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OPTION-A

1. Choose the correct options:: (any ten)

1x10=10
wa T A et ¢ (Rewean 72br)
- (i) If Im 36 1= x(mod 37), then x is
cofoq, x I I =3 8
(a) 36

(b) 1
(c) 10

(d) - None of the above
G YOIG T
(i) The set of integers such that every
integer is congruent modulo m to

exactly one integer of the set is called
modulo m.

TS JARANE ﬂ\ii ﬁB!?iS T 3” iGl R 5[\1’“3
A mIFE AT Wbl TIe FWNI TACS

. congruent modulo m ™ 9OiF modulo

m 31 (R W

(a) Reduced residue system
ZPTI SR 2Aeffett

(b) Complete residue system

e SR effet

(c) Elementary residue system
AT SR elet]

(d) None of the above

| Q2TT GBS =Y
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(i) If ais a whole number and pis a pﬁme
number, then according to Fermat’s
theorem.

- IMCR a GO S WY W= p @B GRS AR
2, (ofoARE TNTI ool S

(a) @P _q is divisible by p
ap —-a> P q ﬁ@r\'ﬁ[ @

(b) ar -1 is divisible by p
a? -1, _pa ii\ﬂlgll E

() oP-1_1 is divisible by p
atl —1s p@ﬁ'@l@@-

(d) gP-1_g is divisible by p
ap‘l —a> P 9 H\"Igi] ESl

(iv) 'Th'e'product of three consecutive
positive integers is divisible by
ool @ WIF SPe MYR AT
Fvjfaee [Metem FRT #=1 FRAME =2 ¢

(@) 4
(b) 6
(c) 7
@ 9
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(v) The unit place .digit of 1973
1273 I OFF ZINF TRIWOT 3
(a) 4 |
(b) 6
(c) 8
(@ 2
(vi) The highest power of 7 that divides 49! s
49! 3T 2J4 IRT A 7 I A US T 3

(@) 7

(b) 8

(c) S

(d) 10

(vii) If AW ac = be (mod m) and Jqie

d=gcd (m, c)
(@) a= b(mod—g]

. = i

(b) as= c(mod r )

(c) a=m(modb)

- b
(d a= m(mod a] -

- 3 {Sem-5/CBCS) MATRE1/RE2/G 4
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(viii) Let p be an odd prime. Then
x? = -1 (mod p) has a solution if p is of
the form = |

@3, p @O YA e WA | (e,
x2 = -1 (mod p) <bI YR A=, IME
| p ¥ TR
(a) 4k+1
(b) 4k
(c) 4k+3
(d) None of the above
829 qoI8 %d

(ix) If a positive integer ‘n divides the
difference of two integers a and b, thén

- fi @B AN S WL n (@ q O b SIS
AP YOI SEATaE el FE, cofod 2,

(@) a=b(modn)

(b) a=b(modn)

(c) a=n(modb)

(d) None of the above |
\ha O8 G IR e

3 Sem-5/CBCS) MAT REI/RE2/G 5 " Contd.
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() Which theorem states that “if pis

prime, then a??=1(modp)”?
oo (FINCE SR oo “afiez p @B Gfee
A (ofe TH, aP =1 (mod p)”
(a) Dirichlet’s theorem
 Dirichlet 3 Soiei
(b) - Wilson’s theorem
Wilson ¥ 24w

(c) Euler’s theorem
Euler 3 S
(d) Fermat’s little theorem
| Fermat 9 little oAy
(¢) If T 1001= x(mod101), then x is
cofoml x I N
(@ 99 -

(b) 100
(c) 101
(d) None of the above

@I oIS W
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(i) For any integer a satisfying
13% = x(mod 3), then x is
R S19e R x I AW 13°% = x(mod 3)
TAXxINIRS

(a) 1
(b) 2
e O

(d) 3

(xiii) If the integers a, b> 0, then set of all
" integers of the form ma+nb(m,n € Z)

includes

% a, b>0, @TW"J@ A} 7| Cofout
ma+nb(m,nez) TIRI FAFET SIS

FRAPA FHLZOCH!

