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GROUP—A

[ (a) Abstract Algebra
(b) Elementary Statistics ]

(a) Abstract Algebra

( Marks : 45)
1. (a) =R IR RS Z-5 Rema o aor (7o
#fFT T3 @2 1

Is the operation of subtraction a binary
composition on the set of integers Z?

{b) <51 ORI Tare fim Rt 2pot =7 1 1

Give one example of semi-group which
is not a group.
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@M ARER ACE TeRe IR e N
9 T\ T P F1 MR TR TH
IR AT 2

Determine whether the set N of natural
numbers forms a group under addition.
Give reasons to your answer.

AT TN A <GBl P G-© U A a, b1
A (ab) ! =b7la7. 2

Prove that for all a, b in a group G,
@yl =blal.

AT FA @ 9O 9 G- 9Bl §-RE TS H,
G- 91 o 23 3 o Az

a,be Hoab'e H 3

Prove that a non-void subset H of a
group G is a subgroup of G, if and only if
a, beH=able H

‘1 PR R’ OF ‘O BT BoMImT I
o B w2 Ysa @ M G 9o FR
=, (O G-I I TR R @ o1 Bomme
@mﬁml 2+3=5

What do you understand by the terms
‘order of a group’ and ‘order of an
element in a group’? Show that if G is a
finite group, then order of any element
of G divides the order of G.
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(b)

(c)
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Y FE T FE FW? 4N W A
{1, -1, i, - i} DI *RT A SMACH o1
BRI 2P | 1+2=3
What is meant by the generator of a
cyclic group? Prove that the set

{1, -1, i, —i} forms a cyclic group with
respect to multiplication.

o o SRR Tk i | 1

Define automorphism of a group.

@ H=(5), 53 AT T Ty
R Z 3 Q5 R GO TP | 2 4=

H 3 SR FCRBEAR o | 2
Let Z be the additive group of integers
and H=(5) be the subgroup of Z
consisting of all the multiples of 5. Write

all the cosets of H in Z.

U R Felers e o | A9 F9 @ @bt
B G [/ N 9Ol F4 G'S I TN IR

o TR 3 o we iz

Ker f ={e}, e GI XD/ | 1+4=5

Define Kernel of homomorphism. Prove
that a homomorphism f of a group G
into a group G’ is a monomorphism if
and only if Ker f = {e}, e is the identity
in G.
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3. (a) CFRR FacHr forar S|
State Cayley's theorem.

(b) 761 Reumt A piger = 9 1

When are two permutations said to be
disjoint?

() FFpamn R? S=(1,2,3,4 w=RER
T T FRPARDARR forat 1 1+1=2

What is transposition? Write all the
possible transpositions of the set
S={1, 2, 3, 4}.

(d) &S faul Reeich! 1 v opaerer Rowet ep
£ | I

Express the permutation given below as
the product of two cycles :

1 23456

21534 6
(e) WGaﬁz’rﬁWaeG.c@z@ﬁmwa
Ja:G=G TS f (g=axal, xe G 9B

WBW@WI 4

Let G be a group and ae G. Then
prove that the mapping f;:G-G
defined by f,(x)=axa™!, xe G is an

automorphism of G.
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4. (a) 9O TRWIAA A FN QA R DR W
RfCHT SRCAT b1 THE AX'AS A | 1
Give an example to prove that the union
of two ideals may not be an ideal of a
ring.

(b) N9 T4 @A b1 R RS = R @A a, b3
IA

Prove that for all a, b in a ring R,
a(-b) =(-ab=—(ab) 2

(c) FForE O e | (e @ A S
R SIféFTR AA Z GBI YHCF T 1+2=3
Define integral domain. Show that the
set Z under usual addition and
multiplication is an integral domain.

(@) -3 wRRreer @ M ong F91 @ 30
99 YR TS E, W30 TIR R 23 ¢
RS | 2+2=4
Define ideal of a ring. Prove that the set
E of even integers is an ideal of the ring
Z of integers.
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6. (a)

(b)
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(b) Elementary Statistics -
( Marks : 35)

-G S GO TR e | 1

Give example of an equally likely case.

R @1 751 9B A WF B I IRT 24919 9 2
For any two events A and B, prove that

P(AnB)=P(B)-P(An B)

T AP FeH F9 A1 PR @ 9 ot
AR R TR A 2 3

Two dice are thrown. What is the
probability that the sum is greater
than 9?7

ECTRCE L GoRs R e G i 144=5

State and prove Bayes’ theorem.

@R P R T—554F Roem @ 1%
R6oF1 2 ONR V&I oo FRA TOfi| 1 1+1=2
Which one is a better measure of

dispersion—quartile deviation or mean
deviation? Give reasons to you answer.

