it has

removed a lot of the challenge for younger students who are now “learning” their multiplication and division

alongside a device that can do it for them.
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DID YOU KNOW: The average
person touches their phone

2,617 times per day!

Credit:
https://cosmosmagazine.com/mathematics/evolution-calculator:



In order to learn how students

and enthusiasts can break the

boundaries of mathematics, it

is best to showcase examples

of some extraordinary

mathematicians throughout

the 20th Century and see how

they became so renowned.

 

 

THE
HISTORY

This is the main issue in today’s society: most

students despise math as a school subject.

Why? In my personal opinion, the computers

and calculators are taking the fun out of

mathematics. When a student has an issue

with a problem, instead of trying to

collaborate with another student or learn

more about the expression they are solving,

they turn to their computer or calculator and

write down whatever answers gets spit out at

them. This is affecting the world because if

more and more students hate math then they

won’t want anything to do with math when

they grow up. Jobs that require math,

therefore will begin to empty out and no one

will take them. 

 

There needs to be a way to make math fun

again, because if students start to enjoy math,

then maybe they can grow up to be the first to

solve some of the most famous math problems

in history, thus pushing the boundaries of

mathematics.
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A survey from Gallup shows that
math (dark blue) has been the most
valuable subject for life after school

from 2002 to 2013.

Why do students
despise math?
Less ways to get good

grades

They find it dull

Too much memorization

You make a lot of

mistakes

1.

2.

3.

4.

Source: https://www.oxfordlearning.com/why-kids-hate-math-how-to-help/



Fermat’s Last Theorem is not the only unsolvable math

problem on the planet. In 2000, the Clay Mathematics

Institute brought seven of the most difficult and famous

unsolvable problems to the math community and

challenged them to solve them all. They are dubbed

the Millennium Prize Problems, with a reward of

$1,000,000 USD for solving any one of the seven 

problems. So far, only one of the seven problems 

have been solved: the Poincare Conjecture

by Grigori Perelman, who declined the prize

money.

First is Andrew Wiles. Andrew has enjoyed math

his entire life. When he was ten years old, he

found a book in his library which described one

of the most famous unsolved math problems of

its time: Fermat’s Last Theorem. This theorem

states that:

In the 1980s, it was discovered that the

Taniyama-Shimura conjecture directly related to

Fermat’s Last Theorem. That meant if Andrew

could find a proof to Taniyama-Shimura, then he

would have solved Farmat’s Last Theorem as well.

In Spring 1993, Wiles solved the problem without

needing Taniyama-Shimura, but a review months

later suggested Andrew made one mistake, which

forced him to tackle the problem for another year

until he finally found a solution to Taniyama-

Shimura.
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"Here is a problem
that I, as a 10-year-

old, can easily
understand, whereas

all of the great
mathematicians from

before have been
unable to resolve."

Andrew Wiles

x + y ≠ z,  n>2n      n      n

This is a more generalized form of the Pythagorean

Theorem: a^2 + b^2 = c^2. Fermat argues that if

you replace the 2’s in that equation with any integer

larger than it (3, 4, 5, etc.), it will be completely

impossible to find a solution. This theory needed a

proof to be true. While Fermat claims to have had a

proof, no one has ever found it. Thus, Andrew

embarked on his mission to find a proof of his own.

Source: https://commons.wikimedia.org/wiki/File:Elliptic_curve_simple.svg

Source: https://commons.wikimedia.org/wiki/File:Torus_cycles.svg



DEEP WORK
Cal Newport, author of the book Deep Work,

has written about how we can rewire our

brains to get ourselves out of a distracted

world and into one filled with focus,

purpose, high-level learning and

productivity. Even though it is more optimal

to be engaged in deep work while you

compute complex mathematics, there are

numerous factors as to why deep work is not

practiced:

The Average SAT scores for

both math (blue) and reading

(orange) were rising up until

2006, when a very familiar tech

product was invented. It's so

familiar, you're probably 

reading this on one

right now!
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How were Wiles and Perelman able to solve problems that have baffled mathematicians

from all over the world for over three centuries and nearly one century respectively?

