
Total number of printed pages-16 
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(Held in 2022) 

MATHEMATICS 

(Regular Elective) 

OPTION-A 

Paper MAT-RE-5016 

(Number Theory) 
Full Marks 80 

Time: Three hours 

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

Answer elther in English or in Assamese. 

PART-A 
Choose the correct option from the 1. 

following: 1x10 10 

If a and b are any two integers, then 

there exists x and y such that, 

(a) gcd(a, b) = ax+ by 

Contd. 



(b) gcd(a, b) = ax-by 

(c) gcd(a, b )= ar" + by" 

(d) ged(a, b) = (ax+by 

(ii) Let m be a positive integer. Two 

integers a and b are congruent modulo 

Two 

m iff 

m DI 4AIY 7*RUT Ia b Re 

RU 7D congruent modulo m TR 

(a) m|(a-b) 
(b) m|(a+b) 

m|(axb) 
(d) Both (b) and (c) 
e) 

(ii If (a) a=b(mod m) and () 
C d(mod m), then (ooARA) 

(a) a+c =b+d(mod m) 
(b) a-c=b-d (mod m) 

(c) a-c=bd (mod m) 
(d) All of the above 

(9144 DRA) 

3 (Sem-5/CBcs) MAT RE 1/RE 2/G 2 



fiv) The RRS modulo 6 contains the set of 
iv) 

integers 

RRS modulo 6 E TE 7*UN 7RJOOI 

(a) {0,5} 
1,5 
1,2,3 

(d) {1,3, 6} 
() 

(b) 
(c) 

(v) The solution of the linear congruence 

2x =1 (mod 3) is 

2x=1 (mod 3) congruence CR 

(a)x = 2 (mod 3) 

(b) x =1 (mod 3) 

x= 0 (mod 3) 
(d) 

(e 4De ) 

Euler function of a prime numberp, 

(c) 
None of the above 

vi) 
i.e., #p)=? 

p)=? 
(a) P 
(b) p-1 
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c) -1 
(d) None of the above 

(0 DIG ) 
(vii) Which theorem states that Tf p is aa 

prime, then (p-1)! = -1 (mod p)' ? 

(a) Dirichlet's theorem 
(b) Wilson's theorem 
(c) Euler's theorem 
(d) 
p961 
(p-1)! =-1 (mod p)- RI TA HI 

Fermat's Little theorem 

, 

? 
(a) Dirichlet a 7 

b) Wilson TAT 

Euler a GAT 

(d) Fermat 7 Little T4ig 
(vil) "Let p be a prime and p does not 

divide a, then aP=1mod p" is a 

statement of 

(a) Dirichlet's theorem 
b) Euclid's theorem 

Fermat's Little theorem (c) 
(d) Wilson's theorem 
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" p D1 fa 7RUI p, a fastT 

, CoOARTa aP=1(mod p)" RTII 

(a) Dirichlet 7 T4T 

(b) Euclid TIT 

(c) Fermat 7 Little GrT (c) 
(d) Wilson 7 T4T 

ix) The unit place digit of 346 is 

346 4 KPTUI 

(a) 
(b) 

1 

3 

(c) 
9 (d) 

The highest power of 7 that divides 

50! is 
50! UTI 7 AÍTT5 TODI 

(a) 
(b) 8 

10 (c) 
(d) 5 

2. Answer the following questions: 2x5=10. 

(a) Apply Chinese remainder theorem to 

solve 

X=3 (mod 5) 
X= 5 (mod 7) 

/Sam /ODoCL AAAT D 1inno Ja Contd. 



(b) Find (100). 

(c) Prove that r(m) is multiplicative, i.e., 

rm n)= r(m) r(n). 

r(m-n)= r(m) r(n)i 
(d) Find o12). 

o(12) 7 A 

(e) Let x and y be any real numbers, (e 
prove that x+ys [x+yl 
(wherexdenotes greatest integer 

Sx) 

, }+ys [x+y| 

Answer any four questions: 3. 5x4-20 

(a) Find the remainder when 3040 is 

divided by 17. 
3040 17 AA UStR AN* 



(b) If d= ged (a, n) prove that the linear 

has ax b (mod n) 
(b) 

a 
congruence 

solution if and only if d|b. 

d ged (a, n), 
ax= b (mod n) congruence 4D1 

(c) If p is prime and k>0, then prove 

that 

p 41 Ui R k>0 , 

)--r1 
Verify this result for d(16). 

