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MATHEMATICS
(i—Ionours Ge‘nericl/ Regular) :

. ' Fof" f-Ionouré Geneﬁc .
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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- OPTION - A
_ (Algebra )
Paper : MAT-HG-2016/MAT-RC-201 6.
1. Answer any ten questions : 1x10=10
Ricprcait webY e Teq foral ¢
(@ If sum of two roots of the equation
7 x.3 - px2 +gx—r =0 is zero, then
M AT xa—px2+qx—r=0 E‘@TW
CI97zFeT *[e) 2, (OF
(i, "9 7=0
(i) pr-gq=0
(i) gr-—p= 0
(iv) pr+g=0

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

2x3 ~5x%-4x+20= O, then the value
of (a+pf+y)(af+ By+ya) is

a, B,y AN 2x3'—5x2—4x+2020 9
“Ff"i’@’l (a+ﬂ+}’)(6¢ﬁ+ﬂ}/+m)‘_ﬂ'mﬂ"§a
A ‘

(i) =5

i) 6

(iv) 20
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B

(c)

(d)

(e)

If the product of two roots of the equation
i dniin on i on o SRS g then
the product of other two roots is
x*+4x® -2x*-12x+9=0 TNFIMER
0! ETF 2 el 3 R, W51 o 2fFe e
24

LREc)

(i) —4

(iii) 3

(iv) -3

The square roots of —2i are

—2i I T @& TA

(i) 121 ~)

(i) +(1+1)

(iir) +(i-1)

(iv) +(-1-1)

Construct an example of a 3x3 matrix

which is both symmetric and skew
symmetric. ,

9Bl 3x3 GIE 510 41 o] Torg Juiirs
s s e | '
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ij}

(9)

If A and B are matrices, then rank of
OJ .
is

B

IM A SF B ! G 2F, (9% [A OJ
OB

CTEFHoR (@I 23

(i) rank (A) + rank (B)

(ii) rank (A) - rank (B)

(i) rank (A) . rank (B)
(iv) rank (A)/rank (B)

the matrix (g

A homogeneous system of m linear
equations in n unknown possesses the
trivial solution if the rank of.the
coefficient matrix is

mﬁ%ﬂﬁ@qmnmﬂﬁﬁnﬂﬁ
WlE TR TR AgE e an el
TR (@It =

i) m

(i) n

(i) m+n

(iv)] m-n
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§

(h)

(%)

0)
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A and B are equivalent matrices if and
only if

A W% B W51 e AT A o AW

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

SRINE (TeF® A 9IS B3I R
PAQ=B

(i) PA=B, for a non-singular matrix P
SRR GUERe® PY A9 PA=B

(iii) AQ=B for é non-singular matrix Q
SrE I T Q T A AQ=B

(iv) PB=A for & non-singular matrix P
TrERNA GTFe PI A 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 ?

WY (G, +) I 9IS (TEco] 5 T3 TS

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

q@ a*b=a+b+ab?

Construct a multiplication table for Z,.
Z, 9 AE 7SR (61 G4 910 54 |
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(k)

()

What is the order of the following
permutation ?

ed R Tl & 2
(1 ORI A8l 54061 7 1 8
5], e Sl TR SN, L 4 g

1234J

If(ﬁ)gz(4 S R

A (Fe D o

(m)

(n)

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

KA GO I g, be G REE
GTel | (o0

@ O (aba"l)z 0 (a)
) 0(abat)=0a)
(i) 0 laba™)=0 (b)

(iv) None of the above

Write the units of the ring of integers
Z.

SE FAE T1 Z I dferaiig @ig fad |
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(o)

Answer any five questions :

What are the eigenvalues of the
following matrix ?

