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OPTION - A
(Algebra)
Paper : MAT-HG-2016/MAT-RC-2016
1. Answer any ten questions: 1x10=10
Rizetean wzbr ersd Tes forall ¢

(@) If sum of two roots of the equation

x® - px® +gx-r =0 is zero, then

I AN x° — px® +gx—r =0 I 51 TH
QT WU =, (O

i) pq-r=0

(i) pr—-g=0

(iii) qgr-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)(af+ fy+ya) is

a, B,y TNIAY4 2x° —-5x* -4x+20=0 ¥
TRE, (a+ B+y) (aff + By +ya) IMAII
f 7

(it) -5

() 6

(iv) 20
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(c) 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 IANIIIGN

WOl o9 739 T 3 T, 0! TR o[ T
23

() 4

(i) —4

(i) 3

(iv) =3

(d) The square réots lof —21 are
~2i 3 (@ T T
i) x(@1-1i)
i) =(@Q+7)
i) +({i-1)
(i) +(-1-i)
(e) Construct an example of a 3x3 matrix

which is both symmetric and skew
symmetric.

9Bl 3x3 G o7 <1 A Tem Fwfre
% REw S|
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() 1If A and B are matrices, then rank of

the matrix A4 0 is
O B

T A 9% B 90! C‘STIFIW@,CGCE(A 0]

0O B
(TEFFFOR (I 79
() rank (A) + rank (B)
(i) rank (A) — rank (B)
(i) rank (A) . rank (B)
(iv) rank (A)/rank (B)
(g0 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 e AR A7 G
AN T’ [Ids iy s I A
GheF =R @I = |

() m

(i) n

i) m+n

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

A 9% B Yol JIge Glers I o IMez

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

SEFIENE eSS A Wi BI I
PAQ=B

(i) PA=B, for a non-singular matrix P
SN (e P 3 PA=B

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

(iv) PB=A for a non-singular matrix P
SRR GNeF PR A PB=A

(i) What is the identity element of the

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

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

A (G, +) I 9FF o] & ¥ TS

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

Jd a*b=a+b+ab?

() Construct a multiplication table for Z;.
Z; T AR 7R (GIA Q37 o7 11
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(k) What is the order of the following
permutation ?

el [JForeR wEt e 2

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

1 2 3 4
U If(nﬁ)a:(zt 3 1 2)’

find (Rfa =11) o}

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

@l T G Bl A W q, be G I 7!
R I ACIA)

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

i) 0(aba™t)=0 ()
(iv) None of the above

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

w2 SRR Ty Z I AfoEnig Q1 T
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(o) What are the eigenvalues of the
following matrix ?

O GIATFCOR Sz (@ & 29 ¢

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

fieelcar =ieotor 2wt Tl o e

(a@) Determine x, y, 2, if

x, Y, z [T 3, W

5 x+2 yYy+3 _(3 G]T
3 0 ) \y =z
(b) 1Is the following system consistent?
Determine it.

©eTq AAIAICH PRTS WA ? [ef 3=

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.
MYSA @ Oeo (A) TM % IMZ A 9O
QAfST (TTFF |

(d) Find the value of ZaQﬂ if a, B,y are
the roots of the cubic equation

x3+px2+qx+r=0

faare TP x3+px2+qx+r=0§‘a1?'1
PR0! a, B,y R Zazﬂ I IR [efa =41
(e) Evaluate (9 Tfe1ed) ¢

(J§+i)”

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

@ TA G 9B Weg) I x° = e FAICENRN
x € G IINX, (STT AN T (T G GBI G
W |

(g0 Define a cyclic group and give one
example.

P 2T @ ol SR g5y Twizge |
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(h) Prove that any group of prime order is
cyclic.

e 9 (¥ CNE AR it 739 53R |

3. Answer any four questions: S5x4=20

Rz 5ifaor ek Tex foall 8

(a) Solve the equation

X2 —-5x2 —16x +80 = 0if the sum of
two of its roots is zero.

x2 —=5x2% —=16x + 80 = 0 ANPIBR 10! o1
CTINTE X T, ATPINO! NG 1 |

(b) Solve the following quadratic equation :
wed fRqre STHIBRECO! AL 1 8

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

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

BTG AT 2 OF BRI TR CTETTHOI
R Gliees Fda 41 ¢

4 -8 5
A=4 -7 4
5 ~4 2
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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| CAFTwHR AYFS
2 6 7 6

