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; ﬁgures in the right-hand margin indicate marks

. Answer the following :

a)

b)
c)
d)
¢)

Answer all questions

Part-1
1 x 12

What is the value of complex number times
'zero' ?
What is the domain of Arg (5) ?

What is the centre and radius of |z - 1+3i]?

What is the order of a simple zero ?

=z i f order m, what is the expansion
Ifz =z,18 apoleo

of f(z) ?

12: 9
What is the order of Zero of ¢ V= *

' ' ————atz==%1"
What is the rasidue of 5 at
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[ 2]

h)  What are the solutions of z* = i.

_ z
‘ [ A—
1)  What are the residue of (Z;l)(z_z)(z~3)

at z=o0?

dz

j)  What is the value of ;"2‘ for|z] =37

k) IfCisaunitcircle about origin in positive SENst

C 9
what is the value of _[—7}:,‘ !
1) IfCisacircle, 2] = 1, then what is the value of

Iidz ?

Part-I1

)
X
oo

Answer any eight of the following :

a) Reduce (1-1)*toa real number.

sSINZ
dz

S

where c 18 the circle

b) Evaluate [

T o]
Z——|=_9
4‘ 2

¢) Find whether f(z) = 7 1s holom()rphic ?



L-6

[ 3]

d) Write the function f(z) = 2’ +z + 1 in the form
u(x,y)+iv(x,y)-
3z . ‘
e) Evaluate L ©_ifcisthecirclelz+1+i[=27?
Z+1
f) Evaluate I ~ dz where z, is any point
(z—2,)
within ¢ ?
g) What are the zeros of f{(z) = sin z — cos z.
| 1 |
h) Find the residue of m at z = ia.
1)  What ar‘e the poler of f(z) =tan L .
: 1
j) Find theresidueatz=0 for = ?
| Z+7
Part-I11
Answer any eight ofthe following : 3 x 8
a) Show thatifzz z =0 then at least one of the
three factors is zero.
b) Show that the function |z|? is continuous

everywhere.
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[4]
€S
OW that (e function €(cos y 1 .sin y) is

hOlOn—lOlph ‘_)

d) dz
Evaluate _[; where 1 is defined by |z = d,

d>() Y,

) Evaluate I(-_§(__fdz where ¢ : [z—1[=2.
Z+1

st

)  Evaluate I ?dx
" Z"+1

dz where cis the circle [z| =2 7

\ .77 +4
¢) Show that the function -
e

has an isolated

essential singularity atz =co ?

sin(z—1)

h) Show that has removable singularity

at z=17

dz ‘
)y C alculate f 2(z 2)* using residue formula.
I =



1)

b)

[ 5]
52~ 2 : e rec
Evaluate j,,,,‘.'. dz using Cauchy's residue
2(z-1)
formula.
Part-1V

Ifa function fis continuous throghout a region R
that is both closed and bounded, prove that there
CXISls a non negative real number M such that
()] = M for all points z in R, where equality
holds for at least one such z. 6

OR

Use mathematical induction to verify 'Ifz and z,

are any two non zero complex numbers, then

Il 3 n-
(z,+7,)" = Z(k]/:‘ AN

k=0

n=(1,2...) k=(0,1,2...n)

[Tum over
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[ O l
inasim iply connected

S
<o d
) Prove that if [(7)1s analyli®
ed curve then

domain D and ¢ is 4 clos

I”Z) dz = 0

6

OR
region D

b) Prove that if f(z) is analytic 11 the

bounded by two closed curves ¢, and c, then

f(z,) :_2%[ [f2a | ;L?—dz J

12— Z,

where z, is any point of D.

6. a) If f(z)isan analytic function in D prove that
zero, there exists a

unless f(z) 18 identically
neighbourhood of each point in D throughout

which the function has no zero except possibly

at the point itsell. 6

OR

p) State and prove Schwarz's reflection principle.



(7]

7. 2a) Ifafunction fis analytic everywhere in the finite
plane except for a finite number of singular points

interior to a positively oriented simple closed
contour ¢, then prove that

j_f(z) dz = 2mi Re s{%f{l—ﬂ 6
‘ 2=0 1 2" \Z

OR

b) let z,be an isolated singular point of a function f

and suppose that {(z) =

z—z,)"’
¢ (z) is analytic and non zero at z . Prove that

_0"(@)
%stu Hz)= (m-1)!
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Answer all questions

Part-I
L. Answer the following : I~ 12
a) Let G be a cyclic group of order 7. What is the
order of Aut(G) ?

b) What is the object of identity automorphism ?

c) How many automorphisms are possible in z(+) ?

d) Write a sub group of z,, @ z, isomorphic to
z, D z,.

e) Write down the clements of U_(105) ?

f) What is a fixed point ?

g) What is the equation of S, 7

h) What are the conjugaéy classes of D, ?

i) How many sylow 5 subgroups of S, are there ?

j)  What is the order of 2 sylow subgroups of A

k) How many elements of order 10 areinz, Dz, ?

) Are all sylow p-subgroups cyclic ?
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b Answer any eighy of ghe follOVIng

b)

[2]

Part'II
2 %8

a)  Define inner outomorhis™
b) Let G be a group of order 4, G={e, a, b, ab)
a’ =b? =¢_gp = pg. Determine A(G) ?
¢) IfGisagroupon S, Verify whether the mapping
T :x — x'ig an aqutomorphism or not.
d)  Verify that a group of order 4 1s 1somorphic to
z,Dz,
e) Write down U(105) as a product of cyclic
groups ?
f)  Show that 2,0z, »z, Dz
g) Define a sylow p-subgroup.
h) What are the order of all sylow p-subgroup
where G has order 18 ?
1) What is the left action of G on X ?
J) If X=G, His a subgrous of G, then show that
G is an H-set under left multiplication.
Part-II1
3. Answer any eight of the following 3 x 8
a) Construct a non abelian group of order 55.

Show that if Te A(G) then T e A(G).



)

h)

7)

b)

L-44

[3]

For any group G, show that the commutator
Subgroup G' is a characteristic subgroup.

Show that z. @ zZ, = Zg

Determine the number of elements of order 5 in
z,, Dz,

Verify that z, @ z, %z

Show that a group of order 48 is not simple.
Show that a group of order 33 has only one
sylow 3-subgroup.

Let G = GL,(R) and X = R?. Then show that

axioms of group action are satisfied under

mutliplication.
Show that A(G) ~ cylic group of order 2.
Part-1V

Let g be a fixed element of a group G Prove

that there is a mapping Tg : G — G defined by

Tg(x) = g'xg VX € Gis an automorphism
of G i)

OR

Let G be a group and ¢ is an automorphism

of G. If a € G is of order O(a) > 0 then prove
that O(6(2)) = O(a),
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a)

b)

b)

[ 4]

Prove that

'(g]agz ceeey gn)’ - [Cm (1g]|> ing igni 7
OR

Let G and H be finite cyclic

G @ H is cyclic if and op
relatively prime .

group. Prove

) that
ly if Gl ang )

H are

State the prove Index theorem

OR
Prove that

if G is a finite group then G i
1somorphic to some subgroup of S..

Let G be a finite group and P is a prime sy

that P divides 0(G). Thep prove that G contains
a subgroup of order p

E
OR

Let G be a finite group ang 1o P be dividing
0(G). Then the numbg;

of sylow P

-subgroups 1s
congruent to 1(mod p) and iy

ides |G|,

{ _»v-'*,j_r)()f‘) DD

4
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