Total number of- printed pages_'_g(g

3(Sem ~2/CBCS) MAT He 1/2, RC
| - 2023
MATHEMATICS

( HOﬁOUfs Generic / Regulér ) |

| For Honours Generic
Answer the Questlons from any one Optlon

OPTION A
| (Algebra )
Paper : MAT—HG—QO 16 /MAT—RC—2O 16
Full Marks - 80

‘ :Tlme g Three hours

OPTION B
X Dlscrete Mathemattcs )
- ,Paper : MAT-HG-2026
. Pull Marks: 80.
T inile : Three hours

The ures . in the margm indicate
ft{;lg marks for the questzons

Answer either in Englzsh or in Assamese.'

Contd._ '



: -

OPTION - A
(Algebra)

paper : MAT-HG-2016/MAT-RC-2016

, Answer the followmg questions : Ix10< 10

woTs fiml 2P BT Tl ¢

@

State true or false:

T oAk ferars

- Every permutation has an inverse

,(b)

. group with respect to operatlon
-.'add1t1on

G1ve an example of a ﬁmte abehan |

_czn‘ef ﬁﬁn m‘cﬂw &u‘ﬂ ﬂﬁw ﬁt%‘ﬁzr G

Trizse |

Flnd, the-least positive 1nteger that is

e C'Ongruent to (3+19+23+52) (mod 6).



- (d) Fill in the blank:-
| AT O of1 A3

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

~then the element (xyz) L is equal to

‘élﬁx ymzmﬂ\maﬁaiﬂ faua

(xyz) CSTWBI gwR

- (e) Deﬁne symmetrlc functlon
mﬁ!—wm‘@ f‘mm

) I A=|2 and B [1 10] ﬁndAB

) i L3~< . 3 . X
W A=|2| W B=[1-10] &, (95 AB
et 18 |
Tlerear|
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N

(g9 Give an example of g non- trlvl
subgroup of the group of Complea1
numbers W1th respect to Operatmn
multiplication. '

.%qﬁWWWEW\WWW C gy |
W%%WWW‘TWI :

(h) vChoose the correct opt1on

@%"%@tﬁa@%ﬁemo

, | S ' e
\_The rank of the matrlx 3 : =18 et
T 1 e

% 1 C’ﬁ‘ﬂwﬁmmﬁw

sty _(i)*-ajo'.

Ryl
=i -[iii)' %

: -_(w) None of the above

. wﬁa 9BIa W

3 (Sem~2/CBCS) MATHG 1/2, Re/G g



() Find the value of

el -+1=<:m1%ﬁ$@ml
() - State -true or false :
SR T s

+1

The reduced echelon form of a matr1x |
v 1S always unique.

) dﬁiGﬁFﬁﬁﬁiﬁﬂﬁr‘GU%FI?WfﬂMRIWﬁ?ﬁﬂig",

r’al

S Answer the followmg
‘?r‘ﬁwnﬁﬁﬁfbeiﬁWT

(a) Construct— :

2x5=10

i) a matrlx A which is Herm1t1an but' =
‘not. symmetrlc -

e (u) a matrix B Wthh is symmetnc but
=EEasinot: Herm1t1an

23 (0 f@ﬁ'dﬂﬁ$ﬁ¥Arﬁﬁm'ﬂﬁﬁ?WW§§f%@
S e = | =
(@) @o dﬁﬁ%ﬁSEBﬁﬁﬁiﬂﬁﬁr‘iﬂf%E -

| iﬁﬁ%mﬁ?ﬁml
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(b) L';t fe Z""Z and g : Z ,"Z&I‘e’deﬁned

. f(n)=2n V ne z

-d g(n) {%,if n 1s even
an |

, if nis odd

Check Whether mappmg g Is a Ieft
inverse for f or not under the operatlon
-,compos1t10n |

f@T?’G_*f f:Z—->z W e Z—>Z L‘!WF(N
W’«T\o—— :

f(n)=2n ‘v’ ':n‘e Z'

