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For Honours Generic
Answer the Questlons from any one Optlon
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(Algebra) '
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. Time : Three hohrs
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Full Marks : 80
Time : Three hours
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Jull marks Jor the questions.

Answer éither in English or in Assamese,
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i (d) Fill in the blank :
et ST o 4 8

OPTION - A ‘
|
} : If x, y and z be elements of a group G, -

(Algebra)

Paper : MAT-HG-2016/MAT-RC-2016 .
: MRS then the element (xyz)' is equal to
1. Answer the following questions: 1x10=10 IJ _ ‘ " ‘

woTe Rl eRitaiRs T a8
(@) State true or false :- | i Gy ot

AW x, y Wz GO KR GTE W, o0
I AR =

ww (o SuE &7 8 ' |
' : : ‘ ‘ (e) . Define symmetric function.
Every permutation has an inverse. |

. | e T T fril
Aol RAER SR | | | 3 vl
" (b) Give an example of a finite abelian L ; 1
group with respect to operation ) If A=|2| and B :[1 _10], find AB.
addition.
_' 48
B B < [ R B o o ARG e P | e
Ttz faa | . ' , 1 el
- - | M A=|2| W% B=[1-10] =, (0% AB
- {c) Find the least positive integer that is 5 b 3
congruent to (3+19+23+52) (mod 6).
' ; | , Tfered |
(3+19+23+52) (mod 6)F I (FRISE Faod
LI S FRATICH! Sferedt |
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(g) Give .an exémple of a non-trivial
- subgroup of the group of complex

v

~numbers’ ¢ with respect to operation
- multiplication.

%ﬁ&ﬁﬁmmﬂt‘ﬁiﬁﬁﬁﬁ\mﬂﬂ C wﬁ
wﬁaaﬁﬁ %vm\aa Tuizgel faw |

Choose the correct option :

ua Teseel iR Tfeneqr ¢

: _ ieet]
The rank of the matrix [l- 1:{ is

11
L Jcﬁawzfmﬁ@

) O
i) 1
(iii) 2

(iv) None of the above

QoI IhI8 7Y
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()

0

Answer the following :

Find the value of e’ +1-
e’:’T 4.1 9 99 W‘Sﬂ |
State true or false :

9T (7 Swm o7l g

"The reduced echelon form of a matrix

is always unique.

Bl mawwnﬂmﬂwwwﬁ
27|

2x5=10

wore AR Tes ¢

3 [Sém—Q/CBCS] MATHG 1/2,RC/G

~ (a) Construct—

() a matrix A which is Hermitian but
not symmetric

- (i) a matrix Bwhich is symmetrlc but

not Hermitian.

51O Fq—

l{i) 51 Ges A R afifam = fre

AT 7 | it
(i) @6 G B G e, =1 e
- il T :
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(b) Let f:Z—Z and g :Z — Zare defined | T A{a b} =, (or% AN T @
7 : : ‘ d 71 . 2

by : c
n)=2n V ne %
f(n) ' Al i l: d - b:| | v
- T LTS A= o
: ()= ng,if nis even Al-c 7 : ad bc
and 9 4, if nis odd
Check whether mapping g is a left P
inverse for for not under the operation. (d) 1f —+x+1=0 is a cubic equation for.
composition. p : .
QA f:ZoZ e g:iZ—> 7 AR some p=0, then find Zd, Zaﬁ -
T | | , 2
RE&@T2 . , ~ where a, f and y are the roots of
fln)=2n VvV ne Z ' - the equation.
Yo n . ' ’ |
2IEY g(n) = {4/2 L . - X3 ,
5 gfr ey qﬁ?+_x+1=0,p¢0?rrc9it‘wﬁﬁﬂ1@

T AKAIEH i AACE g T f I

i€ At T = AT < | T &, (O Y@, ), af I S

e TS o, f A y FANSINOE L1 |
el Lt A=[:C dJ’ then prove that

A_lgi[d -b]

-c a J.’ where A =ad - be- 7 Contd.

