
UNIT IV 
AI in Research, Generative AI and Prompt Engineering 

 
AI in Experimentation and Multi-disciplinary Research 

 
Artificial Intelligence (AI) అంట� మనం �ా��రణం�ా కంప�య్టర్ ��ౖన్స్ ల� 

మ�త్ర�� �ంట�ం క��... �ా�, ఇప�ప్డ� ఇ�� ��ల� branches of science మ��య� 

research fieldsల� క��� �సత్ ృతం�ా ఉప�గపడ���ం��. 

 
Scientists, AI tools �ా�� ��దద్ ��దద్ experimental data � analyze 

�ే�ాత్ ర�, patterns � గ���త్�ాత్ ర�, మ��య� మ�ందు�ా�� predictions �ే�ాత్ ర� — ఇ� 

మ�ందు �ేయడం ��ల� కష్టం, time-taking ప�. AI స�యం�� experiments 

design �ేయడం, complex systems simulate �ేయడం, ��తత్ materials ల��� 

medicines discover �ేయడం ల�ంట�� possible అయ�య్�. 

 
ఇల� AI multidisciplinary research �� support ఇసుత్ ం�� — అంట� 

computing � physics, chemistry, biology, environmental studies ల�ంట� 

subjects �� క��ి �ాడ�త���న్ర�. 

Application in Particle Physics (Identifying Particles in Collider 
Data) Particle physics experimentsల�, మ�ఖయ్ం�ా Large Hadron Collider 

(LHC) ల�ంట��ాట�ల�, ప్ర� second �� trillions of particle collisions 

జర�గ����. 

ప్ర� collision ల� �����ా data ఉతప్�త్ అవ�త�ం�� — ���న్ manually analyze 

�ేయడం అ�ాధయ్ం. 
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AI మ��య� Machine Learning (ML) algorithms �ా��, scientists 

particle types � గ���త్�ాత్ ర�, patterns � �ెల�సుక�ంట�ర�, మ��య� Higgs Boson 

ల�ంట� rare events � detect �ే�ాత్ ర�. 

 
Neural networks collision results � classify �ే�ి, noise నుం�� useful 

data � filter �ే�ాత్ �. ���వల్ల AI, modern physicsల� discoveries ��గం�ా 

జ����ల� �ేయడంల� ��లక �ాత్ర �� �ి��త్ ం��. 

 
Application in Astrophysics and Space: 
AI space research మ��య� astrophysicsల� ��ల� ��దద్ �ాత్ర �� �ి��త్ ం��. 

Telescope images � analyze �ేయడం, galaxies, stars, exoplanets � 

detect �ేయడం, మ��య� supernova ల�ంట� space events � predict �ేయడం 

AI �� �ాధయ్మవ���ం��. 

ఉ��హరణ��, NASA AI � spacecraft � guide �ేయ�����, systems � 

automatically monitor �ేయ�����, మ��య� space missions � smart�ా plan 

�ేయ����� �ాడ���ం��. AI satellite images � క��� analyze �ేసుత్ ం�� — ���వల్ల 

planetary surfaces � study �ేయడం, asteroids � track �ేయడం, deep-

space phenomena � explore �ేయడం సులభం అవ�త�ం��. ఇల� AI వలన 

universe గ���ం� త్వర�ా, మ��య� క�్చతం�ా అర్థం �ేసు��వచు్చ. 

 
AI in Experimental Chemistry: 
AI chemical research మ��య� material science� ప���త్�ా మ���్చ�ిం��. 

ఇ�� chemical reactions � predict �ేయగలదు, ��తత్ compounds discover 

�ేయగలదు, laboratory experiments � optimize �ేయగలదు. AI models 

molecular structures � analyze �ే�ి, ��తత్ materials ల��� medicines 

synthesize �ేయ����� best methods suggest �ే�ాత్ �. ఉ��హరణ��, drug 
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discovery ల� AI ��ల� ఉప�గపడ���ం�� — ఏ molecules target disease 

protein �� బ��ా interact అవ���� predict �ేసుత్ ం��. ���వల్ల time, cost, 

human error అ�న్� తగ�గ్ ���. AI-powered robotic labs ఇప�ప్డ� human 

supervision ల� automatic experiments క��� �ేయగల�గ�త���న్�. 

 
AI in Biology: 
AI biological research ల� క��� ��ల� స�యపడ���ం��. 

Gene expression, protein folding, brain activity ల�ంట� complex biological 

systems � అర్థం �ేసు��వ����� AI tools �ాడ�త���న్ర�. Medical field ల� 

disease diagnosis, drug development, personalized treatment ��సం AI 

��దద్ support ఇ��త్ ం��. DeepMind’s AlphaFold ల�ంట� AI tools 3D protein 

structures � ��ల� క�్చతం�ా predict �ే�ాత్ � — ఇ�� biology ల� ఒక major 

breakthrough. AI DNA sequences analyze �ేయడంల�, cell behavior 

study �ేయడంల� క��� ఉప�గపడ���ం��. అందువల్ల , experimental biology 

మ��య� medical research ��ం��ంట��� AI ��ల� బలం�ా స�యపడ���ం��. 

 
AI in Environmental Science: 
AI మన ప��స�ా�న్ అర్థం �ేసు��వడంల�, ర��ంచడంల� క��� ��ల� ఉప�గపడ���ం��. 

Climate change predict �ేయడం, air & water pollution track �ేయడం, 

natural resources � manage �ేయడం — ఇవ�న్ AI �� సులభమవ�త���న్�. 

AI models satellite data � analyze �ే� ిdeforestation, glaciers溶◌ి◌ంచడం 

(melting), ocean pollution ల�ంట� సమసయ్లను గ���త్�ాత్ �. Agriculture ల� క��� 

AI soil quality, rainfall, crop health � monitor �ేయడంల� స�యపడ���ం��. 

Disaster management ల� క��� AI �ాడ�త���న్ర� — floods, cyclones, 

wildfires ల�ంట�� real-time data �� predict �ేయవచు్చ. Environmental data 
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� AI �� క��ి �ా���ే, scientists sustainable planet ��సం మం� �ర్ణయ�ల� 

�సు��గలర�. 

 
Conclusion: 
AI in experimentation మ��య� multidisciplinary research వలన అ�న్ 

science branchesల� ��తత్ అవ�ా�ాల� �ెర�చుక���న్�. 

