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MATHEMATICS
(Honours Genenc/Regular)

. For Honours Generic :
the Questions from any one Option.

'Answe
OPTION A
_ ( Algebra) .
Paper : MAT-HG—ZO 16/ MAT—RC—20 16
- " . Full Marks : 80 -
" Time : ‘Three hours

OPTION-B
(Dtscrete Mathematics)
Paper : MAT—HG——2026

Full Marks : 80
Time --Three hours

he figures in the margin indicate
full marks for the questions.

Answer either in Enghsh or in Assamese.

Contd. .




) Papér

3 (Sem~2/CBCS) MAT Ho 1/2,RC/G .

" OPTION-A-
A Algebfa ) -
MAT—HG—QO 16 / MAT-LRC—QO 1 6

. .Answe :
. I the follovvmg Qquestions : 1x10= 10

.’ : Wﬁ?ﬂ&l’ﬁ‘@m%mmg .

| (b). lee an'e

. group th Amp le °f a ﬁnlte abehan
_ add1 tion. . reSpe‘?t to operat10n

-,@Tﬂa@m

"'ww““.’@@mwﬁw«p

) - F_ind thé least

0,(34'19*2 3+52) (mod 6).

"'Wm.mﬁl(mdﬁ)‘“ﬁﬁnm it Fw

\m%@m|

2

Positive integer that 15,

@

Fill in the blank :

'ﬁﬁﬁﬁgws"

. Ifxyand z be elements of a group G,

. then .the element (xyz)' is equal to

v

I x, y e z @5 W G =/, (903

()t CTEDI IR R
. (e) Define symmetric function.
RS Fewa sHRe |
) I A=|2| and B=[1-10], find AB.
Al N
I S
W-A=|2| 9" B=[1-10] =, (o3 AB
13! |
Bferedi| -
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o e

(9) GIVC an examPle ‘of a non-trivial

, ~subgroup of the group . of complex.

numbers ¢ with respect to operation
'multlphcatmn

| }A.ﬁqmmwﬁﬁﬁﬂ\'\’ﬂﬁﬂﬂ C 3 @B
. W%%qu fam)

() _Choose the correct opt10n

i ~_@ﬂmmﬁeﬁwo

3 The rank of the matnx [1 1] ie
| 11 '
) [1 11 - |
i @'ﬂwmmt&m
' -(i)‘ "_0
) 1 |
(iii) 2
-(w) None of the above

“W'ﬂﬁ‘t\eqm

q

e

0)

Find thé value of e'” .,.1

e" i1 3 T Tienean |
State true or fa.lse :

% c«wmm IGRIE

. The reduced echelon form of a matrlx T
'is always unique. : '

o @Wwammﬂwwﬁ@ﬂ
Al -

Answer the followirlg : o : o  2><5'=1.0

(a) Construct— "

.- a matrlx A wh1ch is Herrmtlan but
- not symmetrlc :

“ ‘(ii)’ a matrix B which is symmetnc but

. not Hermitian. -

I P—

() - @B WA%W@W

mﬁ—ml : .
(i) mcﬁmBﬁmmﬁemﬁm
| ﬂﬁ@ﬁml |
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. (b} ’Letf:'ZéZ, an{ig:ZZ%)Zaredéﬁned

by .

f(n)='12n,. v n e Z

L and g(n)é{%,ifn'is even

(c)

3 (Seln;2/CBCS) MATHG 1/2,RC/G

| Check 'whether

. WERT Po—

4, if nis odd

inverse for for not under the operation
composition, - S

R f:z57 I

S W)=V neg

o o)l

4, % n ooy

atlfd -y
»‘.C a .a Wher¢ A:ad_bc.

.6~

mappiﬁg g is a left |

9:Z~>7 TR |

c d]’ then prove. thgt ;

x3

p

if —+x+1 0 is a cubic equation for
(@ 1 —+x+ ic

ome p¢‘0','.‘£hen find ‘Zq" Zaﬂ" |
s : .

‘0 . ’ ots of i
g and ¥ are the roots of
where a, [ :

the equation..

