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INTRODUCTION

Weekends with family are always a rollercoaster of emo-
tions and tasks. Especially at your parents’—well, my
parents’... Despite being over 40, I still do everything
wrong and don’t apply myself enough.

Evenings are better. You've listened to the complaints,
you’ve overstuffed yourself, and you’ve finally managed
to get comfortable in a house that, every time you come
over, seems smaller and smaller. You're there with a book
(actually, you're on your phone browsing memes, but
“book” sounds much better when you write a short
story)... so you're there with your book, chilling, until
your Dad, who has been reading an actual book... asks,

“What the f*ck is AI?!”

...that directness is something you don’t see with any other
generation. A gambit to a conversation that can throw off any-

one, especially someone engulfed in the works of Ovid.
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What? Why? What?
What the f*ck is AI? ARE YOU DOING AI?
What do you mean, am I doing AI? You mean, do I use it?

Jesus, I can’t even ask you a simple question... can you just tell

me if I have it on my phone so I can do it?

Christ. It's worse than the time I tried to tell him, from the
other side of the globe, via WhatsApp messages, how to
connect the stupid TV setup box to a stupid TV with an
HDMI cable. (No, I could not call him because I was in
Oman, and they don’t let you use WhatsApp audio or

make video calls...)

Anyway. There I was, facing another challenge.
But actually —what the heck is Al..

Well, it’s artificial intelligence, Dad, so...

Don’t be a smart ass. I didn’t ask what the abbreviation stands

for — tell me what it is.

How do I know what itis... a computer program that has
something to do with language, converting it into vectors
or models and then googling stuff on its own and then

spitting out the answer in a way you want it?
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Good thing I had my phone, so a quick Google search...
Alis...

The next couple of pages will be me using Al definitions
and mapping steps that will hopefully help you under-
stand how the hell AI works, after which I will translate
these into something more understandable. So either try
and follow the smart talk or screw it and jump to where

it says BANANA...

Artificial Intelligence (AI) refers to computational sys-
tems capable of performing tasks that traditionally re-
quire human intelligence, such as reasoning, problem-
solving, pattern recognition, and decision-making. Al is
built upon various subfields, including machine learning
(ML), where systems learn from data; natural language
processing (NLP), which allows Al to interpret and gen-
erate human language; and computer vision, which ena-

bles machines to process visual inputs.

One of the most important aspects of Al is its ability to
process human language through natural language pro-

cessing (NLP), which involves two main stages:

1. Conversion of Natural Language into Vectors (Nu-

merical Representation)
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2. Generating a Natural Language Response from

Processed Data

1. Conversion of Natural Language into Vectors

(Numerical Representation)

Before an Al model can “understand” language, it must
first convert words into a form that it can process — math-
ematical representations known as vector embeddings.

This process follows these steps:

e Tokenization: The input sentence is broken into
smaller pieces called tokens. These can be words,
subwords, or even individual characters, depend-
ing on the model.

e Embedding Mapping: Each token is converted
into a numerical vector using a pre-trained em-
bedding model (e.g., Word2Vec, GloVe, or trans-
formers like BERT). These vectors capture the
meaning and relationships between words.

e Positional Encoding: Since meaning in language
depends on word order, a positional encoding is
added to the vectors so the model knows the se-
quence in which the words appeared.

e Contextual Understanding (Transformer
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Architecture): Al models, especially transformer-

based models like GPT, use mechanisms like self-

attention to analyze how different words in the

sentence relate to each other.

2. Generating a Natural Language Response from

Processed Data

Once the input text has been transformed into numerical

vectors, the Al must generate a response. This follows

these steps:

Decoder Mechanism (Transformer-based Mod-
els): Using the input vectors, the model predicts
the next most likely sequence of words in a re-
sponse. It does this by assigning probabilities to
different possible words using a softmax function.
Beam Search or Sampling: The Al selects the most
probable words to generate a fluent and coherent
response. This can be done through greedy search,
beam search, or temperature-controlled sampling
(to balance creativity and coherence).

Detokenization: The generated word vectors are

mapped back to human-readable text.

By using this multi-step vectorization, prediction, and
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response generation process, Al can simulate human-like
conversation and decision-making with increasing accu-

racy and contextual awareness.
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STEP 1:
CONVERTING NATURAL LANGUAGE INTO

VECTOR REPRESENTATIONS

(Turning Words into Numbers Al Can Understand)

When a user inputs a sentence like:

“What is the weather like today?”

1. Tokenization
The Al breaks the sentence into smaller parts (tokens).

Example:

[“What”, “is”, “the”, “weather”, "“like”, “to-

II, \\?II]

day

Some Al models break words even further into subword

tokens:

“What" “iS" “the" “Weath”, \\ern, “like”,
4 4 4

“tOday", \\?II]
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This helps the Al handle unfamiliar words more flexibly.

2. Embedding Mapping

Each token is converted into a word embedding — a nu-

merical vector that represents its meaning.

Example representation:

“weather” - [0.24, -1.506, 3.14, 0.67, ..]

These embeddings capture relationships between words.

For example, “weather” and “rain” are closer in vector

space than “weather” and “orange”.
3. Positional Encoding

Al doesn’t naturally understand word order like humans
do, so it adds positional information to each token to in-

dicate its place in the sentence.

This helps the Al understand that “weather” comes be-

fore “like”, preserving the sentence’s structure.

4. Context Understanding (Transformer Self-

Attention Mechanism)

The Al uses a Transformer model (like GPT or BERT) to

analyze how words relate to each other in context.
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Example:

e “Weather” is more related to “today” than “what”.
e “Like” might imply preference in some cases, but

here it describes conditions.

The Al assigns different importance (weights) to each
word using a self-attention mechanism to better under-

stand meaning and intent.
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STEP 2:
PROCESSING AND GENERATING

A RESPONSE

(Al Thinks and Responds)

After converting the sentence into numerical vectors, the

Al processes the data and generates a response.

1. Decoder Mechanism (Predicting the Next
Word)

The model begins generating an answer one word at a
time. Then, it assigns probabilities to different possible

next words.

Example (for the first word in the response):
“It’s” - 85%

“Today” - 60%

“Sunny” - 45%
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The Al selects the most likely next word: “It’s”

2. Beam Search or Sampling (Choosing the Best

Sentence)

The Al continues predicting words while ensuring the

sentence remains coherent.

Example output candidates:
“It’s sunny outside today.”
“It might rain later.”

“Weather reports say clear skies.”

The Al picks the most natural-sounding response.

3. Detokenization (Converting Numbers Back to

Words)

The Al turns the selected words from numbers back into

readable text and presents the response:
= Al’s Response:

“It’s sunny outside today.”
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BANANA

So let me explain it ...

Think of Al as a very smart librarian who listens to your
questions and finds the best answer in a giant book of
knowledge. However, instead of reading words the way

humans do, Al needs to turn them into numbers first.

1. How AI Understands Your Words (Turning

Language into Numbers)

When you type or speak something to an Al (like a chat-

bot), it doesn’t understand words like we do. Instead, it:

e Breaks the sentence into small parts (words or
pieces of words)

e Changes each word into numbers based on what it
means and how often it appears in language

e Looks at the order of words to understand the
meaning better (for example, “I love dogs” is dif-

ferent from “Dogs love me”)
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e Thinks about how words relate to each other (for
example, “car” and “truck” are more related than

“car” and “kiwi”)

2. How AI Answers Your Question (Turning

Numbers into Words Again)

Once the Al understands what you're saying in numbers,

it needs to reply. It:

e Finds the best answer by looking at billions of ex-
amples it has learned from

e Chooses the most likely words to form a sentence
that makes sense

e Turns the numbers back into words so you can

read or hear the response

It’s like a translator that turns words into numbers, does
some smart thinking, and then translates numbers back
into words. That’s how Al can chat with you “like a per-

7

son .

In short:

Imagine Al as a translator between you and a super-smart

dictionary.
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First, Al listens to your words and breaks them into

smaller parts.

e Like when a teacher underlines keywords in a sen-

tence
Then, Al changes each word into a code made of numbers.

e Like how grocery stores use barcodes instead of
writing prices
Al “thinks” about how the words relate to each other (we

will come back to the “thinking” part).

o “Weather” is important, but “like” could mean dif-

ferent things
e [t figures out the best way to understand your

question
Al picks the best answer, one word at a time.

e Like how you complete a sentence when playing a

word game

Finally, Al turns the numbers back into a full sentence

and gives you an answer.

e Just like how a chef takes ingredients and turns

them into a meal
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®: You asked: “What is the weather like today?”

