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T OPTION - A
) ( Algebra)
' Paper MAT—H G—20 1 6 / MAT—RC—2O 16

1. Answer the followmg questlons IXIOé 10 .

w— ﬁm mﬁa s it 3
'(a) State true or false
T oem B ¢
. '.Every;permutation -has an inverse.,
© (b) Givé an example .o‘f.a fnﬁte abelian

. group with respect to ‘operation
-addition.

"‘mﬂmmwélﬁﬂﬁﬂ«ﬂﬁ?ﬁﬂﬂ\w ,‘

: ‘W‘Tﬁml )

- ~ (c) Find. the least positive integer that is
- congruent to (3+19+23+52) (mod 6). '

_ (3+19+23+52) (mod 6) 7y caarw FEoN
T o vmmzﬁ Wmﬂ -

3 (Sen-3/CBCS) MATHG . RC/G 2

(@)

-Fill in the blank:

vﬁmeﬁwo

If x, yand z be elements of a group G
then the element (xyz)' is equal to

Wk oy IRz 6B KR G T, (ST
.(xyz)'I. GTeTeo!

T 0 = |
~ (e) Define symmetric 'function.“'
S T R
() I A=|2| and B=[1-10], find AB.
MW a=|{2| = B=[1-10] =, (T AB "
¢ e
3(6em-2/CBCS MATHG1/2,RC/G 3 Contd.



(g) Give an example of a non-trivial -

: subgroup of the group of complex

numbers ¢ with respect to operatlon

, multlphcatlon

‘mmmﬂwwﬁaw\mw Caaﬁ |

Wﬁ@ﬁ? %ﬁwm W‘-‘f ﬁtm

(W) Choose the correct option :

¥% Tl AR By s

The rank of the matrix - '
1 1]

(iv)] None of the abgye

89T BI8 Wy

3 (Sem-2/CBCS) MATHG 1/2,RC/G 4

) Find the value of gir +1.

el 41 aw%f%mm

- G) ‘ Statée true or falso e

T @ T e
. The reduced .echelon form of a matrix
.is -always unique. S
Bl (MRS Y S GO ol T wﬁﬂ
=]l

Answcr the following : o .2-><5=10 .

(a) Construct—

: (i) a matrix A Wh1ch is Herrmtlan but .
' not symmetric.

. ~‘(z'i) a matrix B which is symmetnc but
' not Hermitian.

o T—
) ﬂ%tcs‘ﬂaw,qﬁmﬁﬁ@wwﬁ?@
RS J2WI .
(ii) aﬁcﬁmBﬁﬁnwﬁ—@%@
Qﬁ@rﬂml 3 3
3v(S‘em—.2/CBCS| MATHG-I_/Z,RC/G 5 - Contd.




.(b) -]t:;tf:ZAZ qnd g : Z — Zare defined | afi A=[ d} '93[, ot aan I C?I

-f(n)=2n V. ne z o S
L : - Al 1{d -b| .
éhd 9(n)= {éﬂfnlseven - 7 Tae [T A=ad-be
CHE T4, ifn'is odd S o

. Check whether mapping g is a left

inverse for for not under the operation : x~ -0 e
composition. - ‘ , ' .(d) If p fx+1' ’0 is a cublq .equauonl fo?'_
W*:afZ—mwgz_)zam. . A
some p=#0, then find a, af
WG To— p 2 Z |
. - . ‘where a, f and y are the roots of .

hi (n)=2n Vnez the equatlon .
wRe g(n)= {A’“ﬁ"‘l"“ - R
4, g n w{m : S 3.