O (IR0 Saeenae @R & 29 ¢

S O O e
Q" 2, SO 0
Q) 1 (0) =5 10
0 OV R

2x5=10

fRicaizn Nelsr e Ted &l 8

(@)

(b)

3 (Sem-2/CBCS) MATHG 1/2, RC/G 7

Determine x, y, 2, if

B2 A =1, IW

2(x+2 y+3]_(3 6]T

3 6 Uiz

Is the following system consistent?
Determine it.

O 20! PRTS T ¢ el |

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

Contd.



(c)

(d)

(e)

Show that 0 e o (A) if and only if A is

a singular matrix.
(edl @ 0eo (A) I o= Mg A <Ol
TS T |
Find the value of ZaQﬁ if a, B,y are
the roots of the cubic equation
B+ ptgeer=0 -
e AN x° + pxZ +gx+r=0 F &
@ a, B,y TE Y oPp T [T A
Evaluate (I Sfnea) ¢
(J§+ i)ll
Let G be a group. Prove that if x’=e
for all xe€G, then G is an Abelian
group.
@ TA G @Bl WA I 17 = e FWEAEH
- xeG FIIE, (S8 &4 FI (T G 51 G@eld
ARG [
Define a cyclic group and give one

(9)

example.

DG AT @ A O g5y Trgge @Al
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3.

(h) Prove that any group of prime order is

Answer any four questions :

cyclic.

o T @ T WEE R 59 sa |

9x4=20

Ricrrea 51f<b1 e Tex fova

(@)

(b)

(c)

3 (Sem-2/CBCS| MATHG 1/2,RC/G 9

Solve the equation

e 16x +80 = 0if the sum of
two of its roots is zero.

x° = 5x% ~16x +80 = 0 ATTIBR 75! T
(N ¥ ZCa, AT NG 391 |

Solve the following quadratic equation

oo RS FEH! TN 4

iz’ ~2(1+i)z+1=0 for zeC

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

NTCZ-STEH T 217 (o9 QI GoT9 GTEH 0
fRo_Te e A <1 ¢

47 SR
A=|4 -7 4]
3 =4 g
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(@)

(e)

Determine the reduced row echelon
form of the matrix

il
A=|2 4
WG

~N Oy W
O W W

and express each nonbasic column in
terms of the basic columns. 3+2=5

A B TR
A=, 4 69
: RIGER IO ©
DIRE N HIERR
<NI<T AT S| e 1 e @SB! o wes

T FEERT TRAS AT 34 |

Determine the general solution of the

following non-homogeneous system of
equations : '

OET SIS SN NSRBI Fi(Ee A
g o= ¢

X + Xy + 2X3.+ 2x, +xs =1
2x; +2x, +4x, +4x, +3x5 =1
2x1 +2x; + 4x5 + 4x, +2x5 =2

3x; +5x; + 8x,4 +6x,y +5x; =3

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

(1 Find the eigenvalues, spectrum and

el
eigenvectors of A =( }

1 1
(l
A=
1

S3eAresd T 4 |

“U 3 AT, G%i%fim i

Prove that if G is a group and

(9 @

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

has a unique solution. 3
W G 9Bl AR @, b e G, (90T A

w4 @ ax=b FANTEER @bl ARS
Y (AR TR

(i) In a group G, show that

(ab)™" = blal, for all a,beG.
2

edl @ FE GS (ab) ' =b'a ",
FFEAEE a, be G I AR

3 (Sem-2/CBCS) MATHG 1/2, RojG - NItk Contd.



Solve the equation

x-9x2+23x-15=0
whose roots are in arithmetic

(h) Define order of an element of a group. : ) ()

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

k - a
a” =e if and only if 0(a)|k. progression. S
R ' 3 _9x? +23x-15=0 FRED!

