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摘要 

 

亂數產生器的用途在很多的應用上扮演一個非常重要的角色，像是加密系統，模

擬， 統計方法的分析也都必須倚賴亂數。這些研究的品質及可信度必須要有一個

好的亂數產生器來支持。且參數 B=16807，C=0，M=2147483647 之 LCG 是現

在電腦套裝軟體中常見的基本亂數產生器，但是它的週期短，只能在一維空間均

勻分佈，況且它無法通過 Diehard 這一套檢驗亂數產生器的系統檢驗。 DX-k-s

是一套高維均勻分佈，有效率，週期長，且可用來配備於各種電腦的亂數產生器。

我們主要研究的目的就是要探討這一套亂數產生器用 Diehard 來檢驗的表現。根

據我們的實驗結果報告，DX-k-s 幾乎通過了所有 Diehard 裡的檢驗法。而且分析

檢驗結果，我們發現 DX 之參數 k，s，和 B 對 DX-k-s 在 Diehard 裡的表現並無

顯著影響。我們也特別檢驗了參數 M= =2147427929 和  B=521816 的

DX-1511-4，這個亂數產生器的週期等於 ，而且它可以在 1511 維以內的空間均勻

分佈。現今鮮少有亂數產生器可以通過 Diehard 裡的所有檢驗法，而 DX-1511-4 

辦到了。 總而言之，由我們的檢驗結果來評估，DX 是一套相當好，值得推薦的

亂數產生器。  
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ABSTRACT 

 

Random numbers are used in many modern applications, such as computer 

games, the generation of cryptographic keys, simulation studies, and many 

scientific experiments. Quality of these applications and studies rely heavily on 

the quality of the random number generator (RNG) used. LCG with B=16807, 

C=0, M=2147483647 is very popular and used as a default RNG in many 

computer systems; but it does not pass all the tests in the Diehard test suite [19]. 

DX-k-s generators, proposed recently by Deng and Xu [4], is a system of 

High-dimensional uniformly, Efficient, Long-cycle, and Portable uniform 

random number generators. The main objective of this study is to investigate 

the empirical performance of the DX-k-s random number generators. We test 

DX-k-s random number generators by the Diehard test suite with a 

well-planned experimental design. According to the results of our experiments, 

DX family generators pass almost all the tests in Diehard and the parameters, k, 

s, and B do not significantly affect the performances of the RNGs under study. 

We also test a particular generator DX-1511-4 with M= =2147427929 and 

B=521816. This generator has a very long period of   and is equi-distributed up 

to 1511 dimensions. In particular, DX-1511-4 passes all the tests in Diehard. We 

conclude that, based on our empirical study, DX-k-s generators is a very good 

family of RNGs. 
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