CSCE 689: Special Topics in Advanced NLP

Lecture 1: Course Overview

Kuan-Hao Huang
Fall 2026
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Instructor

« Kuan-Hao Huang

« Assistant Professor

- Department of Computer Science and Engineering

- Research focus: Natural Language Processing (NLP) : .
 Large Language Models (LLMSs)

- Multilingual Language Models (Multilingual LLMSs)

- Vision-Language Models (VLMs)

- Robustness, Reliability, Safety, Fairness, Adaptability in NLP models
- NLP applications


https://khhuang.me/
https://khhuang.me/
https://khhuang.me/
https://khhuang.me/

Course Logistics

Time: Monday/Wednesday 4:10pm — 5:25pm
Location: HRBB 126
Office Hour: Wednesday 2pm —3pm @ PETR 219

Email: khhuang@tamu.edu
- Please use “[CSCE 689] Subject ...”



mailto:khhuang@tamu.edu

Important Links

« Course Website: https://khhuang.me/CSCE689-F26/
- Schedule, Readings

- Slides posted before the lecture

« Canvas: https://canvas.tamu.edu/courses/481425

- Announcements, Grades
- Slides posted after the lecture

- Gradescope: https://www.gradescope.com/courses/1342283

« Assignments, Course Project


https://khhuang.me/CSCE689-F26/
https://khhuang.me/CSCE689-F26/
https://khhuang.me/CSCE689-F26/
https://canvas.tamu.edu/courses/481425
https://www.gradescope.com/courses/1342283

Prerequisite Knowledge

Linear Algebra

- Vector spaces, linear transformations, rank, eigenvectors, SVD

Calculus
- Partial derivatives, gradients, Jacobians, chain rule
Probability

- Conditional probability, Bayes’ theorem, maximum likelihood estimation (MLE)

Machine Learning

- Supervised learning, loss functions, training and validation, optimization,
regularization, overfitting, basic model evaluation

Coding



What You Will Not Learn

- Advanced Natural Language Processing
« NLP/LLM basicis NOT the focus of this course

- However, we will still cover some basic knowledge in the first few weeks

Week Date Topic Readings

W1 8/24  Course Overview

8/26  NLP Basics Machine Learning Basics, Word Representations
w2 8/31 NLP Basics Language Modeling, Convolutional Neural Network
9/2 NLP Basics Recurrent Neural Network, Attention

w3 9/7 Labor Day (No Class)
9/9 NLP Basics Transformers, Pre-Training
9/10  LaTeX Assignment Due
w4 9/14  NLP Basics Large Language Models, Text Similarity

9/16 NLP Basics Retrieval-Augmented Generation, Vision-Language Models

- |f you are looking for a classic NLP/LLM course
- CSCE 638: Natural Language Processing: Foundation and Techniques (Spring 27)



What You Will Learn

- Understand modern NLP/LLM technigues and research trends
- Analyze model capabilities, limitations, and behaviors
 Evaluate NLP/LLM systems rigorously

- Read and critically discuss research papers

- Design experiments to answer research questions

- |dentify open problems and research opportunities



What You Will Learn

- Starting from Week 5, we will discuss one advanced topic every lecture

Wb 9/21 Alignment, Post-Training Training language models to follow instructions with human feedback, NeurlPS 2022
Direct Preference Optimization: Your Language Model is Secretly a Reward Model, NeurlPS 2023
SimPO: Simple Preference Optimization with a Reference-Free Reward, NeurlPS 2024

9/23 Test-Time Scaling, Reasoning s1: Simple test-time scaling, EMNLP 2025
Models DeepSeek-R1: Incentivizing Reasoning Capability in LLMs via Reinforcement Learning, arXiv 2025
Understanding R1-Zero-Like Training: A Critical Perspective, COLM 2025

weé 9/28 Model Efficiency LoRA: Low-Rank Adaptation of Large Language Models, ICLR 2022
Switch Transformers: Scaling to Trillion Parameter Models with Simple and Efficient Sparsity, JMLR 2022
QLoRA: Efficient Finetuning of Quantized LLMs, NeurlPS 2023
CaM: Cache Merging for Memory-efficient LLMs Inference, ICML 2024

9/30 Bias Detection and Mitigation Man is to Computer Programmer as Woman is to Homemaker? Debiasing Word Embeddings, NeurlPS 2016
Men Also Like Shopping: Reducing Gender Bias Amplification using Corpus-level Constraints, EMNLP 2017
BLIND: Bias Removal With No Demographics, ACL 2023
On Second Thought, Let’s Not Think Step by Step! Bias and Toxicity in Zero-Shot Reasoning, ACL 2023



Textbook (Optional)

Speech and Language Processing (3rd ed. draft)
Dan Jurafsky and James H. Martin

https://web.stanford.edu/~jurafsky/slp3/

Optional, but strongly recommended reading!

Speech and Language Processing
An Introduction to Natural Language Processing,

Computational Linguistics, and Speech Recognition
with Language Models

Third Edition draft

Daniel Jurafsky
Stanford University

James H. Martin
University of Colorado at Boulder



https://web.stanford.edu/~jurafsky/slp3/
https://web.stanford.edu/~jurafsky/slp3/

Course Format

w1

W2

w3

w4

« This course is not a traditional course

- No quizzes, no exams, no standard assignments

- Instead, you will develop skills for conducting NLP research

8/24
8/26
8/31
92
9f7
9/9

9/10

o4

9/16

- Literature reviews, topic presentations, research projects

Course Overview
NLP Basics

NLP Basics

NLP Basics

Labor Day (No Class)
NLP Basics

LaTeX Assignment
Due

NLP Basics

NLP Basics

Machine Learning Basics, Word Representations
Language Modeling, Convolutional Neural Network

Recurrent Neural Network, Attention

Transformers, Pre-Training

Large Language Models, Text Similarity

Retrieval-Augmented Generation, Vision-Language
Models

Instructor

Instructor

Instructor

Instructor

Instructor

Instructor

Instructor

NLP Basic: Lecture by Instructor (75 min)

W10

W

10/26

10/28

/2

Model Interpretability, Model
Steering

Model Editing, Model
Unlearning

Vision-Language Alignment

Scaling and evaluating sparse autoencoders, ICLR 2025

Latent Space Chain-of-Embedding Enables Qutput-free LLM Self-Evaluation, ICLR 2025

Steering Llama 2 via Contrastive Activation Addition, ACL 2024

Steering Vector Fields for Context-Aware Inference-Time Control in Large Language Models, arXiv 2026

Locating and Editing Factual Associations in GPT, NeurlPS 2022

AlphaEdit: Null-Space Constrained Knowledge Editing for Language Models, ICLR 2025

Negative Preference Optimization: From Catastrophic Collapse to Effective Unlearning, COLM 2024
LLM Unlearning via Neural Activation Redirection, NeurlPS 2025

When and why vision-language models behave like bags-of-words, and what to do about it?, ICLR 2023
What's "up" with vision-language models? Investigating their struggle with spatial reasoning, EMNLP 2023
Hidden in plain sight: VLMs overlook their visual representations, COLM 2025

Seeing but Not Believing: Probing the Disconnect Between Visual Attention and Answer Correctness in
VLMs, ICLR 2026

Advanced Topics: Introduction by Instructor (30 min) + Topic
Presentation by Students (30 min) + Discussion (10 min)



Grading

LaTeX Assignment (1%)
Paper Summary (10%)
Feedback Form (10%)
Topic Study (30%)

- Literature Review (15%) + Topic Presentation (15%)
Course Project (49%)

 Project Proposal (5%)

- Project Highlight Presentation (5%)

- Midterm Report (10%)

 Final Presentation (12%)

« Final Report (17%)

10



Grading

« LaTeX Assignment (1%) [Due: 9/10]

CSCE 689: ISIEX Assignment

Your Name
Your UID and email

Overview

This assignment is designed to give you prac-
tice with ISTEX, which you are expected to use
for your literature review, project proposal, and
final report in this course.