=Y QT T [T 71 =1 AfSTo! e TES
T6 FYERFT TS A3 10|

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

equations :
OA] SPTHIRS] AN NI AR NG
Rdfm <4t ¢

X; + Xg +2X3 +2X4 + X5 =1
2x; +2xp +4x3 +4x4 +3x5 =1
2x) +2Xo +4X3 +4X4 +2Xx5 =2
3x; +5x5 +8x3 +6x4 +5x5 =3

3 (Sem-2/CBCS) MATHG1/2,RC/G 10
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(f/ Find the eigenvalues, spectrum and

: 1 -1
eigenvectors of A = I L

1
Hiemresl [T 1|

A=[1 _3 3 FIBLSFAN, BB S

(g9 (i) Prove that if G is a group and
a, b e G, then the equation ax=>b
has a unique solution. 3

I GBI G q, b e G, (OB AN

¢ @A ax=>b TR G HRS™
AL (oI T |

(ii) In a group G, show that

(ab)!=b7'a™, for all a,beG.
2

e @ AW GS (ab) l=bla7l,
FICARR a, be G I A@|
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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

B! L N WBIR MR A&l &7t | 4 T
G NOR a WEE 9ot Gher | I a 3 T

FfowR keZ, (@B aANI = T a* =e
I % I 0 (a)|k.

4. Answer any four questions: 10x4=40

fRrFrzat 5oy ereR Tel o7t 8

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

1+5=6

S WZSITR ToloMITh! S1s 5T A foril
S el 3 |

(i) Show that - 4

cos360 =4 cos” 6 -3cosb

sin30 =3sinf—-4sin> 6

sl @
cos36 = 4cos> 0 -3cosb

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

x2-9x%2 +23x-15=0
whose roots are in arithmetic
progression. 5

X2 —9x2 +23x—-15=0 N0
MY I I FEER AN Asifos
IR |

(ii) Find the condition that the equation

x? — px2 +gx-r =0 should have

its roots in geometric progression.
o

x3 - px? + gx — r = O TRRAGR FTEZ
QTG 2oIfSs AT 5601 FefT =4t |

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

if a,f,y are the roots of the

equation x> +p3<:2 +gx+r=0.

S
a, B, y TN x>+ px® +gx+r =09
PEEIGH
Brr-af +@+a-pY+(@+p-7) 3
T4 Sfered|
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(i) Solve the equation S

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

x° -9x% +14x+24 =0 FATITRTI
SN = TR G0 o1 3 @ 2 Soire® AT |

(d) (1) Find the value of

(a2 4-2)(,62 +2)(;/2 +2)(c5‘2 +2)

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

x*-7x%+8x?-5x+10=0-

S
(a2+2)(,82+2)(72+2)(52+2)3 RIC
Rdfa =1 9 q, B, y, 5 TR
x4—7x3+8x2—5x+10=035F1'l

(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. S
ANFd x? -2x3 +4x2 +6x-21=0%
7ol & TR 8 R[eidie baye 2@
ARG ST 6 [l 30

3 (Sem-2/CBCS) MATHG 1/2,RC/G 14
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(e) () Explain why the following
homogeneous system has infinitely
many solutions, and find the
general solution: S

o] NG YNEIOR [ SHIN WRYS
FAMLA ORI T I [, S AR
Ay Rl 8

2x1+5x2 +7X3 =0

3x1 +6JC2 +6xs = 0

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

| I. O
A~N,=0 0 5

I A 9Bl mxn cﬂwmmﬁn

I. O
A A~N,=|"T
s 1 . [0 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 5
3 6 3 4
1 2 1 1
A=12 4 2 2 CherewtoR
3 6 3 4
IS Fefy 391 =% o1 TSR o 11 |

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

A [ (T GBI I TS SRS TSI
Q51 ANTe Wk [Jgw it Ghisess
QST oI domt TR AR

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

(;L‘l, x) is an eigenpair for A7!. 4
I 0! SR (e ® AIIA (4, x)

B! SRR 2T, S @ A~ IR
(177, x) <Ot SRR 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

