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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
Time : Three hours

iqures in the margin indicate
Th?:ﬂ? marks for the questions.

wer either in English or in Assamese,
Ans
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Choose the correct options :
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OPTION-A

(any ten)
1x10=10

If I 36 1= X(mod37), then x is
cofon, x 39 =9 ¢

(@) 36

)1

(o] 1 1]

(d) Nope of the abovye

TS AT ey LIEY
ST A5 @By g MANT e

congruent modulg 5, 7 O

T modulo
m I @l 27|
(@) Reduced residue system
ST SRTay oy
(b) Complete residue system
T SR elea)
(c) Elementary residue syster
eI SR o
(d) None of the above
ST dhle g
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E (iii)

(iv) .
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If ais a whole number and P1s a prime
number, then according to Fermat’s
theorem. :

MR a 91 AT R W= p BT TR ey

T, ol w6 Totetng S

(@) a?-q is divisible by p
af —a, p I Releg =
(b) aP -1 is divisible by p

a? -1, p 3 [oEy =

(c) a?-'_1 is divisible by p
Clp—l—l’ paﬁwg

(d) ap-—l = is divisible by p
B . g paﬁ'@W.@

The product of three consecutive
positive integers is divisible by

o 5l @hiT e we WA AR
sl Rorem sy ol AT = ¢
(@) 4 \ '

(b) 6
(c) 7
(d) 9
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(v)

The unit place digit of 127
127 I 935 i oiwh! = ¢
(@ 4 |

b) 6

© 8

(@)ne

Vi .
e L highest Power of 7 that divides 49! 5

Vi) If W g0 o
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‘ (b) Clsc(

491 7 ;
(@) 73;{%%73“@%@@0

(b) 8
(e §
(d) 10

be (mog
= m
d = geq (m, ¢) ) and 9%

(Cl) a= b(mOdE
i)

moq M
d

a= m(modb)

- QSm(‘modé)

a

(c)

q

3 (Sem-5/

(viti) Let 'p be an odd prime. Then

()

x2 =—-1(mod p) has a solution if p is of
the form :

aiEs, p <GB! SR Glfewe TR | o,
x% = —1(mod p) <o FNLH s, ez
p I TIFE
(@) 4k+1
(b) 4k
(c) 4k+3
(d) None of the above
- @[T GO A=

If a positive integer n divides the
difference of two integers a and b, then

7 @51 <AITSF TG TR n (@ a F* b WS
32 oA SRS el 9, cefed 2@,

(a) a=b(modn)

(b) a=b(modn)

(c) a=n(modb)

(d) None of the above
@9Fq GbI8 WY
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p 15 | 133 = x(mod3), then x is
() Which theorem states that Y 11 Rt =1 7R x I AW 132 = x(mod 3)
Prlrne then apl_l(modp) ﬁw ?Z@;{xa‘ilﬁﬂg
1
O IR Bs{oii S © ‘zrfﬁcip‘ﬂm ;‘;j :
AR @mm aP‘lzl(mOdp) . -
’ | ¢ O
@) Dirichlers theorem d 3
Dirichlet 5 Toog : (xiii) If the integers a, b> 0, then set of all
()  wi ‘ integers of the form ma+nb (m,n eZ)
Wilson’s theorem
. includes
Wilson 3 Tojapg % @ b>0, 451 wAe WA | cofon
(c) Euleps thlorern ‘ ma+nb(m,nez) TII AFCE NG
Euler Totsig Heid TR0
(d) CTmat’y little theorem (@) their ged but not lem
e the
Fermat 5y, s 299 ged € lem T
Cc) 1f 3w 100 1 e . (b) their lem but not ged
- '= Xfmog101), then *’ Si2o9 lom % god 7T
(@) XSy ‘ (c) both lcm and ged
o}
(b = lem S1% ged HTAGIR
: *ig (d) neither ged nor lem
- 101 ged S% lem @68 w2
d
Soieg By i 3 (em-5/CBCS) MAT RE1/RE2/G 7 Contd.
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(xii) For any integer a satisfying

6

DU P 5 Ssee £y 1|1 ST NOTEA S i Shngergmgis o WP S % PR AT A g RS S s T VAN R R AR o e |
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fdv) One of the solution of the COngruencc
15x = 6(mod21) is
15x=6(mod21) congruence O™ 9
G 2 g :
(a)
(b)
(c)
@ 8

