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For Honours Generic \0%90& K
Answer the Questions from any one Option.

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

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

The figures in the margin indicate
full marks for the questions.

Answer either in English or in Assamese
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OPTION-A

Paper : MAT-HG-2016/MAT-RC-2016 . @ 1+
(Algebra) ' @ =*(1-1)
ook Y 0 (Choose the correct option)
1. Answer the fol meg questions: 1x10=1 _ (3% Feses! AR Tvea)
o=t firl eTaIRT B fiat : (vi) What is the rank of an identity matrix
(i) State true or false: ' of order 2 ?
uE (7 g fod R @ G (e (b o e
Any group of prime order is cyclic. (vii) Let G be a group of order 6. Can there
TR AR Rt 729 vy | exist a subgroup of G whose order is
47

i) Find th 1 iy
() Find the value of e, QT Gl 6 AR 7RG | G i b TR

e’ I A Seed QR A T4 Wt 42

() Define a symmetric matrix. (viii) Fill in the blank :
TS (e 7] | 4 572 =47 =4 :

i/ Ce an example of a commutative ring If AB=C, where Band C are matrices
eihont iy of order 3,><5, then order of A is
f{gfﬂﬁﬁww%ﬁﬁmmﬂwm W AB = C,¥'S BYIF CYEDR 3x5 SaN

e, (908 AS N4l 29
(ix) Fill in the blank:

(v) The square roots of 2i are

2i q IMEER T T
(@ +£(-1-1i) The number of generators of a cyclic
(b) +(1+1) group G of order 8 is ;
<ol 8 A BRI MY G T G IR |
BO3FS 0028 2
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()

When are two matrices said to be
conformable for multiplication ?

WOl - (T (Foat oo <t Soiraitt 3
It =z -

2. Answer the following : 2x5=10
ol AT Tes fae -

(t)

If a,B,7 are roots of the equation
ac +px2 +gx+r=0, then find the

value of Y o2

R xX*+px®+qx+r=0 FET e
o, By T, (T ¥ % 7 Bened |

(@ Let R be a ring and x? = x vxeR.
Prove that 2x = O,VxeR.

491 RS R @b o1y Wi x*=x,¥xeR.
T M@ 2x=0,Vxe R,

(@) Give an example to show that the union
of two subgroups of g group may not
be a subgroup.

TRIZCE RIS (631 @, iy FRYF ! G
BT o1 Tobicy s sy |
BO3FS 0028 4

(iv) Find the rank of the following matrix :

oo il (ereioE il e 3=
3 4 -6
Al =il
1 28

(v) Find the eigenvalues of the following
matrix :

A CIERL0I9 SRC Sfened

=

3. Answer any four questions : S5x4=20

faciTa o) exiq Teq frar

() Define cyclic group and give an
example.

If a is a generator of a cyclic group G,

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

B RS & T3 i Gt Srrzed |

% 5T G G I a B! G 2, (O0F 2
WA a' 8 GI Y &9 |
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(i) Write the expansion of cosnfd and
hence show that

cos 66 =cos® @ -15cos* Asin® 0
+15 cos® @sin®* 6 —sin® @

cosng 3 Rt vt o Zam sz ol
sz:

cos 60 = cos® 6 —15cos* fsin? 0
+15cos® fsin’ 6 - sin® g

(i) Prove that the intersection of twoO
subrings of a ring is again a subring
0! TR 0GP R (ROt OG5 BT
23 et eet < |

(iv) 1If a, B,y are the roots of the equation

x®+gx+r=0, find the value of

BT+ +a) +(a+ g)!

MM P +gx+r=0 INRRATR a, B,y T

F W (B+7)" +(y+ @) + (@ + gy IIW
faef ==

BO3FS 0028 6

(v) In a group G, show that

9Bl Y G © (Y& (T,
(@ (a')'=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 0]
ALVE =
0 O

‘JﬁAﬂﬁ mxn @WW@W@!‘,W"TW

]
T
A~N.=| '
0 0
4. Answer any four questions :

Rizeran B e e ol -

(a) Show that the set

b
M = {{‘; d}la,b,c,d e R}

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

10x4=40
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Is this ring commutative ? Justify your
answer.

