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OPTION-A
(Algebra)
Paper : MAT-HG-2016/MAT-RC-2016
1. Answer any ten questions: 1x10=10
Riceican webr e By forat ¢

(@) If sum of two roots of the equation

x® - px?+qx-r=0 is zero, then

M A=A x° ~ px® + gx—r =0 T e
QT X R, (O

() pg-r=0

(i) pr-q=0

(iii) qr-p=0

(iv) pr+q=0

(b) If a, B,y are the roots of the equation

2x° - 52 -4x+20=0, then the value
of (a+ﬂ+7)(aﬂ+,3}'+7a) is

a’ﬂ:}' Wﬁ 2x3—5x2-4x+20=0 9
X, (@+B+7)(aB+ fy + ya) s Za
W 7

(it) -5

(iii) 6

(iv) 20
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()

(d)

(e)

If the product of two roots of the equation
x*+4x® -2x?-12x+9=0 is 3, then
the product of other two roots is

x*+4x® -2x* —12x+9 =0 TNFIIGR

0! o1 53 T 3 T, SO o o7 A
79

i 4

(i) -4

(iii) 3

(iv) -3

The square rbots of -2i are

-2i I IFF @& A

i) x(@1-1)

(i) +(1+1i)

@) +(-1)

iv) +(-1-i)

Construct an example of a 3x3 matrix

which is both symmetric and skew
symmetric.

9ol 3x3 Gl 9od I R Torm s
% Faw e
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0

(9

If A and B are matrices, then rank of

th trixA 0)is
€ ma 0 B

T A 9% B I @Wiﬂ,m(A 0)

0O B
CTeew0oR (@ 2]
(i) rank (A) + rank (B)
(i) rank (A) - rank (B)
(iii) rank (A) . rank (B)
(iv) rank (A)/rank (B)
A homogeneous system of m linear
equations in n unknown possesses the

trivial solution if the rank of the
coefficient matrix is

m RS TR T n T@e ;M 47 Gt
TG YRR R AmeE A 3
=R @i

i) m

i) n

(iii) m+n

(iv) m-n
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(h) A and B are equivalent matrices if and

1)

0)
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only if

A 9% B Wi ANge) Giieew 1 w9 qWeg

(i) PAQ=B for non-singular matrices
A and B
SHENE GMee® A WiF BI A
PAQ=B

(ii) PA=B, for a non-singular matrix P
RN CTe® P 63 PA=B

(iii) AQ=B for a non-singular matrix Q
SRR GNee® Q I AW AQ=B

(iv) PB=A for a non-singular matrix P
ST GTEd® PY AW PB=A

What is the identity element of the
group (G, *) where G=R-{-1} and
a*b=a+b+ab, for all a,beG ?

WA (G, *) T 93 (T B T3 T
G=R-{-1} W% TR a,beG I
AR arb=a+b+ab?

Construct a multiplication table for Zy.
Z; AR T BT 9T 45 391 |
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(k) What is the order of the following
permutation ?

1) If (W) 0'=(1

find (Ada 1) o7t

(m) Let G be a group and a,be G be any
two elements. Then

£ 2T G OB I GE q, be G R !
G | (or%

i O (aba_1)= 0(a)
i) O (aba'1)= 0 (a“l)

i) 0laba™)=0(b)
(iv) None of the above

units of the ring of integers

(n) Write the

= TR 5 2 sl i

3 ism-2/CBCS] a1 RC/G

6

2.

(o) What are the eigenvalues of the
following matrix ?

