8. a. Determine which of the polynomials below are irreducible over @? (2x3)+4=10 REV-00 2018/12

@) x>+ 9x*+12x* + 6 MSM/32/37
(i) x* + x + 1 M.Sc. MATHEMATICS
(iii) x + 5x2 + 1 FIRST SEMESTER
b. Prove that - x2 + x + 4 is irreducible overZ,;. ABSTRACT ALGEBRA-I
MSM-103
bE (Use separate answer scripts for Objective & Descriptive)
S e Duration: 3 hrs. Full Marks: 70
( PART-A: Objective )
Time: 20 min. Marks: 20
Choose the correct answer from the following: 1x20=20
1. Theset {1,2, -+, n — 1} is a group under multiplication modulo » iff » is:
a. Composite b. Prime
c. For any integer d. None of these
2. The identity element of ¢L{2, R} under matrix multiplication is:
0 B0t
vl 3
x d.
o ol
3. If ¢ = Z(G) then:
a. Z{(:} is a subgroup of G b. ¢ is an Abelian group
¢. G is a group but may not be Abelian d. None of these

4. The value of R57gRzand Ry D are:

a. R:?D& ¥ b. R:?G& H
€. Ra70&Rygp d. R2-q&R s
5. Let G be a group and a be an element of G such that a'* = ¢, then ord{a} is:
a. 12 b. Divisor of 12
¢ =12 d. None of these

6. A generator of Z,, is:
a.3 b.6 (e d. 10

7. Consider the following statements:
P : The permutation {12 }{1343{152) is an odd permutation.
Q : The symmetric group S7 contain an element of order 14.
a. P is true but Q is false b. P is false and Q is true
c. P and Q both are true d. P and Q both are false

8. The group Ej is:
a. Cyclic and all of its subgroups are also cyclic.
b. Non-cyclic but all of its subgroups are cyclic.
c. Cyclic and some of its subgroups are cyclic.
d. Non-cyclic but some of its subgroups are cyclic.

9. Let ¢ andG be a group and ¢: G — & be a group isomorphism, then
P:If H is a subgroup of G then f{H) = {&{h): h € H]}is a subgroup of G.
Q:If G is cyclic then § is also cyclic. But converse is not true.
a. P is true but Q is false b. P is false and Q is true
c. P and Q both are true d. P and Q both are false



10. Let H be a subgroup of a group G and @, b € G. Then:
a.aH = bH iff ab € H b.aH =bH iff ab~™t €H
c.aH =bH iffa b€ H d.oH = bH iff ba € H

( PART-B : Descriptive )

11. Consider the following statements: Time : 2 hrs. 40 min. Marks : 50
P : A group of prime order is cyclic.
Q: A subgroup H of a group G isnormalin G iff xHx™* € H,¥x €G. [ Answer question no.1 & any four (4) from the rest |
a. P is true, Q is false b. Q is true, P is false
c. Pand Q both are false d. Pand Q both are true 1. Define Abelian group. Give an example of a non-Abelian group and 4+6=10
12. Consider the following statements: explain.
Gl : 4 . :
P 1If 77 is cyclic then G is cyclic. 2. a.Let G be an Abelian group with identity e and let n be some integer. 243434210
Q: if G is finite Abelian group and p is a prime number such thatp | |G| then Ghas an Prove that the set of all elements of & that satisfy the equation x™ = ¢
element of order p. is a subgroup of G.
a. P is true, Q is false b. P is false, Q is true b. Let @ = (12){345) and S = (1 23456). Find the value of:
c. P and Q both are true d. P and Q both are false (i) @~ tand g*
13. Consider the following statements: (i) & and fa
P :nZ is prime ideal of Z iff n is prime. c. Let @ £ 5, and suppose a* = {2143567). Find a.
Q:< .2+ 1 > isa prime ideal in Z [x]. d. Find the number of element of order 2 in5-.
a. P is true, Q is false b. P is false, Q is true
c/P and Q both are true d. P and Q both are false 3. a. Determine the number of elements of order 5 in Zz & Zs. 5+5=10
. : y 3 26 g
14. Up to isomorphism, the number of Abelian groups of order 108 is: o Ifup po:lf thlzt(g)lff non-Abetiat groupiaf order prand £5) S 46},
a.12 b.9 c.6 d.5 i b ¥
15. In the group of all invertible 4 x 4 matrices with entries in the field of 3 elements, any 3- 4. a. State the ﬁrst_ Isomorpl;ism theorem. S’upp ose that ¢ is a . N
Sylow subgroup has cardinality: homom.orphjsm from Zjq to E3p and Ker ¢ = {0, 10,20}. If (23} =9,
2.3 b. 81 . 243 d. 729 determlfle all elements that map to 9.
: b. Determine which of the following cannot be the class equation of a
16. Consider the polynomial function f{x) = x* + 1. Which of the following is true? group.
a. f{x) is irreducible over @ b. f{x) is irreducible over Z- (i) 10=1+1+1+2+5
c. f{x) is irreducible over Z; d. f{x) is irreducible over Z; (ii) 4=1+1+2
17. Consider the following statements: (%ii) 8=1+1+3+3
P : Every Euclidean domain is a principal ideal domain. (iv) 6=1+2+3
Q : Every Euclidean domain is a unique factorization domain. 5. a.LetRbearingandlet A ={x ER: ax = xa,Va € R}. Prove that A is a 5+2+3=10
a. P is true, Q is false b. P is false, Q is true subring of R.
¢. Both Pand Q are true d. None of these b. Define Integral domain and field. Prove that - A finite integral
18. The number of elements in the field — :“‘D domain is a field.
a9 * b.8 c.6 d. None of these 6. a. Define prime and maximal ideal. 2+5+3=10
19, Let 6 be a non-Abelian group, Then, its order ean be: b. Define Euc}ldean dome‘im‘ and' Pr'mcq?al ideal do.mam. Prove that -
Every Euclidean domain is principal ideal domain.
a. 25 Do ¢ho d.35 . o ; : 3 e
c. Prove that - the ideal< x2 + 1 > is maximal ideal in R[x].
20. Which of the following is class equation of a group of order 10? ! a
a. 1+1+142+5=10 b. 1+243+4=10 7o PI"OVG that - A group of order 99 is Abelian. 4+2+4=10
c. 1+2+2+5=10 d. T+142424242=10 b. Find the order of Sylow-2 subgroup of S¢.
c. Let G be a group of order 45. Prove that -
AT ORE (i) G has a normal subgroup of order 5.
(ii) ¢ has a normal subgroup of order 9.
PTO
2 3



