
Ma/CS 6a: Problem Set 2

Due noon, Tuesday, October 18th
TA in charge: Cosmin Pohoata

October 11, 2016

1. Basic counting:
(a) For a positive integer n satisfying n ≡ 1 mod 4, how many subsets S ⊆ {1, 2, 3, . . . , n}
satisfy that the sum of the numbers in S is larger than the sum of the numbers not in S?
Explain your answer.
(b) Let C be a circle and let P be a set of n distinct points on C. We draw a straight
segment between every two points of P. Find the number of pairs of segments that intersect,
and explain your answer (a pair of segments that share an endpoint is not considered as
intersecting).

2. For positive integers n ≥ m, simplify the expression
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(specifically, find an

equivalent expression that does not contain a sum). Explain your answer.

3. Consider two integers n and k, such that k > 1 and n > 2k. What is the number
of subsets of {1, 2, 3, . . . , n} of size k that do not contain two consecutive elements? (hint:
consider k-tuples of the form (a1, a2 − 1, a3 − 2, a4 − 3, · · · , ak − k + 1). Alternatively, you
can solve the question using balls and bins).

4. Consider a connected undirected graph G = (V,E) and two vertices s, t ∈ V , such that
the shortest path between s and t is of length larger than |V |/2. Prove that there exists a
vertex v ∈ V \ {s, t} such that after removing v from G (together with the adjacent edges)
there are no paths between s and t (hint: This question is related to the BFS algorithm).

5. Let G = (V,E) be an undirected graph such that each edge of E is either blue or red,
and let s, t ∈ V . Describe an efficient algorithm for finding, among all of the paths between
s and t, one that minimizes the number of red edges.1

1What we mean by an “efficient” algorithm in this class is explained in lecture 8. Basically, the number
of steps that your algorithm performs must be at most polynomial in the size of the input. For example,
you are not allowed to go over every path between s and t and check how long it is, since there may be more
than (|V | − 2)! such paths (and (|V | − 2)! is not polynomial in |V |). On the other hand, you are allowed to
use an algorithm that performs 101000|V |1000 steps.
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