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1. Consider ten criteria and factors (characteristics) that we use to evaluate programming languages. For each, give a distinct example (from a language (e.g. C) or in general terms) and explain in one sentence. First state the criterion/factor, then write the example, then write the explanation.

(Examples: “Readibility: … increases readibility because …”, “Simplicity: … is bad for simplicity because …”.)

2. We want to devise a BNF grammar for the numeric constants (integers and reals) that can be used in a language. The following example numbers show the allowable formats (of course, a number can be formed of any number of digits):
150, +150, -150,
.25, +.25, -.25,
150.25, +150.25, -150.25,
E10, E+10, E-10,
150E10, 150E+10, 150E-10, +150E10, +150E+10, +150E-10, -150E10, -150E+10, -150E-10,

.25E10, .25E+10, .25E-10, +.25E10, +.25E+10, +.25E-10, -.25E10, -.25E+10, -.25E-10,

150.25E10, 150.25E+10, 150.25E-10, +150.25E10, +150.25E+10, +150.25E-10, -150.25E10,
-150.25E+10, -150.25E-10

That is, a number may be an integer (xxx), or may be a real either with an integer part (xxx.xxx) or without an integer part (.xxx). Also, each of these can be followed with an exponential part (xxxExxx, xxx.xxxExxx, .xxxExxx); exponential part is always an integer. Also an exponential part without any preceding number (Exxx) is valid. Also, all numbers and exponential parts may be preceded by + or – sign.
a) Write a BNF grammar (not an EBNF grammar) for the syntax of numbers in this language.

b) Show (step by step) the rightmost derivation of the number +45E-3.

c) Draw the parse tree corresponding to the derivation in part (b).

3. Consider the following C-like for statement:

for (statement1; condition; statement2)


loop_body

Statement1 and statement2 are single statements; condition is a boolean condition which does not have any side effect; and loop-body is a sequence of statements. Write the semantics of this construct using

a) Operational semantics

b) Denotational semantics.

4. Consider the following facts and rules, which roughly correspond to the information: “Yaşar Kemal and Sevgi Soysal have written books; a person who writes books can win the Nobel Prize; a person who wins the Nobel Prize is a good writer”.

hasbook(yaşarkemal).
hasbook(sevgisoysal).
nobelwinner(X) :- hasbook(X).

goodwriter(X) :- nobelwinner(X).

Then the following goal is given:

goodwriter(yaşarkemal), goodwriter(sevgisoysal).
For each of the logic languages below, show the execution of this program clearly:
a) Forward chaining, breadth-first seach

b) Forward chaining, depth-first search

c) Backward chaining, breadth-first search

d) Backward chaining, depth-first search

Notes:

· Questions 1-4 : 25 points

· Time: 2:00 hours

· Close notes and books
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