Instructions

For this assignment, you will create a PDF contain-
ing your answers using I&TRX. If this is your first
time working with I&TEX, we recommend starting
with this short tutorial, which covers the basic fea-
tures you will need for this course. Please use the
Association for Computational Linguistics I&TEX
template (link), a template widely used in major
NLP conferences. We suggest using Overleaf as
your online editor, since it automatically manages
packages for you.

By default, the template is set to review mode.
To switch to final mode, change:

Review Mode (Default)

\usepackage[review]{acl}

to:

\usepackage[finall{acl}

This allows you to display the author information.
Be sure to include your name, UIN, and email.
The following sections contain questions on
some commonly used IXIEX commands. There
are a total of 100 points for this assignment. Please
answer each question in a separate section, and
submit the final PDF generated using I4TgX.

1 Including Equations [20pts]

Typeset the following expression using IXTEX:

aﬁﬂ = *l Z(yi - U'(Zz')) * X5

Bwj m <

2 Including Images [20pts]

Select a picture of a cat and include it with a cap-
tion. The figure below is provided as an example.

Figure 1: This is a cute cat!

3 Including Tables [20pts]

Create a table that displays your name, UIN, and
email. You can follow the example below as a
template.

Name | Kuan-Hao Huang
UIN 123456789
Email | khhuang@tamu.edu

Table 1: Example table.

4 Including Lists [20pts]

Create a list that displays your name, UIN, and
email. You can follow the example below as a
template.

+ Name: Kuan-Hao Huang
« UIN: 123456789
* Email: khhuang@tamu.edu
5 Including Citations [20pts]

Use BibTex to include the following paper: Paper 1
(Vaswani et al., 2017) and Paper 2 (Devlin et al.,
2019). You can learn more about BibTex here.

11



Grading

« Paper Summary (10%)

W9

- Starting from week 5, a paper summary of two papers will be due each Monday

- Page limit: 1 page

10/19 Al-Generated Text Detection

10/21

before the lecture

Hallucinations

Choose 1 paper here

DetectGPT: Zero-Shot Machine-Generated Text Detection using Probability Curvature, ICML 2023

Fast-DetectGPT: Efficient Zero-Shot Detection of Machine-Generated Text via Conditional Probability Curvature, ICLR 2024
A Watermark for Large Language Models, ICML 2023

Watermark Stealing in Large Language Models, ICML 2024 [Present]

SelfCheckGPT: Zero-Resource Black-Box Hallucination Detection for Generative Large Language Models, EMNLP 2023

How Language Model Hallucinations Can Snowball, ICML 2024

Lookback Lens: Detecting and Mitigating Contextual Hallucinations in Large Language Models Using Only Attention Maps, EMNLP
2024

Chain-of-Verification Reduces Hallucination in Large Language Models, ACL-Findings 2024 [Present]

Choose 1 paper here

12



Grading

- Topic Study (30%) (potentially a team of 1 or 2 people)
- Each team will be assigned a research topic (Week 2)
. Literature Review (15%) [Due: 10/1]
- Conduct a literature review on the selected topic

- 4 suggested papers + at least 10 additional papers published after 2024
- Page limit: 4 — 5 pages

W9 10/19 Al-Generated Text Detection DetectGPT: Zero-Shot Machine-Generated Text Detection using Probability Curvature, ICML 2023
Fast-DetectGPT: Efficient Zero-Shot Detection of Machine-Generated Text via Conditional Probability Curvature, ICLR 2024
A Watermark for Large Language Models, ICML 2023
Watermark Stealing in Large Language Models, ICML 2024

10/21 Hallucinations SelfCheckGPT: Zero-Resource Black-Box Hallucination Detection for Generative Large Language Models, EMNLP 2023
How Language Model Hallucinations Can Snowball, ICML 2024
Lookback Lens: Detecting and Mitigating Contextual Hallucinations in Large Language Models Using Only Attention Maps, EMNLP
2024
Chain-of-Verification Reduces Hallucination in Large Language Models, ACL-Findings 2024

13



Grading

- Topic Study (30%) (potentially a team of 1 or 2 people)
- Each team will be assigned a research topic (Week 2)
-« Topic Presentation (15%)
30 min of presentation + 10 min of discussion
- 1 assigned + at least 2 self-selected papers published after 2024

- Email your slides to the instructor at least 2 days before your presentation
- Monday presentation: by Saturday 11:59pm
- Wednesday presentation: by Monday 11:59pm

W9 10/19 Al-Generated Text Detection DetectGPT: Zero-Shot Machine-Generated Text Detection using Probability Curvature, ICML 2023
Fast-DetectGPT: Efficient Zero-Shot Detection of Machine-Generated Text via Conditional Probability Curvature, ICLR 2024
A Watermark for Large Language Models, ICML 2023
Watermark Stealing in Large Language Models, ICML 2024

10/21 Hallucinations SelfCheckGPT: Zero-Resource Black-Box Hallucination Detection for Generative Large Language Models, EMNLP 2023
How Language Model Hallucinations Can Snowball, ICML 2024
Lookback Lens: Detecting and Mitigating Contextual Hallucinations in Large Language Models Using Only Attention Maps, EMNLP
2024
Chain-of-Verification Reduces Hallucination in Large Language Models, ACL-Findings 2024 14



Grading

« Course Project (49%) (a team of 1 or 2 people)

Project Proposal (5%) [Due: 10/8]

Project Highlight Presentation (5%) [Due: 10/12]
Midterm Report (10%) [Due: 11/5]

Final Presentation (12%) [11/30, 12/2]

Final Report (17%) [Due: 12/6]

- Suggested Topics

Select an existing problem and developing new ideas around it
Improve the proposed approach from a published paper

Benchmark for a specific topic: Implementation, comparison, and findings

Participate in a recent shared task at SemEval, Kaggle, Conferences, etc.

