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Abstract 

In this paper, we consider the current scenario of assigning n occupations to three 

machines, the handling time is considered as octagonal fuzzy numbers. The fuzzy sequencing 

problem is changed over crisp values by utilizing Simpson’s 1/3rd Rule. Hence, the optimal 

sequence (order) of the jobs is found by using Johnson’s algorithm, by which total elapsed time 

and idle time for each machine is obtained. An illustrative numerical example has been 

provided to exhibit the viability of the fuzzy sequencing problems. 

Introduction 

The term fuzzy logic was introduced in 1965. The uncertainty in 

determining the data can be replaced by the fuzzy notions introduced by 

Zadeh [5] in the year 1965. Dr. S. Ramkumar, Dr. M. Ananthanarayanan [1], 

presented a Comparative Analysis of Fuzzy Shortest Travelling Path using 

Octogonal fuzzy numbers based on Measures of Dispersion. Kripa. K, 

Govindarajan. R. [3] presented the different methods to solve fuzzy 

sequencing problem using fuzzy technological values. Dr. S. U. Malini and S. 

Kalaivani [7], introduced a method to solve fuzzy sequencing problem using 

octagonal fuzzy number. P. Malini and Dr. M. Ananthanarayanan [2], solved 

fuzzy transportation problem using ranking of octagonal fuzzy numbers. M. 
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Shanmugasundari [8] proposed a parametric approach on Fuzzy sequencing 

problem. H. J. Zimmermann [6] introduced “Fuzzy Set Theory and Its 

Applications”.  

In this paper we present the essential ideas and definitions of fuzzy 

numbers and manages the proposed new algorithm. To solve the procedure a 

suitable example is illustrated. The Fuzzy optimal solution is obtained using 

Fuzzy Sequencing problem. Finally, the conclusion is given.  

Definitions. Fuzzy Number. A fuzzy number is a generalization of a 

regular real number that does not relate to a single value, but rather to a 

connected collection of alternative values with weights ranging from 0 to 1.  

A fuzzy number is a convex normalized fuzzy set on the real line R such 

that, there exist as least one (i) Xx   with   1 xA  (ii)  xA  is piece 

wise continuous.  

Octagonal Fuzzy Number. 

A fuzzy number with membership function  ,,,,,, 654321 aaaaaaA   

87, aa  where 876544321 aaaaaaaaa   are real 

numbers and its membership function  xA  is given below  
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Fuzzy arithmetic operations.  

Addition.  

   2222222211111111 ,,,,,,,,,,,,,, hhggffeeddccbbaahhggffeeddccbbaa   

 ,,,,,,, 21212121212121 ggggffffeeeeddddccccbbbbaaaa   

21 hhhh   

Subtraction.  

   2222222211111111 ,,,,,,,,,,,,,, hhggffeeddccbbaahhggffeeddccbbaa   

 ,,,,,,, 21212121212121 ggggffffeeeeddddccccbbbbaaaa   

21 hhhh    

Fuzzy Sequencing Problem.  

It is the process of selecting an acceptable order in which a finite number 

of occupations can be assigned to a finite number of machines in order to 

improve the outcome in terms of time, cost, or profit.  

Simpson’s 1/3rd Rule.  

This rule is used to estimate the value of a definite integral. It is a 

method for numerical integration. It is a technique for mathematical 

combination. It works by making a significantly number of intervals and 

fitting a parabola in each pair of intervals.  

      1,24
3 75364281  haaaaaaaa
h

ydx  
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Johnson’s Algorithm. 

Let us consider the problem of processing n-jobs, n,,3,2,1   on 2 

machines A and B under the following assumptions.  

Step 1. Transform the Octogonal fuzzy numbers into values of crisp by 

Simpson’s 1/3rd Rule.  

Step 2. The optimal sequence is found using Johnson’s Bellman 

Algorithm. 

 Determine the minimum handling time among the given work iA ’s 

from the first Machine A and works iB ’s from the second Machine B. 

 Choose the least handling time in the works iA ’s and iB ’s then write 

down the optimal sequence toward the start of the arrangement if it lies 

in the works of iA ’s, otherwise distribute towards the finish of the 

grouping sequence in the order .BA   

 If ts BA   then the allocation will be done in the form of sth work first 

then tth work next. 