ﬁ£+'x+1=_o,<p¢ommﬂﬁm 3
.- P : ‘

aﬁwt *@m 2, Z‘;ﬂ T R S |

TS a, f SR ¥ Wﬁﬂl

- 4 : Contd.
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. 01
' exXpress B
elementary matrix, .

zlﬁA.: .1- o} 1 of
o Ll l]m B'z[o'ng.".m

TR 7 ,
v Answgr any four questions -

Resct ot o s

3 (Sém-2/CBCS) MATHG 1/3,Re/G

o na el o rre |
e If A= - - ;

EA;. where E is an |

520 |

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

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

121 1
A=|2 4 2 2|

. . 2+1+i+1$5.
363 4 g

R A GReweS! e IR PSR W

| SEER BAle T S e I el =
| 121 17, | ‘
TS A=(2 4 2 2
3634
() Prove that a non-empty subset H of a
group G is a subgroup of G if and only
.‘if a,be H imply gble H-

w79 (@ G TR Bt WG Tohies H
fits G T 961 BRI 2T IR AR ez

a,beH X ab' e H W

Contd.



The’ equatioh

@ -

tJ‘:V+4x ~2x%12x 4920 has '-f
two pairs ‘of equal roots Find - |

X +4x*-2x2 “19x19-0

Wmummﬁw'm

i) State true or false , | 11

'w mww 1%<n
All roots of the equatwn

Es
. '+x +x+1 0 are. 1mag1nary

x +x +x+1 =0 W

() Prove thag r. S »
at for gn. - .

() = rank ?(inry "N matrix 4, ‘rank|

transpose of A. ». Where AT .is the

. fank :"“‘mmxn
4 = rank (AT) I© AT e A 7|
%l | |

3(Sem-2/CBCS) MATHG]/Z K/G 1

them. 1

| 4.

%mmqw@ -

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

(f) Determine the general solution ‘of the
followmg non-homogeneous system :

©eR SPTILS AP acna‘ﬁt‘m wnenact mnaﬂa .
ﬁcﬁWO,, : .

: x+2y+z+2w='3
2x'4-4‘y+’z+v3m=4 :
' v_'3x_+.6y+-z.+4a1=_5.
Answer either 4(a) or 4(b) :

w E=)| 4(a) o3d 4(b)

Prove that the relat1on a=hb

(a) i)
- (mod n) is an equivalence. relat;on
~.on 'Z. " o 5
ZNT‘TWC?Ia b (mod . n)ﬂ'ﬂm |
7, © bl g FER | ~
(ii) Solve the folloWing Sjrstem'-of'
- . congruences: .. .5
<oare R TS ST T < 3
* x=2(mod 5)
! | xESV(m'odé) '

11  Contd.



) 5- ) Answer either

(b) ( i) Defme cyclic group. Find tha
: generators of the cyclic group Zg
1+4= 5

WW\W’P@WIZ R

- SRR Sfeneq |
. (ii)‘
- G Ifa ¢e forany

where
then e'is the ldentlty in G,

prove th
. ¢yclic’ group, at < a> is an infinite
' ' 5

.W?’FIG:;\W ﬁm&ﬂﬁcﬁalw -

 WAe e

" W‘TW@<Q

\?lﬂnqa[@- a#e
IR R (e, (08
>“"B‘Wﬂ®awm

5(a)

€ permutation

W ¢re.a_( 26)3ﬁndKaandaK
3

Let
aeG be any element ofa: group“ -

positive integer|

PErou K (), () o |

(ii) Prove ‘that the set E {2x| xe Z}
of all even 1ntegers is a ring with

. ‘respect to usual. addition -and

, ‘rnultiplication'. . 7

-

'Mﬁ@ﬂ{@ﬂﬂ%ﬂ\ﬂmw\iﬁ

E={2x|xeZ} G A csnawwao_'
%ﬁmmﬂtﬁﬂﬁwml

If A and B are non—sing’u'lar
matnceé, then prove that AB is
also non—smgular such that

w0
- ( AB)—I BlAt and

oy -l

< A W% B REAR G T,
(ors ol mmaﬁwﬁm'

cfﬁﬂW?N’C_ (AB)‘ - Bla™ m .