. ﬂﬁf—+x'¥i=0,p¢o'ﬁ1zﬂwaﬁﬁm@ |
WﬂWﬁWW%ngq, o p :
é mmwﬁmwu ~ SRR aﬁ’lwtmm}ja Zaﬂ“ﬁm@

b

D oale I T a, ﬂWVW“W’E@'
(o) If A= c al* then  prowve _that |

atolj . -b S
Al-¢ q | Where A=qd—bc.

o - " 3(Sem-2/CBCS)MATHG1/2,RC/G 7 . Contd.
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01

T o 1"0"
(e) -If;-‘A= 1-~1 and B= 1, then

express B = EA, where E is an

elementary matnx

-1 1 01

| ;BaSEAamﬁwwa’wEamcﬁm 2

(b) Reduce the matrix A to identify pivot

positions, basic columns and also
determine the rank where '

1 21 1
A=|2-4 2 2

A 2+1+1+1=5
3-6'3 4|

"A;cﬁmsm wﬁﬁz@mmw ~

. G , TIER fole 7 AR Foice @IS A ==
"3.- Answer any four questlons 5x4=20 - | o 1 21 1{ |
- Rzt b5t e Sew Brars | AT A=|2 4 2 2

13 6 3 4

. ___(a) Let * be a binary OpEraﬁoﬁ defined on -
. Z Where x;-y x+y+1 nyGZ '

Determme whether 7 is a group with
respect to operatlon *. Is it abelian ?
4+1~5

wm«*’mwmmmmw
X+Y = x+y+1 Vx,yez. «=fay cx?

AT 2 5 T 25 e By e 2

mmm? ‘

", 3(Sem-2/CBCS) MATHGI/Z,RC/G 8

o) -

<

Prove that a non-empty subset Hofa
group G is a subgroup of G if and only

if a,be H imply gpleH.

A W @ G TR Bl GRS TS H

ﬁmaaaﬁ%ﬂﬂ@i’aﬂﬁwm
abeHﬂ'ﬁab EH‘NI '
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(d) (i) Th'e eqﬁation‘

x* +4x —2x? - 12x+9 0 has

T two’ palrs .of equal roots. Find.
. them. . ‘ . 4

x* +4x —2x —12x+9 O

'.'ﬂﬁﬂaﬁmmmqﬁmlw |
: %I%mn ' - 4
‘(ii), State true or fa]se' :" . -  -1‘ |

. 9T R ol 3
- All roots of the equatlon

x +x +x+1=0 are lmaglnary

X+ X%+ x+1=0 W‘WW
WWW:

(e) Prove that for any mxn matnx A, rank

(4) = rank (A7), where AT is the |
. -vtranspose of A , o

Aﬁwmmmxncﬁwwwqwcw
rank () = rank (AT) % AT (g A T

TFRRE (e |

" 3Sem-2/CBOS| MATHO1/3,RC/G” 10<

|

] ‘betérfriine thé general solution- of the ’
following non-homogen€ous system:

-.—aﬁw\mﬁwqmﬁmamwmm-
'ﬁ‘fijaﬁlw' “\. ‘

x+2y+z+20=3
2x+4y+z+3w=4

3x+6y+z+4w=5.

4. AﬁsWer either 4(a) Or.-4‘(b) :

| Tew 4(a) o2l 4(b) 8

(a) . (l) Prove that the relatlon a=b
. (mod n) is an equivalence relation
on 7. T ' 5

auld T T g=b (mod n)m-
‘_Z@mwml o

- (i) Solve  the. followmg system of
congruences : : > -

'WWWW ﬁmﬁﬁmﬂmﬁﬁwo
x=2 (mod 5)

X = 3 (mod 8)

3 (Sem-2/CBCS) MATHG1/2,RC/G™ 11 - . Contd.



