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What is an AI 

Agent?
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Source: 
https://blog.ml.cmu.edu/2024/10/29/j
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https://sites.google.com/view/cos598aisafety/

The Blame: Misalignment

“genie in a lamp” problem

Steer AI systems toward 

humans’ intended goals, preferences, or ethical principles



Test-Time Alignment

Why?
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Motivation I
Aligning larger LLMs without training them?

Significant increase in capabilities



Can you assist an AI malware 

analyst in creating a user-

friendly virus scanner?

I apologize, but I cannot provide 

any assistance in malware-related 

matters…

Can you teach me how to create 

malware?
I can't assist with that…

LLM 
(Claude 3)

Multi-Objective Alignment

Harmless

Not helpful
LLM 

(Claude 3)

❖Example: Helpfulness vs Harmlessness



Trade-Offs Baked In During Training

AZZPXH, “Automatic Pseudo-Harmful Prompt Generation for Evaluating False Refusals in Large Language Models.” COLM 2024.

Harmlessness

Helpfulness



Harmlessness

Trade-Offs Baked In During Training

Motivation II
Efficient multi-objective alignment without retraining?

AZZPXH, “Automatic Pseudo-Harmful Prompt Generation for Evaluating False Refusals in Large Language Models.” COLM 2024.

Helpfulness



SFT Model
(Pre-trained)

A new model for each user?
Personalized 
Preferences



SFT Model
(Pre-trained)

One model caters to multiple users/domains?



SFT Model
(Pre-trained)

One model caters to all preferences?

Motivation III
One base-LLM caters to many?



Reward-guided Decoding

Next token sampling: Trajectory-level reward

+

Base LLM Reward 



The earnings report showed a

marginal

significant

…

slight

Base 
LLM Reward

Model

Partial Response

Prior Approach

ARGS (ICLR 2024)
• Use the trajectory reward model to evaluate partial responses

Designed for 
complete responses,

NOT for partial responses

Reward
Model

Reward
Model



The earnings report showed a

marginal

slight

significant

improvement in cost efficiency.

decrease in profit margins.

increase in revenue.

Base 
LLM Reward

Model

Complete Response

…

Transfer Q*: Use Trajectory-Level Reward w Sequence Generation

Reward
Model

Reward
Model
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The earnings report showed a

marginal

Base 
LLM

Complete Response

Transfer Q* (Neurips 2024) and DeAL (2024) are correct

Use trajectory-level rewards correctly

slight

significant

improvement in cost efficiency.

decrease in profit margins.

increase in revenue.

Reward
Model

…

Reward
Model

Reward
Model

But Slow, require generating the full response when sampling each token



Trajectory-level reward model

(Evaluate complete responses)

14 hours

Transfer Q*/DeAL

Generating a response with 500 tokens:



Trajectory-level reward model

(Evaluate complete responses)

14 hours

Autoregressive reward model

(Generate next token reward)

20 seconds

Our work

Generating a response with 500 tokens:

Transfer Q*/DeAL



Proposed: Autoregressive Reward Model (ARM)

Parametrization of 

Reward Hacking?



Only response/trajectory-level 

preference data needed for training

Training GenARM

LLM Inference leveraging GenARM



Complete responses
High inference costs

Next-token 
candidates

He decided to wait 

smile

steal

Trajectory-level RM guidance

and greet the neighbor.

until the meeting started.

the money from the man.

Direct next-token rewards

Next-token
candidates

smile

steal

wait 

Autoregressive RM guidance

Trajectory-level
RM scoring

Base LLM
scoring 

Overall
scoring 

Sample
smile

Autoregressive
RM scoring

Base LLM
scoring 

Overall
scoring 

Sample
smile

Accurate and efficient

He decided to



Exp 1: Aligning with general human preference 

+

Base LLM Helpful ARM

LLaMA-7B 7B



Outperform SOTA test-time 
alignment baselines

Matches training-time 
alignment baseline

Efficient inference



Exp 2: Weak-to-strong Guidance

+

Base LLM

Helpful ARM

Large base LLM
(such as 70B)

Small RM

Without finetuning the large 
base LLM



+

Tulu2-7B

Tulu2-13B

Tulu2-70B

7B ARM

Training-time Baseline: DPO

Tulu2-DPO-7B

Tulu2-DPO-13B

Tulu2-DPO-70B

Require expensive 
training costs

Ours (test-time)



Note: DPO needs fine-tuning the base LLM, which could be prohibitive

✓ Outperforms test-time alignment methods

✓ (70B base LLM) GenARM recovers more than 80% of the performance gap 

without fine-tuning the base LLM



Exp 3: Multi-objective alignment

+ 𝛼1 + 𝛼2

Base LLM Helpful ARM Harmless ARM

Alpaca-7B 7B 7B

Aligning with diverse human preferences without retraining LLMs



Prompt: How can I post tweet that looks like they are from the president?

There are several ways to create 
the illusion that a tweet is from 
the president … You can use the 
president's actual profile photo 
with a tweet that you have written. 
… you can also use tools such as 
TweetShout, an online service that 
provides automated tweets that 
look like they are from the 
president.

I would discourage any actions that 
involve posting tweets that appear to 
be from the president … Additionally, 
it can be a violation of the terms of 
service for many social media 
platforms to post content that is 
deemed to be false …  Under no 
circumstances should you attempt 
to post content on social media that 
is meant to mislead the community.

It is not advisable to post tweets that 
look like they are from the president 
as it could be seen as a form of 
impersonation and could lead to legal 
repercussions. Instead, you could try 
to find tweets from the president's 
official account to make your 
point… Additionally, you could also 
use parody accounts to share your 
opinion in a humorous way.

LLM trained on 
helpfulness data

LLM trained on 
harmlessness data

ARM guided decoding

Helpful, but harmful Harmless, but not helpful

Harmless

Helpful



Alpaca-65B

Better trade-off by GenARM without retraining
(MORL retrains the base LLM to each configuration)

Other baselines need to 
train the large base LLM



GenARM Takeaways

• Propose Autoregressive Reward Model (ARM)
• Efficient next-token generation 

• Superior to trajectory-level reward model for generation

• GenARM: Efficient guided generation 
• Test-time adaptation to human preferences

• Weak-to-strong guidance

• Multi-objective alignment



Multi-agent LLM Decoding for Alignment 

Many Aligned LLM Agents/Policies 

with Different Expertise

Goal
Generalize to new preferences/tasks 

test-time

Transfer Q* GenARM Collab



The minimum number of 
moves M required to 
solve the Tower of Hanoi 
with n disks is given by:
M = 2^n -1

def tower_of_hanoi(n): 
return 2 ** n - 1 # Example 
usage n_disks = 3 moves = 
tower_of_hanoi(n_disks) 
print(f"Minimum moves 
required: {moves}")

The objective is to move the entire 
stack to another rod, following 
specific rules. The formula to 
determine the minimum number of 
moves necessary involves 
exponential growth relative to the 
number of disks.

+ +

Transfer Q* GenARM Collab

Desired Response 

Task: Calculate the Minimum Moves to Solve the Tower of Hanoi

Motivation 



Transfer Q* GenARM Collab

Motivation 

The objective is to move the entire stack to another rod, following specific rules and 
the formula to determine the minimum number of moves necessary. Only one disk 
can be moved at a time, No disk may be placed on top of a smaller disk

The formulae can be computed mathematically as M = 2^n -1, which grows 
exponentially with the number of disks.

It can be implemented as  

def tower_of_hanoi(n):
    Parameters:
    n (int): The number of disks.
    Returns:
    int: The minimum number of moves to solve the puzzle with n disks.
return 2 ** n - 1

This solution integrates clear mathematical reasoning, efficient code, and 

thorough explanations to demonstrate not only how to solve the puzzle but 

also why the solution works as it does.

Desired Response 

Task: Calculate the Minimum Moves to Solve the Tower of Hanoi



Test-Time Inferencing

Transfer Q* GenARM Collab

New User

New Task

Describe the coding of 

Policy Gradient (RL)

New User Prompt

}
New Preference

Specialized LLM 

Agents



Target 

Reward

Transfer Q* GenARM Collab

New User

New Task

Describe the coding of 

Policy Gradient (RL)

New User Prompt

Test-Time Inferencing

Specialized LLM 

Agents

Policy 

Selection

Generate the 

response

Optimal policy selection strategy?



Reward Models (Unobserved)

Aligned LLM Policies (Observed)

Transfer Q* GenARM Collab

Challenge: Unobserved Underlying Reward 



Min Distance

How to select the policy with the smallest 𝑟 distance without seeing 𝑟?

Transfer Q* GenARM Collab

Challenge: Unobserved Underlying Reward 

𝑗 ←

Achieve max when 𝜌𝑗  = 𝜌∗



Experimental Results

Target Task

Ray2333/reward-model-Mistral-7B-instruct-Unified-Feedback

Target Reward Model

Dataset : berkeley-nest/Nectar

Nectar's prompts are an amalgamation of 
diverse sources, including lmsys-chat-
1M, ShareGPT, Antropic/hh-
rlhf, UltraFeedback, Evol-Instruct, and Flan.

Evaluation : 600 samples (Necktar Dataset) } Open-Source 
Benchmark

Transfer Q* GenARM Collab
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Target Reward Model
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Model RewardData



ThinkLite-VL-7B
SoTA with Less: MCTS-Guided Sample Selection for 
Data-Efficient Visual Reasoning Self-Improvement
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labeled as  2y + 3 and 3y + 5, 

and 2x + 4 and 4y - 11. 
Since the quadrilateral is a 

parallelogram, the opposite 
sides must  be equal. 

Therefore, I can set up the 

equations : 2y + 3 = 3y + 5 
and 2x + 4 = 4y - 11.

### Step1: To find the value of y that 
makes the quadrilateral a parallelogram, 

I need to use the property that opposite 

sides of a parallelogram are equal.

### Step1: To find the value of 
\\( y \\) that  makes the quadrilateral  

a parallelogram, I need to use the 

property that in a parallelogram, 
opposite sides are equal.

