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OPTION - A
(Algebra)
Paper : MAT-HG-2016/MAT-RC-2016

1. Answer any ten questions: 1x10=10

et 7zbr e} Teg fo7l ¢

(@) If sum of two roots of the equation

x® - p)::2 +gx—-r =0 1s zero, then

T A=A x> - px® +gx—r =0 I TR
QTS XU =, (O0%

i pgq-r=0

(i) pr-q=0

(iii) ar-p=0

(iv) pr+q=0

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

2x> -5x% -4x+20= 0, then the value
of (a+f+y)(ef+ By +ya) is

a, B,y A4 2x° -5x2 -4x+20=0 ¥
AR, (a+f+y) (aff + By +ya) INT RS
G 7

(ii) -5

(iii) 6

(iv)] 20
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(c) If the product of two roots of the equation

x*+4x3-2x2-12x+9=0 is 3, then
the product of other two roots is
x*+4x® -2x* -12x+9=0 INIIVON
WOl SETR 5= Tel 3 R, D01 SE 2[4 T
X
) 4
i) -4
(iii) 3
(iv) -3
(d) The square roots of —2i are
~2i 3 I @T T
i +(Q0-1)
i) *+(1+19)
i) +(i-1)
(iv) *(-1-1i)
(e) Construct an example of a 3x3 matrix

which is both symmetric and skew
symmetric.

B 3x3 (% o7 31 [ Tom Aufire
% [ AN |
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(/) 1If A and B are matrices, then rank of

the matrix (A OJ 1S
O B

T A W% B g0l cs‘r’lawmm(‘é 0]

B
(TAFFOR I 79
(i) rank (A) + rank (B)
() rank (A) - rank (B)
(i) rank (A) . rank (B)
(iv) rank (A)/rank (B)
(g A homogeneous system of m linear
equations in n unknown possesses the

trivial solution if the rank of the
coefficient matrix is

m aRT AN W n @S AR A7 G5
AT YA [T AWigR A I oA
e ®0R @i = |

i) m

i) n

(iii) m+n

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

A SF B 5! A9 GIes I o< IMeg

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

SERENE GNETS® A W% BI IR
PAQ=B

(i) PA=B, for a non-singular matrix P
SR (e PY A PA=B

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

(iv) PB=A for a non-singular matrix P
SRR TR P AR PB=A

(i) What is the identity element of the

group (G, *) where G=R-{-1} and

axb=a+b+ab, for all a,beG ?

MY (G, *) I 43T GNeEs! & 23 T

G=R-{1} W% AN a,beG I

R ar*rb=a+b+ab?

() Construct a multiplication table for Z;.
Z, AR TR (GIF 93 157 341 |
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(k) What is the order of the following
permutation ?

o] RUoR T [ ¢

1 2 3 4 5 6.7 8
5 8 7 2 3 6 1 4

1 2 3 4
0 If(frfﬁ)a=(4 5 1 2],

find (Rfa =) o*

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

A TA GO RN+ a,beCG Reicl vol
T | (O

i) O (aba'1)= 0 (a)

(ii) O (aba_1)= 0 (a'l)
(i) O (aba'1)= 0 (b)
(iv) None of the above

(n) Write the units of the ring of integers
Z.

e RYR IeY Z I AforEnng Q1
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(0) What are the eigenvalues of the
following matrix ?

O (T F01E Sz @] & 29 ¢

(-1 O 0 0)
2 O O
O 0 -3 O
. 0 O 0O 4
2. Answer any five questions: 2x5=10

feat =Aeoior 2t el fo s

(a) Determine x, y, z, if

X, Y, z [efm <=1, T

. x+2 y+3 _(3 6)T
3 o ) Yy 2z
(b) Is the following system consistent?
Determine it.

