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.

For Honours Generic
Answer the Questions _from any one Option.

OPTION-A
Paper : MAT-HG-2016/MAT-RC-2016
(Algébra ) ' |
B | OPTION-B
‘Paper : MAT-HG-2026
 (Discrete Mathematics)
 Full Marks : 80
Time : Three hours.

The figures in the 'margin indicate
Jull marks for the questions.

Answer either in English or in Assamese.
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. Paper :

‘OPTION-A ,

MAT-HG-2016/MAT-RC-2016
(Algebra)

Answer thé following questions :

1x10=10

) State true or false*

% (oo ol -

Any group of prime order is cychc

e MR REPI! 7k 55|

(i) Find the value of e™.

el I W Sfeedt
(iii) Define a symmetric matrix.

e (aews ke T3

(iv) Give an example of a commutative ring
without unity.

,aﬁwﬁﬁmwwwﬂrmawmﬁ
CiEY

(v) Thc square roots of 2i are
. 21 I AR T
(@) t(-1-1i)

(b) = £(-1+i)

BO3FS 0028 . | 2

(c). - (1+1)

T d) x@-i)
(Choose the correct option)
(1 Reweh! TR TETST)

(m) What is the rank of an 1dent1ty matnx '
" of order 2 ?

RWWW@%W?, ~

(vii) Let G be a group of order 6. Can there

exist a subgroup of G whose order is -
47?

QT Ga%mmaﬁm\c;am@t%m
QT “IEE I Al 42

(viii) Fill in the blank:
AR IR T T :

If AB C, where B and C are matnces
of order 3x5, then order of A is

I AB=C szwcmﬁﬁwsw
- (e, (O0% AT W&l |

(ix) Fill in the blank:
AR IR AL

The number . of generators of a cychc
~ group G of order 8 is

aﬂsmv@aﬁwcawww
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When are two matrices said to bg

(iv) Find the rank of the following matrix -

(x)
conformable for multiplication ? o Tl TR il W
@W@%ﬁﬁﬂm'%ﬁmﬁﬁ B G
(Il 297 Al ol o
L&D 48

Answer the following :

2x5=10

ooq s e ol -

@)

If a,f,y are roots of the equation

x*+px® +qx+r=0, then find the

value of Y&’

M X+ px’+gx+r=0 AT 3T

(v)

Find the eigenvalues of the followihg
matrix :

o (TP Siecoiaia Sfenea :

o3

Sx4=20

a, B,y ™, O Y o? I PG| Sferedr| Answer ahy Jour questions :
S oy 29 o :
feTpizan oife6! 2 Teg -
1 i 2= x, VX € I: . : _ :
VR e () Define cyclic group and give an

(iti)

Prove that 2x=0,Vxe R .

@l 2o R @Bl 9o o x% = x,Vx € R
o ¥ @ 2x=0,Vxe R - '
Give an example to show that the union

of two subgroups of a group may not
be a subgroup.

TriEeeIT RS (Tl G, B! RS P01 TR

RS B! THIE WES A |

example.
If a is a generator of a cyclic group G,

then prove that q! is also a generator -
of G. 2+3=5

bl RIS R frat o ol Srizae

I 5P AT G I q 9Bl TS 2, (O0T et
@ a' 8 G T

i - o




]

. (i) Write the expansion of cosné and i

hence show that

cos 60 = cos® 0 - 15<:os4 @ sin? 9

+15cos? @sin* 6 - sin® 9

cosnd ?ﬁmmww RS © (el

&, |
cos 68 = cos® 8 —15cos* fsin’ 8
+15cos? fsin* §—sin® @

(iii) Prove that the intersection of two
subrings of a ring is again a subring.

mw*@ﬁw mﬁwmﬁaﬁ%m
¥ {ﬁv{ e 101

(iv) If @, B,y are the roots of the equation
xX3+gx+r= 0 find the value of .
(ﬂ+7)“‘+(7+a) +(a+ﬂ)

A P +gx+r=0 IAFEOR a,f,y T
2, (OT8 (B + ) +lr ra)! +(a+ ) I
T 3=

" BO3FS 0028 6

(v) Ina grblip G, show that
@Bl Y G © MY @,
(a) (a—l)—l =a

2+43=5

(b) (ab)'=b'a? Va,beG

(vi) If Ais an mxn matrix such that rank
(A) r-, then prove that

IL 0
A~N =" |-
s o)

M A 96! mxn e IR I r, &S 3]0

&) .
AN = I O
{o o
4. Answer any four questions :

Rt bif<bt e Teg forat -

(@) Show that the set

a b '
My= {(c d) I a,b,c,d e IR}

of all 2x?2 matrices is a ring with unity
- under matrix addition and matrix -
multiplication.

