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Answer the Questions from any one Option.
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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

Answer any ten questions :

Ricereat w2bt emiq Tex a3

(@) 1f sum of two roots of the equation

()

xafpx2+qx—r=0 is zero, then
;W AT x° ~ pa® 4 gx—r =0 I P TR
TS [ T, (oS
) Dpg-r=0
i) pr-gq=0
(i) ar-p=0
(ivy pr+q=0

If a, B,y are the roots of the €quation

2x° -5x* - 4x+20=0, then the value
of (@+B8+7)(aB+py +ya) is

a, B,y AN 2x3—5x2—4x+20=0 3
;17‘\"@', (a+ﬂ+7)(aﬂ+ﬂy+ya)amq’a
i) 7

(ii) -5

(i) 6

(iv) 20
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1x10=10

()

@)
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If the product of two roots of the equation
x*+4x3 -2x%2-12x+9=0 is 3, then
the product of other two roots is

x* +4x3 —2x* -12x+9=0 TNFIIGE
wB! S <89 T 3 T, DI TR AR T
|

@ 4

(i) -4

(iii) 3

(iv) -3

The square réots ‘of -2i are

—2i 3 I(F (T T

@ +Q1-i)

(i) +(1+7)

(iii) +£(@-1)

) +(1-i)

Construct an example of a 3x3 matrix

which is both symmetric and skew
symmetric.

a5t 3x3 G 507 39t Rt Term T
e Raw w=he|

Contd.



0

(9)

If A and B are matrices, then rank of

the matrix (A 0 is
0 B

s 51 e, o (40

0O B
CERFF0R @I 27
() rank (A) + rank (B)
i) rank (4) - rank (B)
(i) rank (4) . rank (B)
(iv) rank (A)/rank (B)

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

m RS TN W n &S AN R @By

Wﬁﬁﬁ?ﬁmmmqﬁ
e OR @i 2 R

fH) m

i) n
({ii) m+n

(iv) m-n
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()

()

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

A SI% B 5l ey Gles 3 o W
(i) PAQ=B for non-singular matrices
A and B
ST (Tee® A W% BI AR
PAQ=B

(i) PA=B, for a non-singular matrix P
SRR (Ne® P3 AR PA=B

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

(iv) PB=A for a non-singular matrix P
SR e P AW 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?

Y (G, *) T ¢3F et & I TS

G=R-{-1} WS FICARNE a,beG I

W@ ar*b=a+b+ab?

Construct a multiplication table for Z;.
Z, I AW R G Q3 5
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(k) What is the order of the following
permutation ?

O] R S e e

(123456.78
58723614)

(1 2 3 4
0 _If(zrﬁ-)cr-(4 2 2),

find (ﬁ‘ﬁ ) o'-l

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

1 NACTACS )y w

) oaba)=0()
) ofaba)=0(a)
i) 0(aba)=0(5)
(i) None of the above

n) Write i . .
m ; the units of the ring of integers

OIS YR I Z T AT @ e
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{

2. Answer any five questions:

(o) What are the eigenvalues of the
following matrix ?

e AR gl AR 23 ¢

-1

o
© O N O
|
w O
H O O O

2x5=10
Ricatct oNToist 2 Ted fordt 8

(a) Determine X, Y, 2, if

X, y,Zﬁ‘fﬂW,ﬂﬁ
(x+2 y+3) (3 6)T
2 =
3 0 y z

(b) 1s the following system consistent ?
Determine it.

SR SISO PIRES A ¢ el

x+2y+z=2
2x+4y =2
3x+6y+z=4
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(c)

(@)

(e)

(9

Show that 0 e ¢ (A) if and only if A is
a singular matrix.

48T @ Oeo (A) I O= MR A <5
wefen e |

Find the value of Y a?g if a, 8,y are

the roots of the cubic equation

3
X +px2+qx+r=0

faare AT P+ px? +gx+r=0 37 @
@ @, B,y TE Y a?p 1 WA Fla =1
Evaluate (9 Wﬁ]‘)%

(\/§+i)“

Let G be a group. Prove that if x2 =e
for all xeG, then G is an Abelian
group.

9 A G 9O WY ;MW X2 =e FWEER
x € G IR, (ST AN A @ G <GB! IRy
RY |

Define a cyclic group and give one
example.