©oTe ATICO! IPIRTS A ¢ el 41

X+2y+z=2
2x +4y =2
3x+6y+z=4
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(c) Show that Oec (A) if and only if A is
a singular matrix.
MY @ Oeo(A) IM =% IR A 9B
QST GlETF |

(d) Find the value of > a°g if a, 8,y are
Vi

the roots of the cubic equation

x3+px2+qx+r=0

foare e x3+px2+qx+r=03‘i,1?1
Ul a, B,y @ Za2ﬂ I IR [T =41
(e) Evaluate (9 Tfered) ¢

(«/§+i)11

() Let G be a group. Prove that if x’=e
for all xeG, then G is an Abelian

group.
¥ DA G @Bl g9l I x° =e FICNERN
x € G IR, (SCF AN T (T G 961 G
29 |

(g9 Define a cyclic group and give one
example.

PRI TRER @ o1l S by Twizge Al |
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(h) Prove that any group of prime order is
cyclic.

25 ¥4 (@ Gfed s et 79 s |

3. Answer any four questions: Sx4=20

Rz 51f961 e Teq foral ¢

(a) Solve the equation

x2 —5x% —-16x + 80 = 0if the sum of
two of its roots is zero.

x3 —5x% —16x + 80 = 0 FANFRICBIF 75! o1
CASFE [ T, ANPICO! FLE T |

(b) Solve the following quadratic equation :

Oe] RO ATNFICo! AL 97

iz2-2(1+i)z+1=0 for zeC

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

BTG AT ATOF B TA] GIATH0I
R e [Ada w11 3
4 -8 5
A=|4 -7 4
% = 9

Contd.
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(d) Determine the reduced row echelon
form of the matrix

1 2 3 3
A=|2 4 6 9
2 6 7 6

and express each nonbasic column in

terms of the basic columns. 3+2=5
1 2 3 3

A=12 4 6 9 GheewoR Y3
2 6 7 6

AN GroeT Fo [N 311 =% ATSTO! S FST
T BB FITS & 37|

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

G SIS AR LATICON AN TN
ey 71 8

X;+ Xp +2x3 +2x4+x5 =1
2x; +2x, +4x3 +4x4 +3x5 =1
2Xx) +2Xy +4X3 +4X4 +2X5 =2
3x; +5x5 +8x3 +6x4 +5x5 =3
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(/) Find the eigenvalues, spectrum and

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

1
HiRemre] T 1)

Az[l "3 I SIS, PRIV WD

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

IM GBI A SNE q, b e G, (T A

TN @ ax=b ANIRER 9o o™
Y CoNidl A |

(ii) In a group G, show that

(ab 1_plg?, forall qbeG.
2

e @ WY G (ab)'=b"la’’,
NICEAER a, be G I @
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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 k e Z, prove that

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

OBl AR G OOIR AR 73 @ | 411 T
G FEOR a @ 6t Gia | 3 o 3 T

NEC S keZ, (@BANI IR T a* =€
I = IMCT 0 (a)|k.

4. Answer any four questions: 10x4=40

etz bif<5T 2= T ot ¢

(a) (i) State and prove De Moivre’s
theorem for integral index.

1+5=6

S TZoRT TooMIo! SIS I AR foril
WIS S |

(i) Show that . 4

cos36 = 4cos”> 0 -3cosb

sin30 =3sinf -4sin° 8

med (@
cos36 = 4cos> 0 -3cosb

sin36 = 3sinf-4sin’> 6
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(b) (i) Solve the equation

x> ~9x2 4+23x-15=0
whose roots are in arithmetic
progression. 5

x> -9x2? +23x-15=0 FAIFIICO!
FAAIGE I IR FEPNR AN Aoifee
SR |

(i) Find the condition that the equation

x - px2 +gx-r=0 should have

its roots in geometric progression.
S

x3 = px? + gx — r = O ARG TR
ST eefos IR HS! [efa =1 |

(c) (i) Find the value of
B+y-aP +(+a-p) +(a+p-7)

if a, 3,y are the roots of the

equation x> +px2 +gx+r=0.

