
 

  

Foreword 

Special Issue on Combinatorial Mathematics  

and Computational Theory 

Certainly, Combinatorial Mathematics and Computational Theory are two 

fields of study that significantly impact computer science and some areas of 

mathematics and science. Combinatorics is the study of discrete objects and 

has applications in diverse areas of mathematics and science, including com-

puter science. It borrows tools from various areas of mathematics, such as al-

gebraic geometry and topology, to solve problems in discrete geometry and 

extremal graph theory. Computational Theory, on the other hand, is con-

cerned with studying algorithms and their efficiency. It has applications in di-

verse areas, such as artificial intelligence, complexity, and machine learning. 

In summary, Combinatorial Mathematics and Computational Theory are essen-

tial fields of study that have contributed significantly to developing computer 

science and other areas of mathematics and science. 

The 39th Symposium on Combinatorial Mathematics and Computational 

Theory was held on June 24-25, 2022 at National Chengchi University in Taiwan. 

This symposium is held annually and brings together experts, researchers, scien-

tists, and engineers worldwide to share experiences and exchange ideas. The 

symposium aims to promote academic exchanges, enhance information tal-

ents' software research and development capabilities, and cultivate innova-

tion and creativity. The symposium hopes to help advance research in combi-

natorial mathematics and computational Theory. 

We are pleased to present this special issue of the Journal of Information 

Science and Engineering (JISE), devoted to CMCT 2022. We invite some out-

standing accepted papers in their extended versions and are widely open for 

other submissions to this particular issue. Each paper submitted to this special 

issue was rigorously reviewed by at least two reviewers in the corresponding 

research areas. Finally, about four papers are selected for this special issue. A 

summary of these papers is outlined below. 

The first paper, "Opinion Optimization for Two Different Social Objectives: 

Combinatorial Algorithms and Linear Program Rounding," was contributed by 

Po-An Chen, Yi-Le Chen, and Wei Lo. In this paper, the authors aim to optimize 

two different social goals of public opinion optimization by controlling some 

individuals according to the rules of Stackelberg games. They propose com-



 

  

binatorial and linear program rounding algorithms as Stackelberg strategies 

that approximate the objective of optimizing utilitarian social costs for some 

exceptional cases and the objective of the total expression of opinion on gen-

erally directed graphs, respectively. 

The second paper, "A New Tree Structure for Local Diagnosis," was contrib-

uted by Meirun Chen, Xiao-Yan Li, Cheng-Kuan Lin, and Kung-Jui Pai. Diagnos-

ticability is a crucial parameter to assess how well a multiprocessor system can 

tolerate faults. Local diagnosis, proposed by Hsu and Tan, focuses on the state 

of a node rather than the whole system. Chiang and Tan used an extended 

star structure to diagnose a node based on comparisons. In this work, the au-

thors improve the local diagnosability by introducing a tree structure around 

the node. They also give an algorithm to diagnose the node using the tree 

structure. Through simulations of different node failure probabilities and per-

centages of failed nodes in the tree, the performance of the proposed algo-

rithm is better than previous work. 

The third paper, "Enumerating Furthest Pairs in Ultrametric Spaces," was 

contributed by Hui-Ting Chen and Ching-Lueh Chang. This paper considers the 

problem of enumerating/counting point pairs with the longest distance in an 

n-point ultrametric space. The problem can be solved trivially in O(n2) time. The 

authors propose a deterministic O(F + nlogn)-time algorithm for the problem 

with total F furthest pairs and a Monte Carlo O(n/2)-time algorithm for estimat-

ing the number of furthest pairs for  > 0.  

The last paper, "Determining the 2-Tuple Total Domination Number of a Ha-

rary Graph under Specific Degree Conditions," was contributed by Min-Shu Jao, 

Hung-Lung Wang, Jou-Ming Chang, and Chia-Wen Wu. A 2-tuple total domi-

nating set is a vertex subset in which every vertex has at least two neighbors. 

The 2-tuple total domination number of a graph is the cardinality of a minimum 

2-tuple whole dominating set of the graph. This paper determines a Harary 

graph's 2-tuple total domination number Hm,n with degree parameter m{3, 5} 

and n vertices.  
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