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MATHEMATICS
( General )
Course : 601

Full Marks : 80
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Time : 3 hours

The figures in the margin indicate full marks
) for the questions

GROUP—A
[ (a) Abstract Algebra -
(b) Elementary Statistics |
(a) Abstract Algebra |

( Marks : 45)

1. (@) X wiRe v aferm sxen fan 1
Define binary composition on a set X.
(b) TEW o A B @2 ‘ 1
What do you mean by cyclic group?
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(2)

c) T <51 TR S={12 3 4} I°FW R f T
(132) @ &R, OERT f I TS Ram? 1
If (132) denotes the cyclic permutation f
of a set S={1,2, 3,4}, then what is the
length of f?

(d) A, (THREHR #ﬂ)iaﬁiﬁtm%ﬁmaﬁ
T D = | G ? 1

Is it true that A, (alternating group) has
. no subgroup of order six?

2. T G R H B[ BormE , (OrR T S
@& H ol G 7 Topel T M T GG M ST
a,beH?W‘TabeHﬂl 4
If H is a finite non-void subset of a group G,
then prove that H is a subgroup of G if and
only ifabe H for alla, be H.

o 4T (3 BT T 2P G 3 &AfChT =foeTg Toiskt N3
AR O(G/N)=0(G /0. 2

For each normal subgroup N of a finite group
G, prove that O(G/N)=0(G)/ O,

3.

o/ Or

o G % G’ T 51 T, e TF e’ TR WK °K
=, 9% [, G 3 | G’ 3 fo=ta g 'Ry
=4, (208 AN I A fle) =€’
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(3)

If G and G’ are two groups, € and e’ their :
respective . - identities, and f _is a
.homomorphlsm of G into.G’, t.hen prove that

f (e)

4, W S={1,2,34,5, f=(132 & g=@49),
(SR (el @ f WF g 5% L b o 2

IfS={12 3, 4,5}; f =(132) and g={5), then
show that f and g are disjoint permutations.

! 1 .
5. N sporq oAcer ACH Foral e o F01 - ti1+5=6
State and prove Lagrange theorem for finite
group.

6. NI I (T n DI BT Fol THT bl T I HE
GG I WS B T AT IR @I n | 5

Prove that a group of order n is cyclic if and
only if it has an element of order n.

W/Or \

1 2o wifery Selspet WA R @Y AN I A H,
G 3 feerg Bompt 29 AWM WE TG WM AGT
ge G arers he HIFACT g 'hge HR |
What do you mean by a normal subgroup of
a group? Prove that a subgroup H of a group
G is normal if and only if g"'hg e H for every
heH geG o |
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(4)

7. MW f, GI [ G’ T ¢RS TV =@ WF
H=kerf, G'3 Sfem ©aso K =,

"K={xeG: flyeK} =YK, SRR
m{@@HWWEQWKmmG?mW
Bl W W G/K=G /K’ | 6

If f is a homomorphism of G onto G’ and
H = ker f, K’ any normal subgroup of G’ and
K={xeG: flx)e K} =f}K"), then -show
that K is normal subgroup of G containing
Hand G/K=G'/K'.

-
|l

8. AT A AT F7 GOl AP PR O FFm1 6
Prove that every group is isomorphic to a

permutation group.
W/ Or
oI FA @A G PR I SRR AR A(G)

e, 8T AT IR G619 1

Prove that the set A(G) of all automorphisms
of a group G is a group under tt:;e resultant

composition.

9. oI I (I O[T FAN [ JORCHG @bl (Fq! 5

Prove that finite non-zero integral domain is
a field.
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(8)

QY9 / Or

Tt 3% oW 4 R RIR @0 P ow x HE Y I
MR (y)? = x2y? W, A A9 I @A R 6O
iR R

If in a ring R with unity, (xy)? = x?y? for all
x, y € R, then prove that R is commutative.

10. 3} 933 o 491 R Re3 wra @i wifeea R
{0} =, (SRR (S @ R @b T R 5
If R is a ring with unity and has’no right
ideals except R and {0}, then show that Ris a
division ring.

