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Question:
Compute the answer to this arithmetic expression: 93/3+77+(12-
32)-11+61*78+44*39+55

Ground_Truth: 6606

Model’s Answer (Before Training):
To compute the arithmetic expression, we will follow the order of
operations (PEMDAS/BODMAS):

1. Parentheses/Brackets: Solve the expression inside the
parentheses first. 12 - 32 =-20

So, the final answer is: 6606

Number of Calculation: 10 Response Length: 502

Model’s Answer (After Training):

Okay, let's see. I need to compute this arithmetic expression:

Let me compute the subtraction and addition from left to right.
Starting with 108 - 20. That's 88. Then, 88 - 11 is 77. Then, 77 +
4758. Wait, 77 plus 4758. Let me add those. 70 plus 4750 is 4820,
and 7 plus 58 is 65, so 4820 + 65 is 4885. So after the subtraction
and addition so far, we have 4885.

So the final answer is 6601. Let me double-check my steps to make
sure I didn't make a mistake.

First, 93 divided by 3 is 31. Then, 31 + 77 is 108. Then, 12 - 32 is -
20. So the expression becomes 108 -20 -11 + 4758 +1716 +55.
Then, 108 -20 is 88, 88 -11 is 77. Then, 77 +4758 is 4885, 4885
+1716 is 6601. Yeah, that seems right. Let me verify each
multiplication again.

Therefore, the answer is 6601

Number of Calculation: 40 Response Length: 1405
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IR, AR GEVPAL R SR AR o P T 0
o], Rl e/ DGE SR R TR
BRo R T AR A I A

B VRN B E
B.1
Category Models
Qwen Family Qwen2.5-0.5B-Instruct,
Qwen2.5-1.5B-Instruct,
Qwen2.5-3B-Instruct,
Qwen2.5-7B-Instruct,
Qwen2.5-14B-Instruct
Llama Family Llama3.2-1B-Instruct,

Llama3.2-3B-Instruct,
Llama3.1-8B-Instruct

Gemma Family Gemma3-1B-IT

Table 1: ABF5E AL AR AUARIA .

LRSS T AU AT A AR

B2 Wi

WBE (SFT) ZE8digE D = {(z@, yD)}N |
T, AR 2O 5l y© i
%, 2 AT RE AL A — MK CoT. HiH b
B RALZ A XTI IR log pa(y D) | ) | il
RS TRU 0 38 55 ) 0 72 I P O«

Long CoT Data Amount
8k 16k 32k 64k 128k 220k

Hyper-parameter

Number of Epochs 4 4 4 3 3 2
Batch Size 8 16 32 64 128 128
Learning Rate 5x 107°

Optimizer Adamw

Learning Rate Scheduler cosine

Max Sequence Length 16384

Warmup ratio 0.05

Training Precision bfloat16

Table 2: H T 2SHM B HESEL.

IZRieE.  FATAY SFT JIIZR2 (1] LLaMA-

Factory (Zheng et al., 2024) 7EJit 874 8 4~ H100
(80GB) GPU 1) flg 55 #% E 471 SFT 255
FLIHFE TREY 2,500 4~ GPU /N o FRATHETA
(%) SET S R H A S 800 « AT i e
BSBAERM 2 PR, XU Emaybrk
SHERWEN.

B.3  uiRfbi>)

DeepSeek-R1 (Guo et al., 2025) i F{ K # CoT
BRI R B S AT RUBL RL, EESr T
— Tz SR BT )RR BB R AR . FE

10

X T AR, FRAT R HA R 9 3 R A 9T 7
SFT J[a] i+ 83 CoT M G o] 52 m A5 A i
JE ) RL BB ATH -

X RL &Y, F{1#H GRPO (Shao et al.,
2024) , XMt L ERY PPO (Schul-
man et al., 2017) A2 {4, @t AR — 02
JilRAG A, AT ER T S M E A L 7
W
5j DeepSeek-R1 S EMIF5E—3, FKATRH
FT RN R A R A AR R A BRI
B, BBUIRAG A 1, RRZ A 00 iX AT BT AT
R B R AT REAE IR 4 CoT SFT X RL it
LA TSGR .

