
User Query

A train travels from Station A to Station E, passing through stations B, C, and D, in that order. The train

has a seating capacity of 200. A ticket may be booked from any station to any other station ahead on

the route, but not to any earlier station.

A ticket from one station to another reserves one seat on every intermediate segment of the route. For

example, a ticket from B to E reserves a seat in the intermediate segments B – C, C – D, and D – E.

The occupancy factor for a segment is the total number of seats reserved in the segment as a

percentage of the seating capacity. The total number of seats reserved for any segment cannot exceed

200.

The following information is known.

1. Segment C – D had an occupancy factor of 95%. Only segment B – C had a higher occupancy

factor.

2. Exactly 40 tickets were booked from B to C and 30 tickets were booked from B to E.

3. Among the seats reserved on segment D – E, exactly four-sevenths were from stations before C.

4. The number of tickets booked from A to C was equal to that booked from A to E, and it was

higher than that from B to E.

5. No tickets were booked from A to B, from B to D and from D to E.

6. The number of tickets booked for any segment was a multiple of 10.

CAT 2025 Slot 1 - DI LR

1. What was the occupancy factor for segment D – E?

35% 84% 77% 70%

2. How many tickets were booked from Station A to Station E?

3. How many tickets were booked from Station C?

4. What is the difference between the number of tickets booked to Station C and the number of

tickets booked to Station D?

5. How many tickets were booked to travel in exactly one segment?

Goals

Solve CAT 2025 DI-LR Train Problem: Deduce train ticket bookings and segment occupancies

based on given constraints and answer 5 specific questions. [Completed]



Tasks

Define Variables and Initial Knowns: Establish variables for ticket bookings (N_XY) and list all

explicitly given or directly derivable values. [Completed]

Formulate Segment Seat Reservation Equations: Create equations to calculate the total seats

reserved for each segment (A-B, B-C, C-D, D-E) based on all possible ticket types that traverse

that segment. [Completed]

Apply Constraints to Deduce Ticket Numbers: Systematically use all given constraints

(occupancy factors, ratios, inequalities, 'multiples of 10' rule) to solve for the unknown ticket

numbers (N_XY). [Completed]

Verify Unique Solution and Constraints: Once a set of ticket numbers is deduced, cross-verify

against all original constraints to ensure consistency and uniqueness. [Completed]

Answer Specific Questions: Calculate and provide answers to the five questions posed in the

problem based on the derived ticket numbers and segment occupancies. [Completed]

Data Vault

Initial Knowns and Variables for DI-LR Train Problem: Consolidated list of variables, known values,

and direct deductions from the problem statement. [text]

Seating Capacity = 200
All N_XY (number of tickets from X to Y) must be a multiple of 10.
Occupancy Factor for a segment = (Total seats reserved / 200) * 100%.
Total seats reserved for any segment <= 200.

Possible Ticket Types (N_XY):
N_AB, N_AC, N_AD, N_AE
N_BC, N_BD, N_BE
N_CD, N_CE
N_DE

Explicitly Given or Derived Values:
- N_BC = 40 (Constraint 2)
- N_BE = 30 (Constraint 2)
- N_AB = 0 (Constraint 5)
- N_BD = 0 (Constraint 5)
- N_DE = 0 (Direct tickets from D to E are zero - Constraint 5)

Relationships and Constraints:
- N_AC = N_AE (Constraint 4)
- N_AC > N_BE => N_AC > 30. Since N_AC is a multiple of 10, N_AC >= 40. (Constraint 4)
- Occupancy_CD = 95% => Seats_CD = 0.95 * 200 = 190. (Constraint 1)
- Occupancy_BC > Occupancy_CD => Seats_BC > 190. Since Seats_BC <= 200, Seats_BC must be 
200. (Constraint 1)
- For segment D-E: Seats_DE_from_beforeC = (4/7) * Seats_DE_total. This implies 



Seats_DE_total must be a multiple of 7. (Constraint 3)

Next Step: Formulate Segment Seat Reservation Equations.

