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-
## Analysis
- When: In step 1.

## Retrieval

by yourself.

- What: Analyze the category and solution type of the question, list the key facts, variables, relations, constraints with
their associated values, and clarify the required output format. Break down complex problems into simpler steps while
maintaining critical context. Propose a sequence of methodologies necessary to tackle the remaining reasoning steps
iteratively and explain how they are related to the final result.

- When: Fact-based information from the internet is needed.

- What: Write 1-3 line(s) of Python function call(s) ‘search([information],topk=3)" for each information needed to
retrieve. The function “search™ has been defined and imported for you, which returns a text summary for the argument

‘information’. Place your code in a single python\n...""" code-block. Finally, accurately simulated the retrieved output
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1145 F1 IR ¥ Hotpot _| it 3631

AIME Hard Hotpot
Acc EM F1 Prec Rec
Macro-ol
CoT 1447 | 0.12 020 0.20 0.27
MCoT 1050 | 0.09 0.19 0.19 0.25
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CoT 20.15 | 0.17 025 025 0.24
MCoT 1758 | 0.15 022 022 022
CoM 254 | 033 042 042 0.51
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Table 5: COM J5 AR REBFFT 45 R

CoM AIME (% ) Hard Hotpot
No Ablation 254 0.4174

- Interpreter  14.1 (-44.5% ) 0.25(-40.2 % )
- Analysis 18.7 (-26.6 %) 0.38 (-8.4 %)
- Coding 23.3(-83 %) 0.38 (-8.8 %)
- Retrieval - 0.22 (-46.8 % )
- Validation 23.9(-72%) 04(-3%)

- Reflection  22.8 (-10.5 %) 0.38 (-9 %)

- Synthesis 23(-93 %) 04(-3%)
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AIME GSM8K  Hard Hotpot

Macro-ol

CoT 96.0 33.5 19.0
MCoT 84.5 42.5 20.0
Qwen2.5-7B-Instruct

CoM 91.0 34.0 50.5
Workflow 36.0 18.0 21.5
CoT 19.0 5.0 3.5

MCoT 19.0 8.0 3.5

4.6 BRI

CoM H iy 4 i 2 W LI KL AR %, 4]
WL BRENEE IR BiR. AT P oA T
GSMBK i 4 CoM [T 10 A~ IR 51
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RO T T RS B, “ERITR
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HCOREE AR FE—ERRE B, WIRTTE
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NIRRTy " iR — . A
AEFREBI T, R TIRE PR A
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4.7 BE

FRATTAE T 5 T DA T N ) AR RS 5 T
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Hard Hotpot H1III& 7 £, SAT, #LEs7TH (A
M5, CoM St nl i35, X2 H N EE
Ay e 3 i 52 ARC =5, 1 CoM £ 4
JEH (2-16 A~EHER) 5 Macro-ol [ BLIK K
WAL, FERZAELR), A CoM MR
A LRAIO

Com TEVEREFIRLR 2 (A1 BUS T K470 P14
TEPERE T, CoM AL CoT iR e 2 H
Tt (i, £ AIME F3TFT 25 %, 78 MATH
F#TFT 7%, 1E ARC FITFT 14 %) . &
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Table 7: 5B FI9 @ m . (R 2 hric )

AIME  GSM8K  Hard Hotpot
CoM 2x 576  2x 3.99 2x 5.98
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# List of Existing Methodologies
{example_methodologies}
{historical_reasoning_steps}

# Question
- {question}

# Step Instruction

- You are currently on {cur_step} out of a
total of a maximum of {max_steps} steps
to solve the question. Please select the
most suitable methodology from the list,
considering the reasoning history and the

timing for applying each methodology.
Try to diversify your choices to advance

the resolution of the question, and avoid
redundant or repeated methodologies.
Select and output a single methodology
succinctly in the following format,
without any additional text:

## [Methodology name]

- When: [The timing for applying the
methodology]

- What: [The characteristics and details of
the methodology]

-

N\

# List of Existing Methodologies
{example_methodologies}
{historical_reasoning_steps}

# Question
- {question}

# Selected Methodology
{selected_methodology}

# Step Instruction

- You are currently on {cur_step} out of a total of a
maximum of {max_steps} steps to solve the
question. Please conduct an innovative next
reasoning step for the question, using the selected
methodology "{selected_methodology_name}"
based on the current reasoning history. Please
output your reasoning step succinctly in the
following format, without any additional text:

- Methodology: [Name of the selected
methodology]

- Reasoning/Code: [A structural and systematic
reasoning step that uses the selected methodology
and improves on your past reasoning steps. Or a
Python snippet with such reasoning inside its
comments in a *python\n..."" code-block.]

- Result: [A short result of your reasoning, or an
accurate simulated outpout from the code.]

Figure 7: FATRI ki fen () MBETIERHERR R (4).
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## Analysis

- When: In step 1.

- What: Analyze the category and solution type of the question, list the key facts, variables,
relations, constraints with their associated values, and clarify the required output format. Break
down complex problems into simpler steps while maintaining critical context. Propose a sequence
of methodologies necessary to tackle the remaining reasoning steps iteratively and explain how
they are related to the final result.

## Retrieval

- When: Fact-based information from the internet is needed.

- What: Write 1-3 line(s) of Python function call(s) ‘search([information],topk=3)" for each
information needed to retrieve. The function ‘search’ has been defined and imported for you,
which returns a text summary for the argument “information’. Place your code in a single
““python\n...”" code-block. Finally, accurately simulated the retrieved output by yourself.

## Coding
- When: Coding is necessary.

- What: A standalone Python snippet with structural and systematic reasoning in comments, using
the **print** function to output the result. Place your code in a single *“python\n..."" code-

block. Finally, accurately simulated the output of your Python snippet by yourself without using a
computer.

## Validation

- When: A temporary or a final the result is resulting from a previous reasoning step.

- What: Identify the result, and analyze its correctness from a different angle. You may write a
test-case function that prints True/False to validate the result and then simulate its output.

## Reflection
- When: An error is detected or validation fails.

- What: Analyze the reasoning steps to identify errors and provide constructive self-critic or
feedback for improvement.

## Flexibility

- When: The previous step fails to obtains the expected result or when a reflective or critic
feedback is available.

- What: Adjust the approach based on insights gained and propose alternative strategies for the
next steps.

## Conclusion

- When: A confident final answer is available, or in the last step.

- What: Clarify the output format required by the question. Compile the reasoning process and
generate the answer in the required format.

(&
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