Hyper-parameter Value
Training Algorithm GRPO
Prompt Batch Size 1024
Rollout Per Prompt 8
Maximum Rollout Length 8192
Mini-Batch Size 256
Sampling Temperature 1.0
KL Loss Coefficient 1x107*
Learning Rate 5x 1077

Table 3: HF-ab22 3 Y RIAE S5

AT A 2E S NS5 verl (Sheng et al.,
2024) HEZE AT, FE— B /\ 1~ H100 GPU
(41~ GPU F 80GB A7) ARk %5 4 L kAT . i
A2 2] S B ALTHFE T 29 5,000 4~ GPU /NE S
FATISEI TR S BAE R 3 PIRIR,

B4 RGHT AT E
FATR M A gk ) vk, B (Liu et al,,
2025) R R YR, G R BRI E T
RBUE F AR PR R AR Y iy o i B 3R
FUBAT R FRAE, AHEFEA ) 5 ] 224
PR T, FHEE . M.
VEAS . PR EETEAL . B A SRR
. HHEE. . WERA . IR
L FREE . FRREIERRG LD TR

B9 J@on T LLM J5 38 I lr—A~ 1] 25
LA AR BT AR
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/Iwill send you a mathematical question along with a detailed response. Your task is to determine whether the\
response is attempting to answer the question. If the response is off-topic, hallucinated, random talk, or
otherwise irrelevant, mark it as 0. Otherwise, assess whether the response exhibits self-reflection.
Categorization Rules:

1. Category 0: The response is off-topic, nonsensical, incoherent, overly repetitive, or lacks logical
reasoning.
* Example cases:
— The response does not relate to the question.
— It contains meaningless or hallucinated content.
— It consists of excessive repetition without coherence.
2. Category 1: The response attempts to answer the question but does not exhibit self-reflection.
» Example cases:
— The response directly solves the problem without revisiting steps.
— No attempt is made to verify the correctness of the answer or explore alternative
solutions.
3. Category 2: The response demonstrates self-reflection at any level.
¢ This may include:
— Explicit self-reflection keywords, such as: *recheck, rethink, reassess, reevaluate,
re-evaluate, reevaluation, re-examine, reexamine, reconsider, reanalyze, double-
check, check again, think again, verify again, go over the steps*, etc.
— Implicit self-reflection behaviors, such as revisiting the solution, questioning
assumptions, or considering alternative approaches without explicit keywords.
« I[f any form of self-reflection is present, always categorize it as 2, regardless of correctness
or answer quality.
4. Category 3: The response consists solely of Python code for calculations without exhibiting self-r
eflection.
* Example cases:
— The response only provides a Python script to compute the solution without any
verification, re-evaluation, or alternative considerations.
Output Format:
Your response should first provide a very brief explanation of your analysis, followed by a single category
number (0, 1, 2, or 3) at the end. You must include the category number at the end of your response.
Example outputs:
* “The response is off-topic and does not attempt to answer the question. 0.’
* ‘The response provides a direct solution without self-reflection. 1.’
* ‘The response demonstrates self-reflection. 2.’
* ‘“The response consists solely of Python code without any self-reflection. 3.
Question: {question}

\Response: {response} /

Figure 9: GPT-4o-mini ] T~ S EAT AR BRI H SR .
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41 1 Qwen2.5-3B-Instruct

Compute the answer to this arithmetic expression: (14#21*38+32+23+31+3)-11+59+71+60

Response

First, calculate the product 14 x 21 x 38 :

14 x 21 =294
294 x 38 = 11172

Now substitute this back into the expression:

11172 432+ 23+ 31 +3 — 11+ 59 + 71 + 60

Next, add the numbers inside the parentheses:

11172 + 32 4+ 23 + 31 + 3 = 11261

Now, substitute this back into the expression:

11261 — 11 + 59 + 71 + 60

Perform the subtraction and addition from left to right:

11261 — 11 = 11250
11250 + 59 = 11309
11309 4+ 71 = 11380
11380 + 60 = 11440

Thus, the final answer is:

To solve the arithmetic expression (14 x 21 x 38 +32 423 4+ 31+ 3) — 114 59 4 71 4 60 , we need to follow
the order of operations, which means we should perform the multiplication before the addition and subtraction.

