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Abstract: The recent paper published in IJPE by Tripathy et al. [1] presented a new 

method based on self-generating, non-redundant and disjoint cutsets to evaluate the three 

important reliability measures, viz., two-terminal, all-terminal and k-terminal. Authors 

claim that their algorithm is much more efficient as it saves the overhead of disjointing 

process and redundant terms removal than the existing Sum-of-Disjoint-Product (SDP) 

form based algorithms available in the literature. However, we observe several 

discrepancies in the results generated by their proposed algorithm on the considered 

benchmark networks and even on the illustrative example taken to describe the algorithm.  
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1. Introduction: Before we point out the erroneous results provided by the proposed algorithm 

[1], let us bring out some of the relevant but general observations from the literature on 

evaluation of reliability measures through SDP based algorithms [2]: 

a) Any SDP based techniques need the prior information on either minimal pathsets or cutsets 

between a specified set(s) of nodes of a given network. Here, pathsets (cutsets) refer the 

terms or possible number of ways through which a specified set of node(s) communicate 

(not communicate) with each other.  

b) The Multiple Variable Inversion (MVI) based SDP techniques [3] provide lesser number of 

terms than the Single Variable Inversion (SVI) based SDP techniques in the final reliability 

expression.  

c) In general, the number of disjoint terms obtained using minimal pathsets (cutsets) will be 

greater than or at best equal to the number of minimal pathsets (cutsets).  

d) The disjoint terms (of pathsets or cutsets) have one-to-one mapping with the corresponding 

reliability or unreliability measure’s expression. 

e) The two-terminal reliability will always be more than the all-terminal reliability whereas the 

k-terminal reliability will lie in between these two extremes if the specified set of k-nodes 

also contains the nodes for which the two-terminal reliability is being evaluated. 

The algorithm proposed in [1] provides reliability expressions similar to the expression 

provided by the SVI based SDP techniques. However, it not only provides erroneous reliability 

expressions and reliability values but also violates the above observations. The following are the 

discrepancies that we observed in the results presented through algorithm in [1]:   
1. The illustrative example is identical to the example solved in [2] (Ref. [8] in [1]). However, 

the results provided for this network itself do not match with the results provided by earlier 

researchers or such as in [2]. In fact, the reliability figures are much lower than the exact 

values provided by other algorithms. Besides, we do not see any possibility that the number 

of disjoint terms would be lesser than the number of pathsets (cutsets) as stated in c). 
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2. Also as per d) above, since the cutsets of the network are being used, the disjoint expression 

should have a one-to-one mapping with the corresponding unreliability expression (two-, all-

, k-terminal) rather than the reliability expression as provided in [1].  

3. Table 4 and Table 5 provide a comparative study on two- and all-terminal reliability of some 

benchmark networks. We do not find the reference for these networks whereas reference 

[11] or [8] of [1] do not consider these networks. Besides, [11] of [1] does not provide any 

algorithm to evaluate such reliability measures. 

4. We do observe a similarity in Table III of [2] and Table 4/5 of [1]. However, benchmark 

networks taken by authors in [1] and [2] are quite different.  

5. It is hard to believe that global reliability of a network could be higher than the two-terminal 

reliability as depicted in Table 4-5 [1]. 

Since, [2] does not consider the benchmark networks taken by [1], we apply the algorithm 

proposed in [2] for global- and 2- terminal reliability. To further verify the results, we apply SNEM 

[4], a non-path/cut sets based method for evaluating two-terminal reliability. The following Table 1 

and Table 2 shows the results and comparison for the benchmark networks provided in [1]. From 

Tables 1-2, it is quite obvious that none of the results is matching with that of the ones calculated by 

[2] and [4]. We therefore suspect that the proposed algorithm does not generate correct disjoint 

terms in the reliability expression and a flawed algorithm. 

Table 1: Results and Comparison for Global Reliability 

Networks in 

[1] 

As given in [1] Using [2] 

No. of 

MCS 

No. of Disjoint 

Terms 
Reliability 

No. of 

MCS 

No. of Disjoint 

Terms 
Reliability 

6N9L 24 15 0.9683173 15 34 0.9752533 

7N10L 27 17 0.9632425 21 58 0.9642466 

8N12L 53 18 0.9683688 28 87 0.9506629 

8N12L 36 22 0.9732406 28 106 0.9564407 

9N14L 46 21 0.9538703 41 214 0.9498931 

8N13L 52 23 0.9826993 28 133 0.9598386 

 
Table 2: Results and Comparison for two-terminal Reliability 

Networks in 

[1] 

As given in [1] 
As evaluated using 

approach in [2] 

Using approach 

of [2] & [4] 

No. of 

MCS 

No. of 

Disjoint 

Terms 

Reliability 
No. of 

MCS 

No. of 

Disjoint 

Terms 

Reliability 

6N9L 11 9 0.96232 9 21 0.9771844 

7N10L 13 10 0.96112 10 21 0.9778797 

8N12L 17 12 0.96782 16 37 0.9748269 

8N12L 20 15 0.97728 16 53 0.9778707 

9N14L 25 22 0.95387 24 99 0.9794758 

8N13L 29 15 0.97893 16 65 0.9796782 

2. Reply from the authors Tripathy** et al. [1] 

While we thank Chakravorty et al. for carefully reading our paper [1], we like to present the 

following facts in response to their comments: 

1. The algorithm proposed in [1] does not enumerate minimal cut-sets but it generates disjoint 

minimal cut-sets.  

