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OPTION-A
{ Algebra)

Paper : MAT—HG—2016/ MAT—-RC—QO 16

1. Answer the following questiofis.: 1x10=10
v Rl eiaRE e i ¢

' (a) State true or false:

(b)

OT (ST ordl g
Every permutation has an inverse.

eieRRts! R 2T |

Give an example of a finite abelian

'group with respect to operation
- addition.

el efem ACEE @B ﬂﬁﬁﬂ uﬂm'éﬁfr MR
CIGESLRTEITE

Find - the least pos1t1ve integer that is

congruent to (3+19+23+52) (mod 6).

(3+19+23+52) (mod 6)—%"*’1?13’{‘51 ca?n?zw?rn
{ISIF S vmrrcfi ienedt | -
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(d) Fill in the blank :
i 9T S e

If x, y and z be elements of a group G, .

then the element (xyz)" is equal to

T x, y R z @O W (T W, (O
(xyz)"lm GWQT“

(e) Define symmetric function.

FAre TR kel | .~
= |
() If A=|2| and B=[1-10], find AB.
. 3 ,. '

4% a=|2| @ B=[1-10] =, (T AB

. Sfeeal
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() Give an example of a non-trivial
subgroup of the group of complex
numbers ¢ with respect to operation

multiplication.

sfRel efeF ACACT e T A C 7 B
Wﬁaﬁﬁs‘ﬁsﬁﬂ:ﬂa Twizael | |

(h) Choose the correct option :

o5 %@aﬁraﬁ%ﬁew"

| 117 .
The rank of the matrix_[l 1] is

[ Jamemeen

i) O
i) 1
(i) 2

(iv) None of the above

_\GWQWWT
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() Find the value of g +1-
o7 41 I WA STl |
(i)~ State true or false :
| wg ( em e

- The reduced echelon form of a matrix
is always unique.

qGIn WWQWWWWW
]

2. . Answer the. following : . 2x5=10
W%@ﬁm |

(a) Construct——— |

/ (i) - a matrix A which is Herrmtlan but
not symmetrlc |

(i) 'a matrix B which is symmetric but
not Hermltlan

‘»ﬁﬂ?ﬁT—— |

(i) aﬁcﬁmﬁAﬁmﬂﬁ'@ﬂﬁﬁﬁ
_-ﬂﬂﬁ‘ml'

(i) aﬁcﬁﬂmBﬁﬁTwﬁ'@ﬁ%
T&Tﬁﬂiﬂmﬂiﬂl '

3 (Sem-2/CBCS) MATHG1/2,RC/G 5 N . Contd.
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(b) Let f:Z -7 and g:Z— Zare defined
by '

. f(n)=2n V ne Z

/ 1f n is even
n)= -
and g { , if n is odd

' Check whether mapping g is a left
inverse for for not under the operation
composition.

_iﬁﬂfc_’f f:Z>7Z 9 g: 7 — 7 LﬂCﬂVr@
5{\%3\9“

_ f(n)=2n V neZ
oo m T
s gln)= {4’ i

TR RS & AATF g D! f3
€ ATSTANN TR I5T F_7F ]9 |

a b . ' o
4l then prove that

a1l 4 ~b | :
, “Aloe gl where A=ad-be.

3 Sem-2/CBCS MATHG1/2.RC/G 6
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3 .
2 .
(d) -1If o +x+1=0 is a cubic equation for

some p;tO then f1nd Za, Zaﬁ

" where a, f and y are the roots of

" the equation.

3 | B = w ’
aﬁ%+x+_.1=0 , p#0 AT o1 e

Wq@,mZd,zgﬁawwa
. TS a, B myﬁﬁmﬁﬁl

.3 (Semi~2/CBCS) MATHG 1/2,RC/G 7 o Contd.
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. 1 O | 5 1 O _A :
(e) If A=L1 J and P~ o 1|’ the_n

express B = EA, Where E is an’
elementary matrix.

P A I E N

1 1 0 1
B3 EA'«t"f’f—WWﬂ\o EélUI [euic ?ﬁ
CTereF 2|
3. Answer any four questions . | ' 5x4=20

' farFie bS5 2R Tel o o

(a) Let * be a binary operation defined on
Z where xxy=x+y+l Vx, yeZ.

