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MATHEMATICS (

(Honours Generic /Regular

For Honours Generic
Answer the Questions from any one Option.
OPTION - A
(Algebra)
Paper : MAT-HG-2016/MAT-RC-2016
Full Marks : 80

Time : Three hours

OPTION -B
( Discrete Mathematics )
| Paper : MAT-HG-2026
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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OPTION - A
(Algebra)

Paper : MAT-HG-2016/MAT-RC-2016

Answer the following: questions : 1x10=10

oo Wl SRR Tes fral o

(@)

(b)

(c)

State true or false :
EOAC KRNI
Every permutation has an inverse.

Sereh! R elfStamaig |

Give an example of a finite abelian
group with respect to operation
addition.

@ial efE ACACE @Bl T GE AT
Tuiggel A |

Find the least positive integer that is
congruent to (3+19+23+52) (mod 6).

(3+19+23+52) (mod 6)-3 Y (ZITs s
$INIG O[S R TiFeq |
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(d) Fill in the blank:
el 31% 21 41 8
If x, y and z be elements of a group G,
then the element (xyz)™" is equal to

M x, y 9= z GO W GTE =, (O
(xyz)! Gl 9 A =7 |

(e) Define symmetric function.

TS Feme et |

1

() If A=|2| and B=[1-10], find AB.

3
1 :
W A=|2| 9" B=[1-10] =, cot® AB
3
Tferear | -
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(g9 Give an example of a non-trivial
subgroup of the group of complex

numbers ¢ with respect to operation

mu1t1phcat10n

s[5 2f . MeATE S wie2ne ey © 7 @5t
wiRlE Bomice wizae |

(h) Choose the correct option :

- um Tl IR Tt g

16951
The rank of the matrix L ' J is

11 S
[1 J@_‘lﬁwm‘?ﬁ@

Al

i) 1
(i) 2

(iv) None of the above

\89IFY G187y
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() Find the value of e’ +1-

e” +1 T et |
() State true or false :
wm (@ oam ol e

The reduced echelon form of a‘matrix
is always unique.

G| cﬁiﬂwaﬁr_wawwmwﬁﬂw

21|

Answer the following : - 2x5=10
were rAlERe Tl s

(a) Construct—

(i) a matrix A which is Hermitian but
not symmetric.

(i) a matrix B which is symmetrlc but
not Hermitian.

5T FqI—

(i) 9Ol G A [l I =@ &2
AAf® (27 | .

(i) 4@l e B Fol wwfie =3 e
g iﬁi-{gﬂ [« 9157 |
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(b) Let f:Z -7 and g:7Z - Zare defined

. (¢

by
f)=2n VvV ne %z
it %. if n is even
and 9(n)= S A
4, if n is odd
Check whether mapping g is a left
inverse for for not under the operation

composition.

WA f:Z>7 N g:7 57 GGWE
RE&@TTm T o— ‘

fM=2n Vv ne gz

Voo qfi ey

e glo)-{
K g\n 4,_&%”@?“1

FETE RS A Aol g'wrc“m f3
A€ ST 2 T 2 7=

o ar ‘b
I S then prove that

Al =

d -b
Aleciy » Where A=ad-hbc.
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()
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If >—+x+1=0 is a cubic equation for

some p=#0, then find Za, Zaﬂ_
where @, B and y are the roots of

the equation.

3
qﬁf;+x+1=0 , p#0 AeATE 9o faare

A T, (o8 Y, Y af I AN v
9 o, f G y ANIIER & =
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) f'A i Bl o

e) If A= | tand’ B= '

(e e n 0 1!’ then
€xpress B = EA, where E is an
elementary matrix.

i A{I O]'vm B=[1 O]I?au,m

-1 1 0 1
B ¥ EA %S, 49M 991 T© E @5 G
GTe= = |
- 3. Answer any four questio'ns 5 5x4=20
Fiepizatt 15T 2w Tew e ¢

(@) Let * be a binary operation defined on
7+ where X+Yy=x+y+1

Vx,yeZ.
Determine whether 7

is a group with
respect to operation *. Is it abelian ?

