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MATHEMATICS
(Honours Generic/Regular )
For Honours Generic
Answer the Questions from any one Option.
OPTION - A
(Algebra)
Paper : MAT-HG-2016/MAT-RC-2016
Full Marks : 80

Time : Three hours

OPTION-B
( Discrete Mathematics)
Paper : MAT-HG-2026
Full Marks : 80
Time : Three hours

The figures in the margin indicate
full marks for the questions.

Answer either in English or in Assamese.
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Paper :

Let (N,<) be a partially ordered set,
where a<b e a|b. Give an example

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

@ T (V, <) B RFeR TS A,
T® a<boalb. @Ol ‘aforpe T TR
fot, BB V-1 51 ToPiefS, TR G0 2
7Rl o@e Rl

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 ?

@1 %7 P = Q = {0, 1} A ‘<’ TR TS
1 SiFeId T A, ¢:P - Q ERL -
TC 4(0)=1,4(1)=0. ¢ B TH-NFE
Alfes @ ¢
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Wi le B 2l i g B e
(4 96.9.6.6.0,7,6,566060606067
be the relation such that (A,R) is a
parttally ordered set. Write the dual
of (A, R).
WIE A={4,5,6,7) @i
R=1(4,4),(5,5)(6,6),(7,7), (4, 5), (4, 6), (4,7), (5,6), (5, 7), 6, 7)}
9T 1 T (T (A4, R) 9B SikeiE Fire
WIS W (A, R) -7 07w e |

(d) Let X be a non‘—'empty set, and
(P(X), <) be a poset. Is it a chain ?

W@ R X a1 Fefe Rt Re 77w, =
(P(X), <) 9B wRFFeiR #fie 7L |
2 GOl *RE R 2

fe) Let (P,<) be a poset. When can
P become a lattice ?

91 24 (P, <) <ol wieRreI T A |
P @71 Gletl 29 AN 2

.1_/z,gc/G 21 ¢o  piopeua
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tlnel‘. bn{l,%& 10}. Let ‘|’
| ring on D. Evaly
' the partial orde | al

2v5. 3
1 g9 D={1,2510 @ 7P (T
m)memammw@ﬂm' 2v5
e 4

{g) Is R a complete Jattice with the usual
partial order relation ‘<’?

R mmwzﬁasmw“ﬂ?fﬁmm o4

A

e @ 2

- (h) Let L be a lattice and aelL. Is {a} a
sublattice ? '
1 T L @61 T W% ael | {a} <ot
Tofart @R ?

(i) Define lattice homomorphism.

GA! SREeoR e for |

When is a lattice said to be bounded *
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()  Define Boolean polynomials. |
T T3 st forey |

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

TR Fenifes @b (Mo o475 o o 2

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

algebra (M) €quipped with the usual
operations ‘)’ and ‘J’?
W T M @Ot w2 Rt Re 7271 ) o=

‘U’ 7R Afeaiw Afee oin Sesifie
P(M)T O TR 1’ Tome & 5 2

(o) Let (B,v,A,’,0,1) be a Boolean algebra,

and a e B. Write the value of a'/\a'

and a'va'.
@ 2A (B, v, A,',0,1) @b T Temiis,
W% acB. a ra’ 9% a'va'AH FR
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(@)

(b)

()

I @ @ ey 1o wee it

Prove that in the chain N, m is coye »
by n if and only if n=m+1,Yn,mep
sile 91 (U N NRUETS, m, n A9 iy g5
wie IWE n=m+1,Vn,meknN |

Let P, Q and R be three posets, Letl
v :P>Q and y3:Q >R be order
preserving maps. Then, prove that
Waoy; 18 order-preservmg.

&1 TS P, Q Ui R il SkMieemm whis
WO I W®TA P> Q Ty, : QR
FIFIFIPER T | (9 LA e )
Yooy, THTRIFHIPIS] T |

Give an example of a poset which has

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

<t e Fie et Triel fiml T
T2 b1 A’ (maximal) oW A, B
‘sifew (greatest) T wi3

Prove that in a distributive lattice, ea n
element has at most one complement

WWWQBIWW|
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& lau"ﬁﬁww RSas
L T |

() Let fiB—>C, where B and ¢

lBoo.lean algebras. Assume that fis a
attice homomorphism, Prove that if

f©0)=0, f(1)=1, then f(d)=(f (@),
VaeB.

