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M.Sc. (Part-I) Semester-Il (CBCS Schcmo) Examinltion
202 : NIATHEMATICS

(Advanccd Linear Algebra and Ficld Theory)

Time : I hree I loursl lMaximum )'tarks : 80

Note :- Solve any ONE qucslion from each unit

T]NIT-I

1. (a) Dctcrmine the characteristic roots and the conesponding charactcristic vectors of the

matrix :

f8
1 3

-6
1

-4

:)

2

-1 l+5-8

(b) Define : Minimal pollmomial. Prove that the minimal polynomial ofa matrix is a divisor of
every polynomial that arurihilates this matrix. I +7-8

(c) Show that the matrix

-94
-8 3

-16 8

is diagonarlizable. Also hnd the diagonal form turd diagonalizing matrix P 4+4:8

(d) Find a.ll possible Jordan Canonical Forms of matrices utrose characterisic polynomial p(x)

aIId minimal polFomial m(x) are as follows :

(i) p(x) : (x 2)3(x - 5)r. m(x) : (x - 2)'1(x - 5)']

(n) p(x) = (x - 3)6, m(x) = (x 3)'. 4+4-8

UNIT-II

(a) Prove that the relation of'Congruence ofmatrices' is an equivalence relation in the set of
all n x n matrices over a field F. 8

(t) Prove that a real slmmetric matrix is positive definite ifl all its eigen values are positive.

8

(c) Shou'that the quadratic form 6xr + 17y1 + 3* - 20x,! l4-vz + 8zx in three variables is
positive scmi-definite. 8

(d) Prove t'hat the number ofpositive tcrms in any two nomal reductions ofa real quadratic lorm
is the same. 8

4
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T]NIT-III
(a) Sho$ that i

(i) x3 + 3x + 2 = Zt(1) {rl is irreducihle .r\er fie licld Z/(7).

(ii) x+ + 8 € Q[xl is irrcducible over Q. 4+4=8

(b) Let F q, E e K be fields. Il :l{ 91 ..,r, and [E : l'l ':d) thcn prov( that :

(i) [K : fl <,:,

iii) [K: f] = [K: El ll r]1. 4-4=8

(c) Deteminc all (i) quadratic 1ii r cubic inccluc ible polynonrials over z,/(2 ). 4f4-8

(d) Let F be a ficld. Prove thar there e\ists an ({tcnsion F that is at8ehraic over F and is
algebraically closed: that is. cach field has lin algebrajc olosure. 8

LNIT -IV
(a) Prove that thc splitting field r1 f(x) " x4 - 2 e t)[xl over Q is Q(2r'r. i) and its degrcc of

extension is 8. 5+3:8

(b) Provc drat iff(x) e I[x] is irrcducible orcr f. then allroots of(x) have the same multiplicity.
8

(c) Prove that the multiplicarivc qroup oi non'zero elements of a imitc licld is cyclic. 8

(d) kt Kbe a splitting field of the pollnomial lis) € ![x] olerafieldF. Ifl, is another splitdng
field off(x) ovcr F', then p(rvc thal there exists an isomorphism o : Ll + K thal is identity
on I'. 8

T]NIT V

(a) Prove that follo*ing are equi,alcnt slatc,ncots :

(i) a € R is constructiblc from Q.

(ii) (a,0) is a construcLiblc point lionr Q r Q.

(iii) (a, a) is a construclihle pojnt fronl Q . Q.

(iv) (0, a) is a construcrihle foint lrom Q x Q. 8

(b) Prove':har every polynonrinl I(x) € C[x] factors into linear lactors in C[x]. 8

(c) Let I be a field. and lct Ll b. a finitc sLrhgroup of the multiplicative Llroup I * = I' - { 0 }.
Then prove [,' is cyclic. 8

(d) Prove that the group G(Qtr),Q). Fhere trr I and cr ;. 1, is isomorphic to the cyclic group
of order 4. 8
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