() =(a)™ -

L 31x2=T7

' 3(5em-2/CBCS MATHG1/2,RC/G 13
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_(ll,). Find the .mavtri'x”X such  that

a ' X.%AX.""Bwhéfe:A': 0 0 -

‘ 1 2
~ and B 2 1
S lssl
. e Rt e x = ax + B
0 -1 ¢ |
| B=l2. 1],
6. o
s ,An‘f".“‘?r; elther 6(q) o 6(b
WWgG(a)Wé(b)g )
@. ) Solye . . - N
€ the e :
- for zeg qu.atlon 2°-2°-2=0
- : 6
zeCam o
WE 26 _ .3 D e
W WI 2 ‘2—0 Wm

14

- 3(Sem—2/CBCS)MATHG}/Q,RC/G 15 .

(ii) - Firid all the ,sduafe roots o_f' ‘ '_:2'10.. '

4
| | 41%%’@13@%@% |
(b) - (i) For the equat1onv

R +px +qx+r 0, f1nd Za

and Za where a, B, y are the
_ roots of the equatlon _ 2+3=5

cubic

, x +px2+qx+r' o fmre
_ Wmﬁfﬁ Za W@Za ‘
| W@Tﬂ\o o B, 7 ﬁw@‘ﬁﬁ@y ..
(ii) F1nd in terms of p, g and r, the o
values of the symmetnc function .
e y +a? a 24 B2

B yor ap.
. a, B and y are the roots of the .
cubic equatlon

: vsihere' '

x3 +px +_qx+r,_.0.. -
'p',%q R r I [
2,.2 .2, .2
ty  rhe a +
/3 7 i G
e, aff

' w-ﬁﬁwﬁcﬁww a, p %
)’mx +px*+gx+r= Oﬁﬂ‘fﬂ—
ﬁﬁ?ﬁ‘lﬁﬂ?ﬂf{l :



= ey

ST, ‘Answer either 7(a) or 7(b):'

T W 7o) 9w 7() 2
Define reduced row echelon form of 2 .

(@) - (i)

Ax=b. is consistent where |
R R - I % B P
',A=2 4 0"x= X, . ‘b.—_'.2 J

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

- matrix. Examine whether the system |

. Also show b as
the. basic columns in A,

2

N

| |

:amb?s‘qmﬁmqa
wmm"'c‘?ﬂ@mu

linear combmat10n of

WW@WW@W@TWI
Ax baﬁm’lﬂ\?wm
| | 2 R E
W?I"A 2 40| xo %,

13 6.1f ' X3

’

- D+3+2=7

@

O]

Find the general solution of the '
following homogeneous system (if

ex1st) 3
SR IS vﬁ’m«r e vnznaq' .
vmm%%w Gz R |
x+.2y+z'=‘04
| 2x+4y¥z.=0 .

x+2y-z=0

Prove that every equation of 1 degree
has n roots and no more. 5

: mqwmnwmﬂﬁm«

| (@)

(ifi)

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

-3,-1, 4 TARMAE FAEE! Sleveat|
Form a raﬁonal cobic equatioﬁ
which shall have the roots