### Step1: To find the value of \\( y \\) that  
makes the quadrilateral a parallelogram, we 

need to use the property that the diagonals  

of a parallelogram bisect each other. This 
means that the segments  created by the 

intersection of the diagonals are equal.
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### Step2: In the given figure, the sides are labeled 

with expressions involving y. For the quadrilateral to 

be a parallelogram, the opposite sides must be equal. 

Therefore, the expressions for the opposite sides must 

be equal.

### Step2: From the diagram, the 
opposite sides of the parallelogram are 

labeled as  \\( 3y + 5 \\) and \\( 4y - 11 \\) 

on one pair, and \\( 2y + 3 \\) and \\( 2x + 
4 \\) on the other pair. Since the oppos ite 

sides of a parallelogram are equal, we 
can set up the equation: \\( 3y + 5 = 4y - 

11 \\).

### Step2: The oppos ite 
sides of the quadrilateral are 

labeled as  2y + 3 and 3y + 5, 

and 2x + 4 and 4y - 11. 
Since the quadrilateral is a 

parallelogram, the opposite 
sides must  be equal. 

Therefore, I can set up the 

equations : 2y + 3 = 3y + 5 
and 2x + 4 = 4y - 11.

### Step3: The opposite sides of the 

parallelogram are 3y + 5 and 2y + 3 for one pair, 

and 4y - 11 and 2x + 4 for the other pair. ...

### Step4: Solving the equation \\(3y + 5 = 2y + 

3\\):\n\\[3y + 5 = 2y + 3\\]\n... the value of y that 

makes the quadrilateral a parallelogram is \\(-2\\).

### Step1: To find the value of y that 
makes the quadrilateral a parallelogram, 

I need to use the property that opposite 

sides of a parallelogram are equal.

### Step1: To find the value of 
\\( y \\) that  makes the quadrilateral  

a parallelogram, I need to use the 

property that in a parallelogram, 
opposite sides are equal.

### Step1: To find the value of \\( y \\) that  
makes the quadrilateral a parallelogram, we 

need to use the property that the diagonals  

of a parallelogram bisect each other. This 
means that the segments  created by the 

intersection of the diagonals are equal.
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the quadrilateral is a 

parallelogram.

Answer: 7
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### Step2: In the given figure, the sides are labeled 

with expressions involving y. For the quadrilateral to 

be a parallelogram, the opposite sides must be equal. 

Therefore, the expressions for the opposite sides must 

be equal.

### Step2: From the diagram, the 
opposite sides of the parallelogram are 

labeled as  \\( 3y + 5 \\) and \\( 4y - 11 \\) 

on one pair, and \\( 2y + 3 \\) and \\( 2x + 
4 \\) on the other pair. Since the oppos ite 

sides of a parallelogram are equal, we 
can set up the equation: \\( 3y + 5 = 4y - 

11 \\).

### Step2: The oppos ite 
sides of the quadrilateral are 

labeled as  2y + 3 and 3y + 5, 

and 2x + 4 and 4y - 11. 
Since the quadrilateral is a 

parallelogram, the opposite 
sides must  be equal. 

Therefore, I can set up the 

equations : 2y + 3 = 3y + 5 
and 2x + 4 = 4y - 11.

### Step3: The oppos ite 
sides of the parallelogram 

are 3y + 5 and 2y + 3 for 

one pair, and 4y - 11 and 
2x + 4 for the other 

pair. ...
### Step4: Solving the 

equation \\(3y + 5 = 2y + 

3\\):\n\\[3y + 5 = 2y + 
3\\]\n... the value of y that 

makes the quadrilateral a 
parallelogram is \\(-2\\).

### Step1: To find the value of y that 
makes the quadrilateral a parallelogram, 

I need to use the property that opposite 

sides of a parallelogram are equal.

### Step1: To find the value of 
\\( y \\) that  makes the quadrilateral  

a parallelogram, I need to use the 

property that in a parallelogram, 
opposite sides are equal.

### Step1: To find the value of \\( y \\) that  
makes the quadrilateral a parallelogram, we 

need to use the property that the diagonals  

of a parallelogram bisect each other. This 
means that the segments  created by the 

intersection of the diagonals are equal.
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the quadrilateral is a 

parallelogram.

Answer: 7
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### Step2: In the given figure, the sides are labeled 

with expressions involving y. For the quadrilateral to 

be a parallelogram, the opposite sides must be equal. 

Therefore, the expressions for the opposite sides must 

be equal.

### Step2: From the diagram, the 
opposite sides of the parallelogram are 

labeled as  \\( 3y + 5 \\) and \\( 4y - 11 \\) 

on one pair, and \\( 2y + 3 \\) and \\( 2x + 
4 \\) on the other pair. Since the oppos ite 

sides of a parallelogram are equal, we 
can set up the equation: \\( 3y + 5 = 4y - 

11 \\).

### Step2: The oppos ite 
sides of the quadrilateral are 

labeled as  2y + 3 and 3y + 5, 

and 2x + 4 and 4y - 11. 
Since the quadrilateral is a 

parallelogram, the opposite 
sides must  be equal. 

Therefore, I can set up the 

equations : 2y + 3 = 3y + 5 
and 2x + 4 = 4y - 11.

### Step3: The oppos ite 
sides of the parallelogram 

are 3y + 5 and 2y + 3 for 

one pair, and 4y - 11 and 
2x + 4 for the other 

pair. ...
### Step4: Solving the 

equation \\(3y + 5 = 2y + 

3\\):\n\\[3y + 5 = 2y + 
3\\]\n... the value of y that 

makes the quadrilateral a 
parallelogram is \\(-2\\).

### Final Answer: 

The answer is: 

\\(\\boxed{-2}\\).

Iter + 1

### Step1: To find the value of y that 
makes the quadrilateral a parallelogram, 

I need to use the property that opposite 

sides of a parallelogram are equal.

### Step1: To find the value of 
\\( y \\) that  makes the quadrilateral  

a parallelogram, I need to use the 

property that in a parallelogram, 
opposite sides are equal.

### Step1: To find the value of \\( y \\) that  
makes the quadrilateral a parallelogram, we 

need to use the property that the diagonals  

of a parallelogram bisect each other. This 
means that the segments  created by the 

intersection of the diagonals are equal.
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the quadrilateral is a 

parallelogram.

Answer: 7
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### Step2: In the given figure, the sides are labeled 

with expressions involving y. For the quadrilateral to 

be a parallelogram, the opposite sides must be equal. 

Therefore, the expressions for the opposite sides must 

be equal.

### Step2: From the diagram, the 
opposite sides of the parallelogram are 

labeled as  \\( 3y + 5 \\) and \\( 4y - 11 \\) 

on one pair, and \\( 2y + 3 \\) and \\( 2x + 
4 \\) on the other pair. Since the oppos ite 

sides of a parallelogram are equal, we 
can set up the equation: \\( 3y + 5 = 4y - 

11 \\).

### Step2: The oppos ite 
sides of the quadrilateral are 

labeled as  2y + 3 and 3y + 5, 

and 2x + 4 and 4y - 11. 
Since the quadrilateral is a 

parallelogram, the opposite 
sides must  be equal. 

Therefore, I can set up the 

equations : 2y + 3 = 3y + 5 
and 2x + 4 = 4y - 11.

### Step3: The oppos ite 
sides of the parallelogram 

are 3y + 5 and 2y + 3 for 

one pair, and 4y - 11 and 
2x + 4 for the other 

pair. ...
### Step4: Solving the 

equation \\(3y + 5 = 2y + 

3\\):\n\\[3y + 5 = 2y + 
3\\]\n... the value of y that 

makes the quadrilateral a 
parallelogram is \\(-2\\).

### Final Answer: 

The answer is: 

\\(\\boxed{-2}\\).

Iter + 1

### Step1: To find the value of y that 
makes the quadrilateral a parallelogram, 

I need to use the property that opposite 

sides of a parallelogram are equal.

### Step1: To find the value of 
\\( y \\) that  makes the quadrilateral  

a parallelogram, I need to use the 

property that in a parallelogram, 
opposite sides are equal.

### Step1: To find the value of \\( y \\) that  
makes the quadrilateral a parallelogram, we 

need to use the property that the diagonals  

of a parallelogram bisect each other. This 
means that the segments  created by the 

intersection of the diagonals are equal.



Question: Find y so that 

the quadrilateral is a 

parallelogram.

Answer: 7
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### Step2: In the given figure, the sides are labeled 

with expressions involving y. For the quadrilateral to 

be a parallelogram, the opposite sides must be equal. 

Therefore, the expressions for the opposite sides must 

be equal.

### Step2: From the diagram, the 
opposite sides of the parallelogram are 

labeled as  \\( 3y + 5 \\) and \\( 4y - 11 \\) 

on one pair, and \\( 2y + 3 \\) and \\( 2x + 
4 \\) on the other pair. Since the oppos ite 

sides of a parallelogram are equal, we 
can set up the equation: \\( 3y + 5 = 4y - 

11 \\).

### Step2: The oppos ite 
sides of the quadrilateral are 

labeled as  2y + 3 and 3y + 5, 

and 2x + 4 and 4y - 11. 
Since the quadrilateral is a 

parallelogram, the opposite 
sides must  be equal. 

Therefore, I can set up the 

equations : 2y + 3 = 3y + 5 
and 2x + 4 = 4y - 11.

### Step3: Solving the first equation 2y + 3 = 3y + 5, I 

get: 2y - 3y = 5 - 3, which simplifies to -y = 2, so y = -2. 

<end>\n

### Step4: Solving the second equation 2x + 4 = 4y - 

11, I get: 2x + 4 = 4(-2) - 11, which simplifies to 2x + 4 

= -8 - 11, so 2x + 4 = -19, and 2x = -23, so x = -11.5. 

<end>\n

### Step5: The value of y that makes the quadrilateral 

a parallelogram is -2.

### Step1: To find the value of y that 
makes the quadrilateral a parallelogram, 

I need to use the property that opposite 

sides of a parallelogram are equal.

### Step1: To find the value of 
\\( y \\) that  makes the quadrilateral  

a parallelogram, I need to use the 

property that in a parallelogram, 
opposite sides are equal.

