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Although this quantity would certainly be less than 2312^{31}231, it remains exponentially large. 

To illustrate, we can group the 32 residents into 16 pairs for simplicity, denoting these pairs as 

. According to set theory, the collection 

of subsets of has a cardinality of . Each subset of can be considered a club, 

where all three conditions of the problem are naturally satisfied: specifically, the requirement that 

each pair of clubs shares an even number of residents is inherently met by the structure of .

If we initially assume there are n residents and n is odd, we can still generate a substantial 

number of clubs by modifying the previous scenario. 

In the next section, we will modify one of the conditions to explore strategies for reducing the 

possible number of clubs that can be formed.



 

 

 

 

 

 

 

 

 

 





In addition to utilizing linear algebra techniques, we can also approach Theorem (3.1) using a 

combinatorial framework. This combinatorial proof highlights why the Oddtown problem is not 

only foundational but also critically important in the study of Extremal Combinatorics.



Conclusion

Throughout this paper, we have explored the intricacies of the Eventown and Oddtown problems 

within the context of Extremal Combinatorics. By employing both linear algebra and 

combinatorial proofs, we have demonstrated the maximum number of clubs possible under 

specific constraints. Our analysis conclusively established that the maximum number of clubs 

that can be formed is 32, effectively showing how additional conditions can significantly 

streamline and refine the problem space.

These findings not only reinforce the fundamental concepts of Extremal Set Theory but also 

illustrate the powerful interplay between mathematical intuition and rigorous formal analysis. 

The implications of this study extend beyond theoretical mathematics and offer insights into 

practical applications like network design and resource management, where understanding the 

limits of system configurations is crucial.



As we continue to delve deeper into the complexities of combinatorial mathematics, the lessons 

learned from the Eventown and Oddtown problems will undoubtedly serve as a valuable 

foundation for future research in the field. This work underscores the importance of theoretical 

exploration to uncover practical strategies that can be applied across various disciplines and real-

world scenarios. 
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