1, 3+2d-1. 3

LW 34241 T Rt 2 ARGE
WW@WWI '
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0 ' s o o _ (c) and _ ) are the .tWO binary
I ,PTION B s : . . operations defined for’ lattices. . .~ ~
e (Pf.screte Mathgmqtics) . ,: : e mﬁ@wm@ﬁm -
. Paper: MAT-HG-2026 N CoefEml | ~
- 1. Answer the follovs}in QUEst o g ;
: ' PR e £ g questions : 1x10=10 - .- () Join, meet
\Zﬁ.c. si ik o o R, A& \
W eiger the set g of integets with the (i), Addition, subtraction-
partia orders oy 15 the relation a e, Reat -
;ordering of 7 7. - . ] o
] T : SR ' - fiii) Union,. intersection-
AR Y TR s Rererord - . '
e . li IWZ EWF’% . 0 ’ _ ﬁmam . .
e . (B .ﬁposet in which every pa} 'f@? R (iv) Multiplication, modulo division
- ' : : : rote ts ; . s
f | glisate(s)'tthlo:v jeast upper boundegfc? a. | o, T TRA : ' :
& Bt g ‘°r bound is termed as  © | T (Fill in the blanks) -
i O By e, T | S SR g )
'; - = %f(g,l_:b) WW (Lu.b) e o1fRw . (d) State True or False: o
M . A ? -8 - : : ! o
I () -sublattice Pt 20 1. . om/vom R
j 4 E?{wﬁ " . . - . ' I _‘ -Complements ‘are . uni'que' in a
| l - (zz) lattice . S ‘ . 1 ' complemented lattice. . '
| L B . 1 L e TR AR S R |
. (iii) trail L .t ' | ' o
' : ._ C\ﬁﬁ R - (e) Let L.be a lattice and pelL. Is {p} a
’ (i) walk . o . (I - sublattice ? . . |
: . fChd - ' | - @A LT A® pell {p} @B
| l T ose the right answer) ; . TomE @B '
i - (@ﬁ_wwﬁ@ﬁ@m | o | . R
I’ | 3Em-)CHYMATHGIRC/G 1y o . 3 (Sem-2/CBCS) MATHG 1/2,RC/G 19 - Contd.
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', 0 Let (B Vs AL 0, 1) be a Boolean algebra. 2. Answer the following quesﬁon’s: - '2x5=10
& Find the value of (1Ao)v © vl) . oo e e fort ¢ .
. . *@T ‘i‘c"i (a) Show that the followmg posets are not
DU K (B VsA,,0,1) &5t ﬁq a@qﬁ—| W ~ lattices: :
ﬂﬁ - (1/\0) (OVI) am%ﬁmﬁn R =({1‘23 .'..12} 1) :
\ ) . b .
N FlndthedUalofth N Lz—({123469}1) |
SO o € BOolean expression | where 1 is. being deﬁned as :
.';-"' . ?F’\(yVO) . . _ ’ - m/n if m d1v1des n. o .
L ’ o C edl (@ L= ({1,.2,’3,.;..12}, 1) o=
s L T Wi\@eui% . SR S .
(s (y"o)aﬁ@ﬁm%f%mn S I L, =({1,2,3,4,6,9}1) wrfmwer wfis .
;l‘"ij o w Deﬁne bounded latuce | | “7{"{?‘ ol ‘W"ﬂ RS m/n, M, m@
I AR W :
e LA RO B Y : it
[T o ’ ,- - . .‘ ' ) ‘ , :%
“; . ) What do o i (b) Let (N, <) be a. partlally ordered set,
)‘ o function? you mean by Boolean . where a<b<=> a/b Is it a cham'-’ ‘
] Wm | N @i 2o (N, <) aﬁwt\ﬁﬁsm@ﬁ@w
ﬂ; . 1 'ﬁ“i%ﬁ L S o _ ﬂ’®a<b<—>a/b3tﬂfl‘“j\‘4ﬁ e
e ' . : Coe J ’
| 0) | oW’ man any differe, (c) Find the values of the Boolean functlon
|l o of degre nt BOolean fu b
I n are ther e - nctions represented Yy
. l ) - * . n_m ! N
1 S Rifor < - weld T W *\b‘ﬁﬂ\‘ﬁi
: S Wﬁ, AWk 2
| . - T | f(x,y,z)=(x/\y)vz
. ! _ A
3 (Sem-2/CBCS) MATHG 1/2,Re/ G 20 . S ’ :
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(d)

_ (e_)

'(xy+x2)+x

| .W(CNF)WW

Junctlv |
the funcuon e normal form of 1

- . (x-y';l' JC.Z)' + X

WWW\%—W .

DraW the ¢
ir
Boolean func c:; it represented by the

(b) Let A={123,4, 5} be ordered by the

Hasse dlagram

/\
/\/

-(i)'. F1nd all mmlmal and maximal
~elements of A. -

(i) Does A have a'first element or a

last element ? Justify your answer. .
"2+43=5 -

©ed A‘ ={1,2,3,4,5} .9 if%ﬁn Hasse‘

Answer a;‘y"féur‘ . - | 15?1‘@ 3 .
(a) Show fhat | / \ /

60, Ordereq - > Poset °f the divisors of
y d1V1s1 lhty is a latllCe'
®Ir meet and join.

(i) Ars:vizz‘a‘caﬁﬂza‘fssvsnaaviﬁ'izﬁ;f»n'»ﬁ#~
Tferedt]

(i) Aamam%mmm c‘ma%mwtﬂ
AR ? SO TR e | -

3 (fem-2/CBCS) MATHG 13, pe 9 3(6em-2/CBCS MATHG1/2.RC/G -23 B Contd.
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.An'swer' the following questions : . 10x4=40 .

it is unique, | | I .
(@) Let X={2,3,6,12,24,36} be a set and -

N IR TR A, (o0 o) S R={(x,y)e‘R,xd1\_71desy}. |
T | (C.i)v gf;;‘;e ‘that a Boolean .'algebra is self: ' (i)' . .Cc'»nstr'ucAtA 'I'igsse diag;ram.‘
ﬁfm | : - (i) | Flind mfxi_mal and minimal
Sk %ﬁfﬂ@ N elements.

