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Abstract 

 

In this paper an innovative method named MM method is proposed for finding an optimal solution directly. A new algorithm in 

MM method is discussed in this paper which gives optimal solution. Some example are provided to illustrate the proposed 

algorithm and result is compared to MOD I (modified distribution) method. The most attractive feature of this method is that it 

requires very simple arithmetical and logical calculation. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

Transportation Problem is one of the subclasses of LPPs in which objective is to transport various quantities of single commodity 

that are initially stored at various origin to different destinations in such a way that the total transportation cost is minimum. Usually 

the optimal solution of a balanced transportation problem consists of following two steps. 

 To find initial basic feasible solution by different methods such as North-west corner rule (NWCM), Least cost method (LCM), 

Vogel’s Approximation method (VAM) etc. 

 To obtain an optimal solution by making successive improvements to initial basic feasible solution by MODI (modified 

distribution) method. 

The above mentioned method needs more iteration to arrive optimal solution. This paper presents a new simple approach to 

solve the transportation problem. The proposed method helps to get directly optimal solution with less iteration. 

The arrangement of papers is as follow s, in section II mathematical representation, in section III proposed algorithm named 

MM method, in section IV numerical examples have been solved, finally comparison of minimized cost by VAM and MODI 

method is given, in section V the conclusion has been discussed. 

II. MATHEMATICAL REPRESENTATION 

Suppose there are m factories called origins or sources produce aI (i=1,2……,m) units of products which are to be transported to 

n destinations with bJ (J=1,2,……,n) unity of demands. CIJ be the cost of source from origin I to destination j. Then the problem is 

to determine XIJ, the transported from ith source to jth destination, in such way that the transportation cost is minimized. A 

transportation problem is said to be balanced if the total supply from all source equals the total demand in all destination, otherwise 

it is called Unbalanced. 
Table – 1 

Mathematical Representation 

Origin (i) 
Destination(j) 

Supply(aJ) 
1 2 ……………….. n 

1 C11 C12 ……………… C1n a1 

2 C21 C22 ……………… C2n a2 

3 C31 C32 ……………….. C3n a3 

………. ……….. ………… ……….. ……………… …………. 

m Cm1 Cm2 ………………. cmn am 

Demand(bJ) b! b2 …………… bn ∑aI =∑bJ 

Mathematically the problem can be stated as 
Minimize   Z=∑I=1

m∑J=1
nCIJxIJ 

Subject to∑ 𝑥𝑛
𝑖=1 IJ=aI for i=1, 2 ……….m (supply constraints) 

∑ 𝑥𝑚
𝑖=1 IJ=bj for j=1, 2, 3…………n (demand constraints) 

xIJ≥0 for all I and j. 
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III. PROPOSED ALGORITHM 

Algorithm for solving Transportation problem 

1) Construct the transportation matrix from the given transportation problem. 

2) Subtract each row entries of the transportation table from respective row minimum and subtract each column entries of the 

resulting transportation table from  respective column minimum. 

3) Now there will be at least one 0 in each row and each column in the reduced cost matrix. Suppose first zero (row wise) 

occurring in (I j) th cell, find total sum of all the costs in ith cell and jth column. Repeat the process for all the zeros. Allocate 

the maximum possible amount to the cell at the of zero where sum is maximum. Delete the row or column for further 

calculation where supply from a given source is depleted or demand for a given destination is satisfied. 

4) Check whether the resultant matrix process at least one 0 in each row and each column. If not repeat step 2 otherwise go to 

step 5. 

5) Repeat step 3 to step4 until and unless all the demands and supplies are exhausted OR Repeat step 3 to step4 

For remaining sources and destinations till (m+n-1) cells are allocated. 

