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

that p#q, then pag=0.
1+5+4=10
<6l g Fromifden ‘@b wces | e
34 (3 2AfStEt TN I TeHiftes S@es ol
‘GO AT | A T4 (@ T p W g G G
Jeeifdes ‘@B T T© pz£q, (SEHEE
pag=0I
i) L B e a finite Boolean algebra. Then

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

1@ T B 96l AN AR Jremiies | (SatE
ol € (@A G @l RS X Wity TS B,
P(X)T G AN |
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OPTION -A

(Algebra) S (c) If the product of two roots of the equation
Paper : MAT-HG-2016/MAT-RC-2016 ‘ 7 iAot lany gl gl de 3 et
Answer any ten questions: 1%x10=10 g the product of other two roots is
frar web! 2 Te fadi ¢ 3 x*+4x®-2x?-12x+9=0 WAANFIVNHR
(a) 1Uf sum of two roots of the equation ‘ Vbl SEE 299 e 3 TE, Subl YEE 2[00 T
x° - px* +gx—-r=0 is zero, then - 79
| O
‘ﬂﬁ‘iﬁcﬂﬁﬂq xs—px2+qx—r==0 %’@TW- ] (i:) o
(isiEE X 2, (9% . (i) 3
R . Sk e | (iv) -3
@ pr-a9=90 e |
(iii) ar-p=0 ‘ (d) The square roots of —2i are
(iv) pr+q=90 ~2i 3 (T (@1 T4
i +(1-9)

(b) 1If a, B,y are the roots of the equation
@) +(1+1i)

(@) +(i-1)

S 1 _5x*-4x+20=0, then the value
of (cz+ﬁ+7)(aﬂ+ﬂy+ya) is

ST e pp———

a, B,y AR 2x° ~5x” ~4x+20=0 3 iv) =(-1-i)

2, (@+ B r7) @B+ fr+re) TR

e ; 4 (e) Construct an example of a 3x3 matrix
i 5 i which is both symmetric and skew
i) 6 : : g symmetric. ]

iv) 20 9bl 3x3 (e sion 41 bl Term Ffire

o % fFs Fefis |
3 Sem-2/CBCS| MATHG 1/2,RC/G 2 .
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U]

(9)

If A and B are matrices, then rank of

h tri & 1s
the matrnx 0 B

% A =% B b cﬁrﬂwm,m[‘a‘ OJ

8
Gl orE (b 29
(i) rank (A) + rank (B)
(ii) rank (A) - rank (B)
(i) 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@@ﬁ'ﬂﬁm‘imnmﬂﬂﬂﬂtﬂﬁ
FiE AT fadE e A AW T
TR @ =

i) m

(i) n

(iii) m+n

(iv)] m-n

3 (Sem-2/CBCS) MATHG 1/2,RC/G 4

(h) A and B are equivalent matrices if and

(i)

0

only if
A ©% B 95! 75y Ged# T o9 ez

(i) PAQ=B for non-singular matrices
A and B

TFENE (TEew A W% B AN
PAQ=B '

(i) PA=B, for a non-singular matrix P
SFE AN GNee® PF 3@ PA=B

(iii) AQ=B for a non-singular matrix Q
SRS GE® Q 9 AR AQ=B

(iv)] PB=A for a non-singular matrix P

ST (e ¥ P 4ltd 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 ?
Y (G, *) I 9FF (el & T3 T
G=R-{-1] W< FFEAT a,beG
AR a»b=a+b+ab?

Construct a multiplication table for Z;.

Z, AR 7R GIA 93 o5 T4 |
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(k)

[t

- (m)

(n)

What is the order of the following
permutation ?

woid JepereR wial e 2

f12345678]
(58.723614

TN s

- T
find (Refa =) o!

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

49 25 G B WA % a, be G ﬁmm@*f
N | (9%

() olaba)=0(a)

() olaba)=0(a?)

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

Write the units of the ring of integers
Z. : :

SRle TR I Z I eferEia @R

3 (Sem-2/CBCS) MATHG 1/2,RC/G 6

(o) What are the eigenvalues of the

Answer any five questions :

following matrix ?

