CSCI 431 Fall 2000:  EXAM I 


True/False and Multiple Choice Questions (3 points each):

1. True or false, Prolog is a functional language.

2. True or false, the semantics of a language provides a definition of the legal programs.

3. Which of the following are characteristics of a low-level language (circle those that apply)?
· Complex Expressions 

· Composite Types 

· Type Declarations and Type Checking 

· Multiple storage classes 

· Explicit registers for values and intermediate results 

· Control flow based on labels and conditional branches. 

4. Which of the following are characteristics of any good programming language (circle those that apply)?
· Well-defined syntax 

· Orthogonality

· Support of data abstraction

· Use of Backus-Naur form

5. The regular expression (ab)* a defines the same language as 
1. a(ba)*

2.  (a | b)* a

3.  (a* | b)* a

4.  (a | bbb)* a

5. all of the above 

6. none of the above 

6. Which description best represents the language generated by the following grammar? 

· S 
· X [image: image1.png]


  aX | Xa| b 

1.  strings with an odd number of a's and b's 

2.   strings which end in a b 

9. strings with exactly three b's 

10. strings with a's and b's 

11. none of the above 

7. The front end of the compiler is 
a. the lexical analyzer 

b. the lexical analyzer and parser 

c. the code generator 

d. the optimizer 

e. all of the above 

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

a. function gets bound to the number of parameters 

b. Variable is bound to a value 

c. Variable gets bound to a type 

d. built-in type gets bound to a representation 

e. A constant gets bound to a value 

f. all of the above 

9. Which of the following represents a language-implementation-time binding in a C-like language? 
a. Procedure gets bound to actual parameters 

b. Variable is bound to a value 

c. built-in type gets bound to a representation 

d. Variable gets bound to a type 

e. User defined constant name gets bound to a value 

f. function gets bound to the number of parameters 

g. none of the above 

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

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

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

c. when an identifier is encountered, if it isn't found in the symbol table, an error results 

d. all of the above 

11. Which  language was the first to support recursive procedures? 
a. Algol 

b. Fortran 

c. C 

d. Cobol

12. Which is a correct evaluation of the following languages? 

a. Every imperative language designed since Cobol has been influenced by it. 

b. Every imperative language designed since Algol has been influenced by it. 

c. Cobol is considered to be a functional language. 

d. C is an interpretted language. 
13. Which is true of compilation and interpretation? 
a. Interpretation is faster and more flexible. 

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

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

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

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

          E (   E  #  T  |  T  ^  E  |  T 

          T (  F  $  T |  F 

          F ( a | b 

· #

· ^

· $

· 4.both ^  and  $ share the high precedence

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

1. #

2. ^

3. $

4. ^  and $

Short Answer Questions:

1. (5 pts ) For each of the languages below provide the following information: 

· what paradigm does the language most closely fit 

· is the language compiled, interpreted or hybrid 

· approximate year when introduced 

Lisp, Prolog, Java, Fortran (the first version), Algol (the first version)

2. (15 pts) The following is a functional breakdown of a compiler.  Give a brief description of each functional component.







  

3. (10 pts) Define the following terms:

1. Name Equivalance (in a type checking system)

2. Structural Equivalence (in a type checking system)

3. Virtual machine

4. Static type checking

5. Dynamic binding

4. (10 pts) Given the regular grammar for all binary numbers containing at least two consecutive 0’s:

A ( 1A | 0B 

B ( 1A | 0C | 0

C ( 0C | 1C | 0 | 1

formulate the equivalent FSA and regular expression. 

  

5. (5 pts) Classify the following grammars according to their most restrictive type. 

· I -> a L | b L | c L | ... z L | a | ... y | z

           

      L -> 1 L | 2 L | ... | 9 L | 0 L | 1 | ... 9 | 0

               
         | a L | b L | c L | ... Z L | a | ... y | z 

· S -> SS | (S) | ()

· A -> B | Cd 

· bAd -> bBCd | bCAb

· bA -> bBC | b

5. (5 pts) Given the function:

(define (changeit ls) 

     

(cond ( (null? ls) ())

              
          ( (not (list? ls)) (+ 1 ls )) 

             
          ( #t ( cons (changeit (car ls)) (changeit (cdr ls)) ))))

What will the Read-Eval-Print loop output for (changeit ‘(1 2 3 4))?

6. (5 pts) Draw the box-and-point structure (the CONS cells and pointers) for the following expressions: 

((a b) (c) (d)) 

Lexical Analysis





Syntactic Analysis





Semantic Analysis





Optimization





Code Generation





Linking








