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The figures in the margin indicate full marks
Jor the questions

GROUP—A

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

(a) Abstract Algebra
(Marks : 45)

1. (a) RCE YR 79 AfFN o AR RIA
WS Q b1 FA W F? (TR TER/ IR
weefia | 1+1=2
Does the set Q of all rational numbers
form a group under the operation of
multiplication of rational numbers?
Give reasons to your answer,
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(c)

(d)

(e)
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(2)

R @ P GITR AT ¥ A
In_any group G, prove that

(ab)! = b'la“ll, VabeG 2

e TRAR TS 2T+’ 51 RReR 2ifer
TS asb=a+b+1, Va be Z. ‘*’3 AT

Z3 e B Reft 40 2
In the set Z of integers, the binary
operation ‘¢’ is defined asasb=a+b+1

V a, be Z. Find the identity element in Z
w.r.t. ' :

R G 91 n @ RAFR 7H/w 5o A I
acG, (5@ o091 ¥ a" =e TS e, GT
G933 T | S '

If G is a finite group of ordernand a € G,
then prove that a" =e, where e is the
identity element in G.

o T @, G I RFE et s SE
il . 3
Prove that every group of prime order is
cyclic. :

SR Oie BoFer TR forn 1 oryedl @,

051 epo e o1 TP RIS oA | 2+3=5
Define subgroup with an example. Prove
that the union of two subgroups is not
necessarily a subgroup.
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(3)

2. (@) (YA &, f:Z > E <G5 wigfey 'S
fix)=2x, Vxe Z, Z 9<% E 34 QO
SIS FCOTT B SR WF JARIA FT 1 3
Show that the mapping f:Z—->E
defined by f(x)=2x, VxeZ is an
isomorphism where Z and E are the

additive group of integers and even
integers respectively.

() T f, FA G A1 Fo4 G’'I e TA e
[ uF K, f3 Il m, o 40 0 Q,
£ B SRR 'q'atrﬁwzﬁzzx {e},
TS e, GI GFF TAMAL - 5
If f is a homomorphism from a group G
to a group G’ with kernel K, then prove
that f is an isomorphism if and only if
K ={e}, where e is the identity element
in G.
%71/ Or

@TCTS oR i i | H = {3x:x€ Z)

F Z @ AfEH ARACE W9 RIYF FA W,
(B T F4 Z/HI BAMRRR R w11 5
Define quotient group. Let Z be the
additive group of integers and
H={3x:x€ Z}, then determine the
elements of the quotient group Z/H.
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3. (a) n wrar R ga RpR R @il RFam e 1
What is the order of the group of all
even permutations of degree n?’

(b) GRS i 2
" State Cayley’s theorem.

o w2 ma(32Yw
@A [ OF g @ RE FR R P
P (1 2R 0 . 3

ot 2 3) ana N
f=l1 3 2 9=(p 3 1) "

examine whether f and g satisfy
commutative law of multiplication.

@ asfm = & a—a’l, de G, ¥4 GI ¢
w3 afFen '3 I O TR G 9B IR

FA= | 4
Prove that a— a'l, aesG is an
automorphism of a group G if and only if

G is Abelian.

4. (a) ﬁa—awﬁa@ﬁsvwwﬁa Z3 [
Reres MR G1? 1+1=2
What is zero divisor of a ring? Does the
ring of integers Z possess zero divisor?
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(b) TR e B SetRe—em ¥ | 3
Intersection of two subrings is a
subring—prove it.

%A/ Or
THRIR Oee R-3 wizfeeaer et o 3

Define ideal of a ring with an example.

(c) B o 2Foeee ' aiRea @ | o
A o e o1 Ffoem O |- 1+1+3=5

Define field and integral domain. Prove
that every field is an integral domain.

