Modular Arithmetic: How Your “Last Seen” Reveals a Hidden Mathematical World

Every evening, without thinking, you do it, you open Social Media, your thumb hovers and your eyes dart to
the “last seen” time. “Today at 3:14”, they are alive. “Yesterday at 9:22”, why haven’t they replied? “2 days
ago at 11:07”, are they hiding between exams or just ignoring you?

If you are anything like a typical high-school student, you do this between classes, during lunch, and right
before bed. You refresh your inbox more obsessively than your grades. On the surface, this is a tiny, emotional,
very human act. But underneath, it is governed by a quiet, powerful mathematical idea, the modular arithmetic.
The time display is not storing the full cosmic time since the birth of the internet, it is wrapping time into
small, readable chunks, seconds into minutes, minutes into hours, hours into days.

Modular arithmetic, formalized by Carl Friedrich Gauss in 1801, is essentially the study of remainders. We
define congruence as follows: two integers a and b are congruent modulo n if their difference (a - b) is a
multiple of n. This is written as-

a=b (mod n)

In the world of a "Last Seen" feature, the modulus n is typically 12, 24, or 60. When an app displays "Last seen
at 1:15," it is performing a calculation where 13:15 has been "wrapped" around the modulus 12.
Mathematically, 13 = 1 (mod 12). This allows the system to tame infinity by folding it into finite, modular
cycles.

Under the hood, your phone doesn't "see" time as hours and minutes. It sees a single, massive integer: the Unix
Timestamp, which counts the number of seconds elapsed since January 1, 1970.

In this essay, I will show that your “last seen” is actually a window into the way maths tames infinity by
folding it into finite, modular cycles.

In physics and computer science, time is often represented as a huge integer counting seconds since a fixed
moment, the origin of time.

This number keeps growing -
t=0,1,2,3,...

But lets be real, humans cannot meaningfully process 1,712,634,987 seconds for a particular time. We want
labels like 3:14 PM today or 9:22 AM yesterday, the kind of labels that tell us whether we are late to class or
only 10 minutes early to the cafeteria.

This is where modular arithmetic appears. The time display takes that big number and reduces it into modulo
smaller units.

e Modulo 60 for seconds in a minute
s=t (mod60)

e Modulo 3600 for seconds in an hour
m =t (mod3600)

e  Modulo 86400 for seconds in a day
d=t ( mod86400)

Each modulo operation forgets the grand scale and keeps only the remainder, which is the “where we are in the
cycle.” That is exactly what “last seen” does, it takes infinite time and folds it into a finite, readable rhythm.



This ensures that no matter how large the total elapsed time becomes, the displayed result always stays within
the human-readable bounds of our circular time system. Here, division and modular arithmetic are partners;
division steps through the big chunks while modulo wraps them into small circles.

This repeating graph is the visual avatar of modular arithmetic, a line that never ends, but a label that keeps
cycling. Just like your day, which feels infinite, if you think about your whole life, but really just repeats
breakfast, classes, homework, scroll, sleep.

The same idea lives in your phone’s clock, the one you check when the teacher says, “You have 15 minutes.”
When the device shows 3:14, it is really computing.

Hour =[ t/3600| mod 24 and minute = [t/60] mod 60

Here, division and modular arithmetic are partners.

Division steps through the big chunks.

Modulo wraps them into the small circle of 0-23 for hours, 0—59 for minutes.

This is the essence of modular arithmetic, it embraces the idea that some questions only care about position in
the cycle, not the total distance travelled.

Your brain does something similar when you read “3:14 PM today.” You do not ask, “How many seconds since
the start of the universe?” You ask, “Where are we in the day?”” more precisely, “Is this the last 15 minutes
before class ends or the last 15 minutes before exam time?”” The time display is just doing it more precisely.

Suppose the system stores absolute time T, but for display it computes
D=T(mod86400)
This D is the time-of-day label. The time display then overlays a day label.

e Today
e Yesterday
e 2 daysago

This corresponds to how many full days have passed.
q=1T/86400|
So the “last seen” is actually a pair
(day label,D)
where D lives in the ring Z/86400Z. The day label adds a human-friendly macro-structure on top.

In mathematical language, this is a quotient-remainder decomposition of time. The quotient counts how many
full days have passed, the remainder answers where we are inside the day. The “last seen” is therefore the
modular fragment of time that your brain is allowed to see, much like your school day is split into periods,
homework, and free time, even though your life is much longer.