Space explore �ేయడం, new materials discover �ేయడం, ల��� 

environment protect �ేయడం — ఏ�ై�� �సుక���న్, AI researchers �� ఒక 

powerful assistant ల� ప��ే��త్ ం��. 

ఇ�� time save �ేసుత్ ం��, accuracy ��ంచుత�ం��, మ��య� intelligent data 

analysis ��్వ�ా ప్రపంచంల�� ��దద్ challenges � క��� solve �ేయడంల� 

స�యపడ���ం��. 

----------------------------------------- 
AI in Experimentation and Multi-disciplinary research 

 
Artificial Intelligence (AI) is not limited to computer science alone 

— it is now widely used in many branches of science and research. 
Scientists are using AI tools to analyze large amounts of experimental 
data, identify patterns, and make predictions that were earlier difficult 
or time-consuming. AI helps in designing experiments, simulating 
complex systems, and discovering new materials or medicines. This 
shows how AI supports multidisciplinary research — combining 
computing with physics, chemistry, biology, and environmental studies. 
 
Application in Particle Physics (Identifying Particles in Collider Data) 
In particle physics experiments such as those done at the Large 
Hadron Collider (LHC), trillions of particle collisions take place every 
second. Each collision generates huge amounts of data that are 
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impossible for humans to analyze manually. 
 
AI and Machine Learning (ML) algorithms are used to identify particle 
types, recognize patterns, and detect rare events such as the 
discovery of the Higgs Boson. 
Neural networks help classify collision results and filter useful data 
from noise. This makes AI an essential tool for speeding up 
discoveries in modern physics. 
 
 Application in Astrophysics and Space 
AI plays a major role in space research and astrophysics. It helps 
analyze telescope images, detect galaxies, stars, and exoplanets, and 
predict space events like supernovas. 
For example, NASA uses AI to guide spacecraft, monitor systems 
automatically, and plan space missions efficiently. 
AI also supports satellite image analysis, helping scientists study 
planetary surfaces, track asteroids, and explore deep-space 
phenomena. 
Thus, AI enables faster and more accurate understanding of the 
universe. 
 
AI in Experimental Chemistry: 
AI is transforming chemical research and material science. It can 
predict chemical reactions, discover new compounds, and optimize 
laboratory experiments. 
AI models can analyze molecular structures and suggest the best 
ways to synthesize new materials or medicines. 
For example, AI is used in drug discovery, where it can predict which 
molecules might interact well with a target disease protein. 
This reduces time, cost, and human error in experiments. AI-powered 
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robotic labs can even perform experiments automatically under human 
supervision. 
 
AI in Biology: 
AI supports biological research in many ways. It helps understand 
complex biological systems such as gene expression, protein folding, 
and brain activity. 
In medicine, AI is used for disease diagnosis, drug development, and 
personalized treatment. 
AI tools like DeepMind’s AlphaFold can predict 3D protein structures 
accurately — a major breakthrough in biology. 
It also helps analyze DNA sequences and study cell behavior using 
large datasets from biological experiments. 
Hence, AI improves both experimental biology and medical research. 
 
 AI in Environmental Science: 
AI helps in understanding and protecting the environment. It is used 
to predict climate change, track air and water pollution, and manage 
natural resources. 
AI models analyze satellite data to detect deforestation, melting 
glaciers, and ocean pollution. 
In agriculture, AI helps monitor soil quality, rainfall, and crop health. 
It also supports disaster management by predicting floods, cyclones, 
and wildfires using real-time data. 
By combining environmental data with AI, scientists can make better 
decisions for a sustainable planet. 
 
Conclusion: 
AI in experimentation and multidisciplinary research has opened new 
possibilities across all branches of science. Whether it is exploring 
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space, discovering new materials, or protecting the environment, AI 
acts as a powerful assistant for researchers. It saves time, increases 
accuracy, and helps solve complex global challenges through 
intelligent data analysis. 

--------------------------------------------------------------------------- 
Q. Explain about role of AI in Experimentation and Multi-disciplinary 
research 
 
There can be 5 marks questions like “explain about role of AI in ML 
and physics” etc. asking any 2 or three concepts. 
 

--------------------------------------------------------------------------- 
Generative AI  

Generative Artificial Intelligence (AI) అ���� ఒక special type of AI 

system, ఇ�� ��తత్ content � create �ేయగలదు — ఉ��హరణ�� text, images, 

music, ల��� videos క���. 

�ా��రణ AI ల�గ ��వలం data � analyze �ేయడం ల��� predictions �ేయడం 

�ాక�ం��, Generative AI “��తత్���న్ generate” �ేసుత్ ం��. ఇ�� ��దద్ datasets 

నుం�� ��ర�్చ���, human-created content ల� outputs produce �ేసుత్ ం��. 

ఇ�� mainly Machine Learning (ML) models ��ౖ ఆ��రప�� ఉంట�ం��, మ�ఖయ్ం�ా 

Deep Learning మ��య� Neural Networks �ాడ�త�ం��. 

ఇ� data ల�� patterns � గ���త్ం�, ��తత్ meaningful outputs � తయ�ర� 

�ే�ాత్ �. 

�ా��రణ examples: 

• ChatGPT – text generation ��సం 

• DALL•E, Midjourney – image generation ��సం 
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• Synthesia – video creation ��సం 

• MusicLM – audio generation ��సం 

Generative AI �� ఉప��ాల� ��ల� రం�ాల�్ల  ఉ��న్�: 

• Education – notes, quizzes, explanations తయ�ర� �ేయడంల� 

• Healthcare – drug discovery, diagnosis help 
• Design & Media – images, videos, stories తయ�ర� �ేయడంల� 

• Software Development – automatic code generation ల� 

ఇ� ఎక�్కవ�ా Large Language Models (LLMs) ��ౖ ఆ��రపడ���, ఉ��హరణ�� 

GPT (Generative Pre-trained Transformer) — ఇ� internet ల�� ��దద్ text 

datasets నుం�� ��ర�్చక�ంట��. 

ChatGPT 
ChatGPT అ���� OpenAI develop �ే�ిన అతయ్ంత ప్ర�ిదధ్ Generative AI tool. 

ఇ�� conversational AI model, అంట� �ర� �ె�ిప్న text �� human-like 

responses ఇసుత్ ం��. 

