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Notes: 1.  Solve all five questions.
2. All questions carry equal marks.

UNIT -1

1. a) LetG beagroup then prove that 6
i)  The identity of group G is unique.
i) Theevery aeG has a unique inverse in G.

b)  Prove that a nonempty subset H of the group G is a subgroup of G if and only if 6

a,b cH=ableH.
OR
c) Prove that any two right cosets of a subgroup are either disjoint or identical. 6
d)  Show that the intersection of two normal subgroup of G is a normal subgroup of G. 6
UNIT - 11
2.8 ForS={123... 9} and a, be A(s). Compute a *-b a, where a = (5, 7, 9) and 6

b=(1,2,3)

D) Provethat (L 2 3 4,5,6,7,8%=(L5) (2 6) (3,7) (4, 8). 6

OR

) LetGhbe any group, g a fixed element in G. Define ¢:G —> G by ¢(x) = gxg_l. Prove 6
that ¢ is an isomorphism of G into G.

d) If ¢ isahomomorphism of group G into a group G', then prove that 6
i) ¢(e)=¢€"and
i) ¢(x_1) = [(1)(x)]_1 V X € G, where e and e'are unit elements of G and G’

respectively.
UNIT — I
3. &) Using €-4 definition of limit of a function, prove that 6
lim  (x®+2y)=3

(x,y)—>@1.1)

b) " Prove that the function f(x,y) =x+yis continuous V(X,y) € R2. 6

OR
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d)

b)

d)

2.2 2
If u(x,y):x Yy , then prove that ou_ou =4 1_a_u_a_u _
Xty OX oy

If z=f(x,y) and x=rcos6,y =rsin0 then show that
(82)2 1 (82)2 (62)2 (82]2
- +—| — — | —— +| —
or 2\ 00 OX oy
UNIT - IV

0(X,y,2)

If Xxu=yz, yv=xz and zw =xy then find
o(u,v,w)

Verify Euler's theorem on homogenous function for
X+Yy
u=log —=
X-y
OR

Let f(x,y) be defined in an open region D. Suppose that it has a local maximum or local
minimum at (Xq,Yg). If the partial derivatives f, and fy exists at (Xg+Yo), then prove

that f, (X, Yo) =0 and fy(xo,yo) =0.

Find by using Lagrange's method of multipliers, the least distance of the origin from the
plane x -2y +2z=9.

Attempt any six.

-1
a) If Gisagroup, then prove that for every ac G. (a_l) =a.

b) Define left and right coset of subgroup H of group G.

2 3 41

d) IfGisgroupand ¢:G — G such that ¢(x) = x?.V X €G, then prove that ¢ is
homeomorphism.

1 2 3 45
c) Find the cyclic length ofpermutation(5 j

e) Iff(x)= x2, X € R.then prove that f(x) is continuous at x = 3.

f) If u=eX(xcosy—ysiny) then find L,
oxX oy

g) Ifu=~f(x,y), v=09(x,Yy)are differentiable functions of independent variable x and y
then define Jacobians.

h)  Define absolute maximum and absolute minimum of function f(X,y)
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