OO (IETFHOIA SRaTe (@9 fF 29 ¢

g i
i TR
g 50 3340
e

2x5=10

fRicwizal 2Mrois! et T foral ¢

fal Determine %'y 'z if

(b)

XY, z [ ==, A

2(x+2 y+3]_(3 6}7‘ ;

> STl [T

Is the following system consistent?
Determine it.

| OER ATIC! PRTS WA 2 el 4 |

X+2Yy+z=2
2x+4y =2
3x+by+z=4

3 (Sem-2/CBCS| MATHG 1/2,RC/G 7 Contd.



()

(d)

(e)

(9)

Show that 0 e o (A) if and only if A is
a singular matrix.

@edl @ 0 e o (A) T o AT A <5
gafon e |

Find the value of Y a’f if a, B,y are
the roots of the cubic equation

x3+px2+qx+r=0

fare A4 x3+px2+qx+r:03 bl
@ o, f,7 TE Yo p 3T frefa T

Evaluate (39 Tferedt) ¢

(J§+ i)ll

. 2 :
Let G be a group. Prove that if x” =e

for all xeG, then G is an Abelian
group.

¥l TA G @ AR | Tk’ = e FASENIR
x e G T, (OC% A4 1 (T G @B} @
e |

Define a cyclic group gnd give one
example.

st weqd e Bl o wb Tl

3 (Sem-2/CBCS) MATHG1/2,RC/G 8

(h) Prove that any group of prime order is
cyclic.

el w41 (1 CNfers M@ R Aeq bk |

3. Answer any four questions : 5x4=20

Rz sifasr emia Ter foral ¢

(a) Solve the equation

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

x —5x* ~16x + 80 = 0 TP Ll T
QI9FE ¥ T, FAPIEC! FAL 4 |

(b) Solve the following quadratic equation :

e TS AT ML 341 ¢

iz ~2(1+i)z+1=0 for zeC

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

| TGO Sl 217 o4 Gi€l ©51d GTETSH0R
Fode Glees AT =1 ¢

4 =8 5
A=l 27" 4
3

3 (Sem-2/CBCS) MATHG 1/2,RC/G 9 Contd.



(d) Determine the reduced row echelon

(e)

form of the matrix

v .
4° 6 -9
o SR R ¢

>
I
N N~

and express each nonbasic column in

terms of the basic columns. 3+2=5
| SR ST

A=12 4 6 9| nFEwER TYF©
Qe vethias T 6

1]} et ol el 31 o 2lfSeh! o s
T FERIE AZAS &4 |

Determine the general solution of the
following non-homogeneous system of
equations :

OEE SIS AR AR AL TR
fefm =t ¢

X+ Xg +2X3 +2X4 + X5 =1
2 +2x; +4x3 +4x4 +3x5 =1
2X +2x5 +4x3 +4x4 +2x5 =2

3x; +9x; +8x3 +6x4 +5x5 =3

3 (Sem-2/CBCS) MATHG1/2,RC/G 10

Find the eigenvalues, spectrum and

1 -1
eigenvectors of A= [1 J.

A:G "3 T BN, (APEIN W

wiErsArese W 4|

(g) (i) Prove that if G is a group and

a, b e G, then the equation ax=>b

has a unique solution. 3

M GBI AR a, be G, (O0F 2
T4 (@ ax=b FAIINGR 6l WES™
HMU (AR T |

(ii) In a group G, show that

(ab)'=b'a’, for all a,beqG.
2

g€l (@ WA G (ab) ' =bla’l,
FHEAER a,be G T AR

3 (Sem-2/CBCS) MATHG 1/2,RC/G 11 Contd.