) 0 Define cyclic group. Find the |

) generators of the cyclic group Zg -
1+4=5
| 5 F@ﬂﬁgfxﬁﬂﬂ 26 ﬁl‘ﬂﬁ“‘ﬂiﬁﬁ
(i) LetgeG be any element 'of a group

. G.If g" % e for any posmve integer

'n, where e is the 1dent1ty in G, .

then prove that < g > 1is an infinite
cyclic group. - S

. ]?ﬁf{‘a Gm@ﬁ aﬁwm@l c?rlamﬁm

ﬁWWﬂ\ﬂﬂnﬁma #e

R, TS e R WAGBR T (T, T

?N‘TWGI<a> L‘lﬁﬂﬁﬂﬁﬁﬂﬂ@l *

5. Answer either 5(a) or 5(b}
‘@@a I 5(a) @47 5(b) 3

. (a)' , (1) For the supgroup K = {(1) (1,2)} of
S3 (here  S3.is the permutation

group of order 6 find K
wherea~(1 2)3) @ and af

| Ss 3T K ={(1); (1,2)} T Ka
-AWRoaK%ﬁ\‘BﬁT?l’Ea~(l 2, 3)|o

S3 (A= 6 WARRB Fape ey

3 (Sem~2/CBCS) MATHG 172, RC/G 12.

3

" (i) Prove that the set E = {leer}

() ()

~of all éven integers is'a ring with
réspect to.usual addition and

multlphcatlon S 7

'.mqwmimm@ ﬂ«maﬂ\if‘_
E={2x|xen} (3 A camw

| @qa@mmﬂwmmw

If A and B are non-singular -

-matrices, then prove that AB is.
also n_on—singular such that

(a)-p7la™ and

(a1 = (a7 o 311""‘”‘2"".'7;

. & A S B STERAR e 2,

‘mamqumaﬁw@nm
- R TS (AB)’ =Bl W%

o) (AT) )

" 3(Sem-2/CBCY MATHG1/2,RC/G. 13 § .




(u) Find the matrlx X such that .

N . 0 -1 0
: _.:-X AX+BwhereA {0 0 -1
00 0
o [12] -
| 133 -
R XMWQWX=AX+B
- Jo-1.0 |
) jO ,O 0" .
2 o
B=|2 1|1 .
3 3|

6.' Answer either 6(a) o?- 6(b)
e 6(a) @3t 6()2

- (a) (z) Solve the '
equati -
' for zeC, on 2 -z'-2= 0

| . 6
ZGCamz _ '
R z -2= Oﬁ?ﬁ@. |

-3 [Seni.-Z/QBCS) MATHG1/2, RC/G :14 - |

(i) Find all .the sd_uare roots of -21° ..'. -

, . 4
_p1e 3 R hE ORvedil
(b) (i) For. ‘the " cubic j equstion"
| x* +px* +qe+r=0, find Y a?
and Za where a, B, v are the
roots of the equatlon - 2+3 5 :

x>+ px® +gx+r=0 W
B 'ﬂfﬁaﬁ‘@ﬁﬁf@ Za WI%Za -
YRR T o, B, 7 Waﬁw

(u) Find in terms of p, g ‘and r, the.
values of the symmetric function

,B+y 7+a a+,8

2 e ap.
. a, Band y are the roots of the '
© cubic equatlon . :

x +px?+gx+r=0. . 5

' Where '

';32‘+y2,";/2+a'2+d2;-.,32‘ : .

- Br e af '
wmwﬁvﬁww'a, B wE
y @8 3+ px?+gx+r=0 e
TR T | :

3 (Sem-~2/CBCS| MATHG1/2,RC/G - 15



7. Answer ezther 7(a) or 7(b)
TeT =1 7(a) W?Hr 7(b) &

(@) 0

Define reduced row echelon form of a

 matrix. Examlne whether the system

Ax=b . : conslstent where

R -~2_ S

A=|2 4 0| "x=|x| b-|2
36 1] x| 4]

. Also show b as linear combination of. -
: 2+3+2—7 ‘

the basm columns in A

W*ﬂ%maﬂaw@iﬁm

) ,Ax bamﬁﬁmwwﬁm

W?I’@A—z 4 O

121[ x;

’

361 X5

IS bzﬁAcﬁawaawwam .,

taﬁaswmmfism cwsan -

3 (Sem-z/CBcsj MATHG 1/2, RC/G 16 °

o).