F27q1/ Or

i a W% b W1 AR /A W, B A
R @ F «61 s 7' fim wm

If a and b are two rational numbers,
then prove that F is a field where

F={1+bV2:a beQ} 5

(b) Elementary Statistics
( Marks : 35)

5. (a) A OF CART WA TS A1 R 2 2

What is the difference between simple
event and composite event?
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(b) EFETE @RI @b friuRe 536 W
PR A I 2 3
What is the chance that a leap-year
selected at random will contain

53 Sundays?

() o 9 @ S (e R 1 B A e

BIIA .
P(AuB)=P(A)+P(B)-PANnB)
A SF B RS ST 01 SRS | 3

If A and B are any two events (subsets of
sample spaces) and are not disjoint,
then prove that

P(Au B)=P(A)+P(B)-P(AnB)

(d) o9 W @ @IS SRS 7 Pl WA A
wF B o T3 I o aftez—
Two events A and B with positive
probabilities are independent if and

only if—
P(AnB)=P(A)- P(B) 3
6. (a) IR RER e Fg@? 1
What do you understand by range of a
distribution?
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() B FH A W% Ba 3% e fm wRE

Ao R voe i $1eF

F{ A ¥ B
LIEES RS 500 600
7% i TR ?186-00 ¥ 17500
AR 3% e 81 100

A SF B Y T qrest oA R AT
()R o TSR WF (i) THA IBAT R
fAda = ‘

An analysis of monthly wages paid to
the workers of two firms A and B

belonging to the same industry gives the
following resulits :

Firm A Firm B

Number of workers 500 . 600

Average daily wage

Variance of distribution of wages 81 100

7. (a)

P16/562

Calculate (i) the average daily wage and
(i) the variance of the distribution of
wages of all the workers in the firms A
and B taken together.

I TR g SIS =, (o Rers

@R =29 R 23, fwn
Write the nature of the lines of

regression if the two variables are
uncorrelated.
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(b) % O ST o 2
Write True or False :

() @Rem = Rumd =R @i

4 |

Correlation coefficient is the
geometric mean between the
regression coefficients.

(i) R 2 PR RIS AT T
= R ot T TF |
Regression coefficients are not
independent of the change of origin
‘but of scale.

(c) oM T @ QR T FARY, W T
AT AT TF | 4
Prove that correlation coefficient is
independent of change of origin and
scale.

8. (a) 5 Y@ 6400 IA TR F XA | R Wil
3% TR FR DB 19 7 W AR SRS
el e 34 | 3
Six coins are tossed 6400 times. Using
Poisson distribution, find the
app;’oximate probability of getting six
heads r times.
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c)
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(9)

V20! W sl T 1 2 | IS D!
0 CIRR iR Afaw 3
Ten coins are thrown simultaneously.

Find the probability of getting at least
seven heads.

MgR el I¢ Ao w1 ARee Fra
o TR IR 4 SeEy 9 2+4=6

Write the equation for the normal
probability curve and mention four
properties of it.
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1. (@)

(b)

(c)

(d

(e)
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(10)

GROUP—B

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

(a) Discrete Mathematics
( Marks : 45)

—~(~P A Q) SRR ST1T FA1 Tt o |
Write the denial of —(=P A Q).

P & Q3 ioyel fAgeld R %S 391 1
Prepare the truth table for P & Q.

2% B TS IR AEHPEAR SR
1

List the sentential connectives with
their symbols.

sfafds el 3R] IR, (ST @

Using arithmetic representation, show
that

FEpv-p

S /90
Prove that
Ao Biff AeqB
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2. (a)

{b)

3. (@

(b)

(c)
P16/562

(11)

o e STl et 5
Determine the validity of the following
argument :

po—g TG TEP
o IR e 3@ 7 @b ST faan 2

What do you mean by contradiction?
Give one example.

% Sl wrgE o 1+1=2
Write True or False :

(i) SR O &B1 Mo |
Every chain is a lattice.

(i) (@{a b c)c) T Dso ) R o
R A |
The two lattices (Z{a b c}, c) and
(D3, I) are isomorphic.

o TS T e fram 2

Define lattice as an algebraic system.

