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OPTION - A

(Algebra)
O 1E /','A’fm}e(;'Zf,'.*';
Paper : J“f)/«T—H(1~~z(;/)/ MA
uestions . i
1. Answer any ten queston

— oot ©
firarra wabl dsid TeEd Wl e

. . +he
(a) 1f sum of two roots of th

equa 1011}

x® - px? + qx-r =0 is zero, then

(i) PpPr—4g O
(i) qr-p- 0
(iv) pr+q=0

(b) 1f a, B,y are the roots of the equation

2x2 —5x% -4x+20 =0, then the value
of (a+ f+y)(aff+ fy+ya) is

a, B,y MR 2x° —-5x° -4x+20=0 3
AR, (a+ f+7) (aff + Py + ya) A9 24
Gy 7

(i1) =5

(i) 6

fiv) 20
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o

¥

. 1 - . PRI s o ‘ n
If the product of two roots of the equatio

-

x?+axd ~2x?-12x+9=0 1s 3, then
the product of other two roots 18
1 xd 2 _19x+9 =0 JANIIIACHIT

i

ARGERICAREIG S i\j’fi, ‘1‘5H'3'-‘!G\ }}“14 vj\qc‘ F

(1) }
(1) 1
() 3

(iv) =3

(d) The square roots of -2t are

2i 4 A5faA (@4 oA
(1) (1 —1)

) +Q0Q+1i)

() +(i-1)

(iv) +(-1-1i)

(e} Construct an example of a 3x3 matrix
which is both symmetric and skew
symmetric.

- B - TS . > e,
Bl 3x3 e 5[5+ 4] o)

7
.Y
GO AARS

Contd.



1jj

(9)

If A and B are matrices, then rank of

A 0) :
the matrx | 1S

\0 B

¥t AW B cﬁm*@,m(‘q 0}

0:B
s oR @b 21

(Y rank (A) + rank (B)

(i) 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 solutibn if the rank of the
coefficient matrix is

m T TR IR n TS qR 24 <GBl

ANA@ ST FRLE T AE I T

M m
) n
i) m+n

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

AWB@‘WF\T (Tere= W o AR
1

PAQ=B for non-singular matrices
A and B

TERAE (TES® A W9 B3 A7
PAQ=B

() PA=B, for a non-singular matrix P
SRS (e PI AW PA=B

(i) AQ=B for a non-singular matrix Q
TR (e ® Q 9 A@ AQ=B

(tv) PB=A for a non-singular matrix P
SRR (TEF P3 AW PB=A

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

Y (G, *) 3 @3 (&l & T3 T
G=R-{1] I TFENII a,beG I
AW@ a*b=a+b+ab?

() Construct a multiplication table for Z;.
Z, AR R G @ 0 |
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‘d ( the followin o he
X what 18 lhc?mdcr 0 :d ©) What are the cigenvalues of t
pcmmmum

faaa ¢ following matriz?
‘ 1 fase
s A W&

) " # c,’ﬁ’ - 4
&7 CREmA wtpropTaE (A 7B 2 4 1?

=l . © o O
' o 2 0 O
1 2%8" 4 o 0 =3 0
| 0O 4
B (ﬁ"fﬂ ) o 2. Answer any five questions : Ix5=10
opiq T & e
{m) Let Gbe a group and a,beG be any . fararca NTsIo!

two elements. Then
¥ €8 G O AW W% a,beG farIl 9ot

(a) Determine X, y, 2, if

. X, y,zﬁ‘-‘f‘ﬂw,ﬂﬁ
G | (TS
- (22 y+3)_(3 6Y
i) olaba’)=0) _ is o) Wy z

(@ o (aba”l): ola 1)

(b) 1s the following system consistent ?

o ( , -1) o (6] : ‘Determine it.
i aba =
, SEA AN TS WA 2 W w4
fiv) None of the above ‘
: Xx+2y+z=2

{n) Write the unit i i
n) . units of the ring of integers , ox + 4y =2

B4 FYR o Z 1 dfeEiy @R T 3x+6y+z=4

3(Sen-2/CBOS MATHGI/2,RC/G 6
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ghow that O« o (
sular matrix.