A,ﬂﬁ%nqm

| ik g(n) {4 ‘érfv\fnwsﬁ

Wﬂxm@mﬁr—mmvmfgwmfa-
'?n\fs mmwﬁmwz

RIS I, T o I (S e % Bl ey . S L
{c) If A ——‘[ dJ’ - then prove that

e ety [l I v A = = . L
A1 e : N
. T A = ', where A =ad—-bc-

. Al —c. a - . :

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



a b oo | | ,
. d}iﬂ, (STT =W T (A,

(d) 1f —;—+‘x+1 =0 is a cubi_c,equation for
some p%O then f1nd Za Zaﬂ '
| Where a, _,B and }/ are the roots of

the equatlon .

aﬂ‘—p—+)C+1=0-,p¢o mwaﬁflﬂw S

ﬂﬁaﬁcf"@,c—mz(x }:aﬂ am%%eat
TS a, p W}/WWW@I -

3 (Sem-2/CBCS) MATHG1/2,RC/G. 7 - | . Contd.



s 1 o] 1 "O ;
(e) If A and B =
| 1 1 10 1 ’ ther

express B EA Where.. E
elementary matrlx et IS, an

1','0'.“} 1 0 "
’. 1 1 m 4 O:'-l W,C@c@

3 Answer any four questlons e 5><4=2.0

ﬁzasrmmﬁﬁrm%mm

(a) Let * be a blnary operat1on defined on

B/ where XxY = x+y+1 ‘v’x yeZ
‘Determine whether 7 is a group with

| respect to operat1on *. Is it abelian?
| - - 4+1=5

G A R L «ﬂt‘f,m'mff’@
. e x+y+1 v x, yGZ afé—zn‘ Cx?
TR 7 ﬂﬁﬂ\ﬂmmﬁﬁw“ﬂw
R AL T

3 (Sem-2/CBCS) MATHG _1/2-, RC/G. 8



(b) Reduce the matrix A to 1dent1fy p1vot - |

positions, bas1c columns " and also
determme the rank Where :

12 1 1]
A=|2 4 2 2
|3 6.3,‘._4"

 r72+1+1+i=S_'_-

'A@amwﬁﬁﬁmmqq
@wfw@wmaﬂrmﬁﬁcﬁw'
e
. TS A-|2 42 2
PO LR R T

(o) - Pdee that a non- -empty subset H ofa

- group Gis a subgroup of Gif and only
if a,be H lmply ab™! EH

-mﬁ =t @G ﬁtﬂa m Wfi— %ﬂw il"— H

ﬁmaaaﬁ%mﬂiﬁﬂﬁmﬂﬁ@
_abeH?Z’CFiab GH’{?TI

o '3"(Sem-2/CBCS) MATHG1/2,RC/G = 9 " Contd.




The equatlon

(d) (i | B
byt ap A7 _0x?-12x+9=0 has
tWO | pairs of equal roots. Find
them. q
X 44 4x° —-2x —12x+9 0)
B ﬂﬁ@%ﬁzwwwwlm
ke %f%fean | o
1

- (@)  Gtate true or false:
| wm @ o T g
"All roots of the equatlon

X ix +x+1 of o imaginary.-

- +x +x+1 OWW
WWWI S

(e) Prove that for any mxn matrlx A' rank
(A) = rank (AT), Where AT is the

- transpose of A:

'Aﬁmmaﬁmxncﬁawmmqwm
rank (4) = rank (AT) ¥© AT =R AT

 spaRe e |

3 (Sem-2/CBCS) MATHG 1/2,RC/G 10



() Deterrpine the’gener,al .solutio'n‘of the
following non-homogeneous system :

O SEERA AT AT Sn‘qﬁq & e
GRRESIF | | |
k+2y+2+2wg3 
2X+4y+z+3w=4
,3x+6y+z+4w;5,
4, "Answer either,4(a)‘ or 4(b) e
TS 4() W AB) .
- "(a)_ (i) Prove ‘that the rélation* a=b
. (mod n) is an equivalence relation
- on Z. 2 e i o T 5
0 oM @ q=b (mod.n) FEES
- 7, © bl ANYe RF | 1

- (1) Solve the following system of
congruences: - . -5
- ool TS AR T s

XEQ(hi_OdS)

