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The Brain Made

of Math

Machines can't think — so how does your phone already know what you're about

to say?

you. Across town, a car with nobody behind the wheel eases to a stop at a red light. In a

Y our thumb is still hovering over the screen when your phone finishes the sentence for

lab, a computer sorts through thousands of X-rays before a doctor finishes one cup of

coffee. Nobody handed these machines instructions — every single one taught itself.

AS YOU READ, THINK ABOUT...
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® A Very Strange Student

For most of computer history, machines were like
obedient chefs. A programmer wrote out the exact
recipe, and the computer followed it step by step,
never changing a thing. If the recipe had a mistake, the
computer made the same mistake every time. It could
not learn, and it could not improve.

Artificial intelligence (Al) — a computer system that
learns from examples instead of following step-by-
step instructions — flips that recipe on its head.
Instead of telling the machine how to spot a cake, you
show it 1,000 pictures of good cakes and 1,000
pictures of bad ones. The computer studies them,
finds the differences, and writes its own recipe. No
human ever explains the rules.
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- Where in your day is a computer quietly guessing what you will do next?
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e The Guessing Loop

- B ccorcron

Every Al on Earth runs the same simple loop:
examples, then patterns, then a prediction. Your
email's spam filter reads thousands of junk messages
and notices that scammy phrases like "free money"
keep showing up. When message number 10,001
arrives, it makes a prediction — a smart guess based
on patterns — and flings the junk into your spam
folder before you ever see it.

What makes the loop powerful is practice. An Al
makes a guess, checks whether it was right, adjusts its
math, and tries again — millions of times at lightning
speed. Self-driving cars trained this way have already
practiced on more than 20 million miles of real roads.
That is like driving around the planet 800 times
without a single snack break.
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e Three Secret Ingredients

Every learning machine needs three parts, and each one has a job.
algorithm (noun)

a set of rules a computer follows to
solve a problem, like a recipe made
of math.

Data — the pile of photos, words, and numbers the computer studies
— works like experience. The algorithm, a set of mathematical rules
the computer uses to hunt for patterns, acts like the student doing

the homework.
data (noun)

information a computer can study:

T Data SN * Model
The brain — the

pictures, words, numbers, or sounds.

The experience —

rulebook the Al prediction (noun)
writes for itself. a smart guess about what will
happen next, based on patterns.

photos, words, and
numbers to study.

When the studying is finished, the Al produces a model: its own \_ )
private rulebook for making guesses. Think of the model as the brain

the machine built for itself. Ask it a question, and it does not "know" /

the answer — it calculates its very best guess in a fraction of a 7 Get to Know Facts
second.

] In 2016, the Al AlphaGo beat
world champion Lee Sedol 4

. . . o . games to 1 at Go — a board

Al i1s not magic — it Is a3 guessing game with more possible

positions than there are atoms in

the known universe.

machine that never stops

praCI:ICIng. 2 Gmail's Al-powered filters block
about 15 billion unwanted
emails every single day.

3 Google Translate's Al translates
more than 100 billion words a
day across over 100 languages.

® Your New Teammate

Here is the honest truth: Al does not think, dream, or feel anything at
all. It is a guessing machine — one that finds hidden patterns in

oceans of information no human could ever read. Gmail's filters block
roughly 15 billion unwanted emails every day using exactly this trick.

That guessing power is turning computers from tools into
teammates. Al is already helping scientists hunt for new medicines,
translating conversations between strangers in real time, and taking
over the boring jobs nobody wants. The machines learned by
watching us — and what we teach them next is up to you.
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