Total No. of Printed Pages—19
6 SEM TDC MTH G 1

2014
- ( May )

MATHEMATICS
( General )

Course : 601

Full Marks : 80
Pass Marks : 32

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. (o) X 7Ee Rvq afdmms sicen fan 1
Define binary composition on a set X.

(b) TEE o A R g 1

What do you mean by cyclic group?
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(2)

(c) It <o S={1,2 3 4} 358 Rwmt f o
(132) @ &R, CF2'E £ I q© [ 2 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, (SFORTAMDR 2F41) T GTRERT GFIC Boispoy =%
TR GG A | FSRK 2 1

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

2. MG I H B o Bopl =, cora’ee e
@ H B G T Boizpet I3 I W% w1 % agepe
abe HI IRCT abe HW | 4

If H is a finite non-void subset of a grdup G,
then prove that H is a subgroup of G if and
only ifabe Hfor alla be H.

3. o TN QGO T F G 2AfTBr Ty Totepot Ny
AT O(G/ N)=0(G) / O(N). 2
For each normal subgroup N of a finite group
G, prove that O(G/ N) = O(G)/ O(N).
Yt/ Or

ﬂﬁGWG’@I&F’Tﬂ,eWe’ﬁmwoﬁ

W, OF f, GI M G’ I R\ g v v
W, CRBANTFN A fle)=e”.
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If G and G’ are two groups, e and e’ their
respective  identities, and f is a
homomorphism of G into G’, then prove that

fle)=e"

. S={1,223,45}, f=(132) WF g=@45),

(SZ ' (ST @ f WF g bF Ol S |

fS={234 5}, f=(32) and g =(45), then
show that f and g are disjoint permutations.

. TR R ACeT Aol ol WIE AN €1 1+45=6

State and prove Lagrange theorem for finite
group.

. o9 T4 @ n @109 9B F 5@ FA 7' I e

GG A% 3J© GBI T AT TE @I n =]

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

3=/ Or

o1 2o SifSery Bepepet W 5 I@? o499 9 @ H,
G T SfSema Toizpe) 29 I WF @G I e
ge GIF 4o he HI IR g thge HZ |

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 € H for every

he H,ge G.
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(4)

7. MM f, GI AW G’ I ¢@® TVMRw = ww
H=ker f, G'I SfRem ®agy K’ =,
K={xeG:f(eK"} =fK, R
(6A @ H S8$e (2 391 K B0 G T b1 wifers

TP W EFE 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:f(ge K’} =f"YK), then show
that K is normal subgroup of G containing
Hand G/K=G'/K’.

i

8. AT T ATOT 9 GBI RUPT SR wiRR SR =1 6
- Prove that every group is isomorphic to a
permutation group.

931/ Or

o T TG R T SRR wWR AG)
TR e iR F1aeT b oot |

Prove that the set A(G) of all automorphisms

of a group G is a group under the resultant
composition.

9. WM FA @ WG AN S HoRcHG BRI | 5

Prove that finite non-zero integral domain is
a field.
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w4/ Or

I @7 M 9 R R IR @ [l oW x «F y
AR (xy)? = x2y? W, (SER'T o9 I @ R <O
TR R

If in a ring R with unity, (xy)2 =x2y? for all
x, y € R, then prove that R is commutative.

R 979 % 931 R 6T G G SRR R

{0} W, (SR (T4S @ R 1 = R

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
 (Marks:35)

(a) AT R SR P T FATAS [ @A 2

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

(b) csfem G @ eorta Fow w1 =, cof

sfenf fite & =2

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

=l

{c) Zemrrel Rolm ¥4 : CV =100x=, ¥'®

’

Q

X=T4, ¢ =% (oo WF CV = fRssq
B | - 1

State true or false : CV =100 x iC-, where
c

X =mean, ¢ = SD and CV = coefficient of
variation.

() T (TS I IF O oFS @ergar? 1

What is the shape of normal probability
curve with mean p?

12. n & I FCAS & ST IR @aR S
7 «Iese 365 R R sween s S-S
S 491 | 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 likely.

