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The substitution y = \sqrt{x} effectively simplified the original equation,
confirning that the strategy chosen is appropriate.

S2: —{) + S1 4+ S2—>

S6: Solve for y: \[y = \frac{98}{28} = \frac{49H10N]1. Q+51+ ...+ 56—m>
Py Briefly verify algebraic correctness and Valida il
" reosonability of the obtained solution. | ~tion

7: Finding y wos straightforward and confirms consistency of previous simplifications.
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Q: Find the real root of the equation \[\sqrt{x} + \sqrt{x+2} = 10\]. ¢ >
P1: Introduce o simpler varigble substitution to transform | Decomposd |
the original equation inte & more manageable form. €1 -tion
S1:Let y = \sqrt{x}. Then, the given equation becomes: \[y + \sart{y"2+2} = 10\]. ———{ + Sl—>
p2: Check the effectiveness of the previous step by briefly eveluating e Self- | |
"if it simplifies the problem toward achieving the final goal. Reflection|

Self-Reflection| (Deep Thinking|

Critically review your previous reasaning Analyze the current subtask rigorously.
step. Identify gaps in logic, unsupported Explore edge cases, risks, and alternative
assumptions, or contradictions. approaches before proceeding.

l:Sumarization

Combine all partial conclusions into a
unified answer. Resolve conflicts and

)
Priority
 SLASODEAYI0A Y
Generate the next step based on the rank
of next possible steps by urgency and

ensure coherence with the original goal. impact.
Decomposition) fVolidationl

Break the current objective into smaller,
independent steps. Ensure each step has
clear success criteria and a logical
sequence.

Verify the current solution against
logical consistency and alignment with
core objectives.

Flag violations and suggest fixes.
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« Xl - kfE (Plan-and-Solve, PS+) 1E<tRES
- FXEEIER (Planner Prompting)
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. EPIS: MATH. GSMSBK, AIME2024
- Z(EREIE: MMLU-Pro, TheoremQA
RAZ4ERL: CodeAlpaca-20k, HumanEval
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Llama3.2 Planner MATH SMBK MMLU-Pro | TheoremQA
Models ‘smrc #btr'\teu S(‘on \ #btmtcg) | Score #’stratcg) \ Score | #Strategy

IB w/ ZeroCoT No 306 |0 444 0 212 0 13.7 0
IB w/ PS+ [4] No 28.2 0 437 0 19.4 0 12.2 0
IB w/ prompting 3B 274 7 426 3 16.8 8 6.6 6
IB w/ prompting 70B 333 5 469 3 22 6 14.3 5
3B w/ ZeroCoT No 48 (0 77.7 0 30.1 0 20.7 0
3B w/ PS+ [4] No 475 0 717 0 30 0 18.6 0
3B w/ prompting 3B 46.4 7 71.1 5 285 7 19.9 8
3B w/ prompting 70B 55.5 7 81.8 4 31.8 5 22.8 6
1B w/ GRPO No - 0 - 0 X () x 0
IB w/ rSIM IB 57 3 83.9 1 30.8 4 20.9 3
IB W/ rSIM 3B 61.5 4 86.3 3 33 6 25 6
IB w/ rSIM Qwen25-1.5B | 59.1 4 84.4 | 318 4 242 5
Llama3.3 70B w/ ZeroCoT No 77 0 90.5 0 68.9 0 323 0
Llama3.3 70B w/ PS [4] No 78.3 0 90.9 0 70 () 32 0
Llama3.3 70B w/ Prompting 3B 79.1 ' e 4 68.9 7 319 8
Llama3.3 70B w/ Prompting 70B 84 6 929 4 715 4 3R.6 5
Llama3.3 70B IB plug-in 83.2 3 Yol | 718 6 39 5
Llama3.3 70B 3B plug-in 86.3 - v2.1 2 127 5 418 6
Llama3.3 70B Qwen25-1.5B | 83.7 4 o2 2 72.3 6 40.7 6
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Methods Planner MATH TheoremQA
0.5B w/ ZeroCoT No 221.6 £ 1725 | 250.3 +110.2
14B w/ ZeroCoT No 261.8 +192.2 | 308.7 £ 137.5
0.5B w/ PS+ [4] No 327.5 £ 176.7 | 367.5 £ 153.6

0.5B w/ Prompting 14B 815.2 + 356.7 | 993.4 £+ 390.5
0.5B w/ rSIM 7B 780.3 + 210.9 | 800.7 £+ 230.2
7B w/ ZeroCoT No 246.9 + 189.5 | 291.2 +£160.8
7B w/ PS [4] No 357.24+200.9 | 390.6 + 190
7B w/ Prompting 14B 034.5 +£390.2 | 1103 +487.5
7B w/ rSIM 7B 900.6 + 350.8 | 970.2 +427.1
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