X = 3 (mod 8) |

3(Sem-2/CBCS| MATHG1/2,RC/G 11 "R, Contd:



w0

)

Define cyclic group. Find the

'generators of the cychc group Zg

| Teams
sﬁﬂﬂ\ﬂw\wﬁml Zi ﬁifﬂ\m__
TR e

Let aec G be any element of a group _'

Glfat#e for any pos1t1ve 1nteger

n, where e is, the 1dent1ty in G, 5
~ then prove that <a> is an 1nﬁn1te

cychc group. - S

'W?’a G‘*‘I\W aﬁmaﬁ cfﬂamﬁti ‘

e CEIWWW?I@W\?IIT n?zﬂﬁa ;te_»

, TS e (R AGH GFF (N, (50T
ﬁquCﬂ<a>aﬂﬁwﬁﬁﬁﬁﬂ\m 5

S. P Answer etther S(a) or S(b)
W W S(a) WQ/?T S(b)

'v_(a) )

JFor the supgroup K= { (1) (1 2)} of :

'"S3 (here S3 is the ‘permutation

group of order 6), find Ka and aK

'Wherea-—(123) : W e 3

S, 3 Rd K = { (1), (1,2)} T Ka
R K BfFed, 70 a = (1, 2, 3) Ze
33M6 m_ﬁ%ﬁwyf\ﬂl

. (Sem 2/CBCS) NATHG1/2, RC/G 12



* (@ii) Prove that the set.E = { 2x|xe Z}
of all even integers is'a ring with
respect to usual addltlon and
: multlphcatlon S §

Wq = @ SCACEE T AT
E= {2x|er} @1 mznaq’ it m’
."B"f G 'frrcvfc'ﬂs uq?il T | |

- (b) (l) -If_ A an‘d B are nOn¥siﬁgular.

__matrices, then prove thatAB is
‘also non—singular such that

= (AB)~ =Ba? and .
i (A—l) (A‘T) -1 ) 31/2x2=7

| ﬂfﬁAWBuﬁ?mW e oF,
rz@mqwmABeaﬂﬁw@am

cﬁ’lﬂw ?IT’C_ (AB) L _B“lA—l N

wF e

3 (Sem-2/CBCS) MAT HG1 /’Z,jRC/.G 13-



(i) Find the matrix X gy, th’at

SRR S By

=AX.4'-_BWhere A=|0 o B

' 00 79

Cemilit] D | . .
~and B=|2 1 gy R 3
XWWW@QTWX AX+B
- ' sfor=1v0]s
‘s;zr, ;.zr’t-jf. A=|o o i
SRR o Ly b o

..B'z_'-g- e
| 3 3_1 |

‘6. Answer ezther 6(a) or 6(b)
w w 6(a) we/ar 6(b)3

(a) (z) Solve the equat1on 26-—2' —2. 0
e S T I LI L

‘zeuazntaz s .—2 OWWW
TR T

3 (Sem-2/CBCS) MATHG 172, RC/G 14 ’



(@) Fmd all the square roots of 210

4 .

| —21°aﬂwaef{a%ﬁman £

(b) () For the cubic equat1on-
X +px2+qx-}lf=0,, flnd,Ea

and Za3 Whei‘e"ot, ﬁ‘,'.y are thé,

»root‘s of the equation. 3 2+‘3=5 -

x3 +px +qx+r—0 f\_'iﬁ_
ﬂfﬁ?ﬁ"i@ﬁw Za W@Za 4
%%YG?N?IQ a, [3, % ngﬂ'"@l \

(i) ' Find in terms of p, g and r, the
-~ values of the symmetrlc function

,B + y2 ;/ +a? +a +,B

B ra - of

“a, B and y are the roots of the ;
~cubic equation

[ ..'x3+px +qx+r-{0 _j- O

. where s

k

~~'.p,q Wra"@ﬂ |
,B+7 y+a2‘a+ﬁ2 S
pr . rx ,%'aﬂ |
wﬁﬁ?wﬁcﬁw?ma [3 o
Ly & X3+ px? +qx+r—0 faars -
ﬂfr’@ﬂcrc%‘ﬁqm :

3'\Sem-2)CBcs\ MATHGl/?,RC/G .15 '