4+1=5

wrfﬁf*’z;ﬁﬂ:maﬁimﬁﬁwa*@
X+rYy=x+y+1 Vx,yeZ. =feg oo

AATFE 7, aﬁwaﬂwmﬁcfﬂW| GE)|
GTAETI WS B 9
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(b) Reduce the matrix A to identify pivot

positions, basic columns and also
determine the rank where

150 RN T

A=12.14 2 2

2+1+1+1=5
SMoE 34 ' :

A (TFR! FHFe I (#A0e6 3 AR I
TEEN e & 9k Fare @i [ w1

ol

iy )

(c)

SH6 3

Prove that a non-empty subset H of a
group G is a subgroup of G if and only

if a,be H imply gbhle -

ol 9 @ G IR Gl UR¥e TANEfs H
(e G 3 95t TopRy T M wi% Fferg

a,be H fﬁﬁ ab"leH T
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(d) (i) The equation : | () Determine the general solution of the

x* +4x3 —2x2 _10x4+9=0 has following non-homogeneous system :

two pairs of equal roots. Find | oEE OS] TRREe lCETIOoN e T

them. 4 ﬁ‘f{[wo :

x4+4x3_2x?_12x+910 x+2y+2z+20=3
WWW@W|W 2x+4y+z+3w=4 .

Tfeneat | ' _
7 A % , 3x+6y+z+4w=>5.
(i) State true or false : 1
. 4. Answer either 4(a) or 4(b) :

Te T4 4(a) T 4(D) 3

(@ () Prove that the relation a=b

Ca (7 g foe e

All roots of the equation

3 2 : y
X +X"+x+1=0 are imaginary. , (mod n) is an equivalence relation
: : on 7. S
3 2 ; : .
X7 ok =0 TNITIHE
O =0 ol 9 @ q=b (mod n) TIHD!
| Ka‘? PIHAS | . 7, © €5l el AR |
(e) Prove that for any mxn matrix A. rank _ (ii) Solve the following system of
(A) = rank (AT), where AT Es e congruences : ' 5
transpose of A. : 2
_ wETe [l FelcEee AETIo! FIdiE 41 ¢
A A
mmmxnmquwm 1 JCEQ,(I?IOdS)
ran = rank (AT) 3w AT [0 -
AF
TFICRC Gerers | | x = 3 (mod 8)
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(b)) (@) Define cyclic group. Find the |

(@)

generators of the cyclic group Zg- |
ki 1+4=5 |
bR R IR | Ze BN AADIE

Wﬂﬁf%ﬁﬁml_

Let a € G be any element of a groilp |

Glglsee

‘ f 1:1 #e itor any positive integer

g,l WhHEre e is the identity in G,
€N prove that < g > is an infinite

~ cyclic group. _ 5

SEIG G a0 aﬁ@mtﬂﬁ G | T

¥ L_ 9 O Y 73N a” # e
R, T8 e TR FNHR o T, (oTT

U G (T < g 9B S BER e |

S. An_sw.er either 5(a) or 5(b):
Ve I S(a) GV S(b) ¢

(@ (i)

gor (t::: supgrc:.uup K ={(1), (1,2)} of
3 ¢ 53 is the permutation

group of order 6y ;
where q = (1’r26 )’Sf)ind Ka and aé(

S3 9 Toixe
Gﬂs WT'K:{(I), (1,2)} 7 3@ Ka
% aK e, 3 (, - 4 ke
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(i) Prove that the set E={2x|xeZ}

(b) ()

of all even integers is a ring with
respect to usual addition and-
multiplication. 7

2w < (@ AW TR A AL
E={2x|xez} G AR @l T
sjq aifeFa ACACE Bl T A |

If A and B are non-singular

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

(AB)'=B'A" and
(a7 =(a)"-

2 A i B SEERRA CTEw 2,
(OT% @S IR @ ABE <5l SR

RIGERANAY) (AB)_l ___'B—lA—l i

fw -(ar)"

