Analysis of Algorithms: Results of Exam 2
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The histogram shows the distribution of grades, not including the bonus.

Problem 9
Write an algorithm that reverses all edges of a given graph, that is, replaces every edge (u, v)
with the opposite edge (v, u), and returns the resulting graph of reversed edges.

We denote the adjacency list of a vertex w in the initial graph G; by Adj-List,[u], and the
adjacency list of the same vertex in the reversed graph Gy by Adj-Listy[u]. The following
algorithm constructs Gy in O(V + E) time:

REVERSE-EDGES(G))
for each u € V[G,]
do initialize an empty list Adj-Lists[u]
for each u € V[G4]
do for each v € Adj-List, [u]
do add u to Adj-Listy[v]
return G,

Problem 10

Suppose that you are using a programming language that supports four operations on real
numbers: addition, subtraction, multiplication, and division; the running time of each op-
eration is constant, that is, ©(1). Write an efficient algorithm POLYNOMIAL(z, A,n) for
computing the value of a polynomial. The arguments of the algorithm are a value of x and
an array of coefficients A[0..n], and the output is the value of the following polynomial:

An] 2"+ An—1]- 2" + Aln —2]- 2" % + ...+ A[1] - = + A[0].
The computation takes ©(n) time:

PoLyNOMIAL(z, A, n)
power < 1
sum < A[0]
fori < 1ton
do power < power-z > It equals .
sum < sum + A[i] - power > Tt is A[f] - 2" + ... + A[0].
return sum