Metric Black Hole:  Newport says there is no way

of measuring how effective deep work is

compared to shallow work, therefore it is

impossible to know exactly how badly we are

hurting ourselves and our brains for not going

deep.

Principle of Least Resistance:  We tend towards

behaviors that are easiest in the moment. We

will usually do the things that require the least

amount of effort or thought.

Source: https://blog.prepscholar.com/average-sat-scores-over-time



Andrew Wiles and Grigori Perelman are famous for

finding proofs for extremely difficult theorems and

conjectures. How were they able to do it? Both Wiles

and Perelman locked themselves up in their rooms

for seven years, cut themselves entirely off from the

rest of their research and the rest of the math

community, and worked in secrecy towards solving

their proofs.

THE BENEFITS
OF DEEP WORK

All of these traits are led towards one major distracting

device: the smartphone. This device is the main reason

why most people physically cannot go deep in their work.

Smartphones are everywhere, and while they have a lot

of beneficial impacts towards our society, they are also

hindering our mental health in numerous ways, including:

 

- Lowering our attention span to median of 40 seconds

- Impairing our cognitive ability (study shows that people

perform significantly less on cognitive tests even if their

phone is off and in the same room)

- Giving us bad goals (i.e. more followers)

- Giving us depression (teens who spend 3+ hrs/day on

electronics more likely to have a risk factor for suicide)

- Hindering adolescence (25% teens lack driver’s license

by end of high school)

- Destroying our social lives (2000-2015, number teen

hangouts dropped 40%)

 

Newport exclaims, however, that there is still time to

switch our brains back to the way they are supposed to

operate.
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This is one of the

great benefits of deep

work: you become

irreplaceable.

Newport describes

that the two core

abilities to have in this

New Economy are:

These two have most certainly engaged

in deep work. They kept themselves

isolated, they worked on their own, they

were learning and discovering at the

same time, and neither of them used

electronics throughout the entirety of

the seven years. Computers were

becoming increasingly powerful and

relevant during these attempts at

solving the problem, so why couldn’t the

machines solve them? In an interview,

Professor John Conway from Princeton

University said, “Well, how many

numbers are there? You’ve got to [check

Fermat’s Last Theorem] with infinitely

many numbers. So after you’ve done it

for one, how much closer have you got?

Well, there’s still infinitely many left.

After you’ve done 1,000 numbers how

much closer have you got? Well you’ve

still got infinitely many left. After

you’ve done a million, there’s still

infinitely many left. In fact, you haven’t

done very many, have you?” That is why,

Wiles explained, you need a human for

this problem: you can find a proof

without needing to solve for every

number – something a computer cannot

do.
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- The ability to quickly
master hard things
 
- The ability to produce at
an elite level, in terms of
both quality and speed



Once you go into deep work and notice that you begin to develop these

characteristics, you will become so much more valuable than a computer

ever could. There are other arguments that Newport explains can help you

work more productively and live a better life. 

 

He introduces the “Neurological Argument,” which he says “a skillful

management of your attention is the key to improving every aspect of your

experience.” If you are able to manage your attention well, focus on the

things that are tough to solve and let your mind rest when it needs to, your

life can be so much more enriching and fulfilling because you will be getting

more done and having more time to spare. 

 

Andrew Wiles is a great example of Newport’s next argument: the

“Psychological Argument,” which he says that “the best moments occur

when a person’s body/mind is stretched to its limits in a voluntary effort to

accomplish something difficult.” Wiles did not have to do this. He did not

have to try and solve Fermat’s Last Theorem. He did it anyway, and he says

that “this is the most important work I have and will ever do in my career as a

mathematician.”

