國立臺灣師範大學資訊工程學系

九十七學年度第一學期

博士班資格考

考試科目：正規語言
總分一百分

請在答案卷作答，在題目卷上作答不予計分
1. (1) (6分) Find a grammar for the following language on 
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where 
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 indicates the length of string w. For example, if w = aaa then 
[image: image4.wmf]3

|

|

=

w

.

(2) (6分) Find a nondeterministic accepter (nfa) that accepts 
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 and is such that if in its transition graph a single edge is removed (without any other changes), the resulting automaton accepts 
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(3) (8分) Construct a right-linear grammar for the language
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2. (1) (10分) Find a regular expression for the following language on 
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where 
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 indicates the length of string w. For example, if w = aaba then 
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(2) (10分) Find a context-free grammar for the set of all regular expressions on the alphabet 
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3. (10分)Prove the following languages are not regular.
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4. (15分)Construct a universal Turing machine Mu to simulate the computation of any Turing machine M on a string w.  You have to draw a figure and give some explanation for the figure.
5. (15分)Let ( = {a, b}. 
Construct a nondeterministic pushdown automaton that accepts the language
       L = {anbm: n ( m ( 3n}. 

6. (1)(10分) For simplifying the context-free grammars, we often remove certain types of undesirable productions.  Please list three kinds of such undesirable productions.  If you want to remove them, what is the correct removing sequence of steps?  
(2)(10分) Show that the language L = {w: na(w)=nb(w)} is not linear. 
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