 Eliminating the assigned task and then repeat the above steps with 

reduced handling times. The excess works will be put either to the 

primary work or before the last work. Rehashing this cycle until every 

one of the works appointed, thus optimal sequence in found. 

Step 3. Calculate the idle time and total elapsed time for all the allocated 

machines.  

Numerical example. 

A development organization needs to deal with eight things through three 

phases of work, viz, cutting, drilling and welding process. Handling times are 

given in the accompanying table: 

Job Cutting  1M  Drilling  2M  Welding  3M  

A (0,5,5,6,7,7,9,10) (1,2,3,4,5,6,9,10) (6,7,8,9,10,11,12,13) 

B (1,2,3,4,5,6,9,10) (0,0.2,1,2,3,3.5,4,5) (0,5,5,6,7,7,9,10) 
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C (3,4,4,5,6,6,7,8) (0,2,3,4,5,6,7,7) (8,9,10,11,12,14,15,16) 

D (0,0.2,1,2,3,3.5,4,5) (4,4,5,6,7,7,8,9) (5,6,7,8,12,13,14,15) 

E (0,2,3,4,5,6,7,7) (3,4,4,5,6,6,7,8) (7.2,8,9,10,12,12.5,13,14) 

Decide a sequence for the given occupations that will limit the total 

elapsed time (complete passed time) and find the idle time (inactive 

opportunity) for each machines. 

Solution. Consider the problem of 8 jobs on 3 machines (cutting, drilling 

and welding machines). 

Job Cutting  1M  Drilling  2M  Welding  3M  

A (0,5,5,6,7,7,9,10) (1,2,3,4,5,6,9,10) (6,7,8,9,10,11,12,13) 

B (1,2,3,4,5,6,9,10) (0,0.2,1,2,3,3.5,4,5) (0,5,5,6,7,7,9,10) 

C (3,4,4,5,6,6,7,8) (0,2,3,4,5,6,7,7) (8,9,10,11,12,14,15,16) 

D (0,0.2,1,2,3,3.5,4,5) (4,4,5,6,7,7,8,9) (5,6,7,8,12,13,14,15) 

E (0,2,3,4,5,6,7,7) (3,4,4,5,6,6,7,8) (7.2,8,9,10,12,12.5,13,14) 

Octogonal fuzzy numbers has been converted into values of crisp by 

utilizing Simpson’s 1/3rd Rule Using Simpson’s 1/3rd Rule Octogonal fuzzy 

numbers has been converted into crisp values. 

Let us illustrate by the following example:  

      1,24
3 75364281  haaaaaaaa
h

ydx  

        97527654100
3

1
10,9,7,7,6,5,5,0 R  

  3.41
3

124
427210

3

1
  

        95326424101
3

1
10,9,6,5,4,3,2,1 R  

  0.31
3

93
344811

3

1
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Hence the processing are calculated as follows: 

Job A B C D E 

1M  41.3 31.0 35.0 14.6 28.3 

2M  31.0 14.6 28.3 40.3 35.0 

3M  62.3 41.3 78.0 64.7 70.4 

The above table satisfies the condition Min of 3M  Max of .2M  Let us 

consider 214 MMM   and ,315 MMM   we get the processing time of 

these Machines as follows. 

Job A B C D E 

4M  72.3 45.6 63.3 54.9 63.3 

5M  93.3 55.9 106.3 105.0 105.4 

Optimal sequence is obtained by Johnson’s Bellman Algorithm: 

B D E C A 

Method 1. To find the minimum total elapsed time using Octogonal 

Fuzzy Numbers. 