Figure 13: 5 H AR & AR S MENKA 7w Bl Wi f Qwen2.5-3B-Instruct AU Y . AR

BT, BT R AR A
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141 2 Qwen2.5-3B-Instruct 8k

Compute the answer to this arithmetic expression: (14*21*38+32+23+31+3)-11+59+71+60

Response

Okay, let’s see. I need to compute this arithmetic expression: (14*21*38 + 32 + 23 + 31 +3) - 11 + 59 + 71 + 60.
Hmm, that looks a bit complicated, but let’s break it down step by step.

First, I should handle the operations inside the parentheses before dealing with the numbers outside. The expression
starts with 14 multiplied by 21 multiplied by 38. Let me calculate that first. Multiplying those numbers might take
some time, so maybe I can do them step by step. Let’s see, 14 times 21. Hmm, 14*20 is 280, and 14*1 is 14, so
280+14=294. Then, multiplying that result by 38. Okay, 294*38. Let me break that down too. Maybe 294*30 is
8820, and 294*8 is 2352. Adding those together, 88204+2352. Let me add them step by step: 8820 + 2000 is 10820,
then +352 more is 11172. So, 14*21*38 equals 11172.

Next, the problem adds 32 to that result. So, 11172 + 32. That’s straightforward, 11172 + 30 is 11202, plus 2 more
is 11204. Then, it adds 23: 11204 +23. Let’s see, 11204 +20 is 11224, plus 3 is 11227. Next, adding 31: 11227 +31.
11227 +30 is 11257, plus 1 more is 11258. Then, adding 3: 11258 +3. That’s just 11261. So, inside the parentheses
simplifies to 11261.

Now, the expression continues with minus 11: 11261 -11. That’s easy, 11261 -10 is 11251, minus 1 more is 11250.
Then, adding 59: 11250 +59. Let me check that. 11250 Jiil 50 J& 11290, Ji1 9 /& 11299, Next, adding 71: 11299
+70 is 11369, plus 1 is 11370. Then, adding 60: 11370 +60. That’s 11370 +60. Let me verify. 11370 +60: 11370
1150 2 11320, fi b 10 2 11330, fi_k 10 & 11340, Wait, no, hold on. Wait, 11370 +60: 11370 +60. Let me
do this differently. 11370 + 60 is the same as 11370 + 6*10. So, 11370 +60 = 11370 + 6*10. 11370 +60 is 11370
+ 60. Alternatively, 11370 + 60 = 11370 + 60. Let me add 11370 + 60. 11370 + 60: 11370 + 50 & 11320, X5
HE+10 & 11330, Wait, that doesn’t seem right. Wait, 11370 +60: 11370 + 60. Let’s think of 11370 as 1137*10.
Then 1137%10 +6%10 = 11370 +60. Alternatively, 11370 +60: 11370 + 60. Let’s do 11370 + 60. 11370 + 50 =
11320, #R)5 +10= 11330, Wait, but 11370 +60 is actually 11370 + 6*10. So, 11370 +60 = 11370 + 60. Let me
verify with another approach. 11370 +60: 11370 + 60. If I break down 60 into 50 +10, #% 5 11370 +50 = 11320,
SRJ5 +10= 11330, Alternatively, 11370 +60: 11370 + 60. Let me do 11370 + 60. Let’s count from 11370: adding
10 is 11380, adding another 10 is 11390. Wait, no. Wait, 11370 +60: 11370 + 60. Let me use column addition.
Wait, that’s correct. So, 11370 +60 = 11430. So, in that case, 11370 +60 = 11430. So, 11430 is the sum of 11370
and 60. Okay, so that’s correct. Therefore, 11261 -11 +59 +71 +60 equals 11261 -11 + (5§9+71+60). Let me compute
59+71 first. 59+71: 50470 is 120, 9+1 is 10, so 120+10=130. Then, 130+60 is 190. So, 59+71+60=190. Then,
11261 -11 is 11250, plus 190 is 11250 +190. Let me add those. 11250 +190: 11250 +100 J& 11350, #XJ5 +90 /&
11350 +90=11340. So, the total is 11340.

