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B.Sc. DEGREE EXAMINATION, NOVEMBER 2016.
III YEAR — VI SEMESTER
ELECTIVE PAPER III —  OPERATIONS RESEARCH
Time : 3 hours                                                                                                      Max. Marks : 75
SECTION A — (10 × 2 = 20 marks)
Answer any TEN questions.
1. Define feasible region.
2. When we say that an L.P.P have  (a)    an infinite number of solution. 
(b)   an unbounded solution.
3. Define slack variables and surplus variables.
4. Express the following L.P.P in standard form. 

Minimize  

            Subject to,  
5. Find an initial basic feasible solution to the following  transportation problem by least cost method.

                                        1      2       3   Availability


                                  

                       Demand   
6. Define an assignment problem.
7. Define sequencing problem.
8. 


Five jobs are to be completed by through two machines and in the order. Processing times in hours are given below. Determine a sequence for the jobs that will minimize the elapsed time.
                        Job :             1         2         3        4         5
                       Machine A :  5         1         9        3        10
                       Machine B  : 2         6         7        8         4
9. Define critical path of a project network.
10. Express the expected duration of an activity of a project in terms of optimistic , pessimistic and most likely time estimates.
11. Define  (a)    feasible solution
                               (b)    basic solution and
                               (c)    basic feasible solution of a LPP.
12. Describe the total float and free float of an activity.
 (
[P.T.O.]
)

SECTION B — (5 × 5 = 25 marks)
Answer any FIVE questions.
13. Solve the following LPP by graphical method.

                        Maximize 
            Subject to

                       
14. 
Solve    Maximize 
            Subject to 

                          
             by simplex method.
15. Explain the steps in the Hungarian method for solving assignment problems.
16. Use graphical method to minimize the time needed to process the following jobs on the machines shown. Also calculate the total time elapsed to complete both the jobs.


             Job 1   Sequence       M1          M2         M3        M4
	                      Time (hrs)        5           7              8         4


            Job 2    Sequence       M4         M2         M1        M3
	                Time (hrs)      9           8             5           6

17. The following table gives the activities in a construction project and time duration:
               Activity :	   1-2	  1-3	 2-3	 2-4	       3-4	       4-5
            Preceding activity :	  -	    -	 1-2	 1-2        1-3,2-3   2-4,3-4
                      Time(days):	   20     25    10      12              5          10
(a)     Draw the activity network of the project.
(b)     Find the total float and free-float for each activity.
18. A company produces refrigerators in Unit I and heaters in Unit II . The two products are produced and sold on a weekly basis. The weekly production cannot exceed 25 in Unit I and 36 in Unit II , due to constraints 60 workers are employed. A refrigerators requires 2 man-week of labour , while a heater requires 1 man-week of labour. The profit is ` 600 per refrigerator and `400 per heater. Formulate the LPP problem.

19. Solve the following assignment problem:
                            1       2      3   4


                     


SECTION C — (3× 10 = 30 marks)
Answer any THREE questions.
20. A company produces two kinds of leather belts. Belt A is a high quality belt, and belt B is of lower quality belt. The respective profits are Rs. 4 and Rs. 3 per belt. Each belt of type A requires twice as much time as a belt of type B, and if all belts were of type B, the company could produce 1000 belts per day. The supply of leather is sufficient for only 800 belts per day. Belt A requires a fancy buckle and only 400 per day are available. There are only 700 buckles a day available for belt B. Find the optimal solution.
21. Use two-phase simplex method to solve following LPP.

               Minimize
                  Subject to 

                            
22. Solve the following transportation problem.
                                       To          Supply 



                   From  
              Demand    7    5    3     2
23. Find the sequence that minimizesthe total elapsed time required to complete the following tasks on machines M1 and M2 in the order M1M2. Also find the idle time and total elapsed time.
                       Task  :    A          B        C         D       E        F       G        H        I
                 Machine M1  :     2          5         4          9        6        8        7        5        4
                 Machine M2  :     6          8         7          4        3        9        3        8       11   
24. A small project consists of  7 activities whose time estimates are given below. 
                                Activity  :	     1 - 2	      1 - 3	      1 - 4	      2 - 5	         3 - 5	           4 -6        5 -  6
                  Optimistic time   :          1             1             2            1                2                  2             3
                  Most likely time  :          1             4             2            1                5                 5             6
                   Pessimistic time :	         7             7             8            1               14                8            15  
(a) Draw the network and find the critical path.
(b) What is expected project length.
(c) What is the probability that the project will be completed
(i) at least 4 weeks earlier than expected time? and 
(ii)  no more than 4 weeks later than expected time ?
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