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O 
O 
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M.Sc. (MACS) 
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O 	 December, 2012 

MMT-003 : (ALGEBRA) 

Time : 2 hours 	 Maximum Marks : 50 

Weigh tage 70% 

Note : Question no. 1 is compulsory. Answer any four 

questions from q. 2 to q. 6. 

1. 	State with reasons, which of the following 10 

statements are true and which are false. 

(a) A nontrivial group homomorphism 

cp : A5—>G is injective. 

(b) The group Z5  x Z10  x Z3  is isomorphic to 

Z25  x Z15. 

(c) Z25  is not a field. 

(d) 10 =1 + 2 +3 + 4 is the class equation of 

some group of order 10. 

(e) A group of order 25 cannot have a 

representation of degree 3. 
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2. (a)  

(b)  

(c)  

Prove that 

not cyclic. 
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0 
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not 
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of D6  is 

show that 

same. 

S =-- Z2. 

(a+ bm 

b 
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defines a group action of G on S. Describe 

(2 
the orbit of 

3 
 under this action. 

3. 	(a) Show that the polynomial x3  — x + 2 over the 	4 

finite field F3  is irreducible check that, if a is 

any root of x3  — x + 2, a — 2 is also a root of 

x3  — x + 2. 

(b) Prove that the symmetric group S8  has no. 	3 

element of order 14. 

(c) Suppose that a given group of order 72 has 	3 

an irreducible representation of degree 8, 

then show that it should have a nontrivial 

irreducible representation of degree 	2. 
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4. (a) Solve the following simultaneous 5 

congruences. 

5 x 7 mod 9 

2 mod 5 

x =_-- 3 mod 4 

(b) Let D4  = I x, y x4 =1, y2 =1 yx y = X3 	5 
check that p : D4—>GL2  (C) defined by 

(0 —1) 	 (1 0 

P (x)  = (1 0 ) and p (y)  = (0 —1) is a  

representation of D4. Find the character of 

p. Check whether p is irreducible. 

5. (a) Is Q (J) c Q 	+ V-31 ? Justify your 	3 

answer. 

(b) Prove that the following matrices are 	5 

symplectic : 

—I1 
where I is the n x n identity 

matrix. 

At  
(ii) 	

A 	
where A is a n x n 

invertible matrix. 

(c) For two elements a, b in a group h, show 
	2 

that ab and ba have the same order. 
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6. 	(a) Verify that 978 — 981 —4304 — 96 — 2 is a 	3 

valid ISBN/number. 

(b) Find the minimal polynomial satisfied by 	5 

. over Q. 

(c) Define a regular language. Give an example 	2 

of a regular language. 
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