6) Finally total minimum cost is calculated as sum of the product of cost and corresponding allocated value of supply/demand 

T c=∑I=1
n∑J=1

mCIJxIJ 

 Numerical examples 

 Example 1: Transportation problem having three origins and five destinations 
Table – 2 

Numerical examples 

 A B C D E supply 

O1 5 3 4 3 7 9 

O2 6 5 6 3 4 12 

O3 7 6 2 8 4 16 

demand 5 6 8 9 9 37 

 Solution 

Step 1: Subtract minimum cost of each row from each entries of the respective row and subtract minimum cost of each column 

from each entries of respective column 
Table – 3 

Numerical examples 

 A B C D E supply 

O1 0 0 1 0 3 9 

O2 1 2 3 0 0 12 

O3 3 4 0 6 1 16 

demand 5 6 8 9 9 37 

Sum of the cost at (O1,A) = 1+3+1+3=8, at (O1,B) = 1+3+2+4=10, at (O1,D) = 1+3+6=10, at (O2,D) = 1+2+3+6=12, at (O2,E) 

= 1+2+3+3+1=10, at (O3,C) = 3+4+6+1+1+3=18 
Since at (O3,C) sum of all cost at O3 &C  is maximum. 

Allocate the cell (O3, C), min (8, 16) =8 we get x33=8 and delete C 
Table – 4 

Numerical examples 

 A B D E supply 

O1 0 0 0 3 9 

O2 1 2 0 0 12 

O3 2 3 5 0 8 

demand 5 6 9 9 29 

Sum of the cost at (O1, A) = 3+1+2=6, at (O1,B) = 3+2+3=8, at (O1,D) = 3+5=8, at (O2,D) = 1+2+5=8, at (O2,E) = 1+2+3=6, at 

(O3,E) = 2+3+5+3=13 
Allocate the cell (O3, E) (since sum of all cost at O3 &E is max), min (9, 8) =8 we get x35=8 and delete O3 

Table – 5 

Numerical examples 

 A B D E supply 

O1 0 0 0 3 9 

O2 1 2 0 0 12 

demand 5 6 9 1 21 

Sum of the cost at (O1,A)=3+1=4,at(O1,B)=3+2=5,at(O1,D)=3,at(O2,D)=1+2=2,at (O2,E)=1+2+3=6 
Allocate the cell (O2, E) (since sum of all cost at O2 &E is max), min (1, 12) =1 we get x25=1 and delete E 

Table – 6 

Numerical examples 

 A B D supply 

O1 0 0 0 9 
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O2 1 2 0 11 

demand 5 6 9 20 

Sum of the cost at (O1,A)=1,at(O1,B)=2,at(O1,D)=0,at(O2,D)=1+2=3. 

Allocate the cell (O2, D) (since sum of all cost at O2 &D is max), min (9, 11) =9 we get x24=9 and delete D 
Table – 7 

Numerical examples 

 A B supply 

O1 0 0 9 

O2 0 1 2 

demand 5 6 11 

Sum of the cost at (O1, A )=0,at(O1,B)=1,at(O2,A) =1. Here at (O1,B) = 1 & at (O2,A) =1, So choose(O2,A) 
Allocate the cell (O2, A), min (5, 2) = 2 we get x21=2 and delete O2 

Table – 8 

Numerical examples 

 A B supply 

O1 0 0 9 

demand 3 6 9 

Allocate the cell (O`1, A), min (3, 9) =3 we get x11=3 and delete A 
Allocate the cell (O1, B) i.e. x12=6 

Therefore x11 =3, x 12=6, x21 =2 ,x24 =9 ,x25=1 ,x33 =8 ,x35=8 

T.C. =5*3+3*6+6*2+3*9+4*1+2*8+4*8=124 

IV. OPTIMALITY CHECK 

To find basic feasible solution for the above example VAM method is used and allocation are obtained as follows 
Table – 9 

Numerical examples 

 A B C D E supply 

O1 5 3 4 3 7 9 

O2 6 5 6 3 4 12 

O3 7 6 2 8 4 16 

demand 5 6 8 9 9 37 

X 11=3 , x12=6,x21=2, x24=9 , x25=1, x33=8, x35=8 

Total cost associated with these allocations is 124. To get optimal solution MODI method is adapted and by applying MODI 

method the optimal solution is obtain as 124.It can be seen that the value  of the  transportation cost obtain by MM method is same 

as the optimal value obtain by MODI method. Thus the value obtained by MM method i.e.124 is also optimal solution. 

