
        
            
                
            
        

    
	Disclaimer

	The authors and publishers of this book accept no liability for any damage or loss that may arise from the use of the information and examples in this book. Each user is responsible for ensuring compliance with copyright, citation rules and other legal requirements.

	It is the responsibility of each individual to familiarize themselves with the respective rules and regulations of their university, college or school and to clarify which procedures are legally permissible and which are considered plagiarism. The contents of this book are for informational and educational purposes only and should in no way be construed as direct recommendations for writing academic texts. The examples shown are merely intended to offer suggestions and illustrate the various aspects of academic writing with ChatGPT.

	The authors and publishers assume no liability for the accuracy, completeness and timeliness of the information and examples contained in this book. It is the responsibility of each user to carry out additional research and to critically scrutinize the information presented in this book.
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	What is Artificial Intelligence?

	 

	Artificial Intelligence is not just a buzzword you hear in the news; it is a revolutionary technology that has already changed our lives in many areas and will continue to do so. From medicine to mobility, from communication to entertainment, AI has the potential to fundamentally improve our world. But what exactly is AI, and why are there so many different types of it?

	Artificial Intelligence is an area of computer science that deals with developing machines or software so that they can perform tasks that normally require human intelligence. This includes things like speech recognition, decision making, visual perception and even creative activities such as composing music.

	One of the fundamental characteristics of Artificial Intelligence is its ability to learn. Similar to a student who gets better and better at a subject through constant practice, an AI system can also learn from experience or data and thus continuously improve. Imagine you have an AI-controlled lawnmower that initially has difficulty reaching all corners of your garden. Over time, however, it learns from its mistakes and adjusts its route so that it can mow the lawn more efficiently.

	This brings us to the next point, adaptability. AI systems are not just programmed to perform a single task; they have the ability to adapt to new or unexpected situations. If we stick with the lawnmower example, imagine planting a new tree in your garden. An adaptive AI system would notice this change and adjust its route accordingly without you having to intervene manually.

	Last but not least, autonomy. Some advanced AI systems are able to make decisions independently without the need for human intervention. This is particularly useful for complex tasks where human intervention could be inefficient or even dangerous. An example of this would be an AI-controlled car that is able to react to sudden obstacles such as a fallen tree and make a decision on its own to avoid an accident.

	Now, to better understand the concept and scope of Artificial Intelligence, it can be helpful to look at some famous quotes that shed light on this fascinating and sometimes unsettling field.

	Stephen Hawking:

	
	
● Quote: "The development of complete Artificial Intelligence could mean the end of the human race... It would take off on its own and remake itself at an ever-accelerating rate. Humans, limited by slow biological evolution, would not be able to keep up and would be replaced." 




	Elon Musk (Tesla, SpaceX):

	
	
● Quote: "I'm increasingly inclined to think that there should be regulatory oversight, perhaps at a national and international level, just to make sure we don't do anything very stupid. I mean, with Artificial Intelligence, we're invoking the demon." 




	Larry Page (co-founder of Google):

	
	
● Quote: "Artificial Intelligence would be the ultimate version of Google. The ultimate search engine that would understand everything on the web. It would understand exactly what you wanted and it would give you the right thing. We're nowhere near that yet, but we can gradually move towards it, and that's basically what we're working on." 




	Alan Kay (computer scientist and pioneer of object-oriented programming):

	
	
● Quote: "Some people worry that Artificial Intelligence makes us feel inferior, but then anyone in their right mind should have an inferiority complex every time they look at a flower."




	Claude Shannon (mathematician, founder of information theory):

	
	
● Quote: "I envision a time when we will be to robots what dogs are to humans, and I'm rooting for the machines." 




	Ray Kurzweil (author, computer scientist and futurist):

	
	
● Quote: "Artificial Intelligence will reach the human level by around 2029. If you take that further, say by 2045, then we will have multiplied the intelligence, the biological machine intelligence of our civilization, a billion times over." 




	Ginni Rometty (former CEO of IBM):

	
	
● Quote: "Some people call it Artificial Intelligence, but the reality is that this technology will improve us. So instead of Artificial Intelligence, I think we will enhance our intelligence." 




	Nick Bilton (technology columnist):

	
	
● Quote: "The upheavals [of Artificial Intelligence] can quickly escalate and become more frightening and even catastrophic. Imagine how a medical robot originally programmed to eliminate cancer might conclude that the best way to eradicate cancer is to wipe out people who are genetically susceptible to the disease." 




	Sebastian Thrun (computer scientist and expert in robotic learning):

	
	
● Quote: "Nobody puts it this way, but I think Artificial Intelligence is almost a human science. It's really an attempt to understand human intelligence and human cognition." 




	These quotes reflect the diverse perspectives and potential that Artificial Intelligence brings, both positive and negative. They also emphasize the ethical and moral considerations that come with the development and application of AI. They help to gain perspective on the profound impact that AI can have on our society and our lives.