=i (@) e

(xv) Th : i by
- iesremalnder When 50 is lelded

?soﬁi 74 & 29 ﬁm = = o
a) il
(b)
(c)
d 8

O A~ N

(xvi \ 4
) I;Irlll(rinber Oi: 1ntegers which are less tha
“PHme to 108 is 411

108 9 37, ,
m\') @ﬂ@ﬂ\
e, caeT

(@) 1g
(b
(c)
(d)

17
15
36
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(xvii) Euler phi-function of a prime. number
p is
p @1 Cfere A 2 O Euler phi
function 8

(a) p
(b) p-l

() p/2-1
(d) None of the above

R oo I Ao e

(xviii)The solution of pair of linear
congruence x = 3(mod 5) and

X = 4(mod 3) is

x = 3(mod5) % x = 4(mod 3) linear
congruence voIg g =

(@ x=13(mod 5)
(b) x=28(mod5)
(¢) x=13(mod15)

(d) x=13(mod 3)
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500! :
. o €Xponent fqefa <41
Flnd T(756)'
(756 3

Of the 5 2Umber of zeroes & ot
Mumberg Uet of first sevel

4
(d) :

(e)

h
) < " are inegers Suc(ﬂ)
% > then z(mn) = o(m)?
" I w2 sreat 2 A
Coton gl s %
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7
'nd the th¢ e 2

() If ged(a, b)=1, then find
ged (a+ b, @ —ab+ b?).
T ged (a, b) =1, cofen
ged (a+ b, @ - ab + b?) I AW Tfereq|

(g) 1If 7 a =b(modn) and W& m|n, then
show that a =b(modm).

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

(h) Find the solution of following linear
Diophantine equation 4x — 7y = -20.
4x — Ty = —20 RS Diophantine
ATFIOR A el |

(i) 1f x be any real number. Then show
that 3 x @51 Rwal AT TRAT =H,

cefoaiaE @ysdal @,

0 if x is an integer
{ otherwise
—1 i x @5t RS FRAN T

A2 |

() Show that if (el @ M2

185a = 1295(mod 259 then (S{H,
a = 7(mod37)

[ +[- 2=
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1 0 (d)
Swer z
oY four questions : 5<4
{o] 0 AL R et
1pn 1S the nth prime then sho
< XN ’ |
= 1 ! 7
P p, +"'+p\ is not an intoe” N
i o " 4 (e)
[ TR et p, 2 cot®
@ 1 " '
PROR el I
pl p2 +. +pi W’QI@ ﬂoQUT ﬂﬁ]
(b) g " 5
h {
{5,{)3 chat, the get of iﬂteggu" ‘
Syste’mz 313’ 34} is a complet® Rl
: ) mod .
W('W ulo 5. Mmﬁ ‘
ey qﬁis 13, 27, 31, 34} T ﬁ\rﬁ’ |
odygg, 5, CT/R€s1due syste™
S #
Noteg i’
pnm fat the number of dl?f"ve
that Z ( > Of positive intege? ™
d‘n M d)l
% = 2k
%
Q% Seayy S seqp n J fer
Za» l,u( d) k, cefext eyl
" ! = 2k
BCY M

If nis a prime integer with n > 2, then

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

A n @51 G TS RN TS n > 2, cefem
yedl @, (n-1)!=-1(modn).

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.
I a,q, ... a, @5t 74 residue system
modulo m 2@ 9% k a5 S SIS
syl T (k, m) =1, oo ka, + b,

ka, + b,..., ka, * b @51 I oS
Rl b S =9 residue -system modulo

m 241

() Find last wo digits of 54°%.

549805 (<[&E 701 ST faefa =i |
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@)

0)

ot®
% a
ger less or equal * £

the fractional part

)C} denotes

e Wl éntég.ers that leave a 1€
emajy, der; d;Vlded by 11 an

0 3 Wh - ded b}’ |
QGW%R en divi ﬁﬂﬁj

B \ =,
' @ ] %iﬂ@ S RGREl i A val
A &3 | %ETW o< :
2(p\3)'§ llp is & odd prirﬂe’
L
A b (]m Odp) Cﬂy
2(p-y), M ey e s 95
-S\l Ny
If o i uler,(Tnod )| ﬁﬂd

: n
¢(¢(7056)). ® Phi function,

|
X+2 {x} where [+ de? nd

4 Answer any four of the following questions s

10x4=40

oo eE Il BIfAET U T4 ¢

0 (@ If abz0 ahd ¢ be any three’

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

Furthérmor.e, show that if X and
y, is a particular solution of
a())c + by = ¢, then any other solution

b .
of the equation is X = Xo —gt and

Y=Y, +%t, t is an integer.

