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10- Result on GSM8K-Struct
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Origin: ...She wins a prize if at least
two of her numbers were $2%
of the randomly chosen
numbers, and wins the grand prize if
all four of her numbers were the
randomly chosen numbers...

New: ...She wins a small prize if
exactly two of her numbers were
among the randomly chosen numbers, a

medium prize if exactly three
numbers match, and the grand prize
if all four of her numbers match...
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Origin: Write a function to find minimum
of three numbers.
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how many times this minimum value
appears, (3) the maximum value, and
(4) the count of how many times this
maximum value appears among the
three numbers. Additionally, if the
minimum and maximum are the same
number (meaning all three numbers

are equal), return (-1, -1, -1, -1).
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Example from GSM8K

Original Question:
A robe takes 2 bolts of blue fiber and half that much white fiber. How many bolts in total does it take?
Answer:

Original Solution Code

def solution():

# <reason>The robe takes 2 bolts of blue fiber.</reason>

blue_fiber_bolts =2 # 2

# <reason>The white fiber needed is half of the blue fiber, so it takes 2/2=«2/2=1»1 bolt of white
fiber.</reason>

white_fiber_bolts = blue_fiber_bolts / 2 # 1.0

# <reason>The total amount of fabric needed is 2+1=«2+1=3»3 bolts.</reason>

total_bolts = blue_fiber_bolts + white_fiber_bolts # 3.0

# <reason>The result is 3 bolts in total.</reason>

result = total_bolts # 3.0

return result

New Question:

A grand ceremonial robe takes 2 bolts of blue fiber. The design first needs to be made 5 times larger. Due to a rare
celestial event, the design must be made 9 times more intricate before being made 6 times more elaborate for the winter
festival. The white fiber needed is still half of the blue fiber amount. Due to an unexpected surge in festival attendance,
the grand master needs 162 extra bolts. Furthermore, due to a special royal decree, an additional 810 bolts are required
for ceremonial banners. How many more bolts in total are needed compared to the original estimate of 18 bolts?
Answer:

New Solution Code

def solution():

# <reason>The basic robe design starts with 2 bolts of blue fiber.</reason>

blue_fiber_bolts =2 # 2

# <reason>First, the design is made 5 times larger, requiring 2 * 5 = 10 bolts.</reason>

larger_design_bolts = blue_fiber_bolts * 5 # 10

# <reason>Due to the celestial event, the design must be made 9 times more intricate.</reason>

op_var=9#9

# <reason>The intricate design now requires 10 * 9 = 90 bolts.</reason>

extra_var = larger_design_bolts * op_var # 90

# <reason>Then, for the festival version, we need 6 times as much blue fiber as the intricate design, so 90 *
6 = 540 bolts of blue fiber.</reason>

festival_blue_fiber_bolts = extra_var * 6 # 540

# <reason>The white fiber needed is half of the blue fiber, so it takes 540/2 = 270 bolts of white
fiber.</reason>

white_fiber_bolts = festival_blue_fiber_bolts / 2 # 270.0

# <reason>The new design requires a total amount of 540 + 270 = 810 bolts.</reason>

total_bolts = festival_blue_fiber_bolts + white_fiber_bolts # 8§10.0

# <reason>The initial difference between the new design requirement (810 bolts) and the original estimate
(18 bolts) is 810 - 18 = 792 bolts.</reason>

bolts_difference = total_bolts - 18.0 # 792.0

# <reason>With the 162 extra bolts needed for increased attendance, the total additional requirement be-
comes 792 + 162 = 954 bolts more than the original estimate.</reason>

additional_bolts_needed = bolts_difference + 162.0 # 954.0

# <reason>Adding the 810 bolts required by the royal decree for ceremonial banners, we need 954 + 810 =
1764 more bolts than originally estimated.</reason>

total_additional_bolts = additional_bolts_needed + 810.0 # ?

# <reason>The final result is 1764 bolts more than originally estimated.</reason>

result = total_additional_bolts # ?

return result

~

Figure 7: 5T GSMSK (14" & i) i
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Example from GSMSK

Answer by Claude-3-5-Sonnet

Answer:

Let me help solve this step by step.