@ Al replies: “It’s sunny outside today.”
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How HUMAN LANGUAGE

DIFFERS FROM COMPUTER LANGUAGE

So Jacek Walasek, the guy who made Al for the company
I work with —well, actually, I don’t know if he made it or
just harnessed it. He did something, and he’s very smart,
so I listened to him. After reading this draft of the book,
he said I should explain how human language is different

from computer language.

He then proceeded to talk about a piece of string, dimen-
sions, vectors, over 1,500 vectors, and ... anyway, here’s
my translation of what he said so we can all understand
how human language is different from computer lan-
guage —and why the translation step is necessary to com-

municate with computers.

Language is complex, which makes it challenging for
computers to understand. When we look at the alphabet,

there’s no obvious reason why “B” should be connected
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to “A.” They’re simply arranged in a sequence, with no
real relationship between them. Computers, however,
work differently. In binary code, everything is repre-
sented using just Os and 1s, allowing information to be

stored, processed, and compared mathematically.

Instead of seeing words as isolated symbols, Al repre-
sents them using vectors —mathematical structures that
allow computers to recognize relationships between

words, concepts, and ideas.

Before we explore how Al processes language, it’s helpful
to understand how computers store and handle infor-
mation. At the core of everything digital is the bit—the
smallest unit of data, which can be either 0 or 1. Eight bits
together form a byte, which is enough to store a single

letter. For example:

e A =01000001
e B =01000010
e C=01000011

To store the entire alphabet, we need 26 bytes. To include
numbers, we need 10 more bytes. If we add special char-
acters such as punctuation marks, the system must han-

dle over 90 unique symbols, each stored as an 8-bit binary
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code.

Now, computers don’t just store single letters —they pro-
cess massive amounts of information every second. A kil-
obyte (KB) is 1,024 bytes, roughly enough to store a short
paragraph of text. A megabyte (MB) is 1,024 kilobytes —
about the size of a small book. A gigabyte (GB) is 1,024

megabytes, large enough to store thousands of books.

ChatGPT processes data at an astonishing scale. Every
second, it reworks gigabytes of text data—analyzing,
comparing, and generating responses in real time. With
each interaction, ChatGPT is scanning and retrieving rel-
evant pieces of information from its massive knowledge
base, applying patterns it has learned, and constructing

meaningful sentences —all in a fraction of a second.

But storing and retrieving words isn’t enough. A list of
words in order, much like a dictionary, wouldn’t capture
their meaning or relationships. That’s where vectors

come in.

At its simplest, a vector can be thought of as placing
words in a structured space. If we arranged words in a
straight line based on their spelling, “dog” and “desk”
might end up next to each other just because they both
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start with “d.” However, this wouldn’t reflect their mean-

ings at all.

To fix this, we add a second dimension, like the X and Y
axes on a graph. Now, we can group words based on
meaning, not just spelling. “Dog” and “cat” would be
close together, while “desk” would be farther away. This
functions like a map, helping Al find connections be-
tween words based on meaning rather than just appear-

ance.

A third dimension makes Al even more precise. Now, not
only are “dog” and “cat” near each other, but we can sep-
arate them further by characteristics like “domestic” ver-
sus “wild.” With additional dimensions, Al can
distinguish context, synonyms, and intent, improving its

understanding.

Humans naturally think in three dimensions, but com-
puters can process thousands of dimensions at once.
ChatGPT, for example, organizes words in a 1,536-dimen-
sional space. This is why Al can recognize that “no” is
similar to “not,” but unrelated to “knot,” even though
they sound alike. Each added dimension provides an-

other layer of understanding, making Al more accurate in
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its interpretation of language.

Because of these multi-dimensional vectors, Al can recog-
nize synonyms, determine sentence intent, and even pre-
dict missing words. For example, if a sentence reads, “The
dog ___in the park,” Al knows that “runs” is more likely
than “flies” or “sleeps” based on how words are typically

used together.

All of this happens incredibly fast. Each second, Al sys-
tems like ChatGPT process billions of calculations across
thousands of dimensions. This level of complexity allows
Al to move beyond simple word matching —helping it

understand context, tone, and nuance.

Vectors are the foundation of Al’s ability to process lan-
guage. Instead of treating words as isolated symbols, Al
maps them into a multi-dimensional space, capturing
their meaning and relationships. This allows Al to inter-
pret language, generate natural responses, improve

search results, and even assist with writing.

With each interaction, Al improves its ability to analyze,
compare, and generate meaningful responses —making it
one of the most powerful tools for understanding and

processing human language.

|23 |



Okay, now that we know what it is, let’s talk about the
KEYWORDS associated with AI ...
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Al GLOSSARY

1. Algorithm: A set of step-by-step instructions that
a computer follows to perform a task —like a recipe
for baking a cake.

2. Artificial Intelligence (AI): Computer systems de-
signed to perform tasks that require human-like
skills, such as understanding language or recog-
nizing images. Al does not “think” but instead
processes information based on patterns from
training data.

3. Bias in AI: When AI produces unfair or unbal-
anced results due to incomplete or skewed train-
ing data. For example, if facial recognition Al is
trained mostly on lighter-skinned faces, it may
struggle to recognize darker-skinned individuals.

4. Chatbot: A program designed to simulate conver-
sation with users. Examples include website cus-

tomer support chats or virtual assistants.
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10.

Deep Learning: A type of advanced machine
learning that uses multi-layered neural networks
to recognize patterns and make complex decisions.
Hallucinations: When Al generates incorrect or
made-up responses. Studies suggest that Al sys-
tems can hallucinate in about 3% to 50(!)% of re-

sponses. (Source, Source) — for those reading

offline, info on sources is provided below.
Machine Learning (ML): A process where com-
puters learn from data and improve their perfor-
mance over time without being explicitly
programmed for every task.

Natural Language Processing (NLP): The technol-
ogy that helps computers understand and respond
to human language, such as voice commands or
written text.

Neural Network: A computer model inspired by
the structure of the human brain, used to recognize
patterns, such as identifying objects in images or
distinguishing different voices.

Prompt: The input (question or command) that a

user gives to an Al system to get a response. For
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https://siliconangle.com/2024/02/07/ai-hallucinations-3-problem-no-one-can-fix-slows-ai-juggernaut/?utm_source=chatgpt.com
https://arxiv.org/abs/2309.09401?utm_source=chatgpt.com

example, asking ChatGPT, “What's the weather
like today?”

11. Training Data: The information Al learns from
during development. If Al is being trained to rec-
ognize cats, it will study many labeled cat images

to improve its accuracy.
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WHAT ELSE IS AI?

Al is just a nice name all companies use to show that they
are trendy, like the time everything was BIO or green or
5G or eco or smart. Now, everything needs to be Al, from

a phone to a dishwasher, from a car to a yogurt.
No brand is left behind.
How do you start with AI?

ChatGPT was, I guess, the one that was the game changer.
You could ask it stuff, and it would give you the answer
in a way that you understood. Not in the form of links,

paid content, or ads.

Example of a Simple Prompt:

Why do we see lightning before we hear thunder?
ChapGPT’s Response (Correct):

Light travels faster than sound. So, we see

the lightning almost instantly, but the
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sound of thunder takes longer to reach us.
Of course, sometimes, it didn’t make any sense.
Example of a Simple Prompt:

Is HTML a programming language?

ChatGPT’s Response (It didn’t add up):

Yes, HTML is a programming language because
it instructs the browser on how to display
content. Just like other programming lan-
guages, 1t uses syntax and structure to

communicate with computers.

(Not quite! HTML is a markup language, not a programming
language. It structures content, but it doesn’t have logic like
loops, conditionals, or functions, which are the core features of

actual programming languages.)

But still, it was easy to comprehend.

This is what I showed my Dad.

Simple prompting, comprehensive answers.

My Mom chimed in with a request to help her write a doc-
ument she could send to the city asking for a parking per-

mit. The answer popped out in less than 10 seconds.
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Formatted and all.
We were all really impressed.

“Now, this is something we will use every day,” they
both said, and I felt like a winner. There I was, introduc-
ing them to a tool that would once and for all substitute

me as their go-to guy for weird questions and requests.

What a relief our lives from now on will be, rid of frustra-
tion, irritation, impatience, and a time of bliss was upon

us.
Well, for about a week.

After 7 days, I got THE CALL with a “How do I go to
Netflix again? But the other Netflix, the one with Frasier

on... oh... you mean... ok, here’s what you do...”

So why isn’t ChatGPT your go-to guy, and why doesn’t it

have all the answers?
Let’s start with the first part.

We are so lazy that it seems easier and faster to go along
with our routines than to try to adopt a new way of doing

things.

