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MATHEMATICS
(Regular Elective )

Answer the Questio_hs from any one Option.

..—L.._'

OPTION-A
Paper : MAT-RE-5016
(Number 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.

Contd.



OPTION-A . . (ii}) Which one of the followmg is true for

Paper : MAT-RE-5016 B , " the congruence 6x =2 (mod 4)?
( Number Theory) ' -
, o 6x =2 (mod 4) congruence_ s & T

1. Choose the cbrrect~0pti0ns: T 1x10=10 R @51?1(‘51 e 2

oA Teq ﬁTfS Bfenedt ¢ o , (a) Theré is _nb solution.
| R I T AR
: (b) Thefe are two distinct- solutions.
T (P! TR W e e } 229 7B %OF (distinct) ST S|
(@) 6x+51y=22.

(i) - Which of the followlng equanons cannot
have integer solutions ?

() There are three distinct solutions,

b) 33x+l4y=115 . S - 'zane FORG e (distinct) AN SR
cl N - '
(c) 1l4x+ 35y =93 | - ~ (d). There is only one distinct solution.
(d) 56x+72y=40 ' | T i B 7 (distinet) T S|
(ii) Wthh of the following is a Fermat EE | (w) The hlghest power of 7 that divides

number ? 150! is : '
WmﬂﬁFermatv{gzm? oy 150'¢¥QWW73WW§’3°
(@ 25 | - (@ 24
(b) 128 (b) 18
(c) 197 . (c) 30
(d) 257 | @ 12
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(v) Which theorem states that “If p-is a -

Prlme then (p 1)'__1 (modp)”c)

W@ﬂﬂfﬁf@ﬂmw“qﬁpmm

W(‘UI‘ (A4 (p ]_) =<1 (mOdp)”
(a) Dlrlchlets theorem

Dirichleta Toiivy

(b) Wilson’, S theorem

\rf*"

) Wilson 3 Bolottvy
(J Euler’s theorem
| ~ Eulerd Seioing.
(d) Fermat’s little theorem -
Fermaf 3 little Sotslig

(vi) EuIer_phi-function of 1000 is :

10009 Euler phi-ToH 27 ¢
(@ 100

(b) 250

(c) 400

{d) 200

3 (Sem-5/CBCS) MATRE1/2/G - 4

(vii) Mébius p-function of 30 is :

309 M6bius - T4 8

@ 1

® -1

o) 2

@d o

(viii) Which of the following sets is a complete

~residue system modulo m?

St @ﬂ@m@% modulo m3 ﬂ“’i‘fw
e

@ 1,2,..,m-1
() 0,1,...,m
© 2,38,..,m+1

(d) None of the above
e e T
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(1x) Which one of the following statements

is true'.> _

(@ If @) a= b(mod m),
then ((S®) (g, m) =(b, m).

(b) ‘a=b(modm) iff (ﬂﬁww}—@
(@, m)=(b,m).

() Both (a) and (b) are true
(@) =% (b) ‘Iﬁm ey

(d) None of the above
9T O8]

(x) The value of 1(180) is

r(180)I IV I ¢

(@ 12

(b) 16

(c) 24
(d) 18

3 (Sem-5/CBCS) MATRE1/2/G 6

2. Answer the following questlons . 2x5=10 :
o TP Tes ol ¢

(a)/ If a prime p d1v1des ab, then prove that
p divides either a or b. :

I @Bt GNER W p & abaa'wm (ST
MR IApE a?ﬁ@lﬁlﬁf,bﬁ"-@qml

' (b) For any positive integer k

(R T SR8 FRY! kT )

- prove that (29 3 @)
«f (7f%) a=b (modn),

then ((S08) a* = b* (modn)”. "

(¢) If mand :'n are integers such that

(i m O n P RS R ACE)
ged (m,'n) =1
then prove that (Co(% 39 F¥_ @)

o-(mn) O'(m) o'(n)

(d) Find the highest power of 5 that d1v1de

5181.
518%@%?@39@153@55*&1*%@
74l
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' (d) Show that there are no positive integers

" fe) Show that the set f'it saf
(e) at the-set of integers n satisfying o(n) =10.