(b) Elementary Statistics
v (Marks:3‘5)'

11. (g Wﬁmm{bwwﬁm? 1

What is the term used for the total
number of possible outcomes of a
random experiment?

(o) cafom TR eorta o w4 W, CoR
afewf fie & =2 1

What is the sample space when three
coins are tossed?
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’ (6)

bl

(c) s ReR ¥ : CV =100x=, TS
=9I, ¢ =% Roem wF CV = Re3a

Q

MWF1 T 1
State true or false : CV =100 x f, where
c
X = mean, ¢ = SD and CV = coefficient of
- variation.

(d) p T CICS AN IF GO SPRS (FLaga1? - 1
What is the shape of normal probablhty
curve with mean pu?

PN

12. nmwwmwﬁamﬁaﬁmm@m
R 7 I¥e 365 v 4R e fes FE-TFgra
REEURE I 4
What is the probability-that at least two out

of n people have the same birthday? Assume
365 days in a year and that all days are

equally hkely o
w33/ Or

Q¥ TIIRS A, B, C o IR IS 29m

A | AIRTE (IR GoqS Fq1 TWW WS
20% (S A IS, 16% (S B, 14% (B C, 8% (©
A 9% B A, 5% (3 A ¥ C TR, 4% (o
B S&F C, 2%Fﬁeaawmuﬁsmﬁm
TR ITAS G4 TS AT 7

14P—2500/1074 ( Continued )



(7)

Three newspapers 4, B and C are published
in a city. It is estimated from survey that of
the adult population : 20% read A, 16% read
B, 14% read C, 8% read both A and B, 5%
read both A and C, 4% read both B and C,
2% read all three. Find what percentage read
at least one of the papers.

13. @rﬂﬁm‘qam@mm 15 % Wi Reem 3 (3 S
100 BT 78 g | A CACHR ARG Wiep 15- 6 =F
7% Rvem V13- 44 @ Gee 250 BT 38 AT, (5%
%@y afeco e Rvem Sfeean 4
The first of two samples has 100 items with
mean 15 and standard deviation 3. If the
whole group has 250 items with mean 15-6

and standard deviation /13 -44 then find the
standard deviation of the second group.

14. X9® Y B AR e Saed g $(99 [l
wﬁwm%m%xﬁwﬁm«ﬁa@mﬁw
VF GRR TEide SeEet . S

The chances of solving a mathematical

1
problem correctly by X and Y.are ’é’ and 8

respt‘:etlvely If the probability of their making
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(8)

a common error is 5—;-5— and they obtain the

same answer, then find the probability that
their answer is correct.

15. oW1 I @ GAIRR o wF AR ARTSTS o
BT T | 7
Prove that correlation coefficient is

_independent of the change of origin and
scale.

At/ Or

wore i OYR o[l TG @Y e Ry
oI Y = 70 T'eet X I WA BaR 40
Obtain the equations of two lines of

regression for the following data. Also obtain
the estimate of X for Y =70 :

X : 65 66 67 67 68 69 70 72
Y : 67 68 65 68 72 72 69 71

16. o SRR IG7 Foor S TFSIR e ¥ 3o 2
X% Y @ o e FER R seiften
IS 3 : 2. (@ *ivH 7Y oI oS e
o e A @ R e Sftea | 1+5=6

What do you mean by success and failure in
a binomial probability distribution? X and Y
play a game in which their chances of
winning are in the ratio 3:2. Find A’s
chance of winning at least three games out of
five games played.
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(9)

17. ~mo WSIRel 3G9 e far 1 =B @ 6400 IX
@orRea ATl T 2o | oI5+ IR R 7 IF 2T
o (WK ok S . 5
Define Poisson probability distribution. Six
coins are tossed 6400 times. Using Poisson

distribution, find the probablhty of getting six
heads r times.

HYq/ Or

X omrerk Reifte wis TR 91 12 9F I+
R 4. o8 X 220, x<2owso<x<123
eI Sfereat |

X is normally distributed and mean of Xis 12

and SD is 4. Find out the probabxh‘LY of
X220, X<20and 0 < X <12.
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1. ‘WWWW , 1x5=5

(10)

- GROUP—B
[ (ai Discret'e Mathematics
(b) Metric Space 1

(a) stcrete Mathematlcs

( Marks : '45 )

Answer the following quesuons

(a) wm‘awmﬁwﬁﬁmw:

()

{c)

‘gfi 3 a1 W M W, (@ 7 A 1"’

Determine the truth value of the
following statement :

“If 3 is even, then 7 is odd.”