It's much easier to either use the method you're familiar
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with than go log in and try to prompt it right, especially
since we all only recently learned that you don’t have to
add “please” when you google something, and learning
to google was a huge step, and now we need another

thing?

Secondly, we have been hurt before by smart technology.
All the chatbots and automated messages... My favorite

one was:

Hi, I'm a chatbot from PayPal. How can I help?
I just got scammed.

GREAT!

And there was this one when a guy tried to talk to a ma-

chine:

Hi, I'm Rocky, an automated chatbot. How are

you today?
I'm fine.

Great, thank you for contacting us! Don’t for-

get to rate this chat, goodbye.

So, underdelivery of the past made us reluctant to use the

new iteration of smart or “intelligent” new shiny toys.

Of course, it doesn’t help that even the best Als today are
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BS A LOT OF TIMES, and we love to focus on that. As
much as we enjoy the videos of people falling on their
asses or bumping into street signs while recording Tik-
Toks, we just love to point out mistakes in Al, as this will

make us feel less threatened by the technology.

So, before we go into what Al is good for, let’s take a mo-
ment to discuss why you shouldn’t use it... well, at least

not for everything.
First of all, let’s talk about data security.

We all believe in this fantasy that computers are some-
how detached from humans and that they create their

own little universe. Best example?

Where do you keep your files? On a drive? In a computer?
No... in the cloud. Which obviously is better and safer,
right? Well, not quite. The cloud is nothing else but a disc,
a drive, a computer; it’s just not connected to your stuff
with a cable. That’s it. If it’s a computer, that means that
someone owns it and someone can access it. Sometimes,
lots of people... so be careful what you store in your

cloud.

Another great example is googling stuff. Many court

cases and prosecutors have used Google search history to
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prove that people did some bad stuff. I remember watch-
ing a court case where the prosecutor was reading out
timestamps of a guy’s search history, who was standing

there dumbstruck:

10:35 How to get rid of a body

10:38 How long does it take a body to decompose..
10:40 How to get an alibi

10:45 What is a good alibi

And so on..
Same with AL

If, or rather when, you ask it questions or send tasks and
info, someone stores that data and keeps that information,
and they will use it sooner or later. Just like you get car
ads moments after you've talked about buying a car on
your phone or in a chat with your... whoever... the info
you send to Al to be processed may and will be used

against you at some point.

Corporations are getting smarter - maybe a wrong use of
the word - and are getting more aware. Now, top compa-
nies forbid their employees from using open-source Als

and investing in more secure environments. How secure
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are they? We will find out soon enough.

That’s why you should be really careful when sending
your private data to be worked on by any Al

Think of it this way:

When you need to have your medical records translated,
would you send them to a bunch of random people with-
out any contract verification of their skills and who they
are? Or would you vet your translator first? Find some-
one you trust... sending your personal or corporate se-

crets to Al is almost like publishing them on a webpage.
Secondly, look out for what you get from Al

Just like Google turned into a machine that feeds you ads
and sponsored links and paid crap, Als are owned by
people with their own agenda. Do you want to know who
controls your favorite AI? Ask Al about what happened
in Tiananmen Square - if it says something like “Oh,
nothing much, it is a great place to visit,” it is controlled
by the Chinese. If you ask it to generate a picture of a fam-
ily and you get all colors of the rainbow, it’s controlled by

people to the left of your political views.

These are two extreme examples, but it’s not too far-
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fetched to imagine that at some point, when you ask Al,

“How do I change a tire?” It will come back and tell you;

“Hey man, why change a tire on your own when

Mike’s auto shop is just two streets over?”
or when you ask it;
Who was the first US president?

The answer will be,

“Does it matter? What matters is you should

Make America Great Again..”
In short, who controls Al controls the answers.

Thirdly, we are at the very beginning of Al being pre-

sent in our lives.
Al is not artificial, and it is not intelligent.

Artificial gives the impression it somehow was created
and brought into existence, and it’s a fixed and done
product. It’s not. It's constantly being changed, watched,
monitored, and improved. It is perpetually corrected, and
it is a work in progress. And most importantly, you are
part of that process. With each question and interaction,
you feed it information. You help it find better infor-

mation, which is being indexed and ranked and used in
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similar queries by other users.
It's not intelligent.

It does not have a mind of its own. We are very far from
that. It is a lot of rules, calculations, and billions of lines
of code created by very, very smart people to trick you
into thinking you are faced with a thinking machine. It
has limitations, rules it needs to follow, and guidelines

placed there by people who have designed it.
And then there are hallucinations.

The following information is according to papers pub-
lished on Cornell University’s website, a paper entitled
“Factored Verification: Detecting and Reducing Halluci-
nation in Summaries of Academic Papers” by Charlie

George, Andreas Stuhlmiiller, and ChatGPT idling.

Ok, when it comes to summarizing scientific papers, eval-
uated the hallucination rates of various Al models when
summarizing academic papers. The findings indicated
that ChatGPT (16k) produced an average of 0.62 halluci-
nations per summary, GPT-4 averaged 0.84 hallucina-
tions, and Claude 2 had 1.55 hallucinations per summary.
Implementing a self-correction method called Factored

Critiques reduced these numbers to 0.49 for ChatGPT,
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0.46 for GPT-4, and 0.95 for Claude 2. - arxiv.org

Furthermore, it turns out that an even bigger problem ap-
pears when you ask Al for a source... The second paper
was a study called “ChatGPT Hallucinates when Attrib-
uting Answers” by Guido Zuccon, Bevan Koopman, and
Razia Shaik, which explored ChatGPT’s ability to provide
accurate references supporting its answers. The research
revealed that while ChatGPT’s answers were correct or
partially correct approximately 50.6% of the time, the ref-
erences it provided existed only 14% of the time. This dis-
crepancy highlights the model’s tendency to generate

plausible-sounding but fabricated references.

If you ask me - a 50% fictitious base for building a case in

point is rather scary...

It doesn’t end there - in June 2023, a US judge fined two
lawyers and a law firm $5,000 (£3,935) after fake citations

generated by Al were submitted in a court filing.

A district judge in Manhattan ordered Steven Schwartz,
Peter LoDuca, and their law firm, Levidow & Oberman,
to pay a fine after fictitious legal research was used in an
aviation injury claim. This is a piece of article from The

Guardian:
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https:/ /www.theguardian.com/technol-

ogv /2023 /jun/23/two-us-lawvers-fined-submitting-

fake-court-citations-chatept

A great example of misleading travel advice is Google’s
Gemini. Ask it for route suggestions and a travel plan,
and it will tell you to dine at restaurants that don’t exist
and will tell you it’s possible to cover a 2000 km drive
through Europe in half a day. Especially if you ask for a
5-day journey east to west with information on where to
eat and sleep, the first few days look ok, and then... tele-

port, I guess?

The above examples of how Al fails don’t even begin to
scratch the surface. Remember the scene in THE OFFICE
when Michael drives into the lake because he implicitly
trusts the SATNAV? It's much worse with Al The fact
that it uses human-like language and the hype around it
makes us believe that it is omnipotent and all-knowing,
and that we should follow its advice and reasoning. This
can be very dangerous and may lead us to f*ck up the next

generations...
Let’s talk about kids for a second.

When we started using Al, the fascination spilled into
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schools, and we encouraged kids, small and big, to use Al

as it was to boost their creativity.

A couple of years later, we notice that the effect is quite
the opposite and that we are breeding a bunch of illiterate
people who know how to prompt but are unable to verify
the information and, more often than not, end up gener-

ating similar “creative writing” assignments.

I asked AI about the death of a famous author once, and
it gave me a surprising answer that the guy I knew was
dead for a while - he died two weeks earlier. It even pre-

pared a nice bio about the guy.

What happened was Al took the bio of the famous author
but the death date of a different person, a journalist who
shared the same first and last name. The course of action
there for the Al was to get the bio from sources about the
person, collate it, and present the information as if it were
absolutely reliable, as similar information is shared on
multiple websites. It took the death date for the same
name that was most recently published in many sources,

and so the amalgamation was created.

The problem here is that Al doesn’t present you with op-
tions and doesn’t give you “Hey, the guy by this name
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died recently, but I also found a guy with this name who
died a few years ago; who do you mean?” Al uses a
shortcut and generates a ready final answer, and when it

misses some info, it makes it up.

With a tool like that in front of them and no strategy or
knowledge about fact-checking, kids stand no chance. We
are preparing the next generation to be fooled by ma-
chines and answers that are generated based on popular-

ity or indexing and valuation created by Al architects.

This, sadly, is not only about kids and their writing as-
signments; it’s about future doctors and engineers who
use Al without fact-checking to generate papers and pub-

lish them. I'll let your imagination do the rest.
So, why on earth is everything Al now?
Isn’t it infuriating?