PR R =% R et P B @2
oS Rvame RS T o st SeEe 39 |
1+1+1=3
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What do you understand by coefficient
of dispersion and coefficient of
variation? Give the expression for
coefficient of dispersion based on
standard deviation.

7. (@) CRSA A Yo Foq 63 T 7= | 2
Show that two independent variables
are uncorrelated.

(b) T @4 7 RS T @R P TS
59 CFaS TERT @IR T IR ARNA
ILEER 1+1=2
What is the line of regression? What is
the angle between the lines of regression
when the two independent variables are
uncorrelated?

¢ T R53 X WF Y, aX+bY +c=0 R
TAT I@ | (TYSA (7 SR TR ToTed -1
a 9F b 93X o1 7o = wF +1 3 B 71
QAN 3
Two variables X and Y are connected by
the equation aX + bY +c¢=0. Show that
the correlation between them is -1 if the
signs of a and b are alike and +1 if they
are different.

8. (a) TR FORTO I 1B 4f TTw 1 2

Mention two properties of normal
probability curve.
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(b) =D SR 4 W G(F WIS e 0
T Rfbets wRs Yo CIRR ERME
o 3

Ten unbiased coins are tossed
simultaneously. Find the probability of
obtaining more than three heads.

(¢ <[ SfSwer [ G IW @ 9B SeTEaS
afs MR owE 45 ¢ Srmhe A m
CORTA bl I=TS 4018 F T [N @ER
WBRIO R T WEE BT W
e =0.0183).

It is known from past experience that in
a certain plant there are on average 4
industrial accidents per month. Find
the probability that in a given year there
will be less than 4 accidents. Assume
Poisson distribution (e™* =0-0183).

(d) 431 800 T W4 PIRG (S FTER TR
(W) 15 66 . R 9= amfie Rvew
5¢. 16506 4 9% 70 . A7 T
FIPW M A QG KA N Befa w11 4

Suppose the waist measurements W of
800 students are normally distributed
with mean 66 cm and standard
deviation 5 cm. Find the number N of
students with waists between 65 cm
and 70 cm.
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GROUP—B

[ (a) Discrete Mathematics
(b) Metric Space ]

(a) Discrete Mathematics

( Marks : 45)
@51 AT A9 e 782 1
What is a composite sentence?
To ARICFRD! AOIE e o 1+1=2

Symbolize the following sentences :

i) 2% R wF 6 BT GO |

2 is prime and 6 is composite.

(i) R oI} € T, Cowe oiRF ER f
Lt

If she does it, she will be rewarded.

= SFECR TeTe! O 2ES T : 2

Find the truth table of the following
statement :

(PvR)A(R--0Q)
FoITe WA 2 o9 9 @—
What is tautology? Prove that—
) EF(A>BA-B)—> oA
i) F(A—> (B —->AAB)). 1+2+2=5
( Turm Over)
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2. (a) TR A R & @2 1

What do you mean by contradiction?

(b) 4MT T A U WS (A, Ay, ... A}
SRACAD T, A SR Formmes Fofam
COIRT TR | 3
Prove that the set {4, A,,...A,,} of
statements is not satisfiable, if a

contradiction can be derived as a
consequence of the set.

() WRSF Px @ ‘x 91 (AR, Ex @ “x 9B
I, Ox & ‘x 91 /Y W% Dxy & ‘x @&
yI O IR [ o CRER ymEe
T8I B (R e Rfb1) 2x3=6

Suppose Px for ‘x is prime’, Ex for ‘x is
even’ Ox for ‘x is odd’ and Dxy for
divides y’. Translate the following into
general English (any three) :

() (4(Px— @y)(Ey A Dxy)
(@) ((Ox - (Y (Px — — Dxyf))
(i) (3)(Ex A Dx6)

iv) (x)(—~Ex > -D2x)

3. (a) cofbg ies fwan 1

Define lattice.
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(b) TR @I bR RraEin Swe! =R ?

Which of the following lattices have the
universal bounds?

i) (2*,<), TS Z* T A4 RIN TR
(z*, <), where Z* is set of positive
integers

@ (.., =3, -2, -1,0}, <)

(i) (2, <), 'S Z W0 YA T
(Z, <), where Z is set of integers

v (1, 2,..., 100}, =)

(0 crea @ o foare A'70% (L, <) 1 @R
_q
Show that the poset (L, <) given in the
following figure is not a lattice :

(@ ey wpaRer e fm ogs @
(P{a, b, c},c) ¥ (Dgo, V) MR T
wizp’a¥F, IS P{a, b,c} & {a, b, c}I
R AF Dy (A 30 I TN OISR

.2

& | 1+3=4
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4. (a)

b}

(c)
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Define lattice isomorphism. Show that
two lattices (P{a, b, c}, c) and (D3, V),
where P{a, b, c} represents power set of
{a, b, ¢} and D3y means the set of all
divisors of 30, are isomorphic.

