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Osa Sudirga adalah staf pengajar di Program Studi Manajemen Universitas
1a dengan bidang quantitative management,

Tand MODI method, the Northwest-Corner and Stepping-Stone method, and

ignment method. We see how to develop an initial solution to the transportation

s not do. To apply VAM, we first compute for each row and column the penalty
we should ship over the second-best route instead of the least-cost route. After
nitial VAM solution has been found, you should evaluate it with either the Stepping-
wthod or the MODI method. The MODI (Modified Distribution) method allows us
ite improvement indices quickly for each unused square without drawing all of
d paths. Because of this, it can often provide considerable time savings over the

ing-Stone method for solving transportation problems. If there is a negative index
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el y 3 to obtain
found. This is used as it was before to determine what changes should be made

the improved solution.

In the Northwest-Corner rule, the largest possible allocation is made to the cell in the

upper left-hand corner of the tableau, followed by allocations to adjacent feasible cells.

While the Stepping-Stone method is an iterative technique for moving
and continues until the optimal solution

from an initial

feasible solution to an optimal feasible solution,

is reached. The Stepping-Stone path method is used to calculate improvement indices for

the empty cells. Improved solutions are developed using a Stepping-Stone path.

The Assignment method, which is simple and faster to solve the transportation problem
by reducing the numbers (cost) in the table/tableau until a series of zeros is found, or
zero opportunity costs, which means that we will reach the optimal cost allocations. Once
we have reached the optimal cost allocations, we then allocate each sources or supply
according to some points of demand (destinations). Assignment Method is a specialized
form of optimization linear programming model that attempts to assign limited capacity

to various demand points in a way that minimizes costs.

The special cases of transportation problem included degeneracy (a condition that
occurs when the number of occupied squares in any solution is less than the number of
rows plus the number of columns minus 1 in a transportation table), unbalanced
problems, and multiple optimal solutions. At this opportunity, we would like to
demonstrate the multiple optimal solutions. We will see how the VAM and MODI method

may be viewed as a special case of solving the multiple optimal solutions of the

transportation problem.
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m tlaﬁ tulisan atau artikel ini adalah am ﬁd
: samsbeberapawahnyanglahl,danpemﬂlsmempmymkamlm
' mmﬂmlﬂnumlspoﬂasndengm rmultiple optimal solutions dapat juga
~ diselesaikan dengan Assignment method, VAM and MODI dan Northwest Corner and
Stepping-Stone. Pertama kali penulis mencoba menghitung hasilnya dengan Assignment
~ method, lalu membandingkannya dengan VAM and MODI, dan Northwest-Corner and
 Stepping-Stone, dan setelah melakukan pengamatan beberapa kali dan juga melakukan
tes penyelesaian dengan software-program POM-QM for Windows ternyata memberikan
1 yang sama baik dilihat dari alokasinya maupun total biaya optimalnya, sechingga
s berkesimpulan bahwa penyelesaian problem transportasi dengan multiple optimal
s dapat juga diselesaikan dengan Assignment method, VAM and MODI dan
west Corner and Stepping-Stone.

isan ini penulis hanya akan membahas 3 (tiga) jawaban penyelesaian optimal

m transportasi dengan VAM and MODI method.

J. (2006:186,193), VAM (Vogel’s Approximation Method), yang disingkat
1 I
walaupun tidak selalu menghasilkan pemecahan optimum akan tetapi bisa
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te instead of the least-cost route. After the initial VAM solution has been
1d evaluate it with either the Stepping-Stone method or the MODI method.
mwmam“mmwmmmtmw
. u&‘nsudsqmremmmmanofﬂndoscdpuths. Because of this, it
1 : provide considerable time savings over the Stepping-Stone method for solving
ation problems. If there is a negative index indicating an improvement can be
en only one Stepping-Stone path must be found. This is used as it was before to
I changes should be made to obtain the improved solution.

, Stair, R M., Hanna, ML.E. (2010:370, 372, 393), in the Northwest-Corner rule,
i] possible allocation is made to the cell in the upper lefi-hand corner of the
I ed by allocations to adjacent feasible cells. While the Stepping-Stone
ative technique for moving from an initial feasible solution to an optimal
lution, and continues until the optimal solution is reached. The Stepping-Stone
!::'," is used to calculate improvement indices for the empty cells. Improved
' .veloped using a Stepping-Stone path.

RM., Hanna, MLE. (2010:385), each assignment problem has
table, or matrix. Generally, the rows contain the objects or people we
- s comprise the tasks or things we want them assigned to.
he cost associated with each particular assignment.
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Jawaban 1an | dalam Problem Tra 51 VAM and MODI Method

An assignment problem can be viewed as a transportation problem in which the capacity
from each source (or person to be assigned) is | and the demand at each destination (or
Job to be done) is 1. Such formulation could be solved using the transportation algorithm,
but it would have a severe degeneracy problem. However, this type of problem is very
easy to solve using the assignment method.