S
a, B, y TN x3 + px? +gx+r=0%
T4 0,
Brr-aP +(r+a-pP +(a+p-7)" 3
T Bferea |
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(i) Solve the equation S

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

x3—9x2+14x+24=0 ATNBICO!
SN = T G0 o7 3 2 2 SO AT |

(d) (1) Find the value of

(a2 +2)(ﬂ2 +2)(72 +2)(c5‘2 +2)

where a, 8, 7,5 are the roots of
the equation

x4—7x3+8x2—5x+10=0-

5
(@2 +2)(82 +2) (2 +2) (62 +2) 3 7=
Rdfa =11 9% q, B, y, 5 AT
x*-7x° +8x*-5x+10=0 I I

(i) If the equation

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

ANFId x* -2x3 +4x2 +6x-21=0%
7ol I6 e [ [kl oage 2@
AN I e e 3
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(e} (i) Explain why the following
homogeneous system has infinitely
many solutions, and find the
general solution: S

OH] AN ANAIGIR [T SN RS
AL ol T JYT T, SN AR
A [efm 1 3

xl +2x2+2x3 =0
2x;+9x,+7x3 =0

3x1 +6x2 + 6X3 =0

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

| I, O
A-—N,:O 0 5

Im A @Bl mxn cﬁmwmﬁ‘r,

oA T A~N. =| " 0)
“{lo O
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() () Determine the rank and identify
the basic columns in the matrix

1 2 1 1
A=|2 4 2 2 .
3 6 3 4
1 2 1 1
A=12 4 2 2| cheewoR
3 6 3 4
&It Fefa 311 o= 36 TSEIR ote 1 |

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

AN T (T G961 35T QTS SR TS
a1 e Wi [T Whe Gliaes
Qo P19 AR

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

(/‘L'l, x) is an eigenpair for A”!. 4
I 5! SFIIIH Gl s AIAA (4, x)

IO SRCSNCIRT A, (7P @ A~ IR
(2, x) <Ot ST 29
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(ii) 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

g9l T A GOt A Gl s | AR
a ¢ o (A) I &9 4 (T x, AT <ot

wiRere sy I Wi ;MR x,
(A-al)! 3 9O HiFHCSIR |
(h) (i)‘ If H is a subgroup of a finite group

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

W H, 51 AfTe AT GI T ey,
(OEZE AN <M P HI A GI AR
9Bl OGS |

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

4 T G Bl AW HWF aeG. (TSI
@ (a), GI 95! TANA|
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(i) (A) Let Gbe a group, and H and K be
subgroups of G. If h™'khe K for
all heH and ke K, prove that
HK 1is a subgroup of G. 5
@ T G GOl WY, R H 9k K 3R
ToY | I FITANAR he H Wi

ke K IW®@ h™lkh e K (SR 294
¥ (T HK, G- 9G6f S99 |

(B) Prove that the intersection of any
collection of subgroups of a group
is a subgroup of the group. S

A9 I T GO ] @@ 29
TR (I FANCOIE GBI T2 |

() () Let S be a commutative ring and
R be a subset of S. Prove that R is
a subring of Sif and only if 6
4] To1 S GOl TR T AP+ R,
S I GO TS | W9 ¥ (T R, ST
bl ToRey M S IR

(1) R is closed under addition
and multiplication

T SR #F9 i AATF R
R
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(2) if aeR, then —aeR,
M ae R (OWZE —-aeR,

(3) R contains the identity
element

RS S I OIF (G100 AT |

(i) Prove that in a commutative ring

R, the set RX of units of R is an
Abelian group - under the
multiplication of R. 4

id ¥ @ 9ol FARFAET JFF R©

AferEnTE @R kDS RX @ R o3¢l
AT AATE GO QRN AT N IFE |
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OPTION -B
( Discrete Mathematics)
Paper : MAT-HG-2026

1. Answer any ten questions: 1x10=10

Rreiran w2b1 o et s

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

where a<b < a|b. Give an example

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

{ A (N, <) 96 SHTeir Fie JAZ1S,
T® a<boalb. 9GO ‘OBmIAI TR
frat, R N -3 961 ToizzfSs, SR Gt 7o1F]
7Rl ARPS =

(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 ?
QR P =Q = {0, 1} TR ‘<’ I=4F (10
ol SFTeie @ A3, ¢: P> Q R
TS $(0)=14(1)=0. ¢ B FTH-GIFI
ARE = 2
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(c)

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

R={(4,4),(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).

