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MATHEMATICS
(Regular Elective )

Answer the Questions from any one Option.

OPTION-A
( Number Theory )
Paper MAT—-RE—5016.
| OPTION-B
(Discrete Mathematics)
Paper : MAT-RE-5026
Full Marks : 80
Jitne i Three hotirs

The figures in the margin indicate
Jull marks for the questions.

- Answer either in English or in Assamese.
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OPTION-A

1. Choose the correct options: (any ten)
‘ 1x10=10
% %@z afs Tfereal ¢ (Riere woh)
{)s | T 36 != x(mod 37 ), then x is
cofedl, x ¥ W 23 ¢
(a} 36
(b) 1
(el 510
(d) None of the above
Go[Fg B8 T
@) The set of integers such that every
integer is congruent modulo m to

exactly one integer of the set is called
modulo m.

el FLAE OO 1S en”—@i w2 7B
FeofersiE Wod @bl WS AANT A

congruent modulo m 23 OfF modulo
- m 3 @ =
(a) Reduced residue system
| G SRR el

(b) Complete residue system
ool SRS eleffe]

(c) Elementary residue system
eefRE ST el

(d) None of the above
@vixq bl T&
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(tii) If ais a whole number and p is a prime

(iv)

number, then according to Fermat’s
theorem.

AT a &1 4 TG B p Bl G ]
=, cofSarzE ThivT oA SREd]

(a) ap‘_a‘is' divisible by p -

. a?—a, pIRIE T
(b) q@r -1 is divisible by p
Aj.p 3 ey =
[e), a1y dsidivisible by p
i p?ﬁ@@@

[dl 4P-v_ g is divisible by p
@Ploq, pIREEm =

The product of three consecutive
positive integers is divisible by

s @fie @Ee w9 WAR AT
srsjefencsl Rorem $RY 7= TR = ¢

(@ 4

(b) 6
¢ 7
d 9

3 (Sem-5/CBCS) MATRE1/RE2/G 3 Contd.




(v) The unit place digit of 127 (viii) Let p be an odd prime. Then

1973 I GFT BT B! B ¢ B (. x* =-1{moed p) has a solution if p is of
@ 4 the form « '
a £
) 6 | @I, p G5 A GRS 22| ot
€ 8 | - x?=-1(mod p) <! T AR, Tfeg
(d). 2 : : p 9 TS
(vi) The highest power of 7 that divides 49!Is | R
49! F T T A 7 F D S ¢ ) 4k
a) 7 : . (c) 4k+3 . |
(b) 8 _ : (d) None of the above
(o) | S¥Tq Jhle Ty
d 10 ‘ i
i L d 9= (x) If a positive integer n divides the
sl ﬂﬁ e e difference of two integers a and b, then
d = Cd m, C) : ;
I | T GO 4T TS WA 1 (@ @ O b T
h o b[mOd%] N WA oI SIS Kol 7@, (ofen o,
W (@) a=bfmodn)
(b) a .E c[mod%} (b) a = b[mod n)
(¢) a=m(modb) (¢) a=n(modb)
' (d) None of the above
b ‘
(ar m(m"dg] | @5I<q Whle 7T
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(i) For any integer a satisfying
13° = xfmod 3), then x is s
fRICPIeAt w12 e x 3 A7 130 = x(mod 3)

(x) Which theorem states _that St p 1S

prime, then a?'=1 (modp)”? .

o GRTB Teiel ee “xfeE p <61 e

e x 9 i “Q‘ﬂ' 3
2] (oo 2, a?™ =1 (modp)” T
| bl 2o
(@) - Dirichlet’s theorem ;C)) ;
Dirichlet I TAAW @ 3

(b) Wilson’s theorem

(i) If the integers a, b> 0, then set of all
Wilson ¥ &9

-integers of the form ‘ma+nb (m,nez)

includes :
Euler’s theorem ‘ :
(@ g o I a, b>0, 751 wive WAy | cofewr
Euler § T : ‘
| ma+nb (m,n e Z) ST AT GG
(d) Fermat’s little theorem AT TSI
Fermat ¥ little &A1 (@) their ged but not lem
() 1f T 100 1= x(mod101), then x is o9 ged e lom 7oy
- ' b) their lem but not gcd
Sfsat i 9 ! ‘ (b) eir lem but not gc
ks : 299 lem 5% ged 9%
(@ e (c) both lem and ged
L _ ‘
(b) 121 . _lcm Ul gcd AL
(c) ,

