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BSc DEGREE EXAMINATION DECEMBER 2022
| (Fourth Semester)
Branch MATHEMATICS
IREE ' NUMBER THEOR y oo = :
"Tlme ThreeHours B S = Max1mum 75Marks

'SECTION-A (10 Marks) .
,- Answer ALL questions =~~~ - 0
ALL questlons carty EQUAL marks o (‘_l 0x1=10)

| l If the successor of two elements a,be N are equal then

(1)a<b (11)a> b (111)a_ b_ el (i b '
2 {ma, m(u)-— L S : o L
( 1)(a n - - (u)m(a (11) S (111)[a b] e (iv)m[a, b]..
lt pisa pmme and p*r? 1s also prrme then they are called '_ i SR
. (1)twm primes. ST b (u) coprimes _
: (111)Slamesc twms ,‘ SRR (1V) corrr_poslte_: S
© 4.The number sum of the d1vrsors of 45 is. o o
(1)6 72 (11)6 78 LR = (111)5 72 B (1v)5 78
S 5 “The integer 22 "—1lisa prlme for all n > O” thls con]ecture 1s due to B
. ’(1)Gold bach ' (11)D1r1chlet R (m)Euler e (1v)Fermat
6. 1If.(a,, m) = [:then the congruence ‘ax = b (mod m) has solutron | | o
'(1)only ongws S (11)more than one -
"(111)n0 ; 1‘.:-.-,,4:;: G ' (lV)tWO
 7.If(an)= 1 then ad’(“) =1 (mod n) thls theorem isdueto . S
: 1(1)Fuler a (11)Fermat - S (111)Euler-Fermat ‘ (iV)Wilson o

B ‘8 lhe two solutlons of the congruence x2 = 1 (mod p) where p isa prlme number :
(1)1 p B (11)—-1 P (m)—l p—l (1v)l p—l
9.Let (x Y,Z) be a positive solutlon of x2 + y2 =72 then both x and y 3

i (I)Odd o (n)even o y' s (m)cannot be odd (1v)none of these = |

- 10 For the equatlon x + y =n, Q(n) denotes number of y
y v(1)solut10ns v ' : S (ii)primitive solutlons " ,
= ‘(111)non-negat1ve pnmxtlve solutlons o (1v)negat1ve prlmltlve SOll.lthl’lS

SECTION B QS Markg)
Answer ALL questions

ALL Auestions carry BQUAR, Mafks oGxs=d)

1 1 a) State and prove Tnchotomy law on natural numbers

emenmbb= S

: ' 12 a) Prove Ifa and b are 1ntegers and pisa prlme such that piab then erther p|a or plb

b Findfthe highest pqw.:e_t‘ of 7 divi‘dingiooogv—.f e
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13.2) State and prove Gap theorem. -
b) If ac = bc(mod m) then a= b (mod ) where d (c m)f.,
- 14, ag State and prove Fermat s theorem }l | o
| | or
" b) Solve: 15x_6(mod 21): '

| ;15 a) Prove: If the posrtlve 1ntegers Xy y, z satlsfy the ‘equation X% + y = z° then at least
~one of X, y, 7.1s divisible by 5 B e ~ oo

()

b) Show that the functlon 1s multlphcatlve

SECTION -C (40 Marks)
' ~ Answer ALL questions - S e ST
ALL questlons carry EQUAL Marks SR (5 X 8 40) -

. _16 a) i Prove by Mathematlcal lnductlon that 13 +23 4+ +nd= n—%ﬁ;(S)

) 11 Prove that (am)“ = am“ a m ne N (3)

b) State and prove lelsron algorrthm

| 17a)Ifa+b;t O,Qa,b) = 1andpxsanoddpr1me Provethat(a+b 2P +bP )— 1orpy.ﬁ .

 20.) Obtain the solution of x* +y? = 2°.

Qr

' b)State and prove Mobius 'invers.ion formula,

18.a) Prove that 'Ferrnatﬁ'nurnbers"-are_eobrim'es,‘

- *:b)'_vFin‘d._the-féﬁéji:@,dét-‘v’vhen?a,riﬁ:S is divisible by 7.

i 1:39'..a)f'State and prove 'Wilson’s,.theorerng. N
 b) Find the remainder when 18! is divided by 437.

Or '

b) Fmd all Pythagorean trlples (x y, z) wrth x <y and z= 481 Whleh of these tr1ples ’
o are prxmrtlve? RN : ; S -
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