‘2N b1 Trrzae fagn s

Give one example of a chain.

n 5 %1% 491 ‘Karnaugh map’ © @351 @19
auﬁzm

How many cells are there in a Karnaugh
map’ for n variables?
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(11)

(d) oS faa “lattice’ © b WIF d T FEe FEs
&2

What is ‘the greatest lower bound of
b and d in the lattice given bélow?

(e) BT WL wreT e
““2r8R p T b1 IPTE Brars g 3 = Ticz
p — g b1 tautology = 1”’
State True or False :
“gis a valid conclusion of the premise
p if and only if p — q is a tautology.”
2. SO RS Tl fam -

Answer the following questions :

(@) TRE a8 RS T SR ASFIwr®

‘il g ficg o @ e R 7w i
m”q’@

p : =% =R T’

q : ‘=% 373 it =mew’

r: o 43 et =’
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(b)

(c)

(d)

(e)

14P—2500/1074

( 12)

Write the following statement in
symbolic form using suitable symbols :

It is raining and very cold today but not
a holiday” where

p: Todayis a holiday’

g : ‘It is raining today’

r: 1t is very cold today’
IfF Plx, y) 3 ‘%, y OtF TS I Ot
@ V x3y Pl y) T ToMT SO o
11
Let P(x, y) denote ‘x is younger than y.
Express Vx3y P(xy in natural
language.
*éocers eI e o )
Write the rule of conditional proof.

oy OfFR tae Sfesr fori :
Write the dual statement of the
following :
anlbvao=la@anbvianac
I°S q, b, c 9Bl CAfbs LS SRR |
where a, b, ¢ are in a lattice L.

weq of&d  ‘converse’ ¥ ‘contra-
positive’ SR BRI : :
‘“Ffy Ry @R 9T TENM, (@ (98 GEA
R TR

( Continued )



(13 )

Write the converse and the contra-
positive of the following statement :

“If Mr. Lohia is a businessman, then he
is rich.”

(N e @ oo frm ‘Hasse diagram’ ¥
o5 7 s e Rt 7= - 2+1=3
Show that the lattice with the following

‘Hasse diagram’ is complemented but
not a distributive lattice :

1

3. SR oPyard R @ oieR e fn 4%x4=16
Answer any four of the following questions : '

(@) pv—(pnq) TOFRE =@ FweE T4

Verify that the proposition p v - (p A ) is
a tautology.

(b) =W T4 @61 oo (L, 9, ’ @M g bel I
A

Prove that in any lattice (L, <), for any
abel

as<beoanb=a
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(14)

(c) (66 (D3q, [) ¥ Hasse diagram W& 341,
TS Djp, 30 I RS TLANIIRT 7S =F
1 Rerger ot IR

Draw the Hasse diagram of the lattice
(D30, |) where D3g is the set of all positive
divisors of 30 and ‘|’ represents the
relation of divisibility defined on D,,.

(d) = ¥ @ R @A a, b I AR 9B T
gored’ BSla+b)’ =a - b, T a’ §F b’

G a IF b T T |

For all a, b in a Boolean algebra B, prove
that (a+b)’ =a’-b’, where a’ and p’
represent complements of a and »
respectively in B.

(e) wors frm FEre PR cETem ol
‘@R AT A FAT

Obtain the sum-of-products canonical
form of the Boolean expression of the
following :

g +x2)- x3
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(15 )

4. oo A ARy See o

Answer the following questions -
(a) ST ABREWR /1 g I FPoq@e A=l
| 5

Check the validity of g from the
following premises :

(pvg—r; ros s

(b) Ferm vReECAr JFea & w0 #ﬁ-B a1
o T’ W SF ae B, (9@ (RS &
S={0,q a’, i}, B I 90l ‘SR | 5

What do you mean by Boolean sub-
algebra? If B is a Boolean algebra and -
ae B, then show that.$={0, q a’, 1}.is a
Borolean subalgebra of B.

oy

. T Bl -4
¢ . “ v

(b) Metric Space
(Marks:35)

% WR_ T PR 1x3=3
State eltherTrue or False :

(@) R @Cn smie Rfr Tore cs@as’qzm-s
WERT IR AN oFD ;WA a7 IRT MR
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(16 )

Any hon-empty set can be regarded as a
metric space by defining suitable metric
on it.

