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-1 MATHEMATICS
(Honours Generic/Regular )

" For Honours Generic
Answer the Questions from any one Option. -

OPTION - A
: ~ (Algebra)
~.  Paper : MAT-HG-2016/MAT-RC-2016

» OPTION - B
( Discrete Mathematics)

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.

Contd.




OPTION-A
(Algebra)
Paper : MAT-HG-2016/MAT-RC-2016

1. Answer the following questions . 1x10=10

ool 2pRe Ted A ¢

() The number of roots of the equation
OoTH IO IETE FRJ
x3+5x2+2x-8=0 is

a1

(b) 2.

[0

(d) None of the above
Q2[99 Gble w5

(ii) If one of the roots of the equation

x3 -8x2-26x+28=0 is 3+iV5, then
whether the other root of the equation

3-iJ5 or not. |
T X3 - 8x2 —26x +28 =0 FANFAIGR
3+iJ5 96! Y6 2, (O WA SFCH!

Y6 3-iy/5 A TR 2
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(iii) Fill in the blank :
Qe ST o7 TN 8
For an integer n

R G5t T TR A

(cos +isin 4) =

(iv) Does BA exist where

BA S(ZA T©
il
A{l 2] SHsts
4 0| g

(v) Find the transpose of

V

[\
N

3 SR Gferedl |

AR
e

1 i —2i

b =2 42 a symmetric matrix ?

vi) Is
vy s

t1 e
i -2 4| g5 e CNEEF [ ?
A G e ‘
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2 3
(vit) Does inverse of [ 4 6} exist ?

E 3]—41%9@— GTeTes ST 2

(viii} Under what binary operation the set of

a
integers is a grou p"

& g afea A Qe FRA 2ol
G R4 ?

(ix) Is the set of natural numbers a ring?

wrolid ALIERT AR T T ¢

(x) How many identity elements are there

in a group ?

51 e NGl GFF (e AP 2

Answer the following: 2x5=10
oo IR T fel ¢

i) If a, p,y areroots of the cubic equation
X3+ px2+gx+r=0, then find the
values of —

@ a+p+7;

(b) ap + Py +re.

afr x® + px +qx+r—0 ﬁﬂf’ﬂ?‘ﬁﬁﬂtﬁﬁ
a, B,y T =, (S

fa) a+p+y

(b) af+Py+ra 7 W fefa
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191
(i) Find the rank of the matrix [2 4]

{2 4} WW@T%W&IW|

(iii) Define symmetric matrix and give an
example.

WWW@TWWW@W@ .
ﬁml

(iv) Show that the inverse of each element
of a group is unique.

Al (T @51 T eSB! (Ter Rt e
GFF 2T |

'(v) Show that every cyclic group is abelian.

2fSC5! b&IT FRY GrFeTd = I el |

Answer any four questions : 5x4=20

faieeca 51fabr e Tes fua ¢

(i) Solve the equaﬁon x3-3x2-6x+8=0
given that the roots are in arlthrnetlc

progressmn
x3 —3x —6x+8 =0 A FREACE! Y F11
2l SZ (7 AR TEAe0] 7SS 2oifos iz |
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(@)

(iti)

(i)

Write the number -1+i in the form
ex+iy.

_141 FANE! ex+iy APRS B

Reduce the following matrix to row:

echelon form :

127343
2: % 6.9
2576

Determine the rank and identify the
basic columns.

O GTETFRCo! 1K1 GTbeT Hioflst ST I ¢

; s A, B
2 % 6 .9
2.5 .8

@I TReal oIR 361 B (0! e =11 |

Prove that every square matrix is
uniquely expressible as a sum of
symmetric matrix and a skew-
symmetric matrix.

st 91 (T AfSCB1 I GUEFE GBI IHATS
CTie® oie <51 Seforsy Gierss T
Z5IT gaFelE o FRa
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(v) “Intersection of two subgroups of a
group is again a subgroup of the
group.” Justify this statement.

b} R 51 TPIRT (FACD! SICH <01 TR
" G T RS w4

(vi) If Ris a commutative ring, then prove

that (a+b)2=a2+2ab+b2, vYa bhel.

it R @51 ARG 9o 2, (908 & 1 (X
(a+b)2=a2+2ab+b2,'Va,beR.