TR CTIEER(oI SRGae @R & 29 2

0
0
-3
0

-1

o
o O N O
»~ O O O

Answer any five questions : 2x5=10
Rizeicat =ATelor e T fort ¢
(a) Determine x, y, z, if

X Y Z o7 a1, TW

2 X+2 y+3}_[3 6]T
3 0 ) \y =
(b) Is the following system consistent ?
Determine it.

O LEETICH! TPIRRS T 2 el

x+2y+z=2
2x+4y =2
3x+6y+z=4
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(c) Show that 0Oe s (A) if and only if A is
a singular matrix,

S @ Oeo(A) M uim Fficg A <51
TS Gl |

(d) Find the value of Zagﬂ if a,p,y are
the roots of the cubic equation
3
X +px2+qx+r=0

3
e e x +px’ +gx+r=039 T

(20! a, B,y TF Zagﬂ 3 W e 4
(e) Evaluate (= %f%[\szn) S

(~/§+i)“

WEH g
qof e
XeG g B WM x2 =g e

M=
Y| > R A ) 7 G 1 G

eX&lInpl;l Fello g Oup and give on¢
R PP
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(h) Prove that any group of prime order is
cyclic.

2 T (@ (e WA [eaEt 5 sag |

3. Answer any four questions : 5x4=20

Ricezan bif<br 2hss Teq fara ¢

(a) Solve the equation

x> -5x? —16x +80 = 0if the sum of
two of its roots is zero.

x° =5x% ~16x + 80 = 0 FHFIER 75! Y71
CIISTFE] W) T, TN T 5 |

(b) Solve the following quadratic equation :

wod [aare AMTIETH! TNU 1 2

iz —2(1+i)z+1=0 for zeC

(c) Find the inverse of the following matrix
by Gauss-Jordan elimination method :

NTZ-STG I ST A ST A TR (NTFHoR
e ciees [y =1 3

4 -8 S
A=|14 -7 4
3 -4 2
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(d) Determine the reduced row echelon

(e)

form of the matrix
1 2 3 3
4=12 4 6 9
2 6 7 6

':md €Xpress each nonbasic column in
erms of the basic columns. 3+2=5

Det i
CIMmine the general solution of the

n-
equations - homogeneoys system of

O SRy Wﬁmq
Rl 1 2 BNTIBIT SAigiel FANLH

X +x
x+12 2+2x3+2x4+x5=1
1
. +2x2+4x3+4x4+3x5=1
1 X

3x1+5x2 +8x3+6x4+5x5 =3

3 (Sem-2/CBCS) MATHG 1/2,RC/G 1

() Find the eigenvalues, spectrum and
. 1 -1
eigenvectors of A= ( 1 1).
-1\
A=G 1) T ST, CHTE
weress [T 4|
(g9 () Prove that if G is a group and
a, b e G, then the equation ax=»b
has a unique solution. 3
M GO MAA* a, b e G, (TTT A
¥ @A ax=b FNIIGR B GRSH
AL (AR T
(i) In a group G, show that
(ab)'l =bla!, for all a,beqG.
2
e @ MY GS (ab)!=b"lg!,
AICNE@E a,be G I Q|
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(h) Define order of an element of a group.

Let a be an element of a group G. If a
has finite order and ke 2 , prove that

a* =e if and only if 0 (a)|k.
1+4=5

G IO o RWIA B 6| 16 o 3 il

RS W ke 2, cor et a1 1 o = e
W R Tz 0 (a)ic.

(b) (i) Solve the equation

x2-9x% +23x-15=0
whose roots are in arithmetic
progression. )

x3-9x2 +23x-15=0 FANRIE
TG I IR FEPTIR TNET A9ifSe
icz|

(i) Find the condition that the equation

x - px2 +gx-r=0 should have

4. Answer any four questions - LOx4=40 its roots 1n geometric progressmné
151 243 oy o ¢ 3 2
@ g x° - px +qx—r=07l§fﬂmw
a
() State ang Prove De Mojyre’s STAred daifee LR B! R =1
“orem for integral index.
& 1+5= (c) (i) Find the value of
qu%ﬂmwwwm B+y-af +(+a-p  +(@+p-y)
i hal if a,f,y are the roots of the
i) Sh
ow that - 4 equation x>+ px2 +gx+r=0.
€930 =4c0s® 9 _ 30056 5
Sin30=33in9‘4sin36 a, B, y TR x3+px2+qx+r=0§
et i ™ T,
)2 _ n\2 )2
COSS0=4c°339-3c050 B+y-a)y +(r+a-Y +(a+p 7)Y 3
sin3 T Tfereat
n36 = 3sing-4sind g
3 (Sem-?/CBCSj MATHG 1/, RC/G 12 3 (Sem-2/CBCS) MAT HG 1j,RC/G 13 Contd.