937/ Or

a9 TPARS A, B, C fram qoR. sve aom
T AR TR 8RS 9 TNH WS
20% (S A FFS, 16% (® B, 14% (S C, 8% (S
A IIF B TR, 5% (3 A SF C AL, 4% (S
B WF C, 2% Rem s ogg | Ram *reret
mm\s@ﬂawm?
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Three newspapers A, 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. 751 AT LTS Y 15 F T Roemt 3 (3 i
100 B1 98 =R | 3 (DL TABDOS NG 15 6 =
T Roem V13- 44 (3 PT® 250 B 38 IT, (I8
faSim TRER I Reem Sfnear | 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. X% Y ¥ G0t e 1pm wmsicg wym 7 o@

mﬁmm%wénﬁm@m%ﬁmww

W%ﬂw%mm@,mw

wa (TRR PR Sfere | 5

The chances of solving a mathematical

problem correctly by X and Y are -‘1; and %

respectively. If the probability of their making
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a common error is é—s— and they obtain the

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

15. oI T T RIPR o O R4 iRedTe T
BT F7 | 7

Prove that correlation coefficient is

independent of the change of origin and
scale.

ST/ Or

TS il SR RN R (o4 yow P w4
SR Y = 70 Te# X T Wm R 71

Obtain the equations of two lines of

regression for the following data. Also obtain - ?
the estimate of X forY =70 : :

X : 65 66 67 67 68 69 70 72
Y : 67 68 65 68 72 79 69 71

16. et ORI I TR w1 o e R 9 2

XEF Y A GO 3w igey R AiRoR
TS 3 :2. (W Aiva (g oo o e
T S A o R e Sftvea | 1+5=6

What do you mean by success and failure in
a binomial probability distribution? Xand 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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17. “moq TSl IGAT A A1 =B @ 6400 IN
@1ata AT 1 T4 1[5 I IR IR 7 I1 B
o AR T Sea 5
Define Poisson probability distribution. Six
coins are tossed 6400 times. Using Poisson
distribution, find the probability of getting six
heads r times.

YA/ Or

X ererd Refde s WR I 12 99 IF9
oo 4. (OB X220, X <209 0<X <129
Feifder Sferean |

X is normally distributed and mean of X is 12
and SD is 4. Find out the probability of
X220,X520and 0 X <12,
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GROUP—B
[ {a) Dis;:rete Mathematics
(b) Metric Space |

(a) Discrete Mathematics

(Marks: 45)

1. SR IR e fr 1x5=5
Answer the following questions :

(a),wﬁmawmﬁwﬁmﬁws

“afit 3 b1 I R =W, s 7 o 17

Determine the truth value of the
following statement :

“If 3 is even, then 7 ig odd.”

(b) ‘CFA'T GO TR fay

Give one example of 5 chain.

fc) n 1 5o <9t ‘Karnaugh map’ © @3/ @/
kT 2

How many cells are the

re in a ‘Karnaugh
map’ for n variableg?
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(d) &S fAl ‘lattice’ © b WF d I SRR FEH
&9 :
What is the greatest lower bound of
b and d in the lattice given below?

fe) TF G W8T
‘WA p I 901 I&PIE Prar g I o Tz
p — g 961 tautology =7 I”°
State True or False :
“gis a valid conclusion of the premise
pif and only if p — g is a tautology.”
2., OH PRRY Teq faar
Answer the following questions :
(o) SRS AN FEEe TR BRED aSifere
foran - 2
“oife 39 face o 3@ e R @9 fim
EEUL )
p: oS T
g : oI 3939 & e’
r: i w ot faw’
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(b)

(c)

(d)

(e)

(12 )

Write the following statement in
symbolic form using suitable symbols :

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

p: Today is a holiday’
g : Tt is raining today’
r: Tt is very cold today’

;™ Plx, y) @ “x, Y BT TS T Aok I3,

(58 Vx3yPlx,y) T ToORT SArS o3P
1 |

Let P(x, y) denote ‘x is younger than y’.

Express V x 3y P(x, Y in natural
language.

ST oI P forar )

Write the rule of conditional proof,

O TRt Ore ST foran

Write the dual statement of the
following :

avaq=mAmvaq
TS q, b, ¢ 9B s L s wg |
where a, b, ¢ are in a lattice L.
R iy ‘converse’ W=
positive’ ¥f¥a forar -

“aft fe R C o P a—
ﬁm'” .

