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(10 ( 2 = 20)
Answer ALL questions

1. Define the bi-conditional statement.

2. Construct the truth table for P ^ ( P ( Q )

3. Write the following statement in symbolic form.



“If either Jai takes C or Sai takes C++, then Ruth will take JAVA”

4. Define principal conjunctive normal form.

5. Define poset.

6. Prove that in a Boolean algebra B, ( x, y ( B, x ( y ( x( ( y(.
7. Give the state graph for Parity-Check Automaton.

8. Define a semigroup homomorphism.

9. Define an antiisomorphism on semi groups.

10. Define parallel composition on Automata.







PART – B 



Answer any FIVE questions 




( 5 x 8 = 40 marks)
11. Show that (┐P ( (┐Q ( R)) ( (Q(R) ( (P ( R) ( R.
12. (a) Given the state P = T, Q = T, R = F, S = F, calculate the truth value of the formula:  (┐(P ( Q) ( ┐R) ( ((Q ( ┐P) ( (R ( ┐S)).


(b) Construct the truth value for the formula (┐P ( (┐Q ( R) ( (Q ( R) ( (P ( R).

13. If H1, H2, . . . , Hm and P imply Q, show that H1, H2, . . . , Hm imply P ( Q.

14. Obtain the conjunctive normal form of ┐(P ( Q) ( (P ( Q).
15. Let p, q ( Pn, p ~ q and let B be an arbitrary Boolean algebra.  Show that 
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16. Let B be a Boolean algebra.  Show that M in B is maximal if and only if for any b ( B either b ( M or b ( M’,  but not both.

17. Show that for any semigroup (S, o) there is a set N such that (S, o)        (NN, o)

18. Write a note on series composition.

PART – C
Answer any TWO questions 




  ( 2 x 20 = 40 marks)
19. (a)
Show that  
(i) ┐(P ( Q) ( (┐P ( (┐P ( Q))( (┐P ( Q)




(ii) (P ( Q) ( (┐P ( (┐P ( Q)) ( (┐P ( Q)

(b) 
Show that P ( (Q ( R) ( P ( (┐Q ( R) ( (P ( Q) ( R.
  (12 + 8)
20. (a)
Obtain the principal conjunctive normal form and principal disjunctive normal form of the formula P ( ((P ( Q) ( ┐( ┐Q ( ┐P)).

(b)
State and prove representation theorem.
  (12 + 8)
21. (a)
State and prove existence theorem on semi groups.


(b)
State and prove Dyck’s theorem.
(10 + 10)

22. (a)
If the automaton ( is a homomorphic image of the automaton , then show that ( is a homomorphic image of (.


(b)
Show that for any monoid (S, o) there exits a (semi-) automaton whose monoid is isomorphic to (S, o).
(10 + 10)
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