()

(@ )

(@)

Solve the equation S

x3—9x2+14x+24=0 , two of
whose roots are in the ratio 3: 2.

x°-9x +14x 424 = 0 HARID!
SRII <41 3R 0! 3 3 : 2 Tsifes QAT |

Find the value of

(@ +2)(p2 +2)(2 +2)(5% +.2)

where a, 8,7, are the roots of
the equation

x*~7x° +8x% _55 110 0.
5

& +2)(82 +2) 2 1 5) (52 , 5) %
AR = 7w a, ,(;, ;6)(5@;‘1)
x4—7x3+8x2—5x+10=03q‘7"'
If the equation

4
tﬁv "2 4ax? +6x-21=0 has
O roots equal in magnitude and

OPPOsite in sign  then find all the
roots of the €quation. 1 5

4
R x ~2x° +4x2 1 6x - 21 =03

™ 1 TR R Roifrs forge 2
TR T 1 Ry 2wt |

3 (Sem-2/CBCS) MAT HGIARYG 14

(e ()

()

Explain why the following
homogeneous system has infinitely
many solutions, and find the
general solution : 5

oY AN AATIOIR [ PN RS
TGN AR T [ [, SR AR
mmﬁ@wg

xl +ZX2 +QJC3 =0
2x1 +SX2+7x3 =0

3x1 +6x2 +6X3 =0

If Ais a mxn matrix such that
rank (A)=r, then prove that

N I 0)
A~ r— 0 0 5
I A GO mxn GTo® IR @I r,

qw @ A~-N. =T 0)
o "o o
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1/

()

9 (i

: Determipe the rank and identify
- the basic columns in the matrix

1 2 1 1
4=12 4 2 2
3 6 3 14

2 1 1

1

IS e 1 @1 31 i s

Eroze that a Square matrix can be
axg essed Yniquely as the sum of
Ymmetric matrix and a skew-

Symlnetric matrix, 5
T G 1 e RSl
B TS oy, R s o

If (4,x .

nonsingu)l 'S an eigenpair for a

@)

(h) ()

(i)

Let A be a square matrix. For all
a¢o(A), prove that x is an
eigenvector of A if and only if x is

an eigenvector of (A-al)™. 6

@ TA A GO I CNEF | TR
a ¢ o (A) IR AN IF]M [T x, AT 9ot
wiReace3s I W Ifm  x,
(A-aI)! T 96t SRR |

If His a subgroup of a finite group

G, then prove that the order of H is
a divisor of the order of G. 6

I H, @51 Ao mY GI Topiy,
(ST AN T (T HI NG GI AR
%! ©OITF |

Let G be a group and a € G. Show
that {a) is a subgroup of G. 4

@ A G GO T AR aeG. (S
@ (a), G ¢b1 TR |
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(i)

0)

(A) Let Gbe a group, and H and K be

(B)

subgroups of G. If h-lkh e K for
all he g and ke K, prove that
HK is a subgroup of G. S

R G Gt kY, O 1 e K3’
WM RoMIT he gy o

keK IR hlkp e g (SRR &

¥ @ HK, G-3 @bl Boppey|

Pr;we that the in

collection of gyh

. groups of a group

1S @ subgroup of the group.gr 5

gm @ B R wd

PRI R AR Bt e |

Let Sbe 4
Rbe a sup
a S'lering

tersection of any

Commutative ring and
set 01: S. Prove that R is
of Sif and only if 6

Wfas@ﬁmﬁﬁmawm&
sw%‘t%mm%,mquR e
u‘lﬁ%?ﬁagqﬁmm

(1) Ris clo§ed under addition
and Mmultiplication

QP % st ety seicE R
i

3 (Sem-2/CBCS MATHG 1/2.R¢/G 15

(i
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(2) if aeR, then -aeR,
IM aeR (SHZE —aeR,

(3) R contains the identity
element

RS S 3 &3 G0 AT |

Prove that in a commutative ring

R, the set R* of units of Ris an
Abelian group . under the
multiplication of R. 4

YT I @ GO FARMEE 50 R©

AT @T S RX @ R il
SRR ANATT G5! G TRY A9 TR |
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OPTION -B
( Discrete Mathematics)
Paper : MAT-HG-2026

1. Answer any ten questions : 1x10=10

Riceret webr emiq es fax o

(@) Let (N,<) be a partially ordered set,

where a<be a|b. Give an example
of an ar}tichain, which is a subset of N,
and is induced by the same relation.

