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loTCPP I 1. Foundations of Prompt Engineering

@ Definition of “Prompt Engineering”

A prompt in the context of Al and NLP refers to the input or
query given to an Al model, such as ChatGPT, to generate a
response. It serves as a guide or instruction to direct the
model's output.

Prompt
Engineering

Prompt Engineering crafting inputs (prompts) to guide Al
models like ChatGPT to produce desired outputs.
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TEixad | 2. Background on ChatGPT

Development and Evolution

@ GPT (Generative Pre-trained Transformer) Models
«4 Developed by OpenAl, GPT models are based on transformer
architecture.

<« GPT-1 (2018) [1], GPT-2 (2019) [2], and GPT-3 (2020) [3] represent
successive improvements in size, training data, and performance.

@ ChatGPT

« A variant of the GPT-3 model fine-tuned specifically for conversational
tasks.

<« Designed to generate human-like text based on the input prompt,
suitable for chatbots and virtual assistants.

[1] Paper: “Improving Language Understanding by Generative Pre-Training”
[2] Paper: “Language Models are Unsupervised Multitask Learners”
[3] Paper: “Language Models are Few-Shot Learner”
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loTCPP I 3. Importance of prompt engineering in the context of Al and NLP

Prompt engineering is crucial in the context of Al and Natural Language Processing (NLP) for several reasons:

» Optimizing Model Performance (adapts general-purpose models for specific tasks e.g., summarization; enhances accuracy
and relevance of responses).

» Enhancing Efficiency (reduces need for extensive post-processing of outputs).
» Adapting to User Needs (Customizes prompts for personalized user outputs and experiences).
» Facilitating Research and Development (Provides better control over experimental variables).

» Improving User Interaction (Enhances overall user experience with coherent and contextually appropriate responses).

Prompt =

Engineering '
s

Is Prompt Engineering the Career of the Future?
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loTCPP I 4. Applications of Prompt Engineering

» Customer Support and Service (enhances chatbots to provide accurate and contextually relevant customer assistance;
improves customer satisfaction).

» Content Creation and Editing (assists in generating, editing, and refining text for articles, blogs, and social media and improves
the efficiency and creativity of content production).

» Educational Tools and Tutoring (provides personalized tutoring, educational content, generates explanations, answers
guestions, and assists with homework).

» Research and Data Analysis (summarizes research papers and extracts key information).

» Programming and Code Assistance (helps in writing and debugging code).

» Healthcare and Medical Advice (offers preliminary medical advice and information).

» Language Translation and Localization (assists in translating and localizing content for different languages and cultures).

> etc.
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loTCPP I 5. Prompt Engineering

Principles of Effective Prompt Design

@ 1. Clarity and Specificity

» Prompts should be clear and unambiguous.

» Specific instructions lead to more accurate and relevant responses.

@ 2. Contextual Relevance

» Providing sufficient context improves the model's understanding.

» Background information, relevant details, and clear objectives.

@ 3. lterative Refinement

» Continuously refining prompts based on feedback and results.

» Testing and adjusting to improve outputs.
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1aTCPP I 5. Prompt Engineering (continued..)

Prompt Engineering “Techniques”

Lets’ to start peruse the essential techniques for prompt engineering....

| @ 1. Be Clear and Specific: clearly state what you want the Al to do; avoid vague or ambiguous language.

@ Poor Prompt: “Tell me about climate change.”

© Improved Prompt: “Explain the main causes of climate change, focusing on human activities such as fossil fuel
consumption and deforestation. Include the impact these activities have on the global temperature and weather patterns.”

» Specific Request: “explain the main causes of climate change”.
* Focused Topics: “Focusing on human activities such as fossil fuel consumption and deforestation”
» Detailed Information: “Include the impact these activities have on the global temperature and weather patterns”
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1aTCPP I 5. Prompt Engineering (continued..)

@ 2. Provide Context: give the Al enough background information to understand the task.

© Poor Prompt: “Summarize this article.”

© Improved Prompt: “Summarize the following article about the effects of urbanization on local wildlife. The article
discusses how the expansion of cities into natural habitats is leading to a decline in biodiversity, changes in animal
behavior, and an increase in human-wildlife conflicts. Focus on these key points and provide a concise summary.”

@ 3. Use Examples to Guide the Response: provide an example of what you're looking for, especially for complex
gueries.

@ Poor Prompt: “Explain how photosynthesis works.”

@ Improved Prompt: “Explain how photosynthesis works, using the example of a sunflower plant converting sunlight into
energy. Describe the process of light absorption by chlorophyll, the conversion of carbon dioxide and water into glucose
and oxygen, and the role of the chloroplasts in this process.”
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1aTCPP I 5. Prompt Engineering (continued..)

