CSCI 431 Programming Languages Final Exam; Fall 1998

Name:_____________________________

True False Questions (each question in this section is worth 2 points)

1. In developing the first programming languages, the main concern was efficient utilization of machine resources and not ease of use by the programmer.

2. The earliest programming languages (before Fortran and Cobol) were compiled not interpreted.

3. In the first version of Fortran, Fortran I, variables were statically typed.

4. The first programming language to use the concept of block structure was Fortran.

5. In block structured languages, parameter transmission is typically implemented using the run-time stack.

6. The ordering of symbols within a program are described by context-free grammars.

7. The tokens of a programming language are such things as keywords and identifiers.  When parsing a program, the ordering of the symbols within a token are described by context-free grammars.

8. Context-free grammars are sufficient to describe all programming language constructs.

9. Prolog is a functional  programming language.

10. Prolog programs are compiled for optimal efficiency.

11. Prolog programs do not typically specify algorithms.

12. The theoretical computational power of C++, prolog, lisp, and Ada are all equivalent.

13. There are two basic types of  S-expressions in lisp:  lists and expressions

14. In lisp, a variable is not an atom.

15. When the Ada select statement is used with multiple accept clauses, it is non-deterministic.

16. In Ada all tasks terminate when their code is completed and their master has terminated.

17. In Smalltalk there are no reference variables.

18. In Smalltalk objects are stored on the run-time stack.

19. In Java all objects are stored on the heap.

20. In C++ all objects are stored on the heap.

Short Answer Questions (each question in this section is worth 4 points)
1. Should HTML be considered a programming language, state the reasons for your answer.

2. Define reference parameter.
3. Define syntax and semantics.

4. Define binding and binding time.

5. Define lifetime and scope.

6. Define static scope and dynamic scope.

7. Define dynamic type binding and static type binding.

8. Define weakest pre-condition.

9. Give an example of each of the following:

     
A Low-level programming language:

     
A High-level  programming language:

     
Very high-level programming language:

10. The following are Smalltalk messages.  In each case, identify the object receiving the message.

‘Hello World’ printNl !

2+3 !

[sum _ sum + index] value !

11. What is the purpose of the keyword virtual in C++?

12. Define the following terms:

         mutual exclusion 

         synchronization

         critical region

13. Name three approaches to implementing mutual exclusion.

14. What is the minimum machine capable of recognizing a regular language?

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

16. Below is an example of a grammar.  With respect to the Chomsky hierarchy, what kind of grammar is 

this?

 G = ({a, b,c}, {S, A, B, C}, S, R), where 

          R = { S -> e, S -> AB, S -> A, 

                   A -> a, B -> b, B -> e}

17. Describe the difference between a Finite State Automata and a Pushdown Automata.

18. How does C++ support encapsulation?

19. How does C++ support information hiding.

20. How does Ada support information hiding.

21. How does Ada support encapsulation?

22. Identify the programming language used in each of the statements below (each statement may be 

written in a different programming language):

1. function Sub1(X: real; Y:integer): real; 

2. void Sub2(float X, int Y, float *Z, int *W); 

3. procedure Sub3(X: in real; Y: in integer; Z: in out real; W: out boolean)

4. (Sub3 X Y)

23. Explain how a reference to a non-local variable is found when static chains are used? 

24. Draw the box-and-point structure (the CONS cells and pointers) for the following Lisp expression:

a (b c) d (e)) 

Problem Solving Questions (each question in this section is worth 8 points)

1. Specify an automata to recognize {ab*a}.

2. Write a definition for the predicate equal such that equal can be used to test if two lists have the same elements in the same order. 

3. Write a egrep regular expression to find all lines containing the expression Fred or Frederic G. Majors.

4. Write a prolog program that specifies the ages of your brothers and sisters in your real or imaginary 

family.  Include a rule that allows you to infer when one person is older than another person.  In writing this rule, you may assume that Prolog contains a built-in predicate called less-than that takes two numbers as arguments and returns true if the first number is less than the second.

5. Given the following Prolog database, what will be the result of the queries stated below.

tape(1,van_morrison,astral_weeks,madam_george).

tape(2,beatles,sgt_pepper,a_day_in_the_life).

tape(3,beatles,abbey_road,something).

tape(4,rolling_stones,sticky_fingers,brown_sugar).

tape(5,eagles,hotel_california,new_kid_in_town).


?- tape(5,Artist,Album,Fave_Song).


?- tape(Y,rolling_stones,sticky_fingers,Song).


?- tape(One,Two,Three,Four,Five).

6. Consider the program below in pascal syntax.  For each of the following parameter-passing methods, 

state the values of the three numbers printed.

a. parameters passed by value

b. parameters passed by reference

c. parameters passed by name

d. parameters passed by value-result

program main(input, output)

           var y: integer;

           procedure P(X : integer);


begin 

    X := X+1;

    write(X,Y);

end;

           begin


Y := 1;

 
P(Y);


Write(Y);

            end.

7. Draw the contour diagram for static scoping for the skeletal program below.

       program example;

   var a, b: integer;

        …

   procedure sub1;

      var x, y : integer;

      begin { sub1 }

          … 

      end; { sub1 }

   procedure sub2;

      var x : integer;

         …

      procedure sub3;

         var x: integer;

         begin { sub3 }

            … 

         end; { sub3 }

      begin { sub2 }

         … 

       end; { sub2 }

   begin { example }

       … 

   end. { example }

8. List all the variables, along with the program units in which they are declared, that are visible in the bodies of  sub1, sub2 and sub3, assuming static scoping.

EXTRA CREDIT (8 points):
Show the parse tree for a top-down parse of the following  sentence using the grammar specified below:    The boy bounced the ball.

          G = ({ran, bounced, caught, a, the, cat, mouse, ball, boy, girl}, {S,NP,VP,N,D,V}, S, R), where 

          R = {S -> NP VP, 

                   NP -> N

                   NP -> D N

                   VP -> V

                   VP -> V NP

                   V -> ran | bounce | caught

                   N -> cat | mouse | boy | girl | ball

                   D -> the | a}

