CS332   Assignment 1

1. Why we study theory of computation?

2. List the main concepts of the theory of computation?

3. What is the difference between the:

a. Prefix and suffix

b. Accepter and transducer

c. Deterministic automata and nondeterministic automata

d. a*  and  a+

e. anbn : n  ≥ 0  and  a*b*

4. What is the meaning of the following notations?

a. na(w)

b. L = {w:  w ε {a,b}* , na(w) = nb(w) }

c. L = {wwR:  w ε {a,b}* }

5. Given the following productions that represent a portion of Arabic language grammar

<جملة>  (   <جملة أسمية> |   <فعلية جملة>
<جملة أسمية>   ( <خبر><مبتدأ>
<فعلية جملة>   ( <مفعول><فاعل><فعل>
<فعلية جملة>   ( <فاعل><فعل>
<خبر> ( <جملة فعلية> | <اسم>
<مبتدأ>  ( <اسم>

<خبر>  ( <اسم>

< فاعل>  ( <اسم>

< مفعول>  ( <اسم>

<اسم> ( علي  |  محمد|  أحمد|الكرة| الكتاب |طالب | نشيط|  حسن| الدرس | الكلية
<فعل>  ( لعب  | أكل  | ذاكر | قرأ
Which of the following sentences are correct?  (Make derivations)
a. محمد ذاكر الدرس

b. ذاكر محمد الدرس
c. ذاكر أكل محمد
d. لعب عبد الله الكرة
e. قرأ الكتاب أحمد

6. Verb Tenses: Present, Past, and future

Many verbs in past tense end with –ed. This means the past verb = present verb + ed.

Write an algorithm by using the concatenate, prefix and suffix functions to achieve this conversion. The input of this algorithm is a present verb and the output is the corresponding past verb.
Neglect the irregular verbs like as: go, see, know and so on.
7. Singular and Plural Nouns

Rule 1: Add –s forms the plural of most nouns. 

Example:  the plural of storm is storms.

Rule 2: Add –es form the plural of nouns that end in ch, sh, s, ss, or x.

Example:  the plural of branch is branches.

Rule 3: To form the plural of nouns that end in a constant and y, change the y to i and add –es
Example:  the plural of party is parties.

Write an algorithm by using the concatenate, prefix and suffix functions to achieve these rules. The input of this algorithm is a singular noun and the output is the corresponding plural noun.
Neglect the irregular nouns such as: man, mouse, and so on.
8. Let X and Y are two positive binary numbers. Design a transducer whose output is max(X,Y).
9. Design a transducer that receives inputs of {0,1} and produce output of {a,b,c,d}, with the following coding: a ( 00 , b ( 01, c (10, d (11. For example the input 001001 should generate as output acb. 

10.  Give G 

S ( aA,

A ( bS,

A ( λ
L(G) = ?

11. Give G 

S ( Aa,

A ( B,

B ( Aa
L(G) = ?