@A A={4,5,6,7) T®

R= {(4: 4): (5: 5): (6: 6), (7: 7): (4: 5): (4: 6): (4: 7)1 (5: 6): (5: 7): (6: 7)}

(d)

(e)

Gt 61 7TE (T (A, R) <ot SiFreid e
A2 =W (A, R) -3 07© Fol |

Let X be a non-empty set, and
((X),<) be a poset. Is it a chain?

¥ TE X a6 e G Re 727, 9=
(P(X),c) 96t SiFTei Fhre AZfS |
3 @Bt ¥ S ?

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

P become a lattice ?
¥ ¥ (P, <) 9ol SReei wie F)fe|
P (foh et T 2| 2
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() Let D={1,2,510}. Let |’ (divides) be
the partial ordering on D. Evaluate
2v5S.

YN 9 D={1,2,510} | @& T ‘|’ (T
() DX 80 9ol I & oiF | 2 v 5

0N 4 )

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

R GRG SRS @ 7oE7 e ol o
QA @ 2

(h) Let L be a lattice and aeL. Is {a} a
sublattice ?

¥ T L 9O &l 9% ael | {a} 9B
ToATEl @R 2

() Define lattice homomorphism.
QA SR e & |

) When is a lattice said to be bounded ?

Sl GoIF @foat Afiea I @ W 2
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(k) Define complemented lattice.

TIYE eI AR &7 |

() Define Boolean polynomials.
I I2PM-] & for |

(m) Is the complement of an element in
Boolean algebra unique ?

R TEeides @bl GieR 738 S @S 2

(n) Let M be a non-empty set. What are
the O’ and ‘1’ elements of the Boolean
algebra 2P(M) equipped with the usual

operations ‘N’ and ‘Y’?

W@ T M 9o wZfs o [ =11 )’ 9=
‘U’ AigRe aferae sftee @ Jioeifds
P(M)T O = ‘1’ ToAmE 5 2

(o) Let (B,v,A,’,0,1) be a Boolean algebra,
and a e B. Write the value of a'Aa”
and a'va.

@ A (B,v,A,’,0,1) @bt A e,
R aeB.a Aad" 9R a' va I |

3 (Sem-2/CBCS) MATHG 1/2,RC/G 23 Contd.



2. Answer any five questions: 2x5=10

Ricicat =iob! ok Teq fordi 8

(a) Prove that in the chain N, m is covered
by nifand only if n=m+1,Vn,meN.
oMY T (@ N 8T8, m, n I S MW
W% IMR n=m+1,Vn,me N |

(b)) Let P, Q and R be three posets. Let

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

wooy, is order-preserving.

& T P, Q 9% R o6 wishiTem wiie
MG AT g : P> Q |F pp: Q > R
TARITFIPE T | (O A A9 B (T
Voo yy TN-TTHADIS] T |

(c) Give an example of a poset which has
exactly one maximal element, but does
not have a greatest element.

Bt SR TR T B f T
TR 9! FAD” (maximal) AR s, R
‘T (greatest) oA 3]

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

oY 9 (@ 9ot KRR I& wrtre afes;
(N {8 Bt =76 M|
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(e) Prove that every distributive lattice is
modular.

205t RroweiRiR 3o sl oSam gt e
90 |

() Let f:B—>C, where B and C are

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

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

31 25 f:B—>C, I¥° B U C 3
Serifde | R @R @ f 96 Qi SEEEel |
st 91 @ I F(0)=0, fF(@)=1, (OF

7@ f(a)=(f(a), YaeB.

(g) Draw the switching circuit of
pP=X (xp(x3 + X4)+ X3 (x5 + X))
pafoe T84l
P=X (x(x3 + X4)+ X3 (x5 + X))
T F41

(h) Write the symbolic representation of
‘Identity-gate’ and ‘Or-gate’.
‘Identity-gate’ A% ‘Or-gate-< HO P
oo ot
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3. Answer any four questions: Sx4=20

Rzt sifHor 2] Ted o1l ¢
(@) Let X={1,2,...,n} and define

w P (X)->2" by
v (A) = (¢, &y, €5, ..., €, ), Where,

1 ,1eA
=10 icA

where

2" = [(il, Iy eeney Iy ) : i;’s areQorl,Vj=1,2,..