Determine whether 7 is a group with - .

respect to operation *. Is it abelian ?
| 4+1=5

W€ T ¢ Z T AR 96l (e dfem 1w
X+Yy=x+y+1 V'x,'yeZ. ‘&I%WT k2
AACE 7 961 K WA 7 ey 31 | G301
TR A T 2 '

3 (Sem-2/CBCS) MATHG 1/2,RC/G 3
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(b) Reduce the matrix A to identify pivot : |
positions, basic columns and also -
determine the rank where -

1 2 1 1]

A=|2 4 2 2 . 041+1+1=5
13 6 3 4] | |

'A'@maﬁﬁﬁﬁﬁm@%fww
@@@ﬁ%ﬂ@wmﬁm@ﬁﬁ@w“
1 2 1 1]
TS A=|2 4 2 2

(¢) Prove that a non-empty subset H of a
‘group G is a subgroup of G if and.only

if a,be H imply ab™ eH-

o S @ G KA B R TARES H
Gre G-3 B TopRa T M AR IR
_a,b-eH TE ghle H ¥ |

3 (Sem-2/CBCS) MATHG 1/2,RC/G 9  Contd.
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(d) (i) The equation | .
 x*+4x3-2x%-12x+9=0 has
two pairs of equal roots. Find

them. - : 4

x +4x> -2x?-12x+9=0 |
WWWWWW|W
%%\fﬁﬂ -

(i) State true or false: ~ .. 1

BT (F Gog g

All roots of the equation

%% +x® +x+1=0 are imaginary.

% & 52 +x+1.' 0 wﬁﬂzqufqa
WWWI '

- (e) Prove that for any mxn matrix A, rank
(A) = rank (AT), where AT is the
transpose of A. | -

Aﬁmﬂmaﬂﬁmxncﬁaw:‘mmqwm
rank (A) = rank (AT) T AT tqczA 3
W@ﬁ* Wl

3 (Sem-2/CBCS) MATHG 1/2,RC/G 10
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(f) Determine the general. solution of the
following non- homogeneous‘ system :

-_Gﬁw\ﬁ AT aﬁﬁﬁ mmmmm |
- Refa e .

_x+2y+z+2m=3
2x44y+z+3w=4_

3x+6y+z_‘+"4a):5.

4, Answer _eifher 4(d) or 4(b) :
Teq 91 4(a) SR 4(b) ¢

(a) () Prove that the relation g=b |
o (mod n) is an. equivalence relation

on Z%. 5

ol ¥ @ g=b (mod n) TFRCO!
7 S bl Qe TFF | - |

(i) Solve the following system of
congruences : B )

woTe ] PCAIES mﬁ’mﬂmmﬂa@s'
x =2 (mod 5)

- : _xES'(modS)

3 (Sem-2/CBCS| MATHG 1/2,RC/G 11 | _ Contd.
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(b) l(i) Define cyclic group. Find the
| generators of the cyclic group Zg.
; . 1+4=5
ST SRS @ T | Zg ST TG
GARPPRY] Slerel | |

(it) Let a e G be any element of a group

" G.If " # e for any positive integer

n, where e is the identity in G,

then prove that < a> is an infinite

. cyclic group. - !

(@ 2F G AN a R @B G | 3R

. SR 49 T8 MY n IAW@ a” # e

W, TS e (TR WIGR &FF (T, (0%
o TG (@ < @ > GO SN BEE K |

5. Answer either 5(a) or 5(b):
T& A 5(a) GAIS(b) 2 |

(@ (i Forthe supgroup K = { (1), (1,2)} of

N Sz (here S3 is the permutation
group of order 6), find Ka and aK .

. where a = (1, 2, 3). 3

S3 3T K ={ (1), (1,2)} I Ka

- R aK TRedl, T8 a = (1, 2, 3) TS

S; (T® 6 WARME FFum 72

3 (Sem-2/CBCS) MATHG1/2,RC/G 12
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(i) Prove that the set E={2x|xe€ 7|

of all even integers is a ring with
respéct to usual addition and
multiplication. 7

o 9 (T IO A8 NRYE A3fS

E={2x|xez} (B AL QA A |

ol eiffral FACICT <l T 2
() () If Aand B are non- smgulaf

matrices, then prove that AB is
also non-singular such that

(aB)" = A and

e

aﬁAmbﬁw Gl 2,
mmqwmmaﬁwﬁma

Ghes WS (AB) = Bla-l O

=

3 {Sem-2/CBCS| MATHG1/2,RC/G 13
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(i1) Fmd the matrix X such that
~[o -1 0]
X=AX+ Bwhere A=|0 0 -1