Despite all of the benefits towards engaging in

deep work for math, there are still plenty who

believe that technology is so positive towards

learning mathematics, that it’s even beneficial to

learning. Tom Button claims that a smartphone is

now a really powerful tool for mathematics. His

argument for not needing the times tables

anymore is that we now have a smartphone

wherever we go, so we have a calculator with us at

all times. He is also passionate in the fact that

there are free smartphone graphing apps that can

link a certain graph to an algebraic expression and

show the student all of the properties that make

both the graph and the expression the same. For

some students who are visual learners, this can be

helpful towards their learning.

THE OTHER SIDE
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"This is the

most important

work I have and

will ever do in

my career as a

mathematician."

ANDREW
WILES

This is about 44.7 million students that are using digital
devices in their schools..

 
 
 
 

Source:
https://www.educationsuperhighway.org/announcements/98-

percent-public-school-districts-connected-to-high-speed-



Dr. Matthew Larson, curriculum specialist

and former president of the NCTM, says,

“Appropriate use of technology can

enhance students’ understanding of

mathematical concepts. The use of

technology also dictates that we

instructionally broaden our goals beyond

answer finding to include a focus on the

reasonableness of answers and how results

will be used in a given context. This is

critical so students don’t blindly accept the

answers a calculator may provide.” Larson

is correct in that moderate use of

technology in the classroom can enhance

learning in students, especially in

collaborative settings. That being said, if

students were to keep relying on this

software to understand math problems,

then it will be impossible for them to reach

the level of human cognitive capacity as

Wile and Perelman, who needed much more

than a computer to be able to solve

previously unsolvable conjectures.
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What are the
other 6

Millennium Prize
Problems?

P vs NP
Hodge Conjecture

Riemann Hypothesis
Yang-Mills Existence and Mass Gap

Navier-Stokes Existence and
Smoothness

Birch-Swinnerton-Dyer Conjecture

1.
2.
3.
4.
5.

6.
A phone being gated

from unlocking the true
power of mathematics



HOW TO DO DEEP WORK
In order to magnify your mathematical cognitive capacity to the point where you can attempt

very challenging problems without breaking a sweat, the ability to engage in deep work is

required. Cal Newport provides multiple suggestions on how to begin your journey into a

mental state of depth. He suggests the following:

 

- Decide what time(s) of day works for you (start with less hours of deepness to slowly get your

brain back into the swing of things, then gradually get more extreme with your hours. Cal

Newport suggests a maximum of one hour per day for those just starting out).

- Find a location to get this work done (preferably not in your house or in a public place you

know all too well).

- Don’t take any tech with you (that way, if you feel like you need a break from the deep work,

you’ll have to walk back just to see what’s on your device).

- If you’re bored, keep sitting there and thinking. Even if you feel an uncontrollable urge to go

back on the tech you love, resisting it will make your brain that much more resistant. When

asked why he did whenever he got stuck, Andrew Wiles replied, “you have to stop, let your mind

relax a bit and then come back to it. Somehow your subconscious is making connections and you

start again and it’s obvious. I can’t explain why. But you have to have the faith that that will

come back.”

- If necessary, perform a digital detox. Forbid yourself from using any application or devices

that poses as a distraction to your attention.

 

Remember, if you want to try and be the first to solve a problem that thousands of

mathematicians have tried to do the century before you, you better step out of your comfort

zone and train your brain to use its maximum cognitive capacity on what you want to figure out.

CONCLUSION
Mathematics is something special. It’s one of those subjects where it feels like the work is never done. It 

 inspires you to keep going, it tests your brain in ways your brain has never been challenged before, and it’s

one of few subjects that requires you to retain what you have learned to figure out more pieces of the

puzzle. For Andrew Wiles and Grigori Perelman, mathematics is a journey to a higher level of understanding.

In math, you either get the answer right, or you get it wrong. There may be one way to get a specific proof or

answer, but there are infinitely many ways to get that question wrong, and if you are getting distracted by a

device that you claim is enhancing your understanding of math, then you are mistaken. In order to reach the

highest possible level of mathematics, you must suspend your belief and put away the computer because not

even WolframAlpha can do what Wiles and Perelman did. Let me ask you: why carry around a calculator

when you can build one in your mind?

