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B.Sc. DEGREE EXAMINATION, NOVEMBER 2020. 

Fifth Semester 

Mathematics 

Elective — DISCRETE MATHEMATICS 

Time : Three hours Maximum : 75 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. Example of Disjunctions. 

 iìáUåß GkzxUPõmk u¸P. 

2. Show that : 

 (a) ( p p ) 

 (b) ppp  )(  

 (A) ( p p ) 

 (B) ppp  )(  {ÖÄP. 
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3. Obtain QP   : ,QP  )( QP   the principal 
disjunctive normal form. 

 ,QP  )( QP   QP  &ß •ußø© iìáUiÆ 

|õº©À Aø©¨ø£ PõsP. 

4. Obtain the principal conjuctive normal in form 
 )()(~ PQRP  

  )()(~ PQRP ß •ußø© PgáUiÆ |õº©À 

Aø©¨ø£U PõsP. 

5. Write a Negate following statement : 

 (a) Ootawa is small town 

 (b) Every city in Canada is clean. 

 (A) JmhÁõ Gß£x J¸ ]Ô¯ |Pμ®. 

 (B) PÚhõÂÀ EÒÍ JÆöÁõ¸ |Pμ•® _zu©õP 

EÒÍx. 

  öPõkUP¨£mkÒÍ AÔUøPUS ÷|º©øÓ¯õP 

GÊxP. 

6. Define Predicate. 

 £¯Ûø» Áøμ¯Ö. 

7. Draw a Hasse diagram. 

 }36,24,12,6,3,2{X  

 }36,24,12,6,3,2{X &ß £i©® ÁøμP. 
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8. Define Poset. 

 ö£ìö\m Áøμ¯Ö. 

9. Obtain the sum of product of the Boolean 
expression 21 xx  . 

 21 xx  & GßÓ §¼¯ß ÷PõøÁUS TmhÀ&ö£¸UPÀ 

{¯©Ú Aø©¨¦ PõsP. 

10. Show that the Boolean algebra 
bcbaaccaba  )()( . 

 bcbaaccaba  )()(  Gß£x §¼¯ß 

AÀâ¨μõ GÚ {ÖÄP. 

SECTION B — (5 × 5 = 25 marks) 

Answer ALL questions. 

11. (a) Show that : )()( RQQP  . 

  {ÖÄP : )()( RQQP  . 

Or 

 (b) Show that 

        PRQP )(   
   ( RQPRQ  )() . 

  {ÖÄP : 

   PRQP )(  
    ( RQPRQ  )() . 
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12. (a) Explain Principal disjunctive normal form 
with example.  

  •ußø© iìáUiÆ |õº©À Aø©¨¤øÚ 

GÊv, AuØPõÚ Euõμnzøu ÂÍUSP. 

Or 

 (b) Show that RS   is tautologically implied by 
)()()( SQRPQP  . 

  RS  & À hõhõ»â GÛÀ ÷©¾® ÁÈ¯õP 

)()()( SQRPQP   GÚ {ÖÄP. 

13. (a) Explain Predicate formulas with examples. 

  £¯Ûø» `zvμ® ©ØÖ® AuØPõÚ 

Euõμnzøu ÂÍUSP. 

Or 

 (b) Explain Theory Inference for the predicate 
calculus. 

  AÝ©õÚU ÷Põm£õk £ØÔ GÊv Auß ÁÈ¯õP 

£¯Ûø»ø¯ ÂÍUSP. 

14. (a) Show that the function RRf :  defined by 
Rxxxf  ,13)(  is a bijection. 

  RRf :  Gß£x 13)(  xxf , Rx   ‰»® 

GÛÀ Áøμ¯ÖUP¨£mhøÁ J¸ C¸ÁÈU 

÷Põ¨¦ GßÖ PõmkP. 

Or  

[P.T.O.] 
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 (b) If BAf :  is bijection then ABf  :1  is 

also bijection. 

  BAf :  C¸ÁÈU ÷Põ¨¦ GÛÀ Auß 

÷|º©õÖa\õº¦®  C¸ÁÈU ÷Põ¨¦ GÚ {ÖÄP.  

15. (a) Let ,L  be a Lattice for any Lba ,  P.T. 

aba   iff bba  . 

  ,L  J¸ ÷»mjì GÛÀ. G¢uöÁõ¸, 

Lba , US aba    bba  GÚ {ÖÄP. 

Or 

 (b) Let }3,2,1{x  and },{},{ bazqpy   also 
yxf :  be )},3(),2(),1{( qppf  zyg :  

is given by )},(),{( bqbpg  . Find fg  . 

  )},3(),2(),1{( qppf  )},(),{( bqbpg   GÛÀ 

fg   Psk¤i. 

SECTION C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Show that the truth tables : 

 )()()( RPRQQP  . 

 )()()( RPRQQP   Esø© 

AmhÁønø¯ PõmkP. 
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17. Obtain the Principal disjunctive normal form of  

 (a) QP   

 (b) ()( QP )() RQRP  . 

 (A) QP   

 (B) ()( QP )() RQRP  &ß •ußø© 

iìáUiÆ |õº©À Aø©¨ø£U PõsP. 

18. Explain free and bound variables. 

 C»Á\ Põmk¨£mh ©õÔPøÍ £ØÔ ÂÍUSP. 

19. Show that following Boolean expressions an 
equivalent sum of product canonical form in Three 
variables 321 ,, xxx  

 (a) 21 xx   

 (b) 21 xx   

 (c) 321 )( xxx  , 

 (A) 21 xx   

 (B) 21 xx   

 (C) 321 )( xxx   GßÓ §¼¯ß ÷PõøÁUS TmhÀ 

– ö£¸UPÀ {¯©Ú Aø©¨¦ PõsP. 
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20. Show that the set of positive divisor of an integer 
sum then the Hasse diagram for the divided 
relation form  

 )45,30,24,15,12,10,8,6(s  

 )45,30,24,15,12,10,8,6(m &ß 

öPõkUP¨£mkÒÍ ÷|º©øÓ •Ê Gs, ©ØÖ® 

ÁS£k® GsPøÍ öPõsk “Põì øhPμõ®” {ÖÄP. 

———————— 