W (N, <) 9B aPrreim T AR,

T8 asboalb, ¢ ‘9FomE’g Taimd
i, Rt N -3 1 Bopieaf, e TP o]
71|l aEife =

(b) Let P=Q={p, 1} be two Posets, with
the usual ‘¢’ relation. Let 9:P->Q,

such that $0)= Lé()=0. 1s ¢ an
order-isomorphism ?

QI A P=Q={o,1}mmq‘<’wm
@m&ﬁﬁ@m@ﬁswaﬁ,,»;p_)(g il

T 4(0)=1,4(1)=0. $ 9B FN-GTl
TR @ ¢
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(c)

Let A={4,5,6,7}, and let

R={(4, %), (5,5),(6,6),(7,7),(4,5),(4,6),(4,7),(5,6), (5, 7), (6, 7)}

be the relation such that (A, R) is a
partially ordered set. Write the dual

of (A, R).

WW A={4;5:6J7} m

R={(4,4),5,5) 6 6),(7,7), (4,5)(4,6), (4,7),(5,6)(5,7),6,7)}

(d)

(e)

GG &1 FTE @ (A, R) Dt IFrOR Fie
#2f® @1 (A, R) - Tao f

Let X be a non-empty set, and
(@(X), <) be a poset. Is it a chain ?
@ oA X 961 e R e =7, o=
(@(X),c) 51 TRMATSIE Fhre TEfe |
B ot e R ?

Let (P,<) be a poset. When can

P become a lattice ?

@l T (P, <) 9O KPR TS WEfS |
p (Ffou S T AT 2
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)

)

)

0)

Let D={.1, 2,5,10}. Let ‘|’ (divides) be
the partial ordering on D. Evaluate
2v5.

W@ A D={,2,5,10} | W& T ‘9 (=4
FR) DX 8RS Bt SR T A4 | 2, 5
TR |

Is R a complete lattice with the usual
partial order relation ‘<’?

R 44 S @y
STl G 2 TR T o !

Let L be a lattice and ae]. |
sublattice ? o

Ch i e = ¢

{a} a

€L {a} @B
Define lattice homomorphism
TR SRREROR Jewt oy

When is a lattice said tq be bounded
nded ?

3 (Sem-2/CBCS) MATHG1/2,RC/G 22

(k)

¥

(m)

)

(0)

Define complemented lattice.

TG QTN IR ot

Define Boolean polynomials.

i T e o

Is the complement of an element in
Boolean algebra unique ?

70w feriffes B GER 47T 7T G ?

Let M be a non-empty set. What are
the ‘0’ and ‘1’ elements of the Boolean

algebra P(M) equipped with the usual
operations ‘N’ and ‘U’?

q@l o M @Bl S Rl Re 711 ==
(U wiEe elfermes Afee TR Aenfts
P(M)I O TRV G & B e

Let (B, v, A, >0, 1) be a Boolean algebra,
and aeB. Write the value of a' A a’
and a'va -

gl zq (B, v, A, 0,1) Bl TR Feifs,
w@% aeB. a ra’ W® a'va I FRN
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LS A

£ PPN 1T Tl | LA 1

Answer any five questions : 2%x5=10
fzica lsor ey Tea & e
(a) Prove that in the chain N, m is covered

(b)

()

