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OPTION-A
Paper : MAT-RE-5016
' (Number Theory)

1. Choose the correct options : - 1x10=10
% Bev 3 et ¢ |

. () Which of the followmg equatlons cannot
" have integer solutions ?

O (FINCHH FTFIR S T aﬁ?
(@ 6x+51y=22

(b) 33x+14y=115

(c) 14x+35y=93

(d) 56x + 72y =40

. (i) ‘Which of the following is a Fermat
number ? o
S (IWCO! @Bt Fermat FRGI?
(@) 25 '
(b) " 128
(¢ 197
(@ 257
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(i)  Which one of the following is true for
the congruence 6x =2 (mod 4) ?
6x =2 (mod 4) cbngruence.cfﬁ FqS
G (PIFCBI AJ P
(a)‘ Theré is no sbluﬁon. )
TR I I TR | |
(b) There are two distinct ‘solutions.
S 5! T (distinct) T S|
(c) There are three distinct solutions.
a3 ff5!1 7o (distinct) ST S|
(d) There is only one distinct solution.
%I ot (distinct) T S
' (iv) The h{gheSt powef -of 7 that divides
1501is: - | |
150 1 % 234 IR =11 79 FAHD T© 29 8
(@) 24 |
b)) 18
(¢ 30
@ 12
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(v) Which theorem states that “Ufpisa
prime, then (p-1)!=-1 (mod p)”?

R R Betetrg S “3fi p Bt
A, (O (p— 1) 1=-1 (mod p)”?
(a) Dirichlet’s .theorem
. Dirichlet ¥ ©sisiimy
(b) '_W,ilsbn’s theorém
Wilson 3 aﬂm -
(c) Euler’s theorem |
| Euler I ©ooji7 |
(d) Fermat’s little theorem

- Fermats little stoiy

(vi) Euler phi-function of 1000 is :
10009 Euler phi-¥eW 2 ¢
(@ 100
(b) 250
(c) 400
(d) 200

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



" (viij) Médbius p-function of 30- ié,:
A 303 Mé‘)bius u-TFq T3 8
@ 1
() -1
© 2
@d 0
' (viti) Which of the following sets is a complefe
residue system modulo m?

G5 cmc‘r?tﬁﬁf% modulo m3 Fo}ef SR
et o |

(a) 1‘,2, ...,}m—l
B O,1,..,m
g 2,3,..,m+1

'(d) None of the above
T B8 T
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~ (ix) Which one of the following statements
is true ?

O (P! Ofe e ?

(@ If () a= b.(mod m),
then (C0%) (a, m) - (b, m).

(b) a=b(modm) iff @ o )
@m)=@m).
(c). Both (a) and (b) are true
(@) % (b) TRIBR T
'(d) None of the above
(x) The vélue> of "z(180) is:
r(180)T T T s

(@ 12

(b) 16
(¢ 24
d) 18
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2. Answer the following questions : 2x5=10
S PICIRDIN Oex Tl ¢
(@) Ifa pr1me p divides ab, then prove that
p divides either a or b.
af @t ﬁn%?ﬁwmp@ ab 29 T, (ST -
AN A p R aF AW b 239 AT
(b) For any positive integer k |
(Rt 4IRS S4e SR kT M)
prove that (=it 511 @)
“f (aW) a=b (modn),
then ((308) a* = b* (modn)”.
(c) If m and n are integers such that
(I m O n o we WA ICS)
ged(m,n)=1
then prove that (Cote e =t @)
o(mn) = O'(m) O'(n) |
fd) Find the highest power of 5 that divide
5181

: 518%@612?%39{315351@6‘65‘31—%@
2 T
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3.

(e)

Show that'the set of ‘integéfs
{1,2,4,7,8,11,13,14} is a reduced
residue system modulo 15.
oedt (¥ {1,2,4,7,8,11,13, 14} =8
FRYI TSB! modulo 15wﬁ§mﬂw

2

Answer any four questions : 5x%4=20

Reercat oifibt owm BST T s

(@)

)

()

Prove that there are infinitely many
primes. '

At I @ cﬁ%asmmmﬁ%cﬁwﬁm

Prove that 53103 + 10353 js d1v131ble by
39. :

o+ A @ 53103 + 10353ﬁs 39 @ =9 I

Let p be a primé and suppose that

- pfa. Then prove that

afls= 1 (mod p)

”WMpmw aﬁﬁasmamw rfa.
. (OT AN 9 (T

a?! =1 (mod p)
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(d) Show that there are no positive mtegers

(e)

n satlsfylng o(n)=10..

S @ o(n)=10 T B TR 1 @A
I SRS YT L

State and prove the Euler’s theorem.
Euler 3 SAAMI! Fril o< 2w 3 |

Prove that for the integers n>1, the

~sum of the positive integers less than

n and relatively prime to n is %ngﬁ(n),
A T @ A e Yt n> 193 AR
n o3 7 A nwicﬁlﬁasmwmw
G 23 Ang(n).