3hx2=7
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(i) Find the matrix X such that

QL =1:10
X=AX+Bwhere A=[0 0 _1
RUTRAE 050" 10
1E90)
and B=2‘1 ) 3
3.3

X CTET051 $f1edl A X = AX + B

_ 0 -1 0
W, T'$ A=[0 0 -1| %
| 050 ‘0
1 2
B=|2 1| 1"
Jwa

6. Answer either 6(a) or é(b) .
TG 1 ¢ 6(a) LT 6(b) 2

(@) ()

Solve the equation 2° -3 _ 2=0
for zeC, 6

Zew%‘?m'ﬁz =580\ byt Oﬁ@
T 41 | Aot
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(@)

(b) (i)

)

'F‘ind all the square roots of _-2 10.

4
~21° I FRCEAl I Sfereat | '

For the 'cubic equation
x3+ﬁx2+qx+r=0, find M

and > a® where a, B, v are the

roots. of the equation. 2+3=5

x%+ px® +gx+r=0 f9q©
FAAREAE @ ZOJQ W_Zaf‘?
e T o, B,y AIRKEDR T |

Find in terms of p, g and r, the
values of the symmetric function

2 2 2 2 2 2
+ + =+
[t ariy ol + B

Br ya off

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

where

x3+px2+qx+r=0- ; )
p, q 9% r I AJAS
2 2 2 2 2 2 g
Bty s +a +cx +f £
By ya off
THOR A [ T o, B

y ?.'f@x3+px2+qx+r=0 faaie.
FAFRETOR T4 |
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. Answer either 7(a) or 7(b):
T 3 7(a) WA 7(D)
(@ (1)

Define reduced row echelon form of 2
matrix. Examine whether the system
Ax=b is consistent where

RS2 e X 21-
A=12 . 40IWEx = sl b =2

Sl X3 \ 4

Also show b as linear comb_inatioh of
the basic columns in A. 2+3+2=7

wYge *IR) e T kel i |
Ax = b RIH! FPRZS R~
i AR X

A=|2 4 0| x=|x,

Wﬂ’@ b] ’
RN

2]
b=|2
4_

ANE b T A CTIEREA o TS0
7afie FATAem e e |

|
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(1)

(b) @)

(ii)

(ifi)

Find the general solution of the
following homogeneous system (if

exist) : - 3
OO A FARPR Ao AT
AN e (IweE i) 3

'x+-2y+‘.z=0

2x+4y+z=0

x+2y—z=0

Prove that every equation of n degree
has n roots and no more. S

S IV @ n WA ATRHD! TR
n BItZ 6 R, OrecE @R AL

Find the equation whose roots are
-3,-1, 4. 2

-3,-1, 4 ERME TG Sedt |

Form a rational cubic equation
which shall have the roots

1! 34 2‘\/:—1 3 3
1 9% 3+24/-1 34 2ol 2 AfRew
{Ga® FTTR=901 519 351 |
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OPTION-B =
( Discrete Mathematics )
Paper : MAT-HG-2026

1. Answer the Ifollowing questions : 1x10=10
O SRS Ued ot ¢

(@) Consider the set 7 of integers.with the

relation divisibility. Is the relation &
partial ordering of 7 ?

WA 7, @Ol o= Ty ieefe Reegoit
T | TG 7, i @ A
(b) A poset in whic
has both a least upper bound and &
greatest lower bound is termed as

Bl IO i A T e @F
W @61 #f Tos T (Lu.b) S
15 5 (g.1.b) 2iiess, o Rl =
()  sublattice
Torgren
() lattice .
TS
() trail
(b
(iv) * walk
ain (Choose the right answer)

(o7 Tewed i BT

3 (Sem-2/CBCS) MAT HG 112, RC/G 18

h every pair of elements

(@ -

(d)

(e)

and are the two binary
operations defined for lattices.

|8 SIISKISEENen R e
eifera |
(i) Join, meet

TR, AR
(i) Addition, subtraction
@, R
(iii) Union, intersection

-,

(iv) Multiplication, modulo division

719, 289 ge

(Fill in the ;bfanks)
(JET 312 299 71)

State True or False:
g/ Sen W 9 8

Complements are unique in a
complemented lattice.

