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I. General Techniques

Model Prompt Context
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Overview: Using AI Effectively

AI Model
strengths and weaknesses for different tasks

Prompt
clear communication
to get what you want

Context
giving the AI the info it needs
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AI Models

Strengths:
• Fast Internet Search
• Mathematical Reasoning
• Generating Pictures

Weaknesses:
• Overly Technical Writer
• Personality

Strengths:
• Excellent Writer
• Deep Research
• Coding (see Claude Code)
• Personality

Weaknesses:
• Mediocre in Mathematics

Strengths:
• Long Context
• Handwriting Transcription

Weaknesses:
• Underwhelming Overall

Paid versions are SIGNIFICANTLY better than free ones! 4 / 24

https://chatgpt.com
https://claude.ai
https://www.claude.com/product/claude-code
https://gemini.google.com


AI Models

Resources

• https://lmarena.ai/
Test/try various models for free (rating helps create a ranking)

• https://johannesschmitt.gitlab.io/AI_applications.html
Detailed advice which model to use for which task

Key Takeaway

Different models excel at different tasks – choose wisely based on your specific needs!
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https://lmarena.ai/
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Prompts - Clear Communication

Tell the AI about...

• your goal
• writing style
• output format

Optional:
• audience
• constraints
• tools
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Prompt - Conversations and Feedback

Start Over

If at first you
don’t succeed

Give Feedback
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Prompt - Conversations and Feedback

Definition (Prime Counting Function)
The prime counting function, denoted π(x), maps a real number x ≥ 0 to the count of
prime numbers less than or equal to x . Formally, it is defined as the sum:

π(x) =
∑
p≤x

1

where the summation is over all primes p. It is a right-continuous step function that increases
by 1 at each prime.

Example
To illustrate the function π(x):

• π(1) = 0 (1 is not prime).
• π(2) = 1 (primes ≤ 2: {2}).
• π(2.7) = 1 (primes ≤ 2.7: {2}). . . .
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Prompt - Giving Examples (aka few-shot prompting)
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Context

.pdf
Research articles

.tex
LaTeX code

.pdf
Textbooks

.jpg
Handwritten notes

.md
AI research

results
.mp3/.mp4

Audio/Video files
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Example – Lecture scripts from recordings and notes

Lecture.mp4

Notes.pdf Old_Script.tex

Schönen guten Morgen, heute
werden wir risch und munter in
ein neues Thema starten, . . .

Transcript.txt Page_*.png

Gemini
1.5 Pro Johannes

Script_Draft.tex

whisper convert

generate

steer & complain

copy -
paste
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https://johannesschmitt.gitlab.io/suchen_comparison.pdf


Example – Lecture scripts from recordings and notes

Lecture.mp4

Notes.pdf Old_Script.tex

Schönen guten Morgen, heute
werden wir risch und munter in
ein neues Thema starten, . . .

Transcript.txt

Page_*.png

Gemini
1.5 Pro Johannes

Script_Draft.tex

whisper

convert

generate

steer & complain

copy -
paste

13 / 24

https://johannesschmitt.gitlab.io/suchen_comparison.pdf


Example – Lecture scripts from recordings and notes

Lecture.mp4

Notes.pdf Old_Script.tex

Schönen guten Morgen, heute
werden wir risch und munter in
ein neues Thema starten, . . .

Transcript.txt Page_*.png

Gemini
1.5 Pro Johannes

Script_Draft.tex

whisper convert

generate

steer & complain

copy -
paste

13 / 24

https://johannesschmitt.gitlab.io/suchen_comparison.pdf


Example – Lecture scripts from recordings and notes

Lecture.mp4

Notes.pdf Old_Script.tex

Schönen guten Morgen, heute
werden wir risch und munter in
ein neues Thema starten, . . .

Transcript.txt Page_*.png

Gemini
1.5 Pro Johannes

Script_Draft.tex

whisper convert

generate

steer & complain

copy -
paste

13 / 24

https://johannesschmitt.gitlab.io/suchen_comparison.pdf


Example – Lecture scripts from recordings and notes

Lecture.mp4

Notes.pdf Old_Script.tex

Schönen guten Morgen, heute
werden wir risch und munter in
ein neues Thema starten, . . .

