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MATHEMATICS
( Regular Elective )

Answer the Questlons from any one Option.

OPTION-A i
"Paper : MAT-RE-5016
{Niimber Theory) |
OPTION-B |
Paper : MAT-RE-5026
( 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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A opﬁoﬁ- A ' . (tii) Which one of thé fo‘lloWing is true for
Paper : MAT-RE-5016 =~ . . ; the congruence 6x =2 (mod4)?
( Number Theory) | | 6x=2 (mod4) congruence (5 R (Fa®
1. .C.hoose' th.eA correct options : - 1x10=10 | . oY @ﬂﬂ'@f W?
o Se i Shewt ¢ , ' | (@) There is no solution.
e : R R T R |
() Which of the following equations cannot _ B
-ccit ohave integer solutions ? - ~ (b) There are two. distinctrsolutions.
C o ! SRR e R AR %3 Y1 XoF (distinct) SR S|
(@ 6x+51y=22 . | . | (¢) There are three distinct solutions.
(b) 33x+14y=115 . , | TR oG o7 (distinct) WL S|
(¢ 14x+35y-= 93; | ' < 7 (d) Thereis only one distinct solution.
(d) 56'x'+ 72y=40 - . R ﬂ?%‘é(disﬁnct) Y MR -
(i) Which of the following is a Fermat | (i) The highest power of 7 that divides
number ? . . o 150! is b
" wo ! @B1 Fermat RAM? | 150 1% 734 IR+l 73 7w TI© 29 2
@ 25 - o . (@) 24 .
() 128 (b) 18
(¢ 197 o () 30
@ 257 @ 12
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(/) Which theorem states that “If p is a * (vii) Mé&bius p-function of 30 is :
~ prime, then (p-1)!=-1 (modp)”? ‘

o 30¥ Mobius u-FW T4 8
ol N Sotoiwy e “IM p @Bl Gl

R, (9CS (p— 1) 1=—-1 (mod p)”? | (@ 1
(a) Dﬁchlet’s theorem | | (b) -1
_ Dirichlet ¥ @sisii . | © 2
o (b) | Wilson’s theorem d o
~ Wilson ¥ Sl
(¢ Eulers theorem | (viii) Which of the following sets is a complete
Euler I $5#I% | ) residue system modulo m?
(d) Fermat’s little theorem R o (PICSI S modulo m T T SR
Fermat ¥ little oy ‘ | I 2] 2 ‘ '
(vi) Euler phi-function of 1000 is : B @) 1,2,..,m-1
.~ 1000F Euler phi-¥H %7 ¢ ' moo1,...m
(@) 100 © 2,3,..,m+1.
(b) 250 1 -
' S (d) None of the above
(c) 400 .
~ @59 (BI8 7
(d) 200 ' | ! =
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(ix) Which one of the followmg statements - 2. Answer the fdllowing questions : 2x5=10 -

is true? @@3 m
EY PRPROR 2
e (TN Bf& 7oy ?
' ' (a) If aprimep d1v1des ab, then prove that
(@ If @) a=b(modm), p divides either a or b.
then (CST8) (a, m) = (b, m). I % ot GRRE TR p & abT 74 I, (50T

AN TR T pE a<F 9™ b?l‘f'ﬁ"f?ﬂ?ﬂ

(b)) a=b(modm) iff (I =T WD)
: _ (b) For any posmve integer k

| (@, m)=(b, m). (R 9T ole )Y kT AR)
() Both {a) and (b) are true ‘ _ prove _that (elsm = @) '
(a) &I (b) mfﬁﬁw I 4@ a=b(modn),
" (d) None of the above ' - » then ((9T8) a* =b* (modn)”.
| @I OIS O A a8 ‘ (¢) If m and n are integers such that |
' ' . . @R m SIS n IO SRS WY TCS)
(x) - The value of :z(180) is : ™ e )
- | . | ged(m, n)=1 |
z(180)F W T3 8 ' | S then prove that ((STS 24 4 (T)
(@) 12 : o(mn)= O'(m) o(n). |
®) 16 - | o
(d) Find the highest power of 5 that divide
© 24 - | 5181. :
@ 18 . 518|$m$ﬁawsawwﬁcﬁ
ES
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() Show that the set of integers

