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For Honours Generic
Answer the Questiqns from any one Option. .
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Paper : MAT-HG—2026
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.The figures in the margin indicate -
Jull marks for the questions.

Answer either in English or in Assamese.
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: OPT.ION -A
.(Algebra )

| 'Paper MAT—-HG-QO 16/MAT—RC—20 16

1 Answer the followmg questmns | 1x10=10

weTe ﬁtn ﬁﬁma %ea ﬂ?n
: (a) State true or false
o @W@‘iﬁ %Rn

. Every permutation has an’ inverse.

. (b) Give an example of a finite abelian

group with respect to operatlon
addition.

, G @R e g5t wﬂa IR L9

Wﬁﬁw

(c) Find the least pos1t1ve integer that is

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

'- .(3+19+23,+52) (mod 63 75 cepattss e

WWW wam%f%mn
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Fill in the blank :

© - (d)
AT o1 5T ¢
If x, yand zbe elements of a group G,
then the element (xyz);'l is equal to
W x, sz&ﬂﬁ’[ T =, (oS
(xyz)! GBI - < i 2|
(e} Define symmetrl_c function.
S FeRe e R
() If A=|2| and B=[1-10], find AB.
. e .
11 | -
MM A=|2| 9" B=[1-10] &, (STWAB
el
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: (@@ Give an éxample of ‘a;. non-trivial | . (i) . Find the value of i +41.
subgroup of the group of complex ! _ ' L o '
N numbers' C with respect to operatlon N S em1 I ERE ,
1- B ‘multlphcatlon ‘ , . ' _ () State true or false:
. . : . . . . ‘ ) ,@ o
, Wmmﬂmﬁﬁﬁmﬂmmﬂcaaﬁ WS T B
‘ . Wﬁ@ﬁs %ﬂ?{'{?ﬁ Wq fﬁgm : » o The reduced echelon form of a matrix

| S o o : -is always unique.

- ‘ (h) Choose the correct opnon B Wi PO 5o |l M Wﬁﬁﬁ :

IR W%@aﬁmﬁﬁ?ﬁwo S L
| _ 11 R 1 - 2. Answer the followihg: o . 2x5=10
: ‘ . d
.Therankofthematnx\:1 1] is o WWWWS
' *‘ (a) Construct— | :
11 o S () amatrix A which is Herrmtlan but
C‘TFWWEH @ﬂ% K , , not symmetric. ’
. (i) a matrix Bwhich is symmetnc but
i) O _ ‘ - not Hermman
| | - (i) 'aﬁmAﬁmﬂﬁT@mﬂﬁ?@'
(i) 2 :
L : S RIE IS S N
(iv) None of the above | @) @Bt e B Rt e = e
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R S o . N | tg bl S
- (b) Let«f:Z_-»'Zandg:Z—aZaredeﬁned p ‘ Im A= d] T, (o8 oMid 91 (T,

| .. f(n)=2n V ne Z Y y R A-'l-'__l_-d -b L

and 9)=372 " S I ‘

S 4 ; if nis odd

' Check whether mapping g is a left - . _

: inv¢rs()e8{81c') I): or not under the operation @ I x;_ +x+1=0 is a cubic equation for

compos . | : o
R = - f:Z;—>Z WS g:Z—>L G some p%O, then find Za’ Zdﬂ

ARG TO— > | | “

) _ where a, S and 7 are the roots of
fln)=2n V ne Z. ' -

the equation.
w o) e
L = AR rxe1=0 , p 0 FCAATH Bt RS
T AT AfF AACE g TowO fI | o
| NMWWWW| o AT, (9T Y, ), af I T Sfere
' | . TS a, f Ay AR FF

c

a1 14 -b
Al-¢c ¢ | Where A=ad-bc:

. o b | ,
(o) If ~A=[' d}’ then prove that: -
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1.0}
(e) If A= & X { 1] thef}.

. express B = EA, where E 1s an
elementary matnx

-1 1 01
B%‘EA@%WWW@E@@%
W'@\

‘3. Answer any four questions: 5%4=20

Rt SIfG! eee Te Frdl 3

(@) Let * be a binary opefation deﬁ'n‘ed; on

Z where xsy=x+y+l Vx,yeZ-
Determine whether 7 is a group with
respect to operation *. Is it abelian?