Job Cutting Machine  1M  

Starting Time Finishing Time Idle Time 

B (0,0,0,0,0,0,0,0) (1,2,3,4,5,6,9,10) – 

D (1,2,3,4,5,6,9,10) (1,2.2,4,6,8,9.5,13,15) – 

E (1,2.2,4,6,8,9.5,13,15) (1,4.2,7,10,13,15.5,20,22) – 

C (1,4.2,7,10,13,15.5,20,22) (4,8.2,11,15,19,21.5,27,30) – 

A (4,8.2,11,15,19,21.5,27,30) (4,13.2,16,21,26,28.5,36,40) (31.2,36.2,43,50,61,67,75,82) 

–  

(4,13.2,16,21,26,28.5,36,40) 

  Total (27.2,23,27,29,35,38.5,39,42)  

 

Job Drilling Machine  2M  

Starting Time Finishing Time Idle Time 



AN APPLICATION OF SOLVING FUZZY SEQUENCING … 

Advances and Applications in Mathematical Sciences, Volume 21, Issue 8, June 2022 

4405 

B (1,2,3,4,5,6,9,10) (1,2.2,4,6,8,9.5,13,15) (1,2,3,4,5,6,9,10) 

D (1,2.2,4,6,8,9.5,13,15) (5,6.2,9,12,15,16.5,21,24) – 

E (5,6.2,9,12,15,16.5,21,24) (8,10.2,13,17,21,22.5,28,32) – 

C (8,10.2,13,17,21,22.5,28,32) (8,12.2,16,21,26,28.5,35,39) – 

A (8,12.2,16,21,26,28.5,35,39) (9,14.2,19,25,31,34.5,44,49) (31.2,36.2,43,50,61,67,75,82)  

–  

(9,14.2,19,25,31,34.5,44,49)  

  Total (23.2,24,27,29,35,38.5,40,43) 

 

Job Welding Machine  3M  

Starting Time Finishing Time Idle Time 

B (1,2.2,4,6,8,9.5,13,15) (1,7.2,9,12,15,16.5,22,25) (1,2.2,4,6,8,9.5,13,15) 

D (5,6.2,9,12,15,16.5,21,24) (10,12.2,16,20,27,29.5,35,39) (4,-1,0,0,0,0,-1,-1) 

E (10,12.2,16,20,27,29.5,35,39) (17.2,20.2,25,30,39,42,48,53) – 

C (17.2,20.2,25,30,39,42,48,53) (25.2,29.2,35,41,51,56,63,69) – 

A (25.2,29.2,35,41,51,56,63,69) (31.2,36.2,43,50,61,67,75,82) – 

  Total (5,1.2,4,6,8,9.5,12,14) 

The minimum total elapsed time  82,75,67,61,50,43,2.36,2.31  

hours.  

Idle time on machine  42,39,5.38,35,29,27,23,2.271 M  hours.  

Idle time on machine  43,40,5.38,35,29,27,24,2.232 M  hours.  

Idle time on machine  14,12,5.9,8,6,4,2.1,53 M  hours. 

Method 2. To find the minimum total elapsed time using values of crisp. 

Job Cutting Machine 

 1M  

Drilling Machine 

 2M  

Welding Machine 

 3M  

Idle Time 

Starting 

Time 

Finishing 

Time 

Starting 

Time 

Finishing 

Time 

Starting 

Time 

Finishing 

Time 
1M  2M  3M  

B 0 31.0 31.0 45.6 45.6 86.9 – 31.0 45.6 

D 31.0 45.6 45.6 85.9 86.9 151.6 – – – 

E 45.6 73.9 85.9 120.9 151.6 222.0 – – – 
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C 73.9 108.9 120.9 149.2 222.0 300.0 – – – 

A 108.9 150.2 150.2 181.2 300.0 362.3 212.1 1.0+ 

181.1 

– 

    Total:  Total: 212.1 213.1 45.6 

The minimum total elapsed time 3.362  hours.  

Idle time on machine 1.2122.1503.3621 M  hours.  

Idle time on machine 1.2132.1813.3620.10.312 M  hours.  

Idle time on machine 6.453 M  hours. 

Conclusion 

In this paper, fuzzy sequencing problem is solved using the simple 

method which was introduced and transformed into crisp sequencing problem 

using Simpson’s 1/3rd rule. It assists with forming vulnerability in real 

environment and furthermore fills in as application for the decision makers 

in real life circumstance. 

In this, the idle time and total elapsed time are evaluated by Johnson’s 

algorithm to get ideal arrangement. By this technique we got the ideal 

arrangement in both fuzzy nature as well as in crisp nature. 
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