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ANSWER FOUR (04) QUESTIONS ONLY

Q1
(a) Soivetheinequality [x + 2] + ix — 3] » Swherex € R.
(b) Let R be the relation defined on Z by xRy if 3 divides x + 2y .

(1) Show that R is an equivalence relation on Z.
(i) Find the equivalence class of 1.

Q2
(a)  Letwn,n € Z\ {0} Prove thatif there exist x, v € Z such that
mx + ny = 1 then m and n are relatively prime.
(b)  Letn, n & N. Prove that ged (s, n)icm (3, 1) = .
Find ged(546, 422} and lem{546, 422).
(c) Let f{x} = 2x 4+ 3,x € [2,3]. Show that £ is a bijection from (2, 3] to {7, 9]
Q3

E —
() Show that \}j‘i +y2++3isan algebraic number.

(b) Let f and g be the functions given by

2 v ER\ (-2}, and g(0) =12, v € R [2),

F) =
Find f = g and g » f with their respective domains.
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Q4

(a) LetA = ['1 _ Lot ne N}.

1
(i) Prove that both sup A and inf A exist.
(i)  Find sup A and inf A, Justify your answers.

(b) Solve the inequa]ity%__—g < 3 — v and sketch the solution on the number line.

Q5
. L 6
(a) Let << x; = he the sequence of real numbers defined by x, = DD
1 € N. '
(i} Find A and B such that 2 - =

{2n—1}{2Zn+1) - {(zn—1y  {Zn+1:
(i} Using the above result, show that the nth partial sum
_ i 6 am — __.3 . - )
Sn T Lk=ligpnyaret) 3= Gmr for each n € N.

(iii)  Show that the series 27 x;, converges. Find 2,74 x4

(b) Let f(x)=x?+7,x€ Randlet 4 = [11, 23). Find f~1(A4).

Q6

(a) Let A, B and C be sets. Prove by the method of conditional proof that
()  AN(BNC) S (A\NB)UANC)and
(i)  (A\BYNANC) €4AN(BUC).

(b) A non-empty set X is said to be countable if there is a sequence < x, > such that
X = {x, : n € N}, Assuming that the interval (0, 1} is not countable, prove that
for ¢, b & Rand a < b, the interval (a, b} is also not countable.




