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General Instructions 

 Write your Name, ID, Department and Section both on the cover page and the answer sheet. 
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Part I. True/False Items (10 Points) 

Instruction: Write TRUE if the statement is true and FALSE if the statement is false. (1 

points each) 

1. Every multi- tape turing machine has an equivalent one tape turing machine. 

2. Alphabets are any finite set of symbols.  

3. Deterministic finite automaton has a single accept/final states.  

4. If the output depends only on the current state, it’s a Moore machine transducer.  

5. Type 3 grammars generate a regular languages and the automaton they accept is simply 

finite state automaton. 

6. One disadvantage of using recursion is that a complicated problem is reduced to a 

simpler task. 

7. A string is accepted, if and only if it starts at the initial state and ends in an accepting 

state. 

8. Comparing deterministic finite automata to non-deterministic finite automata, always 

deterministic finite automata requires less space.  

9. Big-oh notation is a way of describing the order of a function, in which considering the 

dominant algorithm. 

10. Performance of an algorithm can affect the complexity but not the other way aroun  

Part II. Multiple Choice Items (20 Points) 

Instruction: Choose the correct answer among the given alternatives and write the letter of 

your choice on the space provided on the separate answer sheet. (1 points each). 

1. Which of the following is true about recursive functions? 

A. Recursive functions make recursive calls to solve a simpler problem 

B. Every recursive algorithm has at least one base case 

C. Recursive functions reduce the overall problem to one or more simpler problem of 

the same kind. 

D. Recursive algorithms may lead to stack overflows.  

E. All of the above 

2. An automaton that produces output based on the current input or previous state is 

called__________  

A. Acceptor    C.  Classifier 

B. Transducer   D. Null 

3. What type of grammar do turing machine generate? 

A. Type 0     C. Type 2 

B. Type 1    D. Type 3 

 

 



4. An automaton with a finite number of states is called  

A. Turing machine  C. Linear Bounded 

B. Push down   D. Finite State machine 

 

5. In Turing machine,       is a simple memory device that remembers which 

instructions should be executed next.  

A. Finite control    C. Blank symbol 

B. Scratch tape    D. Decider 

6. Which one of the following is false about Turing machine? 

A. Turing machine are very powerful abstract machines which simulate any modern 

day computers 

B. Turing machine can be used for calculating values like arithmetic computations  

C. Turing machines have infinite amount of internal states 

D. Transition function in turing machine is a multiplication of internal states, current 

tape and the directions. 

E. Turing machine can be formally described as a 7-tuples. 

7. For the following algorithm, what’s the total time required to execute this algorithm?  

sum=0; 

 for(x=0; x<n; x++) 

 { 

  total[x] =1; 

 for (y=1; y<n; y++) 

  { 

total[x] = total [x] + M[x][y] ;  

   Sum+= total ; 

  } 

} 

A. O(n)    C. O(2n+1) 

B. O(n²)    D. O(2ⁿ) 

8. Which one of the following automaton family does contain “Finite automaton + Stack”?  

A. Turing machine  C. Pushdown  

B. Linear bounded   D. All  

9. Assume we have three states and two alphabets in a finite state machine. What are the 

numbers of possible outcomes in terms of DFA and NFA respectively?  

A. 6 & 8 possible ways   C. 3 & 64 possible ways 

B. 5 & 9 possible ways  D. 6 & 12 possible ways 

10. What is the order of this function f(n)= 2n²+7ⁿ-15nlog(n)  

A. O(n²)  B. O(15) C. O(7 ⁿ) D. O(nlog(n)) 

 



 

11. What type of language do Turing machines generate? 

A. Regular languages     C. Context free 

B. Recursive enumerable languages   D. Content sensitive 

12. One of the following is not a characteristics of NFA  

A. Requires less space 

B. Permits empty string transition 

C. Back tracking is not always possible 

D. For each input, there is exactly one next state  

E. May have multiple start states 

Part V: Workout (8 points) 

Instruction: Show clearly the procedures for the following questions and write your answer 

on the space provided. 

     1. [Automata Theory] 

a. Differentiate between DFA and NFA?  

b. Given a transition table of an NFA, find it’s equivalent DFA diagram and 

minimize it?   

    

ð 0 1 

      a {b,c} {c} 

b {c} {d} 

c {b,c} {d} 

*d ф ф 
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Part I: True False Questions   

(1 points  each) 

Part IV:  Multiple Choice Questions (1 points each) 

 

1. ________  

2. ________  

3. ________  

4. ________ 

 5. ________  

6. ________ 

7. ________ 

8. ________ 

9. ________ 

10. _______ 

 

1. ________  

2. ________  

3. ________  

4. ________ 

 5. ________  

6. ________ 

7. ________ 

8. ________ 

9. ________ 

10. _______ 

 

11. ________  

12. ________  

 

 