@ T A 61 I CNEFT | FARCENRR
a ¢ o (A) IR T4 A (T x, AT 0

wizsee gy I wiwe IMR x,
(A-al)! 3 G5l TSI |
(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 M® AT GI Toey,
(OEZCE A9id ¥ (T HI A GI Fiai]
Gl OIEF |

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

¥3l T G 96l 7AW T ae G. @S
@ (a), G ¢l ToPiRT |

3 (Sem-2/CBCS) MATHG 1/2,RC/G 17 Contd.
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() (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. S
Q@ T G GOl 7Y, W H P K 3R
T | I FAFCENIR he H Wi

ke K IAW@ h 'kh e K (SEZCE A4
¥ (@ HK, G-I 95l Toeq |

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

A9 I (T 9GOl R R ==
T (T IO B! BT |

0) () 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
A S I FARMTT =T SIS R,
S I o1 TS | W9 ¥ (T R, ST
@l Ty IM S MR

(I) R is closed under addition
and multiplication

IS % 779 AfFW ACATF R
IEET

3 (Sem-2/CBCS) MATHG1/2,RC/G 18
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(2) if aeR, then —aeR,
IM ae R (ST —-ae€eR,

(3) R contains the identity
element

RS S I GFF el 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

A I ¥ 6 FARMEET IFF RS

AT @I kS RX @ RF Rk
AR ATATE G5 G AW 5154 IR |
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OPTION -B
( Discrete Mathematics)
Paper : MAT-HG-2026

1. Answer any ten questions : 1x10=10

[zl w2br o=k Tel ¢

(a) 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, <) @B SRNFeIR Fhre 713,
TS a<boalb. GO ‘WfomHaTI TR
frt, RO N -3 951 BopicafSs, SR G 101
7Ql e =i

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

the usual ‘<’ relation. Let ¢: P> Q,
such that ¢(0)=1,6(1)=0. Is ¢ an
order-isomorphism ?
@A P=0Q =1{0, 1} AR ‘<’ 7T>FJ 100
WOl SiMeI FNe 7S, ¢: P> Q @Rl
TS $(0)=1,4(1)=0. ¢ 901 TA-GLFFI
TIRT @ 2
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(c Let A={4,5,6,7}, and let
R= {(4: 4)1 (5: 5): (6: 6): (7: 7)’ (4, 5)} (41 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).
1T A={4,5,6,7} T

R = {(43 4)-! (51 5)‘ (6’ 6)’ (7) 7)’ (4! 5)’ (41 6)’ (4’ 7)1 (5! 6)) (5’ 7)’ (61 7)}
A <1 TE @ (A, R) <ol SiFweiR e
7S = (A, R) -3 (@© |

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

[ TE X G5 e G ke 723, 9=
(P(X),c) 951 SRFFeIE Fhre ARES |
B 51 ¥ AP ?

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

P become a lattice ?

£l T (P, <) 9ol SR @fie S|
P (IfoH el T SIS 2
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() Let D={1,2,5,10}. Let ‘|’ (divides) be
the partial ordering on D. Evaluate
2v 9.

W R D={,2,510} | € T ‘|’ (]
) DI 8IS b SIRMS & 579 F | 2 5

TR 3 |

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

R 4R SIS @9 T=oE7 Gre ot sof
QA @S ?

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

€ T L 961 Sl W% ael | {a} 95
ToAwE @ 2

() Define lattice homomorphism.
Qe SFASIR @ o7 |

() When is a lattice said to be bounded ?

Tel GO (et “ifika I @k 33 9
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(k) Define complemented lattice.

RIYE TR @ &7t |

() Define Boolean polynomials.
I T2oM-] TR& |

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

TR JEeifdes Gbl GIIER 777 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’?

{1 M 9ot WZfs [t e 7=q1 )’ =
‘U’ siaiRd aferais siftes e Senifds
P(M)T O’ ‘1’ Tom F 5 ¢

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

@ TA (B, v, A,',0,1) @bt IA Jeeiis,
o+ aeB.a Ara” 9% a va IR &R
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2. Answer any five questions: 2x5=10

Rigza #lishr o] Ted o720 8

(a) Prove that in the chain N, m is covered
by nifand only if n=m+1,Vn, me N.
2 T @ N R4S, m, n <A S M
% IMZ n=m+1,Vn, meN |

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

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

wooy; 1s order-preserving.