### Step1: To find the value of \\( y \\) that  
makes the quadrilateral a parallelogram, we 

need to use the property that the diagonals  

of a parallelogram bisect each other. This 
means that the segments  created by the 

intersection of the diagonals are equal.



Question: Find y so that 

the quadrilateral is a 

parallelogram.

Answer: 7
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### Step2: In the given figure, the sides are labeled 

with expressions involving y. For the quadrilateral to 

be a parallelogram, the opposite sides must be equal. 

Therefore, the expressions for the opposite sides must 

be equal.

### Step2: From the diagram, the 
opposite sides of the parallelogram are 

labeled as  \\( 3y + 5 \\) and \\( 4y - 11 \\) 

on one pair, and \\( 2y + 3 \\) and \\( 2x + 
4 \\) on the other pair. Since the oppos ite 

sides of a parallelogram are equal, we 
can set up the equation: \\( 3y + 5 = 4y - 

11 \\).

### Step2: The oppos ite 
sides of the quadrilateral are 

labeled as  2y + 3 and 3y + 5, 

and 2x + 4 and 4y - 11. 
Since the quadrilateral is a 

parallelogram, the opposite 
sides must  be equal. 

Therefore, I can set up the 

equations : 2y + 3 = 3y + 5 
and 2x + 4 = 4y - 11.

### Step3: Solving the first 
equation 2y + 3 = 3y + 5, I 

get: 2y - 3y = 5 - 3, which 

simplifies to -y = 2, so y = -2. 
<end>\n

### Step4: Solving the 
second equation 2x + 4 = 4y - 

11, I get:  2x + 4 = 4(-2) - 11, 

which simplifies to 2x + 4 = -
8 - 11, so 2x + 4 = -19, and 

2x = -23, so x = -11.5. 
<end>\n

### Step5: The value of y 

that makes the quadrilateral a 
parallelogram is -2.

### Step1: To find the value of y that 
makes the quadrilateral a parallelogram, 

I need to use the property that opposite 

sides of a parallelogram are equal.

### Step1: To find the value of 
\\( y \\) that  makes the quadrilateral  

a parallelogram, I need to use the 

property that in a parallelogram, 
opposite sides are equal.

### Step1: To find the value of \\( y \\) that  
makes the quadrilateral a parallelogram, we 

need to use the property that the diagonals  

of a parallelogram bisect each other. This 
means that the segments  created by the 

intersection of the diagonals are equal.



Question: Find y so that 

the quadrilateral is a 
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### Step2: In the given figure, the sides are labeled 

with expressions involving y. For the quadrilateral to 

be a parallelogram, the opposite sides must be equal. 

Therefore, the expressions for the opposite sides must 

be equal.

### Step2: From the diagram, the 
opposite sides of the parallelogram are 

labeled as  \\( 3y + 5 \\) and \\( 4y - 11 \\) 

on one pair, and \\( 2y + 3 \\) and \\( 2x + 
4 \\) on the other pair. Since the oppos ite 

sides of a parallelogram are equal, we 
can set up the equation: \\( 3y + 5 = 4y - 

11 \\).

### Step2: The oppos ite 
sides of the quadrilateral are 

labeled as  2y + 3 and 3y + 5, 

and 2x + 4 and 4y - 11. 
Since the quadrilateral is a 

parallelogram, the opposite 
sides must  be equal. 

Therefore, I can set up the 

equations : 2y + 3 = 3y + 5 
and 2x + 4 = 4y - 11.

### Step3: Solving the first 
equation 2y + 3 = 3y + 5, I 

get: 2y - 3y = 5 - 3, which 

simplifies to -y = 2, so y = -2. 
<end>\n

### Step4: Solving the 
second equation 2x + 4 = 4y - 

11, I get:  2x + 4 = 4(-2) - 11, 

which simplifies to 2x + 4 = -
8 - 11, so 2x + 4 = -19, and 

2x = -23, so x = -11.5. 
<end>\n

### Step5: The value of y 

that makes the quadrilateral a 
parallelogram is -2.

### Final Answer: 

The answer is: 

\\(\\boxed{-2}\\).

Iter + 1

### Step1: To find the value of y that 
makes the quadrilateral a parallelogram, 

I need to use the property that opposite 

sides of a parallelogram are equal.

### Step1: To find the value of 
\\( y \\) that  makes the quadrilateral  

a parallelogram, I need to use the 

property that in a parallelogram, 
opposite sides are equal.

### Step1: To find the value of \\( y \\) that  
makes the quadrilateral a parallelogram, we 

need to use the property that the diagonals  

of a parallelogram bisect each other. This 
means that the segments  created by the 

intersection of the diagonals are equal.
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the quadrilateral is a 
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Answer: 7
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### Step2: In the given figure, the sides are labeled 

with expressions involving y. For the quadrilateral to 

be a parallelogram, the opposite sides must be equal. 

Therefore, the expressions for the opposite sides must 

be equal.

### Step2: From the diagram, the 
opposite sides of the parallelogram are 

labeled as  \\( 3y + 5 \\) and \\( 4y - 11 \\) 

on one pair, and \\( 2y + 3 \\) and \\( 2x + 
4 \\) on the other pair. Since the oppos ite 

sides of a parallelogram are equal, we 
can set up the equation: \\( 3y + 5 = 4y - 

11 \\).

### Step2: The oppos ite 
sides of the quadrilateral are 

labeled as  2y + 3 and 3y + 5, 

and 2x + 4 and 4y - 11. 
Since the quadrilateral is a 

parallelogram, the opposite 
sides must  be equal. 

Therefore, I can set up the 

equations : 2y + 3 = 3y + 5 
and 2x + 4 = 4y - 11.

### Step3: Solving the first 
equation 2y + 3 = 3y + 5, I 

get: 2y - 3y = 5 - 3, which 

simplifies to -y = 2, so y = -2. 
<end>\n

### Step4: Solving the 
second equation 2x + 4 = 4y - 

11, I get:  2x + 4 = 4(-2) - 11, 

which simplifies to 2x + 4 = -
8 - 11, so 2x + 4 = -19, and 

2x = -23, so x = -11.5. 
<end>\n

### Step5: The value of y 

that makes the quadrilateral a 
parallelogram is -2.

### Final Answer: 

The answer is: 

\\(\\boxed{-2}\\).

Iter + 1

### Step1: To find the value of y that 
makes the quadrilateral a parallelogram, 

I need to use the property that opposite 

sides of a parallelogram are equal.

### Step1: To find the value of 
\\( y \\) that  makes the quadrilateral  

a parallelogram, I need to use the 

property that in a parallelogram, 
opposite sides are equal.

### Step1: To find the value of \\( y \\) that  
makes the quadrilateral a parallelogram, we 

need to use the property that the diagonals  

of a parallelogram bisect each other. This 
means that the segments  created by the 

intersection of the diagonals are equal.



Question: Find y so that 

the quadrilateral is a 

parallelogram.

Answer: 7

Qwen2.5-VL

Iteration # = 2

### Step2: In the given figure, the sides are labeled 

with expressions involving y. For the quadrilateral to 

be a parallelogram, the opposite sides must be equal. 

Therefore, the expressions for the opposite sides must 

be equal.

### Step2: From the diagram, the 
opposite sides of the parallelogram are 

labeled as  \\( 3y + 5 \\) and \\( 4y - 11 \\) 

on one pair, and \\( 2y + 3 \\) and \\( 2x + 
4 \\) on the other pair. Since the oppos ite 

sides of a parallelogram are equal, we 
can set up the equation: \\( 3y + 5 = 4y - 

11 \\).

### Step2: The oppos ite 
sides of the quadrilateral are 

labeled as  2y + 3 and 3y + 5, 

and 2x + 4 and 4y - 11. 
Since the quadrilateral is a 

parallelogram, the opposite 
sides must  be equal. 

Therefore, I can set up the 

equations : 2y + 3 = 3y + 5 
and 2x + 4 = 4y - 11.

### Step3: Solving the equation \\( 3y + 5 = 4y - 

11 \\) for \\( y \\):\n\\[\n3y + 5 = 4y - 11 \\\\\n5 + 

11 = 4y - 3y \\\\\n16 = y\n\\]\n

### Step4: The value of \\( y \\) that makes the 

quadrilateral a parallelogram is \\( y = 16 \\).

### Step1: To find the value of y that 
makes the quadrilateral a parallelogram, 

I need to use the property that opposite 

sides of a parallelogram are equal.

### Step1: To find the value of 
\\( y \\) that  makes the quadrilateral  

a parallelogram, I need to use the 

property that in a parallelogram, 
opposite sides are equal.

### Step1: To find the value of \\( y \\) that  
makes the quadrilateral a parallelogram, we 

need to use the property that the diagonals  

of a parallelogram bisect each other. This 
means that the segments  created by the 

intersection of the diagonals are equal.



Question: Find y so that 

the quadrilateral is a 

parallelogram.

Answer: 7
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### Step2: In the given figure, the sides are labeled 

with expressions involving y. For the quadrilateral to 

be a parallelogram, the opposite sides must be equal. 

Therefore, the expressions for the opposite sides must 

be equal.

### Step2: From the diagram, the 
opposite sides of the parallelogram are 

labeled as  \\( 3y + 5 \\) and \\( 4y - 11 \\) 

on one pair, and \\( 2y + 3 \\) and \\( 2x + 
4 \\) on the other pair. Since the oppos ite 

sides of a parallelogram are equal, we 
can set up the equation: \\( 3y + 5 = 4y - 

11 \\).

### Step2: The oppos ite 
sides of the quadrilateral are 

labeled as  2y + 3 and 3y + 5, 

and 2x + 4 and 4y - 11. 
Since the quadrilateral is a 

parallelogram, the opposite 
sides must  be equal. 

Therefore, I can set up the 

equations : 2y + 3 = 3y + 5 
and 2x + 4 = 4y - 11.

### Step3: Solving 
the equation \\( 3y 

+ 5 = 4y - 11 \\) for 

\\( y \\):\n\\[\n3y + 
5 = 4y - 11 \\\\\n5 + 

11 = 4y - 3y 
\\\\\n16 = y\n\\]\n

### Step4: The 

value of \\( y \\) 
that makes the 

quadrilateral a 
parallelogram is 

\\( y = 16 \\).