ChatGPT GPT architecture ��ౖ ఆ��రప��ం��. 

ప్ర��న లకష్ణ�ల�: 

• Human-like answers generate �ేసుత్ ం�� 

• Essays, summaries, reports �్ార యడంల� స�యం �ేసుత్ ం�� 

• Questions �� answer ఇవ్వడం, translation �ేయడం, concepts explain 
�ేయడం �ేసుత్ ం�� 

• Context అర్థం �ేసు��� relevant answers ఇసుత్ ం�� 

Educational use: 
Students ChatGPT � notes తయ�ర� �ేయ�����, coding practice ��సం, 

concepts ��ర�్చ��వ����� �ాడవచు్చ. 

�ా� ethical use ��ల� మ�ఖయ్ం — plagiarism ల��� misinformation ��సం 

�ాడక�డదు. 
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Hugging Face 
Hugging Face అ���� open-source AI మ��య� Natural Language 

Processing (NLP) platform. 
ఇ�� pre-trained models, datasets, APIs అం��సుత్ ం�� — developers మ��య� 

researchers �ే�క�ా AI applications build �ేయ�����. 

మ�ఖ�య్ం�ాల�: 

• BERT, GPT, T5 ల�ంట� ��ల pre-trained AI models అందుబ�ట�ల� ఉంట��. 

• Text classification, translation, summarization, sentiment analysis 
ల�ంట� tasks �� ఉప�గపడ�త�ం��. 

• “Transformers Library” అ�� platform ��్వ�ా users తమక� �ావల�ిన 

models � fine-tune �ేయవచు్చ. 

• AI developers మధయ్ collaboration �� ��్ర ��స్హం ఇసుత్ ం��. 

�ా�ాంశం�ా �ె�ాప్లంట�, Hugging Face అ���� ఒక “AI Hub” ల�ంట��� — అందర� 

generative models � share �ేయ�����, ఉప���ంచ����� ఒక community-

driven platform. 
Gemini మ��య� ఇతర Generative AI Tools 

Gemini అ���� Google DeepMind develop �ే�ిన advanced Generative AI 

system. 
ఇ�� ChatGPT ల�ంట� models �� �� ట�ప�ేల� ర��� ం��ంచబ��ం�� మ��య� Google’s 

Bard, Docs, Sheets ల�ంట� tools ల� integrate అ�ం��. 

Gemini లకష్ణ�ల�: 

• Multimodal – text, image, code, audio అ�న్ంట�� అర్థం �ేసుక�� generate 

�ేయగలదు. 

• Contextually accurate responses ఇసుత్ ం��. 

• Google search మ��య� productivity tools �� integrate అ� ఉంట�ం��. 

• Multiple languages �� support ఉంట�ం��. 
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ఇతర Generative AI tools: 

• DALL•E – image generation ��సం 

• Midjourney – creative art ��సం 

• Claude AI (Anthropic company) – safe, helpful conversations ��సం 

• Copilot (Microsoft) – Office tools ల� AI assistant �ా 

ఇ� education, business, research రం�ాల�్ల  creativity మ��య� productivity 

��ంచ����� �ాడ�త���న్ర�. 

Perplexity 
Perplexity AI అ���� AI-powered search మ��య� question-answering tool, 

ఇ�� ChatGPT ల� conversation క��� �ేసుత్ ం�� �ా� real-time web 

information క��� అం��సుత్ ం��. 

అంట� ఇ�� ChatGPT మ��య� Google Search కల�క ల�ంట���. 

మ�ఖయ్ లకష్ణ�ల�: 

• Answers �� �ాట� source links ఇసుత్ ం�� — verification ��సం 

ఉప�గపడ�త�ం��. 

• Web pages, research papers � summarize �ేయగలదు. 

• Concise, accurate, up-to-date information ఇసుత్ ం��. 

• Students మ��య� researchers �� reliable references కను��నడంల� 

స�యం �ేసుత్ ం��. 

Educational importance: 
Academic research, quick concept lookup, complex topics � easy�ా 

summarize �ేయడంల� Perplexity ��ల� ఉప�గపడ�త�ం��. 

Summary 
Generative AI వలన మనం technology �� వయ్వహ��ం�ే ���నం ప���త్�ా 

మ����� �ం��. 
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ChatGPT conversation ��సం, Hugging Face model sharing ��సం, Gemini 

productivity integration ��సం, మ��య� Perplexity intelligent search ��సం — 

ఇవ�న్ చూ�ిసుత్ ��న్� AI ఎంత creative, accessible, మ��య� helpful అ�ం�ో . 

Generative AI � ethical�ా �ా���ే, innovation, education, problem-solving 

�� ���� �సుత్ ం��. 

ఇ�� modern Artificial Intelligence ల� ఒక శ��త్వంత���న మ��య� revolutionary 

advancement. 
----------------------------------------- 
Generative AI introduction 

ChatGPT , Hugging Face,  Gemini and other tools basics, Perplexity 
 
Introduction to Generative AI: 
Generative Artificial Intelligence (AI) is a type of AI that can create 
new content such as text, images, music, or even videos. 
Unlike traditional AI, which only analyzes data or makes predictions, 
Generative AI “generates” something new by learning from large 
datasets. 
It uses machine learning (ML) models — mainly Deep Learning and 
Neural Networks — to understand patterns in data and produce 
outputs that resemble real human-created content. 
 
Common examples include: 

• ChatGPT (for text generation), 
• DALL·E or Midjourney (for image generation), 
• Synthesia (for video creation), and 
• MusicLM (for audio generation). 
•  

Generative AI has wide applications in fields like: 
• Education – generating notes, quizzes, explanations 
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• Healthcare – drug discovery, diagnosis assistance 
• Design and Media – image, video, and story creation 
• Software Development – generating code automatically 

Generative AI models are often based on Large Language Models 
(LLMs) like GPT (Generative Pre-trained Transformer), which learn 
from huge text datasets available on the internet. 
ChatGPT 
ChatGPT is one of the most popular Generative AI tools developed 
by OpenAI. 
It is a conversational AI model that can understand and respond to 
human-like text inputs. 
ChatGPT is based on the GPT (Generative Pre-trained Transformer) 
architecture. 
 
