	                                        PAM/CT/1001
M.Sc. DEGREE EXAMINATION, APRIL 2018
(Applicable Mathematics)
I YEAR — I SEMESTER
MAJOR Paper I — ALGEBRA
Time : 3 hours	    Max. Marks : 75
SECTION A — (10 × 2 = 20 marks)
Answer any TEN questions.
1. Write down the elements of the symmetric group S3 in cycles. 
2. Does there a subgroup of order 15 in a group of order 40? Justify your answer.
3. Give an example of a integral domain which is not a field.
4. What is the field of quotients of the ring of integers? 
5. Define a linear mapping of vector spaces.
6. Give an example of a Euclidean metric space.
7. Define a Euclidean vector space.
8. Define a Hermitian form.
9. Does there exist a finite field with 21 elements? Justify your answer.
10. Prove that every finite extension is an algebraic extension.
11. Define an algebraically closed field and give an example.
12. Define an irreducible polynomial over a field.
SECTION B — (5 × 5 = 25 marks)
Answer any FIVE questions.
13. Prove that a factor group of a cyclic group is cyclic.
14. Prove that every finite integral domain is a field.
15. Show that the map T: R2→ R3defined by T(x, y) = (x + y, x – y, y) is linear.
16. 
If  f is a Hermitian form on V, prove that 
17. 
Find the degree of the extension 
18.  (
P.T.O.
)Write down all the elements of the symmetric group S3. Also express them as a product of transpositions and hence list the elements of the alternating group A3.

19. 
State  Fermat’s theorem and use it to show that, if p is any prime and a is any integer then

SECTION C — (3 × 10 = 30 marks)
Answer any THREE questions.

20. State and  prove Cayley ‘s theorem.
21. State and prove Lagrange’s theorem.

22.	(a) 	Let V be finite dimensional vector space over F and  	.  Prove that the following statements are equivalent:
(i) 	Ker(f)=Im(f).
(ii) f2 = 0 and dim Ker(f) = dim Im(f).
	(b) 	Show that 0 is an Eigen value of T if and only if T is singular.
23. 
Compute the Moore-Penrose inverse of the matrix .
24. If E is a finite extension of a field F, and K is a finite extension field  of  E, then prove that K is a finite extension of F, and
                    [K : F] = [K : E][E : F].
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