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ÍÛæ̃ Û¶ÛÛ :  (1) ©Û¾ÛÛ¾Û ¸ÛóÊ¶ÛÛé ºõÁõÜ›÷ýÛÛ©Û ™öé ©Û¬ÛÛ ¸Ûó©ýÛéïõ¶ÛÛé •Ûä̈ Û½ÛÛÁõ 14 ™öé.  

   (2) ÍÛÈÛÙªÛ ÍÛ×ïéõ©ÛÛé ¸Ûó̃ ÛÜÅÛ©Û ™öé.  

   (3) ›÷¾Û¨Ûà ©ÛÁõºõ¶ÛÛ …×ïõ ›÷é-©Ûé ¸ÛóÊ¶Û/¸Ûé¤øÛ ¸ÛóÊ¶Û¶ÛÛé •Ûä̈ Û½ÛÛÁõ þùÉÛÛÙÈÛé ™öé.  
 

1. (a) ÍÛÛ¾ýÛ ÍÛ×¼Û×µÛ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé ©Û¬ÛÛ þùÉÛÛÙÈÛÛé ïéõ •Û¨Û  ¸ÛÁõ ÈýÛÛ”ýÛÛÜýÛ©Û ÍÛ×¼Û×µÛ S, a, b ∈ 

¾ÛÛ¤éø b – a  ýÛä•¾Û¸Ûæ̈ ÛÛÚïõ ÐüÛéýÛ ©ýÛÛÁéõ aSb ¬ÛÛýÛ ©ÛÛé S •Û¨Û  ¸ÛÁõ¶ÛÛé ÍÛÛ¾ýÛ ÍÛ×¼Û×µÛ ™öé.  7 

…¬ÛÈÛÛ  

  ÍÛ¾ÛæÐü¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé ©Û¬ÛÛ ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ ¸Ûó©ýÛéïõ ÍÛ¾ÛæÐü (G, *) ¶Ûé …¶Û¶ýÛ ÈýÛÍ©Û –Û¤øïõ ÐüÛéýÛ 

™öé.  

 

 (b) ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ G ÍÛ¾Û’õ¾Ûà ÍÛ¾ÛæÐü ÐüÛéýÛ ©ÛÛé …¶Ûé ©ÛÛé ›÷ ∀ a, b∈G ¾ÛÛ¤éø (ab)2 = a2b2 ¬ÛÛýÛ.  7 

     …¬ÛÈÛÛ  

  ÍÛÛÜ¼Û©Û ïõÁõÛé : Q0 ¸ÛÁõ¶Ûà Ü³ïÕõ Ü’õýÛÛ * a * b = 
ab

2
 , a, b ∈Q0 ¸ÛÁõ ÈýÛÛ”ýÛÛÜýÛ©Û ÐüÛéýÛ ©ÛÛé        

(Q0, *) …é ÍÛ¾ÛæÐü ™öé.  

 

2. (a) ÍÛÛÜ¼Û©Û ïõÁõÛé : H …é ÉÛÛ×©Û ÍÛ¾ÛæÐü G¶ÛÛé Š¸ÛÍÛ¾ÛæÐü ÐüÛéýÛ, ©ÛÛé O(H) | O(G) ¬ÛÛýÛ.  7 

     …¬ÛÈÛÛ  

  ÍÛÛÜ¼Û©Û ïõÁõÛé : šýÛÛÁéõ H …é G¶ÛÛé Š¸ÛÍÛ¾ÛæÐü ÐüÛéýÛ ©ýÛÛÁéõ  x∈G ¾ÛÛ¤éø x
–1Hx = {x

–1hx/h∈H} 

¸Û¨Û G ¶ÛÛé Š¸ÛÍÛ¾ÛæÐü ÐüÛéýÛ ™öé.  