Main features: 

• Generates human-like responses 
• Helps in writing essays, summaries, and reports 
• Can answer questions, translate text, and explain concepts 
• Understands context and gives relevant answers 

Educational use: Students can use ChatGPT for preparing notes, 
coding practice, and learning new concepts in an interactive way. 
However, it must be used ethically — students should not misuse it 
for plagiarism or false information. 
 
Hugging Face: 
Hugging Face is an open-source AI and NLP (Natural Language 
Processing) platform. 
It provides pre-trained models, datasets, and APIs for developers and 
researchers to build AI applications easily. 
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Key points: 
• Offers access to thousands of pre-trained AI models like BERT, 

GPT, T5, etc. 
• Useful for tasks like text classification, translation, summarization, 

and sentiment analysis. 
• Provides a platform called “Transformers Library” that allows 

users to fine-tune existing models. 
• Encourages collaboration among AI developers and promotes 

open research. 
In short, Hugging Face acts as a “hub” for AI tools and models — a 
community-driven environment for sharing and using generative 
models. 
Gemini and Other Generative AI Tools 
Gemini is Google’s advanced Generative AI system, developed as 
part of the Google DeepMind project. 
It is designed to compete with models like ChatGPT and is integrated 
into Google tools like Bard, Docs, and Sheets. 
 
Features of Gemini: 

• Multimodal (understands and generates text, images, code, and 
audio) 

• Provides accurate and contextual responses 
• Integrated with Google search and productivity tools 
• Supports multiple languages 

Other Generative AI tools include: 
• DALL·E (for image generation) 
• Midjourney (for creative art) 
• Claude AI (from Anthropic, used for safe and helpful 

conversations) 
• Copilot (Microsoft’s AI assistant integrated in Office tools) 
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These tools are used in education, business, and research to 
increase creativity and productivity. 
 
Perplexity: 
Perplexity AI is an AI-powered search and question-answering tool 
that combines chat-like conversation with real-time web information. 
It acts like a mix of ChatGPT and Google Search. 
 
Main features: 

• Gives answers along with source links (helps verify facts). 
• Can summarize web pages and research papers. 
• Provides concise, accurate, and up-to-date information. 
• Helps students and researchers find reliable references easily. 

 
Educational importance: 
Perplexity helps in academic research, quick concept lookup, and 
summarizing complex topics with accuracy and transparency. 
 
Summary: 
Generative AI has changed the way humans interact with technology. 
From ChatGPT for conversation, Hugging Face for model sharing, 
Gemini for integrated productivity, to Perplexity for intelligent search — 
all these tools show how AI is becoming more creative, accessible, 
and helpful across fields. 
Generative AI, when used ethically, promotes innovation, education, 
and problem-solving — making it one of the most powerful 
advancements in modern Artificial Intelligence. 

-------------------------------------------------------------------------------------- 
Q. What is Generative AI and what are different tools used? 
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There can be 5 marks questions like  
What is ChatGPT and its uses 
Explain about perplexity 
Write a brief note about Gemini 
What is Hugging Faces?  etc 

-------------------------------------------------------------------------------------- 
 

Prompt Engineering – �ర్వచనం (Definition) మ��య� �్ార మ�ఖయ్త 

(Importance) 
Definition: 
Prompt Engineering అంట�, మనం ఒక AI model — మ�ఖయ్ం�ా Generative AI 

ల��� Large Language Model (LLM) — �� ఇ�ే్చ input (prompt) � design 

�ేయడం మ��య� optimize �ేయడం అ�� ప్ర���య. 

ఇ�� మనం AI నుం�� accurate, relevant, మ��య� useful output �� ంద����� 

�ే�� ���నం. 

�ా��రణం�ా �ె�ాప్లంట�, prompt అంట� మనం ChatGPT, Gemini, ల��� 

Perplexity ల�ంట� AI systems �� ఇ�ే్చ text instruction — ఉ��హరణ��: 

“Explain Artificial Intelligence in simple terms.” 
AI ఇ�ే్చ సమ���నం �క్క quality ప���త్�ా మనం ఇ�్చన prompt ఎంత clear �ా, 

structured �ా ఉం�ో �����ౖ�� ఆ��రపడ�త�ం��. 

అందు��, Prompt Engineering ల� clear, context-rich prompts తయ�ర� 

�ేయడం ��ల� మ�ఖయ్ం — ��ం�� AI మన ఉ�ేద్�ా�న్ స���ాగ్  అర్థం �ేసుక�ంట�ం��. 

Need for Prompt Engineering 
Generative AI models మనుష�లల� “ఆల��ంచవ�” — అ� తమ training data 

నుం�� ��ర�్చక�నన్ patterns మ��య� context ఆ��రం�ా response ఇ�ాత్ �. 

�ాబట�్ట prompt vague �ా ల��� incomplete �ా ఉంట�, model తప�ప్�ా ల��� 

సంబంధం ల�� సమ���నం ఇవ్వవచు్చ. 
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అందువల్ల , effective prompting �ేయడం వల్ల AI ఇ�ే్చ responses precise, 

creative, మ��య� factual �ా ఉంట��. 

ఉ��హరణ��: 

• Poor prompt: “Tell me about AI.” 
• Better prompt: “Explain Artificial Intelligence in 5 simple points 

suitable for a 12-year-old student.” 
��ండవ prompt సప్ష్ట���న context మ��య� purpose ఇసుత్ ం��, �ాబట�్ట better 

output వసుత్ ం��. 

Importance of Prompt Engineering 
1. Improves Output Quality 

– మం� prompt వల్ల AI ఇ�ే్చ సమ�����ల� accurate, meaningful, 

మ��య� context-aware �ా ఉంట��. 

2. Saves Time and Effort 
– తప�ప్ సమ�����ల� repeatedly correct �ేయ��స్న అవసరం ఉండదు; 

స���న prompt వల్ల �దట� ప్రయతన్ంల��� మం� output వసుత్ ం��. 

3. Enhances Creativity and Productivity 
– Creative prompts �ా���ే ideas, lesson plans, summaries, stories, 

ల��� code క��� generate �ేయవచు్చ — ��ం�� AI tools మ��ంత 

versatile అవ����. 

4. Ensures Ethical and Safe Use of AI 
– స���న framing వల్ల biased, harmful ల��� misleading responses 

తగ�గ్ ��� — ఇ�� responsible AI use �� ���� �సుత్ ం��. 