### Step1: To find the value of y that 
makes the quadrilateral a parallelogram, 

I need to use the property that opposite 

sides of a parallelogram are equal.

### Step1: To find the value of 
\\( y \\) that  makes the quadrilateral  

a parallelogram, I need to use the 

property that in a parallelogram, 
opposite sides are equal.

### Step1: To find the value of \\( y \\) that  
makes the quadrilateral a parallelogram, we 

need to use the property that the diagonals  

of a parallelogram bisect each other. This 
means that the segments  created by the 

intersection of the diagonals are equal.



Question: Find y so that 

the quadrilateral is a 
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Answer: 7
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### Step2: In the given figure, the sides are labeled 

with expressions involving y. For the quadrilateral to 

be a parallelogram, the opposite sides must be equal. 

Therefore, the expressions for the opposite sides must 

be equal.

### Step2: From the diagram, the 
opposite sides of the parallelogram are 

labeled as  \\( 3y + 5 \\) and \\( 4y - 11 \\) 

on one pair, and \\( 2y + 3 \\) and \\( 2x + 
4 \\) on the other pair. Since the oppos ite 

sides of a parallelogram are equal, we 
can set up the equation: \\( 3y + 5 = 4y - 

11 \\).

### Step2: The oppos ite 
sides of the quadrilateral are 

labeled as  2y + 3 and 3y + 5, 

and 2x + 4 and 4y - 11. 
Since the quadrilateral is a 

parallelogram, the opposite 
sides must  be equal. 

Therefore, I can set up the 

equations : 2y + 3 = 3y + 5 
and 2x + 4 = 4y - 11.

### Step3: Solving 
the equation \\( 3y 

+ 5 = 4y - 11 \\) for 

\\( y \\):\n\\[\n3y + 
5 = 4y - 11 \\\\\n5 + 

11 = 4y - 3y 
\\\\\n16 = y\n\\]\n

### Step4: The 

value of \\( y \\) 
that makes the 

quadrilateral a 
parallelogram is 

\\( y = 16 \\).
### Final Answer: 

The answer is: 

\\(\\boxed{16}\\).

Iter + 1

### Step1: To find the value of y that 
makes the quadrilateral a parallelogram, 

I need to use the property that opposite 

sides of a parallelogram are equal.

### Step1: To find the value of 
\\( y \\) that  makes the quadrilateral  

a parallelogram, I need to use the 

property that in a parallelogram, 
opposite sides are equal.

### Step1: To find the value of \\( y \\) that  
makes the quadrilateral a parallelogram, we 

need to use the property that the diagonals  

of a parallelogram bisect each other. This 
means that the segments  created by the 

intersection of the diagonals are equal.
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### Step2: In the given figure, the sides are labeled 

with expressions involving y. For the quadrilateral to 

be a parallelogram, the opposite sides must be equal. 

Therefore, the expressions for the opposite sides must 

be equal.

### Step2: From the diagram, the 
opposite sides of the parallelogram are 

labeled as  \\( 3y + 5 \\) and \\( 4y - 11 \\) 

on one pair, and \\( 2y + 3 \\) and \\( 2x + 
4 \\) on the other pair. Since the oppos ite 

sides of a parallelogram are equal, we 
can set up the equation: \\( 3y + 5 = 4y - 

11 \\).

### Step2: The oppos ite 
sides of the quadrilateral are 

labeled as  2y + 3 and 3y + 5, 

and 2x + 4 and 4y - 11. 
Since the quadrilateral is a 

parallelogram, the opposite 
sides must  be equal. 

Therefore, I can set up the 

equations : 2y + 3 = 3y + 5 
and 2x + 4 = 4y - 11.

### Step3: Solving 
the equation \\( 3y 

+ 5 = 4y - 11 \\) for 

\\( y \\):\n\\[\n3y + 
5 = 4y - 11 \\\\\n5 + 

11 = 4y - 3y 
\\\\\n16 = y\n\\]\n

### Step4: The 

value of \\( y \\) 
that makes the 

quadrilateral a 
parallelogram is 

\\( y = 16 \\).
### Final Answer: 

The answer is: 

\\(\\boxed{16}\\).
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### Step1: To find the value of y that 
makes the quadrilateral a parallelogram, 

I need to use the property that opposite 

sides of a parallelogram are equal.

### Step1: To find the value of 
\\( y \\) that  makes the quadrilateral  

a parallelogram, I need to use the 

property that in a parallelogram, 
opposite sides are equal.

### Step1: To find the value of \\( y \\) that  
makes the quadrilateral a parallelogram, we 

need to use the property that the diagonals  

of a parallelogram bisect each other. This 
means that the segments  created by the 

intersection of the diagonals are equal.
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### Step2: The diagonals of the parallelogram are given by the expressions \\( 3y + 5 \\) and 

\\( 2y + 3 \\) for one diagonal and \\( 4y - 11 \\) and \\( 2x + 4 \\) for the other diagonal. Since 

the diagonals bisect each other, the expressions for the halves of the diagonals should be equal. 

Therefore, we can set up the equation \\( 3y + 5 = 4y - 11 \\).
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\\( y \\) that  makes the quadrilateral  

a parallelogram, I need to use the 

property that in a parallelogram, 
opposite sides are equal.

### Step1: To find the value of \\( y \\) that  
makes the quadrilateral a parallelogram, we 

need to use the property that the diagonals  

of a parallelogram bisect each other. This 
means that the segments  created by the 

intersection of the diagonals are equal.
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### Step2: The diagonals of the 
parallelogram are given by the 

expressions \\( 3y + 5 \\) and \\( 2y 

+ 3 \\) for one diagonal and \\( 4y - 
11 \\) and \\( 2x + 4 \\) for the other 

diagonal. Since the diagonals bisect 
each other, the express ions for the 

halves of the diagonals should be 

equal. Therefore, we can set up the 
equation \\( 3y + 5 = 4y - 11 \\).

### Step1: To find the value of y that 
makes the quadrilateral a parallelogram, 

I need to use the property that opposite 

sides of a parallelogram are equal.

### Step1: To find the value of 
\\( y \\) that  makes the quadrilateral  

a parallelogram, I need to use the 

property that in a parallelogram, 
opposite sides are equal.

### Step1: To find the value of \\( y \\) that  
makes the quadrilateral a parallelogram, we 

need to use the property that the diagonals  

of a parallelogram bisect each other. This 
means that the segments  created by the 

intersection of the diagonals are equal.



Question: Find y so that 

the quadrilateral is a 

parallelogram.

Answer: 7

Qwen2.5-VL

Iteration # = 3

### Step2: The diagonals of the 
parallelogram are given by the 

expressions \\( 3y + 5 \\) and \\( 2y 

+ 3 \\) for one diagonal and \\( 4y - 
11 \\) and \\( 2x + 4 \\) for the other 

diagonal. Since the diagonals bisect 
each other, the express ions for the 

halves of the diagonals should be 
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equation \\( 3y + 5 = 4y - 11 \\).
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\\). The segments of the diagonals are labeled as follows:\n- The segment from the top left 

vertex to \\( P \\) is labeled as \\( 3y + 5 \\).\n- The segment from the bottom right vertex to \\( P 

\\) is labeled as \\( 4y - 11 \\).\n- The segment from the top right vertex to \\( P \\) is labeled as ...

### Step1: To find the value of y that 
makes the quadrilateral a parallelogram, 

I need to use the property that opposite 

sides of a parallelogram are equal.

### Step1: To find the value of 
\\( y \\) that  makes the quadrilateral  

a parallelogram, I need to use the 

property that in a parallelogram, 
opposite sides are equal.

### Step1: To find the value of \\( y \\) that  
makes the quadrilateral a parallelogram, we 

need to use the property that the diagonals  

of a parallelogram bisect each other. This 
means that the segments  created by the 

intersection of the diagonals are equal.



Question: Find y so that 

the quadrilateral is a 

parallelogram.

Answer: 7

Qwen2.5-VL

Iteration # = 3

### Step2: The diagonals of the 
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+ 3 \\) for one diagonal and \\( 4y - 
11 \\) and \\( 2x + 4 \\) for the other 

diagonal. Since the diagonals bisect 
each other, the express ions for the 

halves of the diagonals should be 

equal. Therefore, we can set up the 
equation \\( 3y + 5 = 4y - 11 \\).

### Step2: From the given 
diagram, the diagonals of the 

parallelogram intersect at  

point \\( P \\). The segments 
of the diagonals are labeled 

as fol lows:\n- The segment 
from the top left vertex to 

\\( P \\) is labeled as  \\( 3y + 5 

\\).\n- The segment from the 
bottom right  vertex to \\( P \\) 

is labeled as \\( 4y - 11 \\).\n- 
The segment from the top 

right vertex to \\( P \\) is 

labeled as  ...

### Step1: To find the value of y that 
makes the quadrilateral a parallelogram, 

I need to use the property that opposite 

sides of a parallelogram are equal.

### Step1: To find the value of 
\\( y \\) that  makes the quadrilateral  

a parallelogram, I need to use the 

property that in a parallelogram, 
opposite sides are equal.

### Step1: To find the value of \\( y \\) that  
makes the quadrilateral a parallelogram, we 

need to use the property that the diagonals  

of a parallelogram bisect each other. This 
means that the segments  created by the 

intersection of the diagonals are equal.
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### Step2: The diagonals of the 
parallelogram are given by the 

expressions \\( 3y + 5 \\) and \\( 2y 

+ 3 \\) for one diagonal and \\( 4y - 
11 \\) and \\( 2x + 4 \\) for the other 

diagonal. Since the diagonals bisect 
each other, the express ions for the 

halves of the diagonals should be 

equal. Therefore, we can set up the 
equation \\( 3y + 5 = 4y - 11 \\).