	Now that we have developed a basic understanding of what Artificial Intelligence actually is - namely the imitation of human intelligence by machines - it makes sense to delve deeper into this fascinating topic. You'll be surprised at how diverse and complex the world of AI can be. It's not just a uniform block of technology, but a dynamic field that encompasses many different approaches and methods. Just as there are different professions and talents among humans, there are also different "specialties" in AI. To better understand the full range and fascinating possibilities of AI, let's take a closer look at the different types of Artificial Intelligence.

	In research, the different types of Artificial Intelligence are often categorized according to their capabilities. There are usually three main categories: weak, strong and super-intelligent AI:

	Weak AI (Narrow AI)

	What is this?
 Weak AI is specialized in a specific task and can only act in this specific area. It has no general intelligence or consciousness.

	Think of weak AI as a talented waiter in a restaurant. The waiter is excellent at taking orders, serving the right dishes and making sure the customers are happy. But if you put this waiter in a garage, he would be completely out of his depth. His expertise and skills are specialized and limited.

	Examples:

	
	
● Voice assistants such as Alexa or Siri, which specialize in voice recognition and processing.


	
● Image recognition software used in medicine to analyze X-ray images.




	Strong AI (General AI)

	What is that?

	
 Strong AI is a theoretical concept of a machine that has the ability to perform any intellectual task that a human can perform. It would have its own consciousness, emotions and the ability to learn and think independently.

	Strong AI would be like an all-rounder that could work as a waiter, repair a car or write a book. It could learn new skills and adapt to different situations, almost like a human.

	Examples:

	
	
● So far, strong AI has only existed in science fiction, such as the robot Data in "Star Trek" or HAL 9000 in "2001: A Space Odyssey".




	Super intelligent AI (Super AI)

	What is that?

	The concept of superintelligent AI goes one step further than strong AI. While strong AI aims to emulate human intelligence in various areas and abilities, superintelligent AI is intended to surpass it. This means that it would be able to perform tasks and solve problems that are unimaginably complex for humans. It could think faster, have access to a huge pool of data and could theoretically be better than humans in every respect, be it in scientific research, art or social understanding.

	Imagine the super-intelligent AI as a scientist who has not only read all the books, but also has the ability to generate new knowledge in a matter of seconds. This scientist would be able to solve complex equations in their head, find the cause of previously incurable diseases and even solve social or political problems that have plagued humanity for centuries.

	There are no concrete examples of this yet, as the concept is only intended to provide a broad view of the future.

	Now that we understand the different types of Artificial Intelligence - from weak and strong AI to the fascinating idea of superintelligent AI - it's time to dive a little deeper into the technologies that bring these concepts to life. It's important to emphasize that while the terms 'Artificial Intelligence', 'machine learning' and 'deep learning' are often used interchangeably, they each cover specific aspects of this complex field. So let's clarify how they differ from each other and how they relate to each other.

	Artificial Intelligence is the generic term for the development of computer technologies that can perform tasks that normally require human intelligence. This encompasses a wide range of capabilities, as we have just seen with the characteristics of learning ability, adaptability and autonomy.

	Machine learning is a sub-area of AI and could be regarded as its "learning department". It specifically deals with the development of algorithms and models that enable computers to learn from data. If you use an email application that recognizes and sorts out spam messages, it usually does this through machine learning. The application has learned from millions of emails which characteristics classify an email as spam.

	Deep learning is in turn a sub-area of machine learning. It could be seen as the specialized unit for complicated learning tasks. It attempts to imitate the human brain by using neural networks that are able to recognize very complex patterns in large amounts of data. An example of this would be facial recognition in photos. A deep learning model can learn from a large number of faces and then recognize a specific face in a new photo, even if the person is wearing glasses or has changed their hairstyle.

	To really make the connections clear: imagine AI as a car company. Machine learning is the department that specializes in building particularly efficient engines. Deep learning would then be the team within this department that works on a special, very powerful engine that runs optimally under various extreme conditions.


History

	 

	Early beginnings

	The history of Artificial Intelligence is a fascinating kaleidoscope of theory, practical application and ever-emerging visions. It does not begin, as one might assume, in the age of computers, but can be traced back as far as the ancient Greeks. Even then, there were myths of artificially created creatures such as Talos, the bronze giant, or the mechanical servants of Hephaestus. But although these stories date back to a time when AI was still pure fantasy, they lay the foundations for humanity's dream of creating machines that can think.

	1950s: The hour of birth

	Modern AI research began in the 1950s. An important milestone was the year 1956, when the term "Artificial Intelligence" was used for the first time at a conference at Dartmouth College in the USA. Researchers such as Alan Turing, who had already laid the foundations for computers in the 1940s, were pioneers in this field.
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