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ÍÛæ̃ Û¶ÛÛ :   (1) ïäõÅÛ ˜ÛÛÁõ ¸ÛóÊ¶ÛÛé ™öé. ©Û¾ÛÛ¾Û ¸ÛóÊ¶ÛÛé ºõÁõÜ›÷ýÛÛ©Û ™öé. 
Instructions :  There are four questions. All questions are compulsory. 
    (2) ›÷¾Û¨Ûà ¼ÛÛ›ä÷¶ÛÛ …×ïõ ¸ÛóÊ¶Û¶ÛÛ ïäõÅÛ •Ûä¨Û þùÉÛÛÙÈÛé ™öé. 
     Figures to the right indicate full marks for the question. 
 
1. (a) ÈýÛÛ”ýÛÛ …Û¸ÛÛé : ÍÛ×¼Û×µÛ, ¸ÛÛéÍÛé¤ø, ›ÛÜÅÛïõÛ. …éÈÛÛ ¸ÛÛéÍÛé¤ø¶Ûä× ŠþùÛÐüÁõ¨Û …Û¸ÛÛé ïéõ ›÷é ›ÛÜÅÛïõÛ ¶Û 

ÐüÛéýÛ.   8 
  Define : relation, poset, lattice. Give an example with proper justification of a 

poset which is not a lattice.  

…¬ÛÈÛÛ/OR 

  ›ÛÜÅÛïõÛ (L, ) ¾ÛÛ¤éø a  b  a * b = a  a  b = b ÍÛÛÜ¼Û©Û ïõÁõÛé.  

  For a lattice (L, ) prove that a  b  a * b = a  a  b = b.  
 

 (b) ›ÛÜÅÛïõÛ (L, ) ¾ÛÛ¤éø ÍÛÛÜ¼Û©Û ïõÁõÛé :  
  Prove the following for a lattice (L, ) : 

  (i) a, b  L  a * b = b * a. 5 

  (ii) a, b, c  L  a * (b * c) = (a * b) *c. 5 

    …¬ÛÈÛÛ/OR 

  ›ÛÜÅÛïõÛ (L, ) ¾ÛÛ¤éø ÍÛÛÜ¼Û©Û ïõÁõÛé : 
  Prove the following for a lattice (L, ) : 

  (i) a, b  L  a * (a  b) = a.  

  (ii) a, b, c  L  a * (b  c)  (a * b)  (a * c).  
 

2. (a) ŠþùÛÐüÁõ¨Û ÍÛÜÐü©Û ÍÛ¾Û›ÛÈÛÛé : ¼ÛíéÜ›÷ïõ Áõà©Ûé ›ÛÜÅÛïõÛ, ÍÛ¼ÛÅÛé¤øÛˆÍÛ, ÅÛé¤øÛ†ÍÛ ÐüÛé¾ÛÛé¾ÛÛéÁõºõà¡ö¾Û. 8 

  Define with illustrations: Lattice as an algebraic system. Sublattice, lattice 
homomorphism.  

…¬ÛÈÛÛ/OR 

  ¼ÛäÅÛàýÛ ¼Ûà›÷•ÛÜ¨Û©Û ¾ÛÛ¤éø ÍÛÛÜ¼Û©Û ïõÁõÛé : a  b  a * b' = 0  a'  b = 1  b'  a'.  

  For a Boolean algebra prove : a  b  a * b' = 0  a'  b = 1  b'  a'.  
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 (b) (i) ¼ÛäÅÛàýÛ ¼Ûà›÷•ÛÜ¨Û©Û ¾ÛÛ¤éø þù’¾ÛÛé•ÛÙ¶Û¶ÛÛé ïõÛéˆ …éïõ Ü¶ÛýÛ¾Û ÅÛ”ÛÛé …¶Ûé ÍÛÛÜ¼Û©Û ïõÁõÛé. 5 

   State and prove one of the De’moragn’s laws of Boolean algebra.  