### Step2: From the given 
diagram, the diagonals of the 

parallelogram intersect at  

point \\( P \\). The segments 
of the diagonals are labeled 

as fol lows:\n- The segment 
from the top left vertex to 

\\( P \\) is labeled as  \\( 3y + 5 

\\).\n- The segment from the 
bottom right  vertex to \\( P \\) 

is labeled as \\( 4y - 11 \\).\n- 
The segment from the top 

right vertex to \\( P \\) is 

labeled as  ...
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equal. Therefore, we set up the equation \\( 2y + 3 = 4y - 11 \\).
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### Step1: To find the value of 
\\( y \\) that  makes the quadrilateral  

a parallelogram, I need to use the 

property that in a parallelogram, 
opposite sides are equal.

### Step1: To find the value of \\( y \\) that  
makes the quadrilateral a parallelogram, we 

need to use the property that the diagonals  

of a parallelogram bisect each other. This 
means that the segments  created by the 

intersection of the diagonals are equal.
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diagonal. Since the diagonals bisect 
each other, the express ions for the 

halves of the diagonals should be 

equal. Therefore, we can set up the 
equation \\( 3y + 5 = 4y - 11 \\).

### Step2: From the given 
diagram, the diagonals of the 

parallelogram intersect at  

point \\( P \\). The segments 
of the diagonals are labeled 

as fol lows:\n- The segment 
from the top left vertex to 

\\( P \\) is labeled as  \\( 3y + 5 

\\).\n- The segment from the 
bottom right  vertex to \\( P \\) 

is labeled as \\( 4y - 11 \\).\n- 
The segment from the top 

right vertex to \\( P \\) is 

labeled as  ...

### Step2: The diagonals of 
the quadrilateral are labeled as 

\\( 2y + 3 \\) and \\( 4y - 11 \\). 

For the quadrilateral to be a 
parallelogram, the segments 

created by the intersection of 
the diagonals must be equal. 

Therefore, we set  up the 

equation \\( 2y + 3 = 4y - 11 \\).

### Step1: To find the value of y that 
makes the quadrilateral a parallelogram, 

I need to use the property that opposite 

sides of a parallelogram are equal.

### Step1: To find the value of 
\\( y \\) that  makes the quadrilateral  

a parallelogram, I need to use the 

property that in a parallelogram, 
opposite sides are equal.

### Step1: To find the value of \\( y \\) that  
makes the quadrilateral a parallelogram, we 

need to use the property that the diagonals  

of a parallelogram bisect each other. This 
means that the segments  created by the 

intersection of the diagonals are equal.
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### Step2: The diagonals of the 
parallelogram are given by the 

expressions \\( 3y + 5 \\) and \\( 2y 

+ 3 \\) for one diagonal and \\( 4y - 
11 \\) and \\( 2x + 4 \\) for the other 

diagonal. Since the diagonals bisect 
each other, the express ions for the 

halves of the diagonals should be 

equal. Therefore, we can set up the 
equation \\( 3y + 5 = 4y - 11 \\).

### Step2: From the given 
diagram, the diagonals of the 

parallelogram intersect at  

point \\( P \\). The segments 
of the diagonals are labeled 

as fol lows:\n- The segment 
from the top left vertex to 

\\( P \\) is labeled as  \\( 3y + 5 

\\).\n- The segment from the 
bottom right  vertex to \\( P \\) 

is labeled as \\( 4y - 11 \\).\n- 
The segment from the top 

right vertex to \\( P \\) is 

labeled as  ...

### Step2: The diagonals of 
the quadrilateral are labeled as 

\\( 2y + 3 \\) and \\( 4y - 11 \\). 

For the quadrilateral to be a 
parallelogram, the segments 

created by the intersection of 
the diagonals must be equal. 

Therefore, we set  up the 

equation \\( 2y + 3 = 4y - 11 \\).

### Step3: Solving the equation \\( 3y + 5 = 4y - 

11 \\) for \\( y \\):\n\\[\n3y + 5 = 4y - 11 \\\\\n5 + 

11 = 4y - 3y \\\\\n16 = y\n\\]\n

### Step4: The value of \\( y \\) that makes the 

quadrilateral a parallelogram is \\( y = 16 \\).

### Step1: To find the value of y that 
makes the quadrilateral a parallelogram, 

I need to use the property that opposite 

sides of a parallelogram are equal.

### Step1: To find the value of 
\\( y \\) that  makes the quadrilateral  

a parallelogram, I need to use the 

property that in a parallelogram, 
opposite sides are equal.

### Step1: To find the value of \\( y \\) that  
makes the quadrilateral a parallelogram, we 

need to use the property that the diagonals  

of a parallelogram bisect each other. This 
means that the segments  created by the 

intersection of the diagonals are equal.
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+ 3 \\) for one diagonal and \\( 4y - 
11 \\) and \\( 2x + 4 \\) for the other 

diagonal. Since the diagonals bisect 
each other, the express ions for the 

halves of the diagonals should be 

equal. Therefore, we can set up the 
equation \\( 3y + 5 = 4y - 11 \\).

### Step2: From the given 
diagram, the diagonals of the 

parallelogram intersect at  

point \\( P \\). The segments 
of the diagonals are labeled 

as fol lows:\n- The segment 
from the top left vertex to 

\\( P \\) is labeled as  \\( 3y + 5 

\\).\n- The segment from the 
bottom right  vertex to \\( P \\) 

is labeled as \\( 4y - 11 \\).\n- 
The segment from the top 

right vertex to \\( P \\) is 

labeled as  ...

### Step2: The diagonals of 
the quadrilateral are labeled as 

\\( 2y + 3 \\) and \\( 4y - 11 \\). 

For the quadrilateral to be a 
parallelogram, the segments 

created by the intersection of 
the diagonals must be equal. 

Therefore, we set  up the 

equation \\( 2y + 3 = 4y - 11 \\).

### Step3: Solving 
the equation \\( 3y 

+ 5 = 4y - 11 \\) for 

\\( y \\):\n\\[\n3y + 
5 = 4y - 11 \\\\\n5 + 

11 = 4y - 3y 
\\\\\n16 = y\n\\]\n

### Step4: The 

value of \\( y \\) 
that makes the 

quadrilateral a 
parallelogram is 

\\( y = 16 \\).

### Step1: To find the value of y that 
makes the quadrilateral a parallelogram, 

I need to use the property that opposite 

sides of a parallelogram are equal.

### Step1: To find the value of 
\\( y \\) that  makes the quadrilateral  

a parallelogram, I need to use the 

property that in a parallelogram, 
opposite sides are equal.

### Step1: To find the value of \\( y \\) that  
makes the quadrilateral a parallelogram, we 

need to use the property that the diagonals  

of a parallelogram bisect each other. This 
means that the segments  created by the 

intersection of the diagonals are equal.
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### Step2: The diagonals of the 
parallelogram are given by the 

expressions \\( 3y + 5 \\) and \\( 2y 

+ 3 \\) for one diagonal and \\( 4y - 
11 \\) and \\( 2x + 4 \\) for the other 

diagonal. Since the diagonals bisect 
each other, the express ions for the 

halves of the diagonals should be 

equal. Therefore, we can set up the 
equation \\( 3y + 5 = 4y - 11 \\).

### Step2: From the given 
diagram, the diagonals of the 

parallelogram intersect at  

point \\( P \\). The segments 
of the diagonals are labeled 

as fol lows:\n- The segment 
from the top left vertex to 

\\( P \\) is labeled as  \\( 3y + 5 

\\).\n- The segment from the 
bottom right  vertex to \\( P \\) 

is labeled as \\( 4y - 11 \\).\n- 
The segment from the top 

right vertex to \\( P \\) is 

labeled as  ...

### Step2: The diagonals of 
the quadrilateral are labeled as 

\\( 2y + 3 \\) and \\( 4y - 11 \\). 

For the quadrilateral to be a 
parallelogram, the segments 

created by the intersection of 
the diagonals must be equal. 

Therefore, we set  up the 

equation \\( 2y + 3 = 4y - 11 \\).

### Final Answer: 

The answer is: 

\\(\\boxed{16}\\).
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### Step3: Solving 
the equation \\( 3y 

+ 5 = 4y - 11 \\) for 

\\( y \\):\n\\[\n3y + 
5 = 4y - 11 \\\\\n5 + 

11 = 4y - 3y 
\\\\\n16 = y\n\\]\n

### Step4: The 

value of \\( y \\) 
that makes the 

quadrilateral a 
parallelogram is 

\\( y = 16 \\).

### Step1: To find the value of y that 
makes the quadrilateral a parallelogram, 

I need to use the property that opposite 

sides of a parallelogram are equal.

### Step1: To find the value of 
\\( y \\) that  makes the quadrilateral  

a parallelogram, I need to use the 

property that in a parallelogram, 
opposite sides are equal.

### Step1: To find the value of \\( y \\) that  
makes the quadrilateral a parallelogram, we 

need to use the property that the diagonals  

of a parallelogram bisect each other. This 
means that the segments  created by the 

intersection of the diagonals are equal.
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### Step2: The diagonals of the 
parallelogram are given by the 

expressions \\( 3y + 5 \\) and \\( 2y 

+ 3 \\) for one diagonal and \\( 4y - 
11 \\) and \\( 2x + 4 \\) for the other 

diagonal. Since the diagonals bisect 
each other, the express ions for the 

halves of the diagonals should be 

equal. Therefore, we can set up the 
equation \\( 3y + 5 = 4y - 11 \\).

### Step2: From the given 
diagram, the diagonals of the 

parallelogram intersect at  

point \\( P \\). The segments 
of the diagonals are labeled 

as fol lows:\n- The segment 
from the top left vertex to 

\\( P \\) is labeled as  \\( 3y + 5 

\\).\n- The segment from the 
bottom right  vertex to \\( P \\) 

is labeled as \\( 4y - 11 \\).\n- 
The segment from the top 

right vertex to \\( P \\) is 

labeled as  ...

### Step2: The diagonals of 
the quadrilateral are labeled as 

\\( 2y + 3 \\) and \\( 4y - 11 \\). 

For the quadrilateral to be a 
parallelogram, the segments 

created by the intersection of 
the diagonals must be equal. 

Therefore, we set  up the 

equation \\( 2y + 3 = 4y - 11 \\).

### Final Answer: 

The answer is: 

\\(\\boxed{16}\\).

