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Problem 1 Evaluate
∑n

k=1 k3 in closed form.

Problem 2 Show that (x + y)4 = x0y4 + 4x1y3 + 6x2y2 + 4x3y1 + x4y0.

Problem 3 Prove the identity
(

n∑

k=1

akxk

) (
n∑

k=1

bkyk

)
=

(
n∑

k=1

akyk

) (
n∑

k=1

bkxk

)
+

∑

1≤j<k≤n

(ajbk−akbj)(xjyk−xkyj).

Problem 4 Evaluate
∑n

k=1 k2Hk in closed form.

Problem 5 Prove that ∆ cosx = −2 sin(1
2) sin(x+ 1

2). Use the above result

to show that
∑n

k=1 sin k = sin(n+1
2

) sin(n
2
)

sin( 1
2
)

by finite calculus.

Problem 6 Prove or disprove: bxc+ byc+ bx + yc ≤ b2xc+ b2yc.

Problem 7 Let K0 = 1 and Kn+1 = 1 + min(2Kbn/2c, 3Kbn/3c) for n ≥ 0.
Prove or disprove that Kn ≥ n.

Problem 8 Let Orb(n, m) = {nk mod m| 0 ≤ k < m} where m and n
are positive integers. What is the cardinality (or size) of Orb(n,m)? Prove
your claim.