S

M:{(Z Z]Ia,b,c,deﬁ%} _

O AT 2% 2 e (errsr 732 | (T &
@ G @9l Ol 7j3el AeI0E M 4Bl
I 510+ A |

RO T @l R 280 2 o e HATE
& wosffar |

(b) ()

(1)

BO3FS 0028

(AB)! =B 1A

AN A e B A e on singular
matrices, then prove that AB is
also non-singular such that

and (A7) =(A")"
3+3=6

M A SiI B ey e 2, (009

S =41 @, AB '€ GOt SR Gle

e

(ABJ" =BA™! Wi (4717 -

Let A and B be two Squarb

matrices such that ag. pg and

AB = A. pIOVC that A2 = and
B? = B 4

(¢ (1)

()

@ (@)

BO3FS 0028

[ TS A SIF B Wl I9f (e 0o
AB=B & AB=A| @99 ¥ &,
A=A 9I¥ B’=B |

Solve the equation

2% +x2 - T7x—-6=0 given that
the difference of two of the roots
is 3. 5
2 +x* ~Tx~6=0 ANFICO!

A T I 9O T AL/ 3 |

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

OEd IR TR ANEICH! A
(T AT SCR) ¢

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 s van
eigenvector of A if and only if x is

an eigenvector of (A—al)’. 6
(@ T A @O I GlETs | FREIE
a ¢ o(A) TCE AN T @ x, A T 9ol

SReNeEd 1 I IME x, (A - o)
T Gl HEEHeES |
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(@)

() (1)

(i)

1/

BO3FS 0028

Illllllllllll--...___,

In a ring R, prove that

<0l e R @ &N I

(@ a0=0

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

(© (-a).-b)=ab Va,beR
1+15 154

State and prove De Moivre’s

theorem for positive integral
index. 1+5=6

IS S b Ay o 72O
@ﬁﬂﬁmﬁTﬁWH@W¥3mﬁf¢ﬂﬂ

5
If x+;:2c039, 0 is real.

Prove that

1

;,;: 2cosné, neZ.

x" +
1
A x+;=2(:osa, 6 A, g

noo 1
@ x +;;=2003r10, nel. 4

Prove that g non-empty subset i

of a group G is a subgroup of a3
and only if abeH=ab'ecH: 2

10

(1)

(g (i

BO3FS 0028

e 9 (@, G AEF o) SRE
CopRafS H e G 3 @bt Boiviey 27

AW F IME a,be H=>ab' e H |

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

fC 2oFF Coiollw 29 IR ©eq
FRNFIACO! T 341 |

sl e o) i =)

Reduce the following matrix to row
echelon form :

I 00l el

A=(1 2 3 4

3 4 5892
Determine the rank and identify
the basic columns 5
O TP XIS GUbe oAt TS

B

Loy Al w]

A=[00 28314

SN RED
(I Cfenadt oI T8 (20! e 1 |
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(i)

() (i)
()
BO3FS 0028

Find the condition that the
equation x*+ px + gx +r =0
should have two roots equal' n
magnitude but of opposite sign.

5
X+ px® +qx+r =0 ANGIEER 70!
T TS I g RiSs fage @A

580! fefy =t A

If His a subgroup of a finite group
G, then prove that the order of H
divides the order of G, 2

3 H, Bt Rt wg 61 Sotvice, (o2

B9 U @, H= Wiz g3 e o
P

Find the terms of p, gand r t.he
values of the symmetric function

2 2 2 2 2 2
iz Y +a + f3
Br ya

ap

%f and y are the roots of the
cubic equation

3 2 8
X+ px tgx+r=0

12

BO3FS 0028

p, q 9IF r T TRTO

2 2 2
ﬂ2+72+:”2+a joatal BB

By 8%

aff

FANGIE T W T TS @, f T ¥
@ 1+ px gy =0 S

AAFIEACBE o |

13
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OPTION-B (IH) at+l=a

Paper : MAT-HG-2026 (iv) a.0=0
( Discrete Mathematics ) (d) «(‘:Xalllaégi;e with exactly two elements is