_O, 0 0._
2] S
and B=|2 1|. = 3
3 3]
X@W%ﬁwwx AX+B'
0 -1 07
W™, T® A=[0 0 -1| W=
o 0 _‘.'O_I-OJ
1 2] -
B=|g -]
3 3|

6. Answ'er either 6(a) or".6(b) :
- e [ 8 6(a) G 6(b) ¢

(@) (i) Sc;lve the equation z° 423” -2=0 . |

for zeC, 6
zeC AR 20— 2° —2 Oﬂﬁﬁaﬁ@
A 9 | '

3 (Sem~-2/CBCS) MATHG 1/2, RC/G: 14
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o

{u) Fmd all the square roots of —21°.
4

- -21° 3 ﬂmaﬂ‘qﬁﬁﬁ{wl
(b) (i) For the cubic equation
.x3+px2+qx+r.=0, find Za?
‘and Za ‘where ‘o, 8, v are the
roots of the equation. | 2+3=5

X + px’ 24gqx+r=0 ﬁi‘fﬂ—
AN AR Za '@WZa
YR TS o, B, ¥ FNREER T =

| (ii) Find in terms of p, g and r, the
values of the symmetr1c function

'ﬁ2+y y+a I +,8

Br ya af -
a, B and y are the roots of the

cubic equation

- X + px 24gx+r=0.

where

0 2 2.2 24 B2 '
) it A yora” @ + mﬁw
By ya . op
mmﬁeﬁwwa,ﬁ C8
y 2 x>+ px’+ax+r=0 RIS

. ARFER T |

3 (Sem-2/CB0S] MATHG12,RC/G 15
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7. Ahsw‘er either 7(a} or 7(b):
e 39| 7(a) WA 7(b)5

(@) (i) Define reduced row echelon form of a
. matrix. Examine whether the system
Ax=b 18 consistent where

R IEREY 21
A=l2 4 0| x=|x%| b=|2

] L 3}

’ AIS@ show b. as linear combination of
‘the basic columns in A. 2+3+2=7

IO =<1 U5 Tl e
Ax=Db ﬁﬁﬁﬁ%aﬁwv@f-ﬁ
12 1 [
WQEA:'th'O’x: xZ,.
136 1] ES
o
b=|2| |
4]

AN b T A TR T SRR
R wgee foiet ol

3 (Sem-2/CBCS) MATHG1/2, RC/G 16
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(ii)

Find the general solution of the
following homogeneous system fif

" exist): 3

(b). )

SEq FAS FAITRA AR Lo ALE
sk Sferedl (IR SITR) 3

x+2y+z=0
2x+4y+z¥0
‘x+2y-2z=0

_Prove that every equation of n degree

has n roots and no more. - O

o TN (@ n OF ATSIICO! P NIEEOK

- (W

(iii)

nﬁ@@ IR, m@f‘iﬂﬁl

Find the equation whose roots are

-3,-1,4. 2

_3, -1, 4 TERME AT Tieredl |

Form a rational cubic equation
which shall have the roots

1, Bw2-1- . . -3

| i 3+ 21 T BOIAl 4 AR
e AT o7 3 | ‘

. 3 (Sem-2/CBCS) MATHG 1/2,RC/G L
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OPTION-B
( Discrete Mathematics)
Paper . MAT-HG-2026

1. '.Answer the followmg questlons 1x10=10
ool eTEY Tl ferl e

(@) Consider the set Z of 1ntegers with the
relation divisibility. Is the relation a
partial ordering of Z ?

NG 7 ﬂﬁ@%ﬂ\%ﬂ\ﬁw
FoorE 91 | TTIF] 7 © ST @ WA

(b) A posetin which every pair of elements
“has both a least upper bound and a
greatest lower bound is termed ' as .

Qo CUREEAC) 6 Fo 7{\’21\9 ] AroIF Q9
AR <t AT TH T (Lub) == N
R A (g.Lb) A, OFF @R W |
‘(i) sublattice .
B L (-
(i) lattice
R
(i) trail
e
(iv) walk |
dqF  (Choose the right answer) :
- (v7 Teh A Glersn)

3 (Sem-2/CBCS MATHG1/2,RC/G 18
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(c) and are the two binary
operations defined for lattices.

e |
() Join, meet
S, A
(i) Addition, subtraction
- @), Rt
{iii} Union, _ihtersection
" (i) Multiplication, modulo division

o3¢, =4 TG _ |
- (Fill in the blanks)

(T A2 979 39)

(;:l) State True or False -
wm | won Wl w1

Complements are .unique' in a
complemented lattice.