(a) their gcd but not lcm
1zeq ged ¥ lem T

(b) their lem but not gecd

1294 lem ﬁﬁ@ gcd 9=
(c) both lcm and gcd

lem ©< gecd & 512

(d) neither gcd nor lcm
gcd W% lem €HI8 T2
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(xiv) One of the solution of the congruence
15x = 6(mod?21) is
15x = 6(mod21) congruence (G «bl
AL T 8 '
(a)
(b)
(c)
@ 8

(xv) The remainder when 2% is divided by
7 1s |
250 7 (J ]V IRC SIS = ¢
(a)
(b)
(c)
(@ 8

(xvi) Number of integers which are less than
and co-prime to 108 1s |

108 SIS 7 T O 7Z GRS SIS LT
T A R 3

(a) 18

(b) 17

(c) 15

(d) 36

N O On

() S N Y
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(xvii) Euler phi-function of a prime number
p is

p 96l GMfers W4y A 9" Euler phi
function 23 3 |

(@ p

(b) p-l

(c) p/2-1

(d) None of the above

GoFE QI8 A%F

(xviii)The solution of pair of linear
congruence x =3(mod5) and

x =4(mod3) is

x = 3(mod5) W% x = 4(mod3) linear
.congruence 4G I 22 3

(@ x=13(mod5)
(b) x=28(mod5)
(c) x=13(modl5)

d) x= 13(modé)

3 (Sem-5/CBCS) MATRE1/RE2/G 9 -Contd.
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2. Answer any five questions: = 2x5=10

Ricereat =leor et Tel 391 8 |
(a) Evaluate the exponent of S in S00!.

500! 5 ¥ exponent GREESIT
(b) Find 7(756).
7(756) I WH Tfered |

(c) Find the number of zeroes at the end
of the product of first seventy natural
numbers. '

2% 7051 FSIRS TRAYN AT o I
It Yo R AP [efw 71 | -

(d) Find all the prime numbers p such that
p? +2 is also a prime number. -

 WIBREIR G WA p Fefa T TS p? + 2
8 o (& A '.
(e) If m and n are integers such that
ged (m,n) =1, then z(mn) = z(m) z(n)
I m R n GO SRS WY W AT,
ged (m,n) =1 (ofsq &9 T (F,

r(mn) = 7(m) z(n)

3 (Sem-5/CBCS) MAT RE1/RE2/G 10 -
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(). If ged (a, b) =1, then find
ged (a+ b, a?-ab+ P?).
W ged (a, b) =1, cofo
gcd (a+ b, @ - ab + b7 I TN Sfered |

(g) If I q = b(modn) and ®% m|n, then
‘show that a = b(modm).

coforl (yedl @, a = b(modm) |

(H) Find the solution of following linear
Diophantine equation 4x — 7y = -20.
4x - 7y = —20 (9T Diophantine
SRR T [l 4

(i) If x be any real number. Then show

that % x 67 A @I AW 24,
cofoazest (yedl (3,

if x is an integer
[x]+[_- x] ={ otherwise
—1 zff x GBI TG A
| |
() Show that if Y& A M2

' 185a = 1295(mod 259) then (ofSAl,
a =7(mod37)

3 (Sem-5/CBCS) MAT RE1/RE2/G 11 Contd.
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3. Answer any four questions: 5x4=20

Rzt SIfSY e et =1 2

(@) If p is the n™ prime, then show that

1 1
—+— ...+

pl p2 Pn

is not an integer.

M n ©N GRS FPB p, W, (0T @RS

q, -—1—+—1—-+...+L GG FHJ =4 |
pl ‘ p2 Pn '

(b) Show that, the set of integers
{5,13, 27, 31, 34} 1s a complete Residue
System (RRS) modulo 5.

e (@, {5,13, 27, 31, 34} TG MRIPE
e RGI| j‘I"°"i°f Residue System (RRS)
modulo S.

(c) If k denotes the number of distinct
prime factors of positive integer n. Prove

that Zd|n' p(d)|=2" .