‘-’

7 : Answer eithér 7(a} or 7{b) 28
et 9 7(a) 5ol 7(b)¢

(a) (i) Define reduced row echelon form of 5
matrix. Examine whether the systep,

Ax b is ; .CQHSIStent . Where
R S T i g e
. A=|2 4 O} x= Xy -,: b=|2

o lre
Also show b as linear combination of
- the basic columns in A. | 2+3+2- 7

FﬁEF‘”ﬁﬁﬁ<ﬂz565raw$av$xﬁrﬁhﬁl
Ax bﬁ‘ﬁ%ﬂﬁ\?mﬂ@w

AL Fl 2’ 1“_ =T

—

Ffﬂt‘b?ﬁACﬁﬂWgﬂW
fﬁﬁﬁﬁ?%&ﬂﬂﬁwﬁﬁﬂcw orgedll

3 (Sem-2/CBCS) MATHG 1/2,RC/G 16 - .



&

(i)

"3 b _(i) |

Find the general solution of the |

following homogeneous system’ (if
exrst) - 3

S AR v{ﬁmcf aqﬁm »Wq'

vrxnam %Fa-mt (zrf%cr wz)

x+2y+z O
s2x+4y+z=0;’
X2y - z"='O

Prove that every equatlon of n degree
has n roots and no more. D

e T G n NoR SO AR

)

s '_..nmfﬁ'mw ST
.‘,I)(_ii).‘ :

Find the equat1on whose roots are - -

’-3 1 4@%5?@31%@%%@@\ g

Form a ratlonal cubic equation -

-wh1ch shall- have the roots

1. 34051, Lo 8
1m3+2\/—_ﬂ§ﬁﬁmwvﬁmﬂ

| ﬁﬂmﬂﬁﬁaﬁmm@|

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




1L

OPTION - B
( Discrete Mathematics)
Paper K MAT—HG—QOQG

Answer the followmg questlons 1><10=-10

(a)

W%@%w

Consider the set Z of 1ntegers W1th the

. relation divisibility. Is the relatlon a

| . partial orderlng of 7 ?

()

&2 7 ﬂﬁ@%ﬂ\ﬁmmﬁ“ﬁ@wm .

—WWIW 7, & ST P ] 2

A poset in which every pair of elements

- has both a least ‘upper bound and a

greatest lower bound is. termed as

<5t TR TS WIS IR AreF @R
TP @B TR T W (Lu.b) mﬁ

| FR A (gLb) A0, I PR T

(i)  sublattice |

TGl

(i) lattice

(i) trail

G

- (iv) walk

a@ oL {Choosé the right answer) :
(&% CGRCo! A ©lersq))

3 (Sem-2/CBCS) MATHG1/2,RC/G 18
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x Rt
i s T T BB e N N .
e T e R O e e T

- Complements are un1que in
- complemented lattlce

o 'WWWW@I
(e)

andr |

are the two bmary

~Operations deﬁned for lattices.

Y "\éﬁﬁl— S IR I ET‘ST "
ﬁﬁn | '
i) Jom meet
o omaeL

V(ii)v Addition, subtraction
e, R
(i) Union, intersection
- fEW, @

- (iv) Mult1phcat10n modulo d1v1s1on

vﬁcf o] Eal SRS “
. ‘ - (Fill in the blanks) '
(z/ra‘? éﬁ‘ 27 )

State True or False

_@%/W@%ﬁ‘ﬁw

a

Let L be a lattice and peL. IS {p}
sublattice ?

WQ’ELuﬂﬁ@_ﬁW peLl {p}. uﬂ?ﬁ
%ﬂwﬁrmﬁw

Contd. -



0‘) Let (B v, A, 0, 1) be a Boolean algebra,
Find the Value of (1 /\0) (O vl)
| ere (B, v, n, 0, 1) <51 T e |
) (g) 'Find the dual of the Boolean expression‘ |
A x A(y v 0) ' |
- 5 ﬁfl@ﬁm% x/\(yvO) QWWWQI

(h) Define bounded lattice."
AR TR et &0 |

(i) What do you mean by Boolean
- function?