(<)

a Sing
(_L('{*j\fhﬂ (21 Oco

wyffoa (e |

(c)

the roots

x> 4 /)x? rgx+r=0
fqqre P IEER )(3 + px” +gxX+r= O 4 3«
@Bl @, f,y T Y a’p 3 e

Evaluate (V4 Sferedr) 8

(\/’; + z')“

() Let G be a grdup. prove that if x°
for all xe€G, then G is an Abelian

(€

=e

group. ik .
sq) zA G 9B KA A x’=e WETW |
xeG 9@, (ors g T (J Gm«ﬂw‘ﬂ‘ﬁ
3¢9 | _ :

(g) Define a cyclic group and give one

. example. ;

sal R 0T o1l SIS G5y TrIzeel ﬁ?ﬁl

3 (Sem-2/CBCS) MATHG 1/2RC/G 8

A) il and only il A jg

(A) Al il Alcz A b

' r Al 2 "
find the value ol 2/’ 4 il a, f,y arc
of the cubic equation

(h) Prove that any group of prime order is
cyclic, e
el sl 21 CNferss sita@ Facan s vénm

3. Answer any four qucstions : 5%24=20

Firasizal bifas! 24 Tea fai
(a) Solve the equation

x” - 5x” ~16x + 80 = 0if the sum of
two of its roots 1s zero.

x® —5x% —16x + 80 = O FAFEAIHMA 751 774
a7 #[ T, FAEAE! TR 4
(b) Solve the following quadratic equation :
wed fadie ARReCH! AR F4l 2
iz2-2(1+i)z+1=0 for zeC
Find the inverse of the following matrix
by Gauss—Jlordan elimination method :
U STl SR S Il O (T oH
Roffre Qe T 1 ¢

(4752805
A=l4%5eT 5.4
3Eu4 &0

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



Determine the reduced row echelop

(«2'} .
form of the matrx
1. 23 :3
f 2 4 6 9
\2 6 7 6
and express each nonbasic column in
terms of the basic columns. 3+2=5
1225343
A=12 4 6 9 eewoE wTS
26 af:6

Wam«ﬂﬁoﬁrwmm\o SE B
Yo FYEINT TR AT A1

(e) Determine the general solution of the
following non- homogeneous system of

equations :

O] SIS I zfvrrﬁtma el R |

ﬁ«ﬁw
- 2x; +2xy +4x3+4x4 +3x5 =1
3x1+SXQ +8X3 +6)C4 +5x5 =3 '

3 (Sem-2/CBCS) MATHG 1/2,RC/G 10

() Find the eigenvalues, spectrum ang
<

eigenvectors of A = (1 - 1}
. 1 1)

1 -1
A:(l J T SR, CHABILIN Y=,

SReMeIT  fofy W |

(g) (i) Prove that if G is a group and
a, b e G, then the equation ax=>b
has a unique solution. 3

T G GO A= beG, (53 ANY
T @ ax =b ANFIEHBR mw‘“\‘a—"‘\t&
AN (oY [

(i) In a group G, show that

(ab) ' =b'a?, for all a,beG.

2

MYeR @ A<D G (ab)'=b'a’,
FHENE@R a, beG AR

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



() Define order of an element ol a grouy,

Let a be an element of a group G. 1 "
has finite order and ke Z, prove thay |

4~ =e if and only if O(a)|k.

1+4=g
G51 FeeE G R AR TR o1l | @t v
G FAR a R @Bl G | AW a 1 iy
Nie T ke Z, (8 &N T @ o = ¢

3% == Imez 0 (a)|k.

4. Answer any four questions:

Rzl bifeb! eee Tes fordl ¢

(@) (1)
theorem for integral index. -
Soivh 1+5=6
% 2oRa BT S 35 M ford!
e A A ' '

