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PART- A (10 × 1 = 10 Marks)
Answer any TEN questions.
1. A mathematical method to maximize or minimize a linear objective function subject to linear constraints.
2. Any solution that satisfies all the constraints of a given LPP.
3. The assignment problem is a special type of transportation problem where the goal is to assign tasks to resources at minimum cost or maximum efficiency, with a one-to-one allocation.
4. Two assumptions of the transportation model are: (i) total supply equals total demand, (ii) transportation cost per unit is constant between any source and destination.
5. The transportation problem deals with distributing goods from multiple sources to multiple destinations, while the assignment problem deals with allocating each resource to exactly one task.
6. A sequencing problem is about determining the optimal order of processing jobs on machines to minimize total processing time or idle time.
7. A two-person zero-sum game is a competitive situation where one player’s gain is exactly equal to the other player’s loss.
8. In a game with a saddle point, the value of the game is the element at the saddle point, which is the largest of the row minima and the smallest of the column maxima.
9. A group replacement policy is a strategy where all items in a group are replaced simultaneously at fixed intervals, regardless of individual failures.
10. PERT focuses on probabilistic activity times for uncertain projects, while CPM uses deterministic times for projects with predictable durations.
11. Decision tree analysis is a graphical method used to evaluate alternative strategies under uncertainty by mapping decisions, chance events, and outcomes.
12. Queuing models are applied in bank service counters and call centers to optimize aiting times and service efficiency.
PART - B (5 × 5 = 25 Marks)
Answer any FIVE questions.
13. Formulation
      Let x = units of product A, y = units of product B.
      Maximize Z=50x+40y
      subject to
      2x+4y≤100 (machine hours)
      3x+2y≤90 (labor hours)
      x≥0,  y≥0
14. Total transportation cost (initial BFS)
= 6×60+9×40+14×10+9×10+16×306
= 360+360+140+90+480=₹1430.
15. Final optimal assignment (obtained by Hungarian procedure)
· W1 → J3 (cost = 69)
· W2 → J2 (cost = 37)
· W3 → J1 (cost = 11)
· W4 → J4 (cost = 23)
Total minimum cost = 69+37+11+23=₹140.
16. Optimal Sequence:
         3→4→5→1→2 
         Total elapsed time: 39 hours
         Idle time on Machine A: 000 hours
          Idle time on Machine B: 6+6+7+7=266 + 6 + 7 + 7 = 266+6+7+7=26 hours
17. Optimal strategy for Player A: A1​ with 0.5, A2​ with 0.5
       Optimal strategy for Player B: B1​ with 0.75, B2​ with 0.25
        Value of the game: 3.53
18. Critical Path: A–B–D–F
      Project Completion Time: 17 days
19. Mean service time = 30 minutes = 0.50  hours
      μ=10/5=2 fans/hour 
      Arrival rate = 10 fans / 8 hours
       λ=10/8=1.25 fans 
          Working day length = 8 hours
         The probability that the mechanic is idle is:
         P0=1−ρ=1−0.625=0.375
       Idle Time=P0​×Working Hours=0.375×8=3 hours/day
         Mechanic’s Expected Idle Time per Day = 3 hours






PART - C (4 × 10 = 40 Marks)
Answer any FOUR questions
20.
     Production planning – deciding what to produce, when, and how much.
      Inventory control – managing stock levels to reduce costs and avoid shortages.         
     Transportation & logistics – finding the best routes and schedules for delivery.
      Scheduling – assigning jobs, staff, or machines to tasks efficiently.
      Resource allocation – distributing limited resources for maximum benefit.
      Project management – planning, monitoring, and controlling projects effectively
21.Maximum profit occurs at the intersection point
      x=32/3≈10.67, y=44/3​≈14.67
      Zmax​=1840/3​≈₹613.33
22. Total transportation Cost=(5×19)+(2×50)+(9×40)+(8×8)+(10×70)       
      =95+100+360+64+700=1319
23. Player A’s optimal strategy: A1with  2/3, A3 with 1/3​
       Player B’s optimal strategy: B1 with 1/3,B3 with 2/3​
       Value of the game: 8/3≈2.67
24.
	Year
	Maintenance Cost (₹)
	Cumulative Maintenance Cost (₹)
	Total Cost (Depreciation + Cumulative Maint.) (₹)
	Average Annual Cost (₹)

	1
	200
	200
	7,500 + 200 = 7,700
	7,700 ÷ 1 = 7,700

	2
	500
	700
	7,500 + 700 = 8,200
	8,200 ÷ 2 = 4,100

	3
	900
	1,600
	7,500 + 1,600 = 9,100
	9,100 ÷ 3 ≈ 3,033.33

	4
	1,400
	3,000
	7,500 + 3,000 = 10,500
	10,500 ÷ 4 = 2,625

	5
	2,000
	5,000
	7,500 + 5,000 = 12,500
	12,500 ÷ 5 = 2,500

	6
	2,700
	7,700
	7,500 + 7,700 = 15,200
	15,200 ÷ 6 ≈ 2,533.33

	7
	3,600
	11,300
	7,500 + 11,300 = 18,800
	18,800 ÷ 7 ≈ 2,685.71


 
 Optimal Replacement Year: Replace at the end of Year 5
 Minimum Average Annual Cost: ₹2,500
25. (i) Average number of customers in the queue = 2.25 customers
      (ii) Average time a customer spends in the system = 2 minutes