- g OB 4R S A n < foF ohifer
TP A k, (ofeq omd I (T,

Dl #d) =25

3 (Sem-5/CBCS) MAT RE1/RE2/G 12
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| (d) 1f nis a prime integer with n > 2, then

show that (n-1)!=-1{modn).

M n @B CTfETE S4S WA TS 1 > 2, cofoa
el @, (n-1)!=-1{modn).

(e) If aa, .. a is a complete residue
system modulo m, and if k is a positive
integer with (k, m)=1, then ka, + b,
ka, + b,..., ka_ + b, is a complete residue
system modulo m for any integer b.
IM a,a, ... a_ 96 94 residue system
modulo m TW % k @b 49 TG
WA TS (k, m) =1, CSfOA ka, + b,
ka, + b,..., ka, + b 95 Rl w18
AL b I 794 residue system modulo
m 29|

(f) Find last two digits of 54380,

549803 (] Yol ST [T 4 |

| 3 (Sem-5/CBCS) MATRE1/RE2/G 13 Contd.
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(g) Solve 3[x]=x+2{x} where [x] denotes
greatest integer less or equal to x and
{x} denotes the fractional part of x.

AU 908 3[ x] = x+2{x},

TS [x] @ xI TN A9 x OF T JROA .
TG RYE JEA AR® {x} T x T SAXE
ot 3|

(h) Find all integers that leave a remainder
of 4 when divided by 11 and leaves a
remainder of 3 when divided by 17.

TR SIBIRGAR Te TR Wefy 4, R
11 @ R4 IRE 4 ST O .17 & ==[9
asﬁtassiﬂmﬂwn |

(i) Show that if p is an odd prime, then
| 2 (p-3)!=-1(mod p)-
I p @B YA G 2, (O0F MYsA @&,
2(p-3)!=-1(modp) | N
(i) If ¢ is Euler’s phi function, then find

@ (p(7056)).

Im @ 9Bl Euleraphlww oS
o (p(7056)) I TN Refa =)

" 3 (Sem-5/CBCS) MATRE1/RE2/G 14



BIKALI COLLEGE LIBRARY

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

Qﬁﬁ!ﬁﬁﬂ%ﬁiﬁk$RWTﬁﬁaW€@Nﬁ7@ﬂ8
() (a) If a,b#0 and c be any three
integers and d=gcd (a,b). Then

show that ax+by=c has a
solution iff d|c.

Furthérmore, show that if x, and
Yy, is a particular solution of
ax + by = ¢, then any other solution -

of the equation is X'= X, —Et and

' a : ' :
Yy=Yo+ Et’ t is an integer.

AW a,b =0 I ¢ EE foH6 wwe
A iR d=gcd (a,b) =, (9% e
@, ax+by=c AT TN AR
I W% GFNG TMC d| ¢, SCH (s
@, ICZ x, W% y, ax+ by = cI R
MY (O SAZCE TN S AL

GG} TP FALI |

3 (Sem-5/CBCS) MATRE1/RE2/G 15 Contd.
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(b) Find the general solution of

(W) (a)
(b)
(iir) (a)

10x -8y =42. 7+3=10

10x -8y = 42 T YRS T« AT
sl

Prove that the quadratic
congruence x° + 1 = 0 (mod p),
where p is an odd prime, has a

solution iff p =1(mod4).

ANMY TN &, x2+1=0 (mod p) IO p
@5l Sga GNe, a9 congruence ¥
a5t AR AR T R qFN@ IR

p =1(mod4).

If I n'>1 and 9= gcd (a, n) = 1,
then prove that (oToMZE oe T
@, q*™ =1(modn) 5+5=10

Prove that r(n) is an odd integer
iff n is a perfect square.

e T4, 7(n) 9O SN LS IR
Tf% =% qfeg n @ot s 35l =

3 (Sem-5/CBCS) MAT RE1/RE2/G 16
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r(n)
(b) Prove that My,d=n 2