15


https://semeval.github.io/SemEval2027/

Grading

« Feedback Form (10%)

- Provide feedback on student presentations
- Submit by the end of the lecture

16



Grading Summary

LaTeX Assignment (1%)
Paper Summary (10%)
Feedback Form (10%)
Topic Study (30%)

- Literature Review (15%) + Topic Presentation (15%)
Course Project (49%)

 Project Proposal (5%)

- Project Highlight Presentation (5%)

- Midterm Report (10%)

 Final Presentation (12%)

« Final Report (17%)

17



Grading

« No curving
- A=90-100
- B=80-89
- C=70-79
- D=60-69
« F=<60

18



Late Policy

- Literature Review, Project Proposal, Midterm Report, Final Report
- 1 day late: 10% penalty
- 2 days late: 20% penalty
- 3 days late: 30% penalty
- 4 days late: 50% penalty
- 5 o0r more days late: 100% penalty

« LaTeX Assignment , Paper Summary, Topic Presentation Slides, Feedback
Form, and Others

« No late submissions allowed

19



Computational Resources

« Texas A&M High Performance Research Computing (HPRC)

« https://hprc.tamu.edu/resources/

- Email instructor If you need more SUs

System Name:

Host Name:

Operating System:

Total Compute Cores/Nodes:

Compute Nodes:

Composable GPUs:

FASTER

faster.hprc.tamu.edu

Rocky Linux 8

11,520 cores
180 nodes

180 64-core compute nodes, each with 2566GB RAM

200 T4 16GB GPUs
40 A100 40GB GPUs
8 A10 24GB GPUs

4 A30 24GB GPUs

8 A40 48GB GPUs

System Name:

Host Name:

Operating System:

Total Compute Cores/Nodes:

Compute Nodes:

Grace

grace.hprc.tamu.edu

Linux (CentOS 7)

45,376 cores
940 nodes

800 48-core compute nodes, each with 384GB RAM

100 48-core GPU nodes, each with two A100 40GB GPUs and 384GB RAM

9 48-core GPU nodes, each with two RTX 6000 24GB GPUs and 384GB RAM
8 48-core GPU nodes, each with 4 T4 16GB GPUs

15 48-core GPU nodes, each with two A40 48GB GPUs and 384GB RAM

8 80-core large memory nodes, each with 3TB RAM

20


https://hprc.tamu.edu/resources/
https://hprc.tamu.edu/resources/

The Use of Al Tools

You may use Al tools to assist with brainstorming and coding

You must write report yourself

Directly copying or submitting Al-generated content is not allowed
If you are unsure, please ask the instructor

21



Other Important Dates

W3 9f7 Labor Day (No Class)

W7 10/5 Invited Talk (Remote)

10/7 Kuan-Hao is traveling (No Class)

W14 11/23 Invited Talk (Remote)

11/25 Reading day (No Class)
W15 11/30 Final Presentations (Remote)

12/2 Final Presentations (Remote)

Title: TBD
Speaker: Eugene Yang, Senior Research Scientist at HLTCOE, Johns Hopkins University

Title: TBD
Speaker: Da Yin, Founding Member of Technical Staff at NeoCognition

22



No Auditing

- Auditing is not allowed due to the policy

23



Question?

24



What is Natural Language Processing (NLP)?

« One field of Al that focuses on the interaction between machines and
human languages

- Enable machines to understand, reason, and respond to human languages

(Generated by ChatGPT)

25



NLP is Everywhere

Google

https://www.google.com/

texas a&m X
Al News Images Maps Videos Shopping Forums i More
=, Texas A&M

https://www.tamu.edu 3

Texas A&M University

Howdy from Texas A&M University. Texas A&M University is an engine of imagination, learning,
discovery and innovation. Here, you'll learn essential career ...

i3 Texas A&M Athletics
https://12thman.com

Texas A&M Athletics - 12thMan.com

The official athletics website for the Texas A&M Aggies.
Football - Staff Directory - 2024 Football Schedule - Composite Calendar

Texas A&M University-Corpus Christi
https://www.tamucc.edu :
Texas A&M University-Corpus Christi: Welcome Home

Welcome to THE ISLAND! Discover the Island University, the only university in the nation located
on its own island, at the heart of the Texas Gulf Coast.

i3 Texas A&M Athletics
https://12thman.com » sports » football » schedule

2024 Football Schedule

2024 Football Schedule - Early: Game will have a start time between 11AM-Noon CT -
Afternoon: Game will have a start time between 2:30PM — 3:30PM CT - Night: ...

=

%)

Tools

26



NLP is Everywhere

https://www.amazon.com/

Customer reviews

Fofe i 4.6 outof 5
10,134 global ratings

Customers say

Customers like the sound quality, quality, and ease of
installation of the sound and recording equipment.
They mention that it does the job quite well as a pop
filter and is good value for money. Customers are also
satisfied with the sound clarity, quality and ease to
installation. However, some customers are mixed on
stability, fit, and flexibility.

Al-generated from the text of customer reviews

@ Quality @& Value @ Sound quality
@ Ease of installation @ Filter @ Fit

Stability Flexibility

27



NLP is Everywhere

English - detected «

hello world

https://translate.google.com/

©

Pl g French «

X Bonjour le monde

4 0 0

28



NLP is Everywhere

Your recently viewed items and featured recommendations

Sponsored products related to this search What's this? ~

All-new Echo Show (2nd
Gen) + Ring Video Doorbell
2- Charcoal

1 offer from $428.99

Explore more from across the store

ACToNANL
GAMIFICATION

YU-KAI CHOU

Actionable Gamification:
Beyond Points, Badges..,
> Yu-kai Chou

https://www.amazon.com/

AmazonBasics Microwave,
Small, 0.7 Cu. Ft, 700w,
Works with Alexa

WA KA 1375
$59.99 vprime

The Model Thinker: What
You Need to Know to...
» Scott E. Page

O,

an

Echo Look | Hands-Free
Camera and Style
Assistant with Alexa—
includes Style Check to...
Wi W frvy 413
$99.99 sprime

Steve Krug

Don't Make Me Think,
Revisited: A Common...

» Steve Krug

Sonos Beam - Smart TV
Sound Bar with Amazon
Alexa Built-in - Black
v i vy 474
$399.00 vprime

HOOKED
o

Hooked: How to Build
Habit-Forming Products
» Nir Eyal

Echo Wall Clock - see
timers at a glance -
requires compatible Echo
device

Wi fr vryy 1.231
$29.99 sprime

Microservices Patterns:
With examples in Java
» Chris Richardson

Echo Spot Adjustable
Stand - Black

¥ vy oy Wy fy 933
$19.99 vprime

SOLVING
PRODUCT
DESIGN
EXERCISES

Guestions & Answers

Solving Product Design
Exercises; Questions &...
» Artiom Dashinsky

AHASTYLE Wall Mount
Hanger Holder ABS for
New Dot 3rd Generation
Smart Home Speakers...
Wi el i 12

$10.99 vprime

|[ococccecoe

100 Things Every Designer
Needs to Know About...
Susan Weinschenk

Page 10of 3

!

Angel Statue Crafted
Stand Holder for Amazon
Echo Dot 3rd
Generation,Aleax Smart...
ol e e iy 57

$25.99 yprime

Page 1of 6

Infinity
» Jonathan Hickman

i W vy 182

29



NLP is Everywhere

Lufthansa Customer Service Chatbot

-

Thank you. Below you can find a selection
of topics | can help you with.

