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一. 本系博士班資格考試試題為 A4格式之版面。 
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（二）    [請依試題題數輸入取代並增加必要之配分與各項特殊規定] 

注意事項： 
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 第一頁 共一頁 

 

注意事項： 

1. 本試題共【6】題，配分共 100分。 

2. 請按順序標明題號作答，不必抄題。 

3. 全部答案均須答在試卷答案欄內，否則不予計分。 

4. 考試時間:二小時。 

 

1. (20 points) What is pattern recognition (PR)? Describe in detail, for example, definition of 

PR, PR system, PR design cycles, PR related fields and some PR examples. 
 

2. (20 points) What is high-dimensional PR? Describe in detail, its definition, characteristics, 

applications, features and classification techniques.  
 

3. (20 points) Suppose we have two normal distributions (the same covariances but different 

means) N(1, ) and N(2, ). In terms of their prior probabilities P(1) and P(2), state 

the condition that the Bayes decision boundary not pass between the two means.  

 

4. (20 points) Consider the Bayes decision boundary for two-category classification in d 

dimensions.  

 

(a). Prove that for any arbitrary hyperquadric in d dimensions, there exist normal 

distributions p(x|i) ~ N(i, i) and priors P(i), i = 1,2, that possess this 

hyperquadric as their Bayes decision boundary. 

 

(b). Is your answer to part (a) true if the priors are held fixed and nonzero, e.g., P(1) = 

P(2) = 1/2?  

                                           

5. (20 points) (a).What are the problems of dimensionality in PR? (b).What is the curse of 

dimensionality? Can you explain what the Hughes effect is? 

 

 

 

 

 

 



第二頁 共二頁 

 

 
Fig. Hughes Effect or Hughes phenomenon. 

 

 

where m is the number of training sample patterns and n is total number of test samples of 

discrete values. REF: G.F. Hughes, "On the mean accuracy of statistical pattern recognizers," 

IEEE Trans. Inform. Theory, Vol. IT-14, pp. 55-63, 1968. 

 

                                                
 

  

 


