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9 A shuffie of two strings X and Y is formed by interspersing the characters into a new string, keeping
the characters of X and Y in the same order. For example, the string BANANAANANAS is a
shuffle of the strings BANANA and ANANAS in several different ways.

BANANAANANAS ~ BMNANaMANas  BANMAAN A¥Ag

Similarly, the strings PRODGY RNAMAMMIINCG and DY PRONGARMAMMICING are
both shuffles of DY NAMIC and PROGRAMMING:

PROPGYRYAM A nyar TN DY p RONGARM AN MICT NG

Describe and analyze an efficient algorithm to determine, given three strings A[l..m], B[l..n],
and C[1..m + n], whether C'is a shuffle of A and B.
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10 Suppose you are given a sequence of non-negative integers separated by + and x signs; for example:

9 it § sp——

You can change the value of this expression by adding parentheses in different places. For example:

2><(3+(()><(G><(1+(4><2))))):G/
(((((2><3)+())><G)><1)+4)><2:8}

((2><3)+(()><G;)><(1+(—}><_2_2)=%
)) X )

(2 3) +0) x ) x (L d) x 2) =T0~

Describe and analyze an algorithm to compute, given a list of integers separated by + and x signs,
the smallest possible value we can obtain by inserting parentheses.

Your“input is an array A[Q.2n] where each A[i] is an integer if 7 is even and + or x if 7 is odd.
Assume any arithmetic operation in your algorithm takes O(1) time.
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29 Suppose you are given a directed graph G in which every edge has negative weight, and a
source vertex s. Describe and analyze an efficient algorithm that computes the shortest path
distances from s to every other vertex in G. Specifically, for every vertex t:

. If ¢ is not reachable from s, your algorithm should report disi(t) = oo.

e If the shortest-path distance from s to t is not well-defined because of negative cycles, your
algorithm should report disi(t) = —oo.
_—= If neither of the two previous conditions applies, your algorithm should report the correct
shortest-path distance from s to t.

(Hint: First think about graphs where the first two conditions never lmppt‘u.)
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33  There are n galaxies connected by m intergalactic teleport-ways. Each teleport-way joins two
galaxjes and can be traversed in both directions. Also, each teleport-way e has an associated cost
dollars, where c(e) is a positive integer. A teleport-way can be used multiple times, but
t

Detetl must be paid every time it is used.

ponsds

™)

Judy wants to travel from galaxy s to galaxy ¢, but teleportation is not very pleasant and she
would like to minimize the number of times she needs to teleport. However, she wants the total
cost to be a multiple of five dollars, because carrying small change is not pleasant either.

—

33.A. Describe and analyze an algorithm to compute the smallest number of