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Attempt ‘Five' questions is all by selecting at least “two’
questions from each section. All questions carry Equa! marks.
Calculator is allowed.

SECTION-A
(a) Define "Cyclic Group’. Show that every ‘subgroup” of a
‘Cyclic group” is "Cyclic’. {10}
(b) Let 'H" and "K' be two finite subgroups of a group ‘G’ whose
orders are relatively prime. Prove that H — K= [¢} {10}
State and prove 'Fundamental theorem of Homomorphism®.  (20)

(a) Determine K" so that the wvectors (1, -1, k& - 1), (2 k.-4),
(0, 2 + k, -8) in B? are linearly dependent. {10
(b) Suppose, U, and, W, are distinct four dimensional subspaces
of a vector space, V., of dimension six. Find the possible
dimension of LI W, (10)
(a) Define ‘Rings’ and "Fields" with examples. (08)
(b) Dwes the set of all symmetric 3 x 3" matrices form a vector
space or not? If wyour answer is “Yes"” determine the

dimension and find a basis. Justify your answer as well. (12)

(a) LetX=]01[forx v eXdefined: X = X > R by (10)
| I
X ¥

Show that, d. is a metric on, X.

(b) Let, (X, 1), and, (X, 32}, be two topological spaces, then

1 M 3z, 15 also a topology on, X. {10}
Using “Gram-5chmidt process of ortho-normalization”, transtorm
the basis [(1,1,1), (0,1,1), (0,0,1)} into an ortho-normal basis. {20)
Apply the Gauss-Seidel iteration to the following system. Do 08"
steps (iterations). Take the initial guess be x0 = it = F0 = ] (20)

qx —y=21
—X + 4y —z=—45
—Y -+ 4z =33
Given the matrix {20

A= 1]

Find the matrix ‘P such that, PT AP, is a diagonal. Find also the
diagonal matrix.



