What is the Algorithm?
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What’s the Big Deal with Algorithms? Let’s Make It Simple!

Algorithms! Sounds fancy, right? (= But actually... they’re everywhere. From making your morning coffee @ (yes,
that’s an algorithm) to scrolling through your favorite apps B .

In my first article, I’ve broken down algorithms in a way that’s easy to understand . No math degrees needed!
Just everyday examples—like making a sandwich s# or organizing your closet = [\ .

And that’s just the start! In future articles, we’ll uncover:
e Why algorithms can sometimes give unexpected results ©;
o Ifit’strue that they’re unpredictable... or maybe not? i
Get ready for a journey into the world of algorithms that’s fun, relatable, and—dare | say—predictable @ .

#Algorithms #TechSimplified #Al #GenerativeAl #UnderstandingTech #DataScience #MachinelLearning #CodingLife
#TechEducation #DigitalWorld #Innovation #Alexplained #LearningTogether #TechJourney #StayCurious
#FutureTech

The term algorithm might sound complex, but at its core, it simply refers to a set of clear instructions designed to
solve a problem or accomplish a task. Algorithms are everywhere in our lives, from everyday recipes to the
processes that power our digital world.

An algorithm is a step-by-step procedure that takes input, processes it through a series of defined steps, and
produces an output.

In general, an algorithm aims to achieve a specific result in a consistent, repeatable way. This structured approach
makes algorithms powerful for tackling a range of problems, from simple calculations to advanced tasks in fields
like artificial intelligence.

Algorithm as a Process

It can be helpful to think of an algorithm as a type of process, but not every process qualifies as an algorithm.
While both involve sequences of actions, an algorithm must have a clear, defined sequence of steps that
consistently lead to a specific outcome.

A process, on the other hand, can be more open-ended or adaptable, without strict steps or guaranteed results.
In summary:

e Everyalgorithm is a type of process because it follows a sequence of steps.

e However, not every process is an algorithm; some processes may lack the structured, predictable path
that defines an algorithm.


https://assemhijazi.me/

Visualizing Algorithms with Diagrams

To understand an algorithm fully, it’s often helpful to visualize it. Diagrams provide a clear, visual representation of
the steps, decisions, and flow of an algorithm, making complex sequences easy to follow. Just as a process can be
mapped out in a diagram, algorithms benefit greatly from this visual structure. By breaking down each step in the
algorithm, diagrams help us see the sequence of actions and choices that lead to the final result.

Diagrams, such as flowcharts, are particularly useful for representing algorithms. They offer a straightforward way
to illustrate each step and decision point, allowing us to trace the path of the algorithm from start to finish. This
visual mapping makes it easier to identify how an algorithm works and to communicate it effectively to others.

In essence, a diagram serves as the visual language of an algorithm, turning abstract steps into a clear, structured
map that guides us through each part of the process. Because algorithms are structured and sequential, diagrams

allow us to see the entire flow at once, making complex ideas more accessible.



Example Recipe Algorithm

Imagine you’re following a recipe to bake a cake. The recipe provides a clear set of steps:

1.

2.

3.

4.

5.

Preheat the oven to a specific temperature.
Mix flour, sugar, and eggs in a bowl.

Pour the mixture into a baking pan.

Bake for 30 minutes.

Let the cake cool before serving.

This recipe is an example of an algorithm because it’s a sequence of specific steps that, when followed, lead to a
predictable outcome—a baked cake.

Each step has to be done in the correct order, and if done correctly, it will yield the same result every time. Just like
in a recipe, an algorithm gives us structured guidance for achieving a desired outcome, whether in the kitchen or,
as we’ll see next, in programming.

Now to do simple algorithm diagram , you can use PowerPoint by drawing the follow objects and connecting them
in linear lines:

1.

2.

5.

6.

Start (Oval)

Get bread (Rectangle)

Add butter (Rectangle)

Add filling (ham, cheese) (Rectangle)
Add another slice of bread (Rectangle)

End (Oval)

PowerPoint provides a simple, visual way to build algorithms that anyone can follow and understand.



Algorithms in Programming and the IT World

In the world of programming and information technology, algorithms are essential building blocks. They are the
instructions that tell a computer how to perform specific tasks, from sorting data and searching for information
to making complex calculations and decisions.

