Computer Science
Comprehensive Examination
Formal Languages
Spring 2005

This test consists of five questions. You may cleaasy four. Note that if you answer all five quess,
then your four best answers will be used to compate grade.

1) (25 points) Draw a diagram showing the hierarahianguages (commonly referred to as @t@msky
Hierarchy).

2) (25 points) Give the formalefinition for a regular expression.




3) (25 points) Give a regular expression for eddhe following languages.

(@) {x | xO {0, 1}" and x begins with 101}

(b) {x | xO {0, 1, 2} and x begins with 111, ends with 222, and contairieast one occurrence of 000}

(c) {x | xO{0, 1}" and every occurrence of 0 is followed by a 1}

4) (25 points) Prove that the regular languagescl®ed with respect to union. In other words, if and
L2 are regular languages, then so isCL12.

5) (25 points) Define each of the following terntpbrases.

(a) bijection
(b) cardinality (hint: two sets A and B have thensacardinality if...)
(c) countably infinite (hint: a set S is said todmuntably infinite if...)

(d) countable (hint: a set S is said to be countéhl.)