(ii) Show that ‘ 4
' c0s30 = dcos® 0 -3cosl
sin30=35in9—4sin39 '
wed @ o
cos30:400339-3c050

sin30 = 35in@—45in3 6

3 (Sem-2/CBCS/MATHG 1/2,RC/G 12

10x4=40 -

" State and prove De Moivre’s

golve the equation

X3 —9x% +23x-15=0
whose roots are in arithmetic
progression. : 5

X3 —9x% +23x-15=0 X!
TR T A EPTE T 2aiee
iz

(b) @

(i) Find the condition that the equation

x> - px2 +gx—-r=0 should have

its roots in geometric progression.
5

X® — px® + qx —r = O ARG FPHZ
TeTes 2o AR FOU! e =

(c) () Find the value of
(Bry-af+(y+a-pP+a+B-7)

if a, B,y are the roots of the
equation x>+ px2 +gx+r=0.
' ’ o
a; B,¥ ZNICE x>+ p)c2 +gxX+r= 094
T 2,
By-af+Gra-BY —(@+B-7) 3
TN TRl

3 (Sem~2/CBCS) MATHG 1/2,RC/G 322 Contd.



(i) Solve the equation 5

\ (e) (i) Explain why the follow;
x> -9x?+14x+24=0, two of"\ o owlng
h ts are in the ratio 3: \ homogeneous system has infinitely
whose 100 I 2. many solutions, and fing the
X2 —0x? +14x+24 =0 FNFIH! general solution : 5

ST <1 AR 0! T 3 2 2 SO AT | '
O AN AR 5 opiw e

(d) (i) Find the value of TG AR AR PN =0, SR el

(012+2)(ﬂ2+2)(72+2)(52+2) S el = 2

where «, 3, 7,5 are the roots of ‘

the equation _ X +2x,+2x3=0

x* =75 +8x% -5x+10=0- 2% +5xy + Tx3 =0
S

' 3x; +6x, +6x5 =0
(a2+2)(ﬂ2+2)(72+2>(52+2)€ I ¢RIty 0N
Rl 31 TS 0, §, 7,5 A

() If A is a mxn matrix such that
x*-7x®+8x* -5x+10=0 I |

rank (A)=r, then prove that
(i) If the equation

: I, 0
x*— 2% + 4x* +6x-91=0 " has A~Nr=(0 oJ 5
two roots equal in magnitude and ‘
opposite in sign, then find all the
roots of the equation. 5 M A GOl mxn GTEEF T @O T,
TR x* -2x% +4x? +6x-21=09 (Ir 0

] N ~ N = |
70l Yol e g keiqie bage 2@ S Al G =0 L0 0
AT A2 T fefa 1 |

3 (Sem-2/CBCS) MATHG1/2,RC/G 14 3 (Sem-2/CBCS) MATHG 1/2,RC/G 15 Contd.




M <G5! SR GTEe® A9 AIE (4, x)
B! SRR 2, (e (T A7) TAE
(1, x) bt iz 2

: ine the rank and identif S e
iRt lt)l':e;gic columns in the matrixy (i) Let A be a square matrix. For all
ro R a¢o(A), prove that x is an
eigenvector of A if and only if x is
A=|2 4 2 2 5 :
gt da ta . an eigenvector of (A-al)™?, 6
e Q2 A GO o Gl | @R
A=l2 4 92 9 _ o ¢ o (A) IE LI T @ x, AT BT
356,357 it wiRee 3 A wiwe 3ficg x,
I et 41 e o1 B forires <=1 | (A-al)™ T G5 SiRsRreEa |
(i) Prove that a square matrix can be - o h : . |
expressed uniquely as the sum of (R} @ 1 His a subgroup of a finite group
a symmetric matrix and a skew- G, then prove that the order of H is
symmetric matrix. 5 a divisor of the order of G. 6
A T (@ <ot 2o (e SR ele f H, B RS Y 6T TR,
@1 e iR JEw e (e ) )
@ ol em FRE AR (PR SR R T 6,95
‘ , il it R W\
(9 (i) (4, x) is an eigenpair for a
: nonsingular matrix A, show that (i) Let Gbe a group and a € G. Show
(/1‘1, x) is an eigenpair for A™'. 4

that (a) is a subgroup of G. 4

@ T G 96l W R aeG. (RA
@ (a), GI 9Bl TP |

3(Sem -2/CBCS| MATHG 1/2 [2,RC/G 16 3 (Sem-2/CBCS) MATHG 1/2,RC/G 17 Contd.