{1,2,4,7,8, 11 13 14} is a reduced
residue system modulo 135.

e @ {1,2,4,7,8,11,13, 14} SRie

AP 2O modulo ISEWWW
il

Answer any four questions :

Rirwican sife; ik ©ex 341 ¢

(a) Prove that there are 1nﬁn1tely many
primes. -

el T cﬁ’rﬁasmamamﬁwﬁm

(b) Prove that 53103 +103%3 is d1v131ble by
39

ﬁmctw a 53103 +103%3% 39 @ I ||

5x4=20

| (c) _Let p be a primev and suppose that

pfa. Then prove that
aP! =1 (mod p)

| ¥ 263 p <l WY GNRER TRY WF pla.
(Ot 2 T T

a?™ =1 (mod p)
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(d) Show that there are no positive integers
- n satisfying O'(n)’= 10.
osq @ o(n)=10 3 Fra wRq 1t @
 NR oe TRY! AR |
(e) State and prove the Euler’s theorem.
Euler I Boi#miee! Tl i o <5t

() Prove that for the integers n> 1, the
sum of the positive integers less than

n and relatively prime. to nis -%—nqﬁ(n).
A 3 (7 AR e Wyt n> 19 A@
1 O 7 OI% n I A2 G (R ore 7R
Qe ¥ ngln).

4. Answer any four of the following questions:
10x4=40

WWWWWW°

(i) (a) Determine all the positive integer
solutions of 5x+3y=52.

5x+3y =52 ﬂ%@aww
ik Sfedt |
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(b)

@& (@)

A 2me 1 B GIRRS RN W, o
ﬁw‘twmmaﬁww\mn>oq

m)

) (@

Prove that there are inﬁnitely many ,}
. primes of the form 4q+ 3.

5+5=10

WﬁW@4q+3WWWW
dﬂ%ﬁsﬂﬁmTQmGil

If 2m+ 1 is prime, then prove that
m=2" for some integer n=0.

Wm 2n,

Prove that 41 divides 220— 1.
5+5=10

o T @ 220- 1, 41 @ Reregl -

If (3f) Fis a multiplicative function -
(F @Bt multiplicative T 2¥)

_ and (W) F(n)= d}T“, f@)

.then ((STY) prove that (et - @)
fis also a multiplicative function.
(f Rt=me @Bt multiplicaitve FW ()
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(b)

If (M) fis a multiplicative function -

(f €Bt multiplicative T )
and F is defined by (JF FI &
AR R W @)

Flp)=Y £(d)

‘ dh,’

.' then show that (COTS %4 3 ()

) (@)

(b)
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F(8:3)=F(8).F(3).

5+5=10 -

State and prove the Chinese

. Remainder theorem

Chinese Remainder @“‘HTWK?I ferait
i AN F9 |

Solve the system of congruences.

&4 congruence AR AN 39 |

x =2 (mod 3)
x =3 (mod 5)
x =2 (mod 7)

5+5=10 .
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(v} Prpve that the function u(n) is
multiplicative. |

MR @ p(n) TR Bt multiplicative
- | -

Also prov'evthat (FICS &t 1 (@)

e 1, ifn=1
d)=37"
%}l'a() {O, ifn>1

4+6=10

(vi) (@) . Find the remainder when 4165 is
| . divided by 7.

41653 7 (3 25 TR eI el o | |

(b) State and prove the Wilson’s

theorem.

5+5=10
Wilson 3 BolstCH! el s CHCE S
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- (i) (@)

)

(viii) (a)

Ifnisa positive integer and p a
prime, then prove that the

exponent of the highest power of

b that divides n! is
M n GBI LA TS FRYL WF p G

cﬁﬁﬂamwrﬂ,mamwm n's
299 IR 2IF pI AH® e T

il

-Find the number of zeros that

appear at the end in the decimal
representation of 158!

S5+5=10

15813 decimal representation

e ReI! Ry iR e

Prove that for each positive integer -
nx1

ﬁmwwmﬂn n>1-<2uca

SNT‘TW(N

n=§¢(d)'
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(b)) If n=ph pk2 .

- g'  factorization of n>1

‘ﬂﬂ' n=p{c1 p§2

- =.. then prove that

p,’f' is the prime

e PFT n=1%
prime factorization ¥
CCEANT . T

RN i W st Y - s
p -1 py-1 - pr-1
‘ 10
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Wﬁwwﬁmz v ":.::-.:x:-;.; .