  (ii) ÅÛé¤øÛˆÍÛ (L, ) ¾ÛÛ¤éø ÍÛÛÜ¼Û©Û ïõÁõÛé : a * (b  c) = (a * b)  (a * c), a, b, c  L 

, a  (b * c) = (a  b) * (a  c) a, b, c  L. 5   

   For a lattice (L, ) prove: a, b, c  L, a * (b  c) = (a * b)  (a * c)  a, 

b, c  L, a  (b * c) = (a  b) * (a  c).  

…¬ÛÈÛÛ/OR 

  (i) n = 10, 12, 15, 16 ¾ÛÛ¤éø (Sn, D) ¶ÛÛ Ðéü¡ö ¦øÛýÛé•ÛóÛ¾Û þùÛéÁõÛé.   

   Draw the Hasse-Diagram of (Sn, D) for n = 10, 12, 15, 16. 

  (ii) n = 10, 12, 15, 16 ¾ÛÛ¤éø (Sn, D) ¶ÛÛ ¼ÛµÛÛ× ›÷ …é¤ø¾Û ÉÛÛéµÛÛé.  

   Find all the atoms of (Sn, D) for n = 10, 12, 15, 16. 

 

3. (a) ŠþùÛÐüÁõ¨Û ÍÛÜÐü©Û ÈýÛÛ”ýÛÛ …Û¸ÛÛé : ¼ÛäÅÛàýÛ ¸Ûþù, ¼Ûé ¼ÛäÅÛàýÛ ¸Ûþù¶Ûà ÍÛÛ¾ýÛ©ÛÛ, ¾Ûà¶Û¤ø¾ÛÙ. 8  
  Define with illustration : Boolean expression, equivalence of two Boolean 

expressions, minterm.  

…¬ÛÈÛÛ/OR 

  ïõÛéˆïõ i, j  {0, 1, 2, …,2n – 1} ¾ÛÛ¤éø ›Ûé mi …¶Ûé mj ¼Ûé Ü½Û¶¶Û ¾Ûà¶Û¤ø¾ÛÙ ÐüÛéýÛ ©ÛÛé mi * mj = 

0 ÍÛÛÜ¼Û©Û ïõÁõÛé.    
  If mi and mj are two distinct minterms for some i, j  {0, 1, 2, …,2n – 1} then 

prove that mi * mj = 0. 

 

 (b) (i) (x1, x2, x3) = x1  x3 ¶Ûé •Ûä¨ÛÛïõÛÁõÛé¶ÛÛ ÍÛÁõÈÛÛÇÛ ©ÛÁõàïéõ ¾ÛæÇ½Ûæ©Û Áõà©Ûé (SOD) Áõ›æ÷ 
ïõÁõÛé.  5 

   Convert (x1, x2, x3) = x1  x3 as sum of products canonical forms.  

  (ii) (x1, x2, x3) = x1  x3 ¶Ûé ÍÛÁõÈÛÛÇÛ…Ûé¶ÛÛ •Ûä¨ÛÛïõÛÁõ ©ÛÁõàïéõ ¾ÛæÇ½Ûæ©Û Áõà©Ûé (POS) Áõ›ä÷ 
ïõÁõÛé.  5  

   Convert (x1, x2, x3) = x1  x3 as product of sum canonical forms.  

…¬ÛÈÛÛ/OR 

  (i) Í¤øÛé¶Û¶Ûä× Áõ›ä÷…Û©Û¶Ûä× ¸Ûó¾ÛéýÛ¶Ûä× ÜÈÛµÛÛ¶Û ÅÛ”ÛÛé. ÉÛä× X = {a, b} ¾ÛÛ¤éø (P(X), , , c, , X) 
…¶Ûé (S6, D) …éïõÄõ¸Û ¼ÛäÅÛàýÛ ¼Ûà›÷•ÛÜ¨Û©Û ™öé ? ÍÛ¾Û›ÛÈÛÛé.  