(d) neither ged nor lem

bove
.- (d) None of the a . ged I lem @Bl w2y

NaEC aBle T
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(xiv) One of the SOIUt?On of the congruence (xvii) Euler phi-function of a prime number
15x = 6(mod21) is ; p is : :
15x§6(mod21) congruence (b1 @bl  p @Bl N AN TH O Euler phi
AL ZeT 8 : function 27 3
{a. s (@ p
b) 6
(b) (h) p-l
fe) T
i el pr-1

(xv) The remainder when 2% is divided by 1 S et dal
7 is o ST GhIe TZF
0507 7 (3 79e SR S 2T 8
o) (xviii)The solution of pair of linear
o " congruence x =3(mod5) and
e 5 3 x =4(mod3) is
d) 8 ‘ x = 3(mod5) % x = 4(mod3) linear

(xvi) Number oi? integers wh'ich are less than congruence Wb N4 = 3 -
and co-prime to 108 is
108 S F TR OF L G TG TR (@) x=13(mod5)

; WA 2q 8
gés g (b) x=28(mod5)
(@ 18
) 17 | : : (¢) x=13(modl15)
e 1o . w (d) x=13(mod3)
(d) 36 :
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2.

(a) Evaluate the exponent of 5 in 500!

' (¢) Find the number of zeroes at the end

Answer aﬁy five questions : 2x5=10

Riziear #foh! 2 Teq 1 8

500! 5 F exponent Fefd |
(b) Find 7(756). |
7(756) I W Tfered |

of the product of first seventy natural
numbers.

Siel 705! FOIRR FRA AR (T I
<l P X A2 el |

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

SHIREIN GRS 7! p Wl a1 TS p? +2
S (bl (e AP =Wl

() If m and n are integers such that r
ged (m,n) =1, then z(mn) = z(m) z(n)
AW m AT n 6! SRS T T IS,
ged (m,n) =1 CofeRl o™d =<1 (&,

Ainn)= ofodiiln)

'3 (Sem-5/CBCS) MAT RE1/RE2/G ~ 10
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() 1If ged(a, b)=1, then find
ged (a+ b, @—ab+ b).

ﬂﬁgcd (a, b)—l RSIOR
ged (@+ b, & — ab + b?) T S Sied|

(g If3W q= b(modn) and s m|n, then
'~ show that g = b(modm).
cofox (Y& (@, q = b(modm) |

(h) Find the solution of following linear
Diophantine equation 4x - 7y = -20.

4x — Ty = —20 (3R= Diophantine
ARECERE S el 21

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

that IW x 951 Rl B3 T2 =37,

coforieet wyed @,
0 if xids . an iﬁteger :
[x] £ [—_x] = { otherwise
1 2% x Bt Sy e oy
AN

() Show that if (Rl (¥ Fic2
185a = 1295(mod 259) then c.@f%m
= 7(mod 37)
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Answer any four questions :

5x4=20

Rzl B1f<6! 24 Tl 11 ¢

(@)

(b)

(c)

If p_is the n™ prime, then show that
1 1 Jaie s

— 4+t & - I3 not an ititeger.
Py P P,

Tt n oN TR WA p, T, (90T @Yl

1
3, L+-—41~+...+— SR RN 2 |
pl p2 pn
Shiows theat ivthesisebiiofiiintegers

{5,13, 27, 31, 34} is a complete Residue |

System (RRS) modulo 5.

@S @, {5,13, 27, 31, 34} I MY
BB @bl Wq( Residue System (RRS)

modulo 5.

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

that 2l 4d)]=2".

maﬁmwmﬂw n 3 foq onfe=
Teofmas W Kk, C@%_m AN FI (T,

Dl )] =
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-

(d)

(e)

(/)
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If n is a prime integer with n > 2, then

show that (n -1)! = —1{modn) .

M n GBI TR IS A TS 5, > 2, (ofot
ST @, (n-1)!=-1modn). '

It aa i a isia complete residue
system modulo m, and if k is a positive
m) =1 thentka i+ b,
ka_ + b, is a complete residue

integer with (k,
Ko il
system modulo m for any integer b.
ﬂﬁalag'... a_ 95! ) residue systém
modulo m & W& k 90l ISR SI29

AN TS (k, m) =1, (of%A ka, + b,

ka, + b,..., ka, + b @bl RGICE 549
<Al b T 794 residue system modulo
m 23|

Find last two digits of 54380,

543807 (%79 YOI e [l 99 |
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| @

(h)

42 {x},

?I’@[x] @ x T 9N T x OLF A J2ON
me{x}ﬂxa\aﬁﬂ?ﬁ
ﬁmwn

o (¢(7056)).