{1,2,4,7,8,11, 13,14} is a reduced . |

| rgsidue system modulo 15. - ' el @ d(n):lo 3 P 3R = I

el (1.{1,2,4,7,8,11,13,14} oS IR RIS A AR ’

I\ = el modulo 153‘9‘3‘ . (e) State and prove the Euler’s theorem.

| | Euler € SoAM0! ol o e 31

3. Answer any four questions : 5x4=20 | () Prove that for the intégers n>1, the
Rz bIfRGI 2mE Bl 3 ¢ - . sum of the positive integers less than

(@) Prove that there are infinitely many " and relapvely pnme.tq nis gné(n).
- primes.. - o ol 9 @ RGN TR TG > 19 AW

o T G OIS TR ARG SR - S TSI n TR T (RS RGN

(b) l;gove that 53103 + 10353 is divisible by | @i T3 o). |

i
i

103 53 ! ' |
_ o 4 (T 5319 + 103°°F 39 (I 1IN | 4. Answer any four of the following questions :

| (c) Let p be a prime and suppose that | ' | 10x4=40 |
' pfa. Then prove that oo ePTIRA ARl BifA BET I ¢
a?! =1(mod p) | : (i) .(a) Determine all the positive integer
@l 6T p GO TG Ghferd WYl @ plfa. ' ~ solutions. of 5x+3y =52.
. (ST 2 T @ |- 5x + 3y = 52 FXIIOR FPCEN LA
" =1 (mod p) - Figi Sferedi! |
| 3 (Sem-5/CBCS) MATRE1/2/G 9 ' Contd.
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@)

@ (@

- m=2" for some integer n>0.

(b)

i) (o)

Prove that theré are mﬁmtely many
primes - of the form 4q+ 3.

5+5=10

3""““‘@4@3%1161«61%31%6‘
- Cifers Y IR

If 2m+ 1 is prime, then prove that

om+ 1 @B GIRR TR =W, (O
2 R (X I <1 = IR 1> 0 F
qAE® m=2",

Prove that 41 divides 2204 1.

. 5+5=10
zmwmzm 1, 41 @ Ree)

If () Fis a multiplicative function
(F @6 multiplicative F&W 2T)

and (91%) F(n)= ? (@)

.then ((ST®¥) prove that (2 1 @)

fis also a multiplicative function.
(f Meere @Bt multiplicaitve o 1)

3 (Sem-5/CBCS) MATRE1/2/G 10

- (b) * If (3M) fis a multiplicative function

) (@

(b)

3 {(Sem-5/CBCS) MAT RE1/2/G 11

(f 9Bl multiplicative ¥ )

and F is defined by (WN? F3 W=l
gH R R @)

Fo)- %)
then show that (C\"D'C@ sl C?I)
F(8.3)=F(8). F(3).
- 5+5=10

State and prqve the Chinese
Remainder theorem. -

. Chinesé- Remainaer Totoimycet vl
e AN FA|

Solve the system of congruences;

©FR congruence eIFTICO! SN 1|

x =2 (mod 3)
x =3 (mod 5)
x =2 (mod 7)
5+5=10
Contd.




{v) Prove that the 'fl,}nctioh u(n) is
- multiplicative. |
o y(ri)' FEW0O! <! multiplicative
W " |
Also prové that (s Sﬁn“l‘w @)
WG {1’ n=1
~dn :

O: ifn>'1

4+6=10 |

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

41653 7 (3 23t TR ©iviper el 41 |

(b) State and prove the Wilson’s
theorem. |

| | 5+5=10
Wilson 3 Bs{siIMie51 et s efsrel 1

3 (Sem-5/CBCS) MATRE1/2/G 12

(vii) (@ Hnisa positive ‘integer and p a’
' prime, then prove’ that the
exponent of the highest power of
p that divides n! is
it n B ISR TS T p
| G Rt W, (ST A T @ nl T
et TR R p I K S T

Al

~ (b) Find the number of zeros that
appear at the end in the decimal

representation of 158!
 5+5=10

H

1581% decimal representation ¥

e Rl 0 AR el 71

(viii) (@) Prove that for each posiﬁve integér
nx1
R FI9F SRS AP n 213 IR
s U @

n=y ¢d)

djn

" Contd.
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| S (b) If n=pft pf2... p is the prime A OPTION-B
facto;ization of n>1 ‘ ' Paper : MAT-RE-5026