(d)

bynifandonlyif n=m+1,vn,mepn

Al 91 (T N *RYeTo

, M, n 7R S IM
S E R n=m+1,Vn,meN |
Let P, Q and R be three posets. Let
q/; : P—>.Q and y,:Q >R be order-
jo) eservtmg maps. Then, prove th
Waoy, 1s order-preserving *

afrgﬁa Q I R it e wis
@;WWWWMP—)QW%:Q%R
TRFFIDE T | (S & 219 91 (@@
Voo v TATRIFIBI T |
Give an example of g poset which h
as

exactly one maxi
111'1a1 eleme
not have a greatest elemerl;l:-_:’ Bk

:E;j;ﬁﬁs@/m,@ﬁﬁ W{q%qwqﬁm _
I (maximal) Bt gy,
(greatest) Toim 3 A, g

Prove that in a di
a distributj
e e latti
lement has at most one c(?rtrfge’ cach
€ment.

e 9 (@ 9ol Reqaff
@a@ﬂﬁfwaﬁm%ﬂfwﬁ%@ﬁ
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(9)

(h)

3 (Sem-2/CBCS) MATHG 1 /2,R¢/G

Prove that every distributive lattice is
modular.

aﬁcﬁ%@tﬁﬁq@@%nﬁﬁmﬁqﬁ el
el

Let f:B-—>C, where B and C are

Boolean algebras. Assume that fis a
lattice homomorphism. Prove that if

F(0)=0, f@)=1, then F@)=( @),
YaeB -

w T f:B—C, YO B U= C TR
Siemifte | R @RI @ f <GBl Gl STl
o w4 @ IW £(0)=0, f(@1)=1, O
a f(@)=(f @), VaeB.

Draw the switching circuit of

Py (xp(x3 + X4)+ X3 (5 + Xg))
peecl

p =X (a3 + X4)+ X3 (x5 + Xg))
w1

Write the syrnbolic representation of
Identity-gate’ and ‘Or-gate’.

qdentity-gate’ ‘Or-gate-3 ASIH

CLEaRgll
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3. Answer any four questions : 5x4=20

Riceerzan SHEbr o1 T B e

(a) Let X={1,2,...,n} and define
y :P(X)>2" by
v (A)= (g, &, &3, ..., &,), where,

{1 ,ieA}
€i= )
0 ,igA

where

n _ . . - .
2" = {(iy, Iy e in)ii’s areOor1,Vj=1,2,...., n}
Prove that v is an order-isomorphism.

Q_MRE x={,2,...., n} 9%

viP(X)>2" To

v (A)= (&), &y, &3, ..., n) SR

‘. ={ 1 ,ieA}

0 ,igeA

e 2" ={(if, iy, ..., i,): ;RO I ]

Vj=1,‘2,...., n}

Ay o FAATFIRIS vl |
(b) L}at S be the set of all positive divisors

of 60, ordered by divisibility. Draw

Hasse diagram of the poset S. Also

find the greatest elem
e
element of the poset. it and th%i;zisst

3 (Sem-2/CBCS| MATHG1/2,RC/G 26

A
|
i
J

(c)

[ T S, 60-F FIEN FNT O AL,
Roregei @ 31| e Ffie 7ikefe
ST ‘Hasse’ oAt & 3| Foice AR®
T (greatest element) IR AT ToAmA
(least element)(5l RBIR Tfered|

Let P and Q be two partially ordered

sets. (PxQ,<) becomes a poset with
respect to the partial order relation ‘<’
defined by

(1, 1) < (%2, y2) @ (% S yy and x; < y,),
VX, Xo € P, Y1, Y2 €Q.

 Prove that (a;, b)) —<(ay, by) in PxQ

if and only if (a; =a, and by <b,) or
(a; < a, and by = b,)

@l T P 9% Q 1ol WFEwe The S|
(PxQ, <) W T T ‘<X IS 9o
PTSIR TS A QAR | ‘<’ 3 TR e
(e, Y1) S (X2, Y2) @ SY &xp < Ya)
Vx, Xy €P, Y1, Y2 €Q.