5. Helps in Customization 
– Prompt engineering ��్వ�ా �ర� AI response � � అవస�ా��� 

అనుగ�ణం�ా మ�ర�్చ��వచు్చ — technical, formal, ల��� casual tone ల�. 

6. Essential Skill for the Future 
– Education, business, research రం�ాల�్ల  AI tools ఎక�్కవ�ా 
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�ాడబడ�త���న్� �ాబట�్ట , prompt engineering భ�షయ్త�త్ ల� ఒక key 

digital skill అవ���ం��. 

Example Prompts 

Task Simple Prompt Better Engineered Prompt 

Write a 
summary 

“Summarize AI.” 

“Summarize the concept of Artificial 
Intelligence in 100 words, focusing on 
its applications in healthcare and 
education.” 

Code 
generation 

“Write Python 
code.” 

“Write a Python program to calculate 
the average of 5 numbers with user 
input and display the result clearly.” 

Explanation 
“What is 
Machine 
Learning?” 

“Explain Machine Learning in simple 
terms with one real-life example.” 

Conclusion: 
Prompt Engineering అంట� AI systems �� సమర్థం�ా communicate �ేయడ�� 

ఒక art అ� �ె�� ప్చు్చ. 

ఇ�� human intention మ��య� machine understanding మధయ్ ఉనన్ gap � 

bridge �ేసుత్ ం��. 

�ర� ఈ skill ��ర�్చక�ంట�, AI tools � మ��ంత accurate, creative, మ��య� 

responsible�ా �ాడ���వచు్చ — learning, research, innovation ల� ఇ� ఒక 

శ��త్వంత���న స�యక�ల��ా మ�ర���. 

------------------------ 
Prompt engineering Definition and its importance 

Definition : 
Prompt Engineering is the process of designing and optimizing the 
input (prompt) given to an AI model (especially a Generative AI or 
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Large Language Model) to get the most accurate, relevant, and useful 
output. 
In simple terms, a prompt is the text or instruction we give to an AI 
system like ChatGPT, Gemini, or Perplexity to perform a specific task 
— for example: 
“Explain Artificial Intelligence in simple terms.” 
The quality of the output from AI depends largely on how well the 
prompt is written. 
Therefore, Prompt Engineering focuses on creating clear, structured, 
and context-rich prompts that help AI understand the user’s intention 
correctly. 
 
Need for Prompt Engineering : 
Generative AI models do not “think” like humans — they generate 
responses based on patterns and context from their training data. 
If the prompt is vague or incomplete, the model might give an 
irrelevant or incorrect answer. 
Hence, effective prompting ensures the AI gives precise, creative, and 
factual responses. 
For example: 

• Poor prompt: “Tell me about AI.” 
• Better prompt: “Explain Artificial Intelligence in 5 simple points 

suitable for a 12-year-old student.” 
The second one gives clear context and purpose, leading to a better 
result. 
Importance of Prompt Engineering 

1. Improves Output Quality 
A well-designed prompt helps the AI produce accurate, 
meaningful, and context-aware results. 
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2. Saves Time and Effort 
Instead of repeatedly correcting wrong answers, prompt 
engineering helps get the desired response in fewer attempts. 

3. Enhances Creativity and Productivity 
Creative prompts can help generate ideas, summaries, lesson 
plans, stories, or even code, making AI tools more versatile. 

4. Ensures Ethical and Safe Use of AI 
Properly framed prompts can prevent biased, harmful, or 
misleading outputs, ensuring responsible AI use. 

5. Helps in Customization 
Users can tailor AI responses for specific needs — for example, 
technical explanations, formal reports, or casual summaries. 

6. Essential Skill for the Future 
As AI tools become common in education, business, and 
research, prompt engineering is turning into a key digital skill for 
students and professionals. 

Example Prompts 

Task Simple Prompt Better Engineered Prompt 

Write a 
summary 

“Summarize AI.” 

“Summarize the concept of Artificial 
Intelligence in 100 words, focusing on 
its applications in healthcare and 
education.” 

Code 
generation 

“Write Python 
code.” 

“Write a Python program to calculate 
the average of 5 numbers with user 
input and display the result clearly.” 

Explanation 
“What is 
Machine 
Learning?” 

“Explain Machine Learning in simple 
terms with one real-life example.” 

 
Conclusion: 
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Prompt Engineering is the art of communicating effectively with AI 
systems. 
It bridges the gap between human intention and machine 
understanding. 
By mastering this skill, users can make AI tools more accurate, 
creative, and responsible, turning them into powerful assistants in 
learning, research, and innovation. 

------------------------------------------------------------- 
Q. Define and explain Prompt Engineering 
Q. What is prompt engineering and its role in AI 

------------------------------------------------------------- 
 

Introduction to Large Language Models (LLMs) 
Definition: 
Large Language Models (LLMs) అ��� advanced Artificial Intelligence 

systems, ఇ� ��దద్ �తత్ంల� text data �ద train �ేయబ��, human language 

� అర్థం �ేసు��వడం, generate �ేయడం, మ��య� process �ేయడం 

��ర�్చక�ంట��. 

ఇ� ఒక రక���న Deep Learning models, �ా��రణం�ా Neural Network 

architectures — మ�ఖయ్ం�ా Transformers ��ౖ ఆ��రపడ����. 

ఇ� language patterns, grammar, facts, reasoning skills ల�ంట� అం�ాలను 

massive datasets నుం�� ��ర�్చక�ంట��. 

ప్ర�ిదధ్���న LLMs examples: 

• ChatGPT (OpenAI) 
• Google Gemini 
• Anthropic Claude 
• Meta LLaMA 
• Mistral AI 
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Working Principle 
LLMs � unsupervised learning అ�� పదధ్�ల� train �ే�ాత్ ర� — అంట�, model 

books, articles, websites ల�ంట� ��దద్ text volumes � చ���, ప��ల� (words) 

మ��య� �ా�ాయ్ల� (sentences) ఒక����� ఒకట� ఎల� సంబంధం క��� ఉ��న్� 

��ర�్చక�ంట�ం��. 

Training సమయంల�, model sentence ల�� next word predict �ేయడం 

��ర�్చక�ంట�ం��. 

ఉ��హరణ��, input: “Artificial Intelligence is ___” ఉంట�, model possible 

next words �ా “powerful,” “useful,” ల��� “a technology” ల�ంట�� predict 

�ేసుత్ ం��. 