R Discrete Mathemati

: _ 52 ...
|
. . . - pnme factonzauon EY| - 1. Give very short answer of the following :
then prove that 5 | - | 1x10=10
mmqwm' ) o o 5y Tew fra ¢ |
o(n) =1 pk1+1 1 Py 1 1 p:cr+1 u ' (a) Define a poset.
N n-1  p,-1 " p -1 1 e e el e
‘ - S5+5=10 | (b) Write when two elements of a poset
are called comparable.
| | | A - fom aﬁwt"ﬁasa?ﬁassmf%wﬁ T R
l : f

(c) Write when a partially ordered set
becomes a total ordered set. '

o o whe RS @ mﬁf zﬁﬁzﬁ
LCICES L
(d) Write the absorption law of lattice.
v R Rl
(e) Write when two lattices are called
isomorphic.
» ot 1 b SRS WS (PRl W
3 (Sem-5/CBCS) MATRE 1 » ’
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() Define complement elements in Boolean
algebra.

e GETEER I Ghes FRel |

(g) Write De Morgan’s laws in Boolean
algebra.

e ereR & weffe Rawcot fova |

(h) What is two element Boolean algebra ?
YR-(TE e el /e

() Define an ordered set.

<l TR TR A o

() Give an example of a contradiction.

< [t (i fw) Sfeq siget |

L
tve answer of the following questions :

2x5=10
O oY Oed Ty g

3 :
(@ Prove that every finite lattice is
bounded. '

Bl 74 1 2fers) Mive @y +Raw!

(b) Draw the Hasse diagram for the lattice
({1, 3, 6, 12, 24}, |), where | stands
for divisibility. ;
({1, 3, 6, 12, 24}, |) 0= 2= oa ==

=, T | 9@ Reeret 3@

(c) Prove that in a Boolean algebra, if
a=b then ab’'+db=0.
el 41 (3 <ol TN e I a=b
77, (9% ab' + ab=0 I

(d) Draw a diagram for the Boolean
expression (x+y +2)(xy +x'z)-
qﬁfﬂiﬂﬁﬁ (x-i=y-{—z)(xy+x’z)?1“s baE
oI 101

(e) Draw a diagram of an OR-gate.
OR-(o16 o1 fpa Wi |

Give answer of the following : (any four)
5x4=20

Rz Bife51q Oed frdl 3

(a) Define a distributive lattice. Show that
the dual of a distributive lattice is again
a distributive lattice. 1+4=5
5t Rowel (el el firdl | (el @ Rose
5T GOR T I o (bR = |

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

_ _ ‘

3 (Sem-5/CBCS) MATRE1/2/G 16

f



(b) B is a Boolean algebra containing O | (e) Define absorption and idempotent laws
and 1. Show that S={0, 1} is a sub | of Lattice. Show that the idempotent
algebra of B. 1 laws follow from the absorption laws.

| 1+1+43=5
0 ©i< 1 TS B 4ol i
o IR oot e @ R A S SRS 7w ke
, 1} 2O B 95t wR-geiredl 73| B fﬁmm\m@mﬂmﬁmﬂw
: T ARG |
(c) SIhOW _that the intersection of two sub- !
a gtf):'t:las of a Boolean algebra is also a | () Express (x+y) (x' +2) and x in CNF of
sub-algebra. | three variables X, Y, z. 2Ye+2Ye=5
GG (X B! T T o1 B GOSN (x +y) (x +2) TF XT x, Y, 207 J&
(= #{o7 <l R 29| | CNF'© &M i1
(d) Let A={1, 2 ‘ * Gi f the following :
oSS S ive answer o e following : (any four)
L0 15 301 and - e 10%4=40

chjv?s;)der the partial order ‘<’ of
i sibility on A. Let B= P(S), the power
of S, where S={a, b, c} be the

poset with partial order ‘c’. Show that

(A, <
) and (B, <) are isomorphic.

