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Mathematics 2602
Section L1
Midterm 1

Prof. Margalit
14 September 2011

1. State the principle of mathematical induction.
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2. State the definition of “f is O(g).”
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3. Use induction to prove that 2" + 3™ — 5™ is divisible by 6 for n > 1.
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4. Let a, be the number of ways to cover a 2 x n checkerboard with dominoes (a domino is
made of two squares glued along one edge). Use strong induction to show that a, is equal
to the (n + 1)st Fibonacci number F,.;. Recall that the Fibonacci numbers are given by
Fb=0,Fi=1,and F,, = F,,_; + F,,_ for n > 2.
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5. Solve the recurrence relation given by ag = 0, a; = 30, and
an = 10a,_1 — 250,

for n > 2.
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6. Solve the recurrence relation given by ag = 2 and
Gp = 30p_1 — 4n
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7. For each generating function, give the associate sequence. You do not need to show your
work.
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Use generating functions to solve the recurrence relation given by ay = 2 and a,, = 5a,,_; for
n > 1.
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8. Use the definition of “f is O(g)” in order to verify the following.
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9. Find a function on the list

n?, 1, n® 9nlogn, logn, n' 3% n% nl, n €, n
that has the same order as each of the following functions. You do not need to show your
work.
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10. Let A and B be positive real numbers. Show that log(An + B) and log n have the same
order.
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Let f : N — R be a function with lim f(n) = co. Let M and N be nonzero real numbers.
n—oo
Show that the function M f(n) + N has the same order as f(n).
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