 

 (b) ÍÛÛÜ¼Û©Û ïõÁõÛé : ˜ÛÜ’õýÛ ÍÛ¾ÛæÐü¶ÛÛé ïõÛé̂ ¸Û¨Û Š¸ÛÍÛ¾ÛæÐü ˜ÛÜ’õýÛ ÐüÛéýÛ ™öé. 7 

    …¬ÛÈÛÛ  

  ˜ÛÜ’õýÛ ÍÛ¾ÛæÐü G = <a> ¶Ûà ïõ“ÛÛ 12 ÐüÛéýÛ, ©ÛÛé ©Ûé¶ÛÛ Š¸ÛÍÛ¾ÛæÐüÛé ¾ÛéÇÈÛÛé …¶Ûé ÅÛéÜ¤øÍÛ …ÛïèõÜ©Û 
þùÛéÁõÛé.   
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3. (a) ºéõÁõ¼ÛþùÅÛà¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé ©Û¬ÛÛ S = {1, 2, 3} ¸ÛÁõ¶ÛÛ ©Û¾ÛÛ¾Û ’õ¾Û˜ÛýÛÛé¶Ûà ýÛÛþùà ¼Û¶ÛÛÈÛÛé ©Û¬ÛÛ 
ÍÛ¾ÛæÐü S3¶Ûä× ïõÛéÌ¤øïõ ©ÛíéýÛÛÁõ ïõÁõÛé.   7 

…¬ÛÈÛÛ  

  Ü¶ÛýÛ©Û Š¸Û-ÍÛ¾ÛæÐü¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé ©Û¬ÛÛ ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ ›Ûé H …é ÍÛ¾ÛæÐü G ¶ÛÛé Ü¶ÛýÛ©Û 
Š¸ÛÍÛ¾ÛæÐü ÐüÛéýÛ ©ÛÛé …¶Ûé ©ÛÛé ›÷ ∀ a∈G, ¾ÛÛ¤éø a Ha–1 ⊂ H ¬ÛÛýÛ. 

 

 (b) f = (1, 4, 3, 2, 5) ©Û¬ÛÛ g = (1, 2) (4, 3, 5) ∈ S5 ¾ÛÛ¤éø f2, fg ©Û¬ÛÛ g2 ¶ÛÛ –Û¤øïõÛé¶Ûà Ýïõ¾Û©Û 

¾ÛéÇÈÛÛé.    7 

…¬ÛÈÛÛ  

  ÍÛ¾ÛæÐü S3 ¶ÛÛ ¼ÛµÛÛ›÷ Š¸ÛÍÛ¾ÛæÐüÛé ¾ÛéÇÈÛÛé …¶Ûé ©Ûé¶Ûà ÅÛéÜ¤øÍÛ …ÛïèõÜ©Û þùÛéÁõÛé.  

 

4. (a) ÍÛÛÜ¼Û©Û ïõÁõÛé : ¼Ûé ÍÛ¾ÛæÐüÛé ÈÛ˜˜Ûé¶ÛÛé ÍÛ×¼Û×µÛ ‘…éïõÄõ¸Û ÐüÛéÈÛä×’ ÍÛÛ¾ýÛ ÍÛ×¼Û×µÛ ™öé.  7 

     …¬ÛÈÛÛ  

  ‘ïéõˆÅÛé’ ¶Ûä× ¸Ûó¾ÛéýÛ ÅÛ”ÛÛé …¶Ûé ÍÛÛÜ¼Û©Û ïõÁõÛé.  

 

 (b) ÍÛÛÜ¼Û©Û ïõÁõÛé : ›Ûé H …éïõ ÍÛ¾ÛæÐü G¶ÛÛé Š¸ÛÍÛ¾ÛæÐü ÐüÛéýÛ ©Û¬ÛÛ φ : (G, O) → (G', *) …é 

ÍÛ¾ÛÄõ¸Û©ÛÛ ÐüÛéýÛ ©ÛÛé φ(H) …é G'¶Ûä× Š¸ÛÍÛ¾ÛæÐü ™öé.  7 

…¬ÛÈÛÛ  

  ÍÛ¾ÛÄõ¸Û©ÛÛ …×•Ûé¶Ûä ¸Ûó¬Û¾Û ¾ÛæÇ½Ûæ©Û ¸Ûó¾ÛéýÛ ÅÛ”ÛÛé …¶Ûé ÍÛÛÜ¼Û©Û ïõÁõÛé.  

 

5. ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé : (ÍÛÛ©Û)   14 

 (1) ÍÈÛÈÛÛ˜Ûïõ ÍÛ×¼Û×µÛ …¶Ûé ¸ÛÁ×õ¸ÛÜÁõ©Û ÍÛ×¼Û×µÛ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé.  

 (2) …ÍÛ¾Û’õ¾Ûà Ü³ùïõ Ü’õýÛÛ¶Ûà ÈýÛÛ”ýÛÛ …¶Ûé …éïõ ŠþùÛÐüÁõ¨Û …Û¸ÛÛé.  
 (3) (J4, +) ÍÛ¾ÛæÐü¶ÛÛ Š¸ÛÍÛ¾ÛæÐüÛé ÅÛ”ÛÛé.  