ﬁﬂm.ﬁm%qcﬁ? -~

'(j)' " How many d1fferent Boolean functlons |
of degree n are there ?

-n-wmﬁﬁﬁawﬂrﬁﬁ?

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



Answer the followirig questions : | 2x5=10 .

O SPTER Te e s
(a) Show that, the followmg posets are not
1att1ces

L=({L2,3,. 12} 1)
L, =({L2, 3469}1)

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

et @ L= ({1, 2,-3’,,,,.,1'2}, .1)"%.; :
8 ,LZ—({IQ 3,4,6,9}1) wkFTeIw wfe

'W\’{F‘@T@@I?@Iﬂ\sm/nﬂﬁn m@__
ﬁ—ml e |

(b) Let (N <) e part1a11y ordered set,

Where a<b<—>a/b Is it a cham? |

2@1 PG (N <) &-‘-]%T W\m _ﬁ_ W\?F_,
. T a<b<—>a/b 3&5131"1\?[?{ (.ﬂﬁs‘?

iR (c) Fmd the values of the Boolean func’uon
‘ - represented by '

ﬁﬂwmﬁf?ﬂ'@m

‘ f_(x’ Y, .z) =(x A y) vz

3 (Sem-2/CBCS) MATHG1/2,RC/G- 21 . Con



(d) Wnte the conjunctlve normal form of -
' the functlon |

(xy+xz) +x"‘

(jcy,"+~x; )+x WW@\%— elet
W(CNF) WWI, '

(e) DraW the c1rcu1t represented by the
Boolean functlon SR

f(x y, z) (xvy)/\z '
O ﬁl f(x y, ) (xvy)/\z W@WWI
.3. Answer any four questlons e ,' 5x4=20

ﬁﬁsmrwﬁﬁrwwmv

(a) Show ‘that the- poset of the divisors of |
, 60, ordered by" divisibility is a latlice -
~and 1nterpret their meet and join.

. cw*«t,[\‘mczrmawwwwmiﬁ,
Reierom & 31 aRRiTeiE whie 72!
- W@W@%W\% (meet) i< FLI
UOIH)W?WI |

-3 (Sem—Z/CBCS)MAT HG1/2,RC/G 22



(b) Let A={1,2,3, 4 51} be ordered by the.
‘Hasse dlagram | |

" (l) "Fmd all mlmmal and max1ma1
- elements of A. ok

(u) Does A have a ﬁrst element or a

last element ? Just1fy your answer.
2. 2+3=5

G‘G’ﬁ' A—{l 2’3 4'5} W\QF—IL'BT Hasse

'TP&ﬂC‘ﬁ GE / \
/\ %

(i) A?WWWWW&“%W
%ﬁleml |

(u) Aamﬁw%ﬂmmm%ﬁm
wﬁwm‘z@—aarmﬁﬁmwl |

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



(c) LetLbea bounded distributive lattice |
Then prove that if a complement exists

' it is unique.

RAEGH Laﬁﬁﬁwﬁ—%ﬁﬁﬁﬂ_@ﬁlm‘
ﬁmqwmﬂﬁaamﬁm mmww .

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

mqwmoﬁﬁﬂ%wﬁ—a-fﬁwm '

(e) Put the functlon
[(x/\y) sz (x vz)

e in the dlS_]unCthC normal form (DNF) 3

: [(XAy) VZ] (X'VZ')'WZBT
- ﬁmﬁhww (DNF) ®© ft 1 -

()~ Use a Karnaugh map to ﬁnd a m1n1ma1 N
sum ‘for Boolean expressmn ]

Sl B E xy+xy+xy
: Karnaugh map JRENE TR N ﬁﬂ
SfeaiTe ﬂaﬁ? C?ITW m1m1mal sum)

e g
E xy+xy+xy

\\

-3(Scm—Q/CBCS)MATHGI/Q,RC/G_ 24



i Answer the following questiong

. = 10X4=4O
GE .ﬁ‘ﬁﬂ%@_ e l%"ll 8 | AP

be a set and

deﬁned as
{(x y)e R, xd1V1desy}

) Construct Hasse diagram.

