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MATHEMATICS
( Honours Generic/Regular )
For' Honours Generic .
Answer the Questions from any one Option.
OPTION - A
(Algebra )
‘Paper : MAT-HG-2016/MAT-RC~2016
~ Full Marks : 80

Time : Three hours

" OPTION-B
{ Discrete Mathematics j b
Paper : MAT-HG-2026
Full Marks : 80
Time : Three hours

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

. Answer either in English or in Assamese.
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~ OPTION-A
~ (Algebra)

Paper : MA’I‘—-HG—2016 /MAT-RC-2016

VAnswer the following questlons 1x10=10

oS ol Whﬁm

(a) State true or false:

(b)

ORI E R

Every permutation has an inverse.

Give an example of a finite abelian

group with respect to operatlon
addition.

et af“m ACATE 51 P aﬂtﬁ?‘ﬁa Y
Tt i -

Find the least positive integer that is

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

(3+19+23+52) (mod 6)< 7O (2T Forwow

- YIS S FAG! Sienedy |
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(d)
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Fill in the blank :
Tl S 79 90 ¢
If % ypand z be elémen.ts of a group G,

then the element (xyz)' is equal to

T x, yméﬂﬁﬂi‘iﬁcﬁﬂ”@ A6 :

(xyz)” e e R o -
Define symmetric function.
S Feie e il |
If A=|2| and B=[1-10], find AB.
3 .
1
W A=|2| W* B=[1-10] =, (o7 AB
B _

whreat |
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M

Give an example of a non-trivial

' subgroup of the group of complex

numbers ¢ with respect to operatlon

- multi phcatlon

el eferql AT wibe FRAE A C 7 B
il Gepicem Tuigad fran |

Choose the correct option :

wa Te! A1 Tiene ¢

L < i

The rank of the matrix T is
i 1J G0 @i =0

“(i) 0

i) Find the value of o774 1.
e 41 9 W Tlear|

(i) State i:rue or false :
oG 7 eeE Bl

The reduced echelon form of a matrix
is always unique.

o] Wwam%ﬂwvﬁﬁﬁ
o

Answer the following : Wl 2x5=10
weTs fraaE Tes fr ¢ S
{a)  Construct—

() amatrix A which is Hermitian but. -
not -symmetric.

(i) a matrix B which is symmetric but

not Hermitian.
w1 M I
(i) 2 (i) < CTeE A fi@r ﬁﬁﬁm = &g
(iv) None of the above rad e w2 | '
a el : (i) <Gl Gee® B F wﬁavé:ﬂ%@
i e w2
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(b) Let f:Z -7 and g :Z — Zare defined
o _ ‘ :

- fln)=2n vV nez
e T :
: - A.,If n is even.
e s
and 9() {4‘, if n is odd

Check whether mapping g is a left

~inverse for for not under the operation

composition. .

W f:Z>7 % g:Z— 7 TR
| ERE To—

A= gn Y ne T

' V2 M oN
13 g(n)={x ‘
4, I n oy
TR A A ACATE g Tl £
A ARSI R T AT
: (T o :
‘ofe) Setl AZ['- }, then prove ' that
: :

A_l—l d- by
Al e Aol bes

3 (Sem-2/CBCS) MATHG 1/,RC/G 6

Ta b : '
e A:_( d} ¥, (9T o499 9 (¥,
c 5

. b
(). 1f %1‘ x+1=0 {s a cubic equation for
some .p =0, then ' find Za, Zaﬁ

where o, § and y are the roots of

the equation.

x3

wqﬁ%?,+_x+120 , p# 0 JACACF <ot faxre.

Viﬁﬁﬁq o, (o0% Za,r Zaﬂ 3 I Sferea
?I"—G_'a',"ﬁ W% y MOFEGE T @
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3. Answer any four questions :

G

EXpress B = EA, where E is an
elementary matrix.

e[} o

. 10 ' il s Ol
(e If A=[1 J and B= ; then

101
- Ljiﬁ,ﬁﬂﬁ

B % EA %7© e 41 T E @5t G
GTETReF 2 |

5x4=20
el BifaB! e e o 2

(a) Let * be a binary operation defined on.