Segment Seat Reservation Equations for DI-LR Train Problem: Equations defining the total seats

reserved for each segment, incorporating known zero-ticket routes. [text]

Let S_XY denote the total seats reserved for segment X-Y.
Let N_XY denote the number of tickets booked from station X to station Y.

From previous deductions: N_AB = 0, N_BD = 0, N_DE = 0.

Equations:

1.  **Segment A – B (S_AB):**
    Tickets passing through A-B: N_AB, N_AC, N_AD, N_AE
    S_AB = N_AB + N_AC + N_AD + N_AE
    S_AB = 0 + N_AC + N_AD + N_AE
    **S_AB = N_AC + N_AD + N_AE**

2.  **Segment B – C (S_BC):**
    Tickets passing through B-C: N_AC, N_AD, N_AE, N_BC, N_BD, N_BE
    S_BC = N_AC + N_AD + N_AE + N_BC + N_BD + N_BE
    S_BC = N_AC + N_AD + N_AE + N_BC + 0 + N_BE
    **S_BC = N_AC + N_AD + N_AE + N_BC + N_BE**

3.  **Segment C – D (S_CD):**
    Tickets passing through C-D: N_AD, N_AE, N_BD, N_BE, N_CD, N_CE
    S_CD = N_AD + N_AE + N_BD + N_BE + N_CD + N_CE
    S_CD = N_AD + N_AE + 0 + N_BE + N_CD + N_CE
    **S_CD = N_AD + N_AE + N_BE + N_CD + N_CE**

4.  **Segment D – E (S_DE):**
    Tickets passing through D-E: N_AE, N_BE, N_CE, N_DE
    S_DE = N_AE + N_BE + N_CE + N_DE
    S_DE = N_AE + N_BE + N_CE + 0
    **S_DE = N_AE + N_BE + N_CE**

These equations will be used in 'TASK_3' to deduce the unknown ticket numbers using the 
given constraints.

Deduced Ticket Numbers for DI-LR Train Problem: The unique set of ticket bookings (N_XY)

derived from applying all problem constraints. [text]

Based on the systematic application of all constraints, the unique set of ticket numbers 
is:

*   N_AB = 0 (Given)



*   N_AC = 50
*   N_AD = 30
*   N_AE = 50
*   N_BC = 40 (Given)
*   N_BD = 0 (Given)
*   N_BE = 30 (Given)
*   N_CD = 20
*   N_CE = 60
*   N_DE = 0 (Given - direct tickets)

**Verification of derived Occupancies (based on these values):**

*   **S_AB = N_AC + N_AD + N_AE = 50 + 30 + 50 = 130**
    Occupancy_AB = (130/200) * 100% = 65%

*   **S_BC = N_AC + N_AD + N_AE + N_BC + N_BE = 50 + 30 + 50 + 40 + 30 = 200**
    Occupancy_BC = (200/200) * 100% = 100% (Matches constraint: > 95%)

*   **S_CD = N_AD + N_AE + N_BE + N_CD + N_CE = 30 + 50 + 30 + 20 + 60 = 190**
    Occupancy_CD = (190/200) * 100% = 95% (Matches constraint)

*   **S_DE = N_AE + N_BE + N_CE = 50 + 30 + 60 = 140**
    Occupancy_DE = (140/200) * 100% = 70%

**Constraint Checks:**
1.  **Occupancy_CD = 95%. Only segment B – C had a higher occupancy factor.**
    Occupancy_CD = 95%. Occupancy_BC = 100%. All others (AB=65%, DE=70%) are lower. **
(Satisfied)**
2.  **Exactly 40 tickets were booked from B to C and 30 tickets were booked from B to E.**
    N_BC = 40, N_BE = 30. **(Satisfied)**
3.  **Among the seats reserved on segment D – E, exactly four-sevenths were from stations 
before C.**
    Seats_DE_total = 140. Seats_DE_from_beforeC = N_AE + N_BE = 50 + 30 = 80.
    (4/7) * 140 = 80. **(Satisfied)**
4.  **The number of tickets booked from A to C was equal to that booked from A to E, and it 
was higher than that from B to E.**
    N_AC = 50, N_AE = 50. N_BE = 30. N_AC = N_AE = 50 > N_BE = 30. **(Satisfied)**
5.  **No tickets were booked from A to B, from B to D and from D to E.**
    N_AB = 0, N_BD = 0, N_DE = 0. **(Satisfied)**
6.  **The number of tickets booked for any segment was a multiple of 10.**
    All deduced N_XY values (0, 20, 30, 40, 50, 60) are multiples of 10. **(Satisfied)**



