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MATHEMATICS

( Generic Elective )

Full Marks : 80
Pass Marks : 32

Time : 3 hours

The figures in the margin indicate full marks
for the questions

All symbols have their usual meanings

Paper : GE—4.1
( Algebra )
UNIT—1

1. (a) State True or False : 1

Addition of natural numbers in binary
composition is not associative.

(p) Find the elements of U(20). 1

(¢ Show that the subset {1, -1, i —i} of
the complex numbers is an Abelian
group under complex multiplication. S
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A

)
T @) \(l:r °‘_'f tflat in a goup G,
‘ a@ =b™a™, for all q beG.

NG

3
) R 3eléﬁ% th.at a group in which every
= ent is its own inverse is Abelian.

. S ‘
NG s o
g .
B 1 fin
.‘?ng“ Define Quaternion group.

(b) Describe the
isosceles triangle.

S
symmetries of an

o _
() Pr Ove that the set of matrices

cosa -sino
Ag =| .
: [sma coso ]
where a is a real number, forms a group
under matrix multiplication.
Or

Prove that every permutation of a finite
Set can be written as a product of disjoint
cycles.

(d) Prove that the order of a cyclic group
is equal to the order of its generator.,

or
Show that {1, 2, 3} under multiplication

modulo 4 is not 4 group but that

{1, 2, 3, 4} unde s qe .
S is a group. T multiplication modulo
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UNIT—2

3. (a) State True or False : 1
- Order of a cyclic group is not equal to the
order of its generator.
() Write all the left(gosets of Hin G if
G=S; and H={ (13)}. 3
(c) Prove that a non-empty subset H of a
group G is a Subgroup of G iff
o be H=ab™ € H. 5
(d) Show that the centre of a group G is
’ a subgroup of G. 5
Or
Prove that a subgroup of a cyclic group
is cyclic.
4, (a) Prove that every subgroup of an
Abelian group is normal. 2

(b) State and prove Lagrange’s theorem. 4

(c) Prove that every quotient group of 2
cyclic group is cyclic. 4
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S. (a)

(b)

()

(d)
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Let G be

- G/ H=(an

(4)

Pro .
e:e that if p is a prime number,
orm:;n Y group G of order 2p has a
Subgroup of order p.

s. .. Or

~t

Subgro a group and let H be a normal
P of G. Prove that the set

°Perat{8n“’~:"ae G} is a group under the

(aH)(bH) =abH.

n

integral dUtatiYe' ring R is called an
Pros OMain if R has zero divisor.
OVE they .0 .
a co tha: th,e‘setR={0,1,2,3, 4, 5} is
additiqy, fative ring with respect to
as the twand multiplication modulo 6
P 0“Ting composition.
ove th, - : .
divisor 3t 2 ring R is without zero
laws By and only if the cancellation
°d in g

Or

l';’i"OVe th, X
. at every field is an integral

4

( Continued')

(5)

6. (a) Define division ring.

(b)) Show:that'a ring .of order p? (pis a
primé) may not be commutative.

{c) Show that the set of numbers of the
form a+bJ2, with a and b as rational
numbers, -is a field. -

" (d) Show that, a non-empty subset S of
aringRisasubringofRiﬂ-
x, YeS= Xy, X-Y€ S.
Or
Show thata commutative ring with unity
is a field if it has no proper ideal.
24P/1326
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Paper : GE—4.2
(‘Application of Algebra )

1. SRR QA Br opg oy foy - 6x2=12
Answer any g of the following questions :

(a) TREF, V, b Qa1 471 B T wF
D=v" tx 1 @@ w1 W ST
%"T’W’fﬂ%,l<k<m®m’ﬁﬁiw

@ D &= (m;b, 1, k, A) 265 OIS VR
BIBD, 3’w

Let V.be a set of m elements, and let
D=vt pe the set of all subsets of V
having k elements, 1<k <m, Then show

that D is a BIBD on V with parameters
(m b, k, A), where

(epr(imp-(22)

® T Wbk awr <51 BIBDY
T (S o SRR 41T 1

If there exigts a BIBD with parameters

(B r, k A), then prove the following :
) vr=pg

@) rlhe-1)< g, _y)

(i) b>rsy
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(€ @RS, A GOl BIBDY 3fP1es Gifs | o
o 3 @ AAT @1 SRR @G
Let A be the incidence matrix of a BIBD.
Then prove that AAT is a non-singular
matrix.

