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Consult [T} 2].

Problem 1. Let S =1+ x + 22+ --- 4+ 2. Show the following
1. Ife=1,5=n+1.
2. Ifx=0,5=1.

3. Ifx#{0,1}, § = 1=z
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4. If0<z<landn — o0, S = 1.
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7. Forx >1, S =0(z"),
i.e. S is proportional to the last term of the series.

Problem 2. Show that for positive constants a, B and positive number n, a'°8™ = n'°8s

Problem 3. Consider the recurrence T'(n) = aT (%) +cenF, wherea >1,b>1, k>0, and ¢ > 0 be
constants. Show that T'(n) = O(n!°8 %) + Z;f(’jn e (%)k Conclude that

1. if a > b* then T(n) = O(n'°8:?)

2. if a = b* then T'(n) = ©(n*log, n)
(n*)

Problem 4. FEvaluate following recurrence, where you can assume that T(1) = O(1).

3. if a < b* then T(n)

Il
@

1. T(n) =T(%) +1
2. T(n) =2T(%) +n
3. T(n) =3T(%) +n
4. T(n) =7T(%) + n?

Problem 5. Evaluate the recurrence T'(n) = 2T(%5) + nlogn, where T(1) = O(1). (Observe that it
doesn’t fit the pattern of the previous two problems.)
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Problem 6. Consider the recurrenc T'(n) = T(n/3) +T(2n/3) +n. We can assume T(n) = O(1) for
small values of n. Show that T'(n) = O(nlogn). It is best to try the substitution method, i.e., prove
using induction on n.

Problem 7. Let S be a set of n points on a real line. How fast can you find a pair of points that have

the smallest distance? What if the points are in 2-dimensional real plane?
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