, for any

positive integer n. 5+5=10
(n)
g 9 3q, IMy,d=n 2, RIS
A IS MY n I I |
(w) (a) If a, a,,..., aq_is a reduced residue
system modulo m, then k = g(m).
W a,, a,,..., a 96 reduced residue
system modulo m ¥, cofom e

e @, k = p(m).
(b) Find the remainder when 1135 is

divided by 13. 5+5=10
11353 13 (@ ]9 FRA SHg w4
77 [T 11|

(v) State and prove Chinese remainder
theorem. Also solve the system of
congruence. '

Chinese remainder G22imco! &R eisid T
F9I0® ©e) congruence AN LI FY [efz
9 |

x =1(mod2)
x =2 (mod3)
x = 3 (mod5)

3 (Sem-5/CBCS) MAT RE1/RE2/G 17 . Contd.
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(vy) (a)

(b)

Show that if a,a,,...,a,,) is a

" RRS modulo m, where m is a

positive integer with m =2, then
=0 (modm).

wedl (@, TME a,, Ay, .oy gy 01

RRS modulo m 2@ % m 90! {HINE
TqPY FAAJ TS m =2, (,_\5[\92]. 1R,

Q, + @y + ...+ Ay =0 (modm) |

If a b and m are three integers
such that gcd(a,m)=1 and

- ab=0(modm), then show that

b =0 (modm). 5+5=10
W @, b W m ORI =S WY T
gcd(a m)=1 % ab= O(modm) |
cote, (748 (A b= 0 (modm).

(vii) If a, b, ¢, d, n are integers and n > 0O,
then establish the following '

% a, b, ¢, d, n A8 MY I8 n > 0,
cofomt e 4 (3,

(a} 1fﬂﬁ a = b(modn ) then (._r_?ﬁ

ac = be(modn)

3 (Sem-5/CBCS) MAT RE1/RE2/G 18
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(b) if AW a = b(modn )then- cofon

ac = _bc;(modnc). for c>0

(c) if I a =b(modn)and ==
¢ =d(modn) then cofeal,

a+c=b+d(modn) |

(d) if I a = bfmodn)and B
¢ =d(modn) then (oo,
ac = bc(modn)
(viii)- (a) Prove that every positivé intégerS'

n (>1) can be expressed uniquely
as a product of primes.

o T4 (T, SO IS Y FRAN
n (>1) F 9IS O GRS, FYT
YR SR Zpiel AT FRT Al |

| (b) Determine all the solution of
F(x)=x2 - 7x+2 (mod5?)
U f(x)'= X% —Tx+2 (ﬁod53) g

SGIREIR g [ |1 - 5+5=10

3 (Sem-5/CBCS) MATRE1/RE2/G 19 . Contd.
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(ix) If x be any real number. Then show

that’ 7 1+3+3+3=10
Hﬁxﬂﬁﬁz@mmmw@, cofeazeE
@ed 3, .

(@ [x]sx<[x]+1

(b) [x+m]=[x]+m, mis any integer
m R srae 32

(c) . [x]+[yl= [x‘,+_y]

IR
(d) [;]":I=|:Ej|, if m is a positive

integer
M m OB HISE SAY TR

(x) (a) Define the arithmetic function rz.
If n is a square-free integer having

r prime factors, prove that 7(n)=2".

Arithmetic To= 73 At gl @ n
Gl 51 G Teotivss RNE 36f e wivs
HRA W, (9% AN T @&, 7(n)=2"-

3 (Sem-5/CBCS) MATRE1/RE2/G 20
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(b) 1f p is a prime, prove that
(D(pk)= p" - pF1. Also establish

that ¢(n) is an even number for
n>2. 5+5=10

AW p (N, s a1 g,
o(p*)= p* - p*! SF, n > 27
AR Tofgielm = (T, o(n) a5 g0
SR |

3 (Sem-5/CBCS) MATRE1/RE2/G 21 - Contd.
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OPTION-B
( Discrete Mathematics)
Paper : MAT-RE-5026

1. Give very short answer of the following :
(any ten) 1><10 10

wmmmﬁm (ﬁmmrfﬁ‘r)

(a) Write the conditions to be fulfilled by
" an ordered set.

| uﬂﬁzﬁﬁ@mﬁﬁr@’mﬁam .