9ol M (T B @i k@ Byl | 4=z ' ;m%q%wx{m{qw ERIO

G FRIGR a RS @6 Gie | 7% @ 3 W@l i) .

e 9 ke Z, (90 &9 79 @ oF = e '

M o= AWE 0 (a)|k. ' (i) Find the condition that the equation
f or x> - px*+gx-r=0 should have
4. Answer any four questions : 10x4=40 ! its roots in geometric progression.
S

Ricpreen oIf<6r e Tes forat ¢

(@) (i) State and prove De Moivre’s

x° — px? + gx —r = O FARCDR TPHR

theorem for integral index. ATNed 2o 4 560! e i
: 1+5=6 i B
& sReIE ToAmITSI Wi e i Bl | () (i) Find the value of
RIRUERILI Y 2 | (B+y-af +(r+a-BY +(@+B-7)
(i) Show that | 4 | if a,p,y are the roots of the
cos38 = 4¢os® @— 3cosd equation x3+px2+qx+r:0.
. : !

sin36 = 3sind - 4sin’ 0
el (7

O‘Jﬂ:]’ﬂ‘aﬁq x3+px2+qx+r20€

| A 20, |
c0s30 =4cos> - 3cosl _ By-af~@+ra-pY -(@+p-7] 3
Sin36 = 3sinf - 4sin’ 0 | i Tferedl|
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(e) () Explain why the following
homogeneous system has infinitely
many solutions, and find the

(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 FNTHACHI | general solution : 5
|
ST =0 A 51 6T 3 2 2 TS A | | i e S - L
(d) (i) Find the value of | ST (AR T IR D, S AL
EEIRIEREERIE S

(a2 + 2) (/3’2 + 2)(}/2. + 2) (52 + 2)

where a, §,7,6 are the roots of .
the equation ‘ ' ; _ X +2xy+2x3 =0
X = 7x° +8x2—5x+10=0" : 2X) +9x5 +7x3 =0
S ‘ : 3x1+6x2 +6X3 =0

(cz2 +2)(ﬁ2- +2)(y2 +2)(§2 +2) T 9
W TS a,4,7,6 bl (i) If Ais a mxn matrix such that
x*-7x°+8x*-5x+10=03 T4 | rank (A)=r, then prove that

(i) If the équation : | - ( I 0)
x*-2x®+4x*+6x-21=0 has A~N”='\0 0) 2
two roots equal in magnitude and
opposite in sign, then find all the -
roots of the equation. S Rl o Cﬁﬂﬁr,
WIS x* - 2x® 2 4x2 - 6x-21=0% gl Lpgingis :{I, 0Y
7ol 61 TR e RKviste forge 20 | 0 0
TR R &7 el <51 |

Contd.
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(11) Let A be a square matrix. For all

(f) (i) Determine the rank and identify ;.
the basic columns in the matrix ; a¢o (A), prove that x is an
IE LR AL B TR | | | eigenvector of A if and only if x is
A2 W, N2HTN2 5 i an eigenvecfor of (A-ad)™ . 6
BB w3004 ' '
4 T A G5l I G | FRENEE
" ; PP ‘ o ¢ o (A) 3T A 0 @ x, AT <ol
A= i RIS
R s TR wizere s AW wie IMR x,
p - - l _1
(IS Wef 1 o1 351 TSI foeires 771 | ' ,‘ (A-al) T 9Bl SRoCeE|
(@) Prove that a square matrix can be (h) () If His a subgroup of a finite group
expressed l_miquely as the sum of G, then prove that the order of H is
a symmetric matrix and a skew- a divisor of the order of G. 6
symmetric matrix. 5 .
&3l F (T GBI 35 CTeToss SR RreiE I H, @61 MT® M GI T,
9ot TS Oie AN Wit cheers (SECE MY 1 @ HI WAl G @i
(T oIt em R i |

9 @

If (4,x) is an eigenpair for a
nonsingular matrix A, show that
(/1‘1, x) is an eigenpair for 47!. 4

it 4Bt SRR e A9 i (2, x)
<! SRR 7, e @ 47! 9IE@

(i)

«qb] OIS |

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

@ T6 G 96 WA W ae G. @MYe
@ (a), G 9Bl ToPRA|

(/":._1, x) ‘5131 Wlbf(‘ﬂ?]mﬁ]‘ ‘q’a|
Contd.