Prove that y is an order-isomorphism.
WA X={,2,...,n} I
vip(X)->2" I
v (A)=(e, &5, €3, 2n0, &) SR

1 ,ieA
&; = .
0 ,igA

i}

ETHY 2n={(i1,i2,....,in):ijt§cq 01,

VJ - 1,‘ 2, ....,n}

AN T T v GO TSR] AR |

(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
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@RS S, 60T FAEN AT SoRA AL,
Rerereim o w11 wifrer ofie wefe
S ‘Hasse’ Bathl @it 11 oics oif{®
G (greatest element) W% FRY oA
(least element)(5 RBIR Tfeneat |

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, Y2) & (1 < y; and x, < ),
VX, Xo€P, Y;,Y, €Q.

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

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

@ T P WE Q Yol ERFeIR Fhe WS |
(PxQ, <) Wi & 7™F ‘<7 Tre 9ol
TSI @hio AZ (R AE@ | ‘<’ X FRAK! T
(1, )< (x0, 42) @ (2 &x5y,)
Vx;, x, €P, Y,y €0Q.

o9 1 (T PxQ-9

(a;, b)) —<(az, b,) T = e

(a; =a, ¥ b —<by) A (a <a,H<
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

(I) a<avb,

(i) a<b=(avc<bvc and

anc<bac),

(i) (a<bandc<d)=

(avec<bvdandaac<bad)

€ T P 9] Tl | CORE AR
a,b,c,de PR &4 ¢

(l) a<avb,

(i) a<b=>(avc<bvc S

anc<bnac),

(iii) (a<b ¥R c<d)=>
(ave<bvd 9 anc<bad)

(e} 1f Lis a lattice, then prove that

xAalyvz)z(xay)v(xaz),Vx,y zel

I L 9GOl St T, (OERE amd 79

xAYvz)2(xay)v(xaz),Vx,y zelL
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(f) Prove that, if a lattice L is distributive,
then

(xAy=xnz,xvy=xvz)=(y=2),Vx,y,zel

I L @bl RexeiiRfe 3@ &=l oz o
A

(xAy=xarz,xvy=xvz)=>(y=2),Vx,y,zel

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

av(@a ab)=avb

@ TA L O Wi 1R e Kot [ 3%
@1 Tt | I aF 9Ol 47T o' R, (SEA
o ¥

av(@ab)=avb

(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. 2+3=5
@edt @ ({1, 3,6,9,18} A, AALG) @

18 AINT ©IEPY MRS AW <GB FE
et 467 6= | T GO Tell @RS ? TEH

TSl gviH F9 |
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4, Answer any four questions: 10x4=40

Rzt 55T 2T el fordli ¢

(a) Let (P,<) and (Q,<) be two partially
ordered sets, where Pand Q are disjoint
sets. Let x <y be defined on PUQ if

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,yeQ and x<y in Q, or
x € P, yeQ. Prove that both (PUQ, <)
and (PUQ,<) are partially ordered
sets.

Let P={x,y}, such that x<y and
Q=1{a, b,c} such that a<b<c. Draw
Hasse diagram of (Pyo, <) and
(PUQ, <). 6+4=10

W R (P,<) W (Q,<) W WFROIE
TS S, T PUR O tarmwirefie e |
PUQS @@ x <y raifie it zew o
% JfMeg XLYeP WS P95 x<y, I

%YeQ B Q® x<y. wird pUO =
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SO x<'y WeRe w1 W W e Az
X,YeP U PS x<y A x,yeQ
O x<y A xeP, yeQ. &d904 [ @
(PUQ, <) w® (PUQ, <) Tomw wiFmeiR
TS WIS |

P={x,y} 9T & T @ x<y =
Q={a,b,c} 9HF & T (T a<b<c.
(PUQ, <) R (PUQ, <)< Hasse fog
S 4 |