o W T PxQ-©

(a1 b))~ (a,, b,) i =i IR

(ay = a,S®b —<by) [ (@, < a, T

b =b)
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(d) Let P be a lattice. Then for all

a,b,c,deP, prove that 1+2+2=5
() a<avbhb,
(i) a<b=(avc<bvc and
anc<bac),
(i) (a<bandc<d)=
(@ave<bvdandanac<bnd)
@ Zel P <! @l | (oteTRge WRE
a,b,c,de P IE 29 91 ¥
) a<avb,
() a<b=(avec<bve W=
anc<bac),
(i) (a<h 9% c<d)=
(avcsbvdma/\csb/\d)

(e) If Lis a lattice, then prove that

xA(yvz)2(xay)v(xaz), Vx, Yy, zel

XAYV2)2(xnY)Vv(xaz), vx, y zel

3 (Sem-2/CBCS| MATHG 1/2,RC/G 28

bj)

Prove that, if a lattice L is distributive,
then

(XAy=x/\z,xvy:xvz)::»(y:z),Vx,y,zeL

I L 45l ReeilEfE I% @, come o
= @

(x/\yzx/\z,xvy=xvz):>(y=z),Vx,y,zeL

()

(h)

3 (Sem-2/CBCS) MATHG 1/2,RC/G

Let L be a distributive lattice with ‘O’
and ‘1°. Prove that if the element a has

a complement a', then

av(a ab)=avb
@ 7 L 0 o 1 (ce el /it 3@
a5l e | I o< 96t T a' W, (ST
g 9 [

av(a ab)=avhb

Show that
({1,3,6,9,18 }, ged, lem) does not form

2 Boolean algebra for the set of positive
divisors of 18. Is it a lattice ? Justify

your answer. 2+3=5
ored @ ({1,3,6,9,18} SLALT., FAALY) @
18@@%@1@@7{:@%@@21
Sieifs 9 7 | T <01 & @ ? Tew
yrrel e |
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4. Answer any four questions : 10x4=40
Ricizn 5ifabr " T forar e
(@) Let (P,<) and (Q,<) be two partially

ordered sets, where Pand Q are disjoint
sets. Let x<y be defined on PYQ if

and only if either x,ye P and x < Yy in
Por, x,yeQ and x<y in Q. Again,
let x<'y be defined on PUQ if and
only if either x,yeP and x<y in P
or,x,yeQ and x<y in Q, or
x € P, yeQ. Prove that both (PUOQ, <)
and (PUQ,<) are partially ordered
sets.

Let P={x,y}, such that x<y and
Q={a, b,c} such that a<b<c. Draw
Hasse diagram of (PUQ,<) and
(PUQ,<). 6+4=10

Wfa (P,S) i (Q,S) E‘m W{ﬁm
W’RQ%, e PE% Qmw@ ﬁgﬁl
PUQ S ¢3e x<y "@@3@@¢;ﬁ
% IR X,yeP W& p-g x<y,

XYyeQ W Q8 x<y. urH PUO

(b)

@olRe x <'y ERS T R ;MM AR IR
x,yeP W% P® x<y A x,yeQ U
0% x<y A xeP, yeQ. I3 @
(PUQ, <) % (PUQ, <) Tow wixMIwora
e WS |

P={x,y} 9N @ T @ x<y TP
Q={a, b, c} S @ ¥ @ a<b<c.
(PUQ, <) T (PUQ, <)< Hasse o
I

Let P and Q be finite partially ordered

sets and let y:P— Q be a bijective
map. Then, prove that the following are

equivalent:

@l T PP O T AR TS WIS,
o @ @ y:P>0 &5t AR ST

ﬁ@qlmﬁmwwwﬁmm
AP :

() v isan order-isomorphism
y ol FA-TREFIN foaal
x<y in p if and only if

v ()< ) B Q

p% x<Y ffi Si% M Q-

v (x) <V v)

(i)
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(c)

(%)
(@)

()
(@)

(i) x—<y in P if and only if
v (x)<y(y) in Q
P x <y I o= g O-v
v (x) <y (y)
Prove that two finite partially ordered

sets P and Q are order—isomorphic if

gnd pnly if they can be drawn with
identical Hasse diagrams. 6+4=10

S B (01 A wkPimeiE whire sieefe

PSR Q THITFISE] Giad! iR

::%s IMz W oy Hasse o sl
|

Let Pbe a set on which g binary relation
‘<’is defined such that for all x, y
x < x is false, ,
(x<yandy<z):>(x<z).