(1) -+ Find. max1mal and m1n1mal
" elements |

(i) Find cham and ant1cha1n :
o (iv): F1nd max1mum length of cham
| (v) 'Is poset a 1att1ce'>

‘-_.-"_wi’ax {23612 24, 36} 4ot -
TS 1% R Bl AHE XS TS
| . R= {(x y)eR xd1v1desy} »' !

| "(i) - Hasse fg_&i 51571 91 | s
) W s ot %‘%"\“‘a"
() o o GO SRea
) e s A R
3y (v) W@ﬁﬁsfﬁ@@m?

; o T -k X ) FoN Contdl.
3 (Sem-2/CBCS) MATHG 1/2,RC/G 25 | l



| ‘ - or s _
i) Let S={a,bc} and P(S) is-the
- power set of S. Draw the Hasge
diagram of the poset P(S) with

the partlal order ‘<] (contamment)

(t1) Explam why the power set lattme

o pQ)isa d1str1but1ve lattlce for
,'."anysetU P 5
@ T Ss={a, b,c} @bl VR‘Q'F_ i

: P@wﬁsaﬂrﬂdll ' -

R i i S R e A ‘»ﬁ?{ @?IT ;

W\ﬁm—ﬁ—ﬂ\'{% P(S) "3 -

- . Hasse foaCs! S 1| .
(i) ﬁmmwﬁluaﬁwmrwﬁlpw)

L ﬁmﬁwﬁﬁa@wﬁ—zxwwl i

(b} 'In a Boolean algebra B, +, ,] prove'
- that | R
Y a+b—lub{a b} .

(i) ab= . glb{a, b} i Va beB.

) R 5+5=10

I %ﬁﬁ@_ [B;+, - ']"'«r e e

@) a+b=lub{aby

(i) a.b:glb{a,b}_,'_ V.a,beB

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



. Or
Define modular latt1ce Prove

“the
lattice L is modular if and on'i?;: ;
x,yeL - . . | |

x@(y *(’C@Z)) (x@ y)*(x®z) _ |
| 2+8=10
ﬂ%ﬂﬁ@@aa\mﬁw amw @ 9B T

Lm_@ﬂﬁm ﬂlﬁ("é (if and only 1Dﬂ
x,yelL

- x®(y*(x@z2))= (x@ y) (x€f>2)

() State and prove .De Morgan’s laws in
.~ complemented-and distributive lattice.

W@ﬁwﬁwﬁwaﬁamaﬁwm
'-’«1— Cb‘l%@'mqwl i

Or
Draw the circuit which reahzes the
functlon s .
f(x Y, Z, t) x/\[(yvt) (zv(xvtvz))]
‘ f(x ) = x/\[(yvt)v(zv(xvtvz))]
W\WWI

(d) Define atom of a Boolean algebra Prove
' that every finite Boolean algebra has
at least one atom Prove that if p and

. qare atoms in a Boolean algebra such
that -

p+#qg then .p/\q=0. 1+5+4—10

3 (Sem-2/CBCS) MATHG1/2,RC/G 27 Contd.



5 T a@sﬁ?fw q5re v ) o 7y
3 AT R IR CRICICOAC G CHRt I R
- Qi | I 1 (3 3 pF g D1 T Treraifrey
| T # g, (OO '2’6“' Py [

Cons1der the Boolean algebra D210

(i) List. 1ts elements and draw its
- d1agram ,
(i) Find. the set A of atoms

(iii) - Find two subalgebras with elght
: elements |

C(iv) Is X={1,2,6, 210,} a su;'blattioe' of
| % Dglo? Justify Fes TS o |
L @) Is Y= {1236}- a sublattice of .

| D2109 Just1fy 2 L

5 ﬁﬂ%ﬂﬁ— Dy0 F | £y

‘ %W%%eamﬁ—mw\mww'

2 (u) ‘GO’ J ARG A T Sleredt | 2 T
(i) SW%WWEBT%"@@W

© (subalgebras) ) [efT 101 _

(iv) X={L2,6,210}, Dy wﬁt‘ﬁm@ﬁr'

O Tew el A {1

() Y={1,2,3,6} , Dy I @bl %ﬂwﬁﬁ

T e RSl A |/
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