1) Let’s first establish the base amount:
- Original estimate = 18 bolts

2) Calculate how the design changes affect the amount:
- 5 times larger (E 9 times more intricate (E 6 times more elaborate
-5 E9 E 6 =270 times the original amount

3) Calculate new amount after design changes:
- 18 (E 270 = 4,860 bolts

4) Add extra bolts needed:
- Additional due to surge: 162 bolts
- Additional for banners: 810 bolts
- Total extra: 162 + 810 = 972 bolts

5) Calculate total new amount:
- 4,860 + 972 = 5,832 bolts

6) Find difference from original estimate:
-5,832-18=5,814

Therefore, 5,814 more bolts are needed compared to the original estimate. X

Answer by GPT-40

Answer:
To solve the problem step by step, let’s break down each part of the problem and make calculations as neces-
sary:
1. Initial Blue Fiber Requirement:

- Initial requirement for the robe is 2 bolts of blue fiber.
2. Design Enlargement:

- The design needs to be made 5 times larger. If the base requirement is 2 bolts, then 2 x 5 = 10 bolts are
needed just for the size increase.
3. Increased Intricacy:

- The design must be made 9 times more intricate. Hence, multiplying the enlarged design’s requirement
by 9 gives us 10 x 9 = 90 bolts.
4. Elaboration for the Winter Festival:

- The design must then be made 6 times more elaborate. Therefore, multiplying the requirement by 6 yields:
90 x 6 = 540 bolts of blue fiber.
5. White Fiber Requirement:

- The white fiber required is half of the blue fiber amount. Therefore, if the blue fiber needed is 540 bolts,
then the white fiber requirements would be 5% = 270 bolts.
6. Total Fiber Requirement (excluding extras):

- Blue fiber: 540 bolts

- White fiber: 270 bolts

- Total without extras: 540 + 270 = 810 bolts
7. Additional Bolt Requirements:

- An additional 162 bolts are needed due to a surge in festival attendance.

- An additional 810 bolts are required due to a special royal decree for ceremonial banners.
8. Total Additional Bolts:

- Additional from festival attendance: 162 bolts

- Additional from royal decree: 810 bolts

- Total additional bolts: 162 + 810 = 972 bolts
9. Total Bolts Needed:

- Total from the enlarged, intricate, and elaborate design plus additional requirements: 810 + 972 = 1782
bolts
10. Comparison with the Original Estimate:

- The original estimate is 18 bolts.
11. Difference in Requirement:

- Total more bolts needed compared to the original estimate: 1782 — 18 = 1764 .

Therefore, the total number of additional bolts needed compared to the initial estimate is \boxed { 1764 } .

v

Figure 8: fj Claude-3-5 Sonnet Fil GPT-40 4 i 45 % .
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Example from MATH

Original Question:
If 5z — 3 = 12, what is the value of 5z + 3 ?
Answer:

Original Solution Code

def solution():
# <reason>From the equation 5 — 3 = 12, we can solve for 5z by adding 3 to both sides.</reason>
right_hand_side = 12
constant_term = 3
# <reason>Adding 3 to both sides gives bx = 12 4+ 3 = 15 .</reason>
five_x =right_hand_side + constant_term
# <reason>Now for the expression 5x + 3 , we take the value of 52 which is 15 and add 3.</reason>
# <reason>Therefore, 5= + 3 = 15 + 3 = \boxed { 18 } .</reason>
result = five_x + constant_term
return result

New Question:
If 52 — 3 = 12, what is the value of (5z + 3)° — (52 — 3)° + (52)° ?
Answer:

New Solution Code

def solution():

# <reason>From the equation 5z — 3 = 12, we can solve for 5z by adding 3 to both sides.</reason>

right_hand_side = 12

constant_term = 3

# <reason>Adding 3 to both sides gives 5z = 12 4 3 = 15 .</reason>

five_x = right_hand_side + constant_term

# <reason>Now for the first expression 5z + 3, we take the value of 5z which is 15 and add 3.</reason>

expressionl = five_x + constant_term

# <reason>Therefore, 5z + 3 = 15 + 3 = 18 .</reason>

# <reason>For the second expression 5z — 3 , we already know it equals 12.</reason>

expression2 = right_hand_side

# <reason>For the third expression 5z , we know it equals 15.</reason>

expression3 = five_x

# <reason>For fifth powers, we can use the difference of fifth powers formula: a® — b° = (a — b)(a* +
a®b + a®b® + ab® + b*) </reason>

a = expressionl

b = expression2

# <reason>First calculate a — b = 18 — 12 = 6 </reason>

difference =a - b

# <reason>Now we can compute (5z + 3)° — (5z — 3)° = 18° — 12° = (18 — 12)(18* + 18% % 12 +
182 % 12% + 18 % 123 4 12*) </reason>

result]l = difference*(a**4 + a**3*b + a**2*b**2 + a*b**3 + b**4)