P _/CBCS| MATHG1/2,RC/G 17
3 (Sem-2/CBCS| MATHG 1/2,RC/G 16 3 (Sem-2/CBCS] /



() (A) Let Gbe a group, and H and K be (2) if acR, then -acR,

subgroups of G. If h'khe K for I aeR (OELE -aeR,

11

a2 h_EH and ke K, prove that : (3) R contains the identity
HK is a subgroup of G. 5 element ' '
W1 e G @6l KT, e H W9 K39 : RS S 3% GNeCH! A |

oA | I eI he H s

keK 3@ h'kh e K (om=ie el
N @A HK, G-3 951 Tofmeq |

(i) Prove that in a commutative ring

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

(B) Prove that the intersection of any l ¥ multiplication of R. ' 4

collection of subgroups of a group N oY T (@ GOl SAREER W R©

Is a subgroup of thé group. 5 : 7S RX @ R o
g X : a"j\g:‘tﬂﬁ BNGIEE 29 3

RS NS waaahmmm FLP A1 AATF GO GIRETI HL 910 FE |

YRS (1 FRIGE @51 Ty |

) (i) Let Sbea commutative ring and
R be a subset of S, Proye that Ris
a subring of S if and only if 6

RS @O FRACE @ e R,
S@ﬂﬁ%ﬂﬁas%amqua S3
<Pl T M W= gy

(1) R is closed under addition
and multiplication

QW W1 o9t eifgmy oS
IR '
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Answer any ten questions :

- OPTION-B
( Discrete Mathematics)

Paper : MAT-HG-2026

1x10=10

fRizeizal webt esid Tl 3l 8

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

(b)

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

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

(€ T (W, <) 90l oMl Fhe A,

TS a<boalb. 96 ‘GF6HIN< TrmEd
fall, RCG! IV -3 <01 ToRESS, B 7 Foidq

gl AEite 2|

Let P=Q={0,1} be two posets, with
the usual ‘<’ relation. Let ¢: P - Q,

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

@A P=0Q={0, 1} A= ‘<’ oo 7
7ol SN TS K, ¢: P> (=R

TS $(0)=1,4(1)=0. ¢ 95 FA-GTF!
AT @R 2

Is ¢ an

3 (Sem-2/CBCS) MATHG1/2,RC/G 20

()

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).

@ TA A={4,5,6,7) T

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

(d)

(e)

3 (Sem-2/CBCS) MATHG1/2,RC/G 21

AT <51 FTF (@ (A, R) <ol ARFEFOIE Fro
Fe2f® =1 (A, R) -9 (@0 i

Let X be a non-empty set, and
((X), <) be a poset. Is it a chain?
@ TA X @bl WS R e T, W=
@(X),<) o1 TRFETEIE e W2 |
3 1 N5l AR 2

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

P become a lattice ?
@ 2 (P, <) <Ol SRFeE TS S|
P (oAl eyl 24 Al ?

Contd.



(9)

(")

i

0)

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

2v5S.

@ T D={,2,510} | & 7= |’ (=
(@) DS9S «5f SIRME Tl A | 2v 5

raiEekal

Is & a complete lattice with the usual

partial order relation i

R AR SR @ AT (e @6t ol
Gl @ 2

Let L be a lattice and aeL. Is {a} a

sublattice ?

@ ¥ L @61 el 9% ael | {a} 46l
ToreeT @ 2

Define lattice homomorphism.
GieTl SRR AR o |

When is a lattice said to be bounded ?

GleTl oI (Ffoq Aifa e @R = 0

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

(k)

()

(m)

(n)

(o)

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

Define complemented lattice.
IS GlerE Fges] fordt |
Define Boolean polynomials.

T RT3

Is the complement of an element in
Boolean algebra unique ?

