
  

   Reg. No. : .....................................................  

Code No. : 20584 B Sub. Code : SEMA 5 B 
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Mathematics 

Major Elective — DISCRETE MATHEMATICS 

(For those who joined in July 2017 onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. TP ∧  = ——————.   

 (A) T   (B) F 

 (C) P   (D) P  

 TP ∧  = ——————.  

 (a) T   (b) F 

 (c) P   (d) P  
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2. ( )QP ∨  = ——————.  

 (A) QP ∨    (B) QP ∧  

 (C) QP ∨   (D) QP ∧   

 ( )QP ∨  = ——————.  

 (a) QP ∨    (b) QP ∧  

 (c) QP ∨   (d) QP ∧  

3. ( )PPR ∧∨  Gß£uØS \©õÚ `zvμ® ————.  

 (A) P   (B) R 

 (C) T   (D) F 

 The equivalent formula for ( )PPR ∧∨  is  
——————.  

 (a) P   (b) R 

 (c) T   (d) F 

4. QPQ →,  GßÓ TØÖPÎß ÂøÍÄ ————. 

 (A) P    (B) Q  

 (C) P    (D) T  

 The premises QPQ →,  implies ——————.  

 (a) P    (b) Q  

 (c) P    (d) T  
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5. J¸ S»zvÀ bxa =∗  GßÓ \©ß£õmiß wºÄ  
——————;  Gba ∈, . 

 (A) 1−∗ ab    (B) ( )1−∗ ba  

 (C) ba ∗−1    (D) 11 −− ∗ ba  

 For bxa =∗ , where G  is a group, the solution of 
the equation of type bxa =∗  ——————. 

 (a) 1−∗ ab    (b) ( )1−∗ ba  

 (c) ba ∗−1    (d) 11 −− ∗ ba  

6. íõª[ yμ® ( ) ( )zyHyxH ,, +  ——————.  

 (A) ( )zxH ,≥    (B) ( )zxH ,≤  

 (C) ( )zxH ,=    (D) ( )zxH ,≠  

 The Hamming distance ( ) ( )zyHyxH ,, +  
——————. 

 (a) ( )zxH ,≥    (b) ( )zxH ,≤  

 (c) ( )zxH ,=    (d) ( )zxH ,≠  

7. baba ⊕⇔≤   = ——————.  

 (A) ba ∗    (B) a  

 (C) b′    (D) b  

 baba ⊕⇔≤   = ——————.  

 (a) ba ∗    (b) a  

 (c) b′    (d) b  
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8. ( )′∗ ba  = ——————.  

 (A) ba ⊕    (B) ba ′∗′  

 (C) ba ′∗    (D) ba ′⊕′  

 ( )′∗ ba  = ——————. 

 (a) ba ⊕    (b) ba ′∗′  

 (c) ba ′∗    (d) ba ′⊕′  

9. 211101  = ——————.  

 (A) 1039    (B) 1024  

 (C) 1033    (D) 1029  

 211101  = ——————. 

 (a) 1039    (b) 1024  

 (c) 1033    (d) 1029  

10. 10693  = ——————.  

 (A) 81265    (B) 81263  

 (C) 81621    (D) 81256  

 10693  = ——————.  

 (a) 81265    (b) 81263  

 (c) 81621    (d) 81256  
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PART B — (5 × 5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

11. (A) {¹¤ : QPQP ∨⇔→ .  

  Prove : QPQP ∨⇔→ . 

Or 

 (B) ¤ßÁ¸£øÁ ö©´¯õ AÀ» •μnõ GÚU 
Põs. 

  (i) ( ) QPQ ∧∧  

  (ii) ( )QPP ∨→  

  (iii) ( )QP ∧       P . 

  Find whether the following are tautologies or 
contradictions. 

  (i) ( ) QPQ ∧∧  

  (ii) ( )QPP ∨→  

  (iii) ( )QP ∧       P . 

12. (A) ¤›Ä {ø» C¯À ÁiÁ® Põs : 

  (i) ( )QPP →∧  

  (ii) ( )QP ∨        QP ∧ . 
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  Obtain disjunctive normal forms of : 

  (i) ( )QPP →∧  

  (ii) ( )QP ∨        QP ∧ . 

Or 

 (B) ( )SQP →→ , PR ∨ ,Q  GßÓ 

TØÖPÎ¼¸¢x SR →  GßÓ ÂøÍÄ 
ö£Ó¨£k® GÚ {ÖÄP. 

  Show that SR →  can be derived from the 
premises ( )SQP →→ , PR ∨  and Q . 

13. (A) ∗,G  J¸ _ÇØ] S»® ‘a’ GßÝ® EÖ¨¦ 

öPõsk E¸ÁõUP¨£kQÓx. G &°ß Á›ø\ n 
GÛÀ ean =  GÚ {ÖÄP. ÷©¾® ean =  
GßÝ® ÁiÂÀ Á¸® «a]Ö C¯À Gs n 
GÚU Põmk. 

  Let ∗,G  be a finite cyclic group generated 

by an element Ga ∈ . If G  is of order n , 
then show that ean = . Also prove that ‘n’ is 
the least positive integer for which ean = . 

Or 
 (B) S»USÔ±miß §ä¯©ØÓ SÔ±mk 

ÁõºzøuPÎß ªPa]Ô¯ Gøh Auß 
ªPa]Ô¯ yμzvØS \©©õS®. 

  Show that the minimum weight of the  
non-zero code words in a group code is equal 
to its minimum distance. 
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14. (A) ≤,L  Kº Tmhø©¨¦ ©ØÖ®  Lcba ∈,,  

GÛÀ {¹¤.  