i@;;;qémi ‘6, 1,0, 15, 30} @5t A&
L \W{ Y < 25 Rergrer ¢ ST
e, B=P(S) g7 $7 9o A9

o % b, ¢} ¥a ‘<’ el T A9
Sl T sieafy | @3ed @ (A, <) %
(B, <) IR s g

Ricssizan bif<b17 Oes fal 8

(@

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

iNSA relation ~ on the set of real
aumbers such as x ~ y if and only

if x3—4xSy3—4y'

(i) A relation ~on the set R? such as
(@i ) =%, d) if and only if

|abl2|cd|-‘

Contd.
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AQWWW.WWWFT‘NIW

TR (FLDIR IR T T TR

TR 49 31 2
) WWW.WQ%REWW~Q’E
x~y’¢ﬁW¥lﬁc§x3_4x5y3_4y.
) R2 'S 3 799 ~ T
(@ b)~ (¢, d) T o 2z
a2 oa]..

. _(b) (i) For any Boolean algebra B, show

that

(q+b)(b,+'c)(c+a)=ab+bc+ca
for all elements a, b, cof B 5

(IS X B IR el B
Wﬁﬂﬁa, b, cI AE®

(a+b)(b+0)(c+a)—ab+bc+ca

(i) Prove the De Morgan’s laws in

Boolean algebra. 5 .
iﬁﬂﬁﬁmﬁsw«ﬁwﬁrﬁmm
R D) TR

(c)

(@)

Express each of- the following
expressions in. _DNF in the variables

present : 5"'5 10

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

() xy+y(d+2) -
oot g;f%mafﬁas@“ wmﬁa DNF ©
PP = 8 |

) xyz+(x+y)(x+z)
i('ii) Xy +y(x +2)

A committee consisting of three
members approves any proposal by
majority vote. Each member can
approve a proposal by pressing a button
attached to their seats. Design a circuit -
as simple as you can which will allow
current to pass when and only when a

proposal is approved

.r@ﬁwﬁwaﬁtwﬁawm

wRACS o T T | e AR (ST
S HKgE o A <ot AT I e
(oi5 S IR #iCT | ASHT Bt AV 4.

Q’C_W%Qmﬁ-ﬂm‘ﬂﬁw

TS o |

" Conutd.
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(¢) (i) When a Boolean expression is said

~ to bein DNF? Write the complete
B _ DNF in three variables X, Yy, 2
S,“ , ' Show' that a complete DNF is
\ ' identically 1. 1+1+3=5
,“\w . | @maﬁiﬁmmﬁaDNFiﬁ@m
" : 2 FODI b x, o, z & s
DNF (Bt 211 2t 3t @ =il DNF
<51 A 19 Frgey |

(i) Express (x+y+z) (xy+x'2) in
CNF. : 5

Xt Y+2) (y+xz s CNFO e
M-

(1 () Let the set of positive integers N

be ordered by divisibility, State
whether the fo

llowing Subsets are

Er o b) (3,5, 15, 25)
2+2+2=6
3 (Sem-5/CBCS) MATRE1/2/G 29

(g)

3 (Sem-5/CBCS) MATRE1/2/G 2

R T TS 1 ST A
i NI o Gl Rt g
Thie e TE@ il o I el
=

(@ {2,4,24} |

®) {3,5,15,25}

(© {3,15,45,90,360}

(i) Draw the diagrams for tt_le
following networks : 2+2—4 :

(@) (x+y+2)(w+xz)
0) xy+E(+y)

Prove that a non-empty finite poset has
(i) At most oneé least element. -

. : test element.
(i) At most one grea 5+5=10

el 4 (1 <1 AOR O S T

ARRfOT | |
() e e 4B = v A

(ii s e < RS 6T T
. , Contd.




(h) (i) Define dual of a lattice. Show that
» dual of a lattice is again a lattice.
' . 1+5=6
ity OR TR e fEl (red @
(1oR IO T o7 ot (g |

(i) Show that the set L of all factors

of 12 under divisibility forms a -

~ lattice. Draw its Hasse diagram. -
o 4

el @ Reerer sifivs 1239 -
IRTAAR Besmes 72 L bt (=ifo

| TR AR B bt e =
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