In programming, algorithms are written as code, allowing them to be executed by computers with precision and
speed.

In IT, algorithms enable efficient data processing, problem-solving, and automation. Programmers design
algorithms to achieve desired results by breaking down tasks into clear, logical steps that the computer can follow
exactly. This precision is what makes algorithms so powerful in computing—each step can be replicated with
consistency, which is crucial for applications that rely on accuracy and speed, like web searches, data analysis,
and machine learning.

In summary, programming algorithms bring structure, efficiency, and repeatability to IT processes, making it
possible for computers to perform tasks that range from simple to highly complex.

Example sorting algorithm

Imagine you have a list of numbers, like [5, 2, 9, 1, 7], and you want to sort them in ascending order. Acommon
algorithm used to do this is called the Bubble Sort:

1. Start at the beginning of the list.

2. Compare each pair of numbers, swapping them if they are in the wrong order (if the first is greater than the
second).

3. Continue this process for each pair, moving down the list until the end.
4. Repeatthe entire process until no more swaps are needed, meaning the list is sorted.
After applying the Bubble Sort algorithm to our list [5, 2, 9, 1, 7], we end up with [1, 2, 5, 7, 9].

Each step is clearly defined, and following them exactly will always result in the numbers being sorted correctly.



What is Artificial Intelligence (Al)?

Artificial Intelligence (Al) is a branch of computer science focused on creating systems and machines that can
perform tasks typically requiring human intelligence. These tasks include recognizing patterns, learning from data,
making decisions, and solving problems. Al enables machines to analyze data, identify patterns, and act on
insights in ways that mimic certain aspects of human cognition.

Whatis an Algorithm in Al?

In Al, an algorithm is a defined sequence of steps that enables machines to process data and make decisions,
often with the goal of mimicking human-like reasoning or understanding.

Al algorithms are designed to learn patterns within data, enabling the system to make predictions or provide
recommendations based on those patterns.

For example, an Al algorithm might analyze data from past customer purchases to recommend new products.
Each Al algorithm is structured to take in data, process it according to learned patterns, and produce an actionable
output, such as a prediction or classification.

In its various forms, Al powers applications like speech recognition, image processing, natural language
understanding, and predictive analytics. Essentially, Al allows computers to understand, respond, and even adapt
to complex data and interactions through structured algorithms that follow these defined steps.

Example for Al: The "Weather Prediction Algorithm"

Algorithm: Imagine an algorithm that predicts the weather based on past data (temperature, humidity, wind speed,
etc.). Here’s a simple breakdown:

1. Collect weather data from the past week.

2. Analyze patterns, such as daily temperature changes or humidity levels.
3. Compare today’s current conditions with similar past days.

4. Predicttomorrow’s weather based on the observed patterns.

This Weather Prediction Algorithm doesn’t create new data but uses historical patterns to make informed
predictions. It represents traditional Al by recognizing patterns and making predictions.



What is Generative Al?

Generative Al is a subset of Al focused on creating new, original content based on patterns it has learned from
existing data. Unlike traditional Al, which may classify data or make predictions, Generative Al is designed to
produce content—such as text, images, music, or code—that resembles human-made material.

What is an Algorithm in Generative Al?

In Generative Al, an algorithm is a structured process that allows the system not only to understand patterns in
data but also to generate new data that follows similar patterns.

Generative Al algorithms analyze vast amounts of information and then create new content by predicting and
combining learned elements.

For instance, a Generative Al algorithm trained on language data can generate text that reads like a story, answer
questions conversationally, or create entirely new content. Each Generative Al algorithm is designed to interpret a
prompt, use learned patterns to generate similar outputs, and adaptively refine the generated content, making it
highly creative and dynamic.

Example for Generative Al: The "Story Creation Algorithm"

Algorithm: Imagine an algorithm trained on various stories and tasked with creating a new short story based on a
given prompt (e.g., "Once upon a time in a magical forest...").

1. Receive the prompt "Once upon a time in a magical forest..."
2. Analyze the prompt’s style and context to identify related themes (like fantasy or adventure).

3. Generate sentences that continue the story by predicting what might come next, based on patterns from
previously learned stories.

4. Keep generating sentences until the story reaches an ending.

This Story Creation Algorithm exemplifies Generative Al. Instead of simply analyzing or predicting existing data, it
creates new content that resembles what it has learned.
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