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PART A — (15 x 1 = 15 marks)
Answer ALL questions.

Choose the correct answer .

1ot a and b are non zero and let g = ged.(ab) in
the cquation ax+by=c. If glc then it has
solutions.

{a) finite
) no
(¢) every pair of integers is a

(d) infinitely many

The infinite aimple continued fraction of J2is

() (24.4,4,..) b (1.2222..)

© (.1.2121,..) @ (0.2,2.22..)

The infinite simple continued fraction of J2-11is

———————

(n) (24,4.4,..) M (1L2.222..)

@ {12121..) ) (0.2,2,22..)

The value of the infinite simple continued fraction
(RBREESITN

) (2-5y2
(©) (1-6)/2

() (1++46)/2
) (2+v6)/2

Every good approximation to £ is
() convergent (b) divergent

(c) approximation (d) fair approximation

Not every secondary convergent is
(n) convergent (b) divergent

{c) approximation (d) fair approximation
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13.

11.

15.

In the equationoxy s by = ¢, af a=b=¢ =0, then it
has @t lons,

(a) hinite
M neo
{c) every pair of integers is a

(@} infinitely many

One of the solution of the equation 4x +2y =8

{a) (2,00
© (0.0

(b (1.0)
(@) (0,2

In the equation x? + ¥? =z, the general value of 2

1=

(a) r®est L r-s

{c) 2rs {(d} none of these

The equation x?+y®=z' hae infinitely many

solutions with (x,y.2)=
(0 2 (by 3
(© 0 (d) 1

The cquation x*'+y*=2z?

has no solution 1in

(a) integers (b) positive integers
(¢) negative integers  (d) rationals
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If e is any algebraic number and b is any rational
integer, then ba is an

() Algebraic integers
(b) Rational integer
(c) Gaussian integor
(d) None of these

A quadratic field Q(JE) is called real if ——
() m>0 (LY m<0
) m»>1 (d) m<1

The field Q(J:) is

(a) Euclidean

(b) has the unique factorization property
(¢) both (n) and (b) '

{(d) none of these

In Q(JE) 3, i8—m8M8m ——

(a) prime
(b) not a prime
(¢) unit

(d) not a unit
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PART B — (5 x 4 = 20 marks)

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

16. (a) Let a, b, ¢ be any positive integer. Prove .tl?at
there is no solution of ax +by =c in positive

integers, if a+b>c.
Or

(b) Let ax+by=c has two  solutions,
(%,%) (¥,3) with x =1+x, and let
(a,b) =1. Then prove that b= 1

17. (a) Show that the equation x*+ y? =9z +3 has no
integral solution.
Or
(b) Find all the solutions for the equation
x*+y*=22if 0 <2 <830.

18. (a) Evaluate the infinite continued fraction
(22,2,
Or

(b) Prove that two distinct infinite simple
continued fractions converges to different
values.
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(b) () Show that the equation 15x%Z2-7y*=9
" has no solutions in integers.

(ii)) Show that the equation
x3+2y%+42% =9w? has no nontrivial
solutions.

23. (a) Evaluate the infinite continued fractions
(1,2,1,2,......) and (1,3,1,2,1,2......)
Or
(b) Expand the irrational numbers \/5/2,«/533

infinite simple continued fractions.

24, (a) Prove that the integers of any algebraic
number field form a ring.
Or

(b) Prove that the units of the ratiohal number
field @ are +1 and that the integers aand g

are associates in this field if and only if
a=xtf, ’

25. (a) Prove that Q(\/—7) have the unique
factorization property.

Or

(b) Prove that every Euclidean quadratic field has
the unique factorization property.
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19. (a) Prove that the reciprocal of a unit is unit.

Or

(b) Show that the convergents h,/k, are
successively closer to &.

20. (a) Prove that the units of Q(ﬁ) are +(1++/2)"
where n ranges over all integers.
Or

(b) Prove that Q(J—l) has the unique
factorization property.

PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b)
21. (a) Find all solutions of 999x — 49y = 5000

Or

(b) Find all solutions in integers of the
Simultaneous Equations 20x+ 44y +50z =10,

17x+18y +11z=19.

22. (a) Prove that the equation x*+y*=2" has no
solution in positive integers.

Or
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