Al-designed cake, drink, or mustard, Al this and Al
that...

Well, the primary reason is that people don’t always

make the smartest choices.

Specifically, marketing people. At least most of them, and

they will jump on any and all trends that are captivating
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the media and the internet. Starting with things that may
be beneficial, like the ice bucket challenge, which was a
great concept but eventually lost its impact because peo-
ple stopped caring about the disease (it was for a good
cause, and if you don’t know it - Google it) to trendy
posts of people dancing to some crappy music. Brand
managers love that stuff. And they have some power and
budgets to go with the trends, and Al has definitely been

trending and will be for a while.

The second group of questionable decision-makers is in-

vestors.

“Is our company doing AI?

Sir, we make shoelaces...

Well, make them AI shoelaces!”

In short, if you don’t do Al, you lose investors. So, no mat-

ter what you do, you better freaking Al it!

There was a curious little case of a company that changed
its name, adding a trendy new word in their name, and
only that helped the share to skyrocket. The company did
not restructure, change its product line, or improve in any

way. Just made the listed name sound more trendy. That
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was enough.

But it wouldn’t really matter if we all weren’t so easily
manipulated by marketing and trends, since when we see
Al we are thinking, “Ooooh, a shiny new object,” and we

go for it.

Lastly, a word of caution about the overzealous voices on
the internet. The self-help guru who now found Al to be
the free shrinks. They will give you long-winded prompts
and tell you to input all your fears, experiences, and trau-
mas so that Al will present you with methods, tools, in-

structions, and strategies to deal with your challenges.

Please don’t do that. Please don’t send your secrets to the
internet. It is not safe. It is not smart. It is not healthy. If
you feel you need help, go see a professional. If there’s
one thing you will get out of this micro book, let it be
this: Please don’t send your secrets to the internet, and
if you need help, go see a professional. Self-help and
self-improvement prompts are some of the most common

ones inputted into Al chats.

So why the hell should you use Al, and what is it good

for?

Well, it’s like a knife, a stick of dynamite, or a TV. It has
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multiple uses, but in the wrong hands, it can be very dan-
gerous. This in itself should stop you from using it; well...

maybe, except dynamite, don’t use dynamite.

It can help you to the extent you are willing to use it. Now,
of course, you know not to share your sensitive data with

strangers, but you can still utilize the tool.

It can be a fun and fast way to learn new things (remem-
bering that the best Al still gives you inaccurate responses
about 15% of the time, so always double-check sources

and info given to you).

It can be a fun way to play with, especially when it comes

to image or video generation.

It can be really helpful with admin stuff and, to a point,
creativity. Writing letters, agendas, summarizing, or ex-
panding your texts. Who knows, maybe even this text
was expanded using Al just to fill more pages with text

so I could charge more...

So, let’s get specific...
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CHOOSING YOUR Al

Your starting point is ChatGPT. It is the baseline and the
Al that started it all on a large scale. Yes, your Microsoft
tools, your Google tools, and every other software is

equipped with Al now. But let’s start with ChatGPT.

You open it, log in, and... well, you want to know why

you opened it, what can it be used for?
Here are some examples:

1. Brainstorming - Al generates ideas for projects,
businesses, or content, helping users overcome
creative blocks.

2. Research - Al quickly gathers, summarizes, and
organizes information on various topics.

3. Competitive Research - Al analyzes competitors,
pricing, trends, and market gaps.

4. Job Description - Al drafts precise roles and re-

sponsibilities forms, as well as creates job postings
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10.

11.

12.

13.

14.

tailored to the specific role and its requirements.
Policy or Guidelines - Al structures company pol-
icies or compliance guidelines efficiently.

Analyze Data - Al extracts insights from large da-
tasets, recognizing patterns.

Write Emails - Al generates professional and per-
sonalized emails quickly.

Rewrite Emails - Al can take what you wrote and
make it sound more professional, friendly, or...
whatever you like.

Write Headlines & Outlines - Al suggests engag-
ing headlines and structured outlines.

Create Marketing Copy - Al produces compelling
ads, slogans, and product descriptions.

Create Content - Al writes blogs, social media
posts, and website content.

Customize & Personalize Content - Al adapts
content for specific audiences.

Repurpose Content - Al transforms content into
different formats (e.g., blog — video script).
Evaluate Copy - Al reviews writing for clarity,

tone, and effectiveness.
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15. Explain Things to Clients - Al simplifies complex

topics into clear explanations.

Al is an invaluable tool for productivity, idea generation,
and efficiency. It assists with brainstorming fresh ideas,
conducting research, and analyzing competitors. Busi-
nesses use Al to draft job descriptions, create policies, and
analyze data for insights. Al enhances communication by
generating professional emails, headlines, and structured
outlines. Marketing teams leverage Al to craft persuasive
copy and personalized content and repurpose existing
materials across formats. Writers and editors rely on Al
to evaluate copy for clarity and engagement. Even com-
plex concepts become accessible as Al simplifies explana-
tions for clients. Whether streamlining workflows or
enhancing creativity, Al empowers users across various

industries.

If you're ready to be more advanced, let’s get to the next

chapter.
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EXPANDED USES OF Al

Build a Process - Al helps outline step-by-step
workflows for projects, teams, or operations.
Create Images - Al generates visuals, from con-
cept art to marketing graphics, based on descrip-
tions.

Summarize Content & Meetings - Al extracts key
points from transcripts, documents, or videos.
General Work Info - Al provides insights on lead-
ership, management, and team-building strate-
gies.

Sounding Board - Al offers feedback and alterna-
tive perspectives on ideas and decisions.

Best Practices - Al compiles industry standards
and proven strategies for various tasks.

Pros & Cons Lists - Al organizes structured com-
parisons to aid decision-making.

Get Ideas - Al suggests creative solutions, names,

or concepts based on context.
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9. Build a Plan - Al structures detailed action plans
with goals, steps, and timelines.

10. Create Policy - Al drafts company policies, ensur-
ing clarity and compliance.

11. Create Your Own GPT - Al models can be cus-
tomized to match a brand’s voice and expertise.

12. Schedule Tasks - Al manages calendars, sets re-
minders, and provides relevant updates.

13. Compare Offers - ...

Al simplifies complex workflows by building structured
processes for teams or projects. It creates images for
branding, marketing, and content needs. Al condenses
lengthy documents or meeting transcripts into key takea-
ways. Leaders can access expert insights on management,
while teams use Al as a sounding board for ideas. Al sug-
gests best practices, weighs pros and cons, and provides
innovative solutions. It crafts actionable plans with de-
fined goals and milestones. Businesses can draft policies
and even train Al to mirror their brand voice. Al also
schedules tasks, organizes priorities, and delivers up-
dates, ensuring seamless time management and produc-

tivity.
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Al IN MEETINGS

Al in meetings? You love them, right? Of course, you
don’t. But they're necessary. And now, everything needs
to be Al-powered, so why not meetings too? Here’s how
Al can help you before, during, and after a meeting —and

where it might just be another overhyped tech gimmick.
Before the Meeting: Al's Take on Agendas and Prep

Ever been in a meeting where no one even knows why
they're there? Al could fix that, theoretically. Here’s the

dream version:

e Agenda Generation: Al scours your past meeting
notes, emails, and anything it can get its virtual
hands on to spit out an agenda. Whether it’s useful
or just regurgitating the same points as last time is
another story.

e Scheduling Optimization: Al-powered tools like
Google Calendar and Microsoft Scheduler will
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pick a time that works for everyone — except when
they don’t, and you're still stuck in an email chain
trying to reschedule.

Pre-Meeting Briefing: Al can provide a summary
of past discussions, like that one co-worker who
remembers everything you've ever said... but

without the smugness.

During the Meeting: Al as Your Digital Assistant (or

Annoyance)

Al's grand promise? To make meetings run smoother.

The reality? Well...

Automated Note-Taking: Al transcribes every-
thing. Perfect, right? Well, only until it mistakes
“budget cuts” for “butt jokes.” Trust me, it’s hap-
pened.

Real-Time Summarization: Al attempts to extract
the key points in real-time. Sometimes, it nails it.
Other times, it spits out generic fluff like “Collab-
oration is important.”

Action Item Tracking: Al highlights tasks and as-
signs them. In theory, this keeps people
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accountable. In practice, it just means more notifi-

cations you'll ignore.
After the Meeting: Al's Attempt at Productivity

So, the meeting is over, and Al wants to be helpful. Here’s

what it actually does:

e Meeting Summaries: Al generates a “concise” re-
cap, which usually means a 10-paragraph email
that no one will read.

e Follow-Up Reminders: Al pings you about your
assigned tasks until you either do them or find a

way to mute the notifications.