WWWWEI_

(e) Let L be a lattice and peL Is {p} a
sublattice ? :
.wi’ameﬁTm pel! {p} 9Bt
. ToiEe] @R |

3 (Sem-2/CBCS) MATHG1/2,RC/G 19 Contd.
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() Let (B,v,A’,0,1) be aBoolean algebra.
Find the value of 1A0)v(0Ov 1)' |

@ 23 (B, v, A, 0,1) <6 T e
(lAO)v(dvl)' A Wml

(g) Fmd the dual of the Boolean expression
x Ay v 0)
TR ORRIE x A (y v.0) T ST W Tferel|
- (h) Deﬁne bounded lattice..
wﬁaﬁ G wKed o |

() ‘What do you mean by Boolean
function ? §

ﬁ?wqﬁtﬁﬁs‘m?

() How many different Boolean functions
of degree n are there 9

‘ n—w_ﬁmﬁﬁﬁﬁﬁﬂw Qi 2

- 3(Sem-2/CBCS) MATHG 1/2,RC/G 20
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2. Answer the following questions: 2x5=10
oo P Ted o 8

(a) 'Show that the followmg posets are not -'
;. lattices : :

L1=({1,2,3,...12},1)" .
L, =({1,2,3,4,6,9}1)

~ where 1 is being defined as -
m/n if m divides n.

ogsdt @ Ly=({12,3,..12},1) =<
L =({1234,6,9}1) MFworE Fhe
Sl 5l Tl = T m/n, W n, m &

ﬁ—l@n - |

(b) Let (N <) be a ‘partially ordered set,

where a<b<—>a/b Is it a chain?
@ 24 (N, <) ﬂﬁmﬁwwﬁ—w’iﬁ
TS a<bz=>a/b 3_‘51131 Wee (S ?

(c) Find the values of the Boolean function | |
represented by |

e AT FES WA ST

f(x, Y, é)=(x/-\y)vz'

3 (Sem-2/CBCS) MATHG1/2,RC/G 21 . Contd.
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(d) Write .the conjunctwe normal form of
the function .

(x.y'+ x.z) + X
(ey+ x.2) +x T S IGINEAS ﬂCﬂ%i:
SR (CNF) © el 1

() Draw the circuit rcpreserited by the
Boolean function :

f(x y: ) (xvy)/\:;j
?l__fﬁ f(x Y, 2) .(X\/y)/\z-_‘ﬁl‘{@ all

3. Answer any four questions : - 5x%4=20

ﬁmmwﬁﬁm%@%m_

(a) Show that the poset of the divisors of
60, ordered by divisibility is a latlice
and interpret their meet and join.
(S (@ 60 FIEA! AT ST S,
RrofereiE @ i SRFreiE T Ao
STl 2 i WTIOW Ad (meet) W 7{\?11‘51
(join) AN T |

3 (Sem-2/CBCS) MATHG 1/2,RC/G 22
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(b) Let A={1,2,3,4,5} beordered by the
Hasse diagram.

/\
/\/

-(i)'. Find " all mlmmal and mammal
elements of A.

i) Does A have a ﬁrsf element or a
last element ? Justlfy your answer.
: 2+3=3

SR .'A_v—_{l,2,3,4,5} F{‘?@%ﬁﬁ Hasse
@ @ 341 3
' /\
/\ /

- () Aamwww\ﬂm-
Tleeal| |
(i) A3 LW Soim A R THAME
A 2 ) TeIq WOl e B

3 Sem-2/CBCS) MATHG 1/2.RC/G 23 | - Contd.
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(c) LetlL be a bounded distributive lattice.
Then prove that if a.complement exists,
it 1s unlque

NG L&ﬁﬁﬁaﬁﬁwqﬁf@r{@vﬁlw
o 3 @ T @ T 45T ACF, (OB I o |

(d) Prove that a Boolean algebra is self- |
- dual. -

ﬁmﬁmmﬁﬂ%ﬁﬁ—?—ﬁiﬂl

(e) Put the functlon
[(x AY) v z’]A (x'v z')-
in the disjunc'ti_ve_ normal form (DNF).

