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8FMO Unit Test — Decision 2 — 1 Alloc/Assignment Problems

1. Four workers, A, B, C and D, are to be assigned to four tasks, P, Q, R and S. Each worker must 5]
be assigned to exactly one task and each task must be done by only one worker. The time, in

hours, that each worker takes to complete each task is shown in the table below.

P| Q| RIS

75135 8 195

b} 2 7T 175

35135 8

Ol Q|w@| >
W

6 5 |35 4

Reducing rows first, use the Hungarian algorithm to obtain an allocation which minimises the

total time. You must explain your method and show the table after each stage.
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8FMO Unit Test — Decision 2 — 1 Alloc/Assignment Problems

2. The table below is a cost matrix for an allocation problem. The total cost is to be minimised.

P|Q|RI|S
Al 7] 8]18]6
B8 |21| - |12
cle|17]|9 |-
D|16]20]|13]11

Each of workers A, B, C' and D must be assigned to exactly one of tasks P, @, R and S. It is not
possible to assign B to R or C' to S.
(a) The table must be adapted before the Hungarian algorithm can be applied.

i. Explain how to adapt the table.

ii. Explain why this adaptation allows the algorithm to be used to solve the problem.

(b) Reducing rows first, use the Hungarian algorithm to obtain an allocation which minimises
the total cost. You must
i. show the table after each stage,
ii. explain how you know whether you have reached an optimal result,

iii. state the final minimum cost.
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8FMO Unit Test — Decision 2 — 1 Alloc/Assignment Problems

3. Three workers, A, B and C, are each to be assigned to one of four tasks, P, Q, R and S.
Each worker must be assigned to at most one task, and each task must be done by at most one
worker.
The amount, in pounds, that each worker will earn while assigned to each task is shown in the

table below.

P|Q|R|S

A |32 )40 |37 |42

B|29|32]35]|41

C|37133]39]40

The Hungarian algorithm is to be used to find the maximum total amount that can be earned

by the three workers.
(a) Explain how the table should be modified. 2]
(b) i. Reducing rows first, use the Hungarian algorithm to obtain an allocation which max- [7]
imises the total earnings.

ii. Explain how any initial row and column reductions were made and also how you deter-

mined if the table was optimal at each stage.
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(Q3 continued ...)
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4. Four workers, A, B, C and D, are each to be assigned to one of four tasks, P, Q, R and S.

Each worker must be assigned to one task, and each task must be done by exactly one worker.

Worker C cannot be assigned to task Q.

The amount, in pounds, that each worker would earn when assigned to each task is shown in the

table below.

Pl1Q|R |S
A 7219859 |84
B |67 | 87|68 |86
C|l|70 |- 62|79
D |78 93|64 81

The Hungarian algorithm is to be used to find the maximum total amount that can be earned

by the four workers.

(a) Explain how the table should be modified so that the Hungarian algorithm may be applied.
(b) Modify the table so that the Hungarian algorithm may be applied.

(¢) Reducing rows first, use the Hungarian algorithm to obtain an allocation that maximises

the total earnings. You should explain how any initial row and column reductions were

made and also how you determined if the table was optimal at each stage.
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