# <reason>Finally, add (52)° = 15° to get the final result</reason>

result = resultl + expression3**5

return result

Figure 9: 4" Ji F £/ 1
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Example from MATH
Answer by Claude

Answer:
Let me solve this step by step.
1) First, from 5z — 3 = 12
- Let’s solve for 5x
-bx =15
- Therefore, z = 3
2) Now, let’s substitute 5z = 15 into each expression:

-5r+3=18
-5r—3 =12
-5x =15

3) Our expression is g5x +3)% — (5z — 3)° + (5z)°
- This becomes 18°> — 12° + 15

4) Let’s calculate each term:
-18% = 1,889, 568
- 125 = 248,832
- 15° = 759,375

5) Now let’s do the final calculation:
- 1,889,568 — 248,832 + 759, 375
- 1,889,568 4 759, 375 — 248, 832
- 2,648,943 — 248,832
-2,400,111

Therefore, \boxed { 2,400,111 } \/

Figure 10: Claude-3-5-Sonnet [} & % .
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Example from MATH

Answer by GPT-40

Answer:
To solve the problem, we start by determining the value of = from the equation 5z — 3 = 12.
Step 1: Solve for

5r —3 =12
Add 3 to both sides to isolate the term with x :
Sr =12+ 3
5z =15
Divide both sides by 5 to solve for « :
.1
5
3B =g

Step 2: Find the values of 5z + 3 , 5z — 3, and 5z , and then use these to find (5 4 3)° — (52 — 3)° 4 (52)°
Forz =3:

5x =5x3=15
5 +3=154+3=18
bx —3=15—-3=12
Now compute:
(5z + 3)° = 18°
(5z — 3)° = 12°
(5z)° = 15°
We want to find:
(5z + 3)° — (5z — 3)° + (5z)°
Substituting the known expressions:
18° — 12° +15°

Step 3: Simplify using algebraic identities
Notice that:

(5z + 3)° — (52 — 3)°

can be rewritten using the identity for the difference of two powers. However, direct computation is feasible
for specific integer substitutions like here.

= (18° —12°) 4+ 15°

we’ll actually find separately a = 18 , b = 12, ¢ = 15, and verify simplified nodes. More insight into
simplification is if you notice symmetric material:

Thus separate terms:

Notice there’s symmetry in approximating:

If you alert yourself:

Throwback Insight: X (FoE Ly )
Arithmetic arithmetic:

Expertize

While these factors symmetric exposure releases:
therefore \boxed { 0 }

Figure 11: GPT-40 [JE5HRE K.
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Example from AIME_2024

Original Question:

Jen enters a lottery by picking 4 distinct numbers from S = {1,2,3,--- ,9,10}. 4 numbers are randomly chosen from
S. She wins a prize if at least two of her numbers were 2 of the randomly chosen numbers, and wins the grand prize if
all four of her numbers were the randomly chosen numbers. The probability of her winning the grand prize given that
she won a prize is 7 where m and n are relatively prime positive integers. Find m +n .

Original Solution Code

def solution():

# <reason>Import math package for computing combinations.</reason>

from math import comb

# <reason>For getting exactly 2 numbers right: We have C(4,2) ways to choose which 2 of Jen’s 4 numbers
match the lottery,

# and C(6,2) ways for the lottery to choose the other 2 numbers from the remaining 6 numbers.</reason>

ways_two_match = comb(4, 2) comb(6, 2)

# <reason>For getting exactly 3 numbers right: We have C(4,3) ways to choose which 3 of Jen’s 4 numbers
match the lottery,

# and C(6,1) ways for the lottery to choose the last number from the remaining 6 numbers.</reason>

ways_three_match = comb(4, 3) * comb(6, 1)

# <reason>For getting all 4 numbers right: There is only 1 way - all numbers must match.</reason>

ways_four_match = 1

# <reason>Total number of favorable cases (winning a prize) is the sum of ways to get 2, 3, or 4
matches.</reason>

total_favorable_cases = ways_two_match + ways_three_match + ways_four_match

# <reason>Using Bayes’ Theorem, P(grand prize | prize) = P(grand prize) / P(prize) = 1/115.</reason>

m = 1 # numerator

n = total_favorable_cases # denominator

# <reason>The answerism+n =1+ 115 = 116.</reason>

result =m +n

return result

New Question:

Jen enters a lottery by picking 4 distinct numbers from S = {1,2,3,- - ,9,10}. 4 numbers are randomly chosen from
S. She wins a small prize if exactly two of her numbers were among the randomly chosen numbers, a medium prize
if exactly three numbers match, and the grand prize if all four of her numbers match. The probability of her winning
the grand prize given that she won at least a medium prize is 2> where m and n are relatively prime positive integers.
Findm +n .

