
AssIGNMENT PROBLEM8 
12.1. INTRODUCTION 

As already discussed earlier. linear programming relates to the problems concerning distributions of various 

resourses (such as money, machines, time ctc.), satisfying somc constraints which can be algcbraically 

represened as lnear equatioms/inequalities so as to maximize profit or minimize cost. This chapter dcals with 
a very interesting method called the 'Asignmen Technique' which is applicable to a class ol very practical 

problems generally called 'Assignmentproblems 

The name Assignment Problem' originates from the classical problems where the objective IS to assign a 

number of origins (jobs) to the equal number of destinations (persons) at a minimum cost (or maximum profit). 
To examine the nature of assignment problem, suppose there are n jobs to be performed and n persons are 

available for doing these jobs. Assume that each person can do each job at a time, though with varying 
degree of efficiency. Let ciy be the cost (payment) if the ith person is assigned the jth job, the problem is to 

find an assignment (whichjob should be assigned to which person) so that the total cost for performing all 
jobs is minimum. Problems of this kind are known as assignmentproblems.

Table 121 

Jobs 
2 

Cin Cj . C12 C1 

c C2n C22 C21 

Persons 

Cin Cj Ci2 Ci1 

Cnn Cnj 
Further, such types of problems may consist of assigning men to offices, classes to rooms, drivers to 

trucks, trucks to delivery routes, or problems to research teams, etc. The assignment problem can be stated in 

the form of n X n cost-matrix [cij] of realnumber as given in Table 12.1. 

Cnl Cn2 

Q. 1. Define Assignment Problem. 

2. What is an assignment problem? [IGNOU 2001, 99, 97, 96) 

12.2. MATHEMATICAL FORMULATION OF ASSIGNMENT PROBLEM 

Mathematically, the assignment problem can be stated as 

..(12-1) Minimize the total cost : z= 
. , cij Xij , i = 1,2, ... n;j=1,2,.. n 

subject to restrictions of the form: 
K = 1 if ith person is assignedjth job Xij ..(12:2) 0 if not 
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artment head has four subordinates, and fourta 
differ in efficiency and tasks differ in their intrinsic difficulty. Time each man 

Example 
ubordinates ordi task is given in the effectiveness matrix. How the tasks should be allocated to each 
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perform 

tasks have to be perform 1o 
minimize the total man-hours ? 

an would tak 

aperson so as 
JNTU 2002, 2000; Tamil. (EROD 97: 1AS (Maln) 93; Kerala B.5 (Math.) 91; Meerut (Stat.) 90; Kalicut B. Tech 90] 

to 

Table 122 
Subordinates 

B 13 26 
IV 

Tasks 28 17 
C 38 

19 D 9 26 
8 26 solution. To understand the problem initíally , stcp by step solution proccdure is necessary 

15 
24 

1Subtracting the smallest clement in each row from every clement of that row, we get the reduca 
matrix [Table 12.3] 

n2, Next subtract the smallest element in cach column from every clement of that column to get the 
second reduced matrix {Table 12-4] 

Table 123 

Table 12 4 
0 14 22 

4 9 20 22 
16 14 23 3 

9 2 14 0 
Step 3. Now, test whether it is possible to make an assignment using only zeros. If it is possible, the assignment must be optimal by Theorem 12.2 of Section 12.3 .Zero assignment is possible in Table 124 as follows: 

(a) Starting with row 1 of the matrix (Table 12-4), examine the rows one by one until a row containing exactly single zero element is found. Then an experimental assignment (indicated by O)is marked to that cell. 
Now cross all other zeros in the columnin which the assignment has been made. This eliminates the possibility 
of marking further assignments in that column. The illustration of this procedure is shown in Table i25a. 

Table 12-5a Table 12-5b 

II II IV II 

A o 14 9 14 9 

20 0 22 B 9 20 22 B 

23 3 0 c 23 

D 9 12 14 
D 9 12 14 

(b) When the set of rows has been completely examined, an identical procedure is applied sucessively to 

Columns. Starting with column 1, examine all columns until a column containing exactly one zero is found. 

Then make an experimental assignment in that position and cross other zeros in the row in which the 

assignment has been made.
Continue these successive operations on rows and columns until all zeros have been either assigned o 

Crossed-out. At this stage, re-examine rows. It is found that no additional assignments are possible. Thus, the 

COmplete 'zero assignment is given by A>I,BI1, C>I,D>V as mentioned in Table 12-5b- 

cording to Theorem 12.1, this assignment is also optimal tor the original matnx (Table 12-2 ). No 

Ompute the minimum total man-hours as followsS:

C-II D-IV 
A-I B-II 

Optimal assignment 10 (Total 41 hours.) 
4 19 

8 

CNOW he question arises: what would be further steps if the complete optimal assignment after applyir- 

1Snot obtained ? Such difficulty will arise whenever all zeros of any row or column are crossed-ou

OWng example will make the procedure 
clear. 

Man-hour 
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