B FRYS K@ 1A Wi by S fami
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3.
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(h) Prove that any group of prime order is

cyclic.

e 3 @ G TR Rl 7 SR |
Answer any four questions : 5x4=20
Rzt Sifbr oS Tl o e
(a) Solve the equation

(b)

()

%3 —5x% —16x + 80 = 0if the sum of
two of its roots is zero.

x3 —=5x% —16x + 80 = 0 TN P! TR
ST % T, AT T 39|

Solve the following quadratic equation :
ol fAre AN AN 30 8

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

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

ST DTG ST ARST I O (ETFFOR
Rofre e i 1 ¢

4 -8 S
A=|4 -7 4
3 -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
i R I
S
2 6 7 6
ﬁmmﬂﬁﬁwmaﬁmwlﬁm
6 WIS FYTS A/ 37 |

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

equations :
GE SRS P TR SR i
A =

Xp+ Xy +2%3 +2x4 + x5 =1
2x) +2x5 +4x3 +4x, +3x5 =1
2x1+2x5 +4x3 +4x4 +2x5 =2
3x +5x; +8x3 +6x, +5x5=3

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

( Find the eigenvalues, spectrum and

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

A=G '33 SR, CHFBT o
wigeAess A =1

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

@ @)

M GBI AT SR a, be G, (0T A
4 @ ax=b FAPTIOR GBI SRS
Y Colrl T

(i) In a group G, show that
(ab) = bla’l, for all a,beG.
| 2
@ed T WY G© (ab)t=b7lal,
AR a, be G I AW
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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 ke Z, prove that

a* =e if and only if 0 (a)|k.

1+4=5

<1 TR (e O T ke Bi | 1) =
G WIGR a RN @Bt Ghet | T o 3 i

e ©I% ke Z, (o08 &Nt 71 @ a=e

it &% 3z 0 (a)|k.
4. Answer any four questions : 10x4=40
Rieeleat 5ifabr e T o o
(@ (i) State and prove De Moivre’s

(i)

theorem for integral index.

1+5=6
% wZeiva Totsimcd) wrae 5 A forat
1% A ]|
Show that - 4

cos380 = 4cosaa—3cosﬁ

sin368 = 3sind-4sin g

e @
cos36 = 4cos* @ -3cos@

sin36 = 3sinf-4sin3 9
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®) (1)

(%)

(€ ()
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Solve the equation

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

x°-9x? +23x-15=0 TR
AN 9 I TPRR TAET 2oifee
itz

Find the condition that the equation

x3 - px2 +gx-r=0 should have

its roots in geometric progression.
S

x% - px® + gx —r = 0 FRIABR FTPRE
el eoifes AT 5Bt T =t

Find the value of

B+r-af +(r+a-pBP +(a+B-y)
if a,fB,y are the roots of the

3

equation x +px2+qx+r=0.

S
a, B,y TR L+ px’+gx+r=03
T T,
Bry-af +@r+a-pF +(@+p-yP 1
T et

Contd.



(i)

@ @)

(@

Solve the equation 5

x®-9x? +14x+24=0, two of
whose roots are in the ratio 3: 2.
x*-9x% +14x +24 = 0 FTRH!

TR <51 J 0! 3 3 : 2 Spifes AT |

Find the value of

2
(a +2)(ﬂ2 +2)(;/2 +2)(52 +2)
where g, 8,7,5 are the roots of
the equation

4 3 2
X -7x" +8x° -5x+10 =0-

S

2
(@ +2)(62 +.2) 2 +2)(6% +2)3 =
ﬁ‘fﬂmﬂ’@ a,fB,y,6 AP

4
X" =7x* +8x2 ~5x+10 =0 I |
If the equation
x*-2x® +4x2 4 6x-21=0 has
two roots equal in magnitude and
Opposite in sign, then find all the
roots of the equation. 5
ATt x* -2x° +4x® +6x-21=07
7o o T (g Reife e 2
FARRAOR T2 61 e 31
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) ()

(@)
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Explain why the following
homogeneous system has infinitely
many solutions, and find the
general solution : 5

T G SATIOR [ SN RS
FAA CoART T PG I, T AR
g R =i

X +2xy +2x3 =0
2x1+SX2 +7X3 =0

3x1 +6X2 + 6JC3 =0

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

A} N—I' O) ‘5
7{o O
W A GO mxn GEF® TS @6 r,

I, ©
vttt a5 )
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n o

(@)

9 @)

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| pos
3 6 3 4
IS e 1 @ 3 TSR e <

Prove that a square matrix can be
expressed uniquely as the sum of
a symmetric matrix and a skew-
symmetric matrix. 5

A @ 01 3 (e SRS RreIT
<Dt e R [ fie e

QT oI o IR SR

If (4,x) is an eigenpair for a
nonsingular matrix A, show that

(;L“l, x) is an eigenpair for 4~!. 4
i Bt SR TR AT (4, x)
<ot IR 2/, (8q @ AL 731
(", x) <B1 wizeATaRT 27
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(i) Let A be a square matrix. For all