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

9 25 M @bl egfs {ibl J{e s=a 1 ) =i
U AR eI vitee R et
P(M)T O R 1’ ToAwE T 2

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

@ 25 (B, v, A, ',0,1) @l FIR i,
ok aeB.a Aad" 9 a va [ &
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28 Answer any five questions: 2x5=10

Rz <ioh! ek Ted ol ¢

(@) Prove that in the chain N, m is covered
by n if and only if n=m+1,Vn,me K.
.emqw @& N *RLeT9, m, n—ﬁ'wﬁ{ﬂﬁﬂﬁ
% AME n=m+1,Vn,me A7 |

(b) Let P, Q and R be three posets. Let
w,:P—>0Q and vy, :Q-—)R be order-
preserving maps. Then, prove that
wooy, is order-preserving.
«q 2 P, Q W% R ol wiFeeliE whie
Ao | @A T P> Q Wy :Q >R
LIl T | (O FE e = (@

oy TP TR |

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

451 wfFTeIE e AEfeq Trsae Tl T
29z Bl @ (maximal) Tome A, T
‘“If¥y (greatest) GHAMI T |

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

el 41 (A <ol eweiffa 7% wiete afem!
G R <GBl 7 N0

3 (Sem-2/CBCS| MATHG1/2,RC/G 24

(e)

Prove that every distributive lattice is
modular.

elfSeo! ey 32 wietie TfSTae 37 e
4 |

() Let J¥B5.€5 wherew Bi'and € are
Boolean algebras. Assume that syl
lattice homomorphism. Prove that if
f(©)=0, f(1)=1, then f(a)=(f (),
VaeB . :
@WRe f:B>C, T8 B W% CTW
Trenifs | «R @R @ £ @B TR S|
gud ¥ @ MW f(0)=0, f1)=1, o
ZA f(@)=(f @), VaeB.

(g Draw the switching circuit of
p3foe TS
p=x; ({3 + x4) + x5 (X5 + X))
TR 9 |

(h) Write the symbolic representation of
‘Identity-gate’ and ‘Or-gate’.
‘Identity-gate’ 9% ‘Or-gate-3 AOTH
Torgiom |
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3. Answer any four questions :

Ricelea oifeb) e Tea @iai g

(@ Let X={1,2,...,n} and define
v :P(X)—>2" by

y/ (A) = (g]_l ‘5‘2: ‘SSJ ceney gﬂ)? V\’here,

fil ,ieA)
& = . 3

'\O ,1g A
where

9 = {(i Ty ooeh y) 2is’s: are Olor 1, Vj=1, 9, .

Prove that ¥ is an order-isomorphism.

5x4=20

()

AR 7 e L ST
v p(X)->2" TS
W (A) = (&‘1, B Eaplic. s, .E‘n) RIES
(1 ,icAl
& = My
ot
k@w 2!1 = {( ilJ i2: J in’.): Zj Z@ O aT ].,
Vi=1, 2, iytl)
A TV (T GO S-SRI T |
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) MATHG1/2,RC/G 26

(c)

3 (Sem-2/CBCS) MAT HG 1J2,RC/G

@ TF S, 607 IR AT S AL,
RrofeyeiE @ 41 | e e W2l
S—9 ‘Hasse’ @l S 40| 190 QIE)
T (greatest element) SIS AR CAMH
(least element) (Gl R5IE Teredl |

Let P and Q be two partially ordered

sets. (PxQ,<) becomes a poset with

respect to the partial order relation ‘<’
defined by

(31, Y1) < (xz:'yz) & (g 2y and x; < yp),
VX, Xy € P, Y1, Y2 €0 .
Prove that (aj, b)—<(ay, by) in PxQ-
if and only if (a, =a,and by —<b,) or
(a, <a, and by =by) - ,
@ gE P O Q Wl maﬁm‘@ﬁ? ﬂiﬁf@_\
(PxQ, <) TIRRE T AE ‘<3 e 451,
SERITeI TS A (AR < T TSN 2
(e, yy) € (60, Yp) @ (6 Sy &5 = Ya) >
Vxy, X3 € P, Y Yo €Q-

o T4 (T Px Q-9

(ay, by) < (@2, by) ft o= TR

(ay :a2@1%9b1—<b2) A (g <a, &

b, = by)
27 : Contd.



