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SECTION A — (10 × 2 = 20 marks)

Answer any TEN questions.

1. What do you mean by a compound proposition?  Give an example.

2. Write the negation of the statement.



“All men are honest”

3. Write the following statement in symbolic form.



“The crop will be destroyed if there is a flood”

4. State the absorption law.


5. Let [image: image2.png]


be a Boolean algebra.  For any [image: image4.png]a€B



, show that [image: image6.png]ata=a



.

6. Let [image: image8.png]


be a Boolean algebra.  For any [image: image10.png]a€B



, show that [image: image12.png]


 is unique.

7. Define a binary relation and give an example.

8. Define an equivalence relation.

9. Let [image: image14.png]


 defined by [image: image16.png]


where [image: image18.png]


 is the set of all integers.  Find the range of [image: image20.png]


. 

10. Let [image: image22.png]


 defined by [image: image24.png]


where [image: image26.png]


 is the set of all integers.  Is [image: image28.png]


 one to one? Justify.

11. Construct the truth table for [image: image30.png](p=q)=p



.
12. Let [image: image32.png]1,2,3,4,5}



 and let [image: image34.png]


.  Find [image: image36.png]


.
SECTION B — (5 × 5 = 25 marks)
Answer any FIVE questions.

13. Show that [image: image38.png](pAq)V(pv~q)V(MpAg)V(vpA~g)



 is a tautology.


14. Let [image: image40.png]


: Tringle ABC is equilateral,  [image: image42.png]


: Triangle ABC is equiangular.  Form the converse, inverse and contra positive of [image: image44.png]p=q



.

15. Let [image: image46.png]


 be a Boolean algebra.  Show that for every [image: image48.png]a,b €B



, [image: image50.png]a+b



 is the least upper bound and [image: image52.png]a-



 is the greatest lower bound of [image: image54.png]


 and [image: image56.png]


.

16. Show that the relation [image: image58.png]R = {(a,b) | a— b = mk for some fixed integer mand a,b, k € Z}



 is an equivalence relation.

17. If [image: image60.png]


 and [image: image62.png]


 defined by [image: image64.png]


and [image: image66.png]


, for all [image: image68.png]xER



.  Show that 

.

18. Show that [image: image72.png]pAa(pva)lvigv~(pAqg)l=q



.
19. Show that [image: image74.png]b=c=>a+b




 and [image: image76.png]


 for some [image: image78.png]


.
                            SECTION C — (3 × 10 = 30 marks)

Answer any THREE questions.

20. (a)
Construct a truth table [image: image80.png]{(pvr~@)A(~pA~T)}vg



.

(b)
Define a contradiction and show that [image: image82.png]pAqA~(pAQ)



 is a contradiction.

21. Test the validity of the following:  “If Ashok wins then Ram will be happy. If Kamal wins, Raju will be happy.  Either Ashok will win or Kamal will win.  However is Ashok wins, Raju will not be happy and if Kamal wins Ram will not be happy.  So Ram will be happy if and only if Raju is not happy.”

22. Let [image: image84.png]


 be a Boolean algebra. For [image: image86.png]a,b €B



, show that
(i) [image: image88.png](a+b) =a'-b




(ii) [image: image90.png]a +b





(iii) [image: image92.png]



23. Which of the following relations in the set of real numbers are equivalence relations? 

(i) [image: image94.png](a,b) : lal = |bl}




(ii) [image: image96.png]



24. Let [image: image98.png]


 and [image: image100.png]


 are such that [image: image102.png]flx)=2x+1



 and [image: image104.png]


.  Verify that 

.


                     ———————
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