(h) Define order of an element of a group. (b) (i) Solve the equation

x° -9x% +23x-15=0
whose roots are in arithmetic
a® = e if and only if 0 (a)|k. progression. S

1+4=5
ﬂﬁﬁﬁ@ﬁﬂ%ﬁﬂ@ﬁﬂ@ﬁ?ﬁl 4l T x> -9x? +23x-15=0 FIFII!
)\ Y |
g F4 T e asifee
G AR a IE @6 GNe | IM a 9 @l : ETL

Let a be an element of a group G. If a
has finite order and k e Z, prove that

o sl

R |
Ao oi® ke Z, (@AM @ o =e | . -
I == Az 0 (a)|k. . " 1% : (i) Find the condition that the equation
: : e px2 +gx—-r=0 should have
4. Answer any four questions: 10x4=40 its roots in geometric progression.
Ricaizal B1f<b! el Tes forall ¢ ' 5
' | : : ; 3 2 _ 0 TR
(a) (i) State and prove De Moivre’s : X —px +gxX-r ‘? PR
_ theorem for integral index. : ey 2sifoe APR HS! F w1
1+5=6 | \
% siZwia Geioflh! wrle 3jp<ea a1ca e (9 il il the yghia of
Wnsn (Bry-al+(@ra-pf+(a+p-7)
(ii) Show that 4 ] G if a, B,y are the roots of the
' ; 3 2
cos30 = 4cos> 0 - 3cos b equation x” + px” +gx+r=0.
o
sin30 = 3sinf-4sin’ 0 4 .
; o x° + px°“ +qgx+r=0%
e @ o, B,y TR px“ +q
cos30 = 4cos’ 0 - 3cosl b2,
cos30 = 4cos” O - 3cos
. . 3 B-7-af ~(+a-BF -(@+p-7) 3
sin30 =3sinf-4sin” 0 W S | /
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(1)

@ @

(W)

Solve the equation S

x> -9x% +14x+24=0, two of
whose roots are in the ratio 3: 2.

x> -9x? +14x + 24 = 0 FANTLEICH!
FAI 1 T 701 67 3 : 2 SAEE A |

Find the value of

(@ +2)(g% +2)(* + 2) (6% + 2)
where «, B, 7,6 are the roots of

the equation
x*-7x®+8x* -5x+10=0-

] S
(% +2)(8% +2)(2 +2) (6% +2) 7 =7
fdfa 391 T q, B, 7, 5 TR
x4—7x3+8x2—5x+10=03'{5ﬂ

If the equation

x*-2x3+4x?+6x-21=0 has
two roots equal in magnitude and
opposite in sign, then find all the
roots of the equation. 5

ARt x* - 2x% +4x? - 6x-21=0%
- 95! & e e [eete bage 2

FAFEIOE FIZ A 97 4 |

3 (Sem-2/CBCS) MATHG 1/2,RC/G 14

(e)

(i)

(W)

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

oo I SR R S

B 151 e ) 4 | 1 o R S AR I B )
A e 4 2

3x; +6x; +6x3 =0

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

ﬂﬁAﬂﬁmxnCﬁWW@ﬁn.

o 3 @ A~N,,:(I’ 0
0 0

3 (Sem-2/CBCS) MATHG 1/2,RC/G 15 Contd.



@
(@)

9 @

Determine the rank and identify
the basic columns in the matrix

idue 1 nt

A=|2 4 2 2 4
@6 34
FE g i

A=l @ VO e
3.6 By

I e Tt o= 31 VAR bere 41 |

Prove that a square matrix can be
expressed uniquely as the sum of
a symmetric matrix and a skew-
symmetric matrix. S

oS 9 (T GBI I CTTTH SIS eI
a5l afre o fEw e G
Q@i 2 et FfRa AR |

If (4, x) is an eigenpair for a
nonsingular matrix A, show that

(;[1, x) is an eigenpair for A7!. 4
Tl GBI SERIE T AT AR (4, X)
B! SRR 2, (ed (T A7! I
(£, x) @bt wRTmCEA 21

3 (Sem-2/CBCS| MATHG 1/2,RC/G 16

@

(h) (i)

(@)

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

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 S 6

@ TA A GOl A9 TR | AR
o ¢ & (A) AR &6 1 @ x, AT Dl

wizaress I win IR x,
(A-al) T €61 SRS
If H is a subgroup of a finite group

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

afr H, @51 MA® AT GI TANT,
(OZE &S 9 (@ HA WAl G A
G5l SIG |

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

(@ ZE G @6l WKW W aeG. (YA
@ (a), GT 9Bl TARA |
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(1)