 Example 2: Transportation problem having three origins and four destinations 
Table – 10 

Numerical examples 

 D1 D2 D3 D4 SUPPLY 

O1 2 3 11 7 6 

O2 1 0 6 1 1 

O3 5 8 15 9 10 

Demand 7 5 3 2 17 

 Solution 

Subtract minimum cost of   each row from each entries of respective row and Subtract minimum cost of each column from each 

entries of respective column. 
Table – 11 

Numerical examples 

 D1 D2 D3 D4 supply 

O1 0 1 3 4 6 

O2 1 0 0 0 1 

O3 0 3 4 3 10 

demand 7 5 3 2 17 

Sum of the cost at (O1,D1)=1+3+4+1=9,at(O2,D2)=1+1+3=5,at(O2,D3)=1+3+4=8,at(O2,D4)=1+4+3=8,at (O3,D1)=3+4+3+1=11. 

Since at (O3,D1) sum of all cost at O3 &D1 is maximum. 

Allocate the cell (O3, D1), min (7, 10) =7 we get x31=7 and delete D1 

Table – 12 

Numerical examples 

 D2 D3 D4 supply 

O1 1 3 4 6 

O2 0 0 0 1 
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O3 3 4 3 3 

demand 5 3 2 10 

Subtract minimum cost of   each row from each entries of respective row and Subtract minimum cost of each column from each 

entries of respective column. 
Table – 13 

Numerical examples 

 D2 D3 D4 supply 

O1 0 2 3 6 

O2 0 0 0 1 

O3 0 1 0 3 

demand 5 3 2 10 

Sum of the cost at (O1,D2)=2+3=5,at(O2,D2)=0,at(O2,D3)=2+1=3,at(O2,D4)=3,at (O3,D2)=1,at (O3,D4)=1+3=4. 
Since at (O1,D2) sum of all cost at O1 &D2 is maximum. 

Allocate the cell (O1, D2), min (6, 5) =5 we get x12=5 and delete D2 

Table – 14 

Numerical examples 

 D3 D4 supply 

O1 2 3 1 

O2 0 0 1 

O3 1 0 3 

demand 3 2 5 

Subtract minimum cost of each row from each entries of respective row and Subtract minimum cost of each column from each 

entries of respective column. 
Table – 15 

Numerical examples 

 D3 D4 supply 

O1 0 1 1 

O2 0 0 1 

O3 1 0 3 

demand 3 2 5 

Sum of the cost at (O1,D3)=1+1=2,at(O2,D3)=1,at(O2,D4)=1,at(O3,D4)=1+1=2 
Allocate the cell (O1, D3), min (1, 3) =1 we get x13=1 and delete O1 

Table – 16 

Numerical examples 

 D3 D4 supply 

O2 0 0 1 

O3 1 0 3 

demand 2 2 4 

Sum of the cost at (O2,D3)=1,at(O2,D4)=0,at(O3,D4)=1. 

Allocate the cell (O2, D3), min (1, 2) =1 we get x23=1 and delete O2 

Table – 17 

Numerical examples 

 D3 D4 supply 

O3 1 0 3 

demand 1 2 3 

Allocate the cell (O3, D4), min (3, 2) =2 we get x34=2 and delete D4 

Allocate the cell (O3, D3) =1 we get x33=1 

Solution by MM method X 12=5 , x13=1,x23=1, x31=7 , x33=1, x34=2    T.C.=3*5+11*1+6*1+5*7+15*1+9*2=110 

Solution by VAM&MODI method X 12=5 , x13=1,x23=1, x31=7 , x33=1, x34=2    T.C.=3*5+11*1+6*1+5*7+15*1+9*2=110 

 Example 3 

Transportation problem having three origins and three destinations 
Table – 18 

Numerical examples 

 D1 D2 D3 SUPPLY 

O1 7 3 4 2 

O2 2 1 3 3 

O3 3 4 6 5 

Demand 4 1 5 10 

 Solution by MM method X 13=2, x22=1, x23=2, x31=4, x33=1, T.C. =4*2+1*1+3*2+3*4+6*1=33 

 Solution by VAM&MODI method X 13=2, x22=1, x23=2, x31=4, x33=1, T.C.=4*2+1*1+3*2+3*4+6*1=33 
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V. CONCLUSION 

The optimal solution obtained in the above proposed algorithm is same as that of MODI method or Vogel’s Approximation method. 

The proposed algorithm is easy to understand and consume less time. Thus it can be conclude that MM method provides optimal 

solution directly in less iteration for transportation problems. It will be very helpful for decision makers who are dealing with 

logistic and supply chain problems. 
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