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Problem 1. Let T0 “ 2, T1 “ 3, T2 “ 6, and for n ě 3,

Tn “ pn` 4qTn´1 ´ 4nTn´2 ` p4n´ 8qTn´3.

Find a formula for Tn of the form An `Bn as the sum of two well-known sequences.

Problem 2. Prove or disprove that there exists a positive real number u such that runs´n
is an even integer for all positive integers n.

Problem 3. Show that the next integer above p
?
3` 1q2n is divisible by 2n`1.

Problem 4. Let xk “ k for k “ 1, 2, ..., 2006 and xk`1 “ xk ` xk´2005 for k ě 2006. Show
that the sequence has 2005 consecutive terms that are divisible by 2006.

Problem 5. Let fpm, 1q “ fp1, nq “ 1 for m ě 1, n ě 1 and let, for m ą 1 and n ą 1,

fpm,nq “ fpm´ 1, nq ` fpm,n´ 1q ` fpm´ 1, n´ 1q

and
Spnq “

ÿ

a`b“n

fpa, bq.

Prove for n ě 2
Spn` 2q “ Spnq ` 2Spn` 1q.

Problem 6. Let xpnq “ xpx´1q ¨ ¨ ¨ px´n`1q for n a positive integer, and xp0q “ 1. Prove
that

px` yqpnq “
n
ÿ

k“0

ˆ

n

k

˙

xpkqypn´kq.

Problem 7. Calculate

si,n “
ÿ

k”i mod 3

ˆ

n

k

˙

.

Problem 8. Show that
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2

3
x3
`
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7
x7
` ¨ ¨ ¨ “

arcsinx
?
1´ x2

.

Problem 9. Let
1

1´ 2x´ x2
“

8
ÿ

n“0

anx
n.

Prove that, for each integer n ě 0, there is an integer m such that

a2n ` a2n`1 “ am.

Problem 10. For positive integers m and n, let fpm,nq denote the number of n-tuples
px1, ..., xnq of integers such that |x1|`|x2|`¨ ¨ ¨`|xn| ď m. Show that fpm,nq “ fpn,mq.
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