‘contra-

14P—2500/1074 { Continued )



(13)

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

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

() e @ we fia ‘Hasse diagram’ ¥
cAfooTET 7 oy [y Reme 7=y ¢ 2+1=3

Show that the lattice with the following
‘Hasse diagram’ is complemented but
not a distributive lattice :

1

3, o[ A R e wiRbR Ted i 4x4=16
Answer any four of the following questions :
fag pv-(pra ‘3‘631’6@7’ A Ao 40 1
Verify that the proposition pv = (p A g)is
a tautology.
(b) oIl A &B1 @6 (L, ), R @I a, be L 7
£ 1<)

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

g bel
asbeanb=a
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(c) 65 (Dy, |) I Hasse diagram &7 4,
TS D3, 30 T NI TAWIRIT Ao e
‘|’ Rerare e FRez |

Draw the Hasse diagram of the lattice
(D3g, [) where D3 is the set of all positive
divisors of 30 and ‘|’ represents the
relation of divisibility defined on Dy,.

(d) o973 AR @A o, b I IR @B Form
GRS’ BSa+b)’=a’ - b, IS o 9= b’
YHA a SF b I [T |

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

() =s fr FPmw  afg TR AR
‘@RE TS A 34

Obtain the sum-of-products canonical

form of the Boolean expression of the
following :

(xl + JC2) . X3

14P—2500/1074 ( Continued )
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4, e figr oneIRy By fa
Answer the following questions :
(o) S ATIFHR M —q 1 @O T
9 S
Check the validity of - q from the
following premises :

(pvg->r; r—s -s

(b) R SREER” (oA & g W B @y
‘qﬁmm’ww“&mﬁ{w@
S={0,q a’, 1}, B I 9% ‘SRS | 5

What do you mean by Boolean sub-
algebra? If B is a Boolean algebra and
a€ B, then show that S = {0, aal,l}isa
Boolean subalgebra of B.

(b) Metric Space
(Marks: 35)

5. <@ GG Tew o 1x3=3
State either True or False :

(o) B @ SRe W Coge ‘afte’s s
TR FR AT TS WA A IR AR |
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Any non-empty set can be regarded as a
metric space by defining suitable metric
on it.

(b) A 9B TG 7S (open set), IM W% Tz
A =30oRE3 (A). :

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

(c) I RIF AR b1 7ol e owa 7= |

The real line is not a complete metric
space.

e ¥ d:RxR-R  Fwdx y=|x-yl,
VexyeR RS Gor ‘affe’ | 4

Prove that d:RxR—R defined by
dix Y =|x-yl, V x, ye Ris a metric on R.

aﬁdmmwvw@lw%@qmcﬂm’mw
A=[o,2[c1R,cc-rcs23WAaWWAaw
ey 71 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.

{ Continued )
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8. & @A T cvas T AR (open set) A
fom | LeE A3 OIS I/ IR WS R 3,
A=[0,1) TP & WA? MR TR PFe
wof| 1 1, A3 961 [ /g TIw? 2+1+2+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. oW ¥ @ R @ (e o b WS ey
{xq} B TR ST 7| TR Reflie oo
O ? : 3+1=4

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

10. (X, d)) 5% (¥, dp) 01 A cha =% f: X - Y.
cefem f— 3
(@) xp€X, x,’® SRft=w 7'3;
(b) SRR T 2,
(c) TSI SRR 237

Let (X, d;) and (Y, dy) be two metric spaces
and f: X - Y. When f is said to be—

{a) continuous at a point x, € X;

(b) continuous mapping;

(c) uniformly continuous?

14p—2500/1074 ( Turn Over )
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ST/ Or
C{edl @ IWI T f TS f(x) =2x FATROISKI
S |

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

11, X% Yﬁ’ﬁﬂ@@CWWf:XeY«ﬂﬁWﬂﬁW
FTHAXENIFTNA f ! (G), XSO T T, afdm G,
YS 1% | 5

Let X and Y be metric spaces and f: X »Y
be a continuous mapping. Then prove that
£ (G)is open in X whenever G is open in Y.

12, €91 A={L%y%)%a "'}s (ACTAC AC]R: ]R Wﬁ

alies oice w9 GiliF ova 1 Gre’ A, “RCORT
A 9 ‘RAiETs G5’ A A 3411 A @51 R 3 ‘6o

SRGH W 1 7= AT 1y 24242+1=7
111 i

Let A=4q1, —, =, =, .-} th etric

I {1,2 332 }then'AC]R, e m

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.



(19 )

o4/ Or

a5l T CFIT ‘GG G’ e a1 ey =
@ R @ ae crae o Bl ‘e’
TR 7 TS @1 ‘ST’ RS | 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. _

Y ok K
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