(d)sle ERNPR el okt ce’s “henisfont all

(e)

~a,b,c,deP, prove that

1+2+2=5
() a<avb,
(i) a<b=(avc<bvc and
'aAC£bAd,
(i) (a<bandc<d)=
(avesbvdandanc<bnad)

¥l &7 P A%! leTl | (ORE ARGl
a,b,c,de P JE &d ¥ (¥

) a<anbs

ml"va<h =(ave=bve i

a/\cgb,\c),

(i) (a<h 9% c<d)=
(aVCSde m a/\csb/\d)

If L is a lattice, then prove that
XA (yvz)2(Xay)v(xaz) Vx, y zeL
i L <51 STl 2, (OGTR0E el 391

xx\(yVZ)Z(X/\y)V(XAZ),VJC,y,zeL

Gem-2/CBCS| MATHG1/2,RC/G 28

i‘

() Prove that, if a lattice L is distributive,

then

(x/\yzxf\z',xvy=xvz):>(y=z),Vx,y,zeL

7% L o1 FeseRiE e e, (e s
9 @ 5

(x/\y:x/\z,xvy:xvz)j(y=z),Vx,y,zeL

(9)

(h)

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

G I AR O | R R (S e Rid T=

45t G| A aF O ATE a R, (O

oened 4 (-

av(d Ab)=avb

Show that |

({1,3,6,9,18}, gcd, lem) does not form
2 Boolean algebra for the set of positive

divisors of 18. Is it a lattice ? Justify
your answer. 2+3=5
5l T, F1..@) @

@edl @ ({1,3,6,9,18}
L84 €T OlET AT AR bl R G
Stelfes o157 T | F <51 S @R 2 TR

WW@TI
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4. Answer any four questions :

10x4=40

goge x <'y WSS T [ A A= AR
x,yeP W% P® x<y A x,yeQ S

ferea bif<5r e Tl el g o

0% x<y 3 xeP, yeQ. &89 7 &

(@ Let (P,<) and (Q, <) be two partially (PUQ, <) IIF (PUQ, <) Tow SIFRFSI
ordered sets, where Pand Q are disjoint e 732 |

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
0%, X, e @ andwx<y "in 0, lor
xe P, 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
(PUOQ, <). 6+4=10
W@ RE (P, <) WIE (Q,<) WOl WkFFeia
e 71eefs, 3 P 9ils Q (R WIEfe 7iKafs |
PUQ =S ¢7q@ x <y &EITe 3= 76 I
oF. Mg x,ye P W% P9 x<y, q

®)

P={x,y} 9 & Td @ x<y W%
@ =tliayb,ic} GAE 491 T & a<b<c.
(PUQ, <) ¥R (PUQ,<)F Hasse o
S 41| '

Let P and Q be finite partially ordered

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

equivalent :

@ T P Qﬂfﬁwwoﬁa—m—ﬁ—wﬁ
o & @ y:P o> Q Ol GiFwl weRre
Badl | (orRcE AN T/ (@ were WA
FTGE] ¢
(i) v is an order—isorﬂorphism
w @5 R ba
(i) x<y in P if and only if
p(x)<y(y) in O
P-® x<y IM o= IMCZ Q-

w () <y )

X,yeQ % Q% x<y. W& PUQS
' 3 (Sem-2/CBCS| MATHG 1/2,RC/G 31 Contd.
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(c)

(1)
(i)

)
(i)

(iii) x—<y in P if and only if
y()—<w(y) in O
P® x—<y IM W% I Q-9
v () <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

oSl 1 (T 7o I SIRFERPSIE e kEfS
PR Q TE-RIHRI AR IS A
e ez 339 Sifes Hasse ba@ sifda
A |

Let P be a set on which a binary relation
‘<’ is defined such that for all x, y, ze P
x < x 1is false,

(x <yand y <z)=(x<z).