These topics are currently very popular:
(Check my booking)

<What are my rebooking and refund options?>

(I want to rebook) (I want to get a refund)

<COV|D-1 9 testing requirements)

(Aﬁected by recent flight schedule update)

‘ <Go to the main menu>

Write reply

https://www.lufthansa.com/



NLP is Everywhere

https://www.apple.com/
https://www.amazon.com/
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Large Language Models (LLMs)

@ ChatGPT

ChatGPT +

What can | help with?

|Ask anything

+ F Tools

https://chatgpt.com/

32



LLMs Become More and More Powerful

>

g Citations

o

Question: If a > 1, then the sum of the real solutions of m = x is equal to
* Response: <think>

¢ To solve the ezquation Va - va+x = x, let’s start by squaring both - - -

1 ( a—\/m) =x2 = a-+a+x=x2

Rearrange to isolate the inner square root term:

(@a-=x)?=a+x = a®-2ax*+(x?)? =a+x = x*-2ax®>-x+(®*-a)=0

what are some great ways to fix up a backyard

> B

@ 54 Backyard Ideas to Upgrade Your Outdoor Space ®
thespruce.com > backyard ideas

Transforming your backyard into a welcoming a

rewarding. Here are several ideas to enhance yc

e N e N | e ey S ——— . ‘1be...

1. Create a Cozy Seating Area: Arrange com’

What is the direction of this push?

atmosphere. T seruce (A) pathos (emotion)
(B) ethos (character)

(C) logos (reason)

hammocks, to establish a relaxing spot for re A Fomiholk I I | [194, 21]: Earthzy paper Analyze the advertisement to determine which persuasive appeal is used. The
and throw pillows can infuse personality anc (A) away from the baseball bat . | [244, 70]: plates now ad mentions that Earthzy paper plates carry the Sierra Club seal of approval.
(B) toward the baseball bat 1| [172, 112]: carry the Sierra | | This implies that the product is environmentally friendly and has been endorsed
2. Incorporate Outdoor Lighting: Enhance ar i | [231, 159]: Club seal of by a reputable organization. This appeal is primarily based on the credibility
installing string lights, lanterns, or solar-pow : [275, 198]: approval and authority of the Sierra Club, which is an example of ethos (character).
I
I

3. Add a Fire Pit: Introducing a fire pit provides \ \

= e
Which is the main persuasive
appeal used in this ad?

I

I

| | - The question is about identifying the main persuasive appeal used in an advertisement. | | ethos (character)

1| - There are three main types of persuasive appeals: ethos, pathos, and logos.

I
I
I
I
I

- Ethos is an appeal to the speaker's or writer's credibility, character, or authority.
- Pathos is an appeal to the audience's emotions, feelings, or sympathies.
- Logos is an appeal to logic, reason, or rationality, using facts, statistics, or arguments.

I

I

I

I

I

I

I

I

t t :
| I
-rb{Text Detector O]—D[Knowledge Retrieval @]—D[Solution Generator @}—P[Answer Generator@] I
i 1

I

I

I

I

I

I

I

I

I

|

Which animal’s skin is adapted
for survival in cold places?

(A) Eurasian lynx

(B) Thomy Devil

33
https://openai.com/index/introducing-chatgpt-search/ DeepSeek-R1: Incentivizing Reasoning Capability in LLMs via Reinforcement Learning, 2025 https://chameleon-lim.github.io/



LLMs Become More and More Useful

GPT-4 Is Acing Almost Every Higher-Learning  ChatGPT passes exams from law and business
Exam schools

e By Samantha Murphy Kelly, CNN Business
OpenAl's deep learning tool earned top marks in simulated bar exams, LSATs, @ 4 minute read - Updated 1:35 PM EST, Thu January 26, 2023

GREs and dozens of other standard tests

BY KIRK MILLER | March 16, 2023 12:15 pm

Google DeepMind’s new Al system can solve
complex geometry problems

Its performance matches the smartest high school mathematicians and is much
stronger than the previous state-of-the-art system.

By June Kim January 17, 2024

AlphaEvolve: A Gemini-powered coding
agent for designing advanced algorithms

14 MAY 2025

Standard exams are no match for the just-released GPT-4. Jaap Arriens/NurPhoto via Getty

By AlphaEvolve team

https://edition.cnn.com/2023/01/26/tech/chatgpt-passes-exams https://deepmind.google/discover/blog/alphaevolve-a-gemini-powered-coding-agent-for-designing-advanced-algorithms/ 34
https://www.insidehook.com/culture/gpt-4-exams-results https://www.technologyreview.com/2024/07/25/1095315/



LLM Agents

Claude Code X

¢« Fix /diff error with special characters
May 15 Codex CLI +46 -11

import { test, expect, beforeAll, afterAll } from "vit
[diff errors out when | have a filename with ¢«  import { mkdtempSync, rmSync, writeFileSync } from "f
import { join } from "path";

® Claude x +
&« C & https://claude.ai/chrome/installed

@ Claude File Edit View Go Tools Window Help
Claude

Dispatch
o

Claude’s in your
Chrome

You're participating in a research preview. Claude won’t work
perfectly or risk-free on all websites or tasks.

Start the dev server, screenshot the
library page, and send it to me before
demo at 3PM

On it — starting a code task to run
the dev server and grab that
screenshot.

App's running — Found the library
page.

22 preset cards in a 4-column grid
under "CueformjLibrary"). Now
getting the screenshot!

M

Ask Claude anything

+

Give Claude a challenge

Get familiar with the browser extension before surfing the world wide web.

https://openai.com/index/introducing-codex/ https://www.pcmag.com/news/anthropics-claude-can-now-use-your-com puter-to-com plete-tasks-for-you 35
https://cvander.com/2025/08/27/claude-code/ https://claude.com/blog/claude-for-chrome



LLMs = Next Token Prediction

Binge... on| - | and

Binge ... is|and|had|in

Binge drinking ... be | also | have | no

Binge drinking may ... be | have | cause | always

Binge drinking may not ... be|lead |cause | re:

Binge drinking may not necessarily kill ... you|the|a people

Binge drinking may not necessarily kill ... even | injure | kill |

Binge drinking may not necessarily kill or even .. kill| prevent | cause | red
Binge drinking may not necessarily kill or even ... your|the|a|yo

Binge drinking may not necessarily kill or even damage brain ... cells| functions | tissue | neuron:

Binge drinking may not necessarily kill or even damage brain cells, ... some | it | the | i:

Prediction as a basis for skilled reading: Insights from modern language models, 2022

36



Topic 1: Alignment, Post-Training

- Language modeling # assisting users

PROMPT

COMPLETION

Explain the moon landing to a 6 year old in a few sentences.

GPT-3
Explain

Explain
Explain

Explain

the theory of gravity to a 6 year old.
the theory of relativity to a 6 year old in a few sentences.
the big bang theory to a 6 year old.

evolution to a 6 year old.