()

i

(A)

(B)

Let G be a group, and H and K he

subgroups of G. If h'khe K for

all he H and ke K, prove that

HK 1is a subgroup of G. 5

@ T G @Ol WY, W H 9% K 30K
THRRE | I ASTENERE he H W<

keK IAR® h'kh e K (SFRE 2499
TN @ HK , G-I 5l Toppeg |

Prove that the intersection of any
collection of subgroups of a group
is a subgroup of the group. - 5
oA TN @ GO RN RS RS
TIPIRAS (W TRAGR 51 G2 |

Let S be a commutative ring and
R be a subset of S. Prove that Ris
a subring of S if and only if 6
@ T S b FURENER T AR R,
S I 951 THES | g F€ @ R, ST
451 TARER A Wi T

(1) R is closed under addition
and multiplication

(sl e SR 2@ ACATE R
et '

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

(1)

3 (Sem-2/CBCS) MATHG1/2,RC/G 19

2) if aeR, then -aeR,

—~

M ae R (SR ‘CLER,

(3) R containg the

identi
element ntity

RS S3 ¢ g A |

Prove that in g commutative ring

R, the set RX of units of Ris an

Abel?ap gToOUup under the
multiplication of R

4
T = @ B FREE g
AT @R s pX

@ R o
ﬁ%m%ﬁaﬁﬂtﬁaﬁwmm\

Contd.



OPTION — B

/Discrete Mathematics )
. MAT _HG-2026

paper -

1. Answer any ten questions :. 1x10=10
fagacan 720l ST Teq Al ¢

partially ordered set,

(@) Let (N, <) be a
|b. Give an example

where a<b & @
of an antichain, which is a subset of N,
and 1is :nduced by the same relation.

qql T (W, <) 0 SRRFOIE FTO A<z,
s a<beoalb. 9 53 Snd

foa, oot V-9 G5t TopieEfe, S 9P TR
7l 2o 2 |

Let P=0Q=10, 1} be two
‘<’ relation. Let

(b) posets, with
¢ . P —> Q )

the usual
such that ¢(0)=1¢ (1)=0-
order—isomorphism 2.

g 7 P =0 =1{0, 1} T P (TS

@Wzﬂwm@ﬁ@mf@,;é:f)—w GIE]
75 4(0)=L¢(1)=0- ¢ q51 TA-GCF

~

TIFIF (AP ?

3 (Sem-2/CBCS) MATHG 1/2,RC/G 20

Is ¢ an:

\

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

(c)

R = {<41 4)1

(d)

(e)

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

R=1{(4 4)575),(606)(7.7), (4, 5),(4,6),(4,7),(5,6),(5,7),(6,7)}

be the relation such that (4, R) is a
partially ordered set. Write the dual

“of (A, R)-
¢ T A=1{4,5,6,7 TF

(5,5),(6,6), (7, 7), (4, 5), (4,6), (4,7),(5,6), 5, 7, 6.7}
i &5 TE G (A, R) €0 SIREI TS
¢2f® 2| (A, R) -3 (a© o1l

Let X be a non-empty set, and

(%(X), <) be a poset. [s it a chain?
qq o X @51 W [l e 9z, S
((X), <) v el TS KO |

% @5 PR @R 2

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

P become a lattice ?
gql T (P, <) 9o KM e W |
p @foxl wietl 29 S ?

21 Contd.




1

(9)

(h)

(1)

0

Let D=
the partial ordering on D. Evaluate

2v5S.
«q =0 D=1{1,2,510}! @l zd ‘| (T
w)i}aemaﬁmaﬁﬁmﬂwums

Ww\

Is R a complete lattice with the usual

partial order relation ey

R S SRR W e o 9Bl AT
cficisd

Let L be a lattice and a€L.Is {a} a

sublattice ?

@ 7e L <51 sl W aell {a} &G
Torel = 2

Define lattice homomorphism.

T SR kel o4l |

Whén is a latticé said to be bounded ?

T (BT @fenl ARE I @R R 2

3 (Sem-2/CBCS) MATHG 1/2,RC/G 22

(k)

()

(m)

(n)

(o)

3 (Sem-2/CBCS) MATHG1/2,RC/G 23

Define complemented lattice.

sREge Gie ke 1 |

Define Boolean polynomials.

T A2 FRE! ol |

Is the complement of an element in
Boolean algebra unique ?