3 (Sem-2/CBCS) MATHG 1/2,R¢/G

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



: Lo 1 0 ¥ ' (b) Reduce the matrix A to identify pivot
e) A =[ J and B= -then positions, basic columns and also

o L S determine the rank where
express B = EA, where E is an , . Sa:
elementary matrix. _ | Eee i B
1o 10 b A ik 1 B2 Em=5
: S 1ol's 01 ‘ ~
B % EA %¢l® @M 79I 30 E @6l G , ' ge
iy A GTERF=(0] 5igge I P10t W =%
TS = -
e TIER e w4 Wik Fee @i o =
3. Answer any four questions: 5x4=20 : _ 1 211 ; |
ezt Bife eee e o e _ To A=l2 4 2 2|
e e , |36 3 4
(@) Let * be a binary operation defined on l } :
" 7 where x:+y=x+y+l VxyeZ. ;

(c) Prove that a non-empty subset H of a

Determine whether 7 is a group with
group G is a subgroup of G if and only

respect to operation *. Is it abelian ?

4+1=5 : | if a,beH imply gble H-
/Wfﬁﬂﬁr’z_@_ﬂf\mﬂﬁtﬁl_\dm:]@.. 1 S o N (@ G RS bl uRe Topiefs H
xsy=x+y+1 VxyeZ. ofegr o ‘ fite G 9 @Bt TR ‘{’ﬁ_ﬂﬁ?ﬂﬁo e

AT 7, <GBl IR T T [T 9541 | 3B a,be H TC ghley I

GEE T FRY A ¢
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The equation

x*+4x3 -2x?-12x+9=0 has
two pairs of equal roots. Find
them. , 4

@ )

x* +4x3-2x?-12x+9=0

FTRRCICHA IS ST &7 SR | [E20]

Giened |
(i) State true or false : 1

OT (7 S T e

All roots of the equation

13+ x%+x+1=0 are imaginary.

x3+x2%x4}1:0 AR
SIBIZCRLE! (w18 P |

' (e) Prove that for any mxn matrix A, rank
(A) = rank (AT), where AT is the
transpose of A.

A R €61 mxn GRS & 299 341
rank (A) = rank (AT) 3¢ AT (3m A 9
TFBRC GIeT |
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1

- () Determine the general solution of the
following non-homogeneous system :

oFE ST AR NICOR T AL
el 341 ¢ :

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

3x+6y+z¥rdw=35.

4. Answer either 4(a) or 4(b) :

Ted T 4(a) T 4(b) 2
(a) (1)

Prove that the relation 'az b
(mod n) is an equivalence relation |

on 7. Cah S

oo ¥ @ q=b (mod n) FTRE!
7, © 95| W9e ATXR |

(i) Solve the-following system of
CONgruences : 5)

oo (Tl FENERE LSO I 3 ¢
x=2(mod5)

x=3 (mod 8)

3 (Sem-2/CBCS| MATHG 1/2,RC/G- 11 Contd.



(b) (i) Define cyclic group. Find the (i) Prove that the set E ={2x| x e Z}

- generators of the cyclic-group Zg . * of all even integers is a ring with

gt respect to usual addition and
ST TS K@ Tl | Z BRI FRABI : multiplication. 7
CECR0! el | SOkl : . _
(i) Let qeG beany element of a group : : SHIS PRICT A OIRIS, BRI AR
G. If g" » ¢ for any positive integer | A - E={2x|xeZ} (O AR @ =
n, where e is the identity in G, i : ‘?E‘T'ﬁfﬂ—*m AATE B I =
then prove that < a > is an infinite ’ ' : '
- cyclic group. S

' b) (i) If A and B are non-singular
4@l 25 G AT a FwiE @bt GhE | IR b)) e

SO 49 O W n @ a" ze
%, IS e (2 AEGR 9FF (N, (903 ool
o F6 @ < a> G5! SN b A | - ‘ }

5. Answer either S(a) or 5(b):
Ted §4 S(a) 949 S5(b) ¢

matrices, then prove.that AB is S
also non-singular such that

(ABy'=B'A™" and

(4] =(a7)" 3Yax2=T

(a) (ij ' For the supgroup K ={(1), (1, 2)} of 10 A @IS B RN (e o7,

S; (here S3 is the permutation ; (AGIAREI] T @ ABS 51 SRR
group of order 6), find Ka and akK : = i 141 o
where a = (1, 2, 3). 3 (e WO (AB)" =B A~ W=
S3 ATFRT K ={ (1), (1,2)} AR Ka (A"l)T :(AT)—l |

% aK Cfeed), I ¢ = (1, 2, 3) 3a®
Ss (@7 6 TARME Fw 7y

| 3 (Sem-2/CBCS) MATHG 1/2,RC/G 13
3 (Sem-2/CBCS) MATHG 1/2,RC/G 12 :



6.

