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Irene Obrozie

Revised questions 2

Design Regular expression for the following Languages:
 i)Language whose length is at most 2
(e+a+b)(e+a+b)
 ii.) Language of even length
((a+b)(a+b)) 
iii.) Language starting and ending with the same letter. 
a(a+b)*a
iv.) Language starting and ending with the different letter
b(a+b)*b
16)  Regular expressions are an algebraic way to describe languages. (They describe exactly the regular languages. If E is a regular expression, then L(E) is the language it defines.
Highlights identities of regular expression;
L + M = M + L
 2. (L + M) + N = L + (M + N) 
3. (LM)N = L(MN) 
4. ∅ + L = L + ∅ = L
 5. eL = Le = L 
6. ∅L = L∅ = ∅ 
7. L(M + N) = LM + LN
 8. (M + N)L = ML + NL
 9. L + L = L 
10. (L ∗ ) ∗ = L ∗ 
11. ∅ ∗ = e 
12. e ∗ = e
17) Let A be a nonempty alphabet, define the expression r and its corresponding language L(r). 
The symbol E(empty word) and the pair () (empty expression) are regular expressions.
Each letter a in E is a regular expression 
If r is a regular expression then r* is  a regular expression.
If r1 and r2 are regular expression then r1 u r2 is a regular expression.
The five symbols that are used for regular expression.;
(
)
*
U
E
18)  Let A = {a, b}. 
Describe each of the following regular expression r and its corresponding language L(r). 
r=b^* ={E,b,bb,bbb,…}
the lang l(r) consists of all powers of b including an empty word
〖r=aa〗^*={a,aa,aaa,aaaa,….}
The lang l(r) consists of all positive powers of a excluding the empty word. 
〖r=a∪b〗^* ={E,a,b,ab,abb,aab,…}
the lang l(r) consists of all words over r.
Let r=(a∪〖b)〗^* ={a,ab,abb.abbb,…}
the lang l(r) consists of a or any word in b.
Let r=aa(a∪〖b)〗^* ={aaa,aaab,aaabb,…}
The lang l(r) consists of all words starting aa.
Let r=(a〖∩b)〗^* ={}
The lang l(r) consists of words obtained from a or b.
 19)  Consider the following languages over ∑={a,b}.
i) L_1={b^m a^n |m>0,n>1}= L1 consists of 1 or more b’s followed by 2 or more a’s.
L(r)={baa,bbaaa,bbbaaaa,..}
 Ii) L_2= 〖{a〗^n b^m a|m>1,n>0} =L2 consists of 1 or more a’s then followed by 2 or more b’s and a.
L(r)={abba,aabbba,aaabbbba,…}
iii) L_3={ab^n| n>0}= L3 consists of a, followed by 1 or more b’s.
L(r)={ab,abb,abbb,..}
20) A regular set is any set represented by a regular expression. 
L(R1 + R2) is a union of the sets represented  by R1 and R2
21) Describe the following sets by regular expression
 i. {110}= 110 is obtained by concatenating 1,1,&0.
 ii. {baab}= baaab is obtained by concatenating b,a,a,&b.
{01,10} = This is obtained by the union of {01} and {10}.
{epsilon,10}= union of epsilon and {10}.
{abb,a,b,bba} = is the union of abb,a,b,bba(abb+a+b+bba)
{epsilon,a,aa,aaa,…} =is the union of epsilon, a, aa, aaa(epsilon+a+aa+aaa)
{1,11,111,…}= is the union of 1,11,111(1+11+111)
22)  Describe the following set by regular expressions:
 i. L_1 is the set of all strings of a’s and b’s ending in aa =(a u b)*aa
ii. L_2 is the set of all strings of 0’s and 1’s beginning with 1 and ending with 0. =1(01)*0
iii. L_3 is the set of {epsilon,11,1111,11111,…} =(11)*
23) Grammar is a finite set of rules used to describe languages.
 Grammar is used to generate a language while a Language is a set of strings developed by a grammar.
.24). The string s=>w1=>w2=>w3=>wn which contains variables and terminals are known as a sentential form of derivation.
 Use a given example to justify this; S->aSb->aaSbb->aaEbb->aabb