ﬂﬁ S={1’2:4}9 (7’ 3’ 1) 4| C) 'C’TCG
@ P4 Z; ={0,1,2 3, 4, 5 6} TR \
%2f® =8, (w3 BIBDAR Ry 1

Find the BIBDs determined by _t.he
difference set S={1, 2, 4} in the additive

2. (a

group Z;={0.123,4,56) with
para_meter (7, 3’ 1)'
w%31 /Or
fare @RS T 113 KR! fify 31 1%
(b' ‘%< 71 WS BIBD b1 557 39 |

i idues
. the set of quadratlc resi .
ill::ulo 11, and construct the symmetric
BIBD determined by it.

3. oo Ree Pt o T 6x2=12
. O

Answer any two of the following questions :

@ W@,CWMcﬁmm¢’@ e
t_[d—l],mwwn sd_;l. o3
2
oM ¥ A—
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(8) !
Let- 3’6 CI PN (7 e [ T
d I?ebe a code with minimum distance * Eﬁﬂlﬁ [11-12 z:gjﬁch 1, IS 4
, te [ 2 ] denote the greates Find the minimum dlstince of the [10, 8]-code
i - ) tv-check .
8el‘s -1 C over ; with parity-check matrix H, where
T.Thenprovethat—- 111111111 1
f) =[ 5
C(FWW$ 5‘5? d - 101C® 123 4 6 7 8 910
. .‘W CW 9"@'
h:;‘Ild<etect:11ptod 1 errors in any 5 @2ed, o e S, B Riw Reapr1 =@
T @ o, Shitted codeword; ‘ - @ ol W{T @ of =Bo. 4
~ C?R Il A b3 @ Let o, Be S, be disjoint permutatxons
| C“cén' ! Then prove that off =fo.
tran detect up to ¢t errors in any |
Snntted codeword. f o1 SRR S B R fmr R
) b o w | “ ol f;ml " 4
R Q, H .
Proy, bk\ ® B g ::;f" 9 R P oed Write a short note on the action of 2
tha.t H group ona set.
“’lthmlmm am(r, g) is a perfect code
Um distance 3. |
© o () iRmm TPMICH! BCEY I SN 35 | 8
d prove Polya’
[, k].:;\s “?%ﬁm | [@RST, G xR RT State anc P V'S theorem.
& CRCAAY 3t | coem e w7 /Or
G(G)SC@%W@?’?WWW }
Define cychm*tﬁmaamu R T R PR AR qrr e
mat"lx : ;?:Ide Let G be a generator %o f4l (d Rl
Prove that Cia ear [n, klcode C. Then Find the generating function f, (x) for the
c(G Jec fo a cyclic code if and l only if . _isomorphic graphs 4
I each row G; of G. _ non-is Phs on four vertices.
24P/1326 | A -
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6. (a)

(b)

(¢
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: = 2 2
O = 3x+ 223 + x3 +4xx, +4xyx,

oS cRfib = @ 7=, o =
CheCkWhether .

O =3x7 +2x3 + x3 +4xx, + 4x,x4
is pQSiﬁye definite or not.
xx =18 b\ [he [
Q) =9x? +4x2 +3x27

) I I T Ref T

Constraint xTx =1

WGT,AWQ@Wﬁmmxn?qﬁ
o T @ WS mxn a,

_[D
2—[0 0] TR, 'S DS ST (e

262 2‘..20r>0;
Al U 9% nxn

0 o for which the diagong)
entries’ii p

N are the siﬂ lar v.
of A's]s first r singu alues

Gy 2...20, >0, and there

'(mmover)

(11)

an mxm orthogonal matrix U and

exists
an nxn orthogonal matrix V such that
A=USVT.
7. (@) Ax= DR FE-CFE T %ﬁ\'sm-
11 0 O] ey
1100 -1
: 1010 0
= ¥ b=
TCA=|; 010 5
1001 5
|1 00 1] 1] 8

Find a least squares solution of Ax=Db

for

3]
-1
0
2
5
[ 1

and b=

e e e
- = O O O O

OO0 00K~ ~
OO0+~ = OO0

—

L T-Riem ofem et B
7 -Reer e R R 8

Use row-reduction algorithm to reduce
the following matrix into row-reduced

(b)

echelon form :
o 3 6 6 4 -5

3-78—589
3—912-—9615
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Paper : GE—4.3
( Combihatorial Mathematics )

- 1. (@) Find Sp,.