0

(A)

®

(i)

Let G be a group, and H and K be
subgroups of G. If h''khe K for
all he H and ke K, prove that
HK is a subgroup of G. S

$] TE G 96l Y, WE H W% K 3K
TR | I ASCENAT he H %

ke K IAR h 'kh e K (S o
¥ @ HK , G-3 96! To#eq |

Prove that the intersection of any
collection of subgroups of a group
is a subgroup of the group. S
o TN @ 96l A I AR
TR (A ALACBIA 5] T |

Let S be a commutative ring and
R be a subset of S. Prove that R is
a subring of S if and only if 6
@ T5 S bl FARNEGE o UE R,
S 3 95! TRl | & 79 (@ R, S
@51 ToeTe T =i A
(1) R is closed under addition
and multiplication
Q@5 o 7= effemw AT R
SIEkT '

3 (Sem-2/CBCS) MATHG 1/2,RC/G 18

(@)

(2) if aeR, then -aeR,
I ae R (OW2G —aeR,
(3) R contains the identity
element

RS S I &3 0! AT |

Prove that in a commutative ring

R, the set R* of units of R is an
Abelian group under the
multiplication of R. Bl

o3l TG (@ 96 FARRET I RS

f Sy @9 wEfe R¥ @ RI 7
SAfZEal AETF GBI AT F 510 FA |
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 OPTION - B - () Let A={4,5,6,7}, and let
( Discrete Mathematics) ‘
Paper : MAT-HG-2026

R= {(4: 4)} (51 S)J (6s 6): (7: 7): (4; 5): (4J 6); (4; 7): (5) 6): (5: 7)1 (6: 7)}

be the relation such that (A, R) is a

1x10=10 . E1E,
partially ordered set. Write the dual

1. Answer any ten questions :

Rz wabr e%@ Tes fual ¢

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

where a<b<« a|b. Give an example

of an antichain, which is a subset of I,
and is induced by the same relation.

M@ T (N, <) 9B ifFelE St s,
T a<boalb. 96 ‘aforpan-3 Taze
ot B! V-3 51 ToeEfS, R T Fod]
Tl eiEie 2|

(b) Let P=Q={0,1} be two posets, with

the usual ‘<’ relation. Let ¢: P - Q,

such that ¢(0)=1,4(1)=0. Is ¢ an
order-isomorphism ?

of (A, R).

4125 A=1{4,5,6,7} =

R= {(4= 4)1 (51 5), (61 6); (7; 7): (4a 5): (4) 6): (41 7): (SJ 6): (5) 7)) (6: 7)}

G €51 IF (A (A, R) <01 SRFTE Ffre
WKEfe = | (A, R) -3 tas fadl |

(d) Let X be a non-empty set, and

(2(X),<) be a poset. Is it a chain ?
@€ T X @95l Aefe [ e a=w, wee
(P(X),c) 961 wifTeia e 723 |
3 51 #ede (W 2

P m Let’ (P,<) b E.
WA 2 =0 BRI < TR D (e) o (P, <) le : 2ose When can
eco ttice
w5l SiFweE Fhre W<EfS, ¢: P > Q @[l s e o
TS $(0)=1,4(1)=0. ¢ 9B TA-AIH @ 7 (P, <) 9O SRR wfEe w<Efe |
wifes @ 2 P fex wiel 273 23 ¢
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(9)

(h)

()

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

W€ 2 D={1,2,510} | & TF ‘|’ ([
F(F) DS esse Gol ST T JiF | 2 v 5
eI 4 |

Is B a complete lattice with the usual

¢ 2

partial order relation ‘<’?

R ARG SREE @ TR (S @5y 9jef
Gie] (+E 2

Let L be a lattice and aelL. Is {a} a
sublattice ?

@ TS L 96 @l W& ael | {a} 96
ToAgeT @ 2

Define lattice homomorphism.

TR RO el |

When is a lattice said to be bounded ?

GIeTl GO (o “fm 3 a0

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

(k)

@

(m)

(n)

(o)

Define complemented lattice.