R Frerifeies €l GTER 77 Swwy (11 2

Let M be a non-empty set. What are
the 0’ and ‘1’ elements of the Boolean
algebra (M) equipped with the usual
operations ‘)’ and ‘\J’?

@ Te M 9o 72l /vt e a1 ) 9
U’ MR i Age Em et
P(M)T O % 1 ToAmE F & 2

Let (B, v, A,",0,1) be a Boolean algebra,
and ae B. Write the value of ¢ ra”

and a' va'.

@& T (B, v, A,',0,1) bl I JreEiies,
% aeB.d Ad I a va IR &

Contd.




2. Answer any five questions : 2x5=10
fgcar ool e Tes fordll 8
1 1 J i covered
t in the chain N, m1s
(a) Prove tha oA

d only if n=m*
n <2l SIS AR

by n if an
o 9 (@ N X1, M
Wﬂﬁt’i n=m+1,Vn,meN
(b) Let P, Q and R be. three posets. Let
w,: P—>0 anid. Wgs Q= be order-
preserving maps. Then, prove that
wyo 18 order-preserving.
@ LA P, Q W€ R fof5r siekrei Frs
eofo | @ Ty, : P> Q % vy QO > R
-] P | (O A ol N @
w0y, TR T

(c) Give an example of a poset which has
exactly one maximal element, but does

not have a greatest element.

a5 iR @S AEfe Tued it T
=g |5l T’ (maximal) T A, [
‘59 (greatest) AW CIEY '

(d) Prove thatin a distributive lattice, each
element has at most one complement.

o519 T4 (@ 5 et 3@ Tee 2o
G Hife Bl ofTF AT

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

(e)

(9)

Prove that every distributiy '
e lat -
modular. tice is

et I 2

Let f:B—>C, where B and C are

Boo.lean algebras. Assume that f®ma
lattice homomorphism. Prove that if

f0)=0, f(1)=1, then f(d)=(f (a)),
Vae B .

WA f:B>C, I© B U= CIAN
Tl | 4R @ @ f G T e |
T @AM F(0)=0, F(1)=1, OF

A f(@)=(f (@), VaeB.
Draw the switching circuit of

P =x (X5(x5 + x4) + x5 (x5 + %))
PRI
P =X (x5 +x4)+ x5 (x5 '+ X))
SRPA 1

(h) Write the symbolic representation of

‘Identity-gate’ and ‘Or-gate’.
‘Identity—gaté’ W ‘Or-gate-3 AT
Togof fo1ai |

3 (Sem-2/CBCS) MATHG 1/2,RC/G 25 - Contd.



3

el

(@) Let X =
W:@”(X)'*Qn By
y/(A)"-:(gl: g, 35274

four questions : 5x4=20

sifa5 e TS forat &
{1,2 ..,n} and define

» 511)’ where,

{1 ,ieA}
g. —_ "
! Qi1 A

where

Ot e {(il, 155 440 i,):i/s are OQorl,Vj = 1, 2ywss n}
Prove that v 1s an order-isomorphism.

(b)

wWoE X={,2..; n} SN<
v p(X)>2" T®
v (A) = (81, Epy €335 2000 gn) ol

(1 ,ic Al
gi‘{o ,ig Al

sare 2" = (i, i s ip):i; (= 0 A 1,

Vji=1,2,.....,0}
o6 41 (@ p B TS| AN |

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=3

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

(c)

3 (Sem-2/CBCS) MATHG 1/2,RC/G 27

6ql 25 S, 60 AFE GAIGE O HEh,
Felerelid TN 31| | TRFFerg Ffite A2
ST ‘Hasse’ B@Cs! Sia= 41| a9icS oD
Tl (greatest element) & #AT® TAMA
(least element) (Bl fasilR Sfereat |

Let P and Q be two partially ordered

sets. (Px(Q, <) becomes a poset with

respect to the partial order relation r 4
defined by

(e, ) < (360, Yo) & (0 <Yy and x; < Y2),
Vx, Xo € P, Y1, Yo €Q.
Prove that (aj, by)—<(a,, by) in PxQ

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

@ T P R Q Yol IS Fhe AR |
(PxQ, <) WM#E T F=F <7 (IS <ol
SRS T AR (2 2{ | ‘<’ < TN T
(a1, Y1) <06, Yp) © 06 <y &x; <ys)
Vxi,xo€P, Yy, Yy, €0Q.

