CSCI 431 Fall 2001:  EXAM 2  
Name: _____________________________

Multiple Choice Questions (3 points each):

1. Your boss asks you to learn a new language. You discover that this new language uses static type checking. This probably implies 
1. it is mostly likely a scripting language 

2. it is an interperted language

3. run-time type descriptors  will be needed

4. none of the above 

2. Your boss asks you to learn a new language. You discover that this new language uses static scoping. You would also expect to find 

1. that this is a block-structured language

2. that this is a compiled language

3. static pointers in the activation records 

4. static typing 

5. all of the above

3. Your boss asks you to learn a new language. You discover that this new language supports the use of ADT’s.  You would also expect to find all of the following except:

1. support for information hiding

2. support for data encapsulation

3. the ability to define a set of abstract operations for data objects

4. dynamic binding 

4. 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

5. In most statically typed languages, an activation record (also called a stack frame) contains 

1. symbol table type information for each variable in the current scope. 

2. global variables. 

3. the current instruction pointer 

4. pointers to other activation records accessible in this scope. 

6. The advantages of static scoping include all of the following, except 
1. it is effecient 

2. it requires the use of run-time type descriptors 

3. it supports static type checking 

4. it improves code readability 

7. 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):

E, F : array(1..10) of Integer;


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.

8.  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

9. A template function is a polymorphic function in which 

1. the type is fixed at compile time. 

2. the type changes dynamically. 

3. the type is not known until run time 

4. (2) and (3) above

5. None of the above

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

1. inheritance

2. method overridding

3. dynamic binding

4. information hiding
11. The signature of the C integer assignment operator could be described as:  (Hint: In C, an assignment statement is an expression.)

1. =: int  x  int ( void

2. =: int ( int

3. =: int  x  int ( int  

4. =: int  x  int ( int  x  int

12. 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 

13.  There are 4 categories of arrays based on subscript binding and storage binding time.  A fixed stack-based array has which of the following properties?
1. the size of the array is statically bound

2. array storage location is bound at run-time
3. array storage is allocated on the function activation record
4. the size of the array must be known at compile time
5. all of the above
6. none of the above
14. Which of the following statements are true regarding infix, postfix , and prefix notation for expressions (there may be more than one correct item)
1. prefix and postfix notations are inherently unambiguous

2. precedence and associativity rules are required for the evaluation of postfix expressions
3. prefix expressions can be easily evaluated on a stack
4. postfix expressions can be easily evaluated on a stack
15. Which of the following are true regarding the implementation for-loops in Ada (there may be more than one correct item).
1. the loop variable does not exist outside the loop

2. the loop variable cannot be changed in the loop
3. the loop parameters are evaluated only once at the start of the loop 
16.  Which of the following statements are true regarding elementary data types (there may be more than one correct item)
1. operations on elementary data types are often implemented directly as hardware operations

2. in some languages variables can be implicitly declared

3. some languages support coercion between elementary data types 
4. the hardware implementation of elementary data types is the same in all languages
True/False Questions (2 pts each):

1.  Virtual functions can be resolved at compile time.

2.  In an OO language, an object of the based-class type can always be substituted when an object of the derived-class type is expected.

3.  A run time stack supports recursion.

4.  All OO languages support dynamic binding.

5.  A variable’s scope is always the same as its lifetime.

Short Answer (6 pts each):

      1.  What is printed by the following C program assuming write() simply prints the values to the monitor: 

main() {

union{ union {int A; float B} C; int D} E[4]; 

E[1].C.A = 2; 

E[1].C.B = 3; 

E[1].D = 4; 

write(E[1].C.A , E[1].D );

}

2. Identify the programming language used in each code segment below

  Segment 1:

      program F1

      integer k, j

      k=5

      j=3

      write(*,*) k

      write(*,*) j

c  These two statements end the program.

      stop

      end

Segment 2:

with Text_IO; use Text_IO;

procedure T is

       COUNT : INTEGER;

    begin -- T

        COUNT := 0;

        loop

           exit when COUNT > 6;

           PUT(“Hello”);

           COUNT := COUNT + 1;

           end loop;

           NEW_LINE;

end T;

Segment 3:

fun power (m,n):int = if n = 0 then 1 
else m * power (m,n-1);
Segment 4:

sum: max

  | timestwo |

  timestwo:=0.

  1 to: max do: [:i | (timestwo:= timestwo+i)].

  Transcript print:timestwo; cr.

  Transcript endEntry.

3. What is printed by the following C++ program: 

#include <stream.h> 

class top {

   public: top() {a=1;}; 

   void newfcn() {local();}; 

   virtual void local() {cout<<”top”<<endl;};

   protected: int a; 

}; 

class bottom: public top {

   public: bottom() {a=2;}; 

   void local() {cout<<”bottom”<<endl;};

}; 

main() {

   top x, *y; 

   bottom  z; 

   y = &x;

   y->newfcn(); 

   y = &z;

   y->newfcn();

}

4. Given that the first element of the array is stored at memory address 1000, what is the memory address of the virtual origin of the array declared below?  Assume each integer requires four bytes of storage.

A : array(2..10,2..10) of Integer;

5. 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 BIGSUB;

      procedure A;

         procedure B;

             begin { B }

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

             end; { B }

         procedure C;

             begin { C }

             …

             B;

             …

             end; { C }

      begin { A }

      …

      C;

      …

      end; { A }

   begin { BIGSUB }

   …

   A;

   …

   end; { BIGSUB }

6. What is output by the following Smalltalk program?

x := 0.

[ (x < 10) ] 

whileTrue: [Transcript show: (x).

            Transcript show: ' '.

            x := x + 1.].

7. Consider the following Prolog database.

fun(X) :- 

          red(X),

          car(X). 

fun(X) :- 

          blue(X),

          bike(X). 

red(apple_1).

red(car_27).

bike(my_bike).

bike(honda_81).

car(desoto_48).

car(edsel_57).

blue(flower_3).

blue(honda_81).

Suppose the following query is made:    fun(Thing).
What is output?






