FTE Gleriq el |

Define Boolean polynomials.

T I2om-a FRE@ ol |

Is the complement of an element in
Boolean algebra unique ?

T Teeifdes @bl G 57 e @1 7

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 ‘)’ and ‘\J’?

@ Te M 9o egfe [l e 95w ) s
U’ AR effEg Afge g Teeifds
P(M)] 0’ TR ‘1’ ToAm 5 F o

Let (B, v, A, ", 0,1) be a Boolean algebra,
and ae B. Write the value of a' A da
and d' va .

@ g (B, v, A,’,0,1) @0l ﬁﬂ Freeifs,
% aeB.a ra R a va [ AN
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(b)

(c)

(d)

Answer any five questions : 2x5=10
Ricaizar =isbr 2 Tl fori ¢
(a) Prove that in the chain I, m is covered

by nifand only if n=m+1,¥Yn,me &.

Y TR @ N HUETS, m, n AR SRS A7
W'ﬂﬁ&nnm+1,‘dn,meﬂf|

Let P, Q and R be three posets. Let

v, :P—>Q and y,:Q > R be order-
preserving maps. Then, prove that

Wy, is order-preserving.

49 TF P, Q Wik R fof o1 s whire
LS | 4@ ZH ;P - Q WF 1 Q >R
TE-FAEEPS] T | (O A A I (T
Voo TA-SETHIPI] T |

Give an example of a poset which has

- exactly one maximal element, but does

not have a greatest element.

9ol ST e AeEfor Turzadt i e
232 @] A (maximal) TAMA A0, &8
‘sif® (greatest) TAMA FiZ |

Prove that in a distributive lattice, each
element has at most one complement.

o 9 (@ @b Feadifife 3@ wiere A
GeT 7 < o7 A |

3 (Sem-2/CBCS| MATHG 1/2,RC/G 24

Prove that every distributive lattice is

(e)
modular.
sifers! fReaeifafy & Tieie feTers gfer e
41 |

(f Let f:B—>C, where B and C are
Boolean algebras. Assume that fis a
lattice homomorphism. Prove thatAif
f(0)=0, f()=1, then f(a)=(f(a)),
YaeB .
A f:B—>C, IS B R C W
Jeeifde | 4R @R @ f 9B SET ST |
o 9 @ I F(0)=0, F(1)=1, oW
=@ f(@)=(f (@), VaeB.

(g) Draw the switching circuit of
P =X (x5(x5 + x4)+ X3 (x5 + xg))
b T&
P =3 (x5(x3 + x4)+ X3 (x5 + xg))
BP9 |

(h) Write the symbohc representauon of
‘Identity-gate’ and ‘Or-gate’.
‘Identity-gate’ ®@& ‘Or-gate-3 ST
Torglee T |
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3. Answer any four questions : 9%x4=20

Ricwizat 5195t esiq T fora ¢

(@) Let X={1,2,...,n} and define
v :P(X)->2" by
v B =g, 6, 6500 £,), where,
(1 ,leA
] ’
(0 ,igA
. where -
2” oy {(i}, iz, saeey iﬂ):ijJS are Oor 1, VJ = 1, 2, SR n}
Prove that ¢ is an order-isomorphism.
WA X={,2,..,n} W=
v:p(X)-»2" T
4 (A) = (811 &9, €3y cunsy gn) 2GS

i ,i¢A)
o o :
{0 ,ig Al

e 2" ={(i1,i2,....,in):ij2§C§ 0 a1,
Vi=L )

o N @ g O] TR AT |

(b) Let S be the set of all positive divisors
of 60, ordered by divisibility. Draw
Hasse diagram of the poset S. Also,
find the greatest element and the least
element of the poset. 3+2=5

3 (Sem-2/CBCS) MATHG 1/2,RC/G 26

491 TH S, 607 AI(E LN G HLZfS,
fererens @ = | TiFFeiR e ARl
ST ‘Hasse’ Bathl s 41| #oire 5w
TAMH (greatest element) SF FY TAMM
(least element)(5l RBIR Thieai |

Let P and Q be two partially ordered

sets. (PxQ, <) becomes a poset with

respect to the partial order relation ‘<’
defined by

(1, Y1) < (2, yo) & (% < y; and a5 Ya),
Vx, x3€P, Y;,Y, €Q.