TIYE TR IR S0 2 |

Let L be a lattice and peL.Is {p} a
sublattice ?

@ T L O WA W pel | {p) @bl
oGt AR 2 -
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(9)

(h)

@)

0)

Let (B, v, A,',0,1) be a Boolean algebra.

l Find the. value of ‘(1 AO)v (0 v 1)r

@ 2 (B, v, A,,0,1) 9B TR eeifts|
(1A0)v (0 v1) 3 TH Bfieat

Find the dual of the Boolean expression
x Ay v0) .
TN OIS x A (y v 0) I o T Thiei |

Define bounded lattice,
J|ffaa TER e )

What do you mean by Boolean
function ?

Fetr T gferet o @ e

How many different Boolean functions

of degree n are there ?

n-qred e [ien g wom e s

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

2x5=10

2 Answer the following questions :
| O 2T Ted fadl g
(a) Show that the fol]owmg posets are not

(b)

()

3 (Sem-2/CBCS) MATHG1/2,RC/G 21

lattices :
Li=({2re o)

Ly=({1,2;3,4.6,91 1)
where 1 is being defined as
m/n if m divides n. '

@yedt @ L,=({1,23,..12},1) <=

L, =({1,2,3,4,6,9),1) sRweE whie

W\{rmﬁﬁc‘){ﬂ@ﬂ’@mjn 'ﬂﬁn,m@
ey

Let (N,<) be a partially- ordered set,

where a<b<=>a/b. Is it a chain ?
191 TE (N, <) 9Ol Sl F e s,
IS a<hb<=>a/b 2 96l P @2

Find the values of the Boolean function
represented by

©oi JA T T SRoTeal

f6 v, 2)=(xAy)v =

Contd.



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

(d)- Write the conjunctive normal form of .
Hasse diagram.

the function

(xy+x.2) +x _ . | | / / '1 \

2 3
(ey+ x.2) + x' TEWH F@IFS A / ' \ /
4 5

Y9 (CNF) S 20 51|

() Draw the circuit represented by the: (i) Find all minimal and maximal
Boolean function elements of A.

(i) Does A have a first element or a

flxy,2)=(ev Y)rz last element ? Justify your answer.
T £(x,y, 2) = (xv y)az S | - -
_ o A={1,2,3,4,5} 726 Hasse
3. Answer any four questions : 5x4=20 foars @ 341 ¢ :
2

3
(@) Show that the poset of the divisors of / \ /
4 5 \

60, ordered by divisibility is a latlice

and interpret their me join. f i
_ . et and joi () A T A TED S TR GAMI

S @ 609 FFE AT SIGTS S, Tfereal |
AV) ° oH[© | 1 ¥ A
RTeSIza & oy W\'*‘ai\”'@@’ﬁ@““ﬁ - - (i) A A 42 TAWE A R Seim
STl 2 1% SN A (meet) T Qe ? TeTd ISl ewie w4 |
(join) 1Ayt 4y |
3 (Sem-2/CBOS) MATHG 1/2,RC/G 23 Contd.
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Ot e 2 botin ded distributive lattice: 4. Answer the following questions: 10x4=40

Then prove that if a complement exists, ©o eEPTRd ©ed %‘«’n :
it is unique. ' _
12, L 96 7 [ewd [Rige wet | (o (@) Let X={2,3,6,12,24,36} be a set and

a relation R on X is defined as

oI 1 4 2 @ 9 o A, (9T A7 T |
a3 [T © W R;{(x,y)e}?,xdividesy}-

d . i
(d) E{ge that_a_Boolean algebra is self : () Construct Hasse diagram.
2 (i) Find maximal and minimal
T W @ <ol T Fresifae F-faor 2 elements.
(e) Put the function _ (iti) Find chain and antichain.