Look, Al is cool. It's useful. But let’s be honest —some-
times Al helps, and sometimes it just adds another layer
of frustration. So, should you use Al for meetings? Sure,
if it genuinely saves you time. But don’t expect it to mag-
ically fix everything. After all, even the best Al can’t stop
Karen from scheduling a 90-minute meeting that could’ve

been an email.

Now that you know what to use Al for, it’s time to get to

how to use it effectively.
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How TO USE Al EFFECTIVELY

First of all, it’s not Google, so you don’t need to use the
search engine approach. You can use natural language
but leave out any unnecessary information. It’s kind of
like aviation communication: clear, fast, and to the point.

Focus on what you want to achieve.

To get the best Al-generated response, follow these sim-
ple guidelines (Remember, they’re not mandatory, but

using them will help you get the best results.):

1. State the Goal - Clearly define what you need
(e.g., “Summarize this article into key points”).

2. Provide a Format - Specify how the output should
be structured (e.g., “Write as a bullet-point list”).

3. Specify the Length - Set a word or paragraph limit
(e.g., “Keep it under 200 words”).

4. “Act Like” - Assign a role to Al (e.g., “Act like a
marketing consultant”).

5. Request Expert Advice - Ask Al to provide
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insights from a knowledgeable perspective (e.g.,

“Give me legal considerations”).

6. Provide an Example - Show a sample response or
reference style (e.g., “Make it like this sample pol-
icy”).

7. Share the Audience - Define who the content is
for (e.g., “Write for small business owners”).

8. Give Context - Include relevant background infor-
mation (e.g., “This is for a startup launch”).

9. Provide Data - Supply facts or figures to incorpo-
rate (e.g., “Use these survey results”).

10. Give Tone of Voice - Specify style (e.g., “Make it
professional yet engaging”).

Prompt Example:

“I need a professional and friendly [Tone of Voice] email [For-
mat] to inform my team members [Audience] about an upcom-
ing project deadline extension [Goal]. The email should be
concise (around 150 words) [Specify the Length] and struc-
tured with a greeting, explanation, and next steps [Provide a
Format]. Act like a project manager [“Act Like”] and offer
best practices on deadline communication [Request Expert
Advice]. The project was originally due March 10, but is now
extended to March 20 [Provide Data]. Here’s an example of
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the tone I like: ‘Hey team, I have an update...” [Provide an Ex-
ample]. The team has been working hard and needs reassurance

that their efforts are valued [Give Context].”

Using this prompt will give you this:

Subject: Project Deadline Extension Update
Hi Team,

I wanted to update you on our project timeline.
Originally, our deadline was set for March 10,
but after reviewing our progress and workload,
we’re extending it to March 20 to ensure qual-

ity and reduce pressure.

I appreciate everyone’s hard work and dedica-
tion! This extension gives us more time to re-
fine details and deliver the best results.
Please adjust your schedules accordingly and

let me know if you have any concerns.

Thanks for your commitment... vyour efforts

don’t go unnoticed!
Best,

[Your Name]

This was an ideal scenario, but using a much shorter and

simpler prompt will get you there too.
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My absolute favorite use is the rewrite prompt when it

comes to Al and emails.
Prompt:

Make my email sound professional and clear. Tom is my
boss. I need it to be decisive but polite. “Hi Tom, [ got a g;
when are you going to finish the task that was due last Friday?
The woman from London is yelling at me, and clearly, you're
the one that f*cked up. So please respond to the email and

sign the damn document.”

Response:

Subject: Urgent: Task Completion & Document

Signature
Hi Tom,

I hope you’re doing well. I wanted to check in
on the task that was due last Friday, as it’s
becoming a pressing issue. The London team is
following up, and I need your response as soon

as possible.

Could you please update me on the status and
sign the document at your earliest convenience?

Let me know if there are any issues.

Looking forward to your prompt response.
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Best,

[Your Name]
So, it does help with rewrites...a lot...
Here's a tip:

When you get an email that starts with “I hope this email
finds you well” or “I hope you're doing well,” it is 99%
certain it was written or rewritten by Al. So, know that

originally it was much worse for you.

Al can assist you with managing documents in your daily
tasks, like when you get life insurance proposals from dif-

ferent agencies.

Compare these two life insurance policy documents
[Goal] and provide a side-by-side comparison table [Pro-
vide a Format] highlighting key differences in coverage,
premiums, exclusions, and benefits [Provide Data]. Keep
the summary under 300 words [Specify the Length] and
make it clear and easy to understand for a regular person
with no insurance background [Share the Audience]. Act
like a financial advisor [“Act Like”] and offer insights on
which policy might be better for someone seeking afford-

able yet comprehensive coverage [Request Expert
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Advice]. The documents are attached for reference [Give
Context]. Use a neutral and informative tone [Give Tone

of Voice].
Or offers from banks

Compare these two mortgage offers [Goal] and provide a
side-by-side comparison table [Provide a Format] high-
lighting key differences in interest rates, loan terms,
monthly payments, fees, and total cost over time [Provide
Data]. Keep the summary under 300 words [Specify the
Length] and explain it in simple terms for a first-time
homebuyer [Share the Audience]. Act like a mortgage
advisor [“Act Like”] and offer insights on which option
might be better for someone looking for affordability and
long-term stability [Request Expert Advice]. The docu-
ments are attached for reference [Give Context]. Use a

neutral and informative tone [Give Tone of Voice].

Prompt About a Prompt

Request: Based on the best prompts, give me a prompt for the
Al to help me learn Spanish.

Here’s ChatGPT’s answer:

Prompt: “I want to learn Spanish in a fun,
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engaging, and effective way. Create a person-
alized learning plan that includes daily vo-
cabulary, useful phrases for real-life
conversations, grammar explanations, and in-
teractive exercises. Focus on practical lan-
guage use for travel, work, and casual
conversations. Provide structured lessons with
increasing difficulty, and include quizzes,
pronunciation tips, and cultural insights. Make
sure to keep the tone friendly and encouraging,
with clear explanations and examples. Adapt the
content based on my progress and common mis-

takes.”

Would you like to include any specific learning
preferences, such as a focus on Latin American

or European Spanish?
Then, just type the answer: I go with European Spanish?
And here’s the response

Here’s a refined prompt tailored for European Spanish:

Prompt: “I want to learn European Spanish in a
fun, engaging, and effective way. Create a per-
sonalized learning plan that includes daily vo-
cabulary, useful phrases for real-life
conversations in Spain, grammar explanations,

and interactive exercises. Focus on practical
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language use for travel, work, and casual con-
versations, with an emphasis on Castilian pro-
nunciation and regional expressions. Provide
structured lessons with increasing difficulty,
and include quizzes, pronunciation tips, and
cultural insights specific to Spain. Keep the
tone friendly and encouraging, with clear ex-
planations and examples. Adapt the content

based on my progress and common mistakes.”

Let me know if you’d like any further customi-

zation!
I copy-pasted it and got this:

Here’s a structured learning plan tailored to your needs:

Personalized European Spanish Learning Plan
Phase 1: Foundations (Weeks 1-4)

Goal: Build a strong base with essential vo-

cabulary, pronunciation, and basic grammar.
Daily Vocabulary (10-15 words/day)

e Common greetings: Hola, buenos dias, ;qué

tal?

e Numbers, days of the week, and basic
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questions (¢Cémo estds?, ¢Doénde estd...?)

Grammar Focus:

e Basic sentence structure (Subject-Verb-

Object)

e Present tense of common verbs (ser, es-

tar, tener, 1ir)

e Gender and number agreement (el libro, la

mesa, los coches)

Pronunciation Tips:

e Soft ¢ and z sound like “th” (e.g., gra-

cias — grathias)

e FEmphasize the r sound (especially in

perro vs. pero)

Interactive Exercises:
e Flashcards for vocabulary retention
e TListening practice with simple dialogues

e Short written exercises (introduce your-

self in Spanish)

Cultural Insight:

e TImportance of formal vs. informal speech

(tu vs. usted)
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e Common Spanish greetings & polite expres-

sions

Phase 2: Everyday Conversations (Weeks 5-8)

Goal: Develop the ability to handle daily in-

teractions in Spain.
Daily Vocabulary:
e Food & dining: pan, queso, menu del dia

e Transportation & directions: derecha,

izquierda, estacidn

e Shopping phrases: ¢Cudnto cuesta?, Quiero

comprar...