7 where xsy=x+y+l VXx,yeZ.

Determine whether 7 is a group with .

respect to operation *. Is it abelian ?

4+1=5"

W@ TH 0 7 ® FeEERE Gol (70 dfEw T
xsy=xty+l Vx,yeZ. &I =

AT 7, D1 SR T 7 Fefy | gl

AR ALH W 2

(b)

(c)

Reduce the matrix A to identify pivot
positions, basic columns and also
determine the rank where - :

a1
A=|2 4 2 2

 2+141+1=5
(97630 4 -

' Acﬁﬁwﬁa‘{?@ﬁwwm@

w0 T
oM e bl e s
R

Prove that a non-empty subset H of a
group G is a subgroup of G if and only
ifia bie H, imply gt o B

oEle B @ G IR GO uRE. T H
Feer G 3 951 Topiw 79 AW Wi wfice
a,be H BE ghle g W :
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(d) () The equation :
xhipdx® 95 joxp9=0 has

- two pairs of equal roots Find
them. : 4

‘x.+4x LDyl 12x+9 @
WWWWWWWW
Tleeail

(if} State true or false: Al

uT (o SuE ol g
All roots of the eqﬁaﬁion

x®+x%+x+1=0 are imaginary.

x3+x2+x+1='0 msﬁﬁqm
SBIRCFLD! YR PG |

(e) Prove that for any mxn matrix A, rank I

(A) = rank (AT), where AT is the
transpose of A.

A I 51 mxn GIeres 20e gl 3= czr"
rank (A) = rank (AT) ¥ AT ZE:C'?\A 3 r
AT e | ;
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() Determine the genefal solution of the
~ following non-homogeneous system :

O SPTHIe AN AT OO T T
fefar Sk

X+2y+z+2w=3
2x+4y+’z+l3w =4

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

Answer either 4(a) or 4(b) -
T6q 41 4(a) LA 4(b) ¢

(@ (thic Prove that the relation g=p l
(mod n) is an equivalence relation
on 7. _ 5

oy F& T g=p (mod n) TR
g@mﬂmmx

(ii): Solve the followiﬁg system of
congruences : : 5

ot A FEIEERe SeTICo! TG 11 8
x=2(mod 5)

x =3 (mod 8) -

; i 3 (Sem-2/CBCS) MATHG 1/2,RC/G 11 Contd.




(b) )

(1)

Define cyclic group. Find the
generators of the cyclic group Zg .
idso

BEIE S TG W | L B FRIDR

GECaD] T |

Let g 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. 5]

¥q1 T G AR o R @Bt G717

AfSTH! 4T Ode AL nII@ a #e

o, T e (FE IAGR & G, (508

el B9 (@ < a> FinRerirar il

5. Answer either 5(a) or 5(b):
- Te I 5(a) 9 5(0B) ¢

(@ ()

For the supgroup K = {(@),(1,2)} of |

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

where ai = (1, 2;3). opries

S; AT K ={(1),(1,2)} IIW Ka’
e K SR, T9 ¢ = (1, 2, 3) T[S |

S, =@ 6 WERME i 1T

3 (Sem-2/CBCS) MATHG 1/2,RC/G 12

(W

m @

Prove that the set E ={2x|xeZ}

of all even integers is a ring with
respect to usual addition and
multiplication. ; bR

ol T (M YA GG WYE LS
E={2x|xeZ} (B NI Q& S
ojel eifEFR FACACE @Bt T & |

If A and B are non-singular

‘matrices, then prove thét AB is

also non-singular such that

(ABy'=B'A" and
() (o) -

A A SR B TR (R 2,
(OT% Wi 1 (A ABS €5l SERIE

 3Yex2=T7

(T TS (AB) L =B1AT W,

T =)