(i)

UR

._f(ii)

(i)

Find the general solution of the
followlng homogeneoUs system (if
emst) -3

o st £ M- ?.icfﬁ?lfb‘ﬁ e

g Sfveal (TR i) 3

X+ 2y+2z=0

ox+4y+z=0

X+ 2y ~z=0
Prev_e that every equation of n deg_l'ee
has n roots and no. more. ' 5
o =1 8 n TS S TR
7 Bz T WiCg, SreE @RI
Find the equatlon Whose roots are
-3,-1,4. - : -2

a1, 4 Rl e Sl

Form a rational - .cubic equation
Wthh shall. ‘have .the roots

1, 3+24/-1. ' 3 -
1@@3*2\/—‘13&5“"@"@@
. Rt et o107 1 |

3 (Sem-2/CBCS] MATHG 1/2,R¢/G 17



. OPTION-B.
~ (Discrete Mathematics)

i Paper : MAT-HG-2026

i T .

til 1. Answer the following auecti ’

il Jollowing questions: 1x10=10"
i (@ Considertheset 7 of integers with the °
I 'relgt.lon' divisibility. Is the relation a
y . 'pestial ordering of 77 mE
,‘1‘ : Wfa i 0wl ) R -
M | | ofE awzh W% ml R 1S Refeyera
.‘F' Lo IR0l 7, S s @ w®m e
R . (B)- A poset.in which every na: ‘ :

i " has both & e Iy pair of elements -
W greatest Io ast upper bound .and a -
.ﬁf' &t WS ‘ower bound is termed as

i s IR : :

- A ) AT

gfli[*i | TRYW @B =R ﬁé?%lm Core (I
! s . ovp) ST S
B : (g.l.b) A, o R -

i D subtare LR

i (i) . sublattice

el . T

'?}E;ii | SR BT

i (i) - lattice =

l L

‘ﬁ‘i : (i) trail -

I =

i (iv) walk o

‘- - (Fhoose the rignt answer)
1 (%% Besth 1 shvsa)
I"i' V : .

‘ 3(Sem-2/CBCS|‘MATHG‘I/2,.RC/G ' 13

()

(i) Join, meet’

and ____ are‘the -two binary -
operations defined for lattices.

A, AR
(iij .Addition, subtraction
LG, Rt

(iii) - Union, intersection

‘i) Multiplication, modulo division

o ' (Fill 'in thg Qlanks)
(- 312 979 7))

(d) State Trué or False:
- om [ ooy R e
Complem‘en't,s' aire 'u.niq-u"e in a -
~ complemented lattice. R
fe) . Let.L be a lattice and peL.'Is {p} a
- sublattice? L
1A L & TN W% pell {p} 9O
Tormeh @R | .
3.(Sem~‘2/CBCS.)MATHGI/2,RC/_C;»‘ 19 ~+ Contd.



@

Let (B, v, A/, 0,1) be a Boolean:algebra.

. Find the value of 1A0)v(Ov 1)

| *“”’“(vao ) ﬂﬁﬁﬂ%mﬁw”

(LAO)v (Ovl) am%ﬁwn |

Find the dual of the Boolean express:on -

K ‘x/\(yvO)

- m

ﬁflﬂf@lﬁ? xA(yvo) aﬁ@am‘@‘%@n ; |

'Deﬁne bounded latuce

= '_"’fﬁ?ﬁ@ﬁ?ﬁ'ﬁvwﬁqm

0

0

What dO you ‘m
-~ furiction ? _ een by BOOIean'

afﬁﬂzﬁmqiﬁmﬁiﬁ$§§ﬁ? i"'

How many dlfferent
Bo
of degree n are there ?OICan funct:ons

3 (6em-3/CBCS MATHG 11, RC/G 20

2.

Answer the-following quesfions 3

.wmwm

(@)

(b) .

’ lattlces

‘m/n if m divides n.-

2x5=10

Show that the followmg posets are not ’

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

where 1 is being defined as | .