) @)

(i)

a¢o(A), prove that x is an

eigenvector of A if and only if x is

an eigenvector of (A—al)™. 6

@ TA A GOl I GIETT | AR
a ¢ o (A) IR LI FA @ x, AT GO

wigremress Iw Wk IR x,
(A—al)" T @6 SFOMCeST |

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

I H, @51 AfN® WY GT Tomey,
(OFZCE AN I @ HITNA GI NAR]
Bl OfES |

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

@ TS G GOl AW W aeG. (Y&
@ (@), GI ¢l TPRA|
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@)

0)

(A)

(B)

i)

Let G be a group, and H and K be

subgroups of G. If h'lkh ek for
all h.eH and ke K, prove that
HK 1is a subgroup of G. S

W1 RE G 9l Y, AR H &R K 3R
ToPRY | W IR he g we

keK IR h™'kh e K (o el
N @ HK, G-I 9G5! Bopopey

Prove Fhat the intersection of an
f:ollectlon of subgroups of grouy
1s a subgroup of the group. g
;mq TN @ B R R s
PRI (T FRIGR Bt Boprey |

Let S be a commutati i

_ ve
R be a.subset of S. Prove ?hnai ??nid
a subring of S if and only if g
W@ T4 S @ FRATE T o R
Sﬁﬁﬁﬁo‘ﬁ&’bﬁlﬁﬂf‘fwm& s%
ot T IR W g

(I) R is closed under addition
and multiplication

mﬁmzﬁqﬁﬁﬁmm
T T R

3 (Sem-2/CBCS MATHGI/2,Rc/G 18

(@)

(2) if aeR, then -aeR,
9 ae R (92 —-a€R,

(3) R contains the identity
element

RS S 3 433 GUece AT

Prove that in a commutative ring

R, the set R* of units of Ris an
Abelian group  under the
multiplication of R. 4

it ] @ 9B FARMGE W RS

oo @R RS RX @ RS o
ST AACE B AR IR 167 I |
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OPTION-B
( Discrete Mathematics )
Paper : MAT-HG-2026

1. Answer any ten questions :

Rieereat w2bt e Taw fog o

1x10=10

(@) Let (n, <) be a partially ordered set,

where a<b e g |b. Give an example
of an antichain, which is a subset of N,
and is induced by the same relation.

[ R (W, <) @B wiefrrerg Ffie e,

TS asbesalb, gy ‘AT e
ﬁm,ﬁztm—w%r%ﬂa@f%,mwm
7Rl die =

(b) Let P=Q={o, 1} be two posets, with
the usual ‘<’ relation. Let ¢: P> Q,
such that $(0)=1,4(1)=0. Is ¢ an
order-isomorphism ?

WA P=Q={0, 1} et < T™IR ics
0! SRR T s, $:P> 0 @R

T 4(0)=14(1)=0. 4 5 TG
TRRRE @ 2
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(c) Let A={4,5,6,7}, and let

R = {(4) 4)’ (5’ 5)’ (6’ 6)) (7J 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). i

@ T A={4,5,6,7} A%
R={(4,4)(5,5)(6,6) (7,7, (4,9, (4,6),(4.7),(5,6). 5,7, 6,7}

T BT 1 (4, R) <o eI Fie

S FI (4, R) -3 o

nd
(d) Let X be a non-empt.y set,.a
(P(X),<) be a poset. Is it a chain?

@ T X @6 e R R 7=, o=
(QD(X), <) a5t R e AT |
ot T G 2

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

P become a lattice ?

@ T (P, <) B RO TS TS|
P &0 ST T AT ?

Contd.
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(9)

)

(i)

0)

Let D=

" D {.1, 2,5,10}. Let |’ (divides) be

X ¢ partial ordering on D, Evaluate
vS.

WA D={1,2,5,10} | @

S o> =) (=
) DX 89S <5t S Ty v

TO 31| '2vS

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

R et Qe @ sopsq
R G 2 oS @5 o

Let L be a lattic
€ and
sublattice ? acl.ls {q} a

WAL
N G

Define lattice homomorphism

T SReOl cE R |

When is a lattice said to be bounded ?

3 (Sem-2/CBCS) MATHG 1/2,RC/G 29

(k)

)

(m)

n)

(o)

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

Define complemented lattice.

SFTYS TN Al |

Define Boolean polynomials.

T I e

Is the complement of an element in
Boolean algebra unique ?

% Nemifes < e 7T W0 @ 2

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

algebra P (M) equipped with the usual
operations ‘0’ and ‘u’?