(i) Find the matrix X such that

| | 0 =150
X-—éAX-*-BwhereA:O (=]
pH*io 0
1 42 i
cand B=(20 1] . W 3
| 3 3 ‘
X G051 BAEal AT X = AX + B
L B h] 4g T
W, I© A=|0 .0 -1| W=
0 0 O
1‘ 2
B =|2 1 [l
3 3

Answer either 6(a) or .6(b) ;
e 91 2 6(a) T4 6(b)

(a) (i) Solve the equation #8223 -2=0
: . for zeC, .6
zeC 3R 2% — 2% -2 = 0 AT

T |

~ 3 (Sem-2/CBCS) MATHG | /LRC/G 14
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(i) Find all the square roots of —21°.

: A0

_o1° 7 Gl 0 Sl '

For ¥ the equation
x3.+px2+qx+r=0, find Za2
and > a® where o, B, y are the
roots of the equation. 2+3=5

cubic

) ()

X%+ px® +qx+r=0 [aI®
ARAGR AR Y o? Wi Y o’
TEe TS, B, ¥ TNIOE TR

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

ﬂ2+y2+y2+a2'+a2+)32

Br ya af
a, B and y are the roots of the
cubic equation

where

x3+pk2+qx+r=0-

p, g I r I AT ;
TR ) )
Be+y +/,+af +a + f i
By ya ap
FEOR I [t F TS @, f TR
yfﬁC@x3+px2+qx+?‘=0 [GRIS
- AN I |
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Tan) Answer either 7(a) or 7(b):
Te1 91 7(@) T2 7(b) 3

(@) (i) Define reduced row echelon form of a
matrix. Examine whether the system

Ax=b is ‘consistent where

T2 X 2
A=|2 4 0| x=|x,| b=
2o S P P
Also show b as linear combination of
" the basic columns in A.  2+3+2=7
AgFe MK e weiE vice! |
Ax = b AIETICH! IPIRRS A~
i) _1" X
MHL@A=[2 4 0 ’ X =|X ’
8 6 1J' X3
ife
b=|2 '
4

| S b A (TR T G0
(&R ke 2 meed |

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

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

g kel AP AARTICON AR
I Sleredl (IR SCR) 8

- x+2y+z=0
t2x+4y+z=0_
- x+2y-z=0

(b) (i) Prove that every equation of n degree
has n roots and no more. S

A T (@ n WO ATSIIO! AT
n B2 T 0T, Ot (@R AR

(i) Find the equation whose roots are
gy 4 40

-3,-1, 4 TERMEE ﬂﬁﬂﬂm Tlened|

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

1, 3+24-1. 3
] S 34241 T Roet 4 AReR

e AT A5 |
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OPTION-B
( Discrete Mathemattcs )
Paper : MAT—HG—2026

1. Answer the following questions: 1x10=10
O PPTE Te ferdt g
(@) Consider the set 7 of integers with the
* relation - divisibility. Is the relation a
partial ordering of 7 ?

QT 7 9ol oS TR T2 RereyeiE
TG 4 | T 7, © SRR T =

(b) A poset in which every pair of elements
has both a least upper bound and a
greatest lower bound is termed as

B ST @i TES IR AreT @R

YR GOl wET T T (Lu.b) =i 4R

% ST (g.1.b) AT, O (bl 2w
() sublattice
Gofelet!
(i) lattice
.
(i) trail
_ (BT
(iv) walk |
qI<p (Choose the right answer)
(%% Tl > Gfyear)

3(Sem-2/CBCS) MATHG 1/2,RC/G 18

' ) @

(¢

and are the two binary
operations defined for lattices.

e |
(i) Join, meet
SN, Al
(i) Addition, subtraction
caisl, Rt
(i) Union, intersection
e, (2
(iv) Multiplication, modulo division
ofe, Tl g e
(Fill in the blanks)
(3T 2% 539 )
State True or False :
VA ﬁ=1’*<'1 3l ¢

Complements are - unique in a
complemented lattice.