 (4) ÈÛÛ¾Û-ÍÛÐü•Û¨Û …¶Ûé þùÜ“Û¨Û-ÍÛÐü•Û¨Û¶Ûà ÈýÛÛ”ýÛÛ ÅÛ”ÛÛé.  

 (5) ýÛä•¾Û-’õ¾Û˜ÛýÛ …¶Ûé …ýÛä•¾Û ’õ¾Û˜ÛýÛ¶Ûà ÈýÛÛ”ýÛÛ…Ûé ÅÛ”ÛÛé.  

 (6) ÍÛ¾ÛæÐü S3 ¶ÛÛé ˜ÛÜ’õýÛ Š¸ÛÍÛ¾ÛæÐü …¶Ûé ©Ûé¶Ûà ïõ“ÛÛ ÅÛ”ÛÛé.  

 (7) ÍÛ¾ÛÄõ¸Û©ÛÛ¶ÛÛ •Û½ÛÙ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé …¶Ûé …éïõ ŠþùÛÐüÁõ¨Û …Û¸ÛÛé.  

 (8) ˜ÛÜ’õýÛ ÍÛ¾ÛæÐü¶Ûà ÈýÛÛ”ýÛÛ …¶Ûé …éïõ ŠþùÛÐüÁõ¨Û …Û¸ÛÛé.  

 (9) ¼Ûé ÍÛ¾ÛæÐüÛé ÈÛ˜˜Ûé¶Ûà …éïõÄõ¸Û©ÛÛ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé.  

___________ 
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Instructions : (1) All the questions are compulsory and carry 14 marks. 

   (2) Notations are usual, everywhere. 

   (3) Figures to the right indicate marks of the question/sub-question. 

 

1. (a) Define an equivalence relation and show that the relation S defined on the set ; 

for a, b ∈ , aSb if b – a is an even integer, then S is an equivalence relation on 

the set .  7 

OR 

  Define a group and prove that every group (G, *) has a unique group inverse. 

 

 (b) Prove that a group G is commutative if and only if (ab)2 = a2b2 for ∀ a, b∈G. 7 

     OR 

  Prove : Binary operation * defined on the set Q0 as a * b = 
ab

2
 if a, b ∈Q0, then 

(Q0, *) is a group. 

 

2. (a) Prove : If H is a subgroup of a finite group G, then O(H) | O(G). 7 

     OR 

  Prove : If H is a subgroup of G, then the set x
–1Hx = {x

–1hx/h∈H} is also a 

subgroup of G for x∈G. 

 

 (b) Prove : A subgroup of cyclic group is cyclic. 7 

    OR 

  Obtain the subgroups of a cyclic group G = <a> of order 12 and draw lattice 

diagram.  
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3. (a) Define a transposition. List all permutations on S = {1, 2, 3} and prepare table of 

groups S3.    7 

OR 

  Define a normal subgroup & prove that H is a normal subgroup of a group G if 

and only if aHa–1 ⊂ H for each a∈G.  

 

 (b) Define the values of component of f2, fg & g2 for f = (1, 4, 3, 2, 5) and g = (1, 2) 

(4, 3, 5) ∈ S5.   7 

OR 

  Obtain the all subgroups of group S3 and draw their lattice diagram. 

 

4. (a) Prove : ‘Isomorphism’ between two groups is an equivalence relation. 7 

     OR 

  State and prove Cayley’s theorem. 

 

 (b) Prove : If H is a subgroup of a group G & φ : (G, O) → (G', *) is a group 

homomorphism, the φ(H) is a subgroup of G'. 7 

OR 

  State and prove the first fundamental theorem of homomorphism. 

 

5. Answer in short : (Seven)   14 

 (1) Define reflexive relation and transitive relation. 

 (2) Define non-commutative relation and also give an example. 

 (3) State the subgroups of group (J4, +). 

 (4) Define left-coset and right-coset.  

 (5) Define even permutation and odd permutation. 

 (6) State the cyclic subgroups of the group S3 and also state their orders. 

 (7) Define a ‘Kernel of homomorphism’ and also give an example. 

 (8) Define a cyclic group and also give an example. 

 (9) Define an isomorphism between two groups.  

 

_____________ 


