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MATHEMATICS
(Honours Generic/Regular)

‘ ' ~ For Honours Generic .
-Answer the Questions from any one Option.
| OPTION-A -
. Paper : MAT-HG-2016/MAT-RC-2016
' (Algebra) v

o OPTION-B
Paper : MAT-HG-2026
( Discrete Mathematics)
Full Marks : 80
Time : Three hours

The figures.in the ‘margin indicate
Sull marks for the questions.

Answer either in English or in Assamese.
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OPTION-A | (c) *(1+17)

Paper : MAT-HG-20 16/MAT-—RC—20 16 3 (d) (= i) ;
(Algebra) ~ (Choose the correct option)
: P sy &3
1. Answer the following questions: 1x10=10 ¢ IR Sfereq)
_ ; , (vi) What is the rank of an identity matrix
TS T eCaid B i y of order 2 ?
) S s (ol 3 QR G5 G IS i e
w5 (1 o o ..
g : _ : (vit) Let G be a group of order 6. Can there
Any .group of prime order is cyclic. exist a subgroup of G whose order is
(Nfere W@ KRR 7T b 47?
(i) Find the value of e™. 2 Gﬂﬁg;;i TG | G T G G5} Ty
: AR AT qr 42
ei‘T BRI @%ﬁiﬂl
) Def : e g , (vui) Fill in the blank :
(it efine a symmetric matrix. : i
' 90 :
TS (e ke | [ M 9R =13

,‘ If AB=C, where B and C are matrices

H . t‘ 1
(iv) Give an example of a commutative ring of order 3x5, then order of A is

without unity.

ot @ R <o T e 9 e (T | W AB = C, 3% B CHRDR 3x5 Sam
e | (TP, (oS AT Tl 27 |

2|
(v) The square roots of 2i are ! (ix) Fill in the blank:
2i IR T A I 7T 4
. The number of generators of a cyclic
(@ =(-1-1 | group G of order 8 is :
(b) +(-1+i) | Bl 8 WA S TR G T Tk TR
2 BO3FS 0028 Lo Contd.
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2. Answer the following :

When are two matrices said to be
conformable for multiplication ?

Tl (M5 (oAt 709 A0 S et
Il 292 : ‘

- 2x5=10

wog Maltaies e & :

()

(1)

(iii)

If o,B,y are roots of the equation

x3+px2+qx+r:0, thCIl ﬁl’ld the

value of Y a?

| A X+ px® + gx +r =0 AN T

a, B,y T, (08 Y o2 A Sfepeqy

Let R be a ring and x* = x,VxeR.
Prove that 2x=0,VxeR.

WA R O TR |F 1% = x,Vx e R.
AN FM @ 2x=0,VxecR.

Give an example to show that the union
-of two subgroups of a group may not
be a subgroup.

AR RIS (A1 R, Bt 7 51 AR
ST @B Sopien /e A
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(iv) Find the rank of the following matrix :

wote Al (o if6 R ==t -
SRR =6
A= ko8 5 ez
1 2 8

(v) Find the eigenvalues of the following
matrix : -
O TIPSO SraiTae Sferea
459
A=
a3
Answer any four questions : S5x4=20
RITFITN BIf<o) e Tee fra
() Define cyclic group and give an

BO3FS 0028 ' 5

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

then prove that a™ is also a generator
of G. 2+3=5

Fﬁaﬂaﬂaﬂa@iﬁmwﬂm%‘mﬁqﬁm
M HPT RY G I a G5 TS 2T, (O0S AN
F @ a' 8 GI Y w| |
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(i) Write the expansion of cosnf and
hence show that

cos 66 =cos® -15cos” @sin? @
+15cos’ @sin® @ —sin® 0

cos nf < ROt o1l v 219 7721 et

&,
cos 68 = cos® #—15cos’ 9sin? @

+15cos® @sin* @ —sin® @

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

5! TETHS M5! BTN (RU0! S <5 Tof<ea
=3 T &N 4|

(iv) If a,B,y are the roots of the equation
x*+gx+r=0, find the value of .
(B+7)" +(r+a) +(@+ )

s .
MW X +gx+r=0 ANRIBR o,p,7 T

5ﬁﬁmﬂﬂ+ﬂ”+v+m*+m+ﬂﬂaﬂm
ety <
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(i:) In a group G, show that
<l WY G © @Sl @,

@ (@'=a
(b) (ab)'=b"'a’ Va,beG 2+3=5

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

I
A-N. = 'L
O @

WM A GOl m xn (ST 99 GO 1, S 90

&
1 10)
A~N ="' :
0 O
4. Answer any four questions :

fRirital bif<br e[ Tes forl

(@) Show that the set

a b
M:{( Jla,b,c,deR}
cid

of all 2x2 matrices is a ring with unity
under matrix addition and matrix
multiplication.