W ¢ @51 Euler ¥ phi ToW 27, (S(¥

0 (p(7056)) T TA Fefa Gl '

M (a)

= h denotes '
o ).C] . .{x} i bl oo 4.  Answer any SJour of the following questions :
greatest integer less or equal to x and 1o><4 e
{x} denotes the fractional part of x.
AN T8 3 x] =

If a,b#0 and c¢ be any three
‘Then
has a

integers and d=gcd (a,b).
show that ax+by=c
solution iff d|c.

Furthérmore, show that if x, and
Y, 18 a particular solution of

Fmd all 1nteg.e%"s that leave a remainder GO s L s
of 4 when divided by 11 and leaves a : -
remainder of 3 when divided by 17. e equa.tion- e “a‘t Lo
Al SBRER S Wl FeE =, R '
11 & [ FRE 4 ©beRE 9= 17 @29 Y=yYo+ d,tisaninteger.
TR 3 SPIT ATT | - | ,
(i) Show that if p is an odd prime, then IM a,b#0 = c A G T2
~ 2(p-3)1=-1(mod p). T 9% o ~ged (a,b) %, (0T (ST
fﬁpmwmcﬁa@,mmwm ?%;xggg_cﬂﬁaﬁmmmwﬁw
g AMCE d| ¢, SN TRe
7 2(p-3)!=-1(modp) | @, T x, Wy, ax+ by = o4 RO
() If ¢ is Euler’s phi function, then find A (SRS TTTIABR S TN

: b

o g e
x=xo—a—t i< y=yO+Et % t

@Gl S HA |
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(b)

10x-8y =42.

& A 2 AW e g 3
' psl(mod%).

i) (o)
)
(i) (a)
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Find the general solution of
7+3=10

10x -8y =42 I LS9 A4 fefa
Al |

Broye . that. the qﬁadratic
congruence x? + 1 = 0 (mod p),
where p is an odd prime, has a

solution iff p =1(mod4).

2 v (@, 22+ 1 =0 (mod p) I9 p
@5l STge] (I, fR9e congruence I

If I n >1 and W ged (a, n) = 1,
then prove that (OfeIZCE 2He T3
@&, a’™ =1(modn) S5+6=10)

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

oS < G4, o) B TR SR R |
3t w2 afte n @Bt T2l of 2=

()

(v)

(b)

(@)

(b)

: z(n) :

Prove that Hi pr il for Eny

5+5=10
@
o I @, yd=n 2, LI
WITF TG A n 7 qAE |
I agiiis o) is @ redyced residue,
system modulo m, then k = g(m).

positive integer n.

T a., az,..;, aknélﬁ reduced residue
system modulo m 2, (ofed IH

ST @, k = g(m). .
Find the remainder when 113° is
divided by 13. SEH=110

11%% 13 [ 259 SR SEE 9
7 [ =11 ’

State and prove Chinese remainder
theorem. Also solve the system of
congruence. :

Chinese remainder G20l 7= 2w 541

J (Sem~5/CBCS) MATRE1/RE2/G 17

#1590 OsTH congruence AN STICO Faae el
4 | ; :

x =1(mod?2)
x = 2 (mod3)
x = 3 (mod5)
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if I aq =
(i) (L) Show thet it Bd s A (b) i a = bfmodn) then CSfex
RRS modulo m, where m is a achC(mOdnC) for ¢>0
positive integer with m =2, then ; :
A +Qy ...+ Ay = 0 (modm). (c) if Al d = b(mod n)and. 9%
: ¢ = d(modn) then csfew,
Ceql (T; MR @y, g, ooy Ay DT ( )
. atc=b+d(modn)
RRS modulo m 28 9 m 95! 4gE :
e A IO , (oToTTEce, 3
Sl ;f_ (d) if I a=b(modn)and =%
=0
NG v el (odmi | ¢ =d(modn) then sfed,
(b) If a, b and m are three integers - ac = be(modn)
such that gecd(a,m)=1 and ; e
ab=0(modm), then show that (viti) (@) Prove that every positive integers
b =0 (modm). 5+5=10 n (>1) can be expressed uniquely
as a product of primes.
I q, b 9 m FoRGI we AW TS ‘
. da» —1m 7 % e B (T, eSB! 4ISRE w1l KA
gC (a,m)_ El a" ab=0(m0dm), n (>1) ﬁﬂww :ﬁmﬁim
(i) .a. b, ¢ d, nare integers and n > 0, ‘ : . G
then establish the following ; (b) Determine all the solution of
W a b, ¢, d, n TN AR IS n > 0, f(x):x2—7x+2(mod53)
cofeql osnd 91 (3, Gy ( 3)
flx)=x*-7x+2\mod5°) 9
(@) if A a = bfmodri)then Cof3 wibiREE TWeE fifr =1 5+5=10 '
ac = be(modn)
3 (Sem~5/CBCS) MAT RE1/RE2/G~ 19 Contd.
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(ix) If x be any real number. Then show
that IE3+3+3=10