(d) For n p", p is a prime, prove that 

n -on), where 2 denotes the 
dn dn 

sum over all positive divisors of n. 

n = p, ap qDi AiA *I, 7 3ITA SAT 

A,n n -2#n) a 2 a n AT9 
din dn 
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(e) Prove that no integer of the form (e) form 
4n+3 is the sum of two squares. 

Show that an integer p>1 is a prime 

if p divides a.b implies either P 

divides a or p divides b. 

a. b, p a RET T9T3 a, p 
RO q b, p UT 

PART-B 

Answer any four from the following questions: 
10x4-40 

(a) Show that, the set of integers 4. 

1, 5,7,11} is a RRS (reduced residue 
system) modulo 12. 5 
GReat a, {1,5,7,11} e 7R*JN TRO 
901 modulo 12 RRS 

(b) If a, b, c be integers such that 
ac = be (mod m) and d= gcd (c, m), 
then prove that a =b mod" 5 
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a, b, c 

ac = bc (mod m) d=gcd (c, m) 

CUORA, ENI 1 a =b| mod 

(a) If p is a prime, then prove that 

olp!)= (p-1)4 (p-1):) 5 

Prove that 5n +3 and 7n+4 are co-(b) 
prime to each other foor any natural 

number n. 5 

5n +3 7n +4 R 1 QDI AR 

6. (a) If p is a prime, then prove that 

(p-1! 1)!-1 (mod p). 
p 

5 

cTfTRE , 
(p-1! =-1 (mod p). 

(b) Solve the following simultaneous 
Congruence : 5 

X3 (mod 11) 
X =5 (mod 19) 
x =10 (mod 29) 
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T congruence ÄDÍ FAITN 3 

x =3 (mod11) 
x= 5 (mod 19) 
X= 10 (mod 29) 

7. (a) Using property of congruence, show 

that, 41 divides 220-1. 
7. 5 

Congruence JRR PCRGI Q 

220-1, 41 a AU 
(b) Prove that positive integer any 

n (n>1) can be expressed uniquely as 

5 a product of primes. 

n(n>1) f 7RTR 

8 (a) Ifn is any integer can be expressed as 

n piP2 Pk, then prove that 

en)-n1 P) 5 

faPICAI TRE RSI n , 
n PP. P f 

COTE T A, dn)=n||1 1 

j=1 P 
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b) If m and n are any two integers such 

(b) 
that (m, n)=1, prove that 

om, n)=o(m)., ø(n) 5 

m n 

m, n=1, CUTE CAI1 

om, n)= dtm).4n) 

9. (a) If n= P'P2.... P is the prime 

9 
factorization of n>1, then prove that 

n pp>2.. P g1 n >1 

rn)=(k +1) +1) .. +1) 

1,P k2+1 

Pa-1 
. 

X 

P-1 
k1+1 

on)= P 
P-1 

X.. 
P-1 

5 

(b) 
of the product of first 100 natural 
Find the number of zeroes in the end 

5 
numbers. 
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( AISO prove Tu 

that 

um n)= u{m). u(n) 
Hence find u(6). 5 

m n)= A(m)- u(n) 

b) For each positive integer n21, show 

that 

la)=, if n=1 

0, if n>1 5 
dn 

1, Tn =1 
a d)- 0, n>1 dn 

11. (a) Let a, m>0 be integers such that a, 

a, m)=1, then prove that 

hgs ord 290m)=1 (mod m bni 5 

TCR a, m >0 R RII T (a, m)=1, 

am=1(mod m) 
5 (b) Solve (TAINA ): 

f(x)= x* +x+7 = 0 (mod 3) 



{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