Grammar Focus:

e Common irregular verbs (querer, poder,

hacer)

e TIntroduction to past tenses (pretérito

perfecto & indefinido)

e Reflexive verbs (me levanto, te llamas)

Pronunciation Tips:

e Avoid pronouncing final s too strongly

(Spanish accent smooths it out)
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e IListen to native speakers for intonation

patterns

Interactive Exercises:

e Role-playing scenarios (ordering food,

asking for directions)

e Listening comprehension with Spanish pod-

casts

e Writing a short paragraph about your

daily routine

Cultural Insight:

e Fating habits in Spain (late lunch, tapas

culture)

e The Spanish siesta myth: what’s true and

what’s not?

Phase 3: Work & Travel Spanish (Weeks 9-12)

Goal: Communicate confidently in professional

and travel situations.

Daily Vocabulary:
e Business terms: reunidn, empresa, factura

e Travel-related: reserva, billete,
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embarque

e FEmergency phrases: Necesito ayuda, Llama

a una ambulancia

Grammar Focus:

e Future tense (voy a viajar, visitaré Ma-

drid)

e Conditional sentences (Si tengo tiempo,

iré a la playa)

e Subjunctive basics for polite requests

(Quisiera, Me gustaria que...)

Interactive Exercises:
e Simulated job interview in Spanish

e Booking a hotel or making reservations

via phone
e Writing an email in Spanish
Cultural Insight:

e Business etiquette in Spain (formal

greetings, handshakes vs. kisses)

e Key regional differences (Madrid vs. Bar-

celona vs. Andalucia)
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Phase 4: Fluency & Advanced Topics (Weeks 13+)

Goal: Achieve conversational confidence and re-

fine your Spanish.

Grammar & Vocabulary Expansion:

e Tdiomatic expressions (Estar en las

nubes, Ser pan comido)

e Advanced tenses: imperfect subjunctive,

conditional perfect

e Slang and colloquialisms (Guay, Tio/tia,

Majo)
Pronunciation Practice:

e Shadowing technique (repeat after native

speakers)

e Speed & fluency exercises

Interactive Exercises:

e Watch Spanish movies/series (La Casa de

Papel, E1 Ministerio del Tiempo)

e Write a short blog post or diary entry in

Spanish

e Join Spanish-speaking communities or

online exchanges
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Cultural Insight:

e Humor in Spanish culture (sarcasm, re-

gional jokes)

e The role of festivals in Spanish life (La

Tomatina, Las Fallas)

Final Tips for Success:

Practice daily, even if Jjust for 10-15

minutes.
Speak aloud to build confidence.

Don’t be afraid to make mistakes—learning

happens through trial and error.

Immerse yourself: change your phone settings
to Spanish, follow Spanish-speaking influenc-

ers, and listen to Spanish radio.

Would you like me to adjust any part of the

plan based on your goals?
Now, is it what you expected?

It is only as good as specific was your prompt... and re-

member hallucinations...
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Advanced Prompts

There are now books and podcasts, webinars, short mov-

ies, and a million ways to learn about prompting. Here

are 7 of my favorite advanced prompts that will make

your life easier.

1. Apply the 80/20 Rule (Pareto Principle)

Prompt: “Identify the 20% of tasks in my daily routine
that contribute to 80% of my productivity. Provide
strategies to optimize or delegate the remaining tasks.”
Purpose: The Pareto Principle helps focus efforts
on high-impact areas, leading to greater efficiency.
By directing the Al to analyze your routine, you
can identify tasks that yield the most significant re-
sults. This approach ensures you maximize
productivity while minimizing time wasted on
low-value activities. Additionally, Al can suggest
automation, delegation, or elimination strategies,
helping you make better time-management deci-
sions. This method is particularly useful for entre-
preneurs, managers, and professionals looking to

refine their workflows.
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2. Encourage Step-by-Step Reasoning

e Prompt: “Solve the following problem step by step: [In-
sert complex problem].”

e Purpose: Asking the Al to break down a problem
into sequential steps improves clarity and compre-
hension. This approach is valuable for problem-
solving, learning new skills, and technical explana-
tions. It helps users grasp complex concepts with-
out being overwhelmed by large amounts of
information. By encouraging systematic reason-
ing, this technique ensures the Al logically pro-
cesses its response, reducing errors and making
solutions easier to follow. It is particularly benefi-
cial in mathematics, coding, troubleshooting, and

decision-making scenarios.
3. Specify Output Format

e Prompt: “Generate a summary of the attached docu-
ment in bullet points, highlighting the key arquments
and conclusions.”

e Purpose: Formatting plays a crucial role in how
well information is understood and retained. By

specifying the output format (bullet points, tables,

|67 |



numbered lists, etc.), you guide the Al toward de-
livering concise, digestible, and structured re-
sponses. This is useful for summarizing reports,
condensing long articles, and extracting actionable
insights. A well-organized output reduces cogni-
tive load, making it easier to scan and absorb in-
formation. This technique is particularly useful for
professionals dealing with dense materials, such as

researchers, business analysts, and students.

4. Provide Contextual Examples

Prompt: “Translate the following English sentences
into Spanish, maintaining a formal tone: ‘Dear
Sir/Madam, I am writing to inquire about...”.”

Purpose: Examples help set clear expectations for
the Al, ensuring responses align with your needs.
Providing specific context allows the Al to mimic
tone, style, and intent more accurately. This
method is particularly helpful for translation, cop-
ywriting, and content generation tasks where nu-
ances matter. It reduces ambiguity and ensures
that the Al understands your intent, producing re-
sults that require fewer revisions. Additionally, it

aids in language learning by demonstrating real-
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world usage rather than generic textbook exam-

ples.

5. Incorporate Self-Reflective Questions

Prompt: “Before finalizing the response, consider:
Have all aspects of the question been addressed? Is the
information accurate and up-to-date?”

Purpose: Self-reflective questions push the Al to
evaluate its own output, leading to more refined
and reliable answers. This technique can reduce er-
rors, encourage completeness, and improve logical
consistency. It is particularly useful in research,
decision-making, and critical thinking applica-
tions where accuracy is essential. By prompting
the Al to self-check its work, you create a feedback
loop that results in higher-quality responses. Ad-
ditionally, it mimics how human experts review
their work, making the Al’'s responses feel more

polished and professional.

6. Use Counterarguments for Balanced Perspectives

Prompt: “Explain the benefits of remote work, then pre-

sent counterarguments and address them logically.”
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Purpose: Encouraging the Al to explore multiple
viewpoints creates more nuanced and balanced re-
sponses. This is especially valuable in debate prep-
aration, decision-making, and persuasive writing.
By structuring prompts this way, you ensure that
responses consider different perspectives rather
than presenting a one-sided argument. It also en-
hances critical thinking by requiring the Al to de-
fend its stance against possible objections. This
technique is useful for business strategy, policy-
making, and content creation, where depth and

fairness matter.

7. Set Constraints and Boundaries

Prompt: “List healthy dinner recipes that can be pre-
pared in under 30 minutes, are vegetarian, and require
no more than five ingredients.”

Purpose: Setting specific constraints ensures that
the Al delivers precise, actionable, and relevant re-
sponses. Constraints help filter out irrelevant or
overly broad answers, making the results more
practical for real-world applications. This ap-

proach is ideal for meal planning, budgeting, and
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time-sensitive tasks where flexibility is limited. By
defining clear boundaries, you eliminate unneces-
sary guesswork and get straight to solutions that
fit your exact needs. It also helps when working
with technical queries, coding problems, or finan-
cial planning by narrowing down options to what

is truly useful.
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COMPREHENSIVE AI GLOSSARY

For advanced or curious readers, here’s a more compre-

hensive Al Glossary:
1. Activation Function

An activation function introduces non-linearity into a
neural network, allowing it to model complex relation-
ships. Without activation functions, a neural network
would behave like a linear regression model, unable to

capture intricate patterns.
Common Types:

e ReLU (Rectified Linear Unit): f (x) = max (0,
%) (Used in CNNs, RNNs)

e Sigmoid: £(x) = 1 / (1 + e”-x) (Usedin
logistic regression and binary classification)

e Softmax: Outputs probabilities for multi-class

classification problems.

|72



Example in PyTorch:
import torch.nn.functional as F
output = F.relu(input tensor)

Real-World Application:

e Used in self-driving cars for object detection.
e Enables chatbots to interpret user queries more ac-

curately.

Tool Used: TensorFlow, PyTorch
2. Adversarial Attack

An adversarial attack occurs when small, imperceptible
perturbations are introduced into input data, causing Al
models to misclassify them. This poses a security risk, as
attackers can exploit it to deceive image classifiers, speech

recognition systems, and fraud detection algorithms.
Example:

A slight change in an image’s pixel values can make a

classifier misidentify a panda as a gibbon.