10x4=40

BO3FS 0028 7 Contd.




Is this nng commutatlve ? Justify your
answer.

A

B! AP 2 x 2 A e 712l | red
T w1 QY = vgcrmﬂw M @ <ol
@ AW I
ﬁ@wmﬁﬁmm?mwﬁw
?.{ﬁ?wefﬁarl '

(b) (l)

(u) Let A and B be two square :
- matnces such that AB=B and

BO3FS 0028

‘also non-singular such-that

K ﬂﬁAWBW@W@,W j
i 19 @, AB@@'%‘TW‘@W@W

M={(a b][abcdem}

If A and B are n~on'181ngular
matrices, then prove that AB is

(AT )—l'
3+3=6

(AB)-1 = B“A" and (A7)

TS
(AB)! —B‘A‘ F (A7) = (A7)

" AB=A. Prove that. A =A and
B>=B- ' . -4

© @

(%)

@ @

BO3FS 0028

wz’aAWB@;w@mW |
AB Bo® AB=a| gt v &

=AW¥ B2=-p,
Solve the equatlon

2X° +x% - Tx—6 = 0 given that |

the difference of two of the roots
is 3. 5

2x° +x2-7x-6=0 vﬁ’m sccl
WWWW@[WW/wsl

Solve the following homogeneous
system of equations (if exist): S

TR RS TR AR T

(3 7 M) ¢

X+3y+2z=0
X+4y+3z=0
X+5y+4z=0 -

Let A be a square matrix. For all -

-a ¢ o(A), prove. that x is an .

eigenvector of A if and only if x is
an eigenvector of (A-al)'. . 6
@ T A G 3 (T | TR
a¢o(A) IAXANS T T x, AT GO
wiRTACes 3 wIF IWE x, (A - al)?
I 4O} WELACeI |

9 - antd.




(i) In a ring R, pzzove .that

e) @)

(@)

BO3FS 0028

B IT R © o 1 (T

(@ a0=0
(b) a.(-b)= —(a b)
(¢) (-a).(-b)=ab Va,be R

State and prove De Moivre’s
.theore_m for positive integral
index.

4T WS oY AT T IRSIRy
TGB! foTet eI efser |

If. 'x+%=2.cosﬁ, g is real.

Prove that

x" +—=2cosné, nelZ.
o -

o x+%=zcos"e, o e, G 1

a x"+—1n—=2005n¢9, neZ. 4
x - : :
Prove that a non-empty subset H

of a group G is a subgroup of G if

and only if a,be H=ab'ec H.
, | B . 5

10

1+13+134

1+5=¢ .

(i)

@

BO3FS 0028

2 T @, G KA Bt RE

TopiceS H A G T 9Bt 8P 2

I =i IE a,bgH:&ab"-éH l

Solve the following equation using |

De Moivre’s theorem : 5
& Mot Bo%W T IR wow

vﬁrﬁw@rmmwn

X +xt+x3+1=0.

Reduce the following matnx to row
echelon form:

(111 -1
A=[1"2 3 4
| 345 2
Determine the rank and ldentlfy
the basic columns , 5
w@mﬁwaﬂhm
111 -1
A=|1 2 3 4
1345 2;
i Breat oI TS B! oot <y
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(i) Find the condition that the

equation x*+ px*+qgx+r=0
- should have two roots equal in
' magnitude but of opposite sign."

)
X+ px® +gx+r=0 ANIIGR 7B
T e g e g e
B! e s

(i) If H is a subgroup of a finite group

G, then prove that the order of H

divides the order of G. 5

| I H, <01 RS R G I TRE, (SR
e v @ Hasrr@ui‘ G-¥ T4 ©of9

Rl

(i) Find the terms of p, q and r the

values -of the symmetric function

ﬁ2+72+72+a2+a2+ﬂ2

By ra af

a,f and y are the roots of the
cubic equation

where

XP+px®+gx+r=0

' BO3FS 0028 12

p,q?m@r?ﬂ'ﬂ?l'\‘?

ﬂzé_yz' ‘72-;*_“2 . P
B ra _'+ off -\9; _

TR W R TS o, 8 W

@ x*+px*+gx+r=0 ‘itﬂ'ﬂ}i\?

FAFIADE FT
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1.