AG M @ PxQ-9©

(al: bl)_<(a2; bQ) fff‘f\_( Gl ﬂiEiCQ

(@ =a, b <b,) A (a <a,I=
bl:bQ)

Contd.



(d) Let P be a lattice. Then for il
a,b,c,deP, prove that 1+2+2=S

(i) a<avb
4 asb=(avcsbve and
aACSbAq,
(iii) (a<bandc<d)=
(avcsbvdandaAcsbAd)

| T P G Tl | (SNRLe AR
a, b,c,de PRI A = T '

(i) a<avb,

(1) a<b=(avc<bvc T

anc<bnc),

(it1) (a<b < c<d)= T
(avcéﬁbvd“\ﬁﬂ&a/\cgb/\'d)

(e/) If Lis a lattice, then prove that
x/\(yvvz)z(x/\y)v()w\z), Vx,y,z€L
4 L <5 GET =, o e w9«

xA(yvz)z(xAy)v(xAz), Vx,y,z€L

3 (Sem-2/CBCS) MATHG1/2,RC/G 28

vv
(ﬂ rove tha t 1f a latty
Pro 5 l '(UCC e 1% distributive

(XAY=XAZ,Xvy-= :
y xVZ):(y:Z),Vx,y,zeL

Z”” & QB[ % qe i& 2‘2 @‘G_fﬂ COTa(e oS
\» 7
\J 5 D, SILE ‘{ic‘

XAY=X =
(xAY=xnz,xvy=xvz)=(y=2),Vx,y,zel

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

a complement a', then

aV(a'/\b)zavb

4l 7 L 0 o ‘1 e fewd [ig 1@
a5t T | T a-< 9Ol 7F @' W, (SR
2 ¥ &

av(a'/\b):a\/b

 (h) Show that =
({1, 3,6,9,18}, ged, lcm) does not form
a Boolean algebra for the set of positiye
divisors of 18. Is it a lattice? Justify

’your answer. 2+3=5

el @ ({1,3,6,9 18} o T, FAALG) 9

- 18—3@@6@1@@7{&@@@&%1@?

SERIGS Wmléaﬁ@ﬁ % 7 TeR
wgraret anie

Contd.
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4. Answer any four questions : 10x4=4(Q

SRS x <1y e

ST 0 | 25 fs O 6
‘ 1 \9 < ’ =9
(@) Let (P,<) and (Q,<) be two partially o X<y A oy, P yco S
ordered sets, where Pand Q are disjoint JO, <) wm, (PUQ, <) Ty R
sets. Let x<y be defined on PUOQ if. @ﬁr@ Ml |

and only if either x,ye P and x<y in
Por, x,yeQ and x<y in Q. Again,
let x<'y be defined on PUQ if and
only if either x,ye P and x<y in P
or,x,ye@Q@ and x<y in Q, or
xeP, yeQ. Prove that both (PUQ, <)
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) —<—l) 6+4=1O

T (P, <) W% (Q, <) 45! WiRrerg
G 74Efs, IS PR Q (2R SHfrs 7eafs |
PUQ T ¢ x <y W@ 7 267 T
% I X, ye P 9% P-$ x<y, 9
XYeQ W Q8 x<y. W& PYUQ I

(b)

P={xy} 9vits w v @R x<y Wi
Qz{a,b,c} G @ 7 @ a<b<c.