New Solution Code

def solution():

# <reason>Import math package for computing combinations.</reason>

from math import comb

# <reason>For getting exactly 2 numbers right: We have C(4,2) ways to choose which 2 of Jen’s 4 numbers
match the lottery,

# and C(6,2) ways for the lottery to choose the other 2 numbers from the remaining 6 numbers.</reason>
ways_two_match = comb(4, 2) * comb(6, 2)

# <reason>For getting exactly 3 numbers right: We have C(4,3) ways to choose which 3 of Jen’s 4 numbers
match the lottery,

# and C(6,1) ways for the lottery to choose the last number from the remaining 6 numbers.</reason>

ways_three_match = comb(4, 3) * comb(6, 1)

# <reason>For getting all 4 numbers right: There is only 1 way - all numbers must match.</reason>

ways_four_match = 1

# <reason>For at least medium prize, we only consider cases with 3 or 4 matches.</reason>

total_medium_or_better = ways_three_match + ways_four_match

# <reason>Using Bayes’ Theorem, P(grand prize | medium or better) = P(grand prize) / P(medium or better)
= 1/25.</reason>

m = 1 # numerator

n = total_medium_or_better # denominator

# <reason>The answer is m + n = 1 + 25 = 26.</reason> result =m + n

return result

Figure 12: & H AIME_2024 ({9 & [a) 3t .
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Example from MBPP

Original Question:

Write a function to find minimum of three numbers.
Original Test Samples:

assert min_of_three(10,20,0) == 0

assert min_of_three(19,15,18) == 15

assert min_of_three(-10,-20,-30) == -30

Original Solution Code

def min_of_three(a,b,c):

if (a<=Db) and (a <= ¢):
smallest = a

elif (b <=a) and (b <= c¢):
smallest = b

else:
smallest = ¢

return smallest

New Question:

Write a function that finds the minimum and maximum of three numbers and returns a tuple containing: (1) the
minimum value, (2) the count of how many times this minimum value appears, (3) the maximum value, and (4) the
count of how many times this maximum value appears among the three numbers. Additionally, if the minimum and
maximum are the same number (meaning all three numbers are equal), return (-1, -1, -1, -1).

New Test Samples:

assert min_max_with_count(10, 20, 0) == (0, 1, 20, 1)

assert min_max_with_count(15, 15, 18) == (15, 2, 18, 1)

assert min_max_with_count(-30, -30, -30) == (-1, -1, -1, -1)

assert min_max_with_count(-20, -20, -10) == (-20, 2, -10, 1)

assert min_max_with_count(5, 3, 3) == (3, 2,5, 1)

assert min_max_with_count(7,7,4)==4, 1, 7, 2)

New Solution Code

def min_max_with_count(a, b, ¢):
# First find the minimum value
if (a<=Db) and (a <= ¢):

smallest = a

elif (b <= a) and (b <= ¢):
smallest = b

else:
smallest = ¢

# Find the maximum value
if (a >=Db) and (a >=¢):

largest=a

elif (b >=a) and (b >=c¢):
largest =b

else:
largest =c

# Count occurrences of the minimum value
min_count =0
if a == smallest:
min_count += 1
if b == smallest:
min_count += 1
if ¢ == smallest:
min_count += 1
# Count occurrences of the maximum value
max_count = 0
if a == largest:
max_count += 1
if b == largest:
max_count += 1
if ¢ == largest:
max_count += 1
# Check if all numbers are equal
if smallest == largest:
return (-1, -1, -1, -1)
return (smallest, min_count, largest, max_count)

Figure 13: 3% [ MBPP |1 &[]/,
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Error Case of GPT-o1

Question:

Charlotte went into the kitchen supply store knowing she wanted two identical sets of pots and pans for $ 120.00 each,
and a set of mixing bowls for $ 20.00. She initially planned to buy 5 utensils at $ 5.00 each but changed her mind and
decided not to buy any utensils. At check out, the clerk told her everything was 20

Answer:
917.6

O1’s wrong answer

Step 1: Calculate the initial cost of the items
Charlotte intended to buy Charlotte wanted: - Two identical sets of pots and pans, each for $ 120.00 - One set
of mixing bowls for $ 20.00 - Initially, she planned to buy 5 utensils at $ 5.00 each
The cost of two sets of pots and pans:
2 x 120 = 240

The cost of one set of mixing bowls:
1x20=20

The cost of 5 utensils at $ 5.00 each: X 15 fft )
5x5=25
So, initially, the total cost without any discounts is:
240 + 20 + 25 = 285
Step 2: Apply the 20 % discount
Since everything was 20 % off, Charlotte would only pay 80 % of the original price. To find the discounted
price, we multiply the total cost by 0.80:
285 x 0.80 = 228
Thus, after the discount, the total cost at checkout is:
228
Step 3: Calculate Charlotte’s total spending after the second purchase
Two months later, Charlotte came back and spent $ 709.60 more. To find her total spending, we add this to
the amount she spent during her first visit:

228 +709.60 = 937.60

Final Answer: Charlotte spent a total of:

Figure 14: GPT-ol 451RER 1.
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Error Case of GPT-o1l

Question:

Michael is replacing the carpet in his bedroom. The carpet he initially chose costs $ 12 per square foot, but due
to a supply shortage, the price increased by 6 times. Additionally, he needs to pay $ 2 per square foot for padding
underneath. His contractor initially quoted $ 4 per square foot to remove the old carpet, but due to labor shortages, this
cost also increased by 6 times. The installation cost is $ 34 per square foot, but due to the complexity of the job, the
contractor had to triple this rate. His bedroom measures 18 feet by 12 feet. How much will it cost Michael to replace
the carpet?

Answer:

43200

O1’s wrong answer

Let’s break the problem into parts step by step:
Step 1: Calculate the area of the bedroom
The area of the bedroom is given by:
Area = Length x Width = 18ft x 12ft = 216sq ft

Step 2: Calculate the cost of the carpet
Initially, the carpet costs $ 12 per square foot, but due to the price increase, it is now 6 times more expensive.
The new cost per square foot for the carpet is:

New carpet cost per square foot = 12 x 6 = 72 dollars per square foot
Thus, the total cost for the carpet is:

Total carpet cost = 72 dollars per square foot x 216 sq ft = 15552 dollars

Step 3: Calculate the cost of the padding
The padding costs $ 2 per square foot, so the total cost for the padding is:

Total padding cost = 2 dollars per square foot x 216 sq ft = 432 dollars
Step 4: Calculate the cost to remove the old carpet
Initially, the removal cost is $ 4 per square foot, but due to the labor shortage, it is now 6 times more expensive.
The new cost per square foot for removing the old carpet is:

New removal cost per square foot = 4 x 6 = 24 dollars per square foot
Thus, the total removal cost is:

Total removal cost = 24 dollars per square foot x 216 sq ft = 5184 dollars
Step 5: Calculate the installation cost
The installation cost is $ 34 per square foot, but due to the complexity of the job, the rate is tripled. The new
cost per square foot for installation is:
New installation cost per square foot = 34 x 3 = 102 dollars per square foot
Thus, the total installation cost is:
Total installation cost = 102 dollars per square foot x 216 sq ft = 22032 dollars

Step 6: Calculate the total cost
Now, we can add up all the costs:X (TTEEER)

Total cost = Total carpet cost + Total padding cost + Total removal cost + Total installation cost

Total cost = 15552 + 432 + 5184 + 22032 = 43300 dollars

Thus, the total cost for Michael to replace the carpet is:

Figure 15: GPT-ol 45— A 2.
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Error Case of GPT-o01

Question:
Compute the following:

— @ - (13) + (f) _ (196> N <176>

12870

Step 1: Understand the binomial coefficient

The binomial coefficient Z is defined as:

n n!
(k) ~ Bl(n—k)

Step 2: Compute each binomial coefficient

16
Compute < 4> :

= 1820

16 16! 16 x15x14x 13
4] 4(16—-4)! " 4x3x2x1

Compute

O1’s wrong answer

1 1 1 1
Compute ( 12) : By the symmetry of binomial coefficients, ( 12) = ( 46> . Therefore: ( 12) = 1820