LLMs �క్క బల���న లకష్ణం ఏ�టంట�, ఇ� ఒక్క model ���� అ��క language 

tasks �ేయగలవ� — ఉ��హరణ�� translation, summarization, question 

answering, essay writing, creative content generation — ఇవ�న్ separate 

programming ల�క�ం�� �ే�ాత్ �. 

Key Features of LLMs 
1. Language Understanding and Generation 

– LLMs human-like text � అర్థం �ేసుక��, multiple languages 

మ��య� contexts ల� generate �ేయగలవ�. 

2. Context Awareness 
– ఇ� conversation context � గ�ర�త్ ంచుక��, meaningful మ��య� 

coherent responses ఇ�ాత్ �. 

3. Multi-task Ability 
– Summarization, text completion, grammar correction, question 
answering వంట� అ��క tasks � ఒ�� model �� �ేయగలవ�. 
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4. Scalability 
– Model size (parameters) మ��య� training data ������ ����ద్ , 

performance మ��య� accuracy క��� ��ర�గవ����. 

5. Pre-training and Fine-tuning 
– �దట general data �ద pre-train �ే�ి, తర��ాత specific domains 

(ఉ��హరణ�� legal, medical, educational texts) �ద fine-tune �ే�ాత్ ర�. 

Applications of LLMs 
1. Education – Learning materials, summaries, tutoring support 

తయ�ర� �ేయడంల�. 

2. Healthcare – Doctors �� medical reports, symptom analysis, 

patient data interpretation ల� స�యం �ేయడంల�. 

3. Business & Customer Support – Chatbots, virtual assistants, 
automatic report generation. 

4. Research & Development – Literature review, code generation, 
experiment documentation. 

5. Creative Writing – Stories, scripts, poetry, marketing content 
creation ల�. 

Advantages 
• Text-based tasks � automate �ేయడం ��్వ�ా productivity ��ర�గ�త�ం��. 

• Information � త్వర�ా, real-time ల� �� ందవచు్చ. 

• Multi-lingual communication �� support ఇసుత్ ం��, global accessibility 

��ర�గవ�త�ం��. 

• Data analysis, writing, content creation ల� manual effort తగ�గ్ త�ం��. 

Limitations 
• Training data limitations వల్ల , ���న్ సంద�ాభ్ల�్ల  తప�ప్ ల��� biased 

information ఇవ్వవచు్చ. 

• Training మ��య� execution �� ��దద్ computational resources అవసరం. 
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• �జ���న “understanding” ల��� “reasoning” ఉండదు — ఇ� patterns � 

predict �ే�ాత్ � �ా� meaning � ప���త్�ా grasp �ేయవ�. 

• Ethical issues — misinformation, plagiarism, data privacy ల�ంట� 

సమసయ్ల� ఎదురవ����. 

Future of LLMs 
భ�షయ్త�త్ ల� LLMs ఈ ��శ�ా అ�వృ��ధ్ �ెందు���: 

• మ��ంత accurate మ��య� fact-based అవ్వడం, 

• Energy-efficient�ా ఉండడం (lower carbon footprint), 

• Ethical fairness మ��య� accountability �� aligned అవ్వడం, 

• Robotics, IoT, cloud systems ల�ంట� technologies �� integrate అవ్వడం — 

practical real-world use ��సం. 

Conclusion 
Large Language Models (LLMs) అ��� Artificial Intelligence రంగంల� ఒక 

ప్ర��న���న breakthrough. 

ఇ� machines �� human-like text అర్థం �ేసు��వడం మ��య� generate �ేయడం 

��ర�ప్త���న్�, ��ం�� AI మన ��జు�ా�� ��తంల� మ��ంత useful అవ���ం��. 

Bias ల��� energy consumption వంట� challenges ఉనన్పప్ట���, LLMs 

continuous improvement వలన భ�షయ్త�త్ ల� AI మ��య� మనుష�ల� క�� ి

మ��ంత సమర్థవంతం�ా ప��ే�� దశ�� �ేర�క�ంట��. 

-------------------------- 
 

Introduction to LLM’s 
Definition: 
Large Language Models (LLMs) are advanced Artificial Intelligence 
systems that are trained on massive amounts of text data to 
understand, generate, and process human language. 
They are a type of deep learning model, usually based on neural 
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network architectures like Transformers, which help the system learn 
language patterns, grammar, facts, and reasoning skills from huge 
datasets. 
Examples of popular LLMs include ChatGPT (OpenAI), Google 
Gemini, Anthropic Claude, Meta LLaMA, and Mistral AI. 
 
Working Principle: 
LLMs are trained using a method called unsupervised learning, where 
the model reads large volumes of text (like books, articles, and 
websites) and learns how words and sentences relate to each other. 
During training, the model predicts the next word in a sentence, 
learning context, meaning, and relationships between words. 
For example, if the input is “Artificial Intelligence is ___,” the model 
learns to predict possible next words like “powerful,” “useful,” or “a 
technology.” 
The strength of LLMs lies in their ability to perform a wide variety of 
language tasks — such as translation, summarization, answering 
questions, writing essays, and generating creative content — without 
specific programming for each task. 
 
Key Features of LLMs: 

1. Language Understanding and Generation 
LLMs can read, interpret, and produce human-like text in 
multiple languages and contexts. 

2. Context Awareness 
They can remember and use the context of a conversation to 
generate meaningful and coherent responses. 

3. Multi-task Ability 
LLMs can perform multiple tasks — such as summarization, text 
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completion, grammar correction, and question-answering — using 
the same underlying model. 

4. Scalability 
As the size of the model (number of parameters) and training 
data increases, the performance and accuracy also improve. 

5. Pre-training and Fine-tuning 
LLMs are first pre-trained on general data and then fine-tuned 
on specific tasks or domains (for example, legal, medical, or 
educational texts). 