4, Answer any Jour of the followmg questions :

10%4= 40

()

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

 5x+3y=>52 ﬁwmwww
| ST SRt
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(b) Prove that there are infinitely many
primes of the form 4q+ 3.

- 5+5=10
- o A @ 4q+ 3 PR TN TRYF
- GNfeRE WY AR

(i) (a) If 2m+ 1 is prime, fihen prove that
m=2" for some integer n>0.

I 2m+ 1 @B MR Y =, (S0
AN [ (T I GO SRS RYI n>0F-
IW m=2n, o
(b) Prove that 41 divides 220- 1.
| 5+5=10
o <1 @ 220-1, 41 [ RewEg|

(i) (@) If (3IW) Fis a multiplicative function
(F <ot multiplicative o )
and (W¥) F(n)= Y f(d)
din -
.then (CSTV) prove that (&4 T @)

fis also a multiplicative function.
(f o8 @Bt muiltiplicaitve T 1)
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(b)

) (o)

(b)

If (IM) fis a multiplicative function
(f <ot multiplicaﬁve T )

and F is defined by (S F3 &l
G FRT @)

Fo)=Y f@

d|n

‘then show that ((S(¥ et 3 @)

F(8.3)=F(8).F(3). |
5+5=10

State and prQVe the Chinese
Remainder theorem.

Chinese 'Remainder SoA«AWICe forall
i ANqG 91 |

Solve the system of congruences.

¥ congruence 3[‘11@'631 AN 1A |
x =2 (mod 3)
x =3 (mod 5)
x=2(mod 7)

5+5=10
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(v) ‘Prove that the functlon u(n) i

multlphcatlve |
ot 79 @ p(n) WFTCBT @B multiplicative
e |
Also prove that (F91TS 29I I ).
, ifn=1
%” (@) { 0, ifn>1
4+6=10
(i) (a) Find the remamder when 4165 is
divided by 7
416557 _@Q?ﬁfﬁﬁ@%ﬁtfgﬂl

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

5+5=10

Wilson 3 Sotoitcht it s et 301 |
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(vii) (@) If nis a positive integer and pa
prime, then prove that the
exponent of the highest power of
p that divides n! is
M. n GOl WW’I‘{WWpQﬁ
CTETe AR BF, (0T A4 7 @ n !
4 IR 7= pI K WS I

‘i[ﬁﬁ
k=1 Pk
(b) Find the flumber of zeros that

appear at the end in the decimal
representation of 158!

S+5=10

158!9 decimal representatlona

- (ige RewiAn! X AR ﬁcfzf |
(viii) (@) Prove that for each posmve integer
" n21 | _
R @ ke R n 217 AR
e T+ @ ‘

n'=Y ¢(d)

djn
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(b) If n=pH p2.. pF

' factorizatidn. of n>1

is the prime

I n=ph pf2..p, n213
prime factorization £l

then pfove_ that

(OTT & T @ -
o) PEoL P2l pE ol
T m-l Pyl p-1
5+5=10
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OPTION-B
Paper : MAT-RE-5026
(’Diserete Mathematics)

1. Give very short answer of the following :
1x10=10

| Wf\\“sﬁi{@@iﬁm g

(@) Deﬁne a poset.

B KR e e e

(b) Write when two elements of a poset
. are called comparable.

T <ot < TPl sieafed o1 GneT ge
e |

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

@%mwﬂa@ﬁaswt%ammef@ﬁas ,
WS W? |

(d) Write the absorption law of lattice.

| @R oo et Bt |

(e) Write when two lattices are called
isomorphic.
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)] Deﬁne corhplement elements in Boolean
algebra.
aﬁvmwaamﬁmasfﬁsdﬂﬁavr@ﬂﬁhnl

) Writé De Morgan’s‘ laws in Boolean
algebra. -

TP TR o e REmeor v |
(h) What is two element Boolean algebra ?

w2-Cned Iformm «eeat e

(i) Define an ordered set.'

B i R skt |

() Give an example of a contradiction.

<5t Reats G i) Bfew et fa

2. Give answer of the following quesﬁons :
' | ' © 2x5=10

oo o B R ¢

(a) Prove that every finite lattlce is
‘bounded.

| amﬁaRTa:aﬁﬁﬁfmﬁ-caﬁsﬂﬁﬁm|
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(b) Draw the Hasse diagram for the lattice
({1, 3, 6, 12, 24}, |), where | stands
for d1v131b1hty

({1, 3, 6, 12, 24}, |) Tom 77 fod =
N, TS | g Rereret 3@

(c) Prove that in a Boolean algebra, if
.a=Db then ab'+ab=0.
oY 9 (T GO I oS I .a=b
W, @ ab'+adb=0 RKI '

(d) Draw a diagram for the Boolean
expression (x+y + z)(xy + x'z).
e A (x+ y + 2)(xy + x'z) T AR
el 1 | |