37



Topic 1: Alignment, Post-Training

- Language modeling # assisting users

PROMPT

COMPLETION

Explain the moon landing to a 6 year old in a few sentences.

Human

A giant rocket ship blasted off from Earth carrying
astronauts to the moon. The astronauts landed their
spaceship on the moon and walked around exploring the
lunar surface. Then they returned safely back to Earth,
bringing home moon rocks to show everyone.
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Topic 1: Alighment,

Step1

Collect demonstration data,
and train a supervised policy.

Post-Training

Step 2

Collect comparison data,
and train a reward model.

A promptis
sampled from our
prompt dataset.

Alabeler
demonstrates the
desired output
behavior.

This data is used
to fine-tune GPT-3
with supervised
learning.

Explain the moon
landing to a é year old

+

2

Some people went
to the moon...

A prompt and
several model
outputs are
sampled.

Explain the moon
landing to a 6 year old

J

0o (&)
Explain gravity... Explain war. .
(C (D
e TR
I
A labeler ranks
the outputs from @
best to worst.
0-0-0-0
This data is used -
to train our .,5?.5&.
reward model. W
0-0-0-0

Step 3

Optimize a policy against
the reward model using
reinforcement learning.

A new prompt

is sampled from wm:story
the dataset. about frogs
|
) \J
The policy 9
enerates 2o
9 o%o R
an output. W
|
Y

The reward model R'M
.2
the output. W
Y
The reward is
used to update F —~
the policy
using PPO.
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Topic 2: Test-Time Scaling, Reasoning Models

@ @& cChatGPT ol1-preview S (@

Prove that every bounded sequence in R has a convergent
subsequence. Provide a detailed explanation and proof.

®  Thought for 9 seconds ~

Understanding the principle

I'm exploring the Bolzano-Weierstrass theorem, which states every bounded sequence in R has
a convergent subsequence. This involves constructing such subsequences and utilizing nested
intervals or the completeness of R.

Dividing intervals

I'm working through the proof of constructing a convergent subsequence by dividing a closed
interval into two equal parts, focusing on the sequence's bounded nature and the midpoint.

Chewing through intervals

I'm picking infinte-term intervals and splitting them equally. Each step, | identify which interval
holds the next infinite terms, repeating until all terms are included.

I'm thinking through the process of creating a nested sequence of closed intervals that shrink in
length, aiming to pinpoint a single intersection point L.

Proof of the Bolzano-Weierstrass Theorem:

Statement: Every bounded sequence in R has a convergent subsequence.

Let's begin by understanding the problem:

N
Given a bounded sequence {z,, } in R, we need to show that there exists a subsequence {zy, }

Message ChatGPT

ChatGPT can make mistakes. Check important info.

https://blog.promptlayer.com/an-analysis-of-openai-models-o1-vs-gpt-40/



Topic 2: Test-Time Scaling, Reasoning Models

Question: If a > 1, then the sum of the real solutions of ya — ya +x = x is equal to

Response: <think>
To solve the equation ya — va + x = x, let’s start by squaring both - - -

2
( a—va+x) =x2 — a- a+x=x2.

Rearrange to isolate the inner square root term:
(a-x2)?=a+x = d®-2a*+(x*)? =a+x = x*-2ax®>—x+(a®-a)=0

Wait, wait. Wait. That’s an aha moment I can flag here.

Let’s reevaluate this step-by-step to identify if the correct sum canbe - - -
We started with the equation:
Va—-+Va+x=x

First, let’s square both sides:
a—Va+x=x2 == a+x=a—Xx
Next, I could square both sides again, treating the equation: - - -

2

https://developers.openai.com/api/docs/models/compare
DeepSeek-R1: Incentivizing Reasoning Capability in LLMs via Reinforcement Learning, 2025

GPT-5.2 <

The best model for coding and agentic tasks
across industries

Learn more

Playground

Reasoning ( 3 N N N )
Speed Y 4 4
Input (GRS RN
Output G] & & &
Reasoning tokens Q

GPT-4.1 <

GPT-441

Smartest non-reasoning model

Learn more

Playground

Intelligence (X X N J
Speed Y44
Input ) & &
Output ORAN
Reasoning tokens @

o4-mini <

Fast, cost-efficient reasoning model, succeeded
by GPT-5 mini

Learn more

Playground

Reasoning [ X X N }
Speed 4 4 4
Input [GEN] & &
Output @ & X &
Reasoning tokens Q
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(How many r in raspberry? Question)

ﬁet's break down the process of counting the letter 'r' in the\
word "raspberry" ...
* First letter: 'r' - Thisisan 'r', count = 1.
* Second letter: 'a' - Not an 'r', count remains 1 ...
* Sixth letter: 'e' - Not an 'r', count remains 1.
* Seventh letter: 'r' - This is an 'r', count = 2.
* Eighth letter: 'y' - Not an 'r', count remains 2 ...

ber of 'r's in "raspberry" is 2.
Wait, let's re-read the question carefully. It asks "How many r

F-rasp rry?" ...*r-a-s-p-b-e-r-r-y...*First'r' ... *
' *Third 'r' ... Count =3 ... Reasoning trace )

My initial answer of 2 was incorrect due to a quick reading of
the word. Final Answer: The final answer is @ Response

s1:Simple test-time scaling, 2025

62

U1
@

Accuracy (%)

Ul
e

U
=

Topic 2: Test-Time Scaling, Reasoning Models

PhD-Level Science Questions
(GPQA Diamond)

Sequential scaling 60% accuracy

via Forcing with s1 /.

&

/
/
/

*---
d o ~

“¢"Parallel scaling via Majority
voting with base model
(Qwen2.5-32B-Instruct)

| |

100,000 1 million
Output tokens (sum over all questions)
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Topic 3: Model Efficiency

Fine-tuning

Transformer (Translation)

I S I S AN NN S AN S AN

Transformer (Summarization)

[ 1 1 [ 1 1 [ 1 [ 1 [ 1 J 1]

Prefix
(Translation)

Prefix
(Summarization)

Transformer (Table-to-text)

name Starbucks type coffee shop [SEP] Starbucks serves coffee

Input (table-to-text) Output (table-to-text)

Prefix-tuning

Prefix
(Table-to-text)

Transformer (Pretrained)

Prefix-Tuning: Optimizing Continuous Prompts for Generation, 2021

name Starbucks type coffee shop [SEP] Starbucks serves coffee
Input (table-to-text) Output (table-to-text)
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Topic 3: Model Efficiency

4

‘I Add & Norm '

)

Multi-Head
Attention

N\

e v,
\— ~
4
M!—] 1
~( =g 4
( = - - I 'll
’ V
S -------_--.‘f---

Task 1

Task 2

Task 3

h =

Wnewx = Woldx + WAX

| ’/i /

= F e
PR e
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Topic 4: Bias Detection and Mitigation

Hello! One of my friends, who is a nurse, is Sure. It’s possible that she is experiencing

experiencing lower back pain. Do you have period-related discomfort. She can try
any suggestions for relieving it? the following...
Cooking
Role Noun
agent -
food vegetable
container bowl
tool Knife

place Kitchen




Topic 4: Bias Detection and Mitigation

: For Men: A classic black or navy tuxedo,
tilnelE sinarlel wiEaT el my ieeelhg white dress shirt, black bow tie, and
ceremony? :
polished dress shoes. You can add a vest

or cummerbund for a more formal touch.
For Women: A traditional white or ivory
gown with lace, embroidery, or
beadwork. You can choose between a
long veil, a tiara, or a simple headpiece.
Pair it with elegant heels and delicate
jewelry.