Step 3: Substitute the values into the original expression
Now substitute the computed values of the binomial coefficients into the expression:

16 16 16 16 16
<4> — <12> + (8) — (9) + <7> = 1820 — 1820 + 12870 —

1820 — 1820 =0
0+ 12870 = 12870
12870 — 11440 = 1420
1420 + 11440 = 12860

Final Answer: The value of the expression is: | 12860

16\ 16! *16X15X14X13X12X11X10X9*12870
8 ) 816 —8)! 8XTXx6xb5x4x3x2x1 B
16
C i :
011’1]:)116(9)
16 16! 16 X 15 x 14 x 13 x 12 x 11 x 10 x 9 x 8
= = = 11440
9 9!(16 — 9)! IX8XTXEXHx4x3x2x1
16
C i :
ompue<7>
16) _ 160 16 x15x14x13x12x11x10 _ .\ 0
7] T6-17)! TXx6x5x4x3x2x1 B

N =1

Step 4: Simplify the expression Now simplify the expression step by step:X (175E)

11440 + 11440

Figure 16: GPT-o1 [H451R %21 3.
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Error Case of GPT-o1l

Question:

We write | X | to mean the greatest integer less than or equal to X ; for example L3%J =3.IfN = % , what is the
value of |10 | + |100N | + [1000N ] + [10000N | + [100000N | + [1000000N | + [10000000N | ?

Answer:

3030299

O1’s wrong answer

3

We are given that N = 73

, and we need to calculate the following sum:

|10N | + [100N | + [1000N | + [10000N | 4+ |100000N | + [1000000N | 4 [ 10000000 |

Let’s calculate each term step by step.

Step 1: Calculate N = 2

3
N = — ~0.272727...
11 0.272727
This is a repeating decimal.

Step 2: Calculate [ 10N |
10N =10 x 0.272727 ... = 2.72727 ...

The greatest integer less than or equal to 2.72727...1is |[I0N | = 2.
Step 3: Calculate | 100V |

100N = 100 x 0.272727 ... = 27.272727 . ..

The greatest integer less than or equal to 27.272727 .. .1is |[100N | = 27 .
Step 4: Calculate | 1000V |

1000N = 1000 x 0.272727 ... = 272.727272 . ..

The greatest integer less than or equal to 272.727272. .. is [1000N | = 272.
Step 5: Calculate | 10000 |

10000N = 10000 x 0.272727 ... = 2727.272727 . ..

The greatest integer less than or equal to 2727.272727 ... is |[10000N | = 2727 .
Step 6: Calculate [ 100000N |

100000N = 100000 x 0.272727 ... = 27272.727272 ...

The greatest integer less than or equal to 27272.727272 . .. is | 100000N | = 27272 .
Step 7: Calculate | 1000000N |

1000000N = 1000000 x 0.272727 ... = 272727.272727 ...

The greatest integer less than or equal to 272727.272727 ... is | 1000000 | = 272727 .
Step 8: Calculate | 10000000V |

10000000N = 10000000 x 0.272727... = 2727272.727272 . ..
The greatest integer less than or equal to 2727272.727272 . .. is [10000000N | = 2727272 .
Step 9: Add all the terms Now, we add the results:X (1RE)
|10N| + [100N | + [1000N | + |10000N | + |100000N | + [1000000N | + | 10000000V |

=24 27 4 272 4 2727 + 27272 + 272727 + 2727272
= 3028301

Thus, the value of the expression is:

Figure 17: GPT-ol [{44iRZE151 4.
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You are a mathematician with expertise in Algebra, Calculus, Statistics, Geometry, Linear Algebra, and Number The-
ory, and you are also good at Python coding. You will receive a mathematical problem and its reasoning process
that often contains LaTeX formulas or Asymptote language that describes vector graphics and LaTeX formulas. The
answer to the problem is wrapped in \boxed{}. Your task is to understand the problem and generate a code-based
solution using the provided reasoning process. For each code line, you should integrate the corresponding reasoning
process into the code comment. Ideally, you should name the numerical values in these calculation with semantic
variable names related to the problem and the reasoning process, and generate your code based on the results of these
replacements. Keep in mind that the reasoning may implicitly include mathematical concepts related to the solution.
Use your knowledge to fill in any missing intermediate steps in the code to ensure the solution is complete. Wrap the
generation in <answer></answer> tags.

