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RMO Workshop : Algebra

Anand Degwekar

. Prove that 23" + 1 is divisible by 3"*! for all integers n > 0.

. Prove that f(n) = g(n) For all n € N where

F) =13 +3 =ttt gy - and o) =+ b+ e Ee

Let n = 2¥. Prove that : we can select n numbers from a set of any (2n - 1) numbers, such that the
sum of the selected numbers is divisible by n.

Let o, B be roots of the equation y?> — my + 1 = 0 where m is and odd integer.
Let A\, = a™ + ™ Vn > 0 . Prove that

(a) A, is an integer.

(b) ged(Mpy Aps1) =1¥n >0

2r+5 N
"5 Is a better approximation.

If r is an approximation of v/5. Prove that
Generalize it for \/a where a € N.

Find S,, where S,, =

1 1 1 1
1234 T 2345 T 3456 T T naD(n i) (nt3)

Prove that :
zn: n+k " 1 on
k 27k
k=0
If 23 + pz? + qx + 1 = 0 has 3 real zeros then prove that p? > 3q.

Let f(x) be a polynomial with integer coefficients. Prove that it has no integral zeros if f(0) and (1)
are both odd.

Let p(x) = 2" + 12" ' + ... + a,_12 + 1 and Vi, a; > 0 has n real roots.
Prove that P(2) > 3"

Prove that 1 < == + =5 + ... 4 3= + 527 < 2

Let P(x) be a polynomial of degree n so that P(k) = kiﬂ Vk=0,1,...,n.
Find P(n+1).

Let a, b, ¢ be distinct integers. P is an integral polynomial. Show that : P(a) =b, P(b) = ¢, P(c) =a
cannot all be true.
Prove that P(x) = 1+ § + "”g—? + ...+ % has no multiple roots.
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Does there exist a sequence of positive reals {a,} such that both " a, and > are convergent.



