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Abstract 
 

Mathematics and cryptography are fundamental foundation of Blockchain technology. Starting from 
Uniswap, DeFi has been growing very with several mathematical models for financial exchange and 
trading. Uniswap and many decentralized exchanges are Automated Market Maker - AMM models, 
which are based on inverse curve or integral curve.  Aggregation and arbitrage trading follows with 
algorithms on convex optimization.  This seminar briefly presents some notable applications of 
Mathematics in DeFi and decentralized markets.  After that, it presents recently research of the author 
according to the following problems: 

 PageRank and pairwise ranking algorithms to measure reputation score from onchain 
transactions; 

 Clustering & visualizing Web3 groups and communities from onchain transactions; 
 Supervise learning algorithms to classify ten million of smartcontracts into several defined 

categories (labeling problems). 
 Mathematical modeling for decentralized derivative market (AMM-oriented). 

The research has immediate applications in DeFi and Web3 to build commercial products: 
 Reputation Ranking System in Web3; 
 AMM-oriented DEX for decentralized derivative trading 
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