  (i) ( ) ( ) ( )cabacba ⊕∗⊕≤∗⊕  

  (ii) ( ) ( ) ( )cabacba ∗⊕∗≥⊕∗ . 

  Let ≤,L  be a lattice and Lcba ∈,, , then 

prove that inequalities : 

  (i) ( ) ( ) ( )cabacba ⊕∗⊕≤∗⊕  

  (ii) ( ) ( ) ( )cabacba ∗⊕∗≥⊕∗ . 

Or 
 (B) §¼¯ß ÁiÁ[PøÍ ö£¸UPÀPÎß TmhÀ 

{¯©Ú ÁiÂÀ GÊxP. 

  (i) 21 xx ∗  

  (ii) 21 xx ⊕ . 

  Write the following Boolean expressions in a 
sum-of-products canonical form 

  (i) 21 xx ∗  

  (ii) 21 xx ⊕ . 

15. (A) \© GsPÍõP ©õØÖ. 

  (i) ( )21011.0  

  (ii) ( )1824.0  

  (iii) ( )87.2  

  (iv) ( )1612.37 . 
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  Convert to decimal numbers : 

  (i) ( )21011.0  

  (ii) ( )1824.0  

  (iii) ( )87.2  

  (iv) ( )1612.37 . 

Or 

 (B) ©v¨¦ Põs. 

  (i) 22 1011111 +  

  (ii) 22 1001001 −  

  (iii) 22 110101110011111 + . 

  Evaluate : 

  (i) 22 1011111 +  

  (ii) 22 1001001 −  

  (iii) 22 110101110011111 + . 

PART C — (5 × 8 = 40 marks) 

Answer ALL questions, choosing either (a) or (b). 

16. (A) ( ) ( )( ) ∨∨∧∧∨ RQPQP  

     ( ) ( )RPQP ∧∨∧   

  J¸ ö©´ GÚ {¹¤. 
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  Show that : 

   ( ) ( )( ) ∨∨∧∧∨ RQPQP  
                    
( ) ( )RPQP ∧∨∧  is a tautology. 

Or 

 (B) {ÖÄP : 

  (i) ( ) ( )( ) ( )QPQPPQP ∨⇔∨∨→∧  

  (ii) ( ) ( )( ) ( )QPQPPQP ∧⇔∧∧∧∨ .  

  Show that : 

  (i) ( ) ( )( ) ( )QPQPPQP ∨⇔∨∨→∧  

  (ii) ( ) ( )( ) ( )QPQPPQP ∧⇔∧∧∧∨ .  

17. (A) ( ) QRP (∧→       P) GßÓ `zvμzvØS 
•ußø© Cøn¯ C¯À ÁiÁ® ö£ÖP. 
÷©¾® •ußø© ¤›Ä {ø» C¯À ÁiÁ•® 
Põs. 

  Obtain the principal conjunctive normal form of 
the formula S  given by ( ) QRP (∧→     P). 
Also obtain the principal disjunctive normal 
form of S . 

Or 
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 (B) TØÖPÒ 

  (i) ( ) ( ) ( )( ) ( ) ( )( )yWyMyxSxFx →→∧∃  

  (ii) ( ) ( ) ( )( )yWyMy ∧∃ , Gß£v¼¸¢x 

( ) ( ) ( )( )xSxFx →  ÂøÍÄ Á¸® GÚ 
{¹¤. 

  Show that from : 

  (i) ( ) ( ) ( )( ) ( ) ( )( )yWyMyxSxFx →→∧∃  

  (ii) ( ) ( ) ( )( )yWyMy ∧∃ , the conclusion 

( ) ( ) ( )( )xSxFx →  

18. (A) ö»Uμõßâ ÷uØÓ® TÔ {ÖÄP.  

  State and prove Lagrange’s theorem. 

Or 

 (B) J¸ SÔ±k C¸ SÔ±mk ÁõºzøuPÎß 
«a]Ö yμ® SøÓ¢ux 12 +k  GÚ C¸¢uõÀ 
©mk÷© k  AÀ»x AuØS SøÓÁõÚ 
uÁÖPÎß AøÚzx Âu ÷\ºUøP²® \› 
ö\´¯ •i²® GÚU Põmk. 

   Show that a code can correct all 
combinations of k  or fewer errors if and only 
if the minimum distance between any two 
code words is atleast 12 +k . 
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19. (A) ≤,L  J¸ Tmhø©¨¦ GßP. AøÚzx 

Lcba ∈,,  {¹¤UP 




⊕≤⊕
∗≤∗

≤
caba

caba
cb .  

  Let ≤,L  be a lattice. For any Lcba ∈,, , 

prove that 




⊕≤⊕
∗≤∗

≤
caba

caba
cb . 

Or 

 (B) G¢u §¼¯ß C¯ØPou•®, H÷uÝ® J¸ 

Pn® S &ß ( ) Ss ,~,,,, ϕρ ∪∩  GßÓ 

C¯ØPouzvØS C¯À ©õÓõ ÷Põº¦ Eøh¯x 
GÚ {¹¤. 

  Show that any Boolean algebra, is 
isomorphic to power set algebra 

( ) Ss ,~,,,, ϕρ ∪∩  for any set S .  

20. (A) ö£¸USP : 

  (i) 22 10111111 ×  

  (ii) 22 10110 × . 

  Multiply :  

  (i) 22 10111111 ×  

  (ii) 22 10110 × . 

Or 
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 (B) ÁSUP  :  

  (i) 2100001  ÷  2110  

  (ii) 2100000  ÷  2100 . 

  Divide :  

  (i) 2100001  by 2110  

  (ii) 2100000  by 2100 . 

 

—————— 