@l T M 9o WS {oht Re w=a1 ‘o

U’ AR i s CGIERRIRIGS
P(M)= O W VU Ton B e

Let (B,v, A, »0, 1) be a Boolean algebra,
and aeB. Write the value of a'Ad’
and a'va'-

@t 23 (B, v, A, 0,1) <l T T,
W aeB. a ra’ % a' va' I I

Contd.



2. Answer any five questions :
Riceza <fisbr e Teq e o

(@) Prove that in the chajn N, m is covered

by n if and only if n=m+1, Vn,meN.

AMIIFN TN RIS, m, anWﬂﬁ
R Mz n=m+1,VYn,mepN |

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

W;;P—)~Q and y,:Q - R be order-
p ser\tmg maps. Then, prove that
Yooy, is order—preserving.

2x5=10

() Give an exam
ple of a poset whi
: ch
exactly one maximal element, but d}:)g:
not have g greatest element,

IOt DRI T swafen Turme foa TS

“IRY (greatest) Toimm a3 e, g

(d) Prove that in a dijs

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

(e) Prove that every distributive lattice is
modular.

Afest ReeilRi 7@ T Jfoves I e
41|

() 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 -

@ ¥q f:B>C, TS B R C TN
Norifte | R @RI @ £ 90 TR S |
o 9t @ ¥ F(0)=0, f(1)=1, o

@ f(@)=(f @), VaeB.
(g) Draw the switching circuit of
p=X (x5 + Xq)+ X3 (x5 + Xs))
reGEall
p =%, (xa(x3 + X4)+ X3 (X5 + X))
o ¥4

(h) Write the symbolic representation of
‘Identity-gate’ and ‘Or-gate’.
‘Identity-gate’ % ‘Or-gate= AS IR
Gorgle ot
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3. Answer any four questions : 5x4=20

Rieet Sifabt e Sag By o

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

v (A)=(s, &, €3, ..., &), Where,

& ={1 ,icA
0 ,icA
where

2n={(ll l2 l)’
) ;...-:.n .ljsaIeOorl,v.=1 9
Prove that y is an order-isomo Jhis 32, ceesy n}

W= X={,2,.., n} W%
v:@(X)>2" 3w
4 (A) = (31) €9, &3, ceuny é‘n) i

as{l o4
s12 A

n ¢ . :
e 2 =ity )i, 2 0 1 1
Vj=1,'2,....,n} ,

TATFAN @y Bl TR TR iR |

(b) Let S be the set of all positive divisors

of 60, ordered by divisibili
» 0 sibility,
Hasse diagram of the posettyS %::

find the greatest ele
element of the posertr.lent and ﬂlgizasst

3 (Sem-2/CBCS) MATHG1/2,RC/G 26

(c)

£l TA S, 60 FIE FIF OIEH TS,
Rolweid T 71| SRFTe e e
S3 ‘Hasse’ At o3 31| 9ce R
AW (greatest element) S FRG oA
(least element)(5i RoifR Bfeveat |

Let P and Q be two partially ordered
sets. (PxQ,<) becomes a poset with

respect to the partial order relation ‘<’
defined by

(1> %) S (%25 Y2) & (1 < yy and x; < y2),
Vx,, X €P, Y,Y2€0Q.

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

(@, <a, and b =by)

@ T P 9% Q W wWRe Ffe AR
(PxQ, <) WNFRE T F==F ‘<X TS ol
RO TS A AR ‘<’ - A 2
(e, 1) S (30, Y2) @ (<Y &xp < Y2) »
VX, Xy € P, Y, Y2 €0.

N ¥ T PxQ-S

(ay, By) < (g, by) T % TR

(@ =@, b —<by) T (4<%
by = b,)

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



d
(d) Let P be g lattice. Then for all

a,b,c,de P, prove that 142+2=5

(i) asaVb’

(ii) @<b=(avec<bve and

ancs<bnac),

(iii) (asbandcsd)=>
(avcsbvdanda/\csb/\d)

X P Bt W ot
a,b,c,deP-amgqu@

(i) aSavb,
(i) asb=(ave<pye 10

ancs<bnac),
(i) (a<b w5 c<d)=>
(ave<bvd wi= anc<bad)