Prove that if ‘<’ is defined by

x<yo (x<yorx=y), then ‘<’ is a
partial order relation on P, Alsc; prove

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

@ T P 95l S TS < T G el
4] (=2 (@ P-S 7 X, Y, 2 € PF3F
X< X ﬁ-@,

(X<ymy<z}=>(x<z)
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(d)

(e) Sho
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ol T (@ AW ‘<’ = @

x<yo(x<y A x=y) R, (@A ‘<’ P

oS Bl T T T 7 | TS, & =Y (@
P @oqe ofOTsl TIFET T AE (i) W

(i) TR T < G o O |

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

(L, A, v) and conversely.

el @@wﬁw@@ﬁ@mﬁ’i (L, <)=
Sresifder el (L, A, v)tam%‘mﬁ@wﬁt
(L, A, v) ® OEREE @O (L,9) WA
e I AR

w that a sublattice of a distributive -

lattice is distributive. Prove that for any
in a lattice L, the

two elements X, Y1
anterval’ [x,yl=laellxsas y} is a
sublattice of L. 5+5=10
oryeal @ 9ot o fifge G BB
ECECEREICEN g 9 el L3
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| GCE TR SR < e (R TORG
TR FRCS (@fes pp wicz) fFOl 52w

() Show that the set N, having partially | S, o
ordered by ‘divisibility’ is a distributive | R s IR SRR TRe
lattice. Is it complemented ? Show that ' q IF IR A Wg T4l p, 2N &l g
the partially ordered subset : g TorgloR [ a1 o TR B v 741

Q=1{1,2,4,5,6,12, 20, 30, 60} of fSTh! 261 b1 SEE A — 2 S I O |
(g, <), where Ny =/~ U{0} and (h) Define Boolean algebra and Boolean

|
a<boalb is not a lathice. 1 : ' homomorphism. Prove that, for all x, y

6+l2+2=10 in a Boolean algebra 1+1+8=10
Wy @ ‘Rerr'y i wiRFeE oo @@ | I T e = T SEwereR e
N Aol fRewd Rfy wm @bl @@ | T T 1 B T TS AR x, y2
% 795g& (complemented) @ ? (7Yedl @ ‘ i .
(i, <) TLRRFETE TR Topicas i (cay) =xvy

0={1,24,5,6,12,20,30,60} 95 & oty
@ (xvy) = XAy
(g) There are electrical switches next to (iti) xsy@'x'zy'

 the three doors in a large room to : ; ’
operate the central lighting. The three : iv) x<y= (x = O)
switches operate alternatively, i.e., each i

i ; ’ €y ; ¢ lement’ of the Boolean

switch can switch on or switch off the 0’ is the ‘zero clé
lights. Determine the switching circuit algebra.
p, its _syrnbolic representation, and 0’ TH ﬁﬂ Jrealiced T GAM |
contact diagram. Each switch has two |

p051t10ns—elther on or off, 35 Contd.
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Define atom of a Boolean algebra. Prove
that every finite Boolean algebra has
at least one atom. Prove that if p and
q are atoms in a Boolean algebra such

that p#q, then pag=0.

a5t TR Jrenifdes «Gbas wRw @) e
91 (T ST TN T JeHToS Swes 9ol
‘GO A | AN T (@ I p TR g GBI AN
Hoaifdes ‘BT W TS p#q, (WA
pnrg=0I |

' Let B be a finite Boolean algebra. Then

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

WﬁBﬂﬁﬁﬂ-ﬁ?%ﬁﬁﬁlw-

ol I (@ G 951 S X R, TS B,
P(X)< G AR |
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