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BİL 222 – PROGRAMMING LANGUAGES 

1998-99  SPRING SEMESTER

MIDTERM - 1 (April 8, 1999)

QUESTION 1) (25 points)

a) Draw a figure describing the von Neumann architecture. 

b) What are the three general methods of implementing a programming language? Illustrate the main processes in each type of implementation on a figure.

 QUESTION 2) (20 points)

a) Write a grammar for the language consisting of strings that have n copies of the letter a followed by the same number of copies of the letter b, where n>0. For example, the strings ab, aaaabbbb, aaaaaaaabbbbbbbb are in the language but a, abb, ba, and aaabb are not.

b) Draw parse trees for the sentences aabcc and aaabbbc, as derived from this grammar.

SORU 3) (40 puan)

The following EBNF grammar is based on the syntax of statements in the Modula-2 programming language:

S ::= [ ]
   |   id := expr
   |   if expr then SL { elsif expr then SL } [else SL] end
 | loop SL end
 | while expr do SL end

SL ::= S { ; S } 
Token id represents a variable and token expr represents an expression. Note that [ ] stands for the empty string.

a) Write a BNF version of this grammar. (Hint: BNF represents repetition using recursion.)

b) Draw a syntax chart for this grammar.

c) Write the Lex and Yacc specifications that can do the lexical analysis and syntactic analysis of this grammar, correspondingly.

QUESTION 4) (10 points)

a) Why was the slowness of interpretation of programs acceptable in the early 1950s?

b) Why does C++ include the features of C that are known to be unsafe? 

c) In what way are reserved words better than keywords?

d) What is an alias? Which category of C++ reference variables are always aliases?

QUESTION 5) (20 points)

Define the following terms and give an example that will shed light to their meaning.

a) syntax

b) semantics

c) metalanguage

d) leftmost derivation

e) sentential form
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