T x GBI RE %7 WA =, cofoaes
WS @,

(a) [x] <x<[x]+1
(b) [x+ m] =[x]+m, mis any integer
m et Se Rl

© [x+lpl<bery]

@k el sl iR s 8 POSILIVE g

m m

integer
M m a6 IR LG FAR

(x) (a) Definc the arithmetic function 7.

If n is a square-free integer having

 prime factors, prove that r(n) g

Arithmetic T 73 @l Wl | W n
451 + 51 TR Gesiimes RS 2fe o
R4 T, (90 AN TN @, o(n)=2"
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(b) If p is a prime, prove that
@(pk): p* — p*'. Also establish

that ¢(n) is an even number for
B2 : 5F5=10

AWM p TR, o 3= (T,
Gﬂ(pk)=pk—p’°“1 i, n > 29
A TG 9 @, pln) € L
e | :
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O T (f) ~Write the boundedness law of Boolean
( Discrete Mathematics) algebra.
Paper : MAT-RE-5026 IR Tresifres v{ﬁawzﬁ st el |

Give Veryr short answer of the following: (g) Define a totally ordered set.
(any ten) ‘ s 0 GOt I w e Aeefen wewl |
T IS Eﬁj Teq fimt 2 (Rl 7251 (h) Product of two lattices is a lattice.
(a) Write the conditions to be fulfilled by : (State true or false)

an ordered set. ' 75! (50bS @erFe B (Fh = |

> & \9

g5 FES 7REfeT TR ol | _ (@T_CEW =)
(b) When two ordered sets are said to be (i) Write the binary operations defined for

ISOIIlOfpth ? a lgttlce.. %

@r'—ﬁw. ﬂiﬁﬁﬁmﬂ?ﬁﬂmém <ot @ope e e
(c) Defi Lonnded Tattice. (j) Write the simplified Boolean expression
c efine a

5 9@% m%m ) of (x+y)(x+2)(y~+2)-

¢ ' AR WAl |

(d) Under what condition a poset is said (x+y) (x+2)(y+2) W\" {ﬁﬁ ¥
~ o besa Jattice P f2peel fera |

R 5B <51 RFS @i Kkefe @bh We (k) Define a sub lattice.

(e) Give an example of an ordered set. <b1 TA-(AGET AR |
() Write the De Morgan’s law.
aBf @i AeEfed Triel |
f©’ sEesle FEses! e
Siben SCHRIMGTRELRERIG o2 Co ) (Sem-5/CBCS) MAT RE1/RE2/G 23




(}n) Define a complemented lattice. (b) Prove that the set of natural number

<Gl o7 (Fboa e |
(n) Give an example of tautology.

@1 Fojed Trigd Wl |

fo) State the absorption law of Boolean

form a poset under the relation ‘<’.
2ol 1 (ISR W AR ‘<’ AT
ARl 95! SRR i AR =

(c) Express the following as sum of

product form: A LBE
algebra. ;

. @Bl I Tremifed «REb ARCE! ol |
(p) Define conjunctive normal form.

ECINICICR O GREA G RN

A+ BC % @7d (T Bl o 3411

(d) Give an example of a bounded lattice.

<5l ~ifSm (eiioe Twae [l |

iy () Simplify: xy'+xy+x'y
(g) Write the commutative law of a lattice.

51 (wTovT T R R f
(r) Is (z‘*,/) a lattice ?

(z*,/) (51 oD =2

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

ol HMTARS Ces Wt o (R [hr)

(a) Define least and greatest element of

TP ¢ XY +XY + X'Y

(/) Write the properties of a modular

lattice. _
e @oee CaREIEE o |

(g) Give an example of a distributive lattice.
b fawe o Saresd |

(h) Prove that in a Bbolean algebra B,

o 4l (A @51 IR Tl B-q
(@)=a, VaeB

an ordered set.