QT P, Q |i% R o0 wisiein wfie
MO 4Ry : P> Q O prp: O — R
TH-FFIFI T | (O e oW [
Voo i, TN-FLFPIN T |

(c) Give an example of a poset which has

exactly one maximal element, but does
not have a greatest element.

41 WP TR T Tz B T
R 9Bl D’ (maximal) THAME A, Frg
‘Y (greatest) et 73]

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

o T (@ Ol KoiRfY I& wrfe afers;
(MR (4 Bt #76 A|
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(e)

(9)

(h)

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

Prove that every distributive lattice is
modular.

Aol fRoedit T Tieie aftTeaR e amid
4|

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 @),
VaeB .

gl ¥ f:B—>C, I B W% CTN
Serifte | «R @R @ £ GO el el |
st 391 @ I £ (0)=0, f(1)=1, (o

7@ f(@)=(f (@), VaeB.
Draw the switching circuit of
pP=X (xq(x5 + X4)+ X3 (xs + X))
pafbR I6Al

TP 41

Write the symbolic representation of
‘Identity-gate’ and ‘Or-gate’.
‘Identity-gate’ < ‘Or-gate—< HOIR
Tergiom ferdl |
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3. Answer any four questions: o9x4=20
Ricelear bifbr ] el for ¢
(@ Let X={1,2,...,n} and define

v P(X)—>2" by
v (A) = (&1, &5, 3, .---» €, ), Where,

1 ,IeA
=10 ,igA

where

2" = {(il, lny veney I ) ij’s ate Qor 1,¥i=1,2; .., n}
Prove that y is an order-isomorphism.

WIT X={1,2,...,n} %
vip(X)>2" TS
W(A)=(gl, &9, €y aeeny gn) m

{1 ,icA
&; = .
0 ,igA

2 2" ={(iy, iy, ey 1)1 ;TR O A 1,
Vj=1,‘2,....,n}

A TN Ty GO FA-TRIFTFIRIN ANFIRT! |

(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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(c)

R R S, 60 I (AT SR A,
Rererem @ | wiirer ofiv w)efs
S¥ ‘Hasse’ oatht e 411 #50e 61w
ToAIIN (greatest element) W% S AN
(least element)(Bi R5IR Tieear |

Let P and Q be two partially ordered

sets. (PxQ,<) becomes a poset with

respect to the partial order relation ‘<’
defined by

(%1, Y1) < (22, Y2) & (4 < y; and x, < ),
VX, Xp€P, Y,y €0Q.

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

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

@ T P UE Q Yol IFTeIR Fhe M|
(PxQ, <) Wi T 7™>F ‘<’ Tt ol
HRFFSITE Ph® AW (R AE | ‘<’ ] FAWAE! 7oA
(1, Y1) < (x2,Y2) © (<Y &x,<y,) ,
Vx, X, €P, Y,y €0Q.

ol ¥ (T PxQ-9©

(al: bl)"<(a’2: b2) Tlﬁm ]i iCi

(@, =ap®® b <by) A (a <a,u<
b1=b2)

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



BIKALI COLLEGE LIBRARY

(d) Let P be a lattice. Then for all
a,b,c,deP, prove that 1+2+2=5

(l) aSaVbr

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

ancs<bac),

(i) (a<bandc<d)=

(avc<bvdandaac<bad)

4 T P Ol Tiel | (SRE A
a,b,c,de P I a9 9 (I

(l) a<avb,

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

anc<bac),

(i) (a<b | c<d)=>
(ave<bvd 9% anc<bad)

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

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

IM L 9O St =, (orTRiE AW 9 (¥

xA(yvz)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
M L 9Bl Reweifift 3@ @@, comaa e
M

(xAy=xaz,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(@ab)=avb

& T L O’ iR ‘1T ooice fowd RiE 1@

G5 T WM a< GOl A[TF a’ F, (STREA

o 9

av(a'/\b)=avb

(h) Show that
({1, 3,6,9,18}, gcd, lcm) does not form

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

your answer. 2+3=D
ordedl @ ({1, 3, 6,9,18} AALT., AALG) ¢

18 4T ©IEFT RO AT GBI T
Hesifae 517 T | 2 GO Tl (IS 2 TeT

e eviH 4|
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4. Answer any four questions: 10x4=40