10x4=40
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(b)

Is this ring commutative ? Justify your-

answer, .

&=

Ifa b
(7 Dlaosed
- cud)l

B! A 2% 2 QI e <2 | Gy
Q@ CTETET Q@I SF 7=l ACoirss M @ @5
T 90N A | oy '

RO <R @ IR = 7 (oI e ol
e woxffar |

(i) If A and B are non-singular
: matrices, then prove that AB is
-also non-singular such that

(AB)-I = B—IA—] and (A—IJT o (AT)_[
3+3=6
WAWBW%W@F{W@,W

ST 9N T, AB S Bt e e
Bl (ag)

(AB)' = B4 g (A7)0 = (ATy

(@) Let A and B be two square

BO3FS 0028

matrices such that AB =R and

AB=A. Prove that 42 =A and
B~ B 4

€

(i)

(@) (1)

[T A 9 B WOl 39 (e qice
AB=B 9ll¥ AB=A| &9 39 @,
A’=A 9¥ B2 =R |

Solve the equation

2x® +x>-7x-6=0 given that
the difference of two of the roots

1SES AR S

2x3+3c2—7}c—6=0 STIFIACET
ST 90 G T A1/ 3 |

Solve the following homogeneous
system of equations (if exist): 5

O RS AT ANRICH! Ty <oqf
(I T W) ¢

X+3y+2z=0

XA YEHS Z =1()

X+3y+4z=0

Let A be a square matrix. For all
a¢co(A), prove that x is an

~eigenvector of A if and only if x is

BO3FS 0028

an eigenvector of (A—-al)?. 6
QT A G5 9 (o | TR
a ¢ o(A) IAE &N T4 @ x, A TGB!

RS AW & T x, (A - oI}
9 @0 SNRAe S |
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(@)

(e (@)

(@)

BO3FS 0028

In a ring R, prove that

9Bl T R © el 340

(@ a0=0

(b) a.(-b)=-(a.b)

(c) (-a).-b)=ab Va,beR
1+15+11=

State and prove De Moivre’s

theorem for positive integral
index. 1+5=6

LIS GG ApFI AT & T2
TAAWGLS! 7 S et 4 |

If x+£=20089, 8 is real.
x

Prove that

n

Il
X +—=2cosnd, nel.

X

1
M x+—)—c-=2c039, 6 qAEE, oA 9
sl
N6 +x—n=2c:osm9, nez. 4
Prove that a non-empty subset H
of a group G is a subgroup of G if
and only if g be H=>ab'c H.
S

10

@)

(@)

()

BO3FS 0028

el ¥ (@, G RIS 9ol wEee
Tosef® H fAts G I @bt ©okg 29

I o< IME a,be H=>ab ' e H |

Solve the following equaﬁon using
De Moivre’s theorem : : S

% W3SRT BA TR TR AT
AMFIECE! T 10 |

Xt xitoe +1=0

Reduce the following matrix to row
echelon form:

1 Sl
AN RSO NS T
ST SN
Determine the rank and identify
the basic columns S
O CGIETF00! *M181 GbeTH Hio{leT TP
0 - '
1Rl Sy
A=|12 S A4
S s 8
i Tiredt e e (20! el w1 |
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(u)

(h) )

(i)

BO3FS 0028

Fmd the condition that the
equation x +px2 +qx+r 0

" should have two roots equal in

magmtude but of opp031te sign.
S

,'x3+px2+qx'+r-—0 ’Iﬁﬁﬂ'ﬁfﬁﬁ wor
'WWWT?W%@@WW'

et fefT =t

If His a subgroup of a finite group
G; then prove that the order of H
divides the order of G. 5
T H, <51 RS KT G AR, (ot
g ¥ @, HF VAR G-I 94 o}
|