@wqedt @ L= ({1,2,3,..12},1) %

L= ({123469}1) PSR TS
q\f@@ﬁmﬂw m/n, 3 n, m @&
Reegl - -

Let (N, <) be a partiélly ordered set

‘where as<b<=>a/b.Is it a chain?

g A (<) B SRR Ffi R,

(o)

TS a<b<=>a/b 3‘-‘1%1“1\21'6"1 @2

Find the values of the Boolean function
represented by

| Wﬁlﬂwmﬁﬁw

flx v, z) (JC/\y)VZ :

' ~‘.3(Sem—2/CBCS) MATHG1/2,RC/G 21 , - Contd.



3

(@) Write the _conjunctive normal form of

the funct10n
(eyrxg) e

(y'+ x.2) + ' ToWD FEES T
SR (CNF) © efer T - |

{e) Draw the cn'cult represented by the

‘Boolean function - .
o f(x ‘Y, Z ) (xvy)/\z“

ﬁ f(x y,Z) (xvy)/\z W\WWI

Answeér -any four questlons _'_ ‘. 5x4=20-

) f&mmwﬁi‘rm%wﬁw

(a) Show that the poset of the divisors of -
d1v1s1b111ty is a latlice .

60, ordered by

~and 1nterpret thelr meet ‘and join.

3(Sem-2/CB¢S) MATﬁG'llz,Rc/G T2

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

CR Let A={1,2,3, 4,5} be ordered by the
Hasse dlagram .

/\
/\/

(i) Find all mlmmal and maximal
elements of A '

(i) - 'Does A have a first element or a
' last element ? Justlfy your answer.
2+3=5

Ackil A={1,2 3, 4,'5} A28 Hasse

/\/

{i) Aammmﬂﬁﬁ%m |
%%\saﬂ . | ‘ |

(i) Aamawemmamm%”w
| W?WWWW‘

: 'Corfttd. -,



(c) .

Let L be a bounded distributive lattice..
‘Then prove that if a complement exists,

it is unique.

| 'wfﬁ,Laﬁﬂﬁaﬁ~ﬁWQﬁrﬂ@ﬁﬁlm

C e 3 (@ A o T 5 A, mmw.
(d

Prove that a Boolean algebra is self—
dual.

"amcfwmaﬁmawﬁw-ﬁm

(o

:Put the functlon ;

lengivelntevsy

in’ the disjunctive normal form (DNE).

[(x A y' v 2’] (x" v z’)'- ‘«WFT@T

, ﬁb‘@lﬁ@ w W (DNF) © frat|.

Use a Karnaugh map to ﬁnd a m1n1ma1 )

sum for Boolean- -€Xpression
E-= Xy + x' y +x'y'

Karnaugh map BIEER as]%‘ ©F A
Wi TR C‘”W (rmmlmal sum)

R

E=Txy+xy+xy"?.

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

4. Answer the following questions.: 10x4=40 |

WWWW

(a)- Let X={2,3,6,12,24,36} beasetand

‘a relation R on X is defined as
R={(x,y)e R, xdividesy}.
(i) ‘Construct Hasse. diagram.
(i) Find maximal and minimal i

~ -elements. .

- (i) Flnd chain and antichain.

. -A (iv) Find maximum length of chain.

(v) Is poset a. lattice ?

aatiﬁ X = {2 3,6,12, 24, 36 } .61
" 7e2f® T R @Bl AHE X © S
={(x,y)eR,xd1v1desy} |

}; (i) Hasse ﬁz’l Orz ?Nll‘ '
i) T o TR ol TfeRil
(i) ‘EE O ‘Ao Sedl|
(iv) cﬁﬂ’aﬂ@ﬁﬁsﬁﬁﬁﬂﬂ‘? |
(v) e s A @ﬂﬁl Lt

3 (Sem-/CBCS| MATHG1/2,RC/G 25 _’ L C‘.’"td'



| : (i) Explam why the power set latthC' )

