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" OPTION-A S
- Paper : MAT-RE-5016 |
| Number Theory )

1. Choose the correct opt10ns : 41><i0=10

w@@aaﬁ@ﬁ\ﬂw

(i) Which of the fo_llowmg_ equations cannot
- have integer:solutions ?

o PR mﬂmﬁa S T AR
(@) 6x+5ly= 22
(b) 33x+14y =115
(o) 14x+35y = 93 |
(d) 56x+72y=40

(ii) Which of the followmg is a Fermat
number ? :

& (B! Bl Fermat Rat?
(@ 25

(b 128

- () 197

@ 257
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(iii) Which one of the followmg is true for
the congruence 6x =2 (mod 4) ?

6x =2 (mod 4) congruence (BR (FaS
R (! TG ?
(a) T_hefe is no-solution.
(b) There are two distinct solutions.
2] @T W <(di.stinct) AL SR |
(c) . There are three distinct solutions.
'z FORB! ¥ (distinct) T SR
(d) There is only one dlstmct solutlon )
R <51 Teg (distinct) I S

(iv) The hlghest power of 7 that divides
150! is : '

isomxﬁasﬁawnwwfa"
(@ 24

b 18

‘(¢ 30

(@ 12
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(v) Which theorem states that “If pis a
 prime, then (p-1)1=-1 (mod p)”?

W,@ﬂﬂi@t@ﬁww“ﬂﬁp B G

IR, (0T (p- 1) 1=~1 (mod p)”?

(@) ,'Di;'ichlet’s ‘theorem |
Dirichlet ¥ Ssiay

(b) Wilson’s Athevor'em

0 Wilson ¥ ©9jelivy

(c) Euler’s theorem
'Euler? Bojoing

(d) Fefmat’s little 'thcoi'em
Fermatd little ©ofsiivy

| (vi) Euler phi-function of 1000 is :
10003 Euler phi-3W 24 2
(@) 100 |
@) 250
() 400 .
(d) 200
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(vii) Mobius y-function oif 30_i‘s :
309 Mobius p-ToW T 8
(@ 1
® -1
(c 2
d O
(viii) Which of the following sets is a complete
residue system modulo m? |
W (?FF@'T 7{‘@% modulo. m? o SR
geleR 2 | | o
@ 1,2,..,m-1
(b). O, 1, e, m
© 2,3,.., m+ 1

(d) None of the above
GOl BNS T
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(i) Which one of the following statements
is true? '

(@) If @ﬁ) a=b(modm), |
then (679 (2, m) = (b, m)-

(b) a=b(modm) iff (3 =T IR
(@ m)=(b, m). |
() Both (@) and (b) are true
(@) S (b) TR Ty |
- @) Ndné of the above
(SN S T TR

(9 The value of £(180) is :
~ 7(180)I TN TT ¢

@ 12

() 16
() 24
d 18

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

—— . e e v ma——— —_— e e



2. Answer the following questions : 2x5=10
o TR0 OeT foral 8 |

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

2 31 GTRRs Tt p & ab< T T, (50T
o I & p (@ aF AR bF T |
(b) For any. positive integer k.
(R e oRie /Y kT AR)
~ prove that (&4 T3 ()
«f (af¥) a=b (modn),
then (ct-m) a* =p* (mod n)”.

(¢ If m and n are mtegers such that
@ m F . B WG ST FCS)
ged(m,n)=1
thén prove that ((S(S T4 74 ()

o(mn) = a(m) a(n) |

(d) Find the mghest power of 5 that d1v1de
‘ 518 ! '

518'%‘@‘13@39@? saatazfrsswﬁcﬁ
el
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(¢) Show that the set of integersv

- {1,2,4,7,8,11,13,14} is a reduced
_ residue system modulo 15.

."Cﬁ‘ﬁ@ﬁTN{12478 11,13, 14} e

l
|

W"Qﬂﬁﬂ"?a%cﬁmodulo 153@@%% -

Sl |
3. - Answer -any SJour Questions : S5x4=20 )
ica SIfRD o Bat i 5 |
" (a) Prove that there are 1nfin1te1y many

primes.
o I ﬁlﬁzﬁ YR ! S |

(b) Prove that 53193 + 10353 i divisible by
39. ‘

Gahals 53103 + 1035335 39 A ¥ A1

'(C). Let p be a prime and suppose that
pla. ‘Then prove that

aPl=1 (.mOd p)

W?ﬁaspﬂ%lw GTifeRs Yt I pfa.
SACIACR: D U e
a? =1 (mod p)
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(d) Show that therea.are no positive integers
n satisfying o(n)=10.
el @ o(n)=10 < frs oR A QA
IS TG TR AR

(e) State and profze the Euler’s theorem.