W f:B>C, I® B wR C3Fm
M@Nﬁmmfaﬁwﬂwwu
T @AM £(0)=0, f(1)=1, oF

A f-(a')=(f(a))', VaeB.

(g) Draw the switching circuit of

P =X (xp(x3 +x4)+ x5 (x5 + X))
p25% I8

P =X (xp(x3 + x4)+ X3 (x5 + Xg))
T 90 |

(h) Write the symbolic representation of
‘Identity-gate’ and ‘Or-gate’. |

Identity-gate’ W% ‘Or-gate-3 USH
Torgiom ol | L

CS) MATHG1/2,RC/G 25
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n} and deﬁne

a) Let X={L2
v 9(}{)—)2 bY
w (A)= (&1, 625 €30

1 ,ieA}
€i={0 ,iéA

where
m = {(dy, gy oo 1) 1S areOor1,vj=1,2,.
Prove that v is an order-isomorphism. 3
@A X={1,2.n T
v (X)) 2" W
v (A)= (&1, 625 &35 o £n) %

1 ,ieA}
g = 0 ,igA |

zre 2" = {(iy, iy e 1) 11 (RR O A L8
Vj=1,'2,....,n} '.:
oA TN @y 4o AN ﬂwﬁw_

(b)) Let S be the set of all positive divis ':.‘
of 60, ordered by divisibility. Dra
Hasse diagram of the poset S. Al

find the greatest element and the 1

element of the poset.

.., £,), Where,

OB WATHG 2 RC/G 26
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(c)

(@ =a, b ~<by) A (ay—<a;M

A
S e

est element) w1, #f W n
(least element) (5t fpifR )Eﬁm"ﬂ'ﬁ* il

Let P ang Q be two partially ordered

Sets. (PxQ, <) becomes a poset with

réspect to the parti fion ¢
defined by partial order relation ‘<’

(1 41) < (x5, y5) (% <y and x, < Y2)»
Vx, x, € P, Y Y€Q.

Prove that (a, b)—< (a5, b,) in PxQ
if and only if (q, = a; and b, <b,) or
(@, <a, and b, = b,)

@A P AR Q W WMoy T A
(PxQ, <) Wik @y T ‘<’ TS ol
FIRFOITT T K2 129011 ‘<’ < I 2

(X1, Y1) < (x5, y5) X<y &x,<y,) ,
VX, %€ P, Y,y,€Q.

YA ¥ T PxQ-©

(@), b)) =< (ay, b,) 3t @i ez

b, = by)
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ﬂ" w asdvb’

i) (asbandcsd)= !
(avcgbvdanda/\csb/\

g A P 9! TN | (ST T
a,b’c’deP-am ?NTGIW &

ﬁ) aSClVb’

i) a<b=(avcsbve € |
- anc<bac)

(i) (a<b A% c<d)=>
(ave<bvd & anc<bad

fe) If Lis a lattice, then prove that
|  xaAlyvz)2(xay)v(xAaz),Vx, Y, 2

i L @6t Gl 23, (ormars o 4 @

xnyvz)z(xay)v(xaz),V

k. 2/CBCS) MAT 301/2,30/6 28
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(xAY=XAZ, XvYy=xvz)(y=2) Vx,\y,léél ks

(g9 Let L be a distributive lattice with ‘0’
and ‘1’. Prove that if the element a has

a complement ', then
av(@ab)=avb

@A L0 e 1] e [ewdl [ g 7@

qo! Gt | AW aF GO TF o’ F, (SEA

a4 9 @

av(a'/\b)=avb

(h) Show that
({1,3,6,9,18}, ged, 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
oredt (@ ({1, 3,6,9,18} AT, FALG) &
189 4193 OIGdd AZfOd A @Bl TR
Teeifde oo 7 | 2 @ Sl @ 2 Te
TS LAl 4 |

HG1/2RC/G 29
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Let (P,<) and (0,) be two partially
ordered sets, where Pand Qare disjoint
sets. Let x <y be defined on PYgQ jf

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 ang
only if either x,yeP and x<y in p
or,x,yeQ and x<y in Q, or
xeP, yeQ. Prove that both (P|Q, <)

