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UNIVERSITY OF NORTH BENGAL 
B.Sc. Honours 3rd Semester Examination, 2019 

CC6-MATHEMATICS 

GROUP THEORY-I 

Time Allotted: 2 Hours Full Marks: 60 

The figures in the margin indicate full marks. 
Candidates should answer in their own words and adher lo the word limit as practicable. 

All symbols are of usual significance 

GROUP-A 

1. Answer any. four of the following: 3x4 12 

(a) Prove that a non-abelian group of order 10 must have a trivial centre. 

(b) Give an example of an infinite abelian subgroup of a non-abelian group. 

(C)Let G be a group in which (aby' = d'b, Va,beG. Prove that H={r:xe G} 
is a normal subgroup of G. 

(d) Let B=1 2 391 4 5), write in cycle notation. 
(e) Prove that there does not exist an onto homomorphism from the group (Z, +) to 

the group (Z4, +). 

1) Find the number of elements of order 5 in Z1s x Zs. 

GROUP-B 

2. Answer any four of the following: 6x4 24 

4 (a) (i) Prove that the set of all distinct left cosets of H in G and the set of all distinct 

right cosets of H in G have the same cardinality. 

(ii) Give an example to show that a semigroup (G,o) in which there is a left 

identity and right inverse, may not be a group. 

2 

(b) G) If H be a subgroup of a cyclic group G, then the quotient group G/H is 

cyclic. 

(ii) Let H be a normal subgroup of a group G, such that O(H)=3 and 

[G:H]=10. If ae G and O(a) = 3, prove that a e H. 

4 
(c) (i) Show that Klein's 4-group is isomorphic to Z2 * Z. 

(ii) Give an example of' a group (G,») in which O(a), O(b) are infinite but 

O(a b) is finite, for a, beG. 
2 
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(d) (i) Let G be a cyclhe group of order n and is generated by a. Then prove that, for 

any positive integerF, d is also a generator iff r< n and r is prime to n 

2 (i) Show that the centre of a group 7(G) is a subgroup of G 
(c) (i) Prove that the order of every siubgroup of a finite group G is a divisor of the 

order of G. 

2 i) Show that Z, is not a homomorphic inage of Z1 
h ti Prove that upto isomorphism, there are only two groups of order 4. 

(1) Let G= {e) be a group of order p". p is prime. Show that G contains an 

clement of order p 

GROUP-C 

12x2 24 Answer any wo of the following: 

3+3 (al (i) Let G be a group in which (ab)' = a'b', Va.be G. Show that 

(A) H {x:xeG} is a subgroup of G 
(B) H tx : 

xe G} is a subgroup of G. 
3+3 (11) Find all subgroups of S3. Show that union of any two nontrivial distinct 

subgroups of S% is not a subgroup of S3. 

(b) (i) Let G and G be two groups and 6:G->G be an onto homomorphism. Let 

ker Then prove that the quotient group G/H=G". 

(i) Prove that the set of matrices S forms a commutative 

subgroup of GL(2, R). 

(C) (i) Let H be a subgroup of a group G. Then prove that kK = gHg is a 

geG 
normal subgroup of G. 

3+3+2 345 6 7 
6 47 5 2 3 1 

1 2 3 456 

B4 673 5 2 
(i1) Let a 

be elements of S7 

A) Write u as u product of disjoint eycles 
(13 Wnite f an a product of 2-tycles 

sa 'a een permutali»n? 