4. Answer any four questions: 10x4=40

fizwiza 516 2R Tex forsil 8

(@) (i) Prove that
aud ¥ @

cos5d
cos @

=16c0s*@—-20cos?8+5

S

25
. i o
(i) Express | 5~ * 5 in the form

a+ibs | 5

(ﬁg

25
> 2} $ a +ib TFTS A 4 |
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(b)

()

(@)

Find the condition that the sum of two
roots of the equation

x*+pxP+q?+rx+s=0 is O.
x*+ px3 +qx2 +rx +s=0 FFIIGR T&
O Reia NoNeE RacaREERIESIT

Solve the following equations using De

Moivre’s theorem : 5+5=10
f%twﬁ%ﬁwmmwmaﬁqa$ﬁ—aawﬁmw
(@251 TGN 91 3

il - x5}

i) %rai

Using elementary transformations, find
the ranks of the matrix

[4 2 ] 3]
6 3 47
3 16

ANefEIT FATIENAR IR T

4.9 14 0
& 3 4.7
2 48]

- GEwoR @It i &1
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(e)

(9)
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Solve the following system of equations :
o/ el TICH! AT I ¢ |
x+3y-2z=0
2x+4z-y=0
x-1ly+14z=0

State and prove Lagrange’s theorem for
a finite group.

ﬁﬁ“ﬂswamaaMR@a%ﬂwmﬁﬂﬁﬁ3mm
4 |

(i) Let H be a subgroup of a group G.
If ae G, prove that

clf-fl it gell 5
@ TA G IRIGN H <5 TH7RA|

I aeG, AN 1 _

aH = H 3% 9% Iz ae H |

(i) Show that if G is a group, then

the set
Z(G)={aeG|ax = xa for all x in G}
is a subgroup of G. >

G @bl W T Yedl @,
Zi6)=laeGlax=xa, G 4T
ARG x T AR} RGB! G bl TATRY
d
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(h) (i) Let A be any square matrix. Show
that A+ AT is symmetric and
A - AT is skew-symmetric. 5

W@ T A @Bl 2o GeReE | (redl (T
A+ AT e W% A- AT SRR

o1 |
(ii) If possible, find the inverse of the
matrix
F 1 1
A=1+2 2 5
i -
-4 1
MmAsI W, A=|1 2 2
: i & 3

(e olN RA9e Clee® Gfenedl |
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OPTION - B
( Discrete Mathematics)
Paper : MAT-HG-2026

1. Answer the following questions: 1x10=10

oo AR Tel F41 ¢

(@) If x is a Boolean variable, then what
values it can take? ;

x <51 IR 557 20T, TR WA & 6 = AT 2

(b) Every subset of a totally ordered set is
also totally ordered. (State true or false)

51 sjef T Ak ox AfSTB! TAKESS Al
i ;W (9% 7 e o)

(c) Define a modular lattice.

NgeTR (eifona Fves! |

(d) Is (z,#) a poset?
(z,#) @bl poset R 2

(e) - Whether cancellation laws hold in a
Boolean algebra ?

Ferm ewifdes Fae Afeaael @ e
R ? | .
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(9)

(b

(i)

0)

In a Boolean algebra, what is the
complement of O ?

IR Tremifes 0 1 o4 ¢

Whether the poset (Z+,<) has any

maximal or minimal elements ?

(Z*, <) posetﬁwmww e

- ACFCA ?

The greatest element of a subset of a
poset is always the supremum.
(State true or false)

@Bl poset T G5! TR FCHI® GTIEC0! FWI
O] S T W[ (3% @ e [aR0)

State the idempotent laws of Boolean

algebra.