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
€ Za (P, <) O (Q, <) oI wHwe™
@IS K2l T8 P Q (2% e WSl
PUQA ¢7¥% x <y wiftre 741 263 WM
o% AWZ x,yeP ©* P x<y, »; 
x,yeQ R Q¥ x<y. W.PU‘
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x,yeP W% PE x<y A x,y.ow k
CQ® x<y A xeP, yeQ. w4 W @
(PUQ, <) SR (puo,s)mm
e ieefS |
P={x,y} 903 @ 5 @A x<y
={a, b, ¢} GACT ¥4l 85 (T a<b<c.
(PUQ, <) W@ (PUQ, <) Hasse fod
LASSRSE

ot (b) Let Pand Q be finite partially ordered

sets and let y:P—> Q be a bijective

map. Then, prove that the following are
equivalent :

W& TH PR QWW\WK@%’VQ}%
% W& @y P> Q 96 GTR RS
foad | (o oW I @ Tere WAER
Qe
() v is an order-isomorphism

Yy Gb FN-TERE] o
() x<y in P if and only if

v (x)<y(y) in Q

P$ x<y M 9% Iz Q-9

y (x) <y (y)

305 ) THG1/2RC/G 31
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y in P if and only if
y) in Q
1fa @i 7z Q-8

x) =<V (v) :
nite par'tlally ordered
d O are order-isomorphic jf

v (

i Tz 359¢ Tfen Hasse e i
AR

(c) LetPbea set on which a binary relation
«’ is defined such that for all x,y,zeP

i) x<x is false,

(i) (x<yandy<z):>(x<z).
Prove that if ‘<’ 1s defined by
xSy@(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):

@12 P <1 A 16 ‘<’ S QAT ARG
741 2% (@ P-S A X, Y, 2 € PIIAW
i) x<x B,
(i) (x<y 9*y<2z)=(x<2)

| MATHG1/2,R¢/G 32
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_ " RIS G P B T
| XSUS(r<yx-y) m o P
8oR® ! WK T T 87| AT, 4 TN A
P esTe ofSth iz @ oo (i) ot
(i) TG T < TER o9 Twa &)

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

(L, A, v) and conversely.

o N @ GOt WS @i G (L, <)F
ST I (L, A, v) T S e e
(L, A, v) T SRR @fe (L, <) i
AR Fle7 MR

(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]={aeL|x<a<y} is a
sublattice of L. 5+5=10

(63 @ <ot [ead Rifeye TR Tooe
ffe3q fafige | ame 1 @ oo L3

| ﬁm‘iﬁﬁﬂﬁx, Y AQ@ S
R [xyl={aeL|x<asy} L <5 Toamei
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(g)

lattice. Is it complemented ? Show {

tﬂﬂt the ”t N, AVIN O ar
md by divisibility’ is a distribe.

the partially ordered subset
0={1,24,5,6,12,20, 30,60} of
(Ny, <), where No =N U{0} and

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

med @ ‘Rerers o WS e o
seefernt fread f3fy T @61 Ty,

% "9 (complemented) (¢ ? (A& g
(W, <)< TFFEIE TS THES

0={1,24,5,6,12,20, 30, 60} 95! T&
IS Ny =NU{0} S* 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 representation, and

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

.  (Sem-2/CBCS) MATHG 1/2,RC/G 34
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v s SR @B wten et RO
RIW IS @Apfes 535 ome BH6 53w
Rewrei s e, sidfie oS! 3w o=
A W IR A1 pE6R TEN p, B LS
Torgiom Refy 31 o9 BIAMR’ foa st 41

SIfSTO! p25< HBI SREI AT — T O] A S |

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

TR Jenifde Siw TN SR el fE
N I (T oI T Jrerides FaeE x, y=

AR

) (xry)=xvy
(i) (xvy) =x Ay
(i) x<yox2y

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

0" is the Zzero element’ of the Boolean

algebra. 2
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0)

% q are atoms in a Boolean algebra such
that p#q, then prg=0.

1+5+4=10

@O I Newifdes ‘qowq el faal | e
1 (T AT NN T Treifdes Sw@ss ol
‘GO%’ QTH | AN T4 (@ I p SR g @51 FAE

S RIGICE AR ?&W p#q, (SHZA
prg=0I

Let B be a finite Boolean algebra. Then
prove that there exists a set X such
that B is isomorphic to 2°(X).

@ TA B @Bl N N9 ool | o |
o9 TN @ G GO RIS X Wiz, T B, \
P(X)] G AT |

MATHG1/2,RC/G
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