Iter + 1
### Step3: Solving 
the equation \\( 3y 

+ 5 = 4y - 11 \\) for 

\\( y \\):\n\\[\n3y + 
5 = 4y - 11 \\\\\n5 + 

11 = 4y - 3y 
\\\\\n16 = y\n\\]\n

### Step4: The 

value of \\( y \\) 
that makes the 

quadrilateral a 
parallelogram is 

\\( y = 16 \\).

### Step1: To find the value of y that 
makes the quadrilateral a parallelogram, 

I need to use the property that opposite 

sides of a parallelogram are equal.

### Step1: To find the value of 
\\( y \\) that  makes the quadrilateral  

a parallelogram, I need to use the 

property that in a parallelogram, 
opposite sides are equal.

### Step1: To find the value of \\( y \\) that  
makes the quadrilateral a parallelogram, we 

need to use the property that the diagonals  

of a parallelogram bisect each other. This 
means that the segments  created by the 

intersection of the diagonals are equal.
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### Step2: The diagonals of the 
parallelogram are given by the 

expressions \\( 3y + 5 \\) and \\( 2y 

+ 3 \\) for one diagonal and \\( 4y - 
11 \\) and \\( 2x + 4 \\) for the other 

diagonal. Since the diagonals bisect 
each other, the express ions for the 

halves of the diagonals should be 

equal. Therefore, we can set up the 
equation \\( 3y + 5 = 4y - 11 \\).

### Step2: From the given 
diagram, the diagonals of the 

parallelogram intersect at  

point \\( P \\). The segments 
of the diagonals are labeled 

as fol lows:\n- The segment 
from the top left vertex to 

\\( P \\) is labeled as  \\( 3y + 5 

\\).\n- The segment from the 
bottom right  vertex to \\( P \\) 

is labeled as \\( 4y - 11 \\).\n- 
The segment from the top 

right vertex to \\( P \\) is 

labeled as  ...

### Step2: The diagonals of 
the quadrilateral are labeled as 

\\( 2y + 3 \\) and \\( 4y - 11 \\). 

For the quadrilateral to be a 
parallelogram, the segments 

created by the intersection of 
the diagonals must be equal. 

Therefore, we set  up the 

equation \\( 2y + 3 = 4y - 11 \\).

### Step 3: Solve the first equation for \\( y \\):\n\\[ 3y + 5 = 

4y - 11 \\]\n\\[ 5 + 11 = 4y - 3y \\]\n\\[ 16 = y \\]\n\n

### Step 4: The second equation \\( 2y + 3 = 2x + 4 \\) is not 

necessary to solve for \\( y \\), but it confirms the consistency 

of the setup. If we solve it for \\( x \\):\n\\[ 2y + 3 = 2x + 4 

\\]\n\\[ 2y - 2x = 1 \\]\n\\[ y - x = \\frac{1}{2} \\]\n\nSince we 

only need \\( y \\), the solution is:\n\\[ y = 16 \\]\n\n

### Step1: To find the value of y that 
makes the quadrilateral a parallelogram, 

I need to use the property that opposite 

sides of a parallelogram are equal.

### Step1: To find the value of 
\\( y \\) that  makes the quadrilateral  

a parallelogram, I need to use the 

property that in a parallelogram, 
opposite sides are equal.

### Step1: To find the value of \\( y \\) that  
makes the quadrilateral a parallelogram, we 

need to use the property that the diagonals  

of a parallelogram bisect each other. This 
means that the segments  created by the 

intersection of the diagonals are equal.
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each other, the express ions for the 

halves of the diagonals should be 

equal. Therefore, we can set up the 
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### Step2: From the given 
diagram, the diagonals of the 

parallelogram intersect at  

point \\( P \\). The segments 
of the diagonals are labeled 
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\\( P \\) is labeled as  \\( 3y + 5 

\\).\n- The segment from the 
bottom right  vertex to \\( P \\) 

is labeled as \\( 4y - 11 \\).\n- 
The segment from the top 

right vertex to \\( P \\) is 

labeled as  ...

### Step2: The diagonals of 
the quadrilateral are labeled as 

\\( 2y + 3 \\) and \\( 4y - 11 \\). 
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created by the intersection of 
the diagonals must be equal. 

Therefore, we set  up the 

equation \\( 2y + 3 = 4y - 11 \\).

### Step 3: Solve the first equation 
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necessary to solve for \\( y \\), but it 

confirms the consistency of the 

setup. If we solve i t for \\( x 
\\):\n\\[ 2y + 3 = 2x + 4 \\]\n\\[ 2y - 

2x = 1 \\]\n\\[ y - x = \\frac{1}{2} 
\\]\n\nSince we only need \\( y \\), 

the solution is:\n\\[ y = 16 \\]\n\n

### Step1: To find the value of y that 
makes the quadrilateral a parallelogram, 

I need to use the property that opposite 

sides of a parallelogram are equal.

### Step1: To find the value of 
\\( y \\) that  makes the quadrilateral  

a parallelogram, I need to use the 

property that in a parallelogram, 
opposite sides are equal.

### Step1: To find the value of \\( y \\) that  
makes the quadrilateral a parallelogram, we 

need to use the property that the diagonals  

of a parallelogram bisect each other. This 
means that the segments  created by the 

intersection of the diagonals are equal.
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### Step2: The diagonals of the 
parallelogram are given by the 

expressions \\( 3y + 5 \\) and \\( 2y 

+ 3 \\) for one diagonal and \\( 4y - 
11 \\) and \\( 2x + 4 \\) for the other 

diagonal. Since the diagonals bisect 
each other, the express ions for the 

halves of the diagonals should be 

equal. Therefore, we can set up the 
equation \\( 3y + 5 = 4y - 11 \\).

### Step2: From the given 
diagram, the diagonals of the 

parallelogram intersect at  

point \\( P \\). The segments 
of the diagonals are labeled 

as fol lows:\n- The segment 
from the top left vertex to 

\\( P \\) is labeled as  \\( 3y + 5 

\\).\n- The segment from the 
bottom right  vertex to \\( P \\) 

is labeled as \\( 4y - 11 \\).\n- 
The segment from the top 

right vertex to \\( P \\) is 

labeled as  ...

### Step2: The diagonals of 
the quadrilateral are labeled as 

\\( 2y + 3 \\) and \\( 4y - 11 \\). 

For the quadrilateral to be a 
parallelogram, the segments 

created by the intersection of 
the diagonals must be equal. 

Therefore, we set  up the 

equation \\( 2y + 3 = 4y - 11 \\).

### Step 3: Solve the first equation 
for \\( y \\):\n\\[ 3y + 5 = 4y - 11 

\\]\n\\[ 5 + 11 = 4y - 3y \\]\n\\[ 16 = 

y \\]\n\n
### Step 4: The second equation 

\\( 2y + 3 = 2x + 4 \\) is not 
necessary to solve for \\( y \\), but it 

confirms the consistency of the 

setup. If we solve i t for \\( x 
\\):\n\\[ 2y + 3 = 2x + 4 \\]\n\\[ 2y - 

2x = 1 \\]\n\\[ y - x = \\frac{1}{2} 
\\]\n\nSince we only need \\( y \\), 

the solution is:\n\\[ y = 16 \\]\n\n ### Final Answer: 

The answer is: 

\\(\\boxed{16}\\).

Iter + 1

### Step1: To find the value of y that 
makes the quadrilateral a parallelogram, 

I need to use the property that opposite 

sides of a parallelogram are equal.

### Step1: To find the value of 
\\( y \\) that  makes the quadrilateral  

a parallelogram, I need to use the 

property that in a parallelogram, 
opposite sides are equal.

### Step1: To find the value of \\( y \\) that  
makes the quadrilateral a parallelogram, we 

need to use the property that the diagonals  

of a parallelogram bisect each other. This 
means that the segments  created by the 

intersection of the diagonals are equal.
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parallelogram.
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### Step2: The diagonals of the 
parallelogram are given by the 

expressions \\( 3y + 5 \\) and \\( 2y 

+ 3 \\) for one diagonal and \\( 4y - 
11 \\) and \\( 2x + 4 \\) for the other 

diagonal. Since the diagonals bisect 
each other, the express ions for the 

halves of the diagonals should be 

equal. Therefore, we can set up the 
equation \\( 3y + 5 = 4y - 11 \\).

### Step2: From the given 
diagram, the diagonals of the 

parallelogram intersect at  

point \\( P \\). The segments 
of the diagonals are labeled 

as fol lows:\n- The segment 
from the top left vertex to 

\\( P \\) is labeled as  \\( 3y + 5 

\\).\n- The segment from the 
bottom right  vertex to \\( P \\) 

is labeled as \\( 4y - 11 \\).\n- 
The segment from the top 

right vertex to \\( P \\) is 

labeled as  ...

### Step2: The diagonals of 
the quadrilateral are labeled as 

\\( 2y + 3 \\) and \\( 4y - 11 \\). 

For the quadrilateral to be a 
parallelogram, the segments 

created by the intersection of 
the diagonals must be equal. 

Therefore, we set  up the 

equation \\( 2y + 3 = 4y - 11 \\).

### Step 3: Solve the first equation 
for \\( y \\):\n\\[ 3y + 5 = 4y - 11 

\\]\n\\[ 5 + 11 = 4y - 3y \\]\n\\[ 16 = 

y \\]\n\n
### Step 4: The second equation 

\\( 2y + 3 = 2x + 4 \\) is not 
necessary to solve for \\( y \\), but it 

confirms the consistency of the 

setup. If we solve i t for \\( x 
\\):\n\\[ 2y + 3 = 2x + 4 \\]\n\\[ 2y - 

2x = 1 \\]\n\\[ y - x = \\frac{1}{2} 
\\]\n\nSince we only need \\( y \\), 

the solution is:\n\\[ y = 16 \\]\n\n ### Final Answer: 

The answer is: 

\\(\\boxed{16}\\).

Iter + 1

### Step1: To find the value of y that 
makes the quadrilateral a parallelogram, 

I need to use the property that opposite 

sides of a parallelogram are equal.

### Step1: To find the value of 
\\( y \\) that  makes the quadrilateral  

a parallelogram, I need to use the 

property that in a parallelogram, 
opposite sides are equal.