@ 4. Set the Tone and Style: indicate the tone or style you want the Al to adopt (e.g., formal, casual, technical,
narrative).

@ Poor Prompt: “describe the Roman Empire.”

© Improved Prompt: “Describe the Roman Empire in a formal academic style, suitable for a history essay.”

@ 5. Ask for Step-by-Step Solutions: for tasks involving processes or instructions, ask for step-by-step guidance.

@ Poor Prompt: “How do | bake a cake?”

@ Improved Prompt: “Give me a step-by-step guide to baking a chocolate cake, including ingredients and baking times.”
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1aTCPP I 5. Prompt Engineering (continued..)

@ 6. Specify the Audience: indicate the intended audience to tailor the response appropriately.

@ Poor Prompt: “Explain the theory of relativity.”

@ Improved Prompt: “Explain the theory of relativity to a high school student with basic knowledge of physics.”

@ 7. Use Constraints and Limitations: specify any constraints or limitations to narrow down the response.

@ Poor Prompt: “Recommend a restaurant.”

@ Improved Prompt: “Recommend a vegetarian-friendly restaurant in downtown New York with a casual atmosphere.”
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1aTCPP I 5. Prompt Engineering (continued..)

@ 8. Request Multiple Options: ask for multiple suggestions or alternatives to provide a range of choices.

@ Poor Prompt: “Give me an idea for a birthday gift.”

@ Improved Prompt: “Give me three unique birthday gift ideas for a 10-year-old boy who loves science.”

@ 9. Avoid Bias and Be Neutral: ensure that your prompts are unbiased and neutral to avoid skewed responses.

Poor Prompt: “Why is renewable energy better than fossil fuels?”

© Improved Prompt: “Compare the benefits and drawbacks of renewable energy sources and fossil fuels. Discuss factors
such as environmental impact, cost, energy efficiency, and sustainability. Provide an objective analysis without taking a
definitive stance on which is better.”
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1aTCPP I 5. Prompt Engineering (continued..)

@ 10. Utilize Conditional Statements: Use conditional statements to guide the Al through complex queries.

@ Poor Prompt: “Tell me about climate zones.”

@ Improved Prompt: “If the climate zone is tropical, describe its main characteristics. Otherwise, describe the temperate
climate zone.”

@ 11. Ask for Clarification: If the initial response is unclear or incomplete, ask follow-up questions for clarification.

@ Poor Prompt: “What is quantum computing?”

@ Improved Prompt: “Can you explain how quantum computing differs from classical computing in more detail?”
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1aTCPP I 5. Prompt Engineering (continued..)

@ 12. Use Creative Prompts: encourage creative responses for brainstorming or idea generation.

@ Poor Prompt: “Suggest a plot for a novel.”

© Improved Prompt: “Suggest a plot for a science fiction novel set in a future where humans and Al coexist, focusing on
the theme of identity.”

13. Use Keywords and Phrases: incorporate specific keywords or phrases that are relevant to your query to guide
the Al's focus.

© Poor Prompt: “Tell me about renewable energy.”

© Improved Prompt: “Explain the different types of renewable energy sources, such as solar, wind, and hydroelectric
power.”
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1aTCPP I 5. Prompt Engineering (continued..)

@ 14. Leverage System Messages: use system messages to define the behavior or role of the Al before asking the
main question..

Poor Prompt: “Write a short story about a robot.”

© Improved Prompt: “You are a creative writer specialized in science fiction. You excel at creating engaging and
imaginative stories with rich characters and vivid settings. Write a short story about a robot who discovers an ancient
artifact on Mars.”

@ 15. Request Citations or Sources: ask the Al to provide citations or reference sources for the information given.

@ Poor Prompt: “What are the health benefits of green tea?”

@ Improved Prompt: “List the health benefits of green tea and provide references to scientific studies.”
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1aTCPP I 5. Prompt Engineering (continued..)

@ 16. Specify Timeframes: indicate specific timeframes to narrow down historical or future-related responses.

@ Poor Prompt: “Describe the technological advancements.”

© Improved Prompt: “Describe the major technological advancements in the last decade.”

@ 17. Use Comparative Prompts: ask the Al to compare and contrast different items, ideas, or concepts.

@ Poor Prompt: “Explain blockchain.”

@ Improved Prompt: “Compare and contrast blockchain technology with traditional database systems.”
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1aTCPP I 5. Prompt Engineering (continued..)

@ 18. Highlight Important Points: indicate which aspects or details are particularly important for the response.

@ Poor Prompt: “Discuss the Great Depression.”

@ Improved Prompt: “Discuss the causes of the Great Depression, emphasizing the role of the stock market crash of
1929.”