(@)

)

(c)

(d)

OPTION-B
Paper : MAT-RE-5026
(DiScrete Mathematics )

1. lee very short answer of the followmg

- 1x10=10

Define a poset

] ﬁwﬂas@ﬁasﬁ\ﬁwmﬁml

Write When two elements of a poset
are called comparable. '

R Bt KRS e e Tt (ler e
LRSS ' )

Write when a partially ordered set
becomes a total ordered set.

@Wwﬂﬁ‘mﬂxﬁaﬁw‘fm

ke =W

Write the absorption law of lattice.
@R R R Bl |

Write when two lattices are called
isomorphic.

@sﬁm@cﬁ%@wﬁsmﬁwm’w
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| () Define complement elements in Boolean

algebra.
IERIA TN <47 e st fra

(g} Write De Morgan’s laws in Boolean
Nl S a.lgebra. -

IR e & ol et e |
(h .What is two element Boolean algebra ?
) ~ Define an ordered set.
- <t TR TR et
G) _Give an example of a contradiction.
<51 Reaty ((mm ) Sfex ket famt |
Give answer of the following questions :
. 2x5=10
we oY Bey ¢
“(a) Prove that every finite lattice is
.bounded.
ol T O e:F'c“r:‘t Afe mﬁ‘i iR |
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(b)' Draw the Hasse diagram for the lattice
({1, 3, 6, 12, 24}, |), where | stands
for d1v1$1b111ty

({1, 3, 6, 12, 24}, |)ﬁ%@@%@m@w
=, TS | 9 Rereyer gmw|

(c) Prove that in a Boolean. algebra, if
a=b then ab'+ db=0.

w«iwmﬁﬁqﬁmﬁwzﬁa b
T, (@ ab’'+ab=0 |

(d) Draw a diégr’am for the Boolean

expression (x+y+z)(xy + x'z).

EERICEIY (x+y+z)(xy+xz)¢m
AP 9

(¢) Draw a diagram of an OR-gate.
OR-(56 B oF S 31 |

Give answer of the following : (any four)

| Sx4=20 "
feren sIfE619 Tex fmt 3 '
(a) Define a dlstrlbutwe lattice. Show that

the dual of a distributive lattice is again
a distributive lattice. 1+4=5

GRS e i | oS3t @ Kol
(1ibE <O T Wi Rewel e =1

© 3(Sem-5/CBCS) MATRE1/2/G 17 . Contd.



(b)

Bis a 'Boo‘lean- algebra containing O
and 1. Show that S={0, 1} is a sub
algebra of B.

| 09IF 1 I@ B <5l JFmR @eeedl | (el

-
Sl

S=10, 1}7{*’5%&133@%@%@1

‘~‘u.a ’
>

ot

R

Show that the intersection of two sub-
algebras of a Boolean algebra is also a

- sub- algebra -

(d)

mmmqﬁmuﬂw@‘fﬂa—

(PN B QRGeS |

Let A={1, 2, 3; 5, 6, 10, 15, 30} and
consider the partial order ‘<’ of
divisibility on A. Let B= P(S), the power

set of S, where S={a, b, c} be the

poset with partial order ‘c’. Show that

. (A, £) and (B, c) are isomorphic.

A={1,2,3,5,6, 10, 15, 30} < 7z
wi% G AIOIS ‘<’ 2’5 Referor s e

@9 @ TF B=P(S) LGISER vf\zﬁs

TS S={aq, b, c}i"@'ﬁ' c W’ﬁ??
e #he eS| ordedl @ (A, <)<snaz

(B, <) Wiis’ﬂaﬁww
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(e)

Define absorption and idempotent laws

" of Lattice. Show that the idempotent

laws follow from .the absorption laws.
1+1+4+3=5

WWWWWWW

ﬁmlmmmawmﬁﬂmwﬁcmm%
ﬁwv{mml

Express. (x +y)(x'+2z) and x in CNF of
three variables x, y, =z 2Y+2V6=5

(x+y)(x'+2) IF xT x, y, z oF TS
CNFEWWI A

Give answer of the following : {any four)

10x4=40

ﬁzaswwﬁ?ﬁwm

(a) Define a partial order relation in a set.