Prove that (a;, b))—<(a,, b,) in PxQ
if and only if (a, =a, and b, <b,) or

(a; <a, and b, = b,)

@ A P 9R Q WO WIS Fie AE©|
(PxQ, <) WIkFE T 7E ‘<7 (S 9D
TSI e RS (R AT | ‘<’ = A e
O, ) <00, 4y) & (g <y &x, <y,)
Vx, x,€P, Y, Y, € Q.

R 9 (T Px Q-©

(a1, by) —< (a,, by) M @ FMCZ

(a, =a,¥*b <b,) T (a <a,T<F
b = b;)
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(d) Let P be a lattice. Then for all
a,b,c,de P, prove that 1+2+2=5

M a<avb,

() a<b=(avec<bve and
anc<bnac),
(iii) (a<bandc<d)=

(avcsbvdandaAcsbAd)

I 2 P 91 @R (ot SR
a;b;C,dEP—Emﬁmq‘Wm

i) a<avb,
(ii) asb=(avc<bvc %
anc<bnac),
(iii) (asbwn@csd)z
(avcsbvdma/\csb/\d)
(e} If Lis a lattice, then prove that

x/\(yvz)?.(x/\y)v(x/\z), Vx,y,zel

3 L @1 et =, covera a9

x/\(yvz)z(X/\y)v(x/\z), Yoy el
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(f) Prove that, if a lattice L is distributive,
then :

(xry=wng xog=xve)=>{y=2)V¥x 1y, 2¢el
Ifr L <o Reaafafd 3@ e, comae e
(xay=xngxvpsxvaya>ivssiNe y el

(g) Let L be a distributive lattice with ‘0’
and ‘1’. Prove that if the element a has

a complement q', then
av(a'/\b)::avb

49 e L 0’ O ‘1’3 e [esd /iy 3@

@5t SieTl | T a-F GBI TF o W, (S

v ) 0 B IR

av(a ab)=avhb

(h) Show that

({1, 3,6,9,18}, gcd, lem) does not form
a Boolean algebra for the set of positive
divisors of 18. Is it a lattice ? Justify
your answer. 243=5

MYed @ ({1, 3,6,9,18} AT, #H.8) @
183 I ©iGFd AZfed A OBt I
JreEiide om T | 2 @Ol TRl @R 2 Tewa
Sl 2l 41 |
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@oqe x<'yY seeite #4 | AW 9% TR

4. Answer any four questions : 10x4=40 x,ycP 9% PS x <y A x,ye0 S

frre sIfaor ewa Ted fera ¢ : 0® xgy?ﬁxeP,yHE(_)-ﬁ‘m‘;TawCzI

(a) Let (P,<) and (Q,<) be two partially (PUQ,<) = (PUQ, <) ToT SIKMFOIR
ordered sets, where Pand Q are disjoint e AEfe |

sets. Let x <y be defined on PUQ if P={X,y} aEeE & 29 @ x <Y LS

and only if either x,ye P and x<y in 0=1a,b,c} GE 491 T @ a<b<c.

Por, x,yeQ and x<y in Q. Again,

(PUQ, ) W= (PUQ, <)<= Hasse foa
let x<'y be defined on PUQ if and ‘

A g e 41|
only if either x,ye P and x<y in P () Let Pand Q be finite partially ordered
oF, X, e Q  -Bnd nksl in O, or e and det P be a bi_jective
x€ P, ye Q. Prove that both (PUQ, <) map. Then, prove that the following are
; , ’ ' x
and (PUQ, <) are partially ordered equivalen ‘
sets e : o - ¥ql e POl Q?{ﬁm ST & e AEf,