3(Sem-2/CBCS) MATHG 1/2,RC/G 13




(ii): Find the matrix X such that L) Find all the square roots of e -
0 =107 | s L
X AX+BWhere Malo e Do 1 _2103 EIW%%@@“
Gah g * (b) (i} For the Cubic equatlon.
| L tpPtgetr=0, find Yao*
142 : o
e : ‘and Zas where «, B, v are the
ARE B2 1 : 3 roots of the equation. 2+3=5
4 s ! . !
A ' - X%+ px® +gx+r=0 9
X GTETewr(b] Sferedl A0S X = AX + B | TR AR Se? o Y o
| @10 ; ' . TR TS g, B, y FNREOR T
@" A SRR TR (i) "Find in terms of p, g and r, the
: B0 0 o8 : values of the symmetric function
2 2 2 2 2 2 '
+ - a’ +,
142 2 y & 1 L where
| By P
B=rd 1. i a, f and y are the roots of the
3 3 ; - cub1c equatlon o
| ~ _ e e s P b
6. Answer either 6(a) or 6(b) : :
Te< =1 3 6(a) I 6(b)¢ Ll g TR -
- -_ ; ; B21y? 2ia? o+ p?
.fa) (i) Solve the equation z°-23-2-0 ' Ly i va ¢ af B
for zeC. o8 TG N [T =0 79 o, W
CRI@ 28 -2 -2= 0 FRRE 7 @2 x°+ px’ +gx+r=0 &0
W‘J\IT%I‘R Sl | S PRI I | -
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S

Answer either 7(a) or 7(b):
Te 4 7(a) T 7(b) 3

@ ()

. Ax=b s

A=|2 4 .OJ xlw beD

Define reduced row' echelon form of a
matrix. Examine whether the system
consistent where

1 o g

258 1 X3 4|

Also show b as linear combination of

the basic columns in A. Pl
AL HIN Qe FeAd e |
Ax = b ETICH FPRES ZHE A4S

R BT ES
?ﬁT‘ﬂ’@AZQ 4 O,x“—“xz’

B 6] X3 |

2
b=|2 E

4

90 b A GIEFH T TGS
@Re AEs 2ot el
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(ii)

(b) ()

Find the general solution of the

following homogeneous system (if

exist) : i 3
woT A FAFCT LTI A
i Tfereat (wfice =) ¢
x+2y_4¥z-t»-0
-'2x‘+4y+z=0
x+2y—z;0

Prove that "every equation of n degree
has n roots and no more. Al

o R (@ AT ATSRCG! R

_n%m:'sga I, Wi (R 2

(@)

fiii)

Find the _équation whose roots are
i ey 2.

_3,-1, 4 YR D! TR

Form a rational cubic equation
which shall have the roots

1, 3'*'2‘/“—1-7. 3

1 ®N% 3+ 24/~ 1 o1 [RBiest 4! sifewsr -
faQI© NI 90 91

3 (Sem~2/CBCS) MATHG 1/2,RC/G + 17




- OPTION-B ' e (c) and ~_ are the two bmary
{ Discrets Sathematios) o I e operations defined for lattices. ;

Paper : MAT-HG-2026 A SIS A I B T

_ 2{?@&11
. 1. Answer the following questions: 1x10=10 ; o
OO S TeT Bl ¢ ‘ : (1) Join, meet
{a) Consider the set 7 of integers with the - A, A
relation divisibility. Is the relation a (W) Addition, SUbt_raCtion
partial ordering of 7 ? cst, Reanet :
RS G ARG R W\"U‘H ) ﬁW@@ : (i) Union, intersection
: mwmﬁzmwﬁiTw? e, @ _
(b) A poset in which every pair of elements - g
S i T (iv) Muitlphcatlon modulo d1v131on
greatest lower bound is termed as o=, R‘T LT

& SKFSIE @ RS T e @R (Fill in the blanks) |

¢2fiq <1 #fY T W (Lu.b) Wi o (7 317 779 =)
‘ T ST (g.1.b) G, B (BRI A (d) State True or False : - |
i (I) Asublattlce ‘ RETMACI L ﬁ‘fﬂ =) 3
(ii) lattice Complements are unique in a
i complemented lattice. : = |
; TS TR 2 FHER o) 2 |
(iii) trail _
G (e) Let L be a lattice and pelL.Is {p} a
(iv) walk . sublattice ?
A {Choose the right answer) ¥l T L 95! Gietl S% pe L | {p} G

(w% TeIcor I Tleedy) TAGIET (e

-3 (Sem-2/CBCS) MATHG1/2,RC/G 18 J (Sem-2/CBCS) MATHG 1/2,RC/G 19 Contd.