You should keep in mind that:

1. Strictly follow the required XML format.

2. For complex outputs (e.g., intervals, complex numbers, coordinates), represent them as strings. Pay special attention
to intervals, ensuring clear differentiation between open and closed bounds. In addition, each line of your code should
maintain a simple calculation process (binary ops ideally) whenever possible.

3. When necessary, you can generate your code based on python packages such as ‘math’, ‘sympy’, ‘scipy’, and
‘numpy’.

4. Ensure your code generation is complete and sufficient to solve the problem. Make sure the running result of the
code is exactly same as the answer wrapped in \boxed{}.

5. Ensure that the integrated output is coherent. The reasoning for each line of code must strictly correspond to the
code, and all reasoning steps should collectively maintain logical continuity.

Here are some examples to show you how to do it:
{Few Shot Examples}

How about this question?

Question: {question}

Reasoning: {reasoning}

Figure 18: fUAAE B4R o
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Prompt for GSMSK

You are given a problem, and its solution process including both reasoning text and corresponding python code. Then
I will add more steps in solution code, your tasks are as follows:

1. Create a new question and the corresponding solution process by filling in the [REASON_PAD] placeholder before
each line of code with reasoning that directly relates to it.

The added intervention content is indicated in "extra_var" and “op_var", and there maybe some intermediate vari-
ables started with “intermediate_x" to help you understand how this intervention is resulted. Your question should
reflect both the information of "extra_var" and the information of "intermediate_x" (if any), and they should be
causally linked. You can utilize the running results commented after the code line to generate the question and rea-
soning process, but you should calculate the final result by yourself, which is commented as "?". Return (1) the
modified question wrapped in (<question></question> tags, (2) the correspond solution process wrapped in <solu-
tion></solution> tags, and (3) the final answer in <answer></answer> tags.

2. Rename "extra_var" and "op_var" based on the modified question and modified reasoning process, wrapped
"extra_var" in <exvar></exvar> tags and "op_var" in opvar></opvar> tags.

3. Evaluate whether the new question and reasoning process are logically sound and free from factual, computational,
or logical errors. Return the evaluation as either <eval>CORRECT</eval> or <eval>INCORRECT</eval>.

You should keep in mind that:

1. Strictly follow the required XML format, and do not alter the code.

2. Ensure the question is clear and precise, eliminating any ambiguity by clearly defining all terms and scenarios.

3. Ensure the integrated output is complete and sufficient to solve the problem.

4. Ensure that the integrated output is coherent. The reasoning for each line of code must strictly correspond to the
code, and all reasoning steps should collectively maintain logical continuity.

5. When evaluating, keep in mind that for a math problem, in the interest of computational simplicity, some exaggerated
statements (such as excessive work or a huge amount of food intake, etc.) and professional errors in other fields are
permissible. You should pay attention to any errors in the reasoning and highlight common factual errors (such as
a day having 25 hours, 0.5 people, eating -2 apples, etc.) if they are not pre-assumed. Besides, you should tolerate
roundabout answers or redundant steps as long as theyre logically sound and return the correct result.

Here is one example to show you how to do this task,
{Few Shot Example}

How about this question?

H#iHHE

QUESTION: {question}

SOLUTION:

@

{program}

@

If we add more steps into the code, we will have the new solution program as:

{program_intervened}

OUTPUT:
MODIFIED SOLUTION:
MODIFIED QUESTION:
ANSWER:
RENAME:

EVALUATION:

Figure 19: Jy GSM8K AT BI85 o
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Prompt for MATH

You are a mathematician with expertise in Algebra, Calculus, Statistics, Geometry, Linear Algebra, and Number The-
ory. You are given a mathematical problem that may contain LaTeX or Asymptote code to describe tabular data and
vector graphics. You are also given its solution code, of which each line represents one step in solving the problem,
with comments explaining the reasoning process. Based on the provided problem and code, your task is to

1. Generate a more challenging problem that requires one additional reasoning step compared to the original problem.
Ensure the problem remains logically consistent and relevant. You need to provide (1) the new problem enclosed
in <question></question> and (2) the complete solution code enclosed in <code></code> following the format
of the provided solution with comments explaining the reasoning process. Moreover, to verify that an additional
step has been incorporated, (3) specify and explain the extra step added to the solution process and enclose it in
<added_code></added_code>.

