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PREFACE

Information systems and computer science have transcended being mere
data processing and computational tools in the contemporary era; they have
evolved into a foundational discipline transforming every facet of human life,
science, and industry through the theoretical depth and advanced algorithmic
approaches offered by artificial intelligence. This book aims to provide a
holistic academic perspective across a wide spectrum, beginning with the
mathematical and theoretical roots of artificial intelligence and extending to
large language models, computer vision, autonomous systems, cybersecurity,
digital ethics, and information law.

The initial chapters of the book focus on the theoretical foundations of
artificial intelligence and the mathematical models that nourish the modern
information ecosystem. By addressing core areas of computer science such as
algorithmic complexity, optimization approaches, and regression and
classification analyses, the theoretical boundaries of data science and machine
learning are meticulously delineated. These chapters reveal the unwavering
scientific infrastructure underpinning the practical applications of artificial
intelligence.

Another crucial dimension of this work encompasses advanced studies
examining the transition of deep learning architectures and generative
artificial intelligence from theory to application. It details large language
models (LLMSs) that create new paradigms in natural language processing,
computer vision technologies, and generative intelligence architectures that
trigger the transformation of creative processes. Furthermore, it demonstrates
how data is converted into intelligent system paradigms by evaluating data
mining and knowledge discovery processes in information systems.

The book also delves deeply into the integration processes where
intelligent systems converge with the physical world and infrastructure. While
high-performance system configurations are articulated through the lens of the
Internet of Things (loT), artificial intelligence scalability in cloud computing,
decision support systems, and business intelligence applications; computer
science applications in robotic systems and autonomous vehicles, alongside
cyber defense strategies in information systems security, are addressed from
an academic standpoint.



Finally, the book sheds a powerful light on the social, educational, ethical,
and legal dimensions of artificial intelligence. It discusses the reflections of
artificial intelligence within the social sciences and digital humanities,
adaptive learning approaches in educational technologies, and decision-
making mechanisms in healthcare and financial informatics. Intellectual
frameworks surrounding informatics ethics and law, shaped by algorithmic
bias, transparency, trust, and digital rights, are presented as critical headings
that will define future research directions.

Prepared with an interdisciplinary vision, this work harmonizes theoretical
knowledge with implementation practices, offering a comprehensive roadmap
for the future of information systems and computer science.

Prof. Dr. Akin OZCIFT



ON SOZ

Biligim sistemleri ve bilgisayar bilimleri, giiniimiizde yalnizca veri igleme
ve hesaplama araglar1 olmaktan ¢ikarak; yapay zekanin sundugu kuramsal
derinlik ve ileri diizey algoritmik yaklagimlarla insan yasaminin, bilimin ve
endiistrinin her alanini doniistiiren kurucu bir disipline doniismiistiir. Bu kitap;
yapay zekanin matematiksel ve teorik koklerinden baslayarak, biiyiik dil
modellerine, bilgisayarh goriiden otonom sistemlere, siber glivenlikten dijital
etik ve bilisim hukukuna kadar uzanan genis bir yelpazede biitiinciil bir
akademik perspektif sunmay1 amaglamaktadir.

Kitabm ilk boliimlerinde, yapay zekanin kuramsal temellerine ve modern
bilisim ekosistemini besleyen matematiksel modellere odaklanilmaktadir.
Algoritmik  karmagsiklik, optimizasyon yaklagimlari, regresyon ve
smiflandirma analizleri gibi bilgisayar bilimlerinin ¢ekirdek alanlar1 ele
alinarak, veri bilimi ve makine Ogrenmesinin teorik sinirlart titizlikle
cizilmektedir. Bu boliimler, yapay zekanin pratik uygulamalarinin arkasidaki
sarsilmaz bilimsel altyapiy1 ortaya koymaktadir.

Eserin bir diger 6nemli boyutu, derin 6grenme mimarilerinin ve iiretken
yapay zekanin teoriden uygulamaya gegis siireglerini inceleyen ileri diizey
caligmalardir. Dogal dil islemede yeni paradigmalar olusturan biyiik dil
modelleri (LLM), bilgisayarli gorii teknolojileri ve yaratict siireglerin
doniistimiinii tetikleyen {iretken zekd mimarileri detaylandirilmaktadir.
Bununla birlikte, veri madenciligi ve bilisim sistemlerinde bilgi kesfi siire¢leri
irdelenerek, verinin akilli sistem paradigmalarina nasil doniistiigi
gosterilmektedir.

Kitapta ayrica, akilli sistemlerin fiziksel diinya ve altyapilarla bulustugu
entegrasyon siirecleri derinlemesine incelenmektedir. Nesnelerin Interneti
(IoT), bulut bilisimde yapay zeka dl¢eklenebilirligi, karar destek sistemleri ve
is zekas1 uygulamalar1 iizerinden yliksek performansh sistem kurgulari
anlatilirken; robotik sistemler ile otonom araclarda bilgisayar bilimleri
uygulamalar1 ve bilisim sistemleri gilivenliginde siber savunma stratejileri
akademik bir yaklagimla ele alinmaktadir.

Son olarak kitap, yapay zekanin toplumsal, egitsel, etik ve hukuki
boyutlarma giiclii bir 151k tutmaktadir. Yapay zekanin sosyal bilimlerdeki ve
dijital beserl bilimlerdeki izdiisiimleri, egitim teknolojilerindeki adaptif



O0grenme yaklagimlari, saglik ve finans bilisimindeki karar mekanizmalar
tartisilmaktadir. Algoritmik on yargi, seffaflik, giiven ve dijital haklar
cergevesinde sekillenen bilisim etigi ve hukuku yaklasimlari, gelecegin
aragtirma yonelimlerini belirleyecek kritik birer baglik olarak sunulmaktadir.

Disiplinler arasi bir vizyonla hazirlanan bu eser; kuramsal bilgi ile
uygulama pratigini harmanlayarak bilisim sistemleri ve bilgisayar bilimlerinin
gelecegine dair kapsamli bir yol haritas1 sunmaktadir.

Prof. Dr. Akin OZCIFT
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