2. Self-generating disjoint minimal cut-sets are misinterpreted as minimal cut-sets which led them 

to write the comments. 

3. As the algorithm does not generate minimal cut-sets, there is no reason to go for disjointing 

them and hence the argument 2 above i.e., does not hold good for this case. 

4. Table 1 and 2 of show some results which have some ambiguities. 

5. Reference [11] of the said paper generates all minimal paths which are further converted to 

their equivalent disjoint terms to express the reliability which is clearly mentioned in our paper. 
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We also find the difference in reliability values that can computed by [2] as well as [1] and are 

presented in the following Table 1 and 2. 

Table 1: Results and Comparison for g-terminal Reliability 

Networks 

in [1] 

From [2] From  [1] 

Differences in 

Values of 

Reliability 

No. of Self 

generating 

disjoint 

minimal 

cut sets in 

reliability 

expression 

No. of Disjoint Terms 

No. 

of 

MCS 

No. of 

Disjoint 

Terms 

Reliability 

 

 

 

 

6N9L 15 0.9683173 15 34 0.9752533  0.0069360 

7N10L 17 0.9632425 21 58 0.9642466  0.0010041 

8N12L 18 0.9683688 28 87 0.9506629  -0.0177059 

8N12L 22 0.9732406 28 106 0.9564407   

9N14L 21 0.9538703 41 214 0.9498931  -0.0039772 

8N13L 23 0.9826993 28 133 0.9598386  -0.0228607 

 

Table 2: Results and Comparison for two-terminal Reliability 

Networks 

in [1] 

From [2] From[1] 

Differences in  

Values of  

Reliability 

 

No. of Self generating 

disjoint minimal cut 

sets in reliability 

expression 

Reliability No. of MCS 

No. of 

Disjoint 

Terms 

Reliability 

 

6N9L  9 0.96232 9 21 0.9771844 0.0148644 

7N10L  10 0.96112 10 21 0.9778797 0.0167597 

8N12L  12 0.96782 16 37 0.9748269 0.0070069 

8N12L  15 0.97728 16 53 0.9778707  

9N14L  22 0.95387 24 99 0.9794758 0.0256058 

8N13L  15 0.97893 16 65 0.9796782 0.0007482 

From Tables 1-2, the following observations can be made: 

1. The proposed algorithm computes the reliability values for the benchmark networks at a 

deviation of (±) 2% assuming an accurate estimation of reliability by method [2]. 

2. Self generating disjoint minimal cut sets are misinterpreted as number of minimal cut-sets in 

both Tables 1 and 2 by Chakraborty et al.  

3. Although method [1] computes the reliability values for the benchmark networks at a deviation 

of (±) 2%, it requires much less number of disjoint terms as compared to [2] e.g., for the 

network (9N14L), the proposed algorithms requires only 21 terms while method [2] requires 

214 terms which is ten times more than the terms required by [1] which leads to much more 

computational task.   

From all the observations carried out so far, it is quite evident that the proposed algorithm 

enumerates much less number of self generating disjoint minimal cut sets in reliability expression 
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than its counterpart methods at a deviation of (±) 2% in reliability values. Thus, it requires very less 

computational task than its counterpart methods.  

Lastly, we thank Chakraborty et al. for their valuable comments which brings out the 

advantage of our method to be quite time efficient in terms of the minimal cut-sets generated while 

allowing very little deviation in estimating the reliability of the interconnection networks. 

Comments from Chakraborty et al . to authors’ response  

With reference to the replies above on our comments, the authors of [1] completely overlooked the 

points # 1-5 raised and fail to provide justifiable answers. Whether self-generated or obtained 

through a disjointing process, the end result is an unreliability expression. Reduced Order BDD 

(ROBDD) based network reliability algorithms are examples of self-generation of disjoint terms. To 

elaborate further, their algorithm provides minimal cutsets in disjoint form, thus, each term in the 

expression represents “probability of not connecting the specified sets of nodes”. For instance, 

Section 4, illustration in [1], the expression for two-terminal reliability, {h, i} represents a minimal 

cut (that isolates terminal node on failure of branch h and i) and hence it will provide a probability 

of failure and not probability of success. Besides, a closer look at the terms under nobar reveals that 

they are minimal cutsets. Therefore, each term in the expressions provided represents failure 

probability and the expression should come out as unreliability expression and not reliability 

expression as claimed by the authors of [1]. Again, for instance, Section 4, illustration in [1], last 

two terms of the g-reliability expression, the generated term ��, �, �, �,� �,� 	,� 
,� �,� ℎ�� repeats itself and 

being used for probability calculations twice-a violation of idempotence law! We fail to understand 

by giving the erroneous difference in reliability figures, what the authors of [1] are trying to prove 

that too by violating the fundamentals?  

To conclude, authors of [1] need not to assume that the results provided in our comments are 

true. They can verify the results by using any other algorithm or freely available software such as 

SHARPE whose detail can be found on http://people.ee.duke.edu/~kst/. 
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