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PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answers :

1. Diophantus is a ——————— mathematician.
(a) Greek (b) Latin
(c) English (d) German
2. If a=b= —— and ¢#0 then ax+by=c

has not solution.
(a 1 (b) O
(cp -1 (d) 2



If U is unimodular then det(U) =
(a) 1 (b) -1
() *1 d o

IF U™ exists where U is unimodular which has

(a) Integral (b) Zero element
(¢) Elements (d) Unity

is a zero of the form x? + y* =22

3 4 3
a) 2,21 b | 2,1,1
@ (2.51] ® (3.11)
(¢ (0,1,1) (d) (0,0,0)
The value of any infinite simple continued fraction
(ay,0,,0,,...) 18
(a) zero (b) rational

(¢) 1irrational (d) unity

Any divisor of the integer 1 is called a
of F.

(a) zero (b) rational

(c) irrational (d) unity
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8.  The integers of any algebraic number field from a

(a) ring (b) field
(c) subfield (d) unit
9. In a quadratic field, @(£) where ¢ is a root of an
irreducible —————— polynomial over ).
(a) Quadratic (b) Cubic
(¢) Linear (d) Zero
10. The —————— of an algebraic number field form
a multiplicative group.
(a) zeros (b) units
(¢) roots (d) elements

PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b)

11. (a) When does ax +by=c have infinitely many
solutions?

Or

(b) Find all integers x and y such that
147x + 258y =369 .

12. (@) If v and v are relatively prime positive
integers whose product uv is a perfect square,
then prove that u and v are both perfect
square.
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13.

14.

15.

(b)

(a)

(b)

(a)

(b)

(a)

Or

Prove that the Diophantine equation
2t +x® +x®+x+1=y*> has the integral
solutions (-1, 1), (0, 1), (3, 11) and not others.

For any positive real numberx, prove that
xhn—l + hn—2

(A, Aqyens@,,_1,%) = .
09159 %¥n-1>
.’)Chn 1 +kn 9

Or

Expand J5 as an infinite simple continued
fraction.

1
k,k

n'Vn+1

h’n
Tk,

n

For any n >0, prove that <

Or

Let & denote any irrational number. If there
1

b "2t

1s a rational number % with b>1 ‘f _g

then prove that a equals one of the
convergents of the simple continued fraction

expansion of &.

Prove that if m and n are two different
square — free rational integers wit}[Pmp,_@Ttl

then prove that Jm=a+bJn.
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Or

(b) Prove that there are infinitely many units in

any real quadratic field.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b)

16. (a)

(b)

17. (a)

(b)

18. (a)

Find all solutions of 999x —49y =5000 .

Or

Find all solutions in  integers  of
2x+3y+4z=5.

Prove that the positive primitive solutions of

x®+y*=2> with y even are x=r?-s?,

y=2rs, z=r>+s”>, where r and s are

arbitrary.

Or

Prove that the equation 15x% —7y* =9 has no

solution in integers.

Prove that two distinct infinite simple
continued fractions converge to different
values.

Or
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19.

20.

(b)

(a)

(b)

(a)

(b)

Expand V2 -1 as an infinite simple continued
fraction.

If

i1s a rational number with positive

a
b

denominator such that ‘5 - %‘ < |§ - % for

n

some n >1, then prove that 6>k, .

Or

Prove that if « is any algebraic number, then
there is a rational integer b such that ba 1is
an algebraic integer.

If y is an integer in Q(\/E), then prove that
N(y)=41 iff y is a unit.

Or

Let m be a negative square — free rational

integer. Then prove that the field Q(\/E) has
units +1.
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