o [(x/\y) ]A(x’v z’)' W
fﬁm-ﬁ— Gl R (DNF] © ﬁ—m

(f) | Use a Karnaugh map to find a mlmmal |
sum for Boolean expressmn

E= xy+xy+x‘y'

Karnaugh map I3 ?liﬁ R TR
Tiegifer w1 C‘QTW rn1m1ma1 sum)
Wl ==

-E=xy+-xy+x'y'

3 (Sem-2/CBCS) NATHG 12,RC/G . 24
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4. Answer the following quéstions: IOX4¥40
OoY PR Ged fora
(@) Let X ={2,3,6,12,24,36} be a set and
- a relation R on X is defined as
R= {(x, y) € R, x divides y). |
() Construct Hasse diagram.
(ii) . Find maximal and minimal
| elements.
"+ (i) Find chain and antichain.
(iv) Find maximﬁm length of chain.

(v) Is poset a lattice ? |

LW 2 2%1{2, 3,6,12, 24, 36} <ol
FRES W R b1 F™F X © T'©
‘R={(x,y)eR, xdivides y |
(1) Hassefhﬂéﬂﬁl-'
C ) A SR FET T Sieea |
- (i) O IR aforE BEedr
(iv) W?wﬁwﬁsﬂm?
(v) %@@zﬁﬁ—w\ﬁ@rﬁﬁm?

3 (Sem-2/CBCS) MATHG1/2,RC/G 25 3 Contd..



BIKALI COLLEGE LIBRARY

Or -
() Let S= _{a,b,c} and P(S) is the
" power set of S. Draw the Hasse'
diagram of the poset P(S) with

the partial order ‘C’ (containment).
' 5

(ii) Explam why the power set lattice

PQ) is a dlstnbutlve lattice for

any set U. : | . B

@) @ TA S={a,b,c} Laﬁm@fm
| P(s)cﬁswrﬂ@fll

SR @ FE S IS S5 @m
' wiReiE Fhe AR P(S) I

"~ Hasse Pacs! == 41 |

i) R S | 3 TR S RS P(U)

R Bk g wei @

(b)) In a Boolean algebra [B,+, | prove
that |

() a+b=Ilub{a,b}

(i) ab=glb{a,b}, VYabeB.
| - 5+5=10

5 Fresifrs [B,+, ] 3 P el A
() a+b=Ilub{a,b} -
@) ab=gb{a,b}, VabeB

3 (Sem-2/CBCS) MATHG 1/2,RC/G 26
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Or

Define modular lattice. Prove that a
lattice L is modular if and only if
x,yel '
x®(y+(x®z)) = (x@ y)x(x®2) °
LI o - 2+8=10

VTR QRTR e ) e 310 @ 9ot Gt
. Lm’@ﬂﬁww if and only if) -

xyeL'

® (y+(x®2)) = (x @ y)*(x© 2)
(c) State and prove De Morgan’s laws in
complemented and distributive lattice.

Wwﬁmﬁwﬁ@@mﬁam‘f@wm
= o foifa efsd 31|
Oor

Draw the circuit Wthh realizes the
function _ |
Floy 2t )_=-xf;[(yvt')V(Z_V(xvtVZ))]Ay
flx,y zt)=xal(yvt)vizvixvivz)|ay
- G B9 -

(d) 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

3 (Sem-2/CBCS| MATHG 1/2,RC/G 27 | Contd.
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451 TR el qoe @ ) @
~ mmﬂmﬁqammt@wom ‘GO’
| Wlﬁmqwmﬂﬁpmq\ﬂﬁwm@mﬁ

‘T WIS p#q, OH @ PAG=0 |
- or .
Consider the Boolean algebra Dy

(i) List 1ts elements and draw its
diagram.

(i) Find the set A of atoms. .

(i) Find two subalgebras with elght
. elements

iv) Is X=1{1,2,6, 210} a sublattic_e of
D, ? Justify.

(v) Is Y= {1,2,3,6} a. ’su‘plattice of
| Dgr10 ? Justify. | |

iﬁ?‘ SIERIRS Dj10 q - '

() THAmE SRedl wis Hars! vk 4 |

(i) ‘GBT IS A U Tl

(iii) 8T ToAWE A Yo BAIETS

. (subalgebras) fefa =41 |

v) X=1{1,26210}, Dy 90 ToEeN

C TA? O el 4 | :

(v) Y={1,2,3,6}, Dy 3 451 TATEI.

AL T IRl el 4 | |
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