@

~{h)

0

)

Let (B, v, /\,',. 0,1) be a Boolean algebra.

Find the value of (1A0)v (0 v 1),

@& e (B, v, A,,0,1) 1 T e |
AL A0)v (0 v1) T W Therear|

Find the dual of the Boolean expression

_"Jc'f\-(yv{)) |
TR A x A (y v 0) 3 S T Tl

Define bounded lattice.

‘*ﬁ%ﬁﬁ@fﬁ)ﬁﬁ?@ GRITE

What do you mean by Boolean‘_ ;
- function ?

How n‘iany different Boolean functions
of degree n are there?

n-Ared e &ifew TR e Al 2

3 (Sem~-2/CBCS} MATHG 1/2,RC/G 20

Answer the following questions: 2x5=10 -
I PR Te o1 ¢
(@) Show that the followmg posets are not

(b)

(c)

J (Sem~2/CBCS) MATHO 1/2,RC/G 21

lattices :

L=({12 3,...1.2}, i

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

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

mgedt @ L, =({1,23,..12}1) W=
L2(12346 ,941) RS wfire

ﬂ\ﬁ@@@mﬂw m/n, M n, m (3
frey |

Let (N, <) be a partially ordered set,
where a<b<=>a/b. Is it a chain?
£ %o (1, <) B AR e K,
TS a<h<=>a/b T 96 e @fe

Find the values of the Boolean functwn
represented by

W5 el TR Wi Tferedl

x4 2)=(x Ay)vig

Contd.




(d) Write the conjunctive normal form of
the functlon

ey xz) + %

: (xy'+ x.z) + X TEC! EERINES] ol

A (CNF) © 2R 31|

(e) Draw the circuit represented by the
Boolean functmn :

f(x, Y, z)z_(xvy)/\z

aﬁ'f(}gy: Z)=(xvy)/\z RSB 4T |-

3. . Answer any four questions - 5x4=20

et S e Ve B 2

- (a) Show that the poset of the divisors of
60, ordered by divisibility is a latlice
and interpret their meet and join.
@RS (T 60-9 T MRS S S,

- RereeiE @ 9 SFEPeiE wiie Ffew!
et T SI% TR A% (meet) B% FLAS
(join) [ A | :

3 (Sem-2/CBCS) MATHG 1/2,RC/G - 22

(b)

Let A={1,2,3,4,5} be ordered by the
Hasse diagram. | :

/\
/\/

() Find all minimal and maximal
elements of A.

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

we] A={1,2,3,4,5} waﬂ%ﬁm Hasse

/\
i e

(i) AaWWWW%W
Gferes |

(i) A @ 4@ 2 TAWE I T TolwE
ofifd e ¢ Veqq Tt emie 10 |

- PaE T e

| (Hom = 2/CHCH MATHG1/2,RC/G 23 Contd.




(¢

(d)

(e)

?

Let L be a bounded distributive lattice.
- Then prove that 1f a complement exists,

it is unique.

&sair,mﬁmmmﬁfww@ COTT2L
LRIGEE) mﬂfﬁaawm (ST #f30! S |

Prove that a Boolean algebra is self-

dual.

memﬁma@ewwemm |

Put the function

[(x /\ y) v z’]/\ (' v ?')ﬁ—

in the disjun'ctive normal form (DNF). -

: .[(x rY) v Z’l?\ (v 2} zporhy

ﬁma%e ol w (DNF) © frai|-

Use a Karnaugh map to find a minimal

sum for Boolean expression
; E=xy+xy+xy
Karnaugh map W T OoE T
Wb AR @@ (mimimal sum)
Refm st
E=xy+xy+xy

Answer the following questions: 10x4=40

W APTIR T forel ¢

(@) Let X=1{2,3,6,12,24,36} be asetand -

a relation R on X is defined as
{(x y)e R, xdiwdeey}

(i) Construct Hasse dlagram

(ii) Find maximal and m1r11rna1 ;
elements. ‘

(i) Find chain and antichain.