Transcript.txt Page_*.png

Gemini
1.5 Pro Johannes

Script_Draft.tex

whisper convert

generate

steer & complain

copy -
paste

13 / 24

https://johannesschmitt.gitlab.io/suchen_comparison.pdf


Example – Lecture scripts from recordings and notes

Lecture.mp4

Notes.pdf Old_Script.tex

Schönen guten Morgen, heute
werden wir risch und munter in
ein neues Thema starten, . . .

Transcript.txt Page_*.png

Gemini
1.5 Pro Johannes

Script_Draft.tex

whisper convert

generate

steer & complain

copy -
paste

13 / 24

https://johannesschmitt.gitlab.io/suchen_comparison.pdf


Example – Lecture scripts from recordings and notes

Lecture.mp4

Notes.pdf Old_Script.tex

Schönen guten Morgen, heute
werden wir risch und munter in
ein neues Thema starten, . . .

Transcript.txt Page_*.png

Gemini
1.5 Pro Johannes Script_Draft.tex

whisper convert

generate

steer & complain

copy -
paste

13 / 24

https://johannesschmitt.gitlab.io/suchen_comparison.pdf


II. Using AI to Help You Write

Literature Search Feedback
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Literature Search

Goal
Find and summarize existing papers and books on a
given topic or result

Tools
Deep Research / Research Mode function

Tips

• Start multiple queries, have AI consolidate
• Ask for BibTeX entries (check MathSciNet)
• Output contains links (often)
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Literature Search – Example

I am interested in writing a historical background section of a Master thesis.

The topic is “Primes in Arithmetic Progressions”, with a focus on precise
improvements of the error terms in known asymptotic formulas.
Please compile a list of academic references and for each entry give:

• Title

• Authors

• Date of Publication

• 2-4 sentences with a concise but informative description of their contribution

• a BibTeX entry that I can use in my thesis

Since it is an overview section, please focus on the most seminal works that
progressed the theory.

■ Goal

■ Topic/Focus ■ Output Format ■ Constraints

Results:
• Claude Research

Mode
• Gemini Deep

Research
• ChatGPT Deep

Research

16 / 24

https://claude.ai/public/artifacts/b4fc5253-ec4e-41aa-9d9b-f981a75c57e4
https://claude.ai/public/artifacts/b4fc5253-ec4e-41aa-9d9b-f981a75c57e4
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Getting Feedback for your Writing

Goal
Have AI review your draft for typos, style and content

Tools
Claude Opus / any LLM with file upload

Tips

• Focus AI attention (“go paragraph by paragraph”)
• Ask for more critical feedback (“well-meaning ref-

eree with high standards”)
• .tex file → ask for feedback with line numbers
• Have conversation (“what did you think of . . .”)
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III. Using AI to Write for You?!
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What Are the Rules?

Core Principles

After agreement with your supervisor, AI can
be allowed, but only as support

Responsibility
You are the author and accountable for
content, verify AI output for errors and

plagiarism.
Transparency

State which tool was used, for which tasks,
and which parts of the work benefited from it.

Fairness
Don’t upload copyrighted, private or

confidential information to AI clients, unless
explicitly permitted.

ETH Declaration of Originality
“In consultation with the supervisor, one of the follow-
ing two options must be selected:”
Option 1: No generative AI used
Option 2: AI used with authorized aids, declarations,
and supervisor consultation
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Cautionary Tales I

Google Scholar search: "As an AI language model, I" -chatgpt
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Cautionary Tales II

In the first draft of a Bachelor Thesis I supervised:
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Cautionary Tales III

In a referee report for one of my own papers,
submitted to a top 10 math journal:

22 / 24



Using AI to Write for You – Best Practices
User Input Draft
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User Input Draft

Best Practices for AI Writing
If you do decide to use an LLM to help you write, here are some useful
tips.
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Best Practices for AI Writing
If you do decide to use an LLM to help you write, here are some useful
tips.
First and foremost, always begin by writing the opening
paragraph or section yourself. This establishes
your unique voice and perspective, which the AI can
then follow and maintain throughout the document.
Additionally, providing structured bullet points with key
details is often more effective than vague prompts–-this
gives the AI clear direction while allowing you to
maintain control over the content’s substance and flow.