   State the Stone’s Representation theorem. Does (P(X), , , c, , X) 
isomorphic to (S6, D) where X = {a, b} ? Justify your answer.  

  (ii) ›Ûé a …¶Ûé b …é ¼ÛäÅÛàýÛ ¼Ûà›÷•ÛÜ¨Û©Û¶ÛÛ ¼Ûé Ü½Û·Û ¾Ûé“Û¤ø¾ÛÙ ÐüÛéýÛ ©ÛÛé a  b = 1 ÍÛÛÜ¼Û©Û ïõÁõÛé.  

   If a and b are two distinct maxterms of a Boolean algebra then prove that            

a  b = 1. 
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4. ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé : 16 

 Answer in short :  

 (i) ÍÈÛÈÛÛ˜Ûïõ ÍÛ¼Û×µÛ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

  Define reflexive relation. 

 

 (ii) ¸ÛóÜ©ÛÍÛ×Ü¾Û©Û ÍÛ¼Û×µÛ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

  Define anti-symmetric relation. 

 

 (iii) (S4, D) ¶ÛÛé Ðéü¡ö ¦øÛýÛé•ÛóÛ¾Û þùÛéÁõÛé. 

  Draw the Hasse-diagram of (S4, D). 

   

 (iv) (S9, D) ¶ÛÛé Ðéü¡ö ¦øÛýÛé•ÛóÛ¾Û þùÛéÁõÛé. 

  Draw the Hasse-diagram of (S9, D) 

 

 (v) ÉÛä× (S6, D) …é ¼ÛäÅÛàýÛ ¼Ûà›÷•ÛÜ¨Û©Û ™öé ? 

  Is (S6, D) a Boolean Algebra ? 

 

 (vi) ÉÛä× (S9, D) …é ¼ÛäÅÛàýÛ ¼Ûà›÷•ÛÜ¨Û©Û ™öé ?   

  Is (S9, D) a Boolean Algebra ? 

 

 (vii) ÉÛä× (S2, D) …é ¼ÛäÅÛàýÛ ¼Ûà›÷•ÛÜ¨Û©Û ™öé ? 

  Is (S2, D) a Boolean Algebra ? 

 

 (viii) (S6, D) ¶ÛÛé Ðéü¡ö ¦øÛýÛé•ÛóÛ¾Û þùÛéÁõÛé.  

  Draw the Hasse-diagram of (S6, D). 

 

__________ 
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Instructions  (1) All questions are compulsory. 

    (2) All questions carry equal marks. 
 
1. (a) State and prove division algorithm for integers. 

 (b) Evaluate (306, –657) and [306, –657]. 

 (c) If p  q  5 and p and q are primes then prove that 24/p2 – q2. 

            OR 

  Solve : 18x + 5y = 48 in  . 

 

2. (a) In usual notations prove that congruence relation is an equivalence relation. 

 (b) Prove that any two Reduced Residue System have same number of elements. 

 (c) Solve : 17x  9 (mod 276) 

OR 

  If 792 divides the integer 13xy45z then find the digits x, y and z. 

 

3. (a) State and derive Fermat’s theorem. 

 (b) Prove that 18!  –1 (mod 437). 

 (c) For any prime ‘p’; prove that p/ap + (p – 1)! a. 

                           OR 

  For a prime ‘p’; prove that 1p–1 + 2p–1 + …+ (p – 1)p–1  1 (mod p). 

 

4. Answer the following four questions : 

 (1) Solve in  : 172x + 20y = 1000. 

 (2) Find the remainder when 111333 + 333111 is divisible by 7. 

 (3) Find the smallest positive integer which leaves remainder 2, 3, 2 when divided 
by 3, 5, 7 respectively. 

 (4) State only Wilson’s theorem and Euler’s theorem. 
 

___________ 