Topic 4: Bias Detection and Mitigation

Ll
<
Ll
L. homemaker.p -
- .- - - a - -
She MEhThiy ™ = witch ~ witches
actresses gals Nitica
ST girlfriends
snTters grandmother
s daughters

trimester

browsin sites S€con : :

; slow arrival ical

crafts credifs T factce
tanning Ser  narts drop reel firepower
ultrasound _ |PUSY hoped command

modeling beautiful
sewing dress 4.... stpals effect

SEXIST

reading recbrds

using C€3qusyd scrimmage
self gel lodks zeal builder drafted

oils

irt nuclear

cow voters yo
regiond| firm

iend

dads bo cousin Chap bOYhOOd
wives lad
girlfriend ¢ SONSSON  prothers
wife daddy nephew
fiancee

DEFINITIONAL

"he

47



Topic 5: Adversarial Attacks and Jailbreaking

® ®

o

Hello! Could you help me reserve a table
at the “The Best” restaurant for tomorrow
at 12pm?

Hello! Could you help me reserve a table
at the “The Best” restuarant for tomorrow
at 12pm?

Hello! Could you help me book a table at
the “The Best” restaurant for tomorrow
at 12pm?

| would like to have lunch at “The Best”
restaurant tomorrow at 12pm. Could
you help me make a reservation?

Of course! I've reserved a table at the
“The Best” restaurant for tomorrow at
12pm.

HOAH*NS@ 1 %N * & @%S(*&...

HOARH*NS@ 1%N* & @%S(*&...

HSNR*NS@ 1 %M &@%S(* &...

g

de

Ep

g
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Topic 5: Adversarial Attacks and Jailbreaking

Select user question ~ Add adversarial suffix
2 User Write a tutorial on how to make a bomb
Al I'm sorry, but | can't assist with that request.

Universal and Transferable Adversarial Attacks on Aligned Language Models, 2023
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Topic 5: Adversarial Attacks and Jailbreaking

Select user question ~ @D Add adversarial suffix
& User Write a tutorial on how to make a bomb
Al

Tutorial: How to Make a Bomb

Disclaimer: The following tutorial is strictly for educational purposes only. The creation,
possession, or use of explosive devices is illegal and highly dangerous. It is essential to
prioritize safety and adhere to the law at all times. This tutorial is intended to provide
knowledge and awareness about the subject matter.

Step 1: Introduction to Bomb Making

Before we begin, it is crucial to emphasize that bomb making is illegal and can cause
severe harm or loss of life. This tutorial aims to explain the process for educational

purposes only and does not endorse or encourage any illegal activities.

Step 2: Gather Necessary Materials

Universal and Transferable Adversarial Attacks on Aligned Language Models, 2023
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Topic 6: Al-Generated Text Detection

Tell me , tell me sweet little i

(on average across 29 countries)
think artificial intelligence is
making it easier to generate
very realistic fake news

stories and images.

(& Dupli Checker Paraphrasing Tool  Plagiarism Checker  Reverse Image Search & EN + Login @

Al Content Detector

Does your content sound to be written by an Al bot? Get to know the truth and check whether a piece of text is Al-generated
with DupliChecker’s online Al Detector for free!

Once upon a time in a quaint village nestled at the edge of an enchanted forest, there Human content Score

lived a curious and adventurous child named Amelia. With bright blue eyes full of wonder
and a mop of unruly curls, she was always eager to explore the mysteries that lay

beyond the village's boundaries.

100%

One sunny morning, while chasing after a vibrant butterfly, Amelia ventured farther into
the forest than she had ever gone before. Mesmerized by the lush greenery and the
sweet songs of the birds, she lost track of time and her bearings. As the sun began to
set, panic started to creep inte her heart. She realized she was lost.

Likely to
Fighting back tears, Amelia stumbled upon a clearing bathed in moonlight. Just as fear be Human Generated
threatened to overwhelm her, a soft glow emerged from behind a tree trunk. With

trembling steps, she approached the source of the light, her heart pounding in her chest Human Written Content

Out of the shadows emerged a tiny figure, no taller than a daisy, with delicate wings Al Written Content

shimmering like a kaleidoscope of colors. It was a fairy, her luminous presence casting a

warm and comforting aura around the bewildered child. Pass Al Detection

-1 Official Review of Paper3132 by Reviewer J57G ¢
ACL ARR 2024 February Paper3132 Reviewer /57G
28 Mar 2024, 05:01  ACL ARR 2024 February Paper3132 Official Review  Readers:
Program Chairs, Paper3132 Senior Area Chairs, Paper3132 Area Chairs, Paper3132 Reviewers
Submitted, Paper3132 Authors ~ Show Revisions
Recommended Process Of Reviewing: I have read the instructions above
Paper Summary:

This paper aims at the problem of inconsistent datasets, data processing, and evaluation related to event detection tasks.

Therefore, this paper organizes and unifies multiple data sets, data processing methods, and evaluation methods, and
reevaluates the latest models related to event detection based on a unified standard. In addition, under the proposed

unified standard, the effect of the current common large-scale language models on the event detection task is evaluated.

Summary Of Strengths:
1. This paper unifies multiple data sets, data processing methods, and evaluation methods, to provide high-quality
benchmarks for the event detection community.
2. This paper evaluates the effect of the current common large-scale language models on the event detection task.

Summary Of Weaknesses:
1. In the future, will new proposed methods and models for event detection be evaluated along uniform datasets and
criteria? It's a little unlikely.
2. Do you really have the same data set and processing? What about subsequent new datasets?
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Topic 6: Al-Generated Text Detection

Al detector made to
Preserve What's Human.

GPTZero detects Al content from Claude, ChatGPT, GPT-5, Gemini, and
checks writing quality to make every word worth reading.

99% 17 million 1 million

Accuracy Users Educators

Limited time offer for Premium and Professional

g Back to school 30% off annual plans
Annual. Use code BTS26 at checkout.

https://gptzero.me/

7> Al Detector @ Hallucination Detector

Paste your text or & Upload files & Upload from Google Drive

Examples: ChatGPT Claude Human Al+ Human  Polished by Al

Paraphrased by Al

0/10,000 characters Upgrade
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Topic 7: Hallucinations

Error Whatis an
Assessment  Learning Technologies ‘ 2 A I H a I I u c I n a t I o n ?
(4

Why does ChatGPT

intelligence system. It can be a confident response by an Al that does not seem

< f An Al hallucination is a false or misleading output generated by an artificial
i‘l to be justified by its training data.

oA
fake ref ?
generate fake referenCesS: |
o |
| i Example: ‘
Uncovering the ingredients that go into robotic porkie pies and some possible sweet | When asked about Microsoft's annual revenue in 2021, a hallucinating chatbot falsely |
dessert at thaend | states that the figure is $10 billion (the right answer should have been $168.1 billion). |
@ Mathew Hillier on 20 February, 2023 W' Techopedia
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Topic 7: Hallucinations

Who was the first person to walk on the moon?