(PUQ, <) o= (PUQ, <) Hasse fq
SR | |

Let P and Q be finite
sets and let w:P

map. Then, prove th
equivalent :

wfﬂPWQﬁnw%a@@ﬁﬁﬂ@%,
Y 497 @ Y:P—>Q 9B NIRRT
a1 comaE ami @ wete T
e

partially ordereq
Q be a bijective
at the following are

() v is an order-isomorphism
v O SRR B

(ii) X <Y in Pif and only if
v () <y (y) in Q
PS5 x <y IM 9% 708 O-9
v (x) <y (y)

‘ | 3 (Sem-2/CBCS) MATHG 1/2,R¢/G 31 Contd.
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<y in P if and only if

ey (y) in @

X

(i)

eelel 4l (4 A o7 7 e

& L~
xSY(X<y A x=y) @ cemmm <’ pa

v ( X) - |

p-® X-<Y 7If"f @4 Az O-%

/4 (x)<y (y) GANqG G| WA G ek 77 | ANE, AA %A1 (A
P34 ¢%q% ufets| aifm wu wE (i) T

that two finite partially ordereq

order-isomorphic if
be drawn with
6+4=10

Prove v
sets P and Q arc
and only if they can
identical Hasse diagrams.
ofsiiel @4l (31 751 T SIHFSIC @ FAcafs
P @ O -] P! TAIAE 7
w7 Wiz 33w wifen Hasse baca wiffe

A |

Let P be a set on which a binary relation

(d)

T 751
74 2|

(ii) 7%% @4 ‘<> AAEA A7
Prove that a lattice ordered set (L, <)
can be converted to algebraic lattice

(L, », v) and conversely.

s 4l A Lf@ wi<f@ela @fre aiEl (L, <)<
Srefrsa I (L, A, v) @ JEeass Al
(L, A, v) & SKFEeE @S (L, <) G

(c)
‘<’ is defined such that forall x,y,ze P
FATA Faa Al |

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

interval’ [x,yl={aeL|x<a<yj is a

sublattice of L. 5+5=10
qedl @ <ot et [idge arta ToAEERIE
frogd fafige | owd $91 (@ @l LS

R o1 GIe x, y—=< A ST
_{ael|x<a<y) LT G0 THEAI

(i)  x<x is false, ’
i) (x<yandy<z)=(x<z) ' '

Prove that if ‘<’ is defined by i

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 (i).

@ 25 P b1 752f© TS <’ HofF G RO

79 (2% @ P-® 7 X, Y, z € P AE

i x<x fT

(@) (X<y P y<z)=(x<z) [x, yl
3 (Sem-2/CBCS) MATHG 1/2,RC/G 32 3 (Sem-2/CBCS) MATHG 1/2,RC/G 33 Contd.



w that the set N, having p?rtially
ordered by divisibility’ is a distributiye
Jattice. Is 1t complemented ? Show that
1 partially ordered subset

Q=1
(No, <), where Ny =NU{0} and

aSbC?alb is

) Sho

| 2 4,5,6,12,20,30, 60} of

not a lattice.
6+2+2= 10

el (@ Referd A SREFeIE T
N weaferst e fafs WA @b ey
g e (complemented) (I ? MYs3t
(W, <)-3 TRRFSII Fre Topicafo

0=1{1,24,5,6,12,20, 30,60} <G T
TWAO Ny =NU{O} 9% a<bealb.

(g) 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

3 [Sem-2/CBCS) MATHG 1/2, RC/G 34

< S impgﬁ{avlq
E © f: . ~ 2 N - ®
TRPA fefey 2mat oy PR e et

Afots | R25 B Sz el B ) o |

(h) Define Boolean algebra and Boolean
homomorphism. Prove that, for a] X, y
in a Boolean algebra 1+1+8=10

TR Jeriide Sk Jolm SHerei Fcg i |
AN 9 (T GG e Teefdew A x, y=
AR o

() (cry) =xvy
W (xv y)’ =X ANY
W) x<yox>y

(iv) x<y=(xay =0)

‘O’ 1s the ‘zero element’ of the Boolean
algebra.

‘0’ ®5 IR Jeelices “ TAmIA’ |
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Boolean algebra. Prove

that every finite Boolean algebra has
at least one atom. Prove that if p and
a Boolean algebra such

Define atom of a

g are atoms in
that p#q, then pAgs 0.
P 1+5+4=10
@5 g7 Qelded «HII K frail | e
4 (3 o575 TN ATA JElle® SIEs Bl
5w T | & I (3 3 p O g O
Soafien @B W IS pEq, (ST
pAq=Ol ‘ , | ,
() Let Bbea finite Boolean algebra. Then

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

(@l 7o B €51 I L AT | (oA
g T @ A @B RE® X Wi, I B
P(X)] G| SIS | )
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