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Que.1 Fill in the blanks.
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(1) If bfa then (a B) = revvernirnreens ¥ @5 BE Z.

@ a ® ld © B @ b

@ 5 M3 @ 4 (@ 6
(@ 100 ) 8 (@ 18 (@ 10

(@ 61 (b 00 () 12 (4 188
) I is Fermat’s number .
) 4 (0 6 (¢ 17 (& 15

(T) ax+by=¢ has integer solution if and ouly if

(a) (w,b)=2 (b) (a,b)=b () {ab)fe (d) ef(a,b)

(8) Prove that every swmber containing more than three

digits can be divided by 8 iff the mumber
forimed by o digits can he divided by 8.

(a) lasttwo (b) last three (¢} fivst two ()  first three
(9) B{m) € cvcnvrmrnis ¥ m>1

() wl () m (c) mtl () m-2

(10) If a is any iuteger and p ig prime then 6 = ooorees {mod p).

@1 p @ a @ @7
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Que.2 Answor the following { Any Ten )
(1 E32,y € Z such thas Za+yb = 1 then prove that (0,b) = 1.

(2) Prove that (a b ) =diff the following conditiong are sabistied :
(i) d/a, d/b (if} whenever ¢/a and ¢/b then e/d .

(3) Prove that [a, 5, d = {la,4,¢ .

(4) Ifq= P1Pa™ps™. ;% | where all Pi are primes and g; > (), thep prove that T'(a) = ﬁ(a; -+ 1.) :
Eak

(5) Prove that iuﬁ = Uplpyg |

(6) If m = gn +—r then prove that (u,,, Un) = (11, ),

{7) If a1 = by(mod n) and ag = by{mod n),then prove that 0143 = byby{mod n) .

(8 If eq = cb(mgd n) and (¢,n) =1 then prove that o = blsmod n).

(9) Is 765432 divided by 4 or 77 Varify it .

(10) Prove that a set of k integers g, (12,.(1'-3 <+ @ 18 & complete residue system modulo m iff
() k=m (i) o # aj(modm) | Vi #7.

(11} State and prove Fermat’s theorem.
(12) Find ¢(243) + P(81) + ¢(27) + B(9) + p(3) .

Que.d (a) Let ¢ be a positive integer greater than 1 then prove thas every positive integer « can can be
written wiiquely in the form C=Cg" F oy g 4 +eg+ ey, where 20,6€Z,
0<e<g, ¢ 20

(b} State and prove unique factorization theovem for positive itogoers,

OR
Que.d (¢) Prove that la,0{a,0) = ab, ¥ ap > 0.

(d) If m is composite integer and n,, = 1117 (in times) then prove that n,, is also composite
number .

Qued () Prove that odd prime factor of M, (p > 2) has the form 2+ 1, for sowme Integer ¢,

(b) Prove that Sle)<ava, Va>2

OR :
Qued (¢} Prove that odg prime factor of @ 2" .4 e > 1) is of the fomn 2L 5 1 for some intoger ¢

(d) Prove that Wy, =1l 4 3ul_, 4+ syl 4t ] .

Que.5 (a) Prove that the integer solution of 42 + 27 = g2 (X0 ¥) =1 can ho oxprossed as
r= 2’ - 209) |y = 90h yor=at R 02

- A P O
() Find positiye Hiteger solution of y - — _-)f = |

@
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OR

Que.5 (c) Prove that a general integer solution of g4yt 422 =t (5, 7,0) = 1is given by
p=(a -+ -, y = 2ab— 2cd, 2= 20d +2bc, w= Te b4+

(d) Find general sotution of 50z + 45y + 60z = 10 .
Que.6 (a) State and prove Chinese remainder tﬁeorem.
(b) Solve the system of congruences @ = 2(mod 3) ; & = 3(mod 5) ; @ = 2Amod 7).
OR

Que.6 (c) Prove that Euler’s function is multiplicative function.

(d) Prove that m is prime iff $(m) + 8(m) = mT(m).