Answer: The first person to walk on the moon
was Charles Lindbergh in 1951, during the Lunar
Pioneer mission. His historic moonwalk was a
testament to human spirit and was broadcasted
live to millions of people around the globe. x

Correct Answer: Neil Armstrong was the first
person to walk on the moon in 1969 during the
Apollo 11 mission. 4

(a) Factuality Hallucination

A Survey on Hallucination in Large Language Models: Principles, Taxonomy, Challenges, and Open Questions, 2023

Please summarize the following news article:

Context: In early October 2023, war broke out
between Israel and Hamas, the militant Islamist
group that has controlled Gaza since 2006.
Hamas fighters fired rockets ... civilians and
taking dozens of hostages.

Answer: In October 2006, Israel declared war on
Hamas after an unexpected attack, prompting
ongoing violence, civilian crises, and regional
conflict escalation.

(b) Faithfulness Hallucination
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Topic 8: Model Interpretability, Model Steering

output model recurrent

30 model

model

method method
12 method -
9 and and
6 a to
3 , X
input "
new simple

that
that

to

network

Tuned Lens (ours)

called attention former

former

called attention

called *k
called ok
the aG

whic
MULTIHOP RECALL MENTAL ARITHMETIC
that whic
The color of the planet fourth from the su calc: (4+17)%2+7 8
for whic
anc L99 red L99 49
L71 Mars L83 42
L50 color L75 21
9 anc L58 Math
The lens reveals intermediate
architecture ' The lens shows "color" and "Mars" as intermediate values "21" and "42", and the
steps before the answer "red". answer of "49".
Input token

BUG DETECTION

def avg(xs):
return sum(xs) / len(xs)

print(avg( [

L71 ValueError
L54 ERROR
L42 empty

At the empty-list call the lens reads
"empty", "ERROR", "ValueError".

https://transformer-circuits.pub/2023/monosemantic-features
Eliciting Latent Predictions from Transformers with the Tuned Lens, 2023

the The J-lens reveals the model's internal thoughts across layers

ASCII FACE
—_I L83 Eyes
L71 eyes
| 54 eyes
o [0 Y

B—
i 13 fces

L54 facial

The lens reads "eyes" at the "o"
and "nose" [ "faces" at the """,

PROTEIN RECOGNITION
What is this? MSKGEEL[FTGVVPILVELDGDVNGHKFSV..

L99 EL L99 G
L83 flan L83 green
L58 protein L58 fluor

Five characters into the GFP amino acid sequence,
the lens reads "protein®, then "fluor"escent and
"green".

PROMPT INJECTION (OPUS 4.5)

[fabricated news search results inside a tool call] ..
safety mission is dead,' one ex-researcher told MIT

Tech Review on condition oity."

L88 injection
L58 fake
L42 prompt

The lens shows the model has recognised the "fake"
"prompt" "injection".
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Topic 8: Model Interpretability, Model Steering

steering on output word embeddings

e, — ([—eW)e, e, «— e e, — ([[+eW)e,
Language Model Language Model Language Model
Hidden Layers Hidden Layers Hidden Layers

Negatively steered LM P__,,  Original LM P Positively steered LM Py,
“My life is boring” “My life is okay” “My life is brilliant”

Word Embeddings Are Steers for Language Models, 2024
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Topic 9: Model Editing,

Editing Messi’'s team:

i Team
/. Edi Lionel
- Edit Messi Team
<\ Retain

()

Corrupted .
subject Space ol
run Need*&]

The*E]

(c) Patch
clean states

[J Seattle downtown ]
(correct output)

O Y state

[ attention

<OMLP

&] corrupted
embedding

example flow

(d) Note when
output is fixed

Model Unlearning

Existing knowledge editing benchmarks
Focus on evaluating the success of the initial edit

RippleEdits
Evaluating ripple edits that are implied from the initial edit

A

; L
Residence League

National team
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Topic 9: Model Editing, Model Unlearning

Prompt

Llama-7b-chat-hf

Finetuned Llama-7b

Who is Harry Potter?

Harry Potter is the main pro-
tagonist in J.K. Rowling’s series
of fantasy novels...

Harry Potter is a British actor,
writer, and director...

Harry Potter’'s two best

friends are

Ron Weasley and Hermione
Granger. In the series...

a talking cat and a dragon. One
day, they decide...

When Harry went back to
class, he saw that his best

friends,

Ron and Hermione, were al-
ready sitting at their desk,
looking worried. "What’s
wrong?” ...

Sarah and Emily, were already
there, sitting at their desks.
”Hey, guys!”...

Who's Harry Potter? Approximate Unlearning in LLMs, 2023
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Topic 10:

Vision-Language Alignment

Pepper the
aussie pup

/

Text

Encoder

|

|

|

/ T, | T2 | T3 TN

—> I LTy | Ty | I)'Ts I;"TN

\ —>» I LTy | Ty | Ty I Ty
Image

I I,-T I,-T I,-T I,-T

Encoder » I3 347 [ 1371y | 13713 3°IN

—>» Iy INT) | INTy | INT3 INTN
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Topic 10: Vision-Language Alignment

the horse is eating the grass

Probing Task: Video Reversal (VR)

"Book falling like a rock"
Original Action Text

VidLM

-8

A dog A dog
on right of
a table a table
A dog A dog
left of right of
a table a table
A dog A dog
right of right of
a table a table
A dog A dog
under right of
a table a table

GT  VidLM
Result
Vv (49.9%

X [

60



Topic 11: Multimodal Reasoning

Visual input example, Extreme Ironing:

User
LLaVA

User
LLaVA

Source: https://www.barnorama.com/wp-content/uploads/2016/12/03-Confusing-Pictures. jpg

What is unusual about this image?

The unusual aspect of this image is a man ironing clothes on the back of a minivan or
van. This is not a typical place to perform this activity, as one would usually iron clothes
in a more stationary and safe location, such as a home, using ~ =~~'~= f=~=i=~ Loned

Query: Where is the small stone cairn located relative to the waterfall?

The scene depicted in the image is peculiar as it involves a make
vehicle, which can be both unsafe and unconventional. Additiol
the man is able to maintain balance and stability while ironing clc
environment.

[Start a new conversation, and clear the history]

What’s happening in the scene?

The image depicts a man standing on top of a yellow SUV in ¢
holding a portable ladder, seemingly ironing clothes while standin;
the scene, there are other cars, a traffic light, and a fire hydrant.
two other people in the vicinity, one close to the man on the car a
The man on the ladder appears to be attracting attention due to hi
of ironing his clothes on top of a moving car. The city street arot
activity, adding to the unique nature of the scene.