The crucial idea is that modular arithmetic hides information, but in a very controlled way.

Let us understand how last seen is computed.
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In the “last seen” example

e Many absolute times map to the same “3:14 PM today.”
e  Only the day label and the modular residue distinguish them.

This is the emotional edge of modular arithmetic. It reduces the overwhelming infinity of time into a small,
readable core at the cost of detail. You gain usability but you lose precision.

You can think of this as if every time you send a message between classes, someone wraps your text in a
mathematical cloak before it leaves your phone because no one wants your late-night rants or exam stress texts
to be public.

Your calendar knows that
day of week=day number(mod?7)

Every 7 days, the pattern repeats. When you see “Monday, April 13,” your brain is implicitly using modular
reduction to map the infinite march of days into the 7-day cycle

This is the same rhythm that structures your week.

¢ Sunday free time
e Monday to Friday marathon of school
e  Weekend catch-up

Then the cycle resets

You can draw a small circle with 7 points, each labelled Monday to Sunday, and imagine the infinite calendar
as a line whose every 7th day lands on one of these points.

For a teen, this is the same rhythm that appears in study playlist. 3:10 of focus, 0:50 of scrolling, 3:10 of focus,
0:50 of scrolling, another loop, another modulo.

Your body also lives in modular cycles. The circadian clock wraps time into a 24-hour cycle. Hormone levels,
core temperature and alertness follow patterns that repeat every roughly 24 hours. Mathematically, these
rhythms are functions on

R/24Z - time wrapped into a circle.
The emotional rhythm of modular life

Modular arithmetic is not just algebra, it is a metaphor for human experience.



You noted that the body lives in "modular cycles". These can be modeled using Fourier Series, where any
periodic function like your hormone levels or sleep patterns is represented as a sum of sines and cosines.
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Here, n=24 is the fundamental period. This shows that the time Seen in math is not just for phones, it is the
fundamental language of Symmetry in nature

Fourier also “Decomposes Your Biological Clock™. It follows the circadian rhythm of your body and logs in
the details. We all know that the Circadian rhythms repeat every ~24 hours. Lets say, Cortisol peaks at 8 AM,
dips at midnight. So the Fourier representation will be -
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cortisol(t) = Ay + Aj cos (24) + By sin (24)
Modular connection: t =t'(mod24)t=t ' (mod24) — identical hormone levels. Your body lives on the circle
R/24Z
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Sleep (24h): cos(2nt/24)
Hunger (12h): cos(4mt/24)
Body temp (24h): cos(2nt/24 + @)

The complete model will be -

We live our lives in cycles

e  Weeks, months, years
e School semesters, exam seasons, holiday breaks
e  Sleep-wake patterns, work-rest loops

Each cycle is a ring of time. You start at 0, you move forward and then you wrap around. The “last seen” label
is a tiny echo of this larger pattern. It marks where you are in the ring of your week, your month, your
friendship timeline.

When a message says “yesterday at 9:22,” there is an emotional weight. That number hides



e How many total seconds have passed since the universe began
e How many thoughts you’ve had between classes
e How many decisions you’ve made since the last reply

But maths, and your phone, only show you the residue and in that residue, the emotional story is written.
So, why should a high-school maths student care that their “last seen” time is a modular residue of time?

Because it shows that modular arithmetic is not some abstract circus trick, it’s the language of rhythm,
repetition, and intelligibility in an infinite world.

Every time you check “last seen,” you are living inside a wrapped-around number line where the big, scary
infinity of time is compressed into a small, readable label. The same idea underlies clocks, calendars, music,
and cryptography.

In that sense, the tiny fragment of time your phone shows you is a perfect example of modular arithmetic itself,
a finite, human-scaled window into the deep, repeating structure of the universe. When you see “today at
3:14,” remember that behind the pixels lies a quiet, powerful idea, maths hiding infinity in a circle so that you
can understand it and in the process, so you can squeeze in one more message before the bell for the next class
rings.

Hence, the complete equation is
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And if you ever want to see it, just sketch a spiral line wrapping onto a circle and label it “last seen.” That is
the graph of modular arithmetic in your pocket between classes, in your group chats, and in the rhythm of your
life.