51 T TRIeT ARDON Wi SO (e
geat |
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() Express E(x,y,z) =*y z') as complete

sum of products form.

il @R TR folst (gt

() Verify that : Foye! 2 41|
(prg)v(pr~q)=p

3. Answer the following: (any four) 5x4=20
o SR T Tl ¢ (R bifasT)

(a) What is logic gate? Mention some
important logic gate and explain any
one with truth table.

T (557 k@l & | @by =eney AT (ofoa
I foT2ll 11 ©IC 57 ST SfeTpioz 1<t
4 | : _ s

(b) Express the Boolean function

fx,y,z)= x+y'z as sum of minterms.

wore Temd w4 A TR At
Qtozre ot 2o 9, f(x,y,2) = x+y'z.
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()

(d)

(e)

If L is a lattice and a;b.eck then

prove that :
an(bve)=(anb)vianc)

it L <1 <1155 8 &R a, b, ¢ e L, 29 @
GAy el Bl o)

Prove that in a distributive lattice, if
an element has a complement, then it
is unique. :

o o9 (@ I G5t [esel @Ioe @bl TEs

HTE AT (0T CRG 4FF |

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

“and {l,2,4,5,10} if exist in the poset

(z*,ll).

(z*,11) wfs @fie wafer wimm
(3,9,12} 9= {1, 2, 4, 5, 10} 7<&feq sifvwox
5 oifs o w1k Tw Al e 1|

Show with an example that union of
two sublattice may not be a lattice.
G5! TR TS (RSA (T YB! G-
SIS 1 ToA-(IE e AN |
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(9)

(h)

Prove thét in a Boolean algebra, the

elements 0 and 1 are unique.

A 9 @ 9Bl A Jepifies 0 W 1
(T 751 G5 |

Simplify the- following Boolean

- expression

o JeNi AR AT I
20y +2)(x+y+z)

Answer the following : (any four)10x4=40

worg o] Ued e (ﬁmmmﬁfr)

(@)

For a Boolean algebra B, prove the

following :
e Frerifde B 3 90 weie g e
F41 8

) (a+b)=a.b

(i) (ab) =a +b

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

(b)

(c)

| (Mo - 5/CBCS) MAT RE 1/RE2/G 29

Simplify the {following Boolean
expressions :

e T SIRETE e 4

" 2y+a)lxtytz)

i) xy+x'z+yz

(i) x+y(x+y)+x(x+y)

Prove that in any lattice (L, A,v) the
following are equivalent : :

{311 <51 T A T (L, 1, ) = A ©ET8
PP 79T

() anr(bve)=(anb)vianc)

(ii) av(bch (avb)alave)

[

a,b,ce L
Let A=1{1,2,3,4 and censider the
relation given by _
M A={1,2 3,4} % T>F W@ Carg
R = (L 12,2), @1) (3,8), (3,4) (4,4)

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

g 4t @ Wi Fhie wiw e vz e
WL e | :
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(e)

(9)

What is a Karnaugh map? Use

- Karnaugh map to 31mp11fy the

following :

T (9 2 TR QT were [MAIpTE e
4

(i) ABC +ABC

(i) A'BC+ABC ‘
Prove the following identities using
Boolean algebra :

SEIC) ﬁﬂw{i S JrersiidTes FREe Nl
<4l 8

(i) (a+b)(a+ c): ac+ab

(i) ab+abc+a'b+abc=b+ac

(i) (@'+b)(a+b)=b

Represeﬁt the following in disjunctive
normal form (dnf)

wors PR ferwcae o el e |

Al

() (a+b)(a+b)
(i) (bc+ac)(ab'+c)
ﬁii) (@b)(a+b)=b
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()

(1)

Show that in a complemented
distributive lattice the following are
equivalent :

(T4 (T 9ot =5 [oad =Iboa A weTe

fret 7 g

i a=h

i) anb=0

i) avb=1

(iv) b<a

Prove that a non-empty finite poset has

CRICE = ReRERE R ni REE R LR KO

(i) at most one greatest element
s @b <Bf S CTE A

(i) at most one least element.

wfe @b 9ol wfkw Ge AT |

Determine all the possible sublattices
of D,,, where

fs = ORs 616010, 15; 30}
D,, 9 ¥&e AERY To-(#06 @R e
Dy ®ily28, 8, 6, 10,15, 30}
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