11



REFERENCES
“98 Percent of U.S. Public School Districts Connected to High-Speed Broadband, But 2.3
Million Students Still Left Behind.” EducationSuperHighway,
2019, https://www.educationsuperhighway.org/announcements/98-percent-public-school-
districts-connected-to-high-speed-broadband/
 
Aldric, Anna. “Average SAT Scores Over Time: 1972 - 2019.” Average SAT Scores Over Time:
1972 - 2019, 6 Oct. 2019, https://blog.prepscholar.com/average-sat-scores-over-time
 
Button, Tom. “Why Smartphones Are a Really Useful Tool in the Maths
Classroom.” Teachwire, Maze Media, 21 Sept. 2018, https://www.teachwire.net/news/why-
smartphones-are-a-really-useful-tool-in-the-maths-classroom
 
Duke, Christian, Adrian Ward, Ayelet Gneezy, and Maarten Bos. “Having your smartphone
nearby takes a toll on your thinking.” HBR, 20 Sept. 2018, https://hbr.org/2018/03/having-
your-smartphone-nearby-takes-a-toll-on-your-thinking
 
England, Jason. “Evolution of the Calculator.” Cosmos, 25 Jan.
2016,https://cosmosmagazine.com/mathematics/evolution-calculator
 
Goutay, Nicolas. “How Grigori Perelman Solved One of Maths Greatest Mystery.” Medium,
Medium, 16 Jan. 2014, https://medium.com/@phacks/how-grigori-perelman-solved-one-of-
maths-greatest-mystery-89426275cb7
 
Group Gordon, Inc. “Math and Science Are Kids' Favorite Subjects, But Parents Value
Reading and Writing Skills More, According to New Study.” GlobeNewswire News Room,
"GlobeNewswire", 18 Apr. 2017, https://www.globenewswire.com/news-
release/2017/04/18/988983/0/en/Math-and-Science-are-Kids-Favorite-Subjects-But-
Parents-Value-Reading-and-Writing-Skills-More-According-to-New-Study.html
 
“Horizon 1996: Fermat’s Last Theorem.” Dailymotion, uploaded by Llayster,
2017,https://www.dailymotion.com/video/x621ukl 
 
Jones, Jeffrey M. “Americans Grade Math as the Most Valuable School Subject.” Gallup.com,
Gallup, 4 Sept. 2013, https://news.gallup.com/poll/164249/americans-grade-math-valuable-
school-subject.aspx    
 

12

https://blog.prepscholar.com/average-sat-scores-over-time


REFERENCES
“Millennium Prize Problems.” Brilliant Math & Science Wiki,
2019, https://brilliant.org/wiki/millennium-prize-problems/
 
Newport, Cal. Deep Work. New York, Grand Central Publishing, 2016.
 
Nisbet, Jordan. “5 Irresistible Benefits of Technology in the Math Classroom.” Prodigy Math
Blog, 2 May 2019, https://www.prodigygame.com/blog/technology-in-the-math-classroom/  
 
“Pardon the Interruptions.” Your Undivided Attention, from the Center for Humane
Technology. 19 Sep, 2019, https://humanetech.com/podcast/
 
The Plus Team. “Andrew Wiles: What Does It Feel like to Do Maths?” Plus.maths.org, 1 Dec.
2016, https://plus.maths.org/content/andrew-wiles-what-does-if-feel-do-maths
 
Twenge, Jean M. “Have Smartphones Destroyed a Generation?” The Atlantic, Atlantic Media
Company, Sept. 2017, www.theatlantic.com/magazine/archive/2017/09/has-the-
smartphone-destroyed-a-generation/534198/.
 
“Why So Many Students Hate Math (And How To Fix It).” Oxford Learning, 28 Mar.
2019, www.oxfordlearning.com/why-kids-hate-math-how-to-help/.

13


