
AP-110 1 P.T.O. 

Seat No. :  _______________
  

AP-110 
April-2022 

B.Sc., Sem.-IV 

CC-205 : Mathematics 
(Abstract Algebra-I) 

 
Time : 2 Hours]  [Max. Marks : 50 

 : (1)   1  8   . 
  (2)  .-9  . 
  (3)       .  
  (4)        . 
 

1. (a)   ~  A  - .  a  A  cl (a), a  - .       
a, b  A ,    

  (i) a ~ b  cl (a) = cl (b) 

  (ii) cl(a)  cl(b)  cl(a)  cl(b) =  

 (b)     .    G  a  b   
m  n .  (m, n) = 1 ,      ab  m-n .  7 

 

2. (a)           

G =






















0ba  R,ba,  
ab

ba 22     . 7 

 (b)         S    .                         
n | (a – b) ,  aSb .  n      a, b   . 7 

 

3. (a)   G  H       . 7 

 (b)      7 

  (i)  H   G    x  G ,  x–1 Hx = {x–1 hx | h  H} 

 G  .  

  (ii)  G     G  . 
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4. (a)           . 7 

 (b)              
     . 7 

 
5. (a)  H   G  ,  G H       G 

H      H, G    ,   . 7 

 (b)  k   G  ,  H   G   .       
    7 

  (i) k  H  K   . 
  (ii) kH  G  . 
 

6. (a)            An    Sn 

  .  7 

 (b)   S6   f, g  7 

  f = 
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, g = 








5

6
  

6

5
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1

3
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2
  

2

1
 

   fg2  o(g) . 
 

7. (a)             . 7 

 (b)  G = < a >  n      ,     1  s < n  
 as  G  G  ,     (n, s) = 1. 7 

 

8. (a)       . 7 

 (b)     .    : (G; 0)  (G'; )  ,  
   G   H  (H),  (G)   . 7 

 

9.    : ( ) 8 

 (1)   G  5 ,  G  a  .  a  e   . 
 (2)   G  a  b    2  7 ,   ab  

.  . 
 (3)          : 
  (i) f = (1 2 3) (4 5) (6 7 8)  S8. 

  (ii) g = (1 7 3   13) (2  10  9) (6  12) (8  15)  S15. 

 (4)       . 
 (5)  5   [2] +5 x = [3] .  
 (6)       ( 8, +8)    . 

__________  
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Instructions : (1) Attempt any three questions from question 1 to 8. 

   (2) Question-9 is compulsory. 

   (3) Write the question number in your answer book as shown in the 
question paper. 

   (4) The figure to the right indicates marks of the question. 

 

1. (a) Let ~ be an equivalence relation in set A and suppose cl (a) is the equivalence 
class for a  A. Then for a, b  A, prove that 

  (i) a ~ b  cl (a) = cl (b) 

  (ii) cl(a)  cl(b)  cl(a)  cl(b) =  

 (b) Define order of an element in a group. Let G is a commutative group and the 
elements a and b in G are of orders m and n respectively. If (m, n) = 1, then prove 
that order of ab is mn. 7 

 

2. (a) Let G = 






















0ba and Rba,  
ab

ba 22 . Show that G is a commutative 

group under matrix multiplication. 7 

 (b) For fixed n   and a, b  , Define relation S in  as aSb if n divides (a – b). 
Prove that S is an equivalence relation. 7 

 

3. (a) State and prove Lagrange’s theorem for a subgroup H of a finite Group G. 7 

 (b) Prove that   7 

  (i) x–1 Hx = {x–1 hx | h  H} is a subgroup of a group G, if x  G and H is a 
subgroup of G. 

  (ii) Intersection of any two subgroups of a group G is also a subgroup of G. 
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4. (a) Prove that a group of prime order is cyclic. 7 

 (b) Define subgroup of a group and prove that a group cannot be a union of its two 
proper subgroups. 7 

 

5. (a) If H is a subgroup of G and if product of two right cosets of H in G is again a 
right coset of H in G, then prove that H is a normal subgroup of G. 7 

 (b) If K is a subgroup of G and H is normal subgroup of G, then prove that 7 

  (i) K  H is a normal subgroup of K 

  (ii) KH is a subgroup of G. 

 

6. (a) Define even permutation and prove that set of all even permutations An is a 

subgroup of a symmetric group Sn. 7 

 (b) For the elements f, g of S6, where 7 

  f = 
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, g = 
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  Obtain fg2 and o(g). 

 

7. (a) Prove that any two finite cyclic groups of same order are isomorphic. 7 

 (b) Let G = < a > be a finite cyclic group of order n. Prove that for 1  s < n, the 
element as  G is a generator of G if any only if (n, s) = 1. 7 

 

8. (a) State and prove first fundamental theorem of a group homomorphism. 7 

 (b) Define Normal subgroup of a group and if H is a normal subgroup of a group G 
and  : (G; 0)  (G'; ) is a group homomorphism, then prove that (H) is a 
normal subgroup of (G). 7 

 

9. Give the answer in brief : (any four) 8 

 (1) If G is a group of order 5, then write 0(a), where e  a  G and justify. 

 (2) In a commutative group G, the elements a and b are of orders 2 and 7 respectively, 
then what is the order of ab ? Justify 

 (3) Examine whether the following permutations are even or odd : 

  (i) f = (1 2 3) (4 5) (6 7 8)  S8. 

  (ii) g = (1 7 3   13) (2  10  9) (6  12) (8  15)  S15. 

 (4) Define automorphism and state the Cayley’s theorem. 

 (5) Solve the equation [2] +5 x = [3] in 5. 

 (6) Define generator of a group and give all generators of a group ( 8, +8). 

__________ 