Rizerizan 5if95) 2iq Tl fol 8

(@) 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
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, <). 6+4=10

W RE (P,<) &R (Q,<) 7 WRFReIE
TS TR, TS PO Q Tar wieefis 7l |
PUQ I 8R® x <y wwifie vt zos of
(I qﬁ_@ X, Yye P I} p-w x<y, d

%YeQ W% 09 x<y. W PUQS

3 (Sem-2/CBCS) MATHG1/2,RC/G 30



BIKALI COLLEGE LIBRARY

(b)

8O x <'y W@ I =W I Wi AWz
X, YyeP WX PO x<y A x,ycQ W
QY% x<y A xeP, yeQ. a4 I @
(PUQ, <) &R (PUQ, <) Tor wiiFeiE
e MRS |
P={x,y} 93 € T @ x<y %
={a, b,c} 9T I T @ a<b<c.
(PUQ, <) R (PUQ, <)< Hasse o3
RN 9 |

Let P and Q be finite partially ordered

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

@ TS P Qﬁﬂwﬁa@m@ﬁw@%
e @ @ P> Q 96 G SR
o | cots gmd T (T oo AR
MRISTIE
() v is an order-isomorphism

y @5 TR ad
(i) x<y in Pif and only if

v ()<y(y) in Q

PSS x<y ‘Jﬁ@T@WQ—E

v (x) <y ()
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(i) x—<y in P if and only if
v (x)—<y (y) in Q
P% x—<Y T % IR Q-9

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

et T (1 1 PN SRSl TS Ao
P 9@ Q TN-SEHIFR] G AN M
e AR 30es ey Hasse A Sl
A |

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

(i) x<x is false, |

(i) (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).

49 e P ol ARG TS ‘<’ 54 remd AR
¥ (@R @ P A X, Y, ze PIA@
() x<x B,
() (X<Yy R y<z)=(x<z2)
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oY TN (T IW ‘<’ I W=
xLye(x<y A x=y) Q@ (@A ‘<’ P3I
ST B BIFT T T=AF 79| FIiCe, ol T @
P @oFs AfSTH WMHE T TP (i) A
(ii) BT T ‘<’ FoFT A Ted |

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

(L, A, v) and conversely.

2 RN @ Ot SFFeiE S TRl (L, <)F
e SET (L, A, v) T iR Feofee i wEt
(L, A, v) T SEFREE @R® (L, <) Sl
FoATER IR AR

(¢) 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

medt (@ ¢t R Ry etk Tewre
fred fifige | a4 9 @ @@l LI
R B! G x, y=< AR SEAET

[x,yl={faeL]|x<a<yj L=< 51 GofEe! |
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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={124,5,6,12,20, 30,60} of
(N,, <), where Ny =/NU{0} and

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

el @ ‘Reier’s Q[ AFFelE who @Rl
N #ezfotst fresd fafd wiar @bt =t
% 977Y% (complemented) % ? (e @
(N, <)< TR @iie Tzl

0={124,5,6,12,20, 30,60} ! Wil
T IS Ny =NU{0} 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
conrcact diagram. Each switch has two
positions — either on or off.

4+2+4=10.
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(5TTST =N30R BaIRtaT Bl Bies (iR o5

RS IS @i 3 ezl RO 53w
eI I 3, sl &S p3rs #1iRE o
A T IR A1 pIBR IS p, TR S
Toigiom Rl 31 e DIARR’ B Wiz =41 |

2AfSCB! p25< YOI SR AT — T 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 Jenide SR N SAgHereR Age |
g I (T GOl R Jeelidee FFET x, Y=<
IR

() (xAy)=xvy
(i) (xvy) =x Ay
(i) x<yeox2y

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

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

O’ TH AT Jeeides W TAME’ |
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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#q, then pag=0.
1+5+4=10
<5l R Siosifdes ‘@owe ke frmn &g
I (F AfS! FN FAR Tenides ST8e; bl
"GO’ ACH | AN T (T IM p W g GBI A
oo ‘WBN W I9 pxqg, (SEIA
png=0I
() Let Bbe a finite Boolean algebra. Then

prove that there exists a set X such
that B is isomorphic to 27(X).

€91 R B 96! 3N @ onifde | o
MY T @ 9 9GOl RIS X Wiy, TS B,
P(X) G 7T |
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