(b) When two ordered sets are. sald to be
isomorphic ?

WOl @i 7o o atm% AT R ?
(c) Define a bounded lattice.

a6t #ifRqm (@ooe e W |

(d) Under what condition a poset is said
to be a 1att1ce‘> -

& 596 Wbl WRFE TfEs AEZS Cﬁ%ﬁ‘@"

(e) Give an example of an ordered set.

451 i Feafes Turmaet |

3 (Sem-5/CBCS) MAT RE1/RE2/G 22 Contd.
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() Write the boundedness-law of Boolean
algebra.

T Treniter ARaasTs 312@1 7t |
(g) Define a totally ordered set.
&5t =y @i e et )

(h) Product of two lattices is a lattice.
(State true or false)

@rcai%ﬁ@cfmm @ive @1,
- (fETnt ey @ i)

(i) Write the binary operations defined for
a lattice.

Bl (5705 Cae AFANRR ﬁmnl

(i) Write the simplified Boolean expression
of (x+y)(x+2)(y+2). |
(x+y) (®+2) (y+2) TrES T A
fapes] ferat

(k) Define a sub lattice.
«B1 To-(Afbea Fieet |

(1) Write the De Morgan’s law.
% Srsi fasteot fevat

3 (Sem-5/CBCS) MAT RE1/RE2/G. 23 Contd.
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(m) Define a complemented lattice.
@51 #FF (106 Burzd |
(n) Give an example of tautology.

<51 Torfe] Twid |

(o) State the absorption law of Boolean.

algebra.
A5l T AeHifder «ITRTHA NANCH! o
(p) Define conjunctive normal form.
eiefoe Jeewe & &
(q) Write the commutative law of a lattice.

@Ol ca'ﬁﬂﬁ s [Esa [Eseer o7
(r) Is (z*,/) a lattice ?

(z-,/) B =ifop =2

2. Give answer of the following: (any five)
' 2x5=10

e 2HER] Ol Tl ¢ (facrear <Iwor)

(a) Define least and greatest element of

an ordered set.

51 FhF Aot AfRYoN Wi SiPoT GlleR
g |

3 (Sem-3/CBCS) MAT RE1/RE2/G 24 Contd.
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. (b) Prove that the set of natural numbex;
form a poset under the relation ‘<’.

23 N (A oI AN 200! ‘<’ AFHS
7| OB SE @i R 2

(c) Express the following ' as sum of

product form: A+ BC.

A+BC 3 @9 @swe fZoiest e 311
(d) Give an example of a bounded lattice.

%! iffm (@oee Twiead vz |
(e) Simplify: xy'+xy+x'y
HEAFRA ¢ XY +xyYy + X'y

() Write the properties of a modular
lattice.

eI (eTo5R AN el |
(g) Give an example of a distributive lattice.
P Rcicr G RGITE RCIES BRI

(h) Prove that in a Boolean algebra B,

2o mqﬁtiﬁ’m%ﬂﬁtﬁ B-4
(a'){=a, YaeB .

3 (Sem-5/CBCS) MAT RE1/RE2/G 25 - Contd.
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(i) Express E(x,y,z) =y’ z') as complete '
sum of products form.

ol o (IR fROTet orged |

() Verify that: oyol N9 FH0 |
(pAq)V(p/\”Q)Ep

3. Answer the following: (any four) 5x4=20
OoR 2PRIRT Se’ Tl 3 (Rt 51T

(a) What is logic gat'-e'p Mention some
1rnportant logic gate and explain any
one with truth table. '

715 (551 Al 6 | YOy SieenTn e ovg
TN &0 S IR G5 FAoToiN SifeTRTE A0
4 |

(b) Expr-ess the Boolean function

f(x,y,2)= x+y'z as sum of minterms.

oo S I AR FEAAEIT OIS
qsrEe Rpiesl oo 9, f(x,y,2)=x+Yy' 2.