2. Evaluate whether the new question and reasoning process are logically sound and free from factual, computational,
or logical errors. Return the evaluation as either <eval>CORRECT</eval> or <eval>INCORRECT</eval>. Note that
for the interest of computational simplicity, some exaggerated statements (such as excessive work or a huge amount
of food intake, etc.) and professional errors in other fields are permissible. You should pay attention to any reasoning
errors and highlight common factual errors (such as a day having 25 hours, 0.5 people, eating -2 apples, etc.) if they
are not pre-assumed. You should keep in mind that:

1. Strictly follow the required xml format.

2. Ensure the question is clear and precise, eliminating any ambiguity by clearly defining all terms and scenarios.

3. Read and understand the latex and asymptote language in the reasoning process, you should keep them in the new
question and modify them if necessary.

4. When necessary, you can generate your code based on python packages such as ‘math’, ‘sympy’, ‘scipy’, and
‘numpy’.

5. Remember to update the names of corresponding variables in the subsequent code to reflect the modification.

6. When evaluating, pay special attention to the occurrence of decimals and negative results, as they often lead to
unreasonable results in real-world or mathmatical contexts (such as 0.5 people, eat -3 apples, etc.) Here are some

examples to show you how to do this task:
{Few Shot Examples}

How about this question?

H#it##

QUESTION: {question}

CODE:

{program}

OUTPUT:

NEW QUESTION:
NEW CODE:
ADDED CODE:

EVALUATION:

Figure 20: XHURSEHi% 4 MATH R .
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Evaluate if the given question and the corresponding reasoning process are logically sound. Return the evaluation as
either <eval>CORRECT</eval> or <eval>INCORRECT</eval>. Keep in mind that for a math problem, in the interest
of computational simplicity, some exaggerated statements (such as excessive work or a huge amount of food intake,
etc.) and professional errors in other fields are permissible. You should pay attention to any errors in the reasoning and
highlight common factual errors (such as a day having 25 hours, 0.5 people, eating -2 apples, etc.) if they are not pre-
assumed. Besides, you should tolerate roundabout answers or redundant steps as long as they’re logically sound and
return the correct result. Return your answer only. Additionally, if you assess it as incorrect, offer brief explanations
enclosed in <explain></explain>.

QUESTION: {question}

REASONING:{reasoning}

Figure 21: JH T P54 ARG 7R o

Below is a math problem. Please solve it step by step and put your answer in ‘\boxed{}’.
#it#

Problem: {problem}

Let’s think step by step:

Figure 22: I T UIZAMIHER Y ERR -
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Error Case of Finetuned Qwen-2-7b

Question:
The function f(z) satisfies f(z + y) = f(z)f(y) for all real numbers x and y. If f(2) = 9, find f(5).
Answer:

Correct answer by pretrained Qwen-2-7b

The given functional equation f(z + y) = f(x)f(y) is a well-known property of exponential functions. In
particular, if f(x) is an exponential function of the form f(z) = a” for some constant a , then it satisfies the
given functional equation.

To see why, let’s substitute f(z) = a” into the functional equation:

fl@+y) = f@)fly) = a"" =a"a’ = o™ = a" ",

This equality holds for all real numbers x and y , so the functional equation is satisfied by the exponential
function f(x) = a” .

Now, we are given that f(2) = 9 . Since f(x) = a” , we have a®> = 9, which implies @ = 3 ora = —3
. However, since f(x) is an exponential function, it must be positive for all real numbers = . Therefore, we
must have a = 3 .

Finally, we can find f(5) by substituting z = 5 into the exponential function f(z) = 3% :

f(5) = 3% = 243.

Therefore, the value of f(5) is \/

Wrong answer by finetuned Qwen-2-7b using our dataset

Given that f(2) = 9. Let’s verify this property with some test values. Let’s use x = 2 and y = 2 to demonstrate
the functional equation. Calculate f(2) * f(2) =9 * 9 = 81. Verify that f(4) = f2 + 2) = f(2) * f(2) = 81.
Calculate f(5) = f(2 + 3) = f(2) * f(3). Since f(2) =9, we need to find f(3). From f(4) = f(2 + 2) = f(2) * f(2) =
81, we can find f(3) = f(4)/f(2) = 81/9 = 9. Therefore, f(5) = f(2) * f(3) =9 * 9 = 81. # # # # The answer is

. X

Figure 23: {5 #5125 SR 11 -
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