### Step1: To find the value of \\( y \\) that  
makes the quadrilateral a parallelogram, we 

need to use the property that the diagonals  

of a parallelogram bisect each other. This 
means that the segments  created by the 

intersection of the diagonals are equal.
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Question: Find y so that 

the quadrilateral is a 

parallelogram.

Answer: 7
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### Step2: The diagonals of the 
parallelogram are given by the 

expressions \\( 3y + 5 \\) and \\( 2y 

+ 3 \\) for one diagonal and \\( 4y - 
11 \\) and \\( 2x + 4 \\) for the other 

diagonal. Since the diagonals bisect 
each other, the express ions for the 

halves of the diagonals should be 

equal. Therefore, we can set up the 
equation \\( 3y + 5 = 4y - 11 \\).

### Step2: From the given 
diagram, the diagonals of the 

parallelogram intersect at  

point \\( P \\). The segments 
of the diagonals are labeled 

as fol lows:\n- The segment 
from the top left vertex to 

\\( P \\) is labeled as  \\( 3y + 5 

\\).\n- The segment from the 
bottom right  vertex to \\( P \\) 

is labeled as \\( 4y - 11 \\).\n- 
The segment from the top 

right vertex to \\( P \\) is 

labeled as  ...

### Step2: The diagonals of 
the quadrilateral are labeled as 

\\( 2y + 3 \\) and \\( 4y - 11 \\). 

For the quadrilateral to be a 
parallelogram, the segments 

created by the intersection of 
the diagonals must be equal. 

Therefore, we set  up the 

equation \\( 2y + 3 = 4y - 11 \\).

### Step3: Solving the equation \\( 2y + 3 = 4y - 11 

\\):\n\\[\n2y + 3 = 4y - 11\n\\]\nSubtract \\( 2y \\) from 

both sides:\n\\[\n3 = 2y - 11\n\\]\nAdd 11 to both 

sides:\n\\[\n14 = 2y\n\\]\nDivide by 2:\n\\[\ny = 7\n\\]

### Step1: To find the value of y that 
makes the quadrilateral a parallelogram, 

I need to use the property that opposite 

sides of a parallelogram are equal.

### Step1: To find the value of 
\\( y \\) that  makes the quadrilateral  

a parallelogram, I need to use the 

property that in a parallelogram, 
opposite sides are equal.

### Step1: To find the value of \\( y \\) that  
makes the quadrilateral a parallelogram, we 

need to use the property that the diagonals  

of a parallelogram bisect each other. This 
means that the segments  created by the 

intersection of the diagonals are equal.



Question: Find y so that 

the quadrilateral is a 

parallelogram.

Answer: 7
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### Step2: The diagonals of the 
parallelogram are given by the 

expressions \\( 3y + 5 \\) and \\( 2y 

+ 3 \\) for one diagonal and \\( 4y - 
11 \\) and \\( 2x + 4 \\) for the other 

diagonal. Since the diagonals bisect 
each other, the express ions for the 

halves of the diagonals should be 

equal. Therefore, we can set up the 
equation \\( 3y + 5 = 4y - 11 \\).

### Step2: From the given 
diagram, the diagonals of the 

parallelogram intersect at  

point \\( P \\). The segments 
of the diagonals are labeled 

as fol lows:\n- The segment 
from the top left vertex to 

\\( P \\) is labeled as  \\( 3y + 5 

\\).\n- The segment from the 
bottom right  vertex to \\( P \\) 

is labeled as \\( 4y - 11 \\).\n- 
The segment from the top 

right vertex to \\( P \\) is 

labeled as  ...

### Step2: The diagonals of 
the quadrilateral are labeled as 

\\( 2y + 3 \\) and \\( 4y - 11 \\). 

For the quadrilateral to be a 
parallelogram, the segments 

created by the intersection of 
the diagonals must be equal. 

Therefore, we set  up the 

equation \\( 2y + 3 = 4y - 11 \\).

### Step3: Solving the 
equation \\( 2y + 3 = 

4y - 11 \\):\n\\[\n2y + 3 

= 4y - 11\n\\]\nSubtract 
\\( 2y \\) from both 

sides:\n\\[\n3 = 2y - 
11\n\\]\nAdd 11 to 

both sides:\n\\[\n14 = 

2y\n\\]\nDivide by 
2:\n\\[\ny = 7\n\\]

### Step1: To find the value of y that 
makes the quadrilateral a parallelogram, 

I need to use the property that opposite 

sides of a parallelogram are equal.

### Step1: To find the value of 
\\( y \\) that  makes the quadrilateral  

a parallelogram, I need to use the 

property that in a parallelogram, 
opposite sides are equal.

### Step1: To find the value of \\( y \\) that  
makes the quadrilateral a parallelogram, we 

need to use the property that the diagonals  

of a parallelogram bisect each other. This 
means that the segments  created by the 

intersection of the diagonals are equal.



Question: Find y so that 

the quadrilateral is a 

parallelogram.

Answer: 7
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Iteration # = 5

### Step2: The diagonals of the 
parallelogram are given by the 

expressions \\( 3y + 5 \\) and \\( 2y 

+ 3 \\) for one diagonal and \\( 4y - 
11 \\) and \\( 2x + 4 \\) for the other 

diagonal. Since the diagonals bisect 
each other, the express ions for the 

halves of the diagonals should be 

equal. Therefore, we can set up the 
equation \\( 3y + 5 = 4y - 11 \\).

### Step2: From the given 
diagram, the diagonals of the 

parallelogram intersect at  

point \\( P \\). The segments 
of the diagonals are labeled 

as fol lows:\n- The segment 
from the top left vertex to 

\\( P \\) is labeled as  \\( 3y + 5 

\\).\n- The segment from the 
bottom right  vertex to \\( P \\) 

is labeled as \\( 4y - 11 \\).\n- 
The segment from the top 

right vertex to \\( P \\) is 

labeled as  ...

### Step2: The diagonals of 
the quadrilateral are labeled as 

\\( 2y + 3 \\) and \\( 4y - 11 \\). 

For the quadrilateral to be a 
parallelogram, the segments 

created by the intersection of 
the diagonals must be equal. 

Therefore, we set  up the 

equation \\( 2y + 3 = 4y - 11 \\).

### Step3: Solving the 
equation \\( 2y + 3 = 

4y - 11 \\):\n\\[\n2y + 3 

= 4y - 11\n\\]\nSubtract 
\\( 2y \\) from both 

sides:\n\\[\n3 = 2y - 
11\n\\]\nAdd 11 to 

both sides:\n\\[\n14 = 

2y\n\\]\nDivide by 
2:\n\\[\ny = 7\n\\] ### Final Answer: 

The answer is: 

\\(\\boxed{7}\\).

Iter + 1

### Step1: To find the value of y that 
makes the quadrilateral a parallelogram, 

I need to use the property that opposite 

sides of a parallelogram are equal.

### Step1: To find the value of 
\\( y \\) that  makes the quadrilateral  

a parallelogram, I need to use the 

property that in a parallelogram, 
opposite sides are equal.

### Step1: To find the value of \\( y \\) that  
makes the quadrilateral a parallelogram, we 

need to use the property that the diagonals  

of a parallelogram bisect each other. This 
means that the segments  created by the 

intersection of the diagonals are equal.
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parallelogram.
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### Step2: The diagonals of the 
parallelogram are given by the 

expressions \\( 3y + 5 \\) and \\( 2y 

+ 3 \\) for one diagonal and \\( 4y - 
11 \\) and \\( 2x + 4 \\) for the other 

diagonal. Since the diagonals bisect 
each other, the express ions for the 

halves of the diagonals should be 

equal. Therefore, we can set up the 
equation \\( 3y + 5 = 4y - 11 \\).

### Step2: From the given 
diagram, the diagonals of the 

parallelogram intersect at  

point \\( P \\). The segments 
of the diagonals are labeled 

as fol lows:\n- The segment 
from the top left vertex to 

\\( P \\) is labeled as  \\( 3y + 5 

\\).\n- The segment from the 
bottom right  vertex to \\( P \\) 

is labeled as \\( 4y - 11 \\).\n- 
The segment from the top 

right vertex to \\( P \\) is 

labeled as  ...

### Step2: The diagonals of 
the quadrilateral are labeled as 

\\( 2y + 3 \\) and \\( 4y - 11 \\). 

For the quadrilateral to be a 
parallelogram, the segments 

created by the intersection of 
the diagonals must be equal. 

Therefore, we set  up the 

equation \\( 2y + 3 = 4y - 11 \\).

### Step3: Solving the 
equation \\( 2y + 3 = 

4y - 11 \\):\n\\[\n2y + 3 

= 4y - 11\n\\]\nSubtract 
\\( 2y \\) from both 

sides:\n\\[\n3 = 2y - 
11\n\\]\nAdd 11 to 

both sides:\n\\[\n14 = 

2y\n\\]\nDivide by 
2:\n\\[\ny = 7\n\\] ### Final Answer: 

The answer is: 

\\(\\boxed{7}\\).

Iter + 1

### Step1: To find the value of y that 
makes the quadrilateral a parallelogram, 

I need to use the property that opposite 

sides of a parallelogram are equal.

### Step1: To find the value of 
\\( y \\) that  makes the quadrilateral  

a parallelogram, I need to use the 

property that in a parallelogram, 
opposite sides are equal.

### Step1: To find the value of \\( y \\) that  
makes the quadrilateral a parallelogram, we 

need to use the property that the diagonals  

of a parallelogram bisect each other. This 
means that the segments  created by the 

intersection of the diagonals are equal.
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the quadrilateral is a 

parallelogram.

Answer: 7
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### Step2: The diagonals of the 
parallelogram are given by the 

expressions \\( 3y + 5 \\) and \\( 2y 

+ 3 \\) for one diagonal and \\( 4y - 
11 \\) and \\( 2x + 4 \\) for the other 

diagonal. Since the diagonals bisect 
each other, the express ions for the 

halves of the diagonals should be 

equal. Therefore, we can set up the 
equation \\( 3y + 5 = 4y - 11 \\).

