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SECTION-A
1. {a) Giveanexample of an infinite group that has exactly two elements of order 4,

7 O@




() Let w=1 bearootofx’= 1. Prove that 7= {a+bw € C|a,be Q} is a subfield of the field C. (10)
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{c) For what choice of a and b, if any, will the function

ax~6, ifx>1
f(x);{hxz. ifx<1
become differentiable atx=17
n
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(d)  If w-v=(x) (P+407) and {z) = u + iv is an analytic function of 2= x—+1y, find Az) in terms of z,
(10)
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(&)  Write the dual of the following LPP.
Maximize 7 = 2x; +5%; +3x3
Subject to 2x +4x, -3x; =8
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2. (@ Suppose G is the group defined by the following Cayley table
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() Find the centralizer of cach member of G.

) Find Z(G).

() Find the order of cach element of G. How are these orders arithmetically
related to the order of the group?
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11 11
) Considerlheelmuu"=[o 1] in SL(2,R). What s the order of A? If we view A =| ,] 25 a member of
SL(2,Z,) (p is a prime), what is the order of A?

i R ol o




(16)

P.T.O.
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(b)  Show that the sequene of functions <f >, where fx)=

o

is not uniformly convergent on [0, 1].

(15)

P.T.O.



19 of 56

&
|
®\ v i
) |
W\
>
Q}(\
&
Q°
A
(@)




N

{¢) A company has three plants at locations A, B and C, which supply to warchouses located at D, E, F, G and H. i
Monthly plant capacities are 800, 500 and 900 units respectively. Moathly warchouse requirements are 400, 400,
500, 400 and 800 units respectively. Unit transportation costs (in rupees) are given below:

To

DEF GH

A 5 8 6 6 3
From B 4 7 7 6 5
C 8 4 6 6 4

Determine an optimum distribution for the company in order to minimize the total transportation cost.
(20)

P.T.O.
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4. @ 0 vaelhnuhegoupl—;f;iz;.
)  Showthat z, is nota homomorphic image of z,, (12)
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(©) Show that the function of defined by

) E%élyzpo
f(@)=utiv= 5 sk

Satiesfies the cauchy-Riemann equations at the origin, yet it is not differentiable there.

sg’. Tlhee cauclna Raivworr Eguakesy oA
Um = Vy
d u": -Va,
£V yatv = { J-%‘-Bﬂ ' 3F0
o I T

. A

[24:;_(‘2{_5) - ‘\OQ'
o

- . o g S

Un (0,0) =4 uloth,0)— u

= QF ufbio)—o
ht O " hao T
- & ﬁg "
wonr o @
T - O A
.\@ “‘- 50 1
0 Ak 2le) e
( .\\ e ot - 0'/
" \ .
S i 1
~ o - ulo, o) -utee) = Lk, (o,0-0
40 Uy b=l k’:;"o "y La0 —t'
- 2
\@ & go —Q;gt :"(

el N\
-{f:b e %0

(12)

P.T.O.



27 of 56

R v (i, 0) -viee) _ Lk vige)-o
VL@;°” &o Z bhas e A
- A 0"
[ 1 6-"75' = O.
s s O~
equpiers AL rakfred at A |

e clrect arffa_u\hakﬂq, bx iy clrook cpn»f*“-"% ()

~ = AMO

mposcip S Sep y= wede

4:'(.3,) > ,&'; 2

A —

Tuws ) M e e
AH})\ gy Blr@— £ SMEb A T
Ay lywe «411“ ¢ b @ oMt J

— ' - , ma - 20 =

mpmorsf @l b= ma sQ 4) %;a T i

T fl2) T ner habts as fUP G Offent walia
(@ Let x,=2,x =4 and x,~1 be a feasib the system of equations ‘lhgdlfﬂouw
2 -5 +2x=2
X +dx, =18 \x
mmammm@ a basic feasible solution. (13)

" Wt Hee cauaifen & uckor fomis

»@\}w BN ES |

\0 ()-[4] ¢ [ 1 el
Y [1] I A,[ -;] + oA [";] o Bayty

i

\¢ A 4
At = — ¢ - Ty 5 - . ﬁ

-~ g |
\ L e (gom m)e o (3 o! M;j

et




= ays A = ) =s

Ay -k Ay = 4 - ('3) (%)'—'%

e TR R &) [ Je

5

(23, ) € 2 mcurs |

baTt Feasible §OUthar e omen gt B Q\
L 4

Q




29 of 56

SECTION-B
5 (a) LetGbeagroupand a,be€ G, such that ab=ba and O(a) and O(b) are relatively Prime. Then Prove that O(ab)
=0(@) O(b). (10)
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(®)  Showthat 2|7 isnota UED. (10)
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(c) Examine the convergence of the l@%
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(d) lff(z)=%.doa&mhy’s&mmapply. @ : (10)
(@ When the path of integration C is a circle of | In as centre.
() WhenC is a circle of radius | with origin as
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(e) Showﬂnﬂhefollowinxsysﬁea.)ol" has degenerate solution:
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6. (3) Inthe group S,, show that the subset @
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{c) LetRbethesetofall real numbees and R be the set of all real-valued continsous functions defined on R, Define
(f +g)x) = f(x)+ g(x) and (fgNx)=f(x)g(x)

forzll f,2 €R and forall xeR. Show that (R, +, .) is a ring under the binary operations defined above,
(15)
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(@ Show that Z[i] = pn-+ nifm,n e Z,i =1} is a Euclidean domain.

(15)
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7. (@ htheinznneﬁnnofanadﬂuuycoﬂumhmofopcnouscpen?Junﬂyynurumvnrbyap«xﬁcrbyacounu:
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() Find the maxima and minima of the finction
Fxy)=x 4y <3x=12y420 (8)

X Offon: 195908, Top Fhooe, Maitwrien Towne, O Bhaidwive w1000,
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(d) Examine for uniform convergence and continuity of the limit function of the sequnce <f>, where

L(:):——'u-—.

s e
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(15)
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8. (a) Ifa>e, use Rouche’s theorem to prove that the cquation o7 .. g;" has n roots inside the circle fz| = 1.
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(b) Find the Tayloe’s or Laurent’s series which represent the function
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{c) Solve the following assignment problem (10)
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(d) Solvethe following LP problem by si %\' . (15)
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