OPTION-B
Paper : MAT-HG-2026
_( Discrete Mathematics )

Chsose; the correct option in each of the

following questions : 1x10=10

(a) Which of the following is equ1valent to

a+ab’>
) a
(i) ab

([i) ab+1)
() b
(b) The Boolean expression (a + b).(a +¢) is
simplified to
() arbe
i) ab.c
(iii) d+ btc
(iv) None of the above

(¢) The dual of the expression a+0=ais

) a0=a
i) a.l=a
BO3Fs 0028 14

Nl e

(d)

(e)

(iii) a+l=a

(iv) a.0=0

_A lattice with exactly two elements is

called a

] distributive lafﬁce
(i) Boolean lattice
(iii) Trivial lattice

(iv) Bounded lattice

In a distributive lattice, Wthh proper'tY
is satlsﬁed ?

() av(pac)=(avb)a(avec)

(i) anve)=(a A~b)v.(aAé)

(i) Both () and (i)

(iv) Nqne of the above

If a poset has both the least element

and the greatest element, then the poset
is : ' :

(i) totally ordered
(i) bounded
(iii) reflexive

(iv) symmetric

BO3FS 0028 15 «' _ Contd.




(g) A subset of a poset in which every two | " () Which operation is not part of Boolean
elements are comparable is called a ¥ o8 algebra ?
: s ] AND
(i) chain | (1)‘
. -‘ (i) OR
(i) antichain | (iii) NOT
(iii) subgraph | s | _ (iv) SUBTRACTION
(iv) partial order ‘ 2. Answer the following questions: 2x5=10

(h) Which is of the following properties not ‘ (@) Simplify the expression :

required for a relation to be partial | e BIvias o)
- | :
order * (b) State and prove one of the idempotent
L | | laws of lattices.
(ii) antj.symmetric - ‘(c) What is the greatest element in a

poset? Give an example.
e nslt—W@ | (d) Write the complement of the
expression f =abc' +ab'+b'c’
s (e) Prove ‘that in a Boolean algebra
fi)  Which of the following is not a law of : compler.nents of O and 1 are 1 and 0
elicbun respectwely.

(iv) symmetry

3 ‘At 1
(UMteissociative \aw 3 Answer any four of the following questions :

(1) commutative law | 9%4=20

A e o | (a) Prove that the elements 0 and 1 of
(iii) idemp Boolean algebra are unique.

[lv} Complement laW

3FS 002 ' 16 ‘ BO3FS 0028 17 Contd.
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4.

(b)

-~ (c)

(d)

(e)

hj

Prove that for a bounded distributive
lattice, the complement is unique, if
exists.

Prove that every. finite lattice is
bounded.

Simplify Boolean expression
(AAB)v(~ AnB)v(AA~ B)

Construct Hasse diagram for the
divisibility relation on the set
{1,2,3,6, 12}.

State and prove the absorption laws in -

Boolean algebra. -

Answer any four of the following questions :

(@)

)

10x4=40

(i) Let a,b,.c be elements in a lattice
(L,<). Show that if a<b, then

av(bac)sbalavec)

- (i) Prove that product of two lattices

is also a lattice 5+5=10

Let L be a complemented and
distributive lattice. Then prove that for

. any a,b,celL

c*l‘

() avb=

- BO3FS 0028 18

1

(c)

(@

‘éﬂ

BO3FS 0028 . 19

() - ‘(_x’ + y)"+ x’y

(i) anb=avhb &540

Express the Boolean express1ons as

~sum-of-product and then in its

complete sum-of-product form :
() zZx'+y)+y’

- 5+5=10

. (i) Prove that the set N of natural

- numbers under divisibility forms
. a poset. :

(i) State and prove ‘the idempotent
~ law in a Boolean algebra.
5+5=10

Prove that n variable Boolean function

. hav1ng products of all maxterms is zero.

(i) Define a complete lattice with an
illustrated example. Is (Z,<) a
complete lattice ? ‘ ,

(i) Define modular lattice. Prove that
every distributive lattice is modular

but the converse is not true. .
5+5=10

(i) State and prove De Morgan’s law
‘in Boolean algebra. -

_ Contd,




(i) Show that lattice L given below is i
_not modular : 5+5=10 . |

| 1 L
az\

(h) (i) Show with an example that the
union of two sublattices may not
be a sublattice.

0

(i) Prove that a poset (L,<) is a lattice ;‘
‘if and only if every non-empty J
finite subset of L has glb and lub. ‘ -

5+5=10

BO3FS 0028 .20 » 700