Find the terfns of p, g and r the
values of the symmetric function

pry + 7 ta + o i where
Br ra aff

a,f and y are the roots of the

‘cubic equation

X+plgetr=0 5

12

BO3FS 0028

p, q SIF rg'é' AR

‘ 2 2 2 ‘
p+y: +a  a’+p »
+ + AN -
Br  ra afp

e T R TS 0, S

@R K+ px Fgx+r= o famrs

-ﬂﬁ?ﬁq@ﬁ“f‘“ )

13 o G
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OPTION-B
Paper : MAT-HG-2026
. Discrete Mathematics )
1. Choose the correct option in each of the
- following questions : 1x10=10

(a) Which‘of the following is equivalent to

a+ab?
- ((ia
(i) ab

i) a(b+1)
(iv] b

(b) The Boolean expression (a + b).(a + ¢) is
simplified to

(i) atbc

()" Vabiec

(iii) atbtc

(iv) None of the above '

(¢) The dual of the expression a+0=a is
(i) aO=a
(ii}- a.l=a

BO3FS 0028 14

(d)

(e)

BO3FS 0028 15

(i) a+l=a
(iv) @.0=0

A lattice with exactly two elements is
called a

(i) distributive lattice
(ii) Boolean lattice
(iij) Trivial lattice

(iv) Bounded lattice

In a distributive lattice, which property
is satisfied ?

(i) qv(b/\c)=(avb)/\(avc)
(i) an(bve)=(anb)v(anc)
(iti) Both (i) and (i)

(iv) None of the above

If a poset has both the least element
and the greatest element, then the poset

is

(i) totally ordered
(ii) bounded

(i) reflexive

(iv) symmetric

Contd.



(9) A subset of a poset in which every two

(h)

()

elements are Comparable is called a
()  chain

(ii) antichain

(i) subgraph

(iv) partial erder

Which is of the following properties not

required for a relation to be partial
order ?

(i) reflexive

(i) antisymmetric

(iii) transitive

(iv) symmetry

Wh.ich of the followinig is not 4 law of
lattices ?

(1) associative law

(i) commutative law

(i) idempotent law

(iv) complement law

BO3FS 0028 16

i (i) Which operation is not part of Boolean

5 : algebra ?

| () AND

| (ii) OR

| (iii) NOT

| ' (iv) SUBTRACTION

. 2. Answer the following questions: 2x5=10
7 fl (a) Simplify the expression : |
l : (AAB)v(An ~ B)

(b) State and prove one of the idempotent
laws of lattices. -

(c/ What is the greatest element in a
\ poset ? Give an example.

(d) Write the complement of the
expression f=abc'+ab' +b'c'-
| _ (e) Prove that in a Boolean algebra

complements of O and 1 are 1 and O
respectively. -

3. Answer any four of the following questions :
' Sx4=20

(@) Prove that the clements O and 1 of
Boolean algebra are unique.
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Prove that for a bounded distributive

| lattice, the complement is unique, if

@
@

(e

0

ex1sts

Prove that every finite lattlce is
bounded.

Simplify Boolean expressmn
(AAB)V(~ A/\B)V(A/\ ~B)

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

State and prove the absorptlon laws in
Boolean algebra.

4. Answer any four of the following questions :

(@)

10x4=40

() Let a,b,c be elements in a lattice
(L,<). Show that if q< b then
av(bac)<sbalavc)

(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

) avb=

BO3FS 0028

B‘l

Ry

(c)

- (d)

BO3FS 0028

() anb=avb 5+5=10°

Express the Boolean expressmns as
sum-of-product and then in its
complete sum- of-product form :

() 2z +y)+y |
(ii) (x' +y)+x'y - 5+5=10
(i) Prove that the set N of natural

numbers undér d1v1$1b111ty forms
a poset.

(ii) State and prove the idempotent
- law in a Boolean .algebra.

5+5=10
(e)- Prove that n vanable Boolean function .
’ havmg products of all maxterms is zero.
() (i) Define a complete lattice with an
illustrated example Is (Z ) a -
complete lattice ?
(i) Define modular 1attlce Prove that
. every distributive lattice is modular
" but the converse is not true.
5+5=10
(g) () State and prove De Morgan’s law
in Boolean algebra.
19 S Contd.



(i) Show that lattice L given below is_'
not modular : 5+5=10

al/ \
. A
No” ,
h@) (i) Show with an example that the

union of two sublattices may not
be a sublattice.

(i) Prove that a poset (L,<) is a 1att1¢e

if and only if every non- empty -
~finite subset of L has glb and ub.
5+5=10

BO3FS 0028 20 » , 700



