[image: C:\Users\SYS\Desktop\sign.jpg][image: ]

Avinashilingam Institute for Home Science and Higher Education for Women
(Deemed to be University under Category ‘A’ by MHRD, Estd. u/s 3 of UGC Act 1956)
Re-accredited with ‘A+’ Grade by NAAC. Recognised by UGC Under Section 12B
Coimbatore - 641 043, Tamil Nadu, India

Master’s Degree Examination – March 2021
I Semester 

Class	    : I M.Sc 								                  Time          : 3 Hours                                                                                               Major     :  Mathematics							                 Max. Marks: 100

20MMAC01 Advanced Algebra I

                                                                         PART A                                       10 x 1 = 10       
           	Choose the Correct Answer

1.  Let 23 ≥ 3p for a 2p-cycle in the permutation group. Then p is ________
 a.rational			b. irrational			c. odd prime		d. even prime

2. The product of two odd permutation is an ________ permutation
 a. negative prime		b. rational			c. odd 		d. Even

3. Let H be a finite group. The order of Sylow p-subgroup of H for every prime factor p with multiplicity 9 is?
 a. p+9			b. 9p 				c. pp 			d. p9

4. Let G be a group of order 112.132. How many 11-sylow subgroups of G?
      a. 13				b. 1				c. 11 			d. 143
  
5. Primitive Polynomial is also called a ____
i) Perfect Polynomial                     ii) Prime Polynomial
iii) Irreducible Polynomial            iv) Imperfect Polynomial
a. (i) and (iii) 			b. (ii) and (iii)			c. iii only		d. (ii) and (iv)

6. A polynomial is said to be ________ if all its coefficients are integers and its highest coefficient is 1
a.  irreducible		b. prime			c. imperfect 		d. integer monic	
7. An additive subgroup B of the R-module M is called a __________ of M if whenever   r R and b  B, then rb  B
a. direct sum			b. left ideal 			c. right ideal 		d. submodule

8. An R-module M is said to be _______ if its only submodules are (0) and M.
a. irreducible			b. reducible			c. prime		d. perfect.

9. The extension K of F is a simple extension of F if _____ for some α in K.
 a. K(α) = F			b. K = F(α) 			c. F = Kα 		d. F= αK2

     10.  A field F is called ______ if all finite extensions of F are separable.
a. separable			b. reducible			c. perfect 		d. imperfect.


Part B		                                5 x 6 = 30
Answer ALL questions
Each answer should not exceed 400 words or two pages

11.a. Find the orbit and cycle of a permutation: 
(or) 
11.b. Prove that N(a) is a subgroup of G.

12.a. Prove that n(k) = 1+p+p2+…+pk-1.
(or)
12.b. Let G be the internal direct product of N1, …, Nn. Prove that for i ≠ j,  Ni ∩Nj = (e) and 
         if a  Ni, b  Nj then ab=ba.

13.a. If f(x), g(x) are two nonzero elements of F[x], then prove that deg(f(x)g(x))=deg f(x) + deg    
    g(x).
(or)
13.b. If f(x) and g(x) are primitive polynomials, then prove that f(x).g(x) is a primitive polynomial.

14.a. Prove that T is an isomorphism iff K(T) = (0).
(or) 
14.b. Prove that if a,b in K are algebraic over F then a±b, ab and a/b(if b≠0) are all algebraic    
          over F.

15.a. Prove that a polynomial of degree n over a field can have at most n roots in any extension 
    field.
(or) 
15.b. If F is of characteristic 0 and f(x)  F[x] is such that f ’(x) = 0, prove that f(x) = α  F.


						             Part C                                           5 x 12 = 60
 Answer ALL questions
Each answer should not exceed 800 words or four pages

16.a. (i) Prove that every permutation is the product of its cycles.
         (ii)Prove that Sn has as a normal subgroup of index 2 the alternating group, An,   
  consisting of all even permutations.
(or) 
16.b. (i) State and prove Cauchy’s theorem
         (ii) Prove that the number of conjugate classes in Sn is p(n), the number of partitions of n

17.a. State and prove Sylow’s theorem.
(or) 
17.b. Prove that G is the internal direct product of the normal subgroups N1, ..., Nn iff 
         (i) G = N1 N2... Nn. 
         (ii) Ni ∩ (N1 N2... Ni-1 Ni+1 ...Nn) = (e) for i=1,2,...,n.

18.a. State and prove the division algorithm lemma.
(or)
18.b. State and prove the Eisenstein criterion theorem.

19.a. State and prove the fundamental theorem on finitely generated modules.
(or)
19.b. Prove that the element a  K is algebraic over F iff F(a) is a finite extension of F.

20.a. If p(x) is a polynomial in F[x] of degree n ≥ 1 and is irreducible over F, then prove that there is   
         an extension E of F, such that [E:F] = n, in which p(x) has a root. 
(or) 
20.b. If F is of characteristic 0 and if a,b are algebraic over F, then prove that there exists an 
         element c F(a,b) such that F(a,b) = F(c).
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