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1. Define a grpu;; and show that :
' a bY, : .- .
GL,(R) = {(C d)ra, b, ¢ and d eR‘ with ad # bc}
in a group w.r.t. ordinary matrix ;nultiplication. 5
2, State Fermat's Little theorem aﬁd use it in conjunction with
computers to test primality of 2257 _ 1 giving a]gorithrﬁs in
steps. _ 5

3. Determine whether the'set S is a subring of the ring of complex

numbers C or not,’S = {x+ wlx yeld } 5
i
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Define a field and show that the ring of Gaussian integers

Z+iZ={x+iyjxpe Z}‘ is not a ﬁe_ld, however -Q + iQ

is. ‘ ‘ : . 5

C . _
()  Showthat$ = {rv, + a0, < landy,, v, are fixed

vectors of a vector space over reals} is a convex set. 3
(i)  Find the rank of'imam'x :

127
2 4 -1/ . 2

:i

Prove that W = {(x, 2x} | x € R} is a subspace of R2 (R). Show
it geometrically in BZ(R:). ) . 5
What is the dimension of the following spaces 5
(@) Sy!'nr‘netric':' 3 x 3 matrices over reals,

r

~

() Lower triémgular 3 % 3 matrices over reals. Also find a

’

basis in each, of the above cases. T

Let M be the space of all # * n matrices. Let P : M — M be

A+y

the map such that P(A) = - Show that P is linear and

kemel of P is the space of skew-syrm_lemc matrices. . 5
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Find the matrix associated with the foi]owihg linear map,.
F: Rf——} R? given by Flx), x5, x5, x,) = (xy, x5} 5

State and prove Bessel's inequality. : 5

rd

Find orthonormal basis for the subspace of R? generated by

(]9 1’ 0.. 0)1 (11 _]' ]? l) and ('_]) 01‘21 ’) * 5
a 0. 0
) ¢ [ TSP 0
Let A be a diagonal matrix | :
0 . an

(@) What is the characteristic ’polynomial of A 7

)] ,\/\./hat are its ei-genvj?lu’es ? 7 5
Find thg maxil;num and minimum of the function

flx,y) = 3x% 4 Sxy- - 4y2 on the unit circile. o 3
Classify and skéh,the curve-: 2;:1, -y =1, 5

Let (A; <) be Lnset. Let <; be a binary relation on A such

) |
that for @. h 1A a < pb iff & < a.

Show that if JS) 15 a lattice then so is (A, <p)- 5
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