TIYE TR JTHFER ST 2|
Let L be a lattice and peL Is {p} a

(e)
- sublattice ?
@ e L GOl GRIl A% pell {p} <O
AT (@2
3 (Sem-2/CBCS) MATHG1/2,RC/G 19 Contd.



.-07;

@

PR xa(yv 0) BTSN

o

0

0

Let (B, v, A, 0, 1) be a Boolean algebra.
Find the value of (1 A0}y (0 v1)

@2 (B,v, A',0,1) Bt T Fenifsl

‘LA0)v (0 vl,)! 3 i Sfereat | |

F1nd the dual of the Boolean éxpression

.x/\(yvO)

Define bounded lattice.

siRem ST el o |

What do you mean by Boolean
function ?

aﬁﬂmﬂﬁﬁﬁﬁim?'

How many différent Boolean functions
of degree n are there ?

o3 R RiSn $w wom AfRme

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

2. "Ansv&er 'thé' fbl_l(_)wing questioné:

2x5=10

ww@w@awaﬁw

(@) -

L =({1L23,..

Show that the followmg posets are not |
lattices : '

12£3 

L=({1,2346,9}1)"
where 1 is being deﬁned as’
m/ n if m divides n.

e @ L =({12,3,. 12}3

L= G123469h)wﬁwm@aﬁm'

(b)

(c)

3 (Sem-2/CBCS) MATHG 1/2,RC/G 21

Qﬁﬁmmﬁmﬂ’@m/nﬂﬁmm@'
o1

Let (N,<) be a pértially' ordered set,
where a<b<=>a/h. Is it a chain?

T (N, <) B e T R,

o a<b<—>a/b ECRRRE ﬁﬁs?

Find the values of the Boolean function
represented by

O W TN W Biere

f&ubd=&Aw92

Contd.



(d) Write the conjunctive normal form of

. the function

(xy'+ x.z) +x

(x.y'+ x.2) + X TG FEKFS T

. @F (CNF) © &3 1 |

Draw the circuit represented by the

(e)
- Boolean funqtion
floy2)=(eviaz
4 fx, Y, z)=(xvy)rz I |
3. Answer a-ny four questions : 5%x4=20
Fizerzan sfavT e e il

(@)

Show that the poset of the divisors of
60, ordered by divisibility is a latlice
and interpret their meet and join.

el (1 603 TR GG OIE FEZ,

ReiETeiE @ 34 SIRFeIR Fhe AO0!

STl 2 Wi GO A% (meet) e T
(JOll‘l) RSN

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

1|

‘\io
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(b) Let A={1,2,3,4,5} be ordered by the

Hasse diagram.

/\
aNTe

(i) Find all minimal and max1rna1
‘elements of A.

(ii) Does A have a first element or a
~ last element ? Justify your answer.
2+3=35

5} RSB Hasse

/\
/\/

(i) A I IEN W@T@W%om
Tieredl |

(i) A T AR AL TAMA A TS T
oifeare 2 Besd el anie 1 |

R A={1,2,3,4,
A @1 = ¢

Contd.



; | : : b 4. Answer the following questions: 10x4=40
(c) Let L be a bounded distributive lattice. | ' :

~ Then prove that if a complement exists, e S PR e 7 8

it is unique. [t - : !

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

a relation R on X is defined as
R:{(x,y)eR,xd1v1desy}.

(d) Prove that a Boolean algebra is self- . \ (i) . Construct Hasse diagram.
dual.. : - '

1 2%, L <51 s Rew Rfige widlt | qovreT
AN 4 (T A @ 3 75T ACF, (0T SJTB! Sefey |

() Find maximal and minimal

el [l (T o ﬁ:r %@ﬂﬁ— F-ow = | _ elements.