Prove that if ‘<’ is defined by
xgy@(x<yorx=y), then ‘<’ is g
partial order relation on P, Also, prove
that every partial order on P arises from
a relation ‘<’ satisfying (i) and (i)
@A P <ot 26 7w <A G e
I (TR (@ P-S 5| X, Y,z P33
X<Xx ﬁ.QL

(x<ymy<z):>(x<z)

zeP
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(d)

(e)
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ol 11 (T M ‘<’ = @
x<ye(x<y A x=Y) &, (oCRE ‘<’ P
@S G ST @ TE 27| TS, o T @
Pg goge efernl AFE T T (i) W
(ii) BB I < TR I T

Prove that a lattice ordered set (L, <)
can be converted to algebraic lattice

(L, A, v) and conversely.

o 791 (3 b1 AR GRS Tl (L, <)
TS @i (L, A, v) T S o st
(LA, v) @ wiRieeE FNe (L, <) @eiE
FAR I A

Show that a sublattice of a distributive

lattice is distributive. Prove that for any
two elements x, y in a lattice L, the

dnterval’ [x,yl={facL|xsasy} is a
sublattice of L. 5+5=10
orged (3 <1 v RiEge @R Toerte
frogd fafage | osd T (T STl L9

Il WOl (T x, Y=< AR AT
[x’y]z{aeL|xSaSy} L3 <% T |

33 Contd.
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()

Show that the set N, having partially
ordered by ‘divisibility’ is a distributive
lattice. Is it complemented ? Show that
the partially ordered subset

0={1,2,4,5,6,12,20, 30,60} of
(Ny, <), where Ny =NU{0} and
as<b<&alb is not a lattice.
6+2+2=10
(& @ “RerEys o™t SPrei T @Rl
N #2fel! Red Ry wm g5t oen
g e (complemented) &% ¢ e @
(Mo, <)F IRRTOIR T Bomigef

Q={1,2,4,5,6,12,20, 30,60} <t &
TR TS Ny = NU{0} wis a<b< alb.

There are electrical switches next to
the three doors in a large room to
operate the central lighting. The three
switches operate alternatively, i.e., each
switch can switch on or switch off the
lights. Determine the switching circuit
p, its symbolic Tepresentation, and

contact diagram. Each switch has two
positions — either on or off,

4+2+4= 10
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()
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(5CE wEHR BARCE @bt TR (oI TSt

RIS PRCS PR p25 Wizl R 3
RIFOIR I TE, e ST p® B oW
3 7F IRA AW HEAOR T6F! p, TR ASIH
Torgioi AT 7 oI IERR B oz =41

2fOUB! R2 01 SR AT — H A |

Define Boolean algebra and Boolean
homomorphism. Prove that, for all x, y
in a Boolean algebra 1+1+8=10

Fw Aeeiie 9% TR TgRIer et
o 3 (T 6t Fe Jrerifaes FET x, y<I
AR

() (ery) =xvy
(@) (xvy) =xny
(i) xsyox2y

(iv) x.<.y=>(x/\y'=0)
©’ is the ‘zero element’ of the Boolean
algebra.

coiﬁﬁﬂw‘ﬂ%w’l
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(i)
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B a *

o ) et 8 ?":.;‘:i.g&”‘l,?;t!.’lh Ll

Define atom of a Boolean algebra. Prove
that every finite Boolean algebra has
at least one atom. Prove that if p and
q are atoms in a Boolean algebra such

that p#qg, then pag=0.

1+5+4=10
qo1 T Jremiaes ‘Goy wew B ey
T (@ AT T T Teviidos swes «5)
“GOF AT | Al @ 3 p AR g @51 30y
Jeifdes ‘9bF =W TS p=g, COTRLA
prg=01
Let B be a finite Boolean algebra. Then

prove that there exists a set X such
that B is isomorphic to 2(X).

4l TE B @6l WA o enifde | cotage
A A (T G 9Bl RS X WieE, TS B,
P(X)T GT IR |
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