* (i) Find chain and antichain. .
" (iv) Find maximum length of chain.
"(v) . Is p;bse'ta‘latt'ice_.:? '

0 the disjunctipe o @ T X ={2,3,6,12,24,36} bl
[ B formal .form (DNF) RS W% R <6l TAE X © Te
(cay) v.z'] N ' R={(x,y)eR, xdivides y }
: ﬁmﬁa@m B () Hasse 5@ = =i
() Usea augh (DNF) ' fapay (i) D S I %W Seredt |
Sum for Bogje ‘mig::;sﬁp d a minimal (i) ‘@ o G Shew
E = . ) - S10n . . ) ) I L C
Karnagg ;‘y XYty (iv) ‘®F AL N R
2 i ;jfg IR o (v) TR The AR T 2
cﬁ-l W ° " . (mlmlmal Sum) . . R .
Et)"y“"x,y.l.x'yr |

3 (Sem-2/CBCS) MATHG s 3(sm-2/CBC MATHGI2RC/G 25" -~ Contd.
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(b)

3 (3ém-2/CBCS| MATHG1/2,R0/G 5

,(ii) EXplaj‘n W

eI WS wf p(s) x|

i Hasse fosich) R <41 !
i) f e : , o
0 a Boolegq, : !
that - ear.l algeb;a [B,+, . 1 prove j
) asrpog : _
. a+b~lu_b{a,b} ﬁ

Or |

Let S={a,b,c} and Pp(s) is the
. POWer. set of S..Draw the Hasse
diagram ‘of the poset P(S) with

. the partig] order «c

@M

(containment).
) 5i
P'(U' ) hy the power set: lattice
) is a distributive lattice for
any set {J, -

2 O s 3 ey
T 1 i e o |

@) “b=gblab), v, B
. 3 ’ e .

WVM'[B . ' 5+5=10
0 arbapgpp T o

L a,b} -
) a'bf glb{q, b}

,*v%beéi
. . 4

—

- Or s :
Define modular lattice. Prove that a

- .lattice L is modular if and only if

oy (:02)- (£E Y (x07)

x,yeL _

2+8=10

h.ﬂ@%ﬁﬁ@ﬁﬁﬂ‘(@ﬁﬂilmﬁ@ @ 9Bt &R

(c)

L wf¥%ers W ¥ W% IR (if and only if

" x,yel o . ;
x®(y*(x®z)=(x®Y)xd2)

‘State and prove De Morgan’s laws in
complemented and distributive. lattice.

e T o Rt ot I & oM. -

v B R e =

or .
Dréw the circuit which realizes' the
function - :

f(x, Y 2, t)=XA[QQY_t')V(ZV(XVtvz))]/\‘y;.v -

6

(d)

f(xy 2t)= xxx[(yy tYWi(zv(xvtvz)ay
IS I o
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

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

that
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p#q then pag=0. 1+5+4=10



S Qg O R i — fi 1 epel 4 |
I m%ﬁﬁa%mﬁwmmﬁﬁm
- muw«twmﬁpmqmﬁﬁwﬁﬁ
T WICpzgq, (F R pag=0 |-
- . Or '

Consider the Boolean ‘algebra D, 15_'- |
- i) List its elements and draw its
-+ diagram

(@) Find the set A
) Find two
. element

(iv) Is x = {

of atoms. N
subalgebras with eigh

12,6,210} 2 sublattice of |
. D210? Justlfy '

W Is y< {12,356

} a sublattlce Of
D210 ? Jusufy

U %Wmﬁimmwwm
(ll) ‘ﬂh WV{’QF‘AW%%MQI

) 8B Bt gy R B Sorfemre

- (Subalgebl'as) Ref =1 -

W) X<{1,96, 210}, b, 35 TeE
. : m‘?%mm ?M?J'w;

@ Y={236) Do 3 bt Goreetl |
FA? Yo ey M 3|

.
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