Iteration 1

Reasoning

The user has presented a complex Data Interpretation and Logical Reasoning problem. My first

step is to create a main goal for solving this problem and then break it down into a series of tasks.

The problem requires careful deduction based on multiple constraints and calculations of ticket

bookings and segment occupancies. I will use a systematic approach to define variables, set up

equations, apply constraints to deduce unknown values, and finally answer the specific questions.

Tool Calls

Goals.Create

Result: {
  "id": "GOAL_1"
}

Tasks.Create

Result: {
  "id": "TASK_1"
}

Tasks.Create

Result: {
  "id": "TASK_2"
}

Tasks.Create

Result: {
  "id": "TASK_3"
}

Tasks.Create

Result: {
  "id": "TASK_4"
}

Tasks.Create

Result: {
  "id": "TASK_5"
}



Iteration 2

Reasoning

I have completed the initial task of defining variables and listing all knowns and direct derivations

from the problem statement. This includes identifying all possible ticket types (N_XY), the seating

capacity, applying the 'multiples of 10' rule, and extracting specific ticket counts and relationships

from the constraints. I've also clarified the interpretation of 'no tickets booked from D to E' as

referring to direct tickets (N_DE_direct=0) and noted that segment D-E occupancy will still include

tickets passing through it. I will now store these initial details in the DataVault for easy reference in

subsequent steps and then proceed to formulate the segment seat reservation equations.

Tool Calls

DataVault.Create

Result: {
  "id": "DV_1"
}

Tasks.UpdateStatus

Result: {
  "success": true
}

Tasks.UpdateStatus

Result: {
  "success": true
}



Iteration 3

Reasoning

I have successfully completed 'TASK_1: Define Variables and Initial Knowns' and stored the

information in DataVault 'DV_1'. Now, I am 'OnGoing' with 'TASK_2: Formulate Segment Seat

Reservation Equations'. I will define the total seats reserved for each segment (S_AB, S_BC, S_CD,

S_DE) by summing up all ticket types that traverse that segment. I will also incorporate the

previously identified zero-ticket segments to simplify these equations. Once formulated, I will

store these equations in the DataVault and mark 'TASK_2' as completed.

Tool Calls

DataVault.Create

Result: {
  "id": "DV_2"
}

Tasks.UpdateStatus

Result: {
  "success": true
}

Tasks.UpdateStatus

Result: {
  "success": true
}



Iteration 4

Reasoning

I have successfully completed 'TASK_2: Formulate Segment Seat Reservation Equations' and

stored them in DataVault 'DV_2'. I am now 'OnGoing' with 'TASK_3: Apply Constraints to Deduce

Ticket Numbers'. I systematically applied all given constraints to the equations and known values

to deduce the unknown ticket numbers (N_XY). I started by using the occupancy of segment B-C

(100% or 200 seats) to establish a relationship between N_AC, N_AD, and N_AE. Then, I used the

occupancy of segment C-D (95% or 190 seats) to further narrow down possibilities. Finally, the

critical constraint regarding the D-E segment occupancy (4/7 from before C) allowed me to

uniquely determine the values for N_AC, N_AD, N_AE, N_CD, and N_CE. I also verified that all other

constraints (multiples of 10, inequalities) are satisfied by this unique set of values. I will now store

these deduced ticket numbers in the DataVault, mark 'TASK_3' as completed, and proceed to

'TASK_4' for a final verification, and then 'TASK_5' to answer the specific questions.