1
(b) State the principle of inclusion. 1
(c) A student has 3 pens and 2 pencils.
In how many ways can he take g pen
and pencil? 2
(d) How many 2-digit numbers can be
formed using 3, 4,5, 6, 77 2
fe) For a set of six trye or false
questions, find the number of ways of
answering all questions, 2
() Find “ the number of distinguishable
words that can be formed from the
letters of MADAM. 2
(9) Show that "C.=n Co_r. 2
2. (a) Write the Principle of pigeonhole. 2
(b) How mapy integers between 1 and
300 are
(@) divisip)e by 3, but not by 5 or 6?
2+2=4

24P/1326 (Turm Oy,

(13 ) 4

Let A and -B) be subsets of a. finite

“ niversal set U. Then show that
" . 4
|A+B|=lAHBIHAN B|
ot oF

i from-1
that if any five numbers .
tShc:Valre chosen, then two of them will
o

add to 9.

S .
3. (a) »Def'me a generating function. 2
. (a

. . ' .
i enerating function to' coun
o) e 3mgber of integral solutions to

thien +e; =10 if for each i, e; 20. 2
e +é2

¢ any two questions of the
Answe

. 4x2=8
following . o
; that €  exponen
(i) :::S::'aﬁng function for the)
.3.5,1.3.5.7, -
sequenceg,1'3, 1-.3-51-3.:5

()

is (1-2%) 2. o
) Find the binomial generating
@ function for the sequence
a=12 370 »
(i) Find the sequences corresponding

the ordinary generating functiox11s
(t;);, 03, @x%+ e?*) and 2x2(1 - x)1,

24P/1326 ( Continued )
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4. (a) Write about a recurrence relation. 1
(b) Solve  the . recurrence relation
n =@, _; +3 with q =2. 2
(c) Find the solution to the recurrence
relation.,,
an =6a,_; -1la,_, +6a,_,
with initial conditions ap =2, 4a =5 and
a, =15, 3
(d) Find the. explicit formula for the
Fibonacci number. 4
Find all soluti
relafion =5 ons o the -ourrence
a4, = an—l —Gan_z +7n.
5. (a) Write .
the number of partitions of 5. 1
(b) Find the : .
of the s szmafy generating function
L Sequence <Cfr +n -1, n-1>.,q. 2
(¢ Find " e -
Coeffiior 7 .
(Lt x4 52 o efficient of x in
, : 3
{d) Find. the Number of positive integrgy
solutiong to the equation X+Y+2z=10, 6
24P/1326 ( Tui: Oy,

6. (a)

()

()

7. (@

(b)

24pl 12n-

(15)

Or

Find the values of the extended binomial
coefficients’

_ 1

(3)=(3

Determine the cycle index of the
alternative group A(n).

Show that there are precisely 17824
distinguishable  (under  rotations)
vertex colourings of the regular
dodecahedron using 1 or 2 colours.
Find the number of distinguishable
necklaces consisting of 7 stones of
which 2 stones are red, 3 stones are
blue, 2 stones are green when both

rotational and reflectional symmetries
are considered.

What do you mean by a symmetric
BIBD? |

Illustrate the procgdure for the group
of subsets of X={a b} under the

symmetriC difference.
Or
number of (rotationally) distinct

ainting the faces of a cube using
so that each face is of different

Find the
ways of P
6 colours,
colours.
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tric
() Prove that, in case of a symme °
BIBD, any two blocks have ]
treatment in common.

Or

Find how rﬂany different necklao.::es
having 10 beads can be fornfled. ul:u:lf
2 different kinds of beads, if (i) bo

flips and rotations and (i) rotations only
considered.

* &k
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