Winston, W.L. (2004:378), the Northwest-Corner method does not utilize shipping costs,
SO it can yield an initial basic feasible solution that has a very high shipping cost. Then
determining an optimal solution may require several pivots. The Minimum-Cost method
uses the shipping costs in an effort to produce a basic feasible solution that has a lower
total cost. Hopefully, fewer pivots wil then be required to find the problem’s optimal
solution. Because the Minimum-Cost method chooses variables with small shipping costs
to be basic variables, you might think that this method would always yield a basic

feasible solution with a relatively low total shipping cost.

Winston, W.L. (2004:380). Vogel's method for finding a basic feasible solution begins by
computing for each row (and column) a “penalty ’equal to the difference between the two
smallest costs in the row (column). Next find the row or column with the largest penalty.
Choose as the first basic variable the variable in this row or column that has the smallest
shipping cost. As described in the Northwest-Corner and Minimum-Cost methods, make
this variable as large as possible, cross out a row or column, and change the supply or
demand associated with the basic variable. Now recompute penalties (using only cells
that do not lie in a crossed-out row or column), and repeat the procedure until only one
uncrossed cell remains. Set this variable equal to the supply or demand associated with

the variable, and cross out the variable’s row and column. A basic feasible solution has

now been obtained.

Winston, W.L. (2004:382), of the three methods we have discussed for finding a basic
feasible solution, the Northwest-Corner method requires the least effort, and Vogel'’s
method requires the most effort. Extensive research (Glover et al. (1974)) has shown,

however, that when Vogel's method is used to find an initial basic feasible solution, it

[ e
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ﬁm special cases such as the situation involving multiple assignments can

son, W.J., Ozgur, C., (2007:303), summary of the transportation method:

;ﬂi Obtain an initial solution. Use either the Northwest-Corner method, the
~ Minimum-Cost method (the Intuitive method), or the Vogel's approximation
i ] method. Generally, the Minimum-Cost method and Vogel's approximation
- method are the preferred approaches.

2) Evaluate the solution to determine if it is optimal. Use cither the Stepping-
tone method or MODI. The solution is not optimal if any unoccupied cell has
- a negative cell evaluation.

the solution is not optimal, select the cell that has the most negative cell
evaluation. Obtain an improved solution using the Stepping-Stone method.
ﬁepeat steps (2) and (3) until no cell evaluations (reduced costs) are negative.
~ Once you have identified the optimal solution, compute its total cost.

Special issues, determining if there are alternate optimal solutions.

sportasi, dari tahun ke tahun perkuliahan biasanya diselesaikan dengan cara
‘VAM and MODI, Northwest-Corner rule and Stepping-Stone, dan Minimum-
1 akan tetapi biasanya pada saat penyelesaian ini kita lupa atau tidak
problem dengan 2 (dua) atau bahkan 3 (tiga) jawaban penyeleszian
e optimal solutions) walaupun sudah menggunakan teori yang sangat
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- $14 $13 $18 900 1 1 1
| %4 $6 $8 1100 2
nd | 1300 350 1150 2800/2800
| 7 10
. 1 1
¢ the highest opportunity cost with the lowest cost,
1erefore we choose the highest opportunity cost =
inated, since all 1100 has been transfered to
|
e highest opportunity cost = 2 at column 3.
ated, since all 900 has been transfered to
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ent Index: Tij = Cij - Ri

-R2-K1=14-(2)-15=+1
R2-K2=13-(2)- 14 =+1
R3 -K2=6-(-11)-14=+3
R3 -K3=8-(-11)-20=-1

occupicd cell 133 = -1 (negative), we
L select the smallest number found in those
closed path containing minus sign.
umber with the minus sign is 250, therefore
1 250 at cell 133 with -1 (negative).
tracted from each cell with a minus sign
1 cell with a plus sign.
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-RK2=13-10-3=

K2=6-0-3=1+3

al Cost for Option 1
15=$ 6,750
x $14 =8 4,900
18 = $16,200
$4 =$ 3,400
$8 =8 2,000
‘Option 1 = $33,250

unoccupied cell is greater than or equal to zero,

tion has been reached! (all are positive or zero)
and 122 are equal to zero, we note that there is
) or multiple optimal solutions exist.

on found was optimal, but the improvement
fthe empty cells were zero, indicating 2 (two)

solutions. Use a stepping-stone path to develop
5tk ptimal solutions, starts at 121 and 122.
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_ Destination (Cost/unit)
s 1 2 3
450 350
850 50
1100
1300 350 1150

50 x $15=28 6,750
0x $14 =35 4,900
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Destination (Cost/unit)
2 3 Supply
350 550
600
350 1150
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