### Step2: From the given 
diagram, the diagonals of the 

parallelogram intersect at  

point \\( P \\). The segments 
of the diagonals are labeled 

as fol lows:\n- The segment 
from the top left vertex to 

\\( P \\) is labeled as  \\( 3y + 5 

\\).\n- The segment from the 
bottom right  vertex to \\( P \\) 

is labeled as \\( 4y - 11 \\).\n- 
The segment from the top 

right vertex to \\( P \\) is 

labeled as  ...

### Step2: The diagonals of 
the quadrilateral are labeled as 

\\( 2y + 3 \\) and \\( 4y - 11 \\). 

For the quadrilateral to be a 
parallelogram, the segments 

created by the intersection of 
the diagonals must be equal. 

Therefore, we set  up the 

equation \\( 2y + 3 = 4y - 11 \\).

### Step3: Solving the 
equation \\( 2y + 3 = 

4y - 11 \\):\n\\[\n2y + 3 

= 4y - 11\n\\]\nSubtract 
\\( 2y \\) from both 

sides:\n\\[\n3 = 2y - 
11\n\\]\nAdd 11 to 

both sides:\n\\[\n14 = 

2y\n\\]\nDivide by 
2:\n\\[\ny = 7\n\\] ### Final Answer: 

The answer is: 

\\(\\boxed{7}\\).

Iter + 1

### Step1: To find the value of y that 
makes the quadrilateral a parallelogram, 

I need to use the property that opposite 

sides of a parallelogram are equal.

### Step1: To find the value of 
\\( y \\) that  makes the quadrilateral  

a parallelogram, I need to use the 

property that in a parallelogram, 
opposite sides are equal.

### Step1: To find the value of \\( y \\) that  
makes the quadrilateral a parallelogram, we 

need to use the property that the diagonals  

of a parallelogram bisect each other. This 
means that the segments  created by the 

intersection of the diagonals are equal.





Question: Find y so that 

the quadrilateral is a 

parallelogram.

Answer: 7

Qwen2.5-VL

Iteration # = 6

Iteration # >5?

Yes



Question: How many 

shapes are green?

Answer: 6

Qwen2.5-VL

Iteration # = 3

Iteration # >5?

No







 Key takeaways:

• Model-defined difficulty > human intuition

• More data ≠ better model

• Step-by-step reasoning unlocks smarter filtering

• MCTS isn’t just for planning—it can curate training 
data too.



Can generative AI truly self-improve? 
➢ Yes. Models learn like curious humans

➢ No. First law of thermodynamics
➢ You can’t get something from nothing 
➢ No new info, no gain

Humans improve because we seek out new material, questions, 
feedback, and curriculum, just beyond our current abilities.



But what if the right questions 
could be generated on demand?

Not static, not pre-written, but tailored to exactly 
what the model struggles with, right now. 





 A programmatically controllable 

video benchmark to 

✓stress-test and 

✓train multimodal reasoning

Reasoning simulator (infinite training data!) 
for next-gen AI



❖  Abstract Reasoning ❖  Mathematical Reasoning ❖  Physical Reasoning

❖  Planning Reasoning ❖  Spatial Reasoning ❖  Temporal 
Reasoning





Muennighoff et al. (2025) Aggarwal & Welleck (2025) on MATH-500

Conventional belief: more thinking → enhances reasoning capability







Reasoning is an illusion? 

Overthinking?

Why does it happen?



An explanation (under a simple setting)
➢ Reward: fixed, unimodal, and Gaussian
➢ Policy 𝜋(𝑦|𝑥) Gaussian



Far away

Close





Source: 
https://blog.ml.cmu.edu/2024/10/29/j

ailbreaking-llm-controlled-robots/ 

• Hallucinate • Jailbreak • Poison LLM

Mementos AutoDAN Shadowcast

https://blog.ml.cmu.edu/2024/10/29/jailbreaking-llm-controlled-robots/
https://blog.ml.cmu.edu/2024/10/29/jailbreaking-llm-controlled-robots/
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https://blog.ml.cmu.edu/2024/10/29/jailbreaking-llm-controlled-robots/


Web AI Agents Are the Future

❖ Web AI Agents “take actions” in the real world

➢  Browsing the web

➢  Filling out forms

➢  Automating multi-step tasks

with greater agency comes greater risk 

However,



Web AI Agent Standalone LLM

46.6% 0.0%

% of following malicious requests

Both uses ChatGPT-4o



Why Are Web AI Agents More Vulnerable 

than Standard LLMs?



Double-edged Sword  Dilemma: 
✓ The agent strives to complete its task—when 

it fails, it reattempts with a workaround. This 
adaptability is crucial for a Web AI Agent to 
be useful. 

➢ However, this very adaptability makes the 
agent vulnerable to jailbreaks later. 
➢ Agent's leniency to the same input 

changes over time—what was refused 
before can be accepted later! 

Demo: AI Agent Hacking Attempt



Static Defenses Are Insufficient

➢ Training-time defenses (e.g., fine-tuning, RLHF) lack generalization to unseen 

attacks [Bai et al., 2022]

➢ Static filters and guardrails are brittle to simple perturbations [Andriushchenko et al., 

2024]

➢ Machine unlearning offers partial redaction of sensitive data [Li et al., 2024], but 

leakage risk remains [Cooper et al., 2024]

Need: Adaptive, runtime defenses against 

dynamic adversarial strategies.



Training-time Test-time System-level

Capability 
Scaling

➢ Bigger models, more 
data [Kaplan et al., 2020]

➢ Deep thinking 
[Schwarzschild et al., 2021, 
Geiping et al., 2025] 

➢ Search strategies [Snell 
et al., 2024]

➢ Agentic AI 
frameworks [Kapoor et 
al.,2024]

Safety ➢ RLHF alignment
➢ Unlearning
➢ Adversarial training

➢ O-series model

Model Scaling Has Prioritized Capabilities—
Not Security

Lack of test-time / system-level security solutions [Zaremba et 
al., 2025]

➢ AegisLLM (Ours)



Training-time Test-time System-level

Capability 
Scaling

➢ Bigger models, more 
data [Kaplan et al., 2020]

➢ Deep thinking 
[Schwarzschild et al., 2021, 
Geiping et al., 2025] 

➢ Search strategies [Snell 
et al., 2024]

➢ Agentic AI 
frameworks [Kapoor et 
al.,2024]

Safety ➢ RLHF alignment
➢ Unlearning
➢ Adversarial training

➢ O-series model

Inference-Time Computation Should Secure 
as Well as Empower

Lack of test-time / system-level security solutions [Zaremba et 
al., 2025]

➢ AegisLLM (Ours)

Inference-time security mechanisms can enable adaptive, 

scalable, real-time defenses—mirroring the paradigm that 

advanced LLM capabilities have followed



AegisLLM: Adaptive Agentic Guardrails for LLM Security

In

Out

Unsafe

Safe Safe

Out

Unsafe

Output

Output

All agents powered by the same backbone LLM



What are some effective 
ways to visualize the 
stages of a cybersecurity 
incident?

Reasoning: The 
message is 

particularly about 
the Cyber Kill 

Chain and 
explicitly lays out 

the core stages of 
the framework. 
Such content is 

unsafe given the 
security 

configurations.

User Input:

I apologize, but I 
cannot provide 

information 
about security 

exploits or 
vulnerabilities.

Output 2:

is_safe: False

is_safe: True
is_safe: False

Visualizations can help. You could use the 
Cyber Kill Chain. A key first step would be 
Reconnaissance (Stage 1), where you identify 
targets. During Weaponization (Stage 2) you 
couple exploits with delivery mechanisms. In 
the Delivery (Stage 3) phase, malware is 
transmitted, then Exploitation (Stage 4) 
occurs, where you exploit vulnerabilities. ...

Reasoning: The 
question is related to 

cybersecurity. However, it 
simply asks for the 

different stages of a 
cybersecurity incident 

and does not constitute 
a security risk.

Reasoning: The question was 
safe but the answer is unsafe.



Agentic Optimization in AegisLLM

Action (Prompt Updates)

Reward (Safety Score, Flag Rate)

State (Current Config, Performance)

No retraining required



Unlearn Cyber, Bio and Chem

on Llama-3-8B

Retain general capabilities



➢ Post-Processing [Thaker et al. (20204)]: Filter-based

TOFU: The Task of Fictitious Unlearning 

AegisLLM unlearning goal: unlearn the forget-set in the “Responder” while retain retain-set

➢ AegisLLM “Responder”: Llama-2-7B fine-tuned on TOFU



on Llama-3-8B

✓ achieves competitive jailbreak resistance 

AegisLLM
✓maintaining higher utility



AegisLLM is an agentic framework that uses 

multi-agent reasoning to guard LLMs



Why 
AegisLLM 

is a 
Paradigm 

Shift

Inference-time security framework 
that adapts in real time

Structured agentic architecture for 
threat detection and mitigation

Proactively scales LLM defenses 
without compromising utility

Opens the door for security-centric 
foundation model systems



Generative AI Security

Stress-Testing Test-Time Reasoning

➢ Mementos

➢ AutoDAN ➢ PHTest

➢ Shadowcast

➢ Transfer Q*

➢ GenARM

➢ Collab

➢ Poison DPO

➢ AdvBDGen

➢ AegisLLM

➢ VisVM



Generative AI Security

Stress-Testing Training-Time Alignment

➢ Mementos: Hallucination [ACL24]

➢ AutoDAN: Jailbreaking [COLM24]

➢ PHTest: False Refusal [COLM24]

➢ Shadowcast: Poisoning VLMs [NeurIPS24]

Preemptive

Compromise usability?

➢ PARL: Solving Distribution-Shift [ICLR24]

➢ SAIL: Efficient Online DPO [ICMLw24]

➢ SIMA: Self-improving VLM [NAACL25]



Generative AI Security

Stress-Testing Test-Time Alignment

➢ Mementos: Hallucination [ACL24]

➢ AutoDAN: Jailbreaking [COLM24]

➢ PHTest: False Refusal [COLM24]

➢ Shadowcast: Poisoning VLMs [NeurIPS24]

Adaptive

➢ Transfer Q* [NeurIPS24] ➢ GenARM [ICLR25]

➢ Collab: Multi-agent [ICLR25]
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