4+1=5

@ TR LS e o e el 1O
x+*y=x+y+l Vx,yez. afFEa

AACHE 7, 1 310 A ew el 7 | 2O
BRCIe Gk TRY A ?

3 (5em-2/CBCS) MATHG12RC/G 8

zﬁA{l AOX’W’?: F 01 m,@ |

(b) Reduce the matrix A to identify pivot .
positions, basic columns and also
determine the rank where

211
A=12 4 2 2 2+1+1.+1=5
36 3 4] : -
A CNeRFw0 7EFe IR PItSs W O o1
.wmwmaﬂwmﬁﬁcﬁ_w.

1 211

TS A=|2 4 2 2

36 34

(c) Prove that a non-empty subset H of a
group Gis a subgroup of G if and only

if a,beH imply apleH.

¥ 1 ar G R uﬂ%‘t Wﬁ@ Toiafe H
e G 3 951 Toie 27 W wiee afiem
a,be H T gp-l ¢ g AN

3 (Sem-2/CBCS) MATHG1/2,RC/G 9 Contd,




The equation. .

@ @ |
- ¥ raxd —2x%-12x+9= o has
two pairs of equal roots. Fmd
them.
.x +4ax® —23.c t—12x'+.".-) 0
WWWW{HWIW
Tlereatl
(i) State true or false: =~ . 1
oF (7 ouT e

All roots of the equation

B +x2+x+1=0 are imaginary-

(4) = rank (AT) where AT is thC

transpose of A

ARG 9B mxn mmm ’d’l“””‘“ @‘
rank (A)
. PERe CTeew|

ﬁl
- rank (A7) T AT TERA T

| 3(Sm-2/CBCS) MATHG1/2,RC/G 11
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(/) Determine the general solution of the
-following non: homogeneous system :

oeR Pl TR TR e wma
Refg =i e

x+2y+z+2w=-43
, 2x+'4y+z+,3b;4 ‘
.'3x+6y+z+'4w‘=5.',
4. Answer either 4(a) or 4(b):
' »%@w4(4)we/ar4(b)s |
@ ()

Prove that the relati‘oh_ a‘éb
(mod n) is an equivalence relation
on 7. .- 5

'.ssmwara b (mod ) ST
Z@‘aﬁmml

(ii) Solve the followmg system of
v congruences : )

Wﬁmwmae zméﬁz“mwmaw?_

x =2 (mod 5)

x=3 (mod 8)

" Contd.




e
i
“ . . () ) Define cycii'c group. Find b€ (8 Prove thet t.he et ‘E.={2).c|xe-22 }
S .- generators of the cvclic grouP Lo | of.all even integers 18 a. r.lng with
_ : yeHe g | +4= ) _ respect to usual addition and
E : : - multiplication. | 7
| ﬁﬂwi‘ﬂw@tﬁmmés@ﬂﬂ*ﬁﬁ. | ’ o | o
T T e - S e T T WHe RYR RS
B . W) letgeg b'eanyelernentofal.gfoup E={2xler}.C‘l?l AR A WA
;? ] 1 G g xe for any positive intcgg ' ofad elféeal ACATE B TR "
‘ L . ™ where e is the identity in'.té - . S | .
o \. ' then prove that < a> is an infin! 5. o ' , _ :
A cyclic group. T B (b) (i) If A and B are non-singular .
. ®RA g d & @ﬂmﬁ({ - matrices, t.hen. provge. that~ AB is
e : Recl n ¢ ¢ ~ also non-mngular such that
! R S @ 4@ . ‘
[ T o R n ) (AB'=B"A" and
> e, m ’RW&W Cﬁa’ . : .
S T @< R | o (a)=(ar)? 3ypx2=T
5‘ ' AnsWer eithe . . o . - ) 7
er S(a) or 5(b): |

NS5 o B
@ @ ) w5 (0) | o M A OIS B TN (o 2, .
R | 1;0r (t:e supgroup K = { (1) (1,2)} Orf (STE e I (T ABS G5l Sl
3 {here g, ; tatio o . . ‘ _ .
. 8roup of orgels the permU™ " ;K ~ CNee® A (AB) =BlAT W

- Where a = (.1,r26)’3t;md Ka 877 73|

833%%‘@ K={(1) (1 2)} aam Ka: B : .(A"I)T=(AT‘)'II
T aK Bieq), 3 a,=’(1, 2, 3)@‘@ | -

S
S5 = 6 Mafife g e

, 3 (Sem-2/CBCS) MATHG1/2.RC/G 13
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6.