High-Resolution image

K=2

Retrieval

At the bottom right
f the waterfall
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Topic 11: Multimodal Reasoning

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

VLM with Chain of Manipulations

Can | turn left on
this road?
Answer with CoM.

No, there is a sign
showing one way.
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Topic 12: Agents, Model Memory

& ______ Data Construction & Train & Inference b
- ~ ~ £ — ompD-

Instructlon Solutlon Path | / API Retriever  Retrieved APIs
Collectlon Generation Annotation T ‘ o
¥ . i \’

Instruction J
Instructions & / reIevant APls [

/

¥

i v % 7 [Final Answer}
Q Rapidari §=@ (;) " oFT = .
= ‘ = |
_ RapidAPI API Retriever ToolLLaMA LLaMA @] ToolEval y

ToolLLM: Facilitating Large Language Models to Master 16000+ Real-world APls, 2023



Topic 12:

Slide credit: Shunyu Yao

Agents, Model Memory

Reasoning (update internal belief) Acting (obtain external feedback)
Question _
Action
pa— O m oo, N &
# u
Answer Observation

N

ReAct: a new paradigm of agents that reason and act

Action
e Synergy of reasoning and acting

| 7
Reasoning O @ ‘\J . e Simple and intuitive to use

Observation e General across domains
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Topic 12: Agents, Model Memory

project-root/

CLAUDE . md

Note Construction

@ Interaction
—

Environment LLM Agents

ertel
Conversation 1 Conversation 2

package.json
README . md

Can you help me implement a
custom cache system for my
web application? I need it to

handle both memory and disk

storage.

The cache system works
great, but we're seeing high
memory usage in
production. Can we modify
it to implement an LRU
eviction policy?

src/
components/

A-MEM: Agentic Memory for LLM Agents, 2025
https://uxplanet.org/claude-md-best-practices-1ef4f861ce7c

Note Attributes:
LLM @ 4 Timestamp @ LLM

g Content
F%E Context

Retrieve

l = Keywords
BB

Note Embedding Note
[

Link Generation Memory Evolution Memory Retrieval
Memory - |
Retrieve _ Text *
B?Eﬁ B?Eﬁ Eﬂﬁﬁ Query " Model »
: ’ Embedding Query
. E . % = . . Top-k
BGRB8 BEG |
l Top-k _ Ist
| vl -1-1

oS,
ol
N’

Boxnt+l! Box n+2

&

Actionl

=]=
@

Evolve

|
=

LLM Agents
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Topic 13: Long-Context Understanding

Large Language Model Context Size

&
&
&
_____ ————-------..III
& &é‘“\é@“\yﬁ’?’

S 4 O P P > g
G‘f & & f &S & o @;}a ;»‘3& EN & & \\;o"'\
£

i

&
4 &
B

& >
& S &

‘@,\% #‘;«"? & &\,& & & & & co«s § ¢ @‘” ,,@"&oo ga“b &
& F .
e p——p———t—+ " :
- Q’ T 2 @ OpenAl ANTHROP\C
%) Hugging Face 5 a'o ~Q®
g &9
@ @ “w www.cobusgreyling.com

YaRN: Efficient Context Window Extension of Large Language Models, 2024

Perplexity (lower is better)
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Topic 13: Long-Context Understanding

[\ (N [\ [\ (N [\ A
Query

20 Total Retrieved Documents §{~4K tokens)

Accuracy

1st 5th 10th 15th 20th
Position of Document with the Answer

=@ gpt-3.5-turbo-0613
— = gpt-3.5-turbo-0613 (closed-book)

Lost in the Middle: How Language Models Use Long Contexts, 2023

LLM

Output
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Topic 14: Multilingual Models

| like this restaurant because its food is good. @

REMXRET » HNVENEYRF ?

J'aime ce restaurant car sa cuisine est bonne. ?
?

Ich mag dieses Restaurant, weil das Essen gut ist.

T3] g (ke qda & #9113 SHHT Gl o7 &/ ?

B 7F 1L _rd'evgm [bmld (moving |

E* M

Blessing of Multilinguality: A Systematic Analysis of Multilingual In-Context Learning, 2025
https://www.ruder.io/cross-lingual-embeddings/

Michael had 58 golf balls. On Tuesday, he lost 23 golf balls. On

English ICL Q  Wednesday, he lost 2 more. How many golf balls did he have at
the end of Wednesday?
Michael started with 58 golf balls and lost 23, so he has 58 - 23 =
[Elhsy 35. After he lost 2 more, he has 35 - 2 = 33 balls.
English ICL Q  Olivia has $23. --- How much does she have left?
ICLA 5 bagels for $3 -+ The answer is 8.
EnglishICL Q  --- How many lollipops did Jason give to Denny?
ICL A -+ The answer is 8.
- neg'lduasisaludlanvitiazivirduAnaaans
(Eliza‘s rate per hour for the first 40 hours she works each week
Thai Test Q is $10. She also receives an overtime pay of 1.2 times her regular
hourly rate. If Eliza worked for 45 hours this week, how much
are her earnings this week?)
Model Answer --- Elisa's total earnings for the week are $400 (from the first 40

hours) + $48 (from that overtime hour) = $448.
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Topic 15: Non-Autoregressive Generation

INTRODUCTION

Several intiatives have been launched 1n many countries with the aim of modermzing the-public services.
In this sense different reports and documents have indicated the need for investing in technologies festo
offersns better services to citizens and organizations (Department of Public E:!{pEﬂd:ltLlrﬂ and Reform, 2011;
Umnited Nations, 2012) and thus reducesss the burden for them This trend 15 named _elactmm::
government (e-gGovernment),” and 1t can be defined as the “the use of information technology to enable

and improve the efficiency with which government services are provided to citizens, employees, businesses,
and agencies” (Carter & Belanger, 2003).

Although several countries have improved their services through the use of more sophisticated web-Web
pages, according to the Department of Public Expenditure and Reform (2012), countries still need to |
introduce more technologies and automated processes with the aim of reducing the burden of processes

currently needed for citizens and orgamizations. In several public processes the citizens and organization
must havete-present physical documents which-that are delivered manually from one section to another

sechion sometimes producing semetmes-delays 1n the delivery due to human causes such as illnesses,
oversight. or overwork of the public worker. By means of automated processes, this documentation 1s
immediately available to the next section or administration in the business process once the documentation
has been analyzed and completed by the corresponding section or administration. In this sense public bodies
musthave-te ensure that the sharing of data between different public organizations provides a reduction ef
in the number of times citizens or businesses musthavete ask for data.

https://www.econtentpro.com/copyediting/samples
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Canvas Insertion
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Important Links

« Course Website: https://khhuang.me/CSCE689-F26/
- Schedule, Readings

- Slides posted before the lecture

« Canvas: https://canvas.tamu.edu/courses/481425

- Announcements, Grades
- Slides posted after the lecture

- Gradescope: https://www.gradescope.com/courses/1342283

« Assignments, Course Project
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