CSCI 431 Fall01  Final Exam

Name_______________________________

(This is an open-book exam)

Multiple Choice Questions Over Chapters 1 through 8 (3 points each)

1. Which of the following are characteristics of a low-level language (circle those that apply)?

1. Complex Expressions 

2. Composite Types 

3. Type Declarations and Type Checking 

4. Multiple storage classes 

5. Explicit registers for values and intermediate results 

6. Control flow based on labels and conditional branches. 

2. Which of the following represents a run-time binding in a C-like language? 

1. function gets bound to the number of parameters 

2. Variable is bound to a value 

3. Variable gets bound to a type 

4. built-in type gets bound to a representation 

5. A constant gets bound to a value 

6. all of the above 

3. Which of the following represents a language-implementation-time binding in a C-like language? 

1. Procedure gets bound to actual parameters 

2. Variable is bound to a value 

3. built-in type gets bound to a representation 

4. Variable gets bound to a type 

5. User defined constant name gets bound to a value 

6. function gets bound to the number of parameters 

7. none of the above 

4. Which is true of symbol tables (in a C-like language)? 

1. symbol tables aid translation, but are not used during regular execution 

2. symbol tables contain information about user-defined constants, variables, function names, and data types. 

3. all of the above 

4. none of the above

5. Which  language was the first to support recursive procedures? 

1. Algol 

2. Fortran 

3. C 

4. Cobol

6. Which is true of compilation and interpretation? 

1. Interpretation is faster and more flexible. 

2. Compilation is faster if the same code is repeatedly executed, but interpretation might be faster if much of the code is never executed. 

3. Interpretation hurts the generation of meaningful error messages because there is a loss of information about the program. 

4. Interpreters perform many bindings statically while compilers perform all bindings dynamically. 

7. For the grammar below, which operator has the highest precedence. 

E (   E  #  T  |  T  ^  E  |  T 

T (  F  $  T |  F 

F ( a | b 

1. #

2. ^

3. $

4. both ^  and  $ share the high precedence

8. In the grammar of the previous problem, which operators are left associative?

1. #

2. ^

3. $

4. ^  and $

9. Which of the following is an equivalent regular grammar for the FSA given below?  (The start state is darkened.)
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1. Q0 ( 0 Q0 | 1 Q1 | 1 | epsilon (the empty string)
Q1 ( 0 Q0 | 1 Q1 | 1

2. Q0 ( 0 Q0 | 1 Q1 | 1 | 0

Q1 ( 0 Q0 | 1 Q1 | 1

3. Q0 ( 0 Q0 | 1 Q1 | 1 

Q1 ( 0 Q0 | 1 Q1 | 1

4. Q0 ( 0 Q0 | 1 Q1 

Q1 ( 0 Q0 | 1 Q1 | 1

10. Which of the following is an equivalent regular expression for the FSA given in the question above?

1. ( 0 | 1 )* 1

2. ( 0 | 1 )*

3. 0* 1

4. 0 1* 

11. What is the minimum machine capable of recognizing a context-free language?

1. a finite state automata

2. a pushdown automata

3. a turing machine

4. a non-deterministic finite state automata

5. a non-deterministic pushdown automata

12. Which for the following is true regarding the Chomsky hierarchy

1. regular languages are more powerful than context-free languages

2. the class of context-free languages is equivalent in power to a turning machine

3. context-sensitive languages are the most powerful languages

4. all of the above

5. none of the above

13. How does data encapsulation differ from data hiding?

1.  imperative languages often support data hiding but not data encapsulation

2. the key word private is used to support data encapsulation but not data hiding

3. encapsulated data can not be accessed by a client program

4. all of the above

5. none of the above

14.  In a static type checking system, what is the difference between name equivalent and structural equivalence when the following assignment statement is compiled (assume Ada syntax):
   type Vector is array(1..10) of Integer;

E, F : Vector;


E := F;
1. the statement is legal only if name equivalence is used. 

2. the statement is legal only if structural equivalence is used. 

3. there is no difference

15. In C++, the key word virtual is used to enable:

1. inheritance

2. method overridding

3. dynamic binding

4. information hiding
16. The term polymorphism means “taking many forms.”  Which of the following is an example of polymorphism:

1. method overridding in an OO language

2. function overloading

3. generic methods

4. dynamic binding in an OO language

5. (2) and (3) above

6. all of the above 

7. none of the above 

17. Circle the statements below that are correct (there may be more than one correct statement).

a. dynamic binding occurs at compile time

b. dynamic binding is more efficient than static binding

c. dynamic binding is more felexible than static binding

d. dynamic binding is referred to as “late binding”

Short Answer Questions Over Chapters 9 and 10 (5 points each)

1. Identify the pointer anomaly in each of the following code segments


1.
Link<int> *function1(void) {


Link<int>  staticL(200) ;



Link<int> *dynamoL ;



dynamoL = new Link<int>(100, &staticL) ;



return dynamoL ;

}

2. 