 
Applications of LLMs: 

1. Education – Generating learning materials, summaries, and 
tutoring support. 

2. Healthcare – Assisting doctors with medical reports, symptom 
analysis, and patient data interpretation. 

3. Business and Customer Support – Chatbots, virtual assistants, 
and automatic report generation. 

4. Research and Development – Assisting in literature review, code 
generation, and experiment documentation. 

5. Creative Writing – Producing stories, scripts, poetry, and 
marketing content. 

 
 
Advantages: 

• Improves productivity and automation of text-based tasks. 
• Provides quick access to information and real-time assistance. 
• Supports multi-lingual communication and global accessibility. 
• Reduces manual effort in data analysis, writing, and content 

creation. 
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Limitations: 
• May generate incorrect or biased information due to training data 

limitations. 
• Requires large computational resources for training and running. 
• Lacks true understanding or reasoning — it predicts patterns, not 

actual meaning. 
• Raises ethical issues like misinformation, plagiarism, and data 

privacy concerns. 
 
Future LLM’s aim to be: 

• More accurate and fact-based, 
• Energy-efficient with lower carbon footprint, 
• Ethically aligned with fairness and accountability, and 
• Integrated with other technologies like robotics, IoT, and cloud 

systems for practical, real-world applications. 
 
Conclusion: 
Large Language Models (LLMs) represent a major breakthrough in 
Artificial Intelligence. 
They enable machines to understand and generate human-like text, 
making AI more accessible and useful in everyday life. 
While challenges like bias and energy use remain, the continuous 
improvement of LLMs promises a future where AI and humans can 
collaborate more effectively across multiple fields. 

------------------------------------------------------------------------------------- 
Q. Explain LLMs 
There can be 5 marks questions like …. 
What are advantages and limitations of LLMs 
What are applications and limitations of LLMS etc. 

----------------------------------------------------------------------------- 
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Emerging Trends and Future Directions in AI 

Introduction 
Artificial Intelligence (AI) ��గం�ా ఎదుగ�త� మన daily ��తంల� ఒక 

మ�ఖయ్���న ��గం�ా మ���ం��. Voice assistants, chatbots, self-driving cars, 

medical diagnosis �దల�ౖన �ాట� ��్వ�ా AI మన ప� ���నం మ��య� 

�వన����� మ���్చ��త్ ం��. �రంతర research మ��య� innovation వల్ల ��తత్ trends 

AI� మ��ంత smart, efficient మ��య� human-centered�ా మ�ర�్చత���న్�. ఈ 

emerging trendsను అర్థం �ేసు��వడం ��్వ�ా AI futureల� science, industry, 

మ��య� society�� ఎల� �ోహదం �ేసుత్ ం�ో �ెల�సు��వచు్చ. 

1. Generative AI 
Generative AI అ���� ఇట�వల ��ల�గ�ల��� వ�్చన ప్ర��న advancement. ఇ�� 

��ర�్చక�నన్ data ఆ��రం�ా ��తత్ content — text, images, audio, video — 

సృ�ి్టంచగలదు. 

Examples: ChatGPT, DALL·E, Midjourney, Gemini. 
ఇ� human-like responses, art, ల��� designs create �ే�ాత్ �. 

Education, entertainment, content creation, marketing, software 
development వంట� రం�ాల�్ల  ఇ�� ఉప�గపడ���ం��. 

అ��ే copyright, fake content, misinformation వంట� ethical challenges 

క��� ఉ��న్� — �ాబట�్ట responsible use ��ల� అవసరం. 

2. Explainable AI (XAI) 
AI systems ��ల� complex అవ�త���న్� �ాబట�్ట , �ాట� decision-making 

process మనుష�లక� అర్థమ��య్ల� ఉం���. 

Explainable AI అంట� AI decisions ఎల�, ఎందుక� �సుక�ంట�ం�ో explain 

�ేయగల systems. 
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��� వల్ల trust, accountability, transparency ��ర�గ���� — మ�ఖయ్ం�ా 

healthcare, finance, law enforcement sectorsల�. 

3. Edge AI 
Edge AI అంట� AI modelsను local devices (smartphones, IoT devices, 

sensors) �ద run �ేయడం — cloud �ద �ాక�ం��. 

��� వల్ల applications faster, secure, మ��య� internet �ద dependency 

తక�్కవ�ా ఉంట�ం��. 

Examples: smart cameras, wearable health devices, autonomous 
drones. 
Edge AI latency త��గ్ం�, data privacyను ��ర�గ�పర�సుత్ ం��. 

4. AI in Automation and Robotics 
AI మ��య� robotics కల�క�� industries, logistics, healthcare sectorsల� 

revolutionary changes వసుత్ ��న్�. 

AI-powered robots learn �ేయగలవ�, adapt అవగలవ�, మ��య� humans�� 

క��ి ప��ేయగలవ�. 

ఇ� productivity, accuracy, safetyను ��ంచు���. 

Future robots మ��ంత intelligent�ా, self-learning�ా మ�ర���. 

5. AI for Sustainability 
AI environmental మ��య� social sustainabilityల� ��లక �ాత్ర �� �ి��త్ ం��. 

ఇ�� climate prediction, renewable energy management, agriculture 

improvement, pollution controlల� ఉప�గపడ�త�ం��. 

ఉ��హరణక�, AI satellite dataను analyze �ే� ిdeforestationను monitor 

�ేయగలదు. 

��� లకష్య్ం planet మ��య� humanity�� better future అం��ంచడం. 

6. Multimodal AI 
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Multimodal AI అంట� text, image, audio, video వంట� multiple data typesను 

ఒ���ా�� process �ేయగల systems. 

ఉ��హరణక� GPT-4 ల��� Gemini ఒక imageను చ��� ���� wordsల� 

describe �ేయగలవ� ల��� instructions ఆ��రం�ా code generate �ేయగలవ�. 

��� వల్ల AI మ��ంత human-like understanding �� ందుత�ం��. 

7. AI and Ethics 
AI �సత్��ం�ే����ద్ ethical మ��య� responsible AI ��ల� మ�ఖయ్ం అవ���ం��. 

Bias, privacy, accountability, fairness వంట� issues��ౖ active research 

జర�గ���ం��. 

Governments మ��య� organizations AI policies, laws ర��� ం��సుత్ ��న్�. 

Future AI systems ethical guidelinesను �ాట�ం���స్న అవసరం ఉం��. 

8. Integration with Other Technologies 
AI ఇప�ప్డ� IoT, Blockchain, Cloud Computing, Quantum Computing 

వంట� advanced technologies�� integrate అవ���ం��. 

ఇ�� performance, security, efficiency ��ంచుత�ం��. 