(b) Let Pand Q be finite partially ordered

sets and let w:P—-> Q be a bijective
map. Then, prove that the following are
equivalent :

[ TA PR QﬁﬂW\ﬁW@ﬁGﬁ\ﬁ%
O & @ p:P—>Q 9B G wge
foud | (oA AWl T (@ St AR
AN 3
(i) ¥ is an order-isomorphism

y G5 PASRIHITN] a9
(i) x<y in Pif and only if

v (x)<y(y) in Q

P x<y M 9= IWMZ Q-

v (x)<y (y)
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(i) x—<Y in P if and only if

v (x)<y(y) in Q

Ps x—<y W W% MR Q-

y (x) =<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
2ot 1 (T 7B I RISl wie TR
P U@ Q @N-IREFATN G| AN I
W T 250 Sfeq Hasse Ba@ Siildd
AR |

(c) Let Pbe a set on which a binary relation
‘<’ is defined such that for all x,y,z€P

(i) x<x is false, |

(i) (x<yandy<z)=(x<z).
Prove that if ‘<’ is defined by
x<y&e(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).

{91 Q5 P bl RS T8 <’ ool qemiE RIS
1 (7R @ P8 @l X, Y, z e P AW
i) x<x g,
(W) (X<Y 9P y<z)=(x<z)
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AT T @ IM ‘<’ I A

xSy (x<y A x=y) I, OF=HA ‘<’ P
@A GBI TEHF T F9F 29| T, 2l T @
P 8oge ofSh WiHE @ S (i) Wi
(i) & T ‘<’ T o[ e W |

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

(L, A, v) and conversely.

o T (@ <5t RO TS Tl (L, <)
e G (L, A, v) & SR Sienasi St
(L, A, v) T TEFOR FRO (L, <) T
TR 4 AR

(e) 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,y]={aeLl|x<a<y} is a
sublattice of L. 5+5=10

osdl @ @ Roedt Rife wietie Tosrets
frexd g oaWd 39 @ @&l L3
R 761 e x, y—< AR ST

[x,yl={faeL|x<a<y} L=< 5! GomiEl |
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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={1,245,6,12, 20, 30, 60} of
(N,, <), where Ny =NU{0} and

a<bealb is not a lattice.
6+2+2=10

(et @ Retery 7|l AT Fhie @[
N wzfots fyexd f3fd wia @Bt e
% 93 (complemented) IS ? (S @
(N, <) SRS Fhie Tz

0={124,5,6,12,20, 30,60} €0l Tl
T IS Nyg=NU{0} 9% a<b<alb.

(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
s.witch can switch on or switch off the
l1gh.ts. Determine the switching circuit
b, 1ts symbolic representation, and
conjca.lct diagram. Each switch has two
positions — either on or off.

4+2+4=10
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(BTTST IRBL DR 9Bl BieT (R !

TR IRCS [@fes p3b wRi foRHG p2w
eI T 30, sl AfSE! pars #iEs o
31 <& R A P TEN p, T 2SR
Torgiol R 1 Wi DR B wig =4 |

2AfSCB1 R259 Y51 SRE AT — = O I O |

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

A Feeifde SR N SAghere Age! 3 |
e I (@ GOl TR eeiTos Tt x, y<
AR

() (xAy) =xvy
(11) (xvy)r =x AY
(i) x<yeox2y

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

‘0’ is the “zero element’ of the Boolean
algebra.

0’ T AT Jreeied W+ TAMI’ |
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(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#qg, then pag=0.
1+5+4=10
OB I Soniies ‘oY Sicw fam | e
M (T ! I TR oo Swes b
"GO’ YT | A T (T IM p W g GBI A
Jeaifdex ‘WON W I9 pxg, (SEIA
paq=01
() Let Bbe a finite Boolean algebra. Then

prove that there exists a set X such
that B is isomorphic to 22(X).

@RS B G N T Qenifde | (o
Y TN @ G 9Bl RS X iy, T B,
P(X)R G AR |
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