Iferam Siermifees A idempotent S4Co! fordll |

What are the minterms of the two
variables x and y?

x T% y 55F Y5 minterms & 27 Tferean |
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"

Answer the following questions: 2x5=10

(a)

(b)

(c)

(d)

(e)

Find the complement of the expression
f=ab +bc+ac -

fzab"+b’c+ac iR WW@N

Simplify : [(a.b) (¢'+ ab’)} '

el T ¢ [(a.b) (e +ab’)]'

For a lattice L, prove that for any
a,bel, avb=b iif as=b,.

L (#@o5e (Fage owd 9 @, e
a,bel ¥ AR avb=b I WF TIMZ
asb,

Express f(a,b,c)=ab+a’c as a
product of maxterms.

f(a,b,c)=ab+a’c T maxterms3
7¢ & f25itel A 4|

Write the truth table of the NOR -gate.

NOR (554 e wiferl farat |
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(b)

()

In any lattice L, prove the following :

(i) au/\(bvc)z(a/\b)v(a/\c)

(i) av(bac)<(avb)a(ave)

(i) anb=anc and

avb=ave=b=c

REEIE DR L 9 300 weTs [aicEia e 341 &

(i) aA(bvc)Z(a/\b)v(a/\C)
(11) av(b/\c)S(avb)/\(a.vc)

(i) anb=anrc I

avb=2=ave=>b=c

(i) Express the Boolean function

fle g zl=-{xsiita+z)ty+2
in disjunctive normal form. S
o T

Flxy z)=(x+y)(x+2z)+y+2

¢ DNF (disjunctive normal form)

0 AP 39
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(ii) Find the complement of the
following Boolean expression: S

x+(ab+c')(d'e+1)+g (h' +0)
x+(ab+c')(de+1)+g(h' +0)3
o ol

(d) Let B={1,5,7,35} and the operations

# and . are definicd by
a+b=Ilcm(a,b) and a.b=gcd(a,b),
for all a,be B. A unary operation
‘/>’on Bis defined by a'=35/a.
Show that (B,+,",/) is a Boolean

algebra.

@ T B={1,5,7,35} W% “+ &qF °’
AfeFal WBl G @G A (T, FRE
a,beB I 3MI a+b=Ilcm(a,b) %

a.b=ged (a, b), BS &6l @35 2fEwm ¢/
WRE@IH 4 (TR, a'=35/a | @YW @
(B, +,-,/) 9ol eram emifs |
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: : h) (i) Show that the lattices given in the
(¢) 1f (L,Av) is a complemented ( _ Avnlagtiain
: distributive lattice, then prove that following diag :

- distributive :
) (avb) =a'Ab' and . o T (@ O e 4l (@A
(a/\b)'=a'vb’ _ faosd 7531 ¢

i) a'vb=1 and aab' =0

. 1 1
are equivalent. 5+5=10 : :
(L, A, v) @Bl =45 Rowd aifbe 201 et = s . 5 7 as
() (avb)lza'/\b'm ‘ : : a 0 :
: 0

(a/\b)' =gl _ :
@ a'vb=1W% arb =0 Awgey| - (1) Prove that the lattice given in the
' | following diagram is modular :
() Prove the following in Boolean aéfisb:il 0 Ny e g e
() (a+b)+ab =1 : .
(@) (a+b).(ab’)=0 ; fl A
o Aesildes cvae omig w9 @ E ‘
i) (a+b)+ab =1 i B2 )bs
(@ (a+b).(ab)=0 ‘
(9)- State and prove the necessary and : 0
sufficient conditions of a lattice to be
modular and hence prove that the
pentagonal lattice is not modular.
<401 =1fbE TG (BRI e ik e
SO Il et 1 o B9 Sfl et
@ 961 g (ifby Wwey w7 |
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