ఉ��హరణక�, AI + IoT�� smart homes, smart cities �ాధయ్మవ����; AI + 

Blockchain�� data handling మ��ంత secure అవ�త�ం��. 

Future Directions 
AI futureల� focus �ే�� ప్ర��న ల��య్ల�: 

• మ��ంత human-like understanding మ��య� interaction, 

• ethical responsibility, 
• environmental sustainability, మ��య� 

• human collaboration (AI working with humans, not replacing 
them). 
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Researchers క��� Artificial General Intelligence (AGI) �ద ప� 

�ేసుత్ ��న్ర� — ఇ�� humans ల��ా multiple tasksల� reason �ే�ి think �ేయగల 

AI. 
Conclusion 
AI ��గం�ా evolve అవ�త� science, industry, education, environment వంట� 

అ�న్ రం�ాల��ౖ ప్ర��వం చూప���ం��. 

Generative AI, Edge AI, Explainable AI, Multimodal AI వంట� emerging 

trends ఈ మ�ర�ప్ను మ�ందుక� న���ిసుత్ ��న్�. 

Future AI మ��ంత intelligent, transparent, మ��య� human-centered�ా 

మ�ర�త�ం��. 

Responsible మ��య� ethical usage ��్వ�ా AI innovation మ��య� humanity 

��ం��ంట��� ��ల� �ే�� భ�షయ్త�త్  �ాధయ్మవ�త�ం��. 

------------------------------------- 
Emerging trends and Future Directions in AI 

Introduction 
Artificial Intelligence (AI) is rapidly growing and becoming an essential 
part of our daily lives. From voice assistants and chatbots to self-
driving cars and medical diagnosis, AI is changing the way humans 
work and live. With continuous research and innovation, several new 
trends are shaping the future of AI, making it more intelligent, 
efficient, and human-centered. Understanding these emerging trends 
helps us see how AI will evolve and contribute to science, industry, 
and society. 
 
1. Generative AI 
Generative AI is one of the most significant recent advancements. It 
can create new content such as text, images, audio, and video using 
data it has learned from. 
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Examples include ChatGPT, DALL·E, Midjourney, and Gemini, which 
generate human-like responses, art, or designs. 
This technology is being used in education, entertainment, content 
creation, marketing, and software development. 
However, it also raises ethical challenges like copyright issues, fake 
content, and misinformation, so responsible use is necessary. 
2. Explainable AI (XAI) 
As AI becomes more complex, it is important to make its decision-
making process understandable to humans. 
Explainable AI focuses on creating systems that clearly explain how 
and why decisions are made. 
This increases trust, accountability, and transparency, especially in 
areas like healthcare, finance, and law enforcement, where wrong 
predictions can have serious consequences. 
3. Edge AI 
Edge AI refers to running AI models directly on local devices such as 
smartphones, sensors, and IoT devices instead of relying on cloud 
servers. 
This makes AI applications faster, more secure, and less dependent 
on internet connectivity. 
Examples include smart cameras, wearable health devices, and 
autonomous drones. 
Edge AI reduces delay (latency) and improves data privacy by 
processing information locally. 
4. AI in Automation and Robotics 
The combination of AI and robotics is transforming industries like 
manufacturing, logistics, and healthcare. 
Robots powered by AI can learn, adapt, and work alongside humans 
in factories or hospitals. 
Automation supported by AI improves productivity, accuracy, and 
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safety. 
Future robots are expected to become more intelligent, self-learning, 
and capable of performing complex tasks independently. 
5. AI for Sustainability 
AI is increasingly being used to support environmental and social 
sustainability. 
It helps in predicting climate patterns, managing renewable energy, 
improving agriculture, and reducing pollution. 
For example, AI models can analyze satellite data to monitor 
deforestation or optimize irrigation in farming. 
This trend supports the goal of using AI for the betterment of the 
planet and humanity. 
6. Multimodal AI 
Multimodal AI systems can understand and process multiple types of 
data — text, image, audio, and video — together. 
For example, a multimodal model like GPT-4 or Gemini can read an 
image and describe it in words or generate code from text 
instructions. 
This trend makes AI more flexible and closer to human-like 
understanding. 
7. AI and Ethics 
As AI grows, ethical and responsible AI becomes more important. 
Issues like bias, privacy, accountability, and fairness are being actively 
researched. 
Governments and organizations are working on AI policies and laws 
to ensure AI is used safely and transparently. 
Future AI systems will need to follow clear ethical guidelines to 
maintain public trust. 
8. Integration with Other Technologies 

Shr
i G

na
na

mbic
a D

eg
re

e C
oll

eg
e (

A), 

Mad
an

ap
all

e 

Note
 by

 M
.S. R

aja
ni 

Ka
nth

,  

Asst
. P

ro
f. 

Dep
t. 

of
 Co

mpu
te

rs



AI is now being integrated with other advanced technologies like 
Internet of Things (IoT), Blockchain, Cloud Computing, and Quantum 
Computing. 
 
These combinations enhance performance, security, and efficiency. 
For example, AI with IoT helps in smart homes and cities, while AI 
with blockchain ensures secure data handling. 
 
Future Directions: 
The future of AI is focused on creating systems that are: 

• More human-like in understanding and interaction, 
• Ethically responsible, 
• Environmentally sustainable, and 
• Collaborative — working with humans rather than replacing them. 

Research is also moving toward Artificial General Intelligence (AGI) — 
AI systems that can think and reason like humans across different 
tasks. 
Though AGI is still a long-term goal, current advancements show that 
AI is steadily moving in that direction. 
 
Conclusion: 
AI is evolving faster than ever, influencing every part of life — from 
science and industry to education and environment. 
Emerging trends such as Generative AI, Edge AI, Explainable AI, and 
Multimodal AI are leading this transformation. 
The future direction of AI aims to make technology more intelligent, 
transparent, and human-centered. 
By using AI responsibly and ethically, society can ensure that the 
future of Artificial Intelligence is both innovative and beneficial for all. 

------------------------------------------------------------- 

Shr
i G

na
na

mbic
a D

eg
re

e C
oll

eg
e (

A), 

Mad
an

ap
all

e 

Note
 by

 M
.S. R

aja
ni 

Ka
nth

,  

Asst
. P

ro
f. 

Dep
t. 

of
 Co

mpu
te

rs



Q Explain about emerging trends in AI 
------------------------------------------------------------- 
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