(e) If Lis a lattice, then prove that

xXA(YVZ)2(xAy)v(xnz), VX, y,zeL

zrﬁ%mmmﬁrmmmqwm

xA(yvz)z(x/\y)v(xAz), VX, y,zeL

3 (Sem-2/CBCS) MAT HG I/4RC/G 28

|

1
|

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

(xAy=xnz,xvy=xvz)=>{y=2),x,y,zel

T L ot RewRR T& @, (S 2
A
(xay=xnz,xvy=xvz)=>=2),Vxy zel
(@) Let L be a distributive lattice with ‘0’
and ‘1°. Prove that if the element a has
a complement a’, then
av(@ ab)=avb
QI T L O’ I '3 e Resd RiE 3@
<51 G| T a-F @B T o, (TR
g ¥ &
av(d ab)=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
orgedl @ ({1,3,6,9, 18} AT, AAG) @
18&@%@1@«31&5@%@1@?
Sromifs 597 TE | R a5t e @ ? TeR
wgrarel i |
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4. Answer any four questions :

Rizerzant oAbt et e fpay o

(@) Let (P,<) and (Q,<) be two partially

10x4=40 ege x <'y AEFe T W I Wie Iz
x,yecP W PSS x<y A x,yeQ U

09 x<y qA xeP, yeQ. &I ¥ @

ordered sets, where Pand Q are disjoint
sets. Let x<y be defined on PO if
and only if either X, YyeP and x<y in
Por, x,yeQ and x<y in Q. Again,
let x<'y be defineq on PUQ if and
only if either % YeP 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 <Y and
Q={a, b, c} such that a<b<c. Draw
Hasse diagram of (PUOQ, <) and
PUQ,<). 6+4=10

@R (P,5) W (0, <) I AR

(b)

(PUQ, <) oi® (PUQ, <) Tor wikMiFeia
Fie 79|

P={x,y} 9T @& TT @ x<y =%
Q={a,b,c} GAe A T @ a<b<e.
(PUQ, <) &® (PUQ,<)< Hasse foq
G 40

Let P and Q be finite partially ordered

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

equivalent: :
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i) v is an order-isomorphism
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(i) x—<y in Pif and only if

v(x)<y(y) in Q

P=® x—<y I R ey 0-©

v ()< (y)
Prove that two finite i

partially ordered

sets P and Q are order-isomorphic if
and only if they can be drawn with
identical Hasse diagrams. 6+4=10
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{_,?t Pbe a set on which g binary relation
<’is defined such that for all x,y,zeP
x < x is false, s
(x<yandy<z):>(x<z).

Prove that if ‘<’ ig defined by
xSy@(x<yorx=y), then ‘<’ is g
partial order relation on P, Alsa, prove
that every partial order on P arises from
a relation ‘<’ satisfying (i) and (ii)
@ T4 P GOl 7S e <IN G Tewife
T (TR A P-S Feal XY,z Py
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(X<Y AR Y <2)= (x < 2)
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Prove that a lattice ordered set (L, <)
can be converted to algebraic lattice

(L, A, v) and conversely.
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Show that a sublattice of a distributive

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

4nterval’ [x,y]={aeL|x<a<y} is a
sublattice of L. 5+5=10

m{eamaﬁﬁwqﬁfwwﬁﬁ%ﬂwﬁ\e
frogd RAge | 2w 33 T Gl L3

R 78! GNe x, Y=< AR AT

[x,y]={aeL|x$a_<_y} L &5 Gofma |

33 Contd.



1)

(@)

Show that the set N, having partially
ordered by ‘divisibility’ is a distributive
lattice. Is it complemented ? Show that
the partially ordered subset
Q={1,2,4,5,6,12,20, 30,60} of
(No, <), where Ny =N U{0} and
as<b&alb is not a lattice.
6+2+2=10
(e @ ‘o' ot wiRisia whie @Rl
N WSB! o3 /Y s @By wyen |
EE R\ (complemented) &f% 2 med @
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Q={1)2’4,5J 6)12,20, 30, 60} &‘IBT Wﬁ
WIS Ny = NU{0} u as<bsalb.

There are electrical switches next to

the three doors in g large room to
operate the central lighting. The three
switches operate alternativale, : ~ _. .
switch can switch on or switch off the
lights. Determine the switching circuit
p, its symbolic Tepresentation, and

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

4+2+4= l O
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Define Boolean algebra and Boolean
homomorphism. Prove that, for all x, y
in a Boolean algebra 1+1+8=10

e Terilds SR T TR et f
el 91 (T Bl g Seviffee T X, y=<
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§ (xry) =xvY
) (cvy) =xrY
i) xsyoxzy

(iv) xSy:(xAy'=O)
0’ is the ‘zero element’ of the Boolean

algebra.
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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
@6t gw Jeeifdes @by et Al e
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‘o QI | e TR (T IM p W= g @B T
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pag=01

(i) Let Bbe a finite Boolean algebra. Then

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