COP 4020 Programming Languages Spring 2002 

Final Exam 4/29/02

Lecturer: Arup Guha

Name : ___________________________________

Directions: For the multiple choice circle the correct answer. Any ambiguous circles will automatically be counted wrong.

1) (2 pts) Which of the following is NOT a  reason cited by the textbook for studying the concepts of programming languages?

a) Increased ability to learn new languages

b) Increased ability to design algorithms.

c) Better understanding of the significance of implementation

d) Improved background for choosing an appropriate language.

e) Increased capacity to express ideas.

2) (2 pts) The text lists 6 programming domains. Five of these are scripting languages, business applications, special-purpose languages, scientific applications, and systems programming. What is the 6th?

a) military applications

b) databases

c) graphical user interfaces

d) assembly language

e) artificial intelligence

3) (2 pts) What is orthogonality?

a) level of data abstraction

b) the speed of compiliation

c) small number of primitives can be combined to build the data & control structures of

    a language

d) flexibility of the language

e) minimal use of memory

4 (2 pts) What is a symbol table?

a) A table that contains each printable character and its ascii value.

b) A table that defines each valid operator in a particular language.

c) Usually included on most maps.

d) Contains a list of each user defined name and gives it an unique identification value.

e) Keeps track of overloaded operators.

5) (2 pts) Which of the following is true of a top-down parser?

a) Produces a leftmost derivation

b) Produces a rightmost derivation.

c) Catches type mismatch errors.

d) Only works for assembly languages.

e) Produces the reverse of a rightmost derivation.

6) (2 pts) What value does an assignment statement in C return?

a) 0

b) No value is produced

c) A boolean value depending on whether the assignment worked or not.

d) The same value assigned to the target variable.

7) (2 pts) What is a possible problem with a narrowing conversion?

a) They take too much time to execute.

b) They may result in loss of information.

c) They waste memory space.

d) They are syntax errors in all imperative langauges.

e) None of the above

8) (2 pts) Which of the following is true about pointers?

a) The help with indirect addressing.

b) They help with dynamic storage management.

c) Choices a and b are correct.

d) None of the choices are correct.

9) (2 pts) What of the following is true about explicit heap-dynamic variables in C++?

a) They do not exist.

b) Their creation is signified by the keyword new.

c) They always store ints.

d) They are rarely used in linked lists and binary trees.

e) None of the above.

10) (2 pts) Which of the following languages has the strongest type inference mechanism?

a) C

b) C++ 

c) Prolog

d) ML

e) Java

11) (2 pts) Name the four language categories.

______________________ , ______________________

______________________ , ______________________

12) (2 pts) Name the four basic steps in compilation.

______________________ , ______________________

______________________ , ______________________

13) (3 pts) What is the difference between syntax and semantics?

14) (3 pts) Explain why recursive descent parsers can not handle grammars with direct left recursion.

15) (2 pt) What type of dynamic binding does polymorphism require?

16) (2 pts) The Fortran 90 the do loop is more restrictive than the for loop in C. Name one ability the C for loop has that the Fortran 90 do loop does not.

17) (3 pts) What are the three types of parameter passing discussed in class?

18) (6 pts) Give the output of the following program using all three of the types of parameter passing techniques listed in question 16.

void test(int a, int b) {

     a = 2*a;

     b = a - 2*b;

     printf("%d %d\n",a,b);

}

void main() {

    int x = 3, y = 5;

    test(x,y);

    printf("%d %d\n",x,y);

}

technique a :

__________________

__________________

technique b:

__________________

__________________

technique c:

__________________

__________________

19) (5 pts) Describe the matching-else problem. Why does it make sense (from the perspective of parsing) to have an else always match the nearest if, in cases where blocks are not used to explicitly match an else?

20) Consider the following ML function:

fun q20(x::y, 0) = true |

      q20([], z) = false |

      q20(x::y, z) = ss(y,z) orelse ss(y,z-x);

Evaluate the following three expressions:

a) (1 pt) q20([9,4,8,2,7,4], 24);
__________

b) (1 pt) q20([3,5,8,2,7,4], 28);
__________

c) (1 pt) q20([2,9,14,7,19], 34);
__________

d) (2 pts) What does the function do in general?

21) Consider the following ML function:

fun q21(0) = 0 |

      q21(x) = if (x mod 2 = 0) then random(x-1) + x

                     else random(x-1) - x;

Evaluate the following expressions:

a) (1 pt) q21(2);

b) (1 pt) q21(3);

c) (2 pts) Give a closed form function for q21. 

22) (5 pts) Below is an incomplete version of an ML function that inserts a value into numerically ascending integer list. Complete the function:

fun insert([], x) = [x] |

      insert(x::y, z) = _____________________________________________________



        _____________________________________________________



        _____________________________________________________

23) (7 pts) Now consider writing an equal function that returns true if two lists are identical. (This means each corresponding elements have to match in value. Thus [1,2,3] and [1,3,2] are NOT equal, but [1,2,3] and [1,2,3] are.) Fill in the incomplete function below to complete this task:

fun equal([], []) =  _______   |

       equal(x::y, []) = ________   |

       equal( ____  , ____ ) = _________ |

       equal(x::y, a::b) = ____________________________________________________

                                    ____________________________________________________

24) (4 pts) You are given the ML function append:

fun append([], x) = x | 

      append(x, []) = x |

      append(x::y, z) = x::append(y,z);

Using this function, write an ML function reverse, which reverses the list passed to the function:

fun reverse([]) = ____ |

      reverse(x::y) = ____________________ 

25) (5 pts) Now, write an ML function palindrome that returns true if the list passed to the function is a palindrome and false otherwise.You may make calls to any functions you have written in previous questions.

fun pal( ___ ) = __________   |

      pal( ______ ) = ________________________________________________________



        ________________________________________________________

26) (3 pts) Fill in the incomplete append "function" in Prolog below:

append([], L, L).

append( [X | L1], L2, [X | L3] ) :- append ( ____  ,  ____  ,  ____ ).

27) (3 pts) Fill in the incomplete reverse "function" in Prolog below, using append:

reverse([],[]).

reverse([X | Y], R) :- reverse( ____  ,  ____ ), append( ____  ,   [  ____ ]  , ____ ).

28) (5 pts) Now, write palindrome in Prolog, using reverse from above.

palindrome(X) :- _________________________________________________________

29) (1 pt) What is Harry S. Truman's middle initial? _____________________________

Please place any work from problems you could not complete in the allotted space on this page. Clearly mark which question you are working on.