Code (FGSM Attack in PyTorch):

import torch
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perturbation = 0.01 *

torch.sign (torch.randn (input.shape))

adversarial example = input + perturbation

Real-World Application:

e Used in hacking facial recognition systems.
e Can trick autonomous vehicles into ignoring stop

signs.
Tool Used: Foolbox (Adversarial Robustness Toolbox)

3. Artificial General Intelligence (AGI)

AGI refers to a theoretical Al system that possesses hu-
man-like intelligence, capable of reasoning, learning, and
problem-solving across multiple domains without re-

training.
Challenges:

e Lack of Transfer Learning: Al cannot easily apply
knowledge from one task to another.

e Commonsense Reasoning Deficiency: Al lacks
real-world understanding.

e Computational Complexity: No known algo-

rithms can yet support true AGIL.
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Real-World Application:

e Hypothetical AGI could switch from diagnosing
diseases to playing chess without retraining.
e Elon Musk’s vision of Al assistants controlling

smart homes and personal tasks.
Tool Used: OpenAl, DeepMind’s AlphaGo
4. Attention Mechanism

An attention mechanism allows neural networks to focus
on important parts of the input while processing se-
quences like text or images. It plays a crucial role in trans-

formers, the foundation of GPT-4, BERT, and T5 models.
Formula:

\ [

\text {Attention} (Q, K, V) = \text{soft-
max}\left (\frac{QK"T} {\sqgrt{d k}}\right)Vv

\]

Example:

e In machine translation, attention helps the model

focus on different words in a sentence.
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e In speech recognition, it helps models prioritize

key words.

Tool Used: Hugging Face Transformers, TensorFlow
5. Backpropagation

Backpropagation is an algorithm used to update neural
network weights by computing the gradient of the loss
function with respect to model parameters. It is based on

the chain rule of differentiation.

Mathematical Formula:
\ [

wr{ (1)} = wr{ (1)} - \eta \frac{\partial
L} {\partial w™{ (1) }}

\]

where n is the learning rate.
Code (Backpropagation in PyTorch):
optimizer.zero grad()
loss.backward()

optimizer.step ()
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Real-World Application:

e Used in speech-to-text systems like Siri and Alexa.
e Essential in self-driving cars to adjust decision-

making.
Tool Used: TensorFlow, PyTorch
6. Bayesian Inference

A probabilistic method that updates prior beliefs based

on new data using Bayes” Theorem.

Formula:

\ I

P(H | D) = \frac{P(D | H) \cdot P(H)}{P(D)}
\]

Example:

e Medical AI: Updating disease probability based

on a new test result.
e Spam detection: Filtering emails based on proba-

bility.

Tool Used: Scikit-learn (Naive Bayes Classifier)
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7. Bias in Al

Bias in Al refers to systematic errors that lead to unfair

model decisions, often due to imbalanced training data.
Types:

e Selection Bias: Data doesn’t represent real-world
diversity.
e Algorithmic Bias: The model amplifies biases pre-

sent in data.
Example:

e Facial recognition systems often have lower accu-

racy for people of color.
Tool Used: IBM Al Fairness 360
8. Convolutional Neural Network (CNN)

A CNN is a deep learning model designed for image pro-
cessing, using convolutional layers to extract features like

edges, textures, and shapes.
Architecture:

e Convolutional Layer: Detects features.

e Pooling Layer: Reduces dimensionality.
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¢ Fully Connected Layer: Outputs classification.

Code in TensorFlow:
from tensorflow.keras.models import Sequential

from tensorflow.keras.layers import Conv2D,

MaxPooling2D, Flatten, Dense
model = Sequential ([

Conv2D (32, (3,3), activation=‘relu’, in-

put shape=(64,64,3)),

MaxPooling2D(2,2),

Flatten (),

Dense (128, activation=‘relu’),

Dense (10, activation=‘softmax’)
1)

Tool Used: TensorFlow, OpenCV

9. Decision Tree

A decision tree is a flowchart-like model that makes pre-

dictions by splitting data based on feature values.

Code in Scikit-learn:

from sklearn.tree import
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DecisionTreeClassifier
clf = DecisionTreeClassifier()

clf.fit (X train, y train)
Tool Used: Scikit-learn
10. Deep Learning

A subset of machine learning that uses deep neural net-
works with multiple layers to learn complex representa-

tions.
Example:

e Used in self-driving cars for object detection and

path planning.
Tool Used: TensorFlow, PyTorch
11. Embedding

An embedding is a vector representation of data, often
used to transform high-dimensional categorical or textual
data into a lower-dimensional space where similar con-

cepts are closer together.
Example:

e Word2Vec represents “king” and “queen” as
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similar vectors.

Code in TensorFlow:
import tensorflow as tf

embedding = tf.keras.layers.Embedding(in-
put dim=1000, output dim=64)

Tool Used: Word2Vec, GloVe, FastText

12. Explainable AI (XAI)

XAl refers to techniques that make AI models transparent

and interpretable to humans.
Methods:

e SHAP (SHapley Additive Explanations): Assigns
importance values to features.

e LIME (Local Interpretable Model-Agnostic Ex-
planations): Creates interpretable approximations

of models.
Example:

e Doctors need Al explanations for medical diagno-

Ses.

Tool Used: SHAP, LIME
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13. Federated Learning

A privacy-preserving ML technique where data remains
on local devices, and only model updates are sent to a

central server.
Example:

e Google’s Gboard keyboard uses federated learn-
ing to improve suggestions without collecting user

data.
Tool Used: TensorFlow Federated
14. Few-Shot Learning

A learning technique where Al models generalize from

only a few examples rather than large datasets.
Example:

e GPT-4 can summarize a document after seeing just

one or two examples.

Tool Used: OpenAl API, Meta’s Few-Shot Learner
15. GANs (Generative Adversarial Networks)

GANSs consist of a generator and a discriminator compet-

ing in a zero-sum game.
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Formula:

\ [

\min G \max D V(D, G) = \mathbb{E} {x \sim
p_{\text{data}}} [\log D(x)] + \mathbb{E} {z
\sim p z} [\log (1 - D(G(z)))]

\1]
Example:
e GANSs are used to create deepfake videos.

Tool Used: TensorFlow GAN, PyTorch

16. Gradient Descent

An optimization algorithm used to minimize a loss func-

tion by adjusting model parameters.

Formula:

\ I

w = w - \eta \frac{\partial L}{\partial w}
\]

Code in PyTorch:

optimizer = torch.optim.SGD (model.parame-

ters (), 1lr=0.01)
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optimizer.step ()
Tool Used: TensorFlow, PyTorch
17. Hallucination in Al

Al hallucination occurs when models generate false or
misleading outputs that sound plausible but are factually

incorrect.
Example:

e ChatGPT may invent fake citations.
Real-World Cases:

e 2023: Lawyers used ChatGPT-generated fake legal

cases in court.
Tool Used: OpenAl, Bard
18. Heuristic Algorithm

A heuristic is a rule-of-thumb approach to problem-solv-

ing, trading accuracy for efficiency.
Example:

e A*search algorithm in game Al

Tool Used: NetworkX (Python Library)
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19. Hyperparameter Tuning

Hyperparameters control an ML model’s learning pro-

cess and must be optimized manually or algorithmically.
Example:

e Optimizing the learning rate in neural networks.
Tool Used: Optuna, Hyperopt
20. Image Segmentation

The process of dividing an image into meaningful regions

for analysis.
Example:
e Used in medical imaging to detect tumors.
Tool Used: OpenCV, Keras
21. Inference in Al

Inference refers to the process of using a trained Al model
to make predictions on new data. Unlike training, which
involves adjusting weights, inference is the application

phase of an Al model.

|85 |



Example:

e Alin autonomous cars infers the presence of a pe-

destrian from camera data.

Code in PyTorch:

model.eval() # Set model to inference mode
output = model (input_tensor)

Tool Used: TensorRT (NVIDIA), ONNX Runtime
22. Intent Recognition

A subfield of Natural Language Processing (NLP) fo-
cused on determining the goal or intended meaning be-

hind a user query.
Example:

e Al in chatbots recognizes that “I need a flight to

Paris” is a booking intent.

Tool Used: Rasa NLU, Google Dialogflow

23. Knowledge Graph

A knowledge graph is a structured representation of

facts, where entities are connected by relationships.
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Example:

e Google’s Knowledge Graph helps answer user

queries directly in search results.

Tool Used: Neo4j, RDF (Resource Description Frame-

work)

24. Latent Space

Latent space is a compressed representation of data used

in deep learning models like autoencoders and GAN .
Example:

e Face morphing Al maps different faces into a

shared latent space.
Tool Used: TensorFlow, PyTorch
25. LLM (Large Language Model)

A deep learning model trained on massive text datasets,

designed to generate human-like text.
Example:
e GPT-4 can write essays, poetry, and code.