@ 19. Combine Multiple Queries: combine related queries in a single prompt for comprehensive answers

@ Poor Prompt: “What is the capital of France?” “What is the population of France?”

@ Improved Prompt: “What is the capital of France and what is its current population?”
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1aTCPP I 5. Prompt Engineering (continued..)

@ 20. Include Desired Length: Specify the desired length of the response to match your needs.

@ Poor Prompt: “Explain the theory of evolution.”

© Improved Prompt: “Explain the theory of evolution in 200-300 words.”

@ 21. Define the Output Format: Specify the format in which you want the information (e.g., bullet points, paragraphs,
steps).

@ Poor Prompt: “List the steps to change a tire.”

© Improved Prompt: “List the steps to change a car tire in bullet points.”
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1aTCPP I 5. Prompt Engineering (continued..)

@ 22. Request Examples or Case Studies: ask for examples or case studies to illustrate points.

@ Poor Prompt: “What are the benefits of teamwork?”

@ Improved Prompt: “What are the benefits of teamwork? Provide examples or case studies from successful companies.”

23. Tailor for Different Expertise Levels: tailor the prompt based on the expertise level of the intended audience
(beginner, intermediate, expert).

@ Poor Prompt: “Describe machine learning.”

© Improved Prompt: “Describe machine learning for someone with a beginner's understanding of computer science.”
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1aTCPP I 5. Prompt Engineering (continued..)

@ 24. Use Role-Playing Prompts: Use role-playing to create engaging and relevant scenarios.

@ Poor Prompt: “explain the importance of cybersecurity.”

© Improved Prompt: “You are a cybersecurity expert giving a talk to small business owners. Explain the importance of
cybersecurity and provide practical tips.”

@ 25. Specify the Perspective or Viewpoint: indicate the perspective or viewpoint from which to answer the question.

@ Poor Prompt: “What are the benefits of electric vehicles?”

© Improved Prompt: “From an environmentalist's perspective, what are the benefits of electric vehicles?”
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1aTCPP I 5. Prompt Engineering (continued..)

@ 26. Break Down Complex Queries: break down complex queries into simpler, manageable parts.

@ Poor Prompt: “Explain the economic impact of climate change.”

© Improved Prompt: “Explain the economic impact of climate change by discussing its effects on agriculture, healthcare
costs, and infrastructure.”

@ 27. Encourage Critical Thinking: ask questions that encourage critical thinking or analysis.

© Poor Prompt: “What is democracy?”

© Improved Prompt: “Analyze the strengths and weaknesses of democracy as a political system.”
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1aTCPP I 5. Prompt Engineering (continued..)

@ 28. Incorporate Hypothetical Scenarios: Use hypothetical scenarios to explore ideas or concepts.

@ Poor Prompt: “Discuss the future of space travel.”

© Improved Prompt: “Imagine it's the year 2050 and humans have established colonies on Mars. Discuss the potential
social and economic impacts of this development.”

@ 29. Use Sequential Prompts: Use a series of related prompts to build a detailed response step-by-step.

» First Prompt: “What is Al?”
* Follow-up Prompt: “What are the main types of Al?”
* Next Prompt: “Describe the applications of each type of Al.”
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1aTCPP I 5. Prompt Engineering (continued..)

@ 30. Iterative Refinement: be prepared to refine and adjust prompts based on the responses received.

m Initial Prompt: “Tell me about the history of the internet.”

e Al Response: “The internet started as a project by the U.S. Department of Defense in the 1960s, called ARPANET. It
evolved over decades, with significant milestones such as the creation of TCP/IP protocols, the introduction of the World
Wide Web by Tim Berners-Lee in 1989, and the rapid expansion of internet usage in the 1990s and 2000s.”

m Refined Prompt: “Can you provide more details on the early development of ARPANET and its key contributors?”

e Al Response: “ARPANET, the precursor to the internet, was developed in the late 1960s by the Advanced Research
Projects Agency (ARPA) of the U.S. Department of Defense. Key contributors included J.C.R. Licklider, who envisioned a
global network, and engineers like Leonard Kleinrock, who developed packet switching theory, and Robert Kahn and Vint
Cerf, who created the TCP/IP protocols.”

m Further Refined Prompt: “Explain how the introduction of TCP/IP protocols revolutionized the internet. What impact did it
have on network communication?”

o Al Response: “The introduction of TCP/IP protocols by Robert Kahn and Vint Cerf in the 1970s was a pivotal moment in
the evolution of the internet. These protocols allowed different types of networks to communicate with each other,
creating a universal language for network communication. This interoperability led to the growth of the global internet, as
networks worldwide could now connect seamlessly, enabling the expansive and interconnected web we have today.”
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