Yo o iR o EfRdl RS
R ity ™ @ T FEeT 390

Determine with proper reason whether
the following lattice is complemented or
not :

40 o) R @R TIA? 3+1=4
Is it a distributive lattice?
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4. (a)

(b

(c)

(d)

(e)
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(12 )

SR-cafbRR et i |

Define sub-lattice.

FIRG1 SomH 47 AR GEceER ‘@ o
A 91

Draw the .Hasse diagram of a Boolean
algebra with four elements.

@1 B @b IPAM GeICSdl WF g, be B. &9
F P a-{@a’+b)=a-b.

Let B be a Boolean algebra and q, be B.
Prove that a-(a’+b)=a-b.

51 19 x, y, 27 0 RPN o o
Write all the minterms of three variables
X Y Z

o) PR PR SRR TR @ A
] fAdfa 41

Obtain the sum-of-products in
canonical form of the following Boolean

expression :
(xy +x3) x3

FRT-Bg I IR e N Prm T
Taew R WG o owr =
Find a minimal sum of ﬁroducts
representation of the following Boolean
function using Karnaugh map :

abé +abé +abc +abc
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(13 )

() T B B AW LS W F ae B, (53
oWl ¥ S={0,qa’,l}, BI B @A
G-I T | 3
If B is a Boolean a]gebra andae B then
prove that S={0, g a’,1} is a Boolean
subalgebra of B.

(b) Metric Space
( Marks : 35)

5. (a) 1P RS X© Roufeh e wem 2
Define the discrete metric on a non-
empty set X.

m) <& @i oFR «br Topfte ¥ @b R
@fm Rfte R (isolated point) I @I
a_? : 2
When a point is said to be an isolated
point of a subset in a metric space?

(¢ B e cFae @b TopEfed IPT I
@7 I I IR AP RS @lF d 9
9 T, O A e '
d(x y)=lx-yl VxyeR
=@ R Bopmfe A =[0, 2]3 IB Rfa Fq11 1+1=2
What do you understand by diameter of

a subset of a metric space? If d is metric
defined on R as

dixy)=|x-yl, Vx yE]R
then find the diameter of the subset
A=[0,2] of R.
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(d)

(e)

(b)

(c)
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( 14 )

o479 I @, AF ovae R @A I8 (=T
951 I M2 |

Prove that in a metric space, each open
sphere is an open set. -

o9 U @ (BT oFae b BopieE® I 2
It o TR WR 7F 1@ |

Prove that in a metric space, a subset is
closed if and only if its complement is

open.

w7 S_1 ST A9
Write True or False :

opfers (fie ¢®a Ro R RIR
& © b1 fAlks x2S !

The set Q of rationals is dense in
the usual metric space R.

b1 TR oe e alie R ke

| 1+1=2 |

Define comf.)lete metric space with an
example.

o ¥ A, R @ @fis crqe i
SRR SR TR @ | ¥R RRe

o 1% A ? 241=3 |

Prove that every convergent sequence in
a metric space is a Cauchy sequence. Is
the converse true?

( Continued )
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7. (a)

(b)
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(15)

A R/]0 ¢
Prove that :

1R =€, T afs cva X3 Y @0
Trwa ) Tiowg ve oyl @fie cva
@ W, WM e iz 3 @b -
EXR

Let X be a complete metric space
and Y be a subspace of X. Then Y is
complete if and only if it is closed.

<51 T PR M1 W B GlF cwata 3
T4 T GO (A SaftRn T (I = 2

When is a mapping of one metric space

to another metric space said to be
continuous?

4R A8 X9F Y9 i oFd | o9 9 YS
X3 T f3 wefen @en =, WS e
TR ¥ G ol =, (o8 R X o f71(G)
il

Let X and Y be two metric spaces. Prove
that a mapping f of X into Y 'is
continuous if and only if f~1(G) is open
in X whenever G is open in Y.

% % %
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