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1. Answer any three parts : 5x3=15

(@) Let order of a modulo n be k. Show

that order of a? modulo n is

ged (b, k)
Hence determine order of 3190 modulo
7. 4+1=5

(b) () Let order of a modulo p be 3,
where p is an odd prime. Show

that a+1 must have order 6
modulo p.

Contd,



(i) Determine a primitive root of 10. _

3+2=5

(c) 1If ged(m,n)=1, m>2,n >2, then show

thgt mn has no primitive root. Illustrate
this result with an example.  3+2=5

(d) anstruct a table of indices for the
prime 13 ‘with respect to a primitive
root. Using this table solve the

congruence 4x’ =7(mod13). 2+3=5

2. Answer any three parts : 5x3=15

(a) What do you mean by the Legendre

a
symbol [;‘J ? Establish the following :

o GIE-3)

1 1 if p=
i [4%}{ if p=1(mod4)
p) =1 if p=3(mod4)
where p is an odd prime, 142+2=5

(b) (i) State Gauss lemma and use jt to
evaluate the Legendre symbol

)
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(i) Show that there are infinitely many

primes of the form 4k+1.
1+1+3=5

State quadratic reciprocity law. Hence
determine all primes p such that 3 is
a quadratic residue of p and also
determine all primes p such that 3 is
a quadratic nonresidue of p.

1+2+2=5

Determine whether the following
congruences are solvable or not. If
solvable then determine the solutions.

() x*+7x+10=0(mod11)

(i) 3x?+6x+5=0(mod89)
2+3=5

Answer any three parts : 5x3=15

(@)

Prove that any positive integer N can
be expressed as N =uy, + U, +...+ U,

where k;22 and kj;2k;+2 for

jig 1y 25 asr=lsnandy undisithe ntt
Fibonacci number.,
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(b) Prove that :
; at : 3+2=5

2 2

u —

n+1 = Un + 3ty +2(u12 Uy inert U2 sl )
n- n-2

Up.3 = U, (mod 2)

where u,, is the nth Fibonacgi number.
(c) Using the Binet formulg prove that

2

2
u — -
n+2 ~Un = Uonigs

o :
here u, is the nth Fibonacc number

(d) Solve the linear diophantine

using continued fraction - Eguaucs
172x + 20y_—_1000 i
Answer any three
parts .
- 5x3=15

(@) List gll partitions of 5 Fo th
: rm €

(b) 1f F(n) denotes the n
partitions of n with eye e

at least twice ang Iy part appearing

number of paftitiong(n) denotes the
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Answer any four parts @

(@)

(b)

()

Prove that the number of partitions of

an integer n in which all parts are odd
equals the number of partitions of nin
which all parts are distinct.

If p(n) denotes the total number of
partitions of n, then show that

© ]
pln)q" - - |gl<1
n=0 ]}:[11“51}

oo

5x4=20

Prove that an irreducible polynomial
over an algebraic number field has no
repeated roots in C.

If g is a golden ratio and p; is a
primitive cube root of unity, then show

that @(g, p3)=Q(g+ p3)-

Let F=Q(pg), where pg is a primitive
eighth root of unity. Then find all
embeddings of F in C and prove the

following : 3+1+1=5
() pg+ps+ps+ps=0
(i) ps+ps=0
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(d) Let F=Q(pg), where pg is a primitive
eighth root of unity. If g=.,/-1, then

find the field polynomial f (x) of B over
F and show that

f(x)= m%}@()C)
where my o (x) is the minimal
polynomial of g over Q.
3+2=5
(e) Let p be an odd prime and F:@(‘/E)

such that p=+3(mod8). Show that
there is no a € F such that Np(a2)=2.
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