Link<int> *function2(void) {


Link<int> *dynamoL1, *dynamoL2 ;



dynamoL2 = new Link<int>(200) ;



dynamoL1 = new Link<int>(100, dynamoL2) ;



delete dynamoL2 ;



return dynamoL1 ;

}

3. 

Link<int> *function3(void) {


Link<int> *DynamoL1, *DynamoL2, *DynamoL3 ;



DynamoL3 = new Link<int>(300) ;



DynamoL2 = new Link<int>(200, DynamoL3) ;



DynamoL1 = new Link<int>(100, DynamoL2) ;



return DynamoL2 ;

}

2. The first stage of a mark/sweep garbage collection algorithm is the identification of active objects.  Describe how active objects are identified in the mark/sweep algorithm.

3. Memory allocation from the heap can occur in either fixed-sized blocks or variable-sized blocks.  Discuss the characteristics of each with respect to fragmentation.

4. What will be output by the following code segment for each of the following parameter transmission methods:

1. call by reference

2. call by value

3. call by value-result

Main { 

A = 2; B = 3; C = 4; D = 5;
P(A, B, C, D);
write(A, B, C, D);


P(U, V, W, X) { 

V = U+A;
W = A+B;
A = A+1;
X = A+2;

}

}
5. What will be output by the following program (written with C-like syntax) when using the call-by-name parameter transmission method.  (The write function outputs its arguments to the montor.)

swap(x,y) { integer t=x; x=y; y=t;}

main()

{

integer I = 0, A = {1,2,3,4,5,6};

swap(I, A[I]);

for (integer index = 0; index < 7; index++)

write(A[index]);

}

6. Show the run-time stack with activation record instances (also called stack frames), including static and dynamic links, when execution reaches position 1 in the following skeletal program.

   procedure Test;

        procedure A;

            procedure B;

            begin { B }

                …                   (============ 1

            end; { B }

            procedure C;

            begin { C }

                …

                B;

                …

            end; { C }

        begin A

            …

            C;

            …

        end; { A };

        procedure D;

        begin { D }

             …

             A;

             …

        end; { D }

   begin { Test }

       …

       D;

       …

   end; { Test }

Program Language Specific Questions (3 points each)

1. Below are a DTD and a XML document.  Does the XML document conform to the DTD (i.e., is it valid against the DTD---will it pass the xmlint test)?

<!ELEMENT addressbook (contact*)>

<!ELEMENT contact (firstname, lastname, email, address*, phone+, specialday*)>

<!ATTLIST contact id CDATA #REQUIRED>

<!ELEMENT firstname (#PCDATA)>

<!ELEMENT lastname (#PCDATA)>

<!ELEMENT email (#PCDATA)>

<!ELEMENT address (#PCDATA)>

<!ELEMENT phone (#PCDATA)>

<!ATTLIST phone type (home|office|cell) "home">

<!ELEMENT specialday (date, event)>

<!ELEMENT date (#PCDATA)>

<!ELEMENT event (#PCDATA)>

<?xml version="1.0"?>

<addressbook>


<contact id="1">



<firstname>Lois</firstname>



<lastname>Brooks</lastname>



<email>lbrooks@leland.stanford.edu</email>



<specialday>




<date>7th</date>




<event>Pay day</event>



</specialday>



<specialday>




<date>21st</date>




<event>Pay day</event>



</specialday>


</contact>

</addressbook>

2. What is output by the following Fortran program?

    program fun1

    integer fun2, sum

    sum = 0

    do 10 i = 2, 0, -2

       sum = sum + fun2(i)

10  continue

    write (*,*) 'The output is ', sum

    stop

    end

    integer function fun2(m)

    integer m

    fun2 = 0;

    do 20 n = 0, m

       fun2 = fun2 + n

20  continue

    if (fun2 .LT. 1) fun2 = 1

    return

    end

3. Given the following Prolog rule, what will be output by the query (also shown below)?


fun([],0).

     
fun([H|T],N) :- fun(T,M), N is M+1.


?- fun([1,2,3,4],What) 

4. What is output by the following Smalltalk code segment?

1 to: 100 by: 20 do: [:x | Transcript show: ‘hello world’; cr.]

5. What will be output by the following SML code segment?

fun function1 (x: int) = x 
 
  |   function1 (x:int, y:int) = function2(x, y) 

 
  |   function1 (x::xs) = function2(x, function1(xs));

   fun function2(x:int, y:int) = if x > y then y else x;

   function1 [1,2,3,4];
6. What will be output by the following Scheme code segment?

(define (function1 a l)

  
(cond ((null? l) l)


((equal? a (car l)) (function1 a (cdr l)))


(else (cons (car l) (function1 a (cdr l))))))

(define (function2 l)

  (cond ((null? l) l)


(else (cons (car a) (function2 (function1 (car a) (cdr l)))))))

(function2 ‘(1,1,2,2,3,3,4,4))