(e) - Put the function (iii) Find chain and antichain.

(iv) Find maximum length of chain.

[(x AY) v z’]/\ (x'v 2. : (v) -Is poset a lattice ?
| in the disjunctive normal form (DNF). B | M« REA X = {2, 3,6,12,24,36} 9ol
‘ ’ RS AR R @B} HF X © T
[(x/\y)vz] (x'VZ')'W'CFT B | R={(x, y)e R, x divides y}
ﬁmﬁ— Al AP (DNF) © el (i) Hasse @ 51671 41|
_(f) Use a Karnaugh map to find a minimal | ' (i) T e TN ToAmE Tt |
sum for Boolean'expression '. i Y S X Sy o)
' E=xy+xy+xy
S - (iv) c@a?ﬂmﬁsﬁhﬁmﬁv
Karnaugh map <29 IR @9 LGk ' :
wfeifed Fis @ (mimimal sum) (v) ErREEI T TR Tl WA ¢
e ==t ¢ ko

E=xy+xy+xy |
3 (Sem-2/CBCS) MATHG1/2,RC/G 25 Contd.
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Or

(i) 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).

] e 5

(i) - Explain why the power set lattice
P(U) is a distributive lattice for

any set-UJ. ‘ - 5]

() @€ T S={aq, b,c}.tﬂm- A2fe

p(s) (51 S 9 e o |

ST @ AF S TS 1 @R
P Fhe WS P(S) I
Hasse 5acbi o= 11

Or

Define modular lattice. Prove that a
lattice L is modular if and only if

x,yelL

x®(y *(x®2)) = (x®y)*(x © 2)
' ) L 2t8-10
TR SR TR fEl | 4w 3= @ <Gt @i
L Sf5%aR = 3 9% I (if and only if) -

x,yel
x® (y*(x®z))= (x®y)*(x© 2)

(c) State and prove De Morgan’s laws in e
' complemented and distributive lattice.

e Gl ST Reselffdge et i T8 SR
o (Gl R e = ‘

ks . Or
(i) e 7S | TP WIS TS P(U) Draw the circuit which realizes the
&= ﬁﬁ“iﬁﬁ I GeTl T I 3| function
. : floyzt)=xallyvt)vizvixvtvz)lay
(b} In a -Boolean algebra [B,_-}-, 4 '] prove \65 [ ) ( :
that | :
” et f(x,y,z,t)zxf\[(yvt')v(zv(xvtvz))]/\y
G 4

i) ab=glb{a, b}, VabeB.

(d) Define atom of a Boolean algebra. Prove

5+5=10 :

4 e : that every finite Boolean algebra has
A e [B 5 ] T PISCE e =4 at least one atom. Prove that if p and

i) a+b=l ub{a,b} q are atoms in a Boolean algebra such

that

(i) .a.b_:glb{a,b}', Va,beB p#q then pag=0. 1+5+4=10

2] . ! . : i
3 (Sem-2/CBCS) MATHG 1/2,RC/G 26 3 (Sem-2/CBCS) MATHG 1/2,RC/G 27 ; Contd.



- 5t qﬁ‘\ﬂ%ﬂﬁ‘w ‘5T ﬂzm‘ﬁmu o .

- (T S P TR oo w@es; o @B
- ACF 1A T @ ;M p O g O T ewiffer

‘@B’ Q?I‘il\ap;eq (S T prg=0
-Or
' Con31der the Boolean algebra Dji0-

(i) . List its elements and draw 1ts
- diagram.

A(hii) Find -the set A of atoms.

(iii) Find two subalgebras with elght
elements ,

i) Is X={1,2,6,210} a sublattice of
D, ? Justify. ' |

) Is.Y={1,23,6} a sublattice of
" ° . Dyye? Justify.

T qenfde D,y I

() TAmPRR Bieedl w9 et i 3t

(i) GO IS A I T

(i) 8B TAMA B o ToiSremiftre

(subalgebras) T 341}

) X={1,2,6,210}, Dy, 3B Tt

Q2 TR/ TGl 4w 4 |

'(v) Y={1,23,6}, Dyjo I 95! Bomen

W9WWWWI
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