 Buler® SoieAost Bt i e 3|

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

n and relat.ix)ely prime to n is lz“n‘ﬁ(n) :

el 91 (7 RGP oe Rl n> 1T AR
O FE SE n I TZ GRS (Al I8 TR

@ T3 Andn).
4. Answer any four of the following questions:
- . ' 10x4=40
o PTIRd FCPICAl DI Tl 7 ¢
) . (a) Determine all the positive integer
| solutions of Sx+ 3y =52.
5x + 3y = 52 AN FFCET LIRS
YR SRredl '
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1
N
1
(b) Prove that there are infinitely many jz
pnmes of the form 4q+ 3. 3
R 5+5-10
ﬁﬂT‘TW @ 4q+3 Wﬁaﬁ\w
Giere TR g | |

_ (ii) (a) If 2m+ 1is ‘prime, then prove that
=27 for some integer n20.

zﬁ‘zml <o (Nfers AT =W, Co0T
AN I T @I GBI SRS R n>0F
AR/ m=2n"

(b). Prove that 41 divides 22°- 1.
' 5+5=10

.'emmw @ 220_1, 41 @ RewEy)
. (i) (a) >'If (tfﬁ) Fisa multiplicati,\'re function
(F @t multiplicative T )
and (%) F(ri)=, . r@

-then (C9T8) prove that (&4 3 ()
fis also a multiplicative function.

f ﬁm @5l multiplicaitve FeW |)
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()

(i) (@)

o)

If (M) fis a multiplicative function
(f <ol -multiplicaﬁve T )

and Fis defified by (9% F3 7@
A R W @)

Fe)- % 1)

then show that (CSTS & W Q)
F(8.3) = F(8) F(3)
5+5"10

State’' and prove the Chinese
Remainder theorem. '

Chinese Remamder @ﬂ’ﬂ‘ﬂtﬁ %m .

I e |

Solve the syétem of congruences.

. 961§ congruence AT TNL 4 |

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

5+5=10
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(vJ Prove that the function x(n) is
multipﬁeative. |

A I @ p(n) W@l <o multipiicative
Also prove that (sTite et F11 3)
' , ifn=1
d
%}L ”( ) {o if n>1
4+6=10
(vi) ‘.(a) Fmd the remainder when 4165 is
d1v1ded by 7.

4165% 7 @Wasﬁm@mﬁﬁw'

(b) ‘State and prove the Wllsons
theorem
5+5=10

Wilson 3 S=isvct farat wiies efsiiet 541 |
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(vii) (a)

(b)

- (vidl) ()

If n is a positive integer and p a

prime, then prove that the
exponent of the highest power of
p that divides n! is

o 1 Bt ST TS TR S p ol

GNP R, (SR AT TN A nlF
739 IR 2/ p I AH® IS TI

bR

Find the  number of zerds that
appear at the end in the decimal
representation of 158!

| © 5+5=10
15813 decimal representation¥
ovrs Reme =g RS Bt 74
Prove that for each positive integer
nx1

R I ode R/ n21I AR

g M &

n=Y 4@

‘d|n
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() If n=pH P'?--oj v is the prime
factorization of n>1. '

Wl P g, n2l
e o . _prlme factonzatlon 3
| o then prove that

”cscsmqwm
| a'(n)- '1 e
. ' - p2—1 pr-l
. 5+5=10
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OPTION-B
~ Paper : MAT-RE-5026
( Discrete Ma’thematics)

" 1. Give very short answer of- the following :
“hat 1x10=10

_ (d)_ Define a poset.

',mwﬂﬁwﬁrﬁ@aﬂwﬁm

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

ot ot R R iR 10 G o
'QTI? .

(c) . erte when a part1ally ordered set
. becomes a total ordered set.

@WWWW’{Q@ a%tsrﬁ‘f@ﬁas
RS W » -

(d) Write the absorption law of lattice.
@ﬁﬁa~$wﬁ$ﬂﬁtmﬁﬁﬁ#ml

(e) Write when two lattices are called _
1somorphlc

tﬁs‘tmﬁ@wﬁsw TR =2
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(f) Define complement elements in Boolean
algebra.

BLERIS R (e T p— ozt

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

iﬁaﬁaﬁt@@a%mﬁmﬁﬂwmf

(h) What is two element Boolean algebra ?
U3-GNeTg IR et R
() Define an ordered set.

<1 I A2 Fewat o |

() Give an example of a contradiction.

95! Ry (miw fiw) Sfess sicet fay|

2. Give answer of the following questions -
2x5=10

Ooq 2%lq T Al ¢

(a) Prove that every finite lattice is
bounded.

&3l 1 (T ARSIl Ao (@1iog «ifkas |
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(p) Draw the Hasse diagram for the lattice
({1, 3,6, 12, 24}, l), where | stands
for d1v1$1b111ty

({1, 3, 6, 12, 24}, 1) cfe 2w o wisH
=, T | @ Kol TR
(c) Prove that in a Boolean .algebra, if
: a= bthenab'+a'b 0.
ot I/ G B Fme eeEr® T a=b
=, (508 ab’ + ab=0 Wl -
(d) "Draw a dlagram for the Boolean
" expression (x+y+ z)(ocy + x'z).