4 e @ @ y:P—>0Q a1 SR SIS

Let P={x,y}, such that x<y and fBad | cowEE owd M (@ OO fraraE

- Q={a, b,c} such that a<b<c. Draw

AL 8
Hasse diagram of (PUQ,<) and () v isan order-isomorphism
(UL <), s y @B wEEe) o
€ 25 (P, <) R (Q, <) O WEEFSIE () x<y in P if and only if
@i 7<Ef, T PR Q (20g wrEre A | v (x)<y (y) in @
PUQ T e9T® x < y M&IfT® 741 26 MM p% x <y M O IWE Q-
E A ey x,ye P 9% P-© x<y, q : 'J/(x)<‘/’(y)

x,yeQ Wk Q-9 x<y. W& PUQ3I
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(o)

(ii)

(1
(1)

(iii) x—<y in P if and only if

v (x)<y(y) in Q

PSS x-—<y Im 9R awez Q-

v (x) <y (y)
Prove that two finite partially ordered
sets P and Q are order-isomorphic if
and only if they can be drawn with
identical Hasse diagrams. 6+4=10
23Tl 1 (T YO I SRS Wi Ao
P 9@ Q TR-NEHIFN Gih] AapifEs a1
g Az 2¥ed wifen Hasse fa@ wifea
“Aifa |

Let P be a set on which a binary relation
‘<’ is defined such that forall x,y,ze P

x < x 1is false,
(x<yandy<z)=(x<z).

Prove that if ‘<’ is defined by
x<ye(x<yorx=y), then ‘<’ is a
partial order relation on P. Also, prove

that every partial order on P arises from
a relation ‘<’ satisfying (i) and (ii).

491 25 P bl 3e5f® T ‘<’ H™id (e Ac@IRe
4 (22 @ P 7 X, Y,z €P-33R
x < x T,

(x<ymy<Z]:>(x%z)
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(d)

(e)
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o o9 @ W ‘<’ T W=
x<ye(x<y A x=Y) G, (OFF ‘<’ PR
@S | TR T TE 2| IS, el 3 (3
p3 @sge afets! Wi T FouE (i) IS
(ii) GBI ‘<’ T 2 T |

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

(L, A, v) and . conversely.

o 1 (1 @) RO @S @ (L, <)<
Aesfasm @l (L, A, v) & o TSt Gl
(L, A, v) & SweE S (L, <) i
Foiled R AlfE |

Show that a sublattice of a distributive

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

4nterval’ [x,y]={aeL|x<a<y} is a
sublattice of L. 5+5=10
gredl @ <5t Rewel Rfige TR TAwEle
fread fafigw | =we F3 @ @@l LF
Rt 4ol G x, y—3 AR G

[x,yl=faeLl|x<as<y} L3 Qﬁ%ﬂ@ﬁl

Contd.



(1

(g)

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

0={1,24,5,6,12, 20, 30,60} of .
(N, <), where Ny =N {0} and

a<b< al|b is not a lattice.
6+2+2=10

el (@ ‘Reere o[ wikkHieeir wie @
N wEfetht fasad fafy T @bt wieTl
% 9999& (complemented) @@ ? (7Y€
Ny, <) TRRFEIE Fe Toras
0={1,24,5,6,12,20, 30, 60} 96l Gl
TR TS Ny =NU{0} 9% a<be 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 representation, and
contact diagram. Each switch has two
positions — either on or off.

4+2+4=10
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(5TTe AL HARTA @bl Tied (PR Tefn!
e e agfes 525 ol fofol pm
ReEreE TN (E, wdfie AfSTH! PG % O
al 7% TR AR | §IHL T8 p, TR ASIH
Tolei el 91 WIS DAFR I ok 74 |
AfSTH! H26< 75! SREH ACF — T O T O |

(h) Define Boolean algebra and Boolean
homomorphism. Prove that, for all x, y
in a Boolean algebra 1+1+8=10
i Tremfde Wik A SgEereR el
el 4l (A 9Bt Je Seelides FHE x, y3I
A
() (xny) =xvy
i) (cvy) =xny
(i) x<yex'2y
(i) x<y=(xay =0)

‘0’ is the ‘zero element’ of the Boolean’ ,
algebra. ' ,
O TH o Tewiited W TAMR' |
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