Tool Calls

DataVault.Create

Result: {
  "id": "DV_3"
}

Tasks.UpdateStatus

Result: {
  "success": true
}

Tasks.UpdateStatus

Result: {
  "success": true
}

Tasks.UpdateStatus

Result: {
  "success": true
}



Iteration 5

Reasoning

I have successfully completed 'TASK_3: Apply Constraints to Deduce Ticket Numbers' and 'TASK_4:

Verify Unique Solution and Constraints', with all the derived ticket numbers and segment

occupancies stored in DataVault 'DV_3'. I am now 'OnGoing' with 'TASK_5: Answer Specific

Questions'. I will use the information in 'DV_3' to answer the five questions posed in the problem.

Once all questions are answered, I will mark 'TASK_5' and the main 'GOAL_1' as completed and

provide the final output.

Tool Calls

Tasks.UpdateStatus

Result: {
  "success": true
}

Goals.UpdateStatus

Result: {
  "success": true
}

Iteration 6

Reasoning

Final Answer

CAT 2025 DI-LR Train Problem Solved ✓

I have successfully deduced all ticket bookings and segment occupancies based on the given

constraints. All information used for deduction and verification is stored in the DataVault.

Seating Capacity = 200 All N_XY (number of tickets from X to Y) must be a multiple of 10. Occupancy

Factor for a segment = (Total seats reserved / 200) * 100%. Total seats reserved for any segment <=

200.



Possible Ticket Types (N_XY): N_AB, N_AC, N_AD, N_AE N_BC, N_BD, N_BE N_CD, N_CE N_DE

Explicitly Given or Derived Values:

N_BC = 40 (Constraint 2)

N_BE = 30 (Constraint 2)

N_AB = 0 (Constraint 5)

N_BD = 0 (Constraint 5)

N_DE = 0 (Direct tickets from D to E are zero - Constraint 5)

Relationships and Constraints:

N_AC = N_AE (Constraint 4)

N_AC > N_BE => N_AC > 30. Since N_AC is a multiple of 10, N_AC >= 40. (Constraint 4)

Occupancy_CD = 95% => Seats_CD = 0.95 * 200 = 190. (Constraint 1)

Occupancy_BC > Occupancy_CD => Seats_BC > 190. Since Seats_BC <= 200, Seats_BC must be

200. (Constraint 1)

For segment D-E: Seats_DE_from_beforeC = (4/7) * Seats_DE_total. This implies Seats_DE_total

must be a multiple of 7. (Constraint 3)

Next Step: Formulate Segment Seat Reservation Equations. Let S_XY denote the total seats reserved

for segment X-Y. Let N_XY denote the number of tickets booked from station X to station Y.

From previous deductions: N_AB = 0, N_BD = 0, N_DE = 0.

Equations:

1. Segment A – B (S_AB): Tickets passing through A-B: N_AB, N_AC, N_AD, N_AE S_AB = N_AB +

N_AC + N_AD + N_AE S_AB = 0 + N_AC + N_AD + N_AE S_AB = N_AC + N_AD + N_AE

2. Segment B – C (S_BC): Tickets passing through B-C: N_AC, N_AD, N_AE, N_BC, N_BD, N_BE

S_BC = N_AC + N_AD + N_AE + N_BC + N_BD + N_BE S_BC = N_AC + N_AD + N_AE + N_BC + 0

+ N_BE S_BC = N_AC + N_AD + N_AE + N_BC + N_BE

3. Segment C – D (S_CD): Tickets passing through C-D: N_AD, N_AE, N_BD, N_BE, N_CD, N_CE

S_CD = N_AD + N_AE + N_BD + N_BE + N_CD + N_CE S_CD = N_AD + N_AE + 0 + N_BE + N_CD

+ N_CE S_CD = N_AD + N_AE + N_BE + N_CD + N_CE

4. Segment D – E (S_DE): Tickets passing through D-E: N_AE, N_BE, N_CE, N_DE S_DE = N_AE +

N_BE + N_CE + N_DE S_DE = N_AE + N_BE + N_CE + 0 S_DE = N_AE + N_BE + N_CE

These equations will be used in 'TASK_3' to deduce the unknown ticket numbers using the given

constraints. Based on the systematic application of all constraints, the unique set of ticket numbers is:

N_AB = 0 (Given)

N_AC = 50



N_AD = 30

N_AE = 50

N_BC = 40 (Given)

N_BD = 0 (Given)

N_BE = 30 (Given)

N_CD = 20

N_CE = 60

N_DE = 0 (Given - direct tickets)

Verification of derived Occupancies (based on these values):

S_AB = N_AC + N_AD + N_AE = 50 + 30 + 50 = 130 Occupancy_AB = (130/200) * 100% = 65%

S_BC = N_AC + N_AD + N_AE + N_BC + N_BE = 50 + 30 + 50 + 40 + 30 = 200 Occupancy_BC =

(200/200) * 100% = 100% (Matches constraint: > 95%)

S_CD = N_AD + N_AE + N_BE + N_CD + N_CE = 30 + 50 + 30 + 20 + 60 = 190 Occupancy_CD =

(190/200) * 100% = 95% (Matches constraint)

S_DE = N_AE + N_BE + N_CE = 50 + 30 + 60 = 140 Occupancy_DE = (140/200) * 100% = 70%

Constraint Checks:

1. Occupancy_CD = 95%. Only segment B – C had a higher occupancy factor. Occupancy_CD =

95%. Occupancy_BC = 100%. All others (AB=65%, DE=70%) are lower. (Satisfied)

2. Exactly 40 tickets were booked from B to C and 30 tickets were booked from B to E. N_BC =

40, N_BE = 30. (Satisfied)

3. Among the seats reserved on segment D – E, exactly four-sevenths were from stations before

C. Seats_DE_total = 140. Seats_DE_from_beforeC = N_AE + N_BE = 50 + 30 = 80. (4/7) * 140 =

80. (Satisfied)

4. The number of tickets booked from A to C was equal to that booked from A to E, and it was

higher than that from B to E. N_AC = 50, N_AE = 50. N_BE = 30. N_AC = N_AE = 50 > N_BE =

30. (Satisfied)

5. No tickets were booked from A to B, from B to D and from D to E. N_AB = 0, N_BD = 0, N_DE =

0. (Satisfied)

6. The number of tickets booked for any segment was a multiple of 10. All deduced N_XY values

(0, 20, 30, 40, 50, 60) are multiples of 10. (Satisfied)

Deduced Ticket Bookings (N_XY):

N_AB: 0

N_AC: 50

N_AD: 30

N_AE: 50



N_BC: 40

N_BD: 0

N_BE: 30

N_CD: 20

N_CE: 60

N_DE: 0

Segment Occupancies (Seats Reserved / Occupancy Factor):

Segment A – B: 130 seats / 65%

Segment B – C: 200 seats / 100%

Segment C – D: 190 seats / 95%

Segment D – E: 140 seats / 70%

Answers to the Specific Questions:

1. What was the occupancy factor for segment D – E?

Answer: The total seats reserved for segment D-E were S_DE = N_AE + N_BE + N_CE = 50

+ 30 + 60 = 140. Given a seating capacity of 200, the occupancy factor is (140/200) * 100%

= 70%. (Option: 70%)

2. How many tickets were booked from Station A to Station E?

Answer: N_AE = 50 tickets.

3. How many tickets were booked from Station C?

Answer: Tickets booked from Station C are N_CD + N_CE = 20 + 60 = 80 tickets.

4. What is the difference between the number of tickets booked to Station C and the number of

tickets booked to Station D?

Tickets booked to Station C: N_AC + N_BC = 50 + 40 = 90.

Tickets booked to Station D: N_AD + N_BD + N_CD = 30 + 0 + 20 = 50.

Difference: 90 - 50 = 40.

5. How many tickets were booked to travel in exactly one segment?

Tickets for exactly one segment are: N_AB, N_BC, N_CD, N_DE.

N_AB = 0

N_BC = 40

N_CD = 20

N_DE = 0



Total: 0 + 40 + 20 + 0 = 60 tickets.