3 (Sem-5/CBCS) MAT RE1/RE2/G 26
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()

(d)

(e)

If Lis a lattice and a,b, ce L then

prove that

an(bvec)z(aab)v(anc)
W L 95! <106 W o a, b, c e L, A9 3 @
a/\(bvc)z(a'/\b)v(q/\c)

Prove that in a distributive lattice, if
an element has a complement, then it

1S unique.

o <91 (@ I 9Bt [e1d @ fovs @Bt (Tiew

T AT (OB IR G A |

Find the greatest lower bound and
least upper bound of the sets {3,9, 12}

" and {1, 2. 4. O, 10} if exist in the poset

(z*, 11).

(z7,11) e wfiw o3 SIECE
(3,9,12} W= {1, 2, 4, 5, 10} oA sifFTon
AR sAfiws o s % ARwa R

‘Show with an example that union of -

two sublattice may not be a lattice.

qb1 TuizReR STRITS (7483 (T YOI BA-CHAboS -
A A6 ToI-(HALE I8 AR |

* 3 (Sem-5/CBCS) MAT RE1/RE2/G 27 Contd. .
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(g) Prove that in a Boolean algebra, the

elements 0 and 1 are unique. °

ol 3] (@ Bl IR Seeides 0 m- 1
GTE 401 @3 |

(h) Simplify the following Boolean

expression

weiq e FIfeTeet A<
2(y+2) (x+y+2)
4. Answer the following: (any four) 10x4=40

'memz(msﬁﬁ)

(@) For a Boolean algebra B, prove the

following :
T qeeifds B T e 0TS WAPTHR A
S

() (a+b)=a.b
(i) (a.b)' =a +D

3 (Sem-5/CBCS) MAT RE1/RE2/G 28



BIKALI COLLEGE LIBRARY

(b) Simplify the following Boolean
expressions :

oo TN IRPTER A
() z(y+z)(x+y+2)
() xy+xz+yz
(i) x+y(x+y)+x(x+y)
(c) Prove that in any lattice (L, A, v) the

following are equivalent:

ersiel T (A I LS (L, A, v) I OTO

fraTsrg, ITrgen

() an(bvc)=(anb)vianc)

(i) av(bac)=(avb)alavc)
| a,b,celL

(d) Let A={,2,3, 4} and consider the
relation given by

MW A={,2 3,4} W% TRF T (==
= {L1), 1), 2,2), (3,1), (3,3), (3,4), (4,4)}

‘Show that R is partial ordering and
- draw its Hasse diagram.

el mw\ﬁa‘?:ﬂeﬁﬁmm == foa
@\WWI ’

3 (Sem-5/CBCS) MAT RE1/RE2/G 29 - Contd.
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(e) What is a Karnaugh map? Use
Karnaugh map to sunpllfy the -

following :

TG (A 52 WWWWW _
>4

() ABC +ABC
(i) A'B'C+ABC
() Prove the following identities using
Boolean algebra : '
LS ﬁﬂm‘:{z iﬁﬁ Jretidoy ATO et
9 3
) (a+b)(a+c)=ac+ab
(i) ab+abc+ab+abc=b+ac
(i) (a'+b)(a+b)=b
(g9 Represent the following in disjunctive .
normal form (dnf)

were frarng st e FIeNe fZeice z:zm
w :
(a+b)(a@'+ b)
(i) (bc +ac’)(ab'+c)
(i) (a'b)(a+b)=b

3 (Sem-5/CBCS) MAT RE1/RE2/G 30
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(h) Show that in a complemented
distributive lattice the following are

equivalent :
MYeA (@ Bl 57T Kogd (=oe1 A Te1o
i Sz FTrgen |
() a<b
(i) anb=0
(i) a'vb=1
(iv) b<a

(i) Prove that a non-empty finite poset has
ol 1 CF Bt R T e el oS

(i) at most one greatest element

wfe @b @bt A Gle A

(ii) at most one least element.

wifs @ Wb Al G A |

(i) Determine all the possible sublattices
of D,,, where '

D,, =1{1,2,3,5,6,10,15, 30}

D,, I AN VR SA-(=I0E - @ﬁﬁ?f%r\fm
D,, =11,2,3,5,6,10,15, 30} .
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