(iv) Find maximum length of chain.

[(?C AY) v z']A (x'v z) (v) Is poset a lattice ?

in the disjunctive normal form (DNF)- @ T X ={2,3,6,12,24,36} 9l
, HZf® G R GOl TR X © TS
[(x nY) v Z']A (x'v 2} sment R ={(x, y)e R, xdivides y }
ﬁmiﬁ@m’ﬁwmwﬁwﬁml" () Hasse foa sio7 F11
() Usea Karnaugh map to find a minimal (i) D S T TN S|
sum for Boolean expression (i) ‘O TR ‘GFOHRT Tfered|
E=xy+xy+xy . o (iv) ‘®FI LD M [
Karnaugh ma g wed 2
< p IS FE 9
S 51w st (mimimal sum) (v) e e AR GleTl W ?
ﬁ“f*ﬂ W o .
| E:xy+x'y+x’y’
3 (Sem-2/CBCS| MATHG 1/2,RC/G 25 Contd.

3 (Sem-2/CBCS) MAT G I ,.W., RC/G 24



(b)

' Oor
() 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 ‘<’ (conta.inment)S.

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

any set |J. . o4
) %1 2q S={a,b,c} 9Bl Efe i

P(S) G5 S 7 9re KEfS |
SFE W A < e stee (2R
SikFTeiE wfis e p(s)
Hasse batht sica 541 | ,

(i) e =S | 7 3w e e P(U)
e Reraififd 3 o = e 1

In a Boolean aleeb o rove

o gebra [B,f, V] P

() a+b=lub{a,b)

(@) ab=glb{a,b}, Va beB.

ﬁﬂa@sﬁ% [B,+, ] = el e =1 3
(1) a+b=lub{a,b)

@ a.b=gib{q, b}, Va beB

3 (Sem-2/CBCS) MATHG I2RC/IG 26

- -

'5+5=10_

()

(d)

3 Sem-2/CBeS) MATHG 1/2,R¢/G 27

A

Or

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

x,yelL
x®(y*(x®z) = (x® y)+(x® 2)

2+8=10
TR SeTe @t | e 59 @ @t Gl
L (=R = T o T2 (if and only if)
x,yelL ,
x@(y *(x@z)): (x@y)*(x@z)

State and prove De Morgan’s laws in
complemented and distributive lattice.

R G 9 Rrewifiige g a1 T8 e
@ (Bl R ese <=

Or
Draw the circuit which realizes the
function

filoc )z, t)‘zJ_c;\[(yvt')v(zv(xvtvz))]f\y

6T

f(xy, 2, f)=xr\[(yvt']V(ZV(xv-Ivz))]Ay
SRS F49i |

Define atom of a Boolean algebra. Prove
that every finite Boolean algebra ha;
at least one atom. Prove that if p anh
g are atoms in a Boolean algebra suc

that
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<ol T Teeiites @by el | e =
(@ 2ffoTh! A A Teiftes wwe: G5l @B
A | &34 341 (@ A p W= g 9Bl i Fesihed

T WIS p=q, (o7 T pAG=0 |
- or
Consider the Boolean algebra D, -

(i)° List its elements and draw its
diagram.

(i) Find the set A of atoms.

(ii}) Find two subalgebras with eight
elements '

() Is X={1,2,6,210} a sublattice of
D,y ? Justify.

(v) Is Y={1:2,3,6} a sublattice of
DQlO? JLIStify. :

R it Dy, 3

(i) ToAMETR SReal Sk et s 34|

(@) ‘O AR A T ThHie |

(i) 851 TAMA Al 75! ToFenifie
(subalgebras) ¢ w4 | _

() X={1,2,6210}, D,,, 3 BTN
R 2 T&H Tyl ev | '

W) Y={1,2,3,6}, D,, 3 &5t Tawa
R ? TG el ey 1 |

—_—
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