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M.A/M. Sc. Part-1/Compaosite, 2"9-A/2015
Mathematics: II Linear Algebra

Time Allowed: 3 Hours

Objective part is compulsory. Attempt any four questions from subjéctive part. |

Objective Part (Compulsory)

Write short answers of the followmg on your answer sheet. - L - (2%10)

+i Define normal subgroup. ii.' Show that centralizer of a subset X in a group G is
normal. il Differentiate between order of a group and order of a element. iv.
Explain why a group of order 47 cannot have proper subgroups. v. Let G be a
group and a € G. Let H = {a®|K € Z}, then prove that H is asubgroupofG vi.
~Define integral domain and give example of it. vil. If R is anngandx =X,
Vx € R, then prove that R is commutative. viii. Define ideal of a ring. ix. Deﬁm
characteristic of a ring. X, Define subspace of a vector space. E
I

Subjective Part ;

awv LetG—<a>beﬁmtecycl1cgroupgeneratedbyaandO(a) n,thenqxalso

generates G if and only if (K, n) = 1.
b.- Let H and K be two normal subgroups of G, thenprovethatHKlsalsonommlm
G.

& AgroupGis Man if and only if the factor group /Z s cyelic.

b.» Let (Z, f) and (E, r)bemetwogmups Wam&Z—»E such thai  (10)

——@Mm)=2n Vb € Z then show that ¢ is an isomorphism.

a.> Prove that any two cyclic groups of same order are isomorphic to each other.

b~ State and prove Cayley’s theorem.

a..» A commutative ring R is an integral domain if and only if cancellation law under
multiplication holds in R.

@* Let R be a commutative ring with identity and P be an ideal of R, then P is prime
ideal if and only if R/P is an integral domain.

a. If U and W are subspaces of a vector space ¥, then show that U+W is the

smallest subspace containing both U and V.

b. The vectors vy, v; €V are linearly independent if and only if the vectors
vy — Y, vy + v, are linearly independent.

a. If T is an isomorphism of V) onto V>, then prove that 7" maps a bams of V1 onto a
basis of V5. !

b. LetT:U — V be a linear transformation from an » dimensional vector space Uto

a vector space V over the same field F. then prove that

dim N{T) + dimR(T) =n
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