Examine whether the following

relations satisfy all. axioms of a partial
order relation : 2+4+4=10

(i) A relation ~on the set of real
numbers such as x ~ y if and only

- if x3—4x3y3 -4y.

(i) A relation ~ on the set R2 such as

(a, b)~(c, d)-if and only if
|ab|2|cd|.
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@ﬂiﬁ%@@ﬁﬁﬁsmwm@iﬁmlw

TR (2612 SRR T FHHHS ABENEIS 7w

(i) AT RAE AZfS R© 4l 79T ~ T'©
x~y‘ﬂﬁ@1§2{ﬂ‘(,§x3_4xsy3_4y,

(i) RZS R2 ' U AT ~ TS
|ab|2|cd|.

(b) (i) For any Boolean algebra B, show
that

(@+b)(b+c)(c+a)=ab+bc+ca
for all elements a, b, ¢ of B. 5

@S @ <} IeiN GeTre B
FREER (T @, b, I AR
(a+b)(b+c)(c+a)=ab+bc+ca.

(ii) Prove the De Morgan’s laws in

Boolean algebra. 5
I eTreis G woffas (HEsoT e o
oEne <+l |
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(@)
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- members appr

VVI
_ 10 s
Express e€ach of the f?filfigblea
expressions in DNF in the 54—5

=1

present :

(i) xyz+(x+y) (x+ z)

(i) xy +y(c +2) NF P
e 2forsl SR Ofe 2= G I

E ko

() xyz+(c+y)(x+2)

Gi) xy +ylx+2) !
hr¢

ittee consisting of 1;
oves any pro;t))(;r can

aiority Vvote. Each m(.em tton
;naﬁ]rcc))ve Zl proposal by press%ng a C'rcui ¢
,agcached to their seats. Desigl! F:il 10w
as simple as you can which Wlwhefl
current to pass when and only

i roved.

proposal is app e
eReRF T a5l a@mtj;
sRace azd 9 A oo APIZ zﬂ(;ﬁ”aig
e TS o 53 aio! ej@;ﬁ
(\915 PRGN ﬁsfaa AT | (:Eli\')'«“]. 2 ¢ AR &2l

o, cofoaiz e 2ARe =
el

A comim
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@ 0
(i)
0 o

When a Boolean expression is said
to be in. DNF ? Write the complete
DNF in three variables x, y, z.

Show that a complete DNF is

identically 1. 1+1+3=5
Gt @l EGERIEEIRE DNF = =t

- zme R e x, Y, z I Fopef

DNF (51 forki | @19t 1 (T 5=9)«f DNF

Bt S 17 SANT |

Express (x+y+2) (xy+xz) in
CNF. o 5

(x.|.-y+ z) (xy+)dz)'¢ CNF s fasa

901

Let the set of positive integers N

' be ordered by divisibility. State

whether the following subsets are

~ totally ordered and justify your

answer :
(@). {2,4,24)
(b) {3,5,15,25}

(© {3,15,45,90,360}
' 2+2+2=6
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@

- WWWWW"I\W

()

3RS NI R OoE Bopicaf® @851 7~
T RS =E B Wi T @
9.

(@) {2,-4,24}
) {3,5;15,25}
(¢ {3,15,45,90,360} .

Draw the diagrams for the
following networks : 2+2=4

) (x+y+2) (g +x2)
(b) xy+(z(x+y))

.' \eﬂ«aﬁm«‘iﬁw@:{W|

Prove that a non-empty ﬁmte poset has-

i)

(i)

At most one least element.

At most one greatest element. .
S+5=10 -

e T T <t e M o @i

AT

(i) T AR B AR et AT
(i) T U Bt RS e A
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() () Define dual of a lattice. Show that
' dual of a lattice is again a lattice.
| _ 1+5=6
@iy OR W et fat | oredt @@
. @R GBR RET Y9N @B @R = |

(i) Show that the set L of all factors
- of 12 under divisibility forms a

lattice. Draw its Hasse diagram.
4

'cwgaqcaﬁﬁmamﬁavﬂﬁws 127
W@vﬂmﬂqﬁ%f,mmﬁz
29| 3K Q%) B @Bt o= 41 |
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