1)

Solve the Transportation problem whose Cost matrix is given as follows, by 

i) North West Corner Method

ii) Least Cost Method

iii) Vogel’s Approximation Method

	Destinations/Origins
	D1
	D2
	D3
	D4
	Capacity

	O1
	1
	5
	3
	3
	34

	O2
	3
	3
	1
	2
	15

	O3
	0
	2
	2
	3
	12

	O4
	2
	7
	2
	4
	19

	Demand
	21
	25
	17
	17
	


   Also discuss its degeneracy. Further compare the solutions found by all above methods.  

                                                                                                                 (Marks- 30)

Solution:

North West Corner Rule:- 

	Destinations/Origins
	D1
	D2
	D3
	D4
	Capacity

	O1
	1(
21(1st itr)
	5
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13(2nd itr)
	3
	3
	34

34-21=13

13-13=0

	O2
	3
	3

12(3rd itr) (
	1
3(4th itr)
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	2
	15

15-12 =3 
3-3 = 0

	O3
	0
	2
	2

12(5th itr)
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	3
	12

12-12 = 0

	O4
	2
	7
	2

2(6th itr)(
	4

17(7th itr)
	19

19-2 = 17
17-17 = 0

	Demand
	21

21-21 = 0
	25

25-13=12
12-12=0
	17

17-3=14
14-12 = 2
2-2 = 0
	17

17-17=0
	


Total Transportation Cost = 1
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17

                                          =21+65 + 36 + 3 + 24 +4 + 68 = Rs. 221

Least Cost Method
	Destinations/Origins
	D1
	D2
	D3
	D4
	Capacity

	O1
	1
	5
	3
	3
	34

	O2
	3
	3
	1
	2
	15

	O3
	0

12(1st itr)
	2
	2
	3
	12

12-12 = 0

	O4
	2
	7
	2
	4
	19

	Demand
	21

21-12 = 9
	25
	17
	17
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================================================

	Destinations/Origins
	D1
	D2
	D3
	D4
	Capacity

	O1
	1

9(2nd itr)
	5
	3
	3
	34

34- 9 = 25

	O2
	3
	3
	1
	2
	15

	O4
	2
	7
	2
	4
	19

	Demand
	21

21-12 = 9
9-9 = 0
	25
	17
	17
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=====================================================

	Destinations/Origins
	D2
	D3
	D4
	Capacity

	O1
	5
	3
	3
	34

34- 9 = 25

	O2
	3
	1

15(3rd Itr)
	2
	15

15-15 = 0

	O4
	7
	2
	4
	19

	Demand
	25
	17

17-15=2
	17
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====================================================
	Destinations/Origins
	D2
	D3
	D4
	Capacity

	O1
	5
	3
	3
	34

34- 9 = 25

	O4
	7
	2

2(4th itr)
	4
	19

19-2 = 17

	Demand
	25
	17

17-15=2
2-2 = 0
	17
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==================================================
	Destinations/Origins
	D2
	D4
	Capacity

	O1
	5
	3

17(5th itr)
	34

34- 9 = 25
25-17 = 8

	O4
	7
	4
	19

19-2 = 17

	Demand
	25
	17

17-17 = 0
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=====================================================
	Destinations/Origins
	D2
	Capacity

	O1
	5

8(6th itr)
	34

34- 9 = 25
25-17 = 8
8-8=0



	O4
	7
	19

19-2 = 17

	Demand
	25

25-8 = 17
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===================================================
	Destinations/Origins
	D2
	Capacity

	O4
	7

17(7th itr)
	19

19-2 = 17

17-17 = 0

	Demand
	25

25-8 = 17
17-17 = 0 
	


So final allocation Table:

	Destinations/Origins
	D1
	D2
	D3
	D4
	Capacity

	O1
	1

9
	5

8
	3
	3

17
	34

	O2
	3
	3
	1

15
	2
	15

	O3
	0

12
	2
	2
	3
	12

	O4
	2
	7

17
	2

2
	4
	19

	Demand
	21
	25
	17
	17
	


Total Transportation Cost = 0
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2

                                          = 0+9+40+51+15+119+4 = Rs. 238
Vogel’s approximation method
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2)

Solve the following unbalanced Assignment problem;

	Machines/Jobs
	A
	B
	C
	D
	E

	1
	4
	3
	6
	2
	7

	2
	10
	12
	11
	14
	16

	3
	4
	3
	2
	1
	5

	4
	8
	7
	6
	9
	6


                                                                                                                (Marks- 10)                                

  Solution:

Since the cost matrix is not square matrix, the problem is unbalanced. We add a dummy job-5 with corresponding entries zero. 

	Machines/Jobs
	A
	B
	C
	D
	E

	1
	4
	3
	6
	2
	7

	2
	10
	12
	11
	14
	16

	3
	4
	3
	2
	1
	5

	4
	8
	7
	6
	9
	6

	5
	0
	0
	0
	0
	0


 We subtract the smallest element from all the elements in the respective row.

	Machines/Jobs
	A
	B
	C
	D
	E

	1
	2
	1
	4
	0
	5

	2
	0
	2
	1
	4
	6

	3
	3
	2
	1
	0
	4

	4
	2
	1
	0
	3
	0

	5
	0
	0
	0
	0
	0


Since each column has minimum elemnt as zero, we draw minimum number of lines to cover all zeros.
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  The number of lines to cover all zeros = 4 < the order of matrix. We form the 2nd modified matrix by subtracting the smallest uncovered element from the remaining uncovered elements and add to the element at the point of intersection of lines.
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Here the number of lines drawn to cover all zero = 5 = order of matrix. 

Therefore we can make the assignment
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Optimum Assignment

	Jobs
	Machines

	1
	B

	2
	A

	3
	D

	4
	C

	5
	E


 For machine E no job is assigned.

Optimum Cost = 3 + 10 + 1 + 2 = Rs. 16
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