(iv) Find maximum length of chain.
(v) Is poset a lattice? b :
W X ={2,3,6,12,24,36} I
IS W% R €Ol THE X © e
JR’={(.7C,13J)ER,Axciiviclesy}t

(i) Hasse 5@ 5o w411

(i) A SR AT Telwe %%q'\ean

(iti) ‘o3 9F ‘e’ Tfvear|
(iv) ‘G2 LS T Fewe
(v) O i A e 2 ?

| (Nem«2/CHCS) MATHO [/2,RC/G 25 Contd.
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(b)

: - Or
fij 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 ‘S’ (containment).
-‘ 5
(W) Explain why the power set lattice
- P(lJ) 1s ‘a distributive lattice for
any set J. 5
) ¥ 28 S={a,b,c} 90 WS T
P(S) (! S 9 Wre Wafe|
i @ TAE S e SR Rl
wifEiFeI @i 7S p(s) 1
Hasse Bacol oiia= 1|
(i) R 7S (7 Peel T 7SS P ()
ﬁﬁzﬁo@ﬁﬁﬁgoﬂaﬁﬁiﬁﬁmmT¢m|

In a Boolean algebra [B,+, /| prove

that

() a+b:lub{a,b}

) ab=glb{a,b}, Ya beB.
5+5=10

i qrenies B, +, -,

) _a+b=lub{a,b}

(@) -a.b=glb{a,b}, VabeB

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

']. q Pl e 9 (T

()

Or

Define modular lattice. Prove t.h—at a
lattice L is modular. if and only if

x,yel
x®(y (x®2))=(x@y) *(x®z)

- 2+8=10
SfETeI ST el W | e 90 @ @Gl ST
L WeUae = AW W% AWz (if and only if) -

x,yeL

x®(y *(x®z)) = (xer)y) (x®2)

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

W@ﬁmﬁ—ﬂﬁﬁq—@ﬁam % smem
‘«1— (5! i e ) '
Or

Draw the circuit which realizes the
function ;

f(xy, z’t):x’\[(y\/t')v.(zv(xvtvz))]z\y. i

(d)

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

Flx u = t):‘x/\
SRB A1

Define atom of a Boolean algebra. Prove
that every finite Boolean algebra has
at least one atom. Prove that if p and

[(yvt’)v(zv(xytvz))]/\y

g are atoms in a Boolean algebra such

that

pZ£q then png=0. 1+5+4=1O

; Con.td.




a5 g Teifies W@oN'T wee | e

@ ofSth PN TR erides Ser @bl ‘Goa’

QT | 2l 9 (I p SR g 95 R eriites

‘BT WACp#q, (OF TG PAG=0 |
Or :

Consider the Boolean algebra Dy, .

i) List its elements and draw its
' diagram.

(i) Find the ‘set A of atoms.

(iii) .Find two subalgebras with e1ght

elements
(i) Is Xx={1,2,6, 210} a sublattice of
| Dy1o? Justify. s : '_ l
(v) Is Y={1,2,3,6} a sublattice of ‘ ?1
Dy, ? Justify. o ‘ : ﬁl
wmAete DL T

(i) CAWEPTR Sleredl oS batnl S F61
(i) GO g AEfe A AW Teredi| :
(ii}) 81 T & ol oIt
(subalgebras) ﬁ‘ﬁl =
(iv) X={1,2,6,210}, Dy, 340 Goiee]
T TeR RSl v 3 |
(v) Y={1,2,36), Dy I G5 Towie
T 7 UG FS] W |
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