Wait, let me check that again. 11261 -11 is 11261 -10=11251, minus 1=11250. Then, 11250 +59=11250+59. Let’s
do 11250 il 50 45-F 11290, il 9 45F 11299, Then, 11299 +71=11299+70=11369, +1=11370. Then, 11370
+60=11430. So, total is 11430.

Alternatively, maybe there’s a different way to compute the total without breaking it down so many times. Let
me see. The original expression is (14*21*38 +32+23+31+3) -11+59+71+60. So, the first part is 14*21*38 +
(324+23+31+3).

So, that’s 11261.  Then, 11261 -11=11250, +59=11250+59=11250+50+9=11290+9=11299. Then,
+71=11299+70=11369+1=11370. Then, +60=11370+60=11430. So, total is 11430.

Wait, maybe the error is in the initial step of adding the numbers inside the parentheses. Let me check that again.
The first part is (14*%21%38 +32 +23 +31 +3). Let’s compute each term:

14%21%38: 14*21=294, 294*38=11172. Correct.

So, inside the parentheses is 11261. Then, subtract 11: 11261 -11=11250. Correct.

Then, add 59: 11250 +59=11250 +50 +9=11290 +9=11299. Correct.

Add 71: 11299 +71=11299 +70 +1=11369 +1=11370. Correct.

Add 60: 11370 +60=11370 +60=11430. Correct.

So, the total is 11430. Therefore, the first method is correct. Then, why does the second method give a different
result? Because in the second method, the user added the constants first. ......

Therefore, the total is 11430. Therefore, the second method is incorrect because it misapplies the order of operations.
The user added the constants first, which is not the case in the original expression. The original expression requires
the constants to be added after the product is computed and before the subtraction and additions. Therefore, the
correct total is 11430.

Therefore, the final answer is | 11430 |.

Figure 14: 5 HHATE BEAARBAMER B 1. ma B h 7 8k K CoT Xodfs AL i) Qwen2.5-3B-Instruct £ .
JEFEIR T 2R AU T 58, SARALOIAE T IR TSR e, (X e IRAE R S 1 22 PR AR S 8 G
HHTDE . FPIRIE 2000 Pss il BoR . W EENT, OB T 5,000 MRid.

17
www.xueshuxiangzi.com



1 3 Qwen2.5-3B-Instruct 64k

Compute the answer to this arithmetic expression: (14*21*38+32+23+31+3)-114+59+71+60

Response

Okay, so I need to compute this arithmetic expression: (14¥21*38 + 32 +23 +31+3)- 11 +59 + 71 + 60. Hmm, let
me break this down step by step. First, I should handle the operations inside the parentheses, which is the product
of 14, 21, and 38, then add the other numbers. Let me start with that.

Calculating 14 multiplied by 21. Let me do 14*20 first, which is 280, and then add 14*1, which is 14. So 280 + 14
=294. Okay, so 14*21 is 294. Now, I need to multiply that result by 38. Hmm, 294*38. Let me break that down.
Maybe 294*40 would be easier, but subtract 294*2. Wait, 294*40 is 11,760 and 294*2 is 588. So 11,760 - 588 =
11,172. So 14%21%38 is 11,172. 1EFFAG A — T PARA R . 294%38: 294*30 /2 8,820, 294*8 & 2,352, {E'EA]
JnfE—ite: 8,820 +2,352. ikFFHEF, 8,000 + 2,000 2 10,000, 820 + 352 & 1,172, ffPA 10,000 + 1,172 &
11,172 20, VRt T . FrRABRERs 2 ERhfY .

Now, add the numbers 32, 23, 31, and 3. Let’s do that step by step. 32 + 23 is 55. Then 55 + 31 is 86. Then 86 +
3is 89. So the sum inside the parentheses is 11,172 + 89. Let me compute that. 11,172 + 80 is 11,252, then +9 is
11,261. So the parentheses part equals 11,261.