23 / 24



Using AI to Write for You – Best Practices
User Input
- start with own
writing = sets tone
- bullet points
enough

Draft

Best Practices for AI Writing
If you do decide to use an LLM to help you write, here are some useful
tips.
First and foremost, always 1) Always begin by writing
the opening paragraph or section yourself. This
establishes your unique voice allows to set the style and
perspective, which the AI can then follow and maintain
throughout the document. Additionally, 2) Providing
structured bullet points with key details is often more
effective than vague prompts efficient - this gives the
AI clear direction while allowing you to maintain control
over the content’s substance and flow, the AI fills gaps
and adds polish.

23 / 24



Using AI to Write for You – Best Practices
User Input
- start with own
writing = sets tone
- bullet points
enough

Draft

Best Practices for AI Writing
If you do decide to use an LLM to help you write, here are some useful
tips.
1) Always begin by writing the opening paragraph or section yourself.
This allows to set the style and perspective, which the AI can follow
throughout the document.
2) Providing structured bullet points with key details is often more effi-
cient – you control the content, the AI fills gaps and adds polish.

23 / 24



Using AI to Write for You – Best Practices
User Input
- start with own
writing = sets tone
- bullet points enough
- rigorously edit AI
text to make your own
- growing body of text
guides AI
- occasionally restart
to clear context

Draft

Best Practices for AI Writing
If you do decide to use an LLM to help you write, here are some useful
tips.
1) Always begin by writing the opening paragraph or section yourself.
This allows to set the style and perspective, which the AI can follow
throughout the document.
2) Providing structured bullet points with key details is often more effi-
cient – you control the content, the AI fills gaps and adds polish.

23 / 24



Using AI to Write for You – Best Practices
User Input
- start with own
writing = sets tone
- bullet points enough
- rigorously edit AI
text to make your own
- growing body of text
guides AI
- occasionally restart
to clear context

Draft

Best Practices for AI Writing
If you do decide to use an LLM to help you write, here are some useful
tips.
1) Always begin by writing the opening paragraph or section yourself.
This allows to set the style and perspective, which the AI can follow
throughout the document.
2) Providing structured bullet points with key details is often more
efficient – you control the content, the AI fills gaps and adds polish.
3) Rigorously edit any AI-generated text – this
transforms generic output into your authentic voice.
Don’t accept AI suggestions wholesale; instead, reshape
sentences, adjust terminology, and ensure the logic flows
naturally. 4) As your document grows, the accumulated
text serves as an increasingly better context for the
AI, improving consistency and coherence in subsequent
generations. 5) When the conversation becomes unwieldy
or the AI starts repeating patterns, don’t hesitate to
start fresh – a clean slate often produces better results
than trying to correct a derailed session.
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Best Practices for AI Writing
If you do decide to use an LLM to help you write, here are some useful
tips.
1) Always begin by writing the opening paragraph or section yourself.
This allows to set the style and perspective, which the AI can follow
throughout the document.
2) Providing structured bullet points with key details is often more effi-
cient – you control the content, the AI fills gaps and adds polish.
3) Rigorously edit any AI-generated text to transform generic output into
your own voice. Reshape sentences, adjust terminology, and ensure the
logic flows naturally.
4) As your document grows, the accumulated text helps to guide the AI
in subsequent generations.
5) When the conversation becomes lengthy or the AI starts repeating
patterns, start a new one with the current draft for context.
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Thank You!

Questions?

Resources and examples available at:
https://johannesschmitt.gitlab.io/AI_applications.html

Claude conversations for creating these slides:
Session 1, Session 2, Session 3

Note: Session 2 accidentally used smaller Sonnet model, was surprised about bad quality before I noticed.

AI-Usage section for transparency in my own paper:
https://arxiv.org/pdf/2509.26076#page=26.30
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