7%/ Or
ST 1 (A ACOF R ol Rt ¢fog |

Prove that every chain (L, <) is a
distributive lattice.

<01 +iRoFs Rexa cafby-3 sieen fimn 1

Define a complemented distributive
lattice.

IS @ L={0,1,a} cifopehr Ifomm
TR T |

Show that a lattice 1, = {0,1, a} isnot a
Boolean algebra,

S A PX), U, n, 7, o, X) G I
A, 1S PX) @ X 3 qreafe g |

? n’ ’) 4), X], Where
X, is a Boolean

a non-empty syhge S of a Boolean

algebra B is a Bogle
closed under + andal,l ::zilgebra if it is
€r . and -
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%/ Or

faReR T e q@s-oRT @R
RRGE

Using binary valuation, find the sum-
products canonical form

a =(X; +x3)(X5 +X3)((x;x2) x3) 4

le) FafiRes wfsg cna--RT oFr sPre B
(F'6 ¥ IR F9) : 5
Find a minimal sum-product represen-
tation of the following (use Karnaugh
map) :

(i) ab€+abt+abc+abc
(i) ab€+abc+abc+abé +abc

(b) Metric Spé.ce
( Marks : 35)

5. (@) GGF CFa (X, d)I g8y ome &G o 1

Write the triangular inequality property
of a metric space (X, d).

) 9 AT TS TRNR sieew g | 2
Define neighbourhood in a metric space.

() @M1 A @ afiF ova (x, )3 R
AR ¢ TF ST R X T fS | 3
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Prove that the null set ¢ and the whole
set X of a metric space (X, d) are open
sets.

(d) AT @ 9 ANT G (X, d)S AT
T& (TS G301 7@ S | 4

Prove that in a metric space (X, d) every
open sphere is an open set.

() I (X, d) AF ovm (v, d,) 9 e
ICFG W EF ACY T, (908 A4 M A A
THRD Y'S T& '3 3R U g7 I, 3 X9
<01 T& KPS GAMS A =GN Y. 5
If (v, dy) is a subspace of a metric space
(X, d) and AcY, then prove that A is

open in Y if and only if, 3 an open set G
in X such that A=GnY.

%3/ Or

M (X, d) e cfte v @ wF Ac X,
(@ 21 I @ A 0 2T I 9% 93 IR

A 'SR 57 S Ry a4 | 5
If (X, d) is a metric space and Ac X,
then prove that A is closed if and only if

A contains all its limit points.

6. (@) W T cvge RS g e w1 1

Define bounded sequence in a metric
space.
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(b) 9 G cwae 3o Sy WA R 2

(c)

(@)

8P/570

What is Cauchy sequence in a metric
space?

o9 ¥4 @ 99 AT R (X, d)T WO
SRR A {x,} T P TR WOF
£ >0 T, I GBI LGP WIS TR N IS
d(Xp, Xp) <&, VM n2 N.

Prove that for every convergent
sequence {x,} in a metric space (X, d)
has the property for each £¢>0, 3 a
positive integer N  such that
d(xp, X,) <€, ¥ m, n2 N.

M o @ v (X, )T XI W I®
TR S {G,)} ™, R 4T I &

G=JGr, XTWTI

n=1

If {G,} be a sequence of dense open

. sets of X in the complete metric space

(X, d), then prove that G=|JG, is
n=1
dense in X.

%M/ Or

T W A& (X, d) (T crada T =
I wF g 3 % A8 s =
Prove that a metric space (X, d) is

separable if and only if it is second
countable.

{ Turm Over )



( 16 ) o

7. (a) (X, d) AF cvas AP0 ToW I: X — X b
SO T TG ? 1
Is the identity function I: X - X in a
metric space (X, d) continuous?

(b) TR IR oF MRz & {2 2

What are extension and restriction of
functions?

(© o919 3 @ WM (X, d), (¥,p) 9% (Z, 6)
AT Fa W WR X, Y31 i
Y, z3 TR |, o® X, 2z3
e 21 5
Prove that if (X, d), (Y, p) and (Z, o) are
metric spaces, and X is homeomorphic
to Y and Y is homeomorphic to Z, then

- X is homeomorphic to Z.

A1/ Or

f:X oY €0 SEfen ¥o W W7 Ac X,
(S8 o9 I A NRTel f,, ASHRA! 5
If (X, d) and (¥, p) are metric spaces,
f:X—>Y is continuous function and

A C X, then prove that the restriction f A

is continuous on A.

* k&
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