Tool Used: OpenAl API, Hugging Face Transformers
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26. Loss Function

A mathematical function that measures the difference be-

tween predicted and actual values.
Common Types:

e Mean Squared Error (MSE) for regression

e Cross-Entropy Loss for classification

Formula (Cross-Entropy):

\

L = -\sum y \log (\hat{y})
\1]

Code in PyTorch:

import torch.nn as nn

loss _fn = nn.CrossEntropyLoss ()

Tool Used: TensorFlow, PyTorch

27. Meta-Learning

A technique where Al models learn how to learn, ena-

bling faster adaptation to new tasks.
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Example:

e Al for drug discovery can learn from small da-

tasets by leveraging meta-learning.
Tool Used: MAML (Model-Agnostic Meta-Learning)
28. Monte Carlo Method

A statistical approach using random sampling to estimate

numerical results.
Example:

e Stock market Al uses Monte Carlo simulations to

predict future trends.
Tool Used: NumPy, SciPy
29. Named Entity Recognition (NER)

An NLP technique that identifies entities such as names,

locations, and organizations in text.
Example:

e Alinjournalism extracts names of politicians from

news articles.

Tool Used: SpaCy, NLTK
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30. Neural Architecture Search (NAS)

NAS automates the design of neural networks using op-

timization techniques.
Example:

e Google’s AutoML uses NAS to improve model

performance.

Tool Used: Auto-Keras, Google AutoML

31. Neural Network (NN)

A neural network is a computational model inspired by
the human brain, consisting of layers of neurons (nodes)
connected by weighted edges. It is used in deep learning

to process complex patterns in data.
Types of Neural Networks:

e Feedforward Neural Network (FNN): Simple ar-

chitecture with one-way data flow.

e Convolutional Neural Network (CNN): Special-
ized for image recognition.

e Recurrent Neural Network (RNN): Designed for

sequential data (e.g., speech, text).
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Example:

e Used in Al-powered medical diagnostics to detect

diseases in X-ray images.

Code (Simple Feedforward NN in PyTorch):
import torch.nn as nn
model = nn.Sequential (

nn.Linear (10, 50),

nn.RelLU(),

nn.Linear (50, 1)
)
Tool Used: TensorFlow, PyTorch

32. NLP (Natural Language Processing)

NLP is a subfield of Al focused on enabling computers to

understand, interpret, and generate human language.

Example:

e Voice assistants (Alexa, Siri) use NLP to process

spoken commands.

Tool Used: SpaCy, NLTK, OpenAl GPT
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33. Overfitting

Overtitting occurs when an Al model memorizes training
data instead of learning general patterns, leading to poor

performance on unseen data.
Prevention Methods:

e Regularization (L1/L2 penalties)
e Dropout layers in neural networks

e Cross-validation
Example:

e A spam filter that memorizes words from the train-

ing dataset but fails on new emails.
Tool Used: Scikit-learn, TensorFlow
34. Parameter vs. Hyperparameter

e Parameters are learned by the model during train-
ing (e.g., weights in neural networks).
e Hyperparameters are manually set before training

(e.g., learning rate, number of layers).
Example:

e Hyperparameter: Choosing
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learning rate=0.01 for gradient descent.
e Parameter: The weights updated during back-

propagation.
Tool Used: Optuna (for tuning hyperparameters)
35. Perceptron

A perceptron is the simplest type of artificial neuron, in-
troduced in 1958 by Frank Rosenblatt. It forms the foun-

dation of modern neural networks.

Mathematical Formula:

\ I

y = f\left(\sum w i x i + b\right)
\]

where \ (f(x) |) is an activation function.
Example:

e Used in early Al models for binary classification

tasks.

Tool Used: Scikit-learn

36. Reinforcement Learning (RL)

RL is a type of machine learning where an agent learns by
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interacting with an environment and receiving rewards

or penalties.
Algorithm Types:

¢ Q-Learning: Model-free RL that learns optimal ac-

tions.

e Deep Q-Networks (DQN): Uses deep learning to

improve Q-learning.
Example:

e AlphaGo (DeepMind’s Al) used RL to defeat hu-

man champions in Go.
Tool Used: OpenAl Gym, TensorFlow
37. Recurrent Neural Network (RNN)

RNNSs are a class of neural networks designed for sequen-

tial data, where past inputs influence future predictions.
Applications:
Speech recognition (Google Voice, Siri)

e Language translation (Google Translate)

e Code (Basic RNN in TensorFlow):

import tensorflow as tf
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model = tf.keras.Sequential ([

tf.keras.layers.SimpleRNN (50, activa-

tion=‘relu’, input shape=(100, 1)),
tf.keras.layers.Dense (1)

1)

Tool Used: TensorFlow, PyTorch

38. Semi-Supervised Learning

A hybrid learning approach where a model is trained on
a small amount of labeled data and a large amount of un-

labeled data.
Example:

e Google’s BERT model uses semi-supervised learn-

ing for NLP tasks.
Tool Used: TensorFlow, PyTorch
39. Sentiment Analysis

An NLP technique that determines the emotional tone be-
hind text, often used in social media monitoring and cus-

tomer feedback analysis.
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Example:

e Al detects positive or negative reviews for Ama-

zon products.

Tool Used: VADER (Sentiment Analysis Library)

40. Speech Recognition

The process of converting spoken language into text us-

ing deep learning and acoustic models.
Example:

e Siri, Google Assistant, and Alexa use speech recog-

nition for voice commands.
Tool Used: CMU Sphinx, DeepSpeech
41. Supervised Learning

A machine learning approach where models are trained
on labeled datasets, meaning each input has a corre-

sponding correct output.
Example:

e Spam detection: Al is trained on emails labeled as

“spam” or “not spam.”
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Code (Supervised Learning with Scikit-learn):

from sklearn.ensemble import Random-

ForestClassifier

model = RandomForestClassifier ()
model.fit (X train, y train) # Training the
model

Tool Used: Scikit-learn, TensorFlow

42. Swarm Intelligence

A decentralized Al approach inspired by natural systems

like ant colonies and bird flocking.
Example:

e Al in robotics: Swarm bots cooperate to complete

complex tasks.

Tool Used: PySwarm, Particle Swarm Optimization

(PSO)
43. Tensor

A mathematical structure used in deep learning, repre-

senting multi-dimensional arrays.
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Example:

e Image processing Al stores images as 3D tensors:

(height, width, channels).

Code (Creating a Tensor in PyTorch):
import torch

tensor = torch.tensor ([[1, 2], [3, 411])
Tool Used: TensorFlow, PyTorch
44. Transfer Learning

A technique where a pre-trained model is fine-tuned for

a new task, reducing training time and data needs.
Example:

e Fine-tuning BERT for specific NLP tasks like med-

ical text analysis.
Tool Used: Hugging Face Transformers
45. Transformer Model

A deep learning architecture used in NLP, replacing

RNNSs with self-attention mechanisms.
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Example:
e GPT-4 and BERT are transformer-based models.

Code (Basic Transformer Layer in PyTorch):
import torch.nn as nn

transformer layer = nn.Trans-

former (d model=512, nhead=8)
Tool Used: TensorFlow, PyTorch
46. Turing Test

A test proposed by Alan Turing in 1950 to determine if a
machine can exhibit intelligent behavior indistinguisha-

ble from a human.
Example:

e ChatGPT passing casual conversations but failing

at deep reasoning.
Tool Used: Al Ethics & Philosophy Research
47. Unsupervised Learning

A machine learning approach where models find patterns

in unlabeled data, clustering similar items together.
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Example:

e Customer segmentation Al groups shoppers based

on behavior.
Tool Used: Scikit-learn (K-Means Clustering)
48. Variational Autoencoder (VAE)

A deep learning model used for generating new data

points similar to training data.
Example:

e Al-powered image generation (e.g., creating real-

istic human faces).

Tool Used: TensorFlow, PyTorch
49. Weak Al vs. Strong Al

e Weak AI (Narrow Al): Al specialized in a single
task (e.g., Siri, Google Assistant).

e Strong Al (AGI - Artificial General Intelligence):
Al with human-like reasoning (hypothetical).

Example:

e Deep Blue (chess Al) is a weak Al, but AGI remains

theoretical.
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Tool Used: Al Ethics Research

50. Zero-Shot Learning (ZSL)

A technique where Al can classify new data without prior

labeled examples, leveraging knowledge transfer.
Example:

e Alrecognizing a new animal species based on de-

scriptions alone.

Tool Used: OpenAl CLIP, Hugging Face
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