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1. Introduction

The NTRU cipher ( a ring-based public key cryptosystem) is introduced in 1995 by J. Hoffstein, J. Pipher, and J. Silverman. In their scheme they use commutative ring theory specially, commutative polynomial ring theory. Actually, their encryption procedure uses a mixing system based on polynomial algebra and reduction modulo two numbers p and q, while the decryption  procedure used an unmixing system whose validity depends on elementary probability theory. The NTRU system is very interesting for me in that, unlike many cryptosystems are implemented in (finite)groups and (finite)fields, it is based on ring structure. Throughout this project, I will survey and analysis the NTRU system and learn their skills making a system. Moreover I question “Is there the good way to design some objects(one-way hash function or cyptosystems and so on) using Non-commutative ring?”. I have plausible answer. By using or learning their skills, I look forward to making ‘correct answer’ of  ‘plausible answer’. 
2. Objective

Actually, the NTRU scheme is easier to understand than RSA, Elliptic curve and so on. But the analysis of the security is somewhat complicated. First I will survey the entire NTRU scheme and its security. And then I will try to find a way applying Non-commutative ring structure to cryptosystem. If possible, I will give an explicit example. 
3. Related Works

NTRU and its security :
The NTRU is the public key cryptosystem using polynomial ring structure. It is known that encryption and decryption with NTRU are extremely fast, and key creation is fast and easy. So it is worth while to study and analysis the NTRU. 
Non-commutative ring theory :
 The most familiar examples in non-commutative ring are Matrix ring, Hamiltonian ring and so on. Note that these rings are also non-abelian groups. Since many researches are continuing with these non-abelian group, I am frankly not interested these rings. It is polynomial ring that is my interests.
4. Approach
· Survey existing papers on NTRU and its attack

· Analysis on the security of the NTRU

· Survey about Non-commutative polynomial rings

· Find example suitable ring structure

· Try to find a way applying Non-commutative ring structure to cryptosystem
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