(e) Draw a diagram of an OR-gate.
OR-(*% @b oa S5 3 |

3. Give answer of the following : (any four)
‘ : S5x4=20

R sfiorT Sea fea ¢
(a) Define a distributive lattice. Show that

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

451 Rewd (=Tes @ il | et @ ot
| (@R BN BEE Wi Ko @R =l
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- (b) B is a Boolean algebra containing 0
and 1. Show that S={0, 1} is a sub
algebra of B. ‘

omlzl@Baﬁ{ﬁm«ﬂmlmmm
S={0, 1} 7B BI 9Bl PG | -

(c) Show that the intersection of two sub-
- algebras of a Boolean algebra is also a
sub-algebra.
(TR&]1 (T <ot 3T cﬂmqmaﬁ-uﬂw
(T 2R B! BR¥-<eeed |

(d) Let A={1,2,3,5,6, 10, 15, 30} and’
 consider the partial order ‘<’ of
d1v1$1b111ty on A. Let B= P(S), the power
set of S, where S={a, b, ¢} be the
poset with partial order ‘c’. Show that
(A, <) and (B, c¢) are isomorphic.
A={1,2,3,5,6, 10, 15, 30} 95! ¥
i G FREOOIS <’ T'o Rereror « wigiis
T | 4 T B=P(S) TA ST U® N2
TS S={a, b, c} T ‘<’ AT TR G
ok T AO | oet @ (4, <) AR
(B, c) Wiz R_Fs 7|
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4.

freie sifAbT Tes W s

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

(e) Define absorption and idempotent laws

of Lattice. Show that the idempotent
laws follow from the absorption laws.
1+1+3=5

@ﬁﬁﬁﬂmﬁvﬁﬁEW$EﬁRFFWﬁ§3ﬁNﬂ3W%m
ﬁ%n|aﬁkﬁncaeﬁ@ﬁwpaﬁhmﬂvﬂionﬁﬁﬁﬁ%
R e IR

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

(x+y)(x +2z) 9% xT x, Yy, zb_«ﬁ?{@
CNF© &P 311

, Give answer of the following : (any four)

10x4=40

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 x®-4x<y®-4y.

(i) A relation ~ on the set R? such as

(a, b)~(c, d) if and only if
jab|2[cd].
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9Bt oS SRRT T TFE K@ | oew
AT A9 5 2 o
() VI IRYR RS RS L A ~ TS
x~y‘lﬁmﬂﬁ@x3—4x5y3—4y-
(i) XS R2 © ¥l 7T ~ TS
(@ b)~(c, d) I =% ez
jab| > ed]. |

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

(@+b)(b+c)(c+a)=ab+bc+ca

" for all elements a, b, cof B. 5
e (@ 9o IR Gl B
FRENRE G4 a, b, c3 AR
(@+b)(b+c)(c+a)=ab+bc+ca -

(i) Prove the De Morgan’s laws in -

‘Boolean algebra. S
erm eTeeRs TS el Rasco! Bt =i

o w_qwl
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(c) Express each of the following
expressions in DNF in the variables
present : 5+5=10

() xyz+(x+y)(x+2)
(@) xy+y(x +2)

WWWWWWDNF@
A3 10 2

() xyz+(c+y)(x+2z)
@) xy +y(x +2)

(d) 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.

ReRFT TR @5t IR awRER Ceite
GRACO A% T | &AfSTw APVR. (SSTART
e WS oM B Gl 2wk AR Fem
(olb AT IR ANF | @SAZ 9Ot eBR A
7, W%&WRW@W
a@ﬁ’twmml
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(e) (z) ‘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+43=5
fent ot e A DNF 3@ @[t
2q? o 558 x, y, z ¥ Foopf
DNF (1 ferail | el 91 (3 315}«f DNF
B! AT 1 FAGED |

(i) Express (x+y+.'z)‘ (xy+x2) in

CNF ‘ ' S

(x+ y+ z) (xy+x’z)'ﬁ5 CNF© 3
2NTI ‘

(ﬂ (i) Let the set 6f positive integers N
be ordered by divisibility. State
whether the followmg 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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C IR NI AR R TS @A
- T e W e I el
L
(@) (2.4,24)
(b) {3,5,15,25)
(© {3,15,45,90,360}
(i) Draw the diagrams for -the
following networks B 2+2=4
@ (x+y+2)(y+xz)
(b) xy+(Z (¢ +y)) |
8oTT TENRRT TR O 41|

(g) Prove that a non-empty finite poset has
' () At most one least element.

. (i) -At most one greatest element.
~ 5+5=10

mqwéaﬁw%ﬁ@ﬁiﬁ@wﬁasm
R L '
) o RS @ SR G AT
(i) D FRYT @O AR T A
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. (h) (i) Define duél of a lattice. Show that
dual of a lattice is again a lattice.
1+5=6
(=it B m wicest | (et (3
(@R IR TR i ot @R [

(i) Show that the sét L of all factors
“of 12 under divisibility forms a
lat'tice.' Draw its Hasse diagram.
- 4
mem @ Reeror wfiNe 127
FEEIEI BerAea 1K2f® L <o w1fdR
RN R BF Bt o= 7441
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