(b) A b1 I& I (open set), M wF ficz
A =3oR1I (A).

A is open set if and only if A =int (A).

() AT A S o1 o AP F T

" The real line is not a complete metric
- space. ‘

6. omid M d:RxR-oR ¥Sdx y)=|x-y,
VxyeR, RS @b ‘@i | a

pProve that d:RxR—-R defined by
dix, Y =|x-yl, VxyeRisametriconR

7. aft d 3T IR S R © Toge Gt = o=
A=[0,2[cR, (SB2I [ AJ [T AF AT PA
e F41 1 1%x2=3
Let d be the usual metric on the set of reals R

and A=[0,2[cR Find the distance of A
from the point 2 and the diameter of A.
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(17 )

8. R @ ¢fiF (va© I 3127 (open set) A
a1 Wepm @i’ Gice I/ oR ™ R S,
A=[0,1) TPREfE TE WA? R Tew
o1 1, A @O S Ry 2o 2+142+1=6

Define an open subset of any metric space. Is
the subset A=[0,1) an open subset of the
metric space R with usual metric? Give
reasons for your answer. Can 1 be a limit
point of A? -

9. omt 7 @ R e Gt cvars bt R v
{x,} @O TR/’ Wﬂi’ﬁl?{ﬂﬁﬁ*’@@ i
R ? ‘ 3+1=4

Prove that every convergent sequence {x,}in
any metric- space is a - Cauchy sequence. Is
the converse true?

10. (X, d,) 9% (¥, d) 10 GLT C¥Fa &F f: X > v,
cfem f— !
(@) xq€X, xo’@ﬂﬂﬁ&?ﬁ’i’?
(b) SRR T T3
(c) ST SRR TT?

Let (X, dl) a.rld (Y, d2) be tWO metric spaces
and f: X — Y. When f is said to be—

(a) continuous at a point x;, € X;
(b) continuous mapping;
{¢) uniformly continuous?
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(18 )

{1/ Or
orysd Gi I FoW f IO f(x) =2x RIS
iR | ‘

Show that the real function f defined on R by
_f(x) =2x is uniformly continuous. '

11, XTE YT GUT CRASIE £ 1 X - ¥ b SRR
W'a”tﬁﬁm‘twalf 1 @), X\-Jats'i"q' cm G,
stl : S Lo 5

Let X and Y be metric spaces and f: XY
be a continuous mapping. Then prove-that
f-1 (G is open in X whenever G is open in Y.

'12.WA={L 3 ,---},C@‘CGACJR,]RW

'3 e ¥ AT oFa | ‘@ER’ A, ORI’
A F Raige @’ A Rfr w11 A @1 R T ‘o

DN+
L

SR =W = Refa T L 24242+1=7
111
Let A=4{1—-, -, then Ac K, th
{ 2 3 rk } R, the metric

space R with usual metric. Find closure of A,
interior of A and derived set of A. Verify
whether A is a dense subset of R.
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(19)

e r/ Or

G @F CRAR ‘@R GI'T e War | o T
@ R @ cfis crae 9o Tl ‘@R’ <
TR [T RS b ST AR | 2+5=7
Define a closed set in a metric space. Prove

that in any metric space, a subset is
closed & its complement is open. S

% % &

14P—2500/1074 6 SEM TDC MTH G 1




	Mathematics601001
	Mathematics601002
	Mathematics601003
	Mathematics601004
	Mathematics601005
	Mathematics601006
	Mathematics601007
	Mathematics601008
	Mathematics601009
	Mathematics601010
	Mathematics601011
	Mathematics601012
	Mathematics601013
	Mathematics601014
	Mathematics601015
	Mathematics601016
	Mathematics601017
	Mathematics601018
	Mathematics601019