1.  Choose the corr (i) distributive lattice

ect option in each of the

following questions : 1x10=10 (i) Boolean lattice
(@ Which of the following is equivalent to (iij) Trivial lattice
a
_ v G (iv) Bounded lattice
) a (e) In a distributive lattice, which property
(W) ab is satisfied ?
(1) a(b+1) (i) av(bac)=(avb)a(avc)
() b (i) an(bve)=(@rb)vianc)
& T.h £ B_OOlea“ expression (aq + b).(a +¢) 1 [u SBothi(H/Eand (Y
Simplified tq (iv) None of the above
() atbe () If a poset has both the least element
i g s ?md the greatest element, then the poset
is
(iii
: ) @tbrc (i) totally ordered
i
A (i) None of the aboye (i) bounded
¢ The : .
| e dual of the expression a-+ 0=a 15 (m} reflexive
(1) a.0=q (iv) symmetric
1) ety
BO3FS 0028 15 Contd.
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(g) A subset of a poset in which every two . () Which operation is not part of Boolean

elements are comparable is called a algebra ?

() chain : 9. P

5 i) OR

(i) antichain i

_ (i) NOT

(i}) subgraph (iv) SUBTRACTION

(w) partial order 9.  Answer the following questions: 2x5=10

ich i Simplify the expression :
() whl(‘:.h 1s of the following properties not (23 SRRy o
required for a relation to be partial (AAB)v (An ~ B)
i (b) State and prove one of the idempotent
() reflexive ' ' laws of lattices. :
i i is the greatest element in a
(W) antisymmetric (c) What is the g

poset ? Give an example.
(1) transitive (d) Write the complement of the
() symmetry expression [ =abc'+ab’ +b'c’
(e) Prove that in a Boolean algebra

()  Which of the follo complements of 0 and 1 are 1 and O

wing is not a law of

lattices ? respectively.

(i) associative law 3. Answer any four of the following questions :
‘ 5x4=20

(i)

Commutatiy
A Prove that the elements 0 and 1 of

=20l e a .
(tii) ldempotent law (@) Boolean algebra arc unique.

(iv) Complement 14y

BO3FS 0028 BO3Fs 0028 17 Contd.
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(b)

(¢)

(d)

(e)

Prove that for a bounded distributiv.e

lattice, the complement is unique, if
exists.

Prove that every finite. lattice 18
bounded.

Simpli‘_fy Boolean expression
(AAB)V[-A/\B]V(AA ~ B)

Construct Hasse diagram for the

divisibility relation on the set
DL 28 G5 12},

State and prove the absorption laws in
Boolean algebra,

Answer any four of the following questions :

(©)

@

() asb=avhb 5+5=10

Express the Boolean expressions as

sum-of-product and then in its
complete sum-of-product form :

() zx'+yl+y

(i) (X' +y)+xy 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
having products of all maxterms is zero.

10x4=40 () () Define a complete lattice with an
; . . 5 : d example. Is (Z,5) a
(@ (i) Let a,b,c be elemernts in a lattice 1IIUSt;&;1;elattice')p )
et :
(L,<). Show that if a<b, then el (aTticenp l
Lo ) Define modular attxge. Prove that
. bac)<ba(avc) (iv) every distributive lattice is modular
(®) Prove that product of two lattices but the converse is not true.
18 also a lattice, 5+5=10 shE
b el
i Iciftt Fbcila complemented and (g) (i) State and prove De Morgan’s law
stributive lattice, Then prove that for in Boolean algebra.
any a, b,C el
V) G b BO3FS 0028 19 e
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() Show that lattice L given below is
not modular : ' 5+5=10

(h) () Show with an example that the

union of two sublattices may not
be a sublattice.

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

5+5=10
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