< A (x+y+z)(xy+xz)?5m
g4 |

(e} Draw a diagram .of an OR-gate.
OR-(16 «BiF B oy T

3. Give answer of the following . (any four)
() Define a distributive lattice. Show that

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

<ot Rogd (o iceat | mﬂ@m @ Rt
mﬁiaﬁawwmq @ior =
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M)  Bis a Boolean algebra containing 0
- and 1. Show that S={0, 1} is a sub
~.algebra of B, _ '

‘ ownl@zaismmﬁmlﬁﬂ@@' )
S=1{o, 1}‘@%@:33@%:%@ o

(c) 4 Shbw that!the intersection of two sub-

algebras of g Boolean algebra is also a
sub-algebra.

AT G S —
(R B RR-omrmngy o

(@) Let A={1,2,3,5,6, 10, 15, 30} and
consider the bpartial order ‘<’ of

poset with partia] order ‘<’. Show that

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

4={1,2,3,5,6, 1, i5, 30} «b1 2

I R RSBl << A Reragon o SiRT

R B=P(s) 251 53 e 7=l

" TS S={q b, ¢ T ‘< e T G

| M T el | CWW@(A, <) W%
(B, <) Wi%s" e =
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(e) Define absorption and idempotent laws
of Lattice. Show that the idempotent
laws follow- from the absorption laws.

' B 1+1+3=5

Al | (e (T KT T SRACIIED
R AS IR :

() Express (x+ y)(x +z) and x in.CNF of
three variablés: x, Y, 2. 2Ye+2%2=5
(x+y) (x +2) TF xT %, Y; z 5510 &
CNF '© &0 1| ' :

" 4. Give answer of the following : (any four)

. a SR .. 10%4=40 .

fre B SeR fr s

(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

@ A relation ~ on the‘ set ‘of real
- numbers such as X~ Y if and only

if x®-ax<y®-4y-

@) A relation ~ on the sét R2 such as
o (a, b)~(c, d) if and-only if

|| od].
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d%tﬁ%il%swﬁasmw'mwﬁmrw

frrﬁamvr%mwo

) WW&W’F’Q%REWW Ie
x~ yifﬁWﬂmx —4x<y®-ay.

() W@_R“'S AP TTH ~ TS
(a, b)~(c,.d) I wiw Iz

 Jab]2]ea].

() “@i For any Boolean algebra B, show
' that | -
. (a+b)(b+e)(é'+a) =ab+bc+ca |
‘ ~ for all elements a, b, c of B. §
- o (@ Bt 3P @eeEl BR
SRR s a b, cIIAW

.(a+b)(b+c)'(c+a)=ab+bc+ca

(i) Prove the De Morgans laws in

_ Boolean algebra. : 5
mmeaﬁwﬁmmW
SNT‘T hall
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©

Express each of the - following
expressions in DNF in the variables
present : - 5+5=10
@) yz+(x+y)(x+z)

() xy +ylx +2)

o 20 TP oS %P R DNF'©

@

o 9128 |
()  xyz+(x+y)(x+z)
() 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.

SIS TG 3ot Bt it AR IR e
(oi6 AR IR siicg | @SR Bt SV A

2%, (ofonR Rige eits W AS @O W
aﬁWW|
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(e) (i) 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
G$F1néﬁ13ﬁhmwaﬁ¢$JDNf‘aﬁiG%Fﬂ
2 fofiot vore X, y, z ¥t A9
DW@WMWmeﬁMF‘
@Ol W 19 Wwgey

(ii) Express (x+y+z) (xy+x'z)' in
CNF. _ 5
(x+y+z) (J&y+xz)'as CNF'S i
40 :

() () Let the set of positive integers N
-be ordered by divisibility. State
whether the following subsets are
totally ordered and Just1fy your
answer :

(@ {2,4, 24} _
(b) {3,5,15,25}

(c) {3,15,45,90, 360}
2+2+2=6
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ﬁwmmmwwwmm |
el NT IR oo B @3Bt ool
e s T et o 3 e
=
@ {2,424}
) {3,5,15,25)
(© {3,15,45,90,360} -

(i) Draw the dlagrams for the
- following networks : 2+2=4

@ (x+y+2z) (xy+xz)
(®) sy +(2 (¢ +y))
89T TSR TR o 3|
(g) Prove that a non-empty finite poset has

(i) At most one léast element.

(u) At most one greatest element.
5+5=10

MﬁW@ﬁﬁwﬁﬁ@ﬁﬁﬁ@W@ﬁE'
ﬂ\iﬁ_’a

() I TR ot AR G A
(i) S YT @t AR T A
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(h) (i) Define dual of a lattice. Show that =~
dual of a lattlce is again a lattice.
' 1+5=6

@ﬁiaﬁﬁmmﬁmmmm
(ATIDR <51 R 4R Bt IR =

(i) Show that the set L.of all factors
of 12 under d1v1s1b111ty forms a
lattlce Draw its Hasse dlagram

4
A mﬂwmﬁw—ﬁw?ﬁrlza
TPCINER OeATT 72fS L bt by
k@lWﬁ@ﬁtﬂﬁWﬁﬂWl - ]’
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