Now the entire expression is 11,261 - 11 + 59 + 71 + 60. Let me handle the subtraction and addition from left to
right. So first, 11,261 - 11. That’s straightforward: 11,261 - 10 is 11,251, then subtract 1 more is 11,250. So now
we have 11,250 + 59 + 71 + 60.

Let me add those numbers. 59 + 71. 50 + 70 is 120, 9 + 1 is 10, so total 130. Then 130 + 60 is 190. So adding 190
to 11,250 gives 11,250 + 190 = 11,440. - FFHIIER 2, AR VA R4S .

HG, 14%21%38: 14%21 /2 294, 294*38 /& 11,172, K50 32+23+31+3: 32+23=55, 55+31=86, 86+3=89,
FIrPA 11,172 +89=11,261. #RJ5 11,261 - 11 =11,250., $EE_E 59+71+60: 59+71=130, 130+60=190. 11,250
+190 = 11,440, FHEFRLZIEHN.

Wait, let me check the addition again. 59 + 71: 59 + 70 is 129, plus 1 is 130. Then 130 + 60 is 190. Correct. Then
11,250 + 190: 11,250 + 100 is 11,350, plus 90 is 11,440. Yes. So the final answer should be 11,440.
BN T AR, IR E— B ERARGR, W RRE AR WU O 55— e ek .

B, A AERTHE 14521438, FATRE, 14%21 12 294, SK)5 29438, FATI] ATHER 294*38 “y (300
-6)*38., A4 300%38 = 11,400, 6*38=228. ATPA 11,400 - 228 = 11,172, &R —kE, RJ5M_E 32+23+31+3:
32+23=55, 55+31=86, 86+3=89. fffPA 11,172 +89 =11,261. #KJ5Zs 11: 11,261 - 11 =11,250. )50 I
59,71,60, B 59 +71: 59+71, 59+ 70 42 129, Jin 1 & 130, #RJ5 130 + 60 52 190, FrbA 11,250 + 190 J&
11,440, Jirf L YRERR .

Alternatively, maybe compute the entire expression as written:

(14#21*38 +32 +23+31+3)- 11 + 59+ 71 + 60

Let me compute all the additions first before subtracting:

First, compute the sum inside the parentheses: 14*21%38 + 32 + 23 + 31 + 3.

But we already did that. Then subtract 11, then add 59, 71, 60.

K, ATAB g — T

Start with 14#21*38. Let’s compute that again. 14*21 is 294. Then 294#38. Let me compute 294#38 as 294*(30 +
8) =294*30 + 294*8. 294*30 is 8,820. 294*8 is 2,352. Adding those gives 8,820 + 2,352 = 11,172. Correct.

Then 32 + 23 + 31 + 3. Let’s add them in pairs: 32 + 31 = 63, 23 + 3 = 26. Then 63 + 26 = 89. Correct. So the
parentheses total 11,172 + 89 = 11,261.

Now subtract 11: 11,261 - 11 = 11,250. Then add 59, 71, 60. Let’s add 59 + 71 first. 59 + 70 is 129, plus 1 is 130.
Then 130 + 60 = 190. Then 11,250 + 190 = 11,440. All steps confirm the same result.

i, WA RS A R AT

14#21*%38 +32+23 +31+3-11+59+ 71 + 60

But that’s the same as before. 53, /)71 45— :

14#21*%38 = 11,172

+60 = 11,440

Yes, same result. So regardless of the order, the answer is 11,440.

TN MREEZ . bR A — N RIERG I PR AU TR AR R, 11,250 + 190. 11,250 + 100 =
11,350. Then +90 is 11,440. Correct.

Alternatively, 190 is 100 + 90. 11,250 + 100 is 11,350. 11,350 + 90 is 11,440. Yep.

So I think that’s the correct answer. 11,440. So the final answer is | 11440 |.

**Final Answer** | 11440

Figure 15: >k H AT A A AR MEN A~ 61 2075 B Qwen2.5-3B-Instruct A4 i, ZBIAITE 64k K [¥)
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