1M a,b#0 W ¢ Ricic oD Se

24| &R d =ged (a,b) &, O WK
@, ax+by=cﬂﬁﬂ‘@ﬁ7ﬁﬁ*ﬂﬂﬁnﬁﬁ
< S g AR d| ¢, SR el
@, IR x, W® y, ax+ by=c<ﬁ'0‘m
S COTORIRCE AP S HAAI

a
x'= xo--z—t (1= y’=yo+a-t TS t

&5} SRS FHAT |
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10x-g 41
Y=42 el
S, T Al

Pro avi
conge that the quadij P’f
"Hepce X +1=0 (maas ¢

Wh !
301:: P is an odqq primeé;
1on jfp p El(mod4)- L

koia
@, x4 Eo(modp)ﬂei

W ofs o @09 T

I

: 1'
n Zz
thep Wi and = ged (4 ﬂ)q,

a, awl(onl)*ove that cofemzea e 10
sl(modn) 5+57 J

iff

® that . ge! ;"

TS
Sgey ’
gy 2 #ln) oy s e ™
b B} spef 7o 2!

. te
(n) is an odd int
Perfect square.

16

()

(b) Prove that Hd[nd=n7’ for any

positive integer n. 5+5=10

r(n)
el T @, Mg d=n 2 , R

YA ORAG MRAN n 9 T |
(iv) (a) If a, a,,..., a_is a reduced residue
system modulo m, then k = go(m)_

T @5 Cyzoves akél%l' reduced residue
system modulo m 2, (Sfeq o

e @, k = p(m).

(b) Find the remainder when 1135 jg
divided by 13. S5S+3=10
11%F 13 (@ 9 IR O iy

7 ey =
(v) State and prove Chinese remainder
theorem. Also solve the system of
congruence,

Chinese remainder So#ms! TR elsie w1
F9ITS ©&TF congruence AAGIHR T fiofy

34 |
x =1(mod2)
x =2 (mod3)
x =3 (mod5)
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if a5, g A y(m)
3 FE0)5 it e .
1odl.lIO

C8er with m =2

et L ).
o(m) = O (modm
i{im &3] 5

Ty =0 (modm)!
Sucp 5 ang

0 (TIlOd ’Tl)

= E] w
0 (rnodm) ‘hen sho

% b the g cgers and 7 7
Ollowing
' n
= WWW A v 0 > O

a
b
Qe = (771
s bc(’no 9d’1) then cofedl
drl)
3 (Sem 9/CBCS) MAT Rg Yrp

*2/q g

iS

15
m, where M

. oot
the™ are three inte8y
ng(a,m)=1 t

(b) if 3 a =b(modn ) then csfeq

ac = be(modnc) for ¢>q

(¢ if I q= b(modn)and sy
d(modn) then cefeyy,
atc=b+d(modn)

(&

(d) if I q= b(modn)and =i
c= d(modn) then (sfew,

ac = be(modn)

(viit) (@) Prove that every positive integers
n (>1) can be expressed uniquely
as a product of primes.

A T (@, Al G TR FHY|
n (>1) 3 93 i@ e 74
TR sfFere fRpiee el FfR AR

(b) Determine all the solution of
Fx)=x* ~7x + 2 (mod5?)

flx)= %2 - 7x +2 (mode) 9

SRR e oy 25 | 5+5=10
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(b) If pis a prime, prove that

(ix) W o olp*) = p* —P". Also establish
that any real numper. ThC ;,10 that g(n) is an even Number for
?tf} 4 1+3+3* , n>2, 5+5=10

5y %W (Fﬂf{ﬂ : AW p G, e w11 oy
Ik . ?
WQQT @, AL W\Qm 2, ¢(pk)=pk -_—pk‘1 ICF], n > 23
(a) [x] { AR TAGAN T @, gfn) B ERY

_ 5% s el - R |
(b) [ X
X , ¢ 8

*m]t[th) m is any inte® q e

!
M ez ]
( %YCQ]‘ WW ;R i,{‘
. !
: x]+[ i
Yi< |
J [x‘f-y] {,
(d) [ [x
EJ % [i] siti"
integ. “M1" f m js a PO {g
i?
W {
By /
W Beg " e o ;I
“he 7
it 5 . 8 A o1 !
s g squ thmetic functio viné %

" Primg, Mare. ~free integer
Arithrrl o * Prove that 7(n)= 7 7
By 5, le Ty ki
3‘! % z3 wcesl Al @d@
E‘Q%ﬁﬁe@ o
T @, ) H
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