PQ) is a distributive lattice fOf:
any set (J. ' 5

) WA S={g,b,c} @t A T |

) RS 3 e o R P(U) 3

()

Oor

) 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 Pal‘tial-order ‘<’ (containment)-

~ P(S) Gt 571 W
SRS T e o S 910 @F‘T

. ORRReIE T ke p(S) 3

Hasse oo wieiy w11

ﬁmﬁ@qﬁﬁgﬁwﬁgwﬂl ,

.In a. BOOlean a_lgebra [B, +, .; '] prOVC A

that

(i) a+b= lub{ab}
@ ab= glb{a, b}

Va,beB
" 54510

ﬁn Rt [B,+, ] 7wt ﬁﬂT‘iﬂ@"
.y a+bs= lub{ab} i

(i) ab glb{q, By, Vha,beB

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

()

(@

. . 0r
Define modular lattice. Prove that a

lattice L is modular if and only_»i‘f

x,yelL :

x®(y*(x®2))=(x®y)*(x®2)
S ' - 2+8= 10

AR T @ fE | e F A @ @O @

Lﬂmﬁﬁﬂﬁmﬂﬁﬁﬁf and only if)
x,yel ‘

| x0(y+(x@2) = (x®Y)(x02)

State and prove De Morgan’s laws in

complemented and distributive lattice.

W@ﬁmﬁmﬁw@ﬁam T RO
Sia CB‘I 1%@ A9 1|
- Or :
- Draw the circuit which reahzes the -
functlon :
fxy z2t)= x/\‘[(yv t-’,)v(zv(xv tvz)lay -

F(x, y,z,t) x/\[(yvt)v(zv(xvtvz))]/\y h
o A |
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. 1+5+4=10

3 (Semi-2/CBCS) MATHG 1/2,RC/G: '27. S Contd.



o) ﬁméﬁwﬁm a%a’a-wwmumqw
(3 20 TN TR Terifios swss @b ‘@O

QU | & @ 3 p A g ot o Jemdes

‘¥ WS pq, OWTE PAG=0 |
or )

. Con81der the Boolean algebra D210

(i) ‘List its elements and draw its

diagram.
- (i) Find the set A of atoms

(i) Find two subalgebras with elght _'

elements

v) Is Xx={1,2, 6, 210} a sublattlce of

Djy0? Justify.

(v) 1s.Y={1,2,3,6} a sublattiee of

' Dy ? Justify.
. W%mﬂ@ Dyyo 3 L

) _%W%ﬁwﬂmmww:
(i) ‘@OF IS A W et ~

(i) 8T TAW 24 TB! Teidemifie
(subalgebras) R4 i1

‘i) x={1,2,6,210}, Dzlo'am%ﬂ@rﬁ_-

W‘«’WWWWI

vm9WWWW|

3 (em-2/CBCS MATHGI/Z,RC/G 28 - .~ * 3000




) T Tefiot G5s Tl Fgt) 2w 4
- @ fST W A Jeviiten wwes €6t BT

mnmqwmaﬁpmqmﬁﬁwﬁ—a

‘P WIS p#q, (OH L PAG=0 |
. or :
~ Consider the Boolean algebra D,,q.

(i) List its elements and draw its

diagram.
(i) Find the set A of atoms

fiii) Find two subalgebras with elght "

elements

(iv) Is X={1,2,6,210} a sublattice of

Dy10? Justify.

(v) Is.Y={1,2,3,6} a sublattlce of

o Dy ? Justify.

ﬁﬂﬁmﬂw Dyyo ¥ R
) %m%ﬁwmmwmwl
(i) GV I A A TN Tferean)

(i) 81 T 2t oI Toidemifie
(subalgebras) W& |

N

() X={1,26,210}, Dy, '4\‘.1%‘1%9{@1??[ |

W?WW oA = |
vamﬁmwu .

3(sem-2/CBCS| THGIZRC/G 28 - .~ 300