: t
(i) Find the matrix X such tha

fo -1 0
-X=AX+BWhefeA: 0 O ’71
Q. D18
122 :
5
and B=(2 1
: 8.53
X TR fenedl ACe X = AX + B
o =10
5y, T© A=|0 0 -1 1
o 0 O
1 2
B=2 1|
| 3 3

Answer either 6(a) or 6(b) :

e 41 ¢ 6(a) m/?fm(b) :
3_o=
~-Z

(@ (i) Solve the equatlon z ;

zeC.
for OWC@T
ZE aa?ﬂTZTZ —Z —‘2
e <l

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

(i)

m) )

(1))

./32'*_}/2

Find all the square roots of —910.
' - 4

—21° I A 90 Tfere |
‘For the

cubic:’ ‘equation

>+ px®+gx+r=0, find ZOJE

and Zaa

roots of the equation.

where «, B, y are the
2+8=5
xs’j-px.2 +gx+r=0 f@g®
TGN A > o A% Y. o
TEISR TS @, B, y ANEGR T =

Find in terms of p, g and r, the

* values of the symmetric function

% 2 2 2 2 )
+ +a® at+
Bt * }/_ i i where
Pr ye ap
a, B and y are the roots of the
cubic equation

X+ pxP+gx+r=0. S

p, g % r I AT

+y2+a’2 a2+ﬂ2‘ g
Br yor ap =
Wﬁmmﬁcﬁww a, B SR

y (R x® 5 " +qx+r—0 (BRI
ﬂﬁaﬁc@ﬁﬁm
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s&ér either 7(a) or 7 (b):

'7, An .
Sea A 7(a) T 7(b)

Define reduced T

matrix. Examine

i) ow echelon form of 2

@ 0 whether the sygtern
| Ax=Db is consistent where¢ |
| 1 2 1 i

(i) Find the general solution of the
following homogeneous system (if
exist): - 3

wE A aﬁawt SIGR SHER
g Sferedt (IR ACR) 3
}x+2y_-|;z;—-0' '
2x +4y vz =0
x+2y-2z=0

‘(b)” (i) Prove that every equation of n degree
o has n roots and no more. 5

oY T (T n WIOT ACSRCH TR
n BCZ T AR, O @R

(i) Find the equation whose roots are
-3,-1,4. 2

S 3-1,4 Wﬁ%@%ﬁwu ~

(i) Form a rational cubic equation
which shall have the roots

1, 3+24-1. : 3
1 WR 3+24°1 I IRt %t s

f&are AN oo F1 - -

3 (Sem-2/CBCS) MATHG 1/2,RC/G 17.




 OPTION-B (c) " and ____ are the two binary

( Di:écrete Mathem tt y -operations defined for lattices. |
ematics SR N | _
P M - : : . ’ S T DA
1. . Answer the g;)%i:;g.questmns: 1x10=10 | () Join, meet
| o 2 - - : s, A&
(. (@)~ Consider the set 7 of integers with the , (i) AZidition subtraction
1 relation divisibility. Is the relation a ~ ‘ e '
| - partial ordering of 7 ? : o -, R
. a5 7, <O oY TGRS Rerero (iii) Union; intersection
| oo T [ TR 7 © IR E W e . - R R
(b)) A poset in which every pair of elements ' (i) Multiplication, modulo division
" has both a least upper bound and a _ - o, el TG :
greatest lower bound is termed as - : L e e ’
| &5l SRFeE TS AES TR AT (AN ~ (Fillin the blanks) .
. R B AR T A (Lu.b) W RS I .(ﬁW?dWW) :
fr M (g Lb) ACE, OF @R T S (@ State Trueﬁf; False : |
. S e - g /98 K
. i) sublattice _ T ﬁ / ﬁ. o
ToGE 1o - Complements are unique in a
(i) latf.i ce - ' ' _ complemented lattice.
(i) trail | () Let L be a lattice and pel.ls {p} a
eS| ' : ‘ ! sublattice ? , .
(iv) wal | ! ¥ql A L 95l SR W% pel | {p} @bl
I (Choose the right answe?) TorE (2 |
(v Teh! A o) S | .
. 3 (Sem-2/CBCS) MATHG 1/2,RC/G - 19 ‘ Contd.
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- Let (B,v, A/, 0, 1) be a Boolean algebra.
Find the value of ({'a0)v (0 v1)

T (B,v, A/,0,1) B T fenife]

(9)

)

)

0

(LA0)v (0 v1) I TR Sfeaty

Find the dual of the Boolean expre'ssion

' x/\(yVO)

ﬁnwﬁwﬂ“@ x/\(yvO)afi_aNﬂﬂW\‘ﬂil

Defiqe bpunded lattice.

ﬂﬁﬁ‘ﬁ@ﬁﬁm@ faran

What do you mean by Boolean.

function ?
ﬁa o 3fene R q@{?

How many different Boolean functions
of degree n are there?

e ot R ﬁﬂ oW AR

3 (sem-2/CBCS MATHGTI2RE/G™ 20

2.
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Answer the following questions:

2x5=10

O AN w foral 8
(@) Show that the following posets are not .

)

lattices :
L =({123 ...12,}, 1)

L, =({1L2 3,4,6,9}1)
where 1-is being'deﬁned as

" m/nif m divides n.

el (A L= ({123 12},1) " @R

1, =({1,2,3,4,6,9}1) w\ﬁmzﬁﬁ—

ﬂ”ﬁﬁ@imﬁmnm m/n, AW n, m @
Reregl

Let (N, <) be a partially ordered set,
where a<b<=>a/b.lsita chain?
@l 7o (N, <) 9 SRR T T,
LA a<b<—>a/b3ﬂﬁ‘1xﬂﬁ Cﬂﬁi?

Find the values of the Boolean function

* represented by - -~
werg JAH T AW Thereal

fley,2)= (XAy)vz

Contd.
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e Answer any .fOun

d
.( ) - Write the: conJunctwe normal form Of

- the function

; (x‘y:’*' x.'z)' + x' ‘

(x’y,+ x.Z)' + x' WWW(@@ T 7z . ’

I (CNF) 'S e 1

Boolean function .
(x Yy, 7)—()CVy)Az -

| aﬁ fley, z) (xvy)Az Wﬂw,

qu'estlons - 5x4=20

. Wﬁflmwm

| (a) Sho
w th . : ‘
, at'the poset of the divisors Of. '

and lnterpr
| i |
e 60~a
Rretepory A i OreRd AL

by divisibility is a 1atic®
t their. ‘meet and join-

SR mm AR e A

(join) [y ;ﬁm A& (meet) T ﬂ@ﬂ

Draw |
the circuit represented by the

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

(b) Let A={1,2,3, 45} beordered bythe |

Hasse dlagram

/\
/\/

.(i) : Fmd all mlmmal and max1mal '. :
: lements of A..

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

@ A={1,23, 4,5}-7«5%131 Hasse,

fﬁa@mmo
/ N,

23 , . ACon,td.l -




(¢) LetLbe a bounded distributive lattice.

’.[‘h'en prove that if a complement exists,
it is unique.

4§l 2, L 9ol #ifewa Resd [ifige et | coma
2 N @ A @ T 47T A, (90 700! S |

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

m@mmaﬂmﬁa%ﬁﬁ@ﬂ%@zr@l

(e) Put the function
[(x AY) v z']/\ (x'v z’)r-
in the disjunctive normal form (DNF).

[(x AY) v z’]/\ (x'v 2} TR
NS T PR (DNF) © Bl |
() Use a Karnaugh map to find a minimal
sum for Boolean expression
E =Xy+x'y+x'y'
Karnaugh map amer o o GEIR

) 7
SIE (A9 (mimi
et A el (mimimal sum)

E::xy+x’y+xry|

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

AHsWer the following questioné: 10x4=40
SR e T Bl s

(@) Let X ={2,3,6,12,24,36} be a setand
" a relation R on X is defined as

R = {(x, y)eR,xdividesy}.

(i) Construct Hasse diagram.

(ii) Find maximél and minimal
Slclementss

(i) Find chain and antichain. -

(iv) Find maximum length of chain.

(v) Is.poset a lattice?

@ TE X ={2,3,6,12,24,36}
#22f® W@ R bl = X © T

R ={(x, y) e R, x divides y}

(i)~ Hasse @ aige 4 |

(ii) s e TR et Sferedl |

(i) ‘O W ‘aFopE S

(iv) “@Ea AL T R

() e e ARG e T ?

3 Sem.- | |
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_ Or

) Let S={a,b,c} and P(S) is the
.z(.)wer set of S. Draw the Hasse€
iagram of the poset P(S) with

the partial order ‘S’ (containmerit).
: : _ : 5

i} i
(i) Explain why the power set lattice

P (U) is a distributive lattice for

any set U 5
) 2 S={a,b,c} @B TS T

Or
Define modular
lattice L 1s modular if and only if

x,yelL

x@(y*(x@‘z)ﬁ(x@y)*(x@z)
2+8=10

fETaR TR wa@ﬁmﬁwwmaﬁ@ﬁ
Ls@%aﬁ@aﬁm:rﬁm_(if and only if)
x,yel

<@ (y*(x®2)=(® y)(x@2)
De Morgan’s laws 11

P(S) G o7 (c) State and prove
WEF“LS SIS H\QF@ ‘ _ / G complemented and distributive lattice.
@I: T T S s sion (2 @@ﬁWﬁ@ﬁa{@@éﬁumﬁWﬂa $
: \ﬁm.@ﬁl@ﬂ‘{?{% P(s)‘q @’@ﬁﬁﬁﬂqﬂ1 ‘ '
- Or )

Hasse foaibi s |

26
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Draw the circuit which realizes the

(i) R =l |
&= ﬁwq:ﬁf\‘g " amqwmﬁ '3 (U) function
‘ (b) | ﬂﬂ@@ﬁ[—a—q it f(x,y,g,t):x/\[(yvt’)v(zv(xvtvz))]/\y
| {Crﬁ a? Boolean algebra [B,+, '] prove &) | ' |
i ¥a f(x,y,z,t):xf\[(yvt’)v(z\f(xvaz))]/\y
(i) a+b=lub{a,b}' Srcaieall o
a.b = gl fine atom of a Boolean algebra. Prove
glb{a, b}, Va,beB: ) Itj}fata every finit€ Boolean algebra has
?ﬁlﬂ %ﬁﬁ‘ . 5+5-‘:10 at least 0N€ atom. Prove that if p and
0 S [B,+, ] 7 el oo z4a (@ g are atoms in a Boolean algebra such
3 at+b=ly b{ | : that :
(0 o b a’b} p#d then pAq:O- 1+5+4=10
."ﬁgflb{a’b}, Va,beB i
‘ 27 Contd.
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Bt A Refves ‘@b st Frnr et _A
(Tt P 3T Repifioe wwes GBt BT
| T 2 I @ 3 p AR g GBY T Noiffer
BT WIS p#q, OFTE paAg=0 |
: . or ~ 5 R
Consider the Boolean algebra D, . -

() . List its elements and draw its '
diagram. S
(ii)  Find the set A of atoms.

(i) Find two subalgebras with eight
‘ elements \

Dyy0? Justify. a

j

) Is X={1,2,6,210} a sublattice of (i ’
~ R

W) Is 'Y={1,2,'3,6‘} a sublattice of
- D19 ? Justify. . |

%l 5|Eiiliil®‘. Dj10 3 | -

() SomRE Shea e Sagp o |

() B 334 A W S

(ii}) 8Tt Totm <t 751 TrRtenie

(s_ubalgebras) el == i
) X=1{1,2,6,210}, D,,, 745 vHe

A Yo Ryl oW |
) Y={1,236}, D, 7 a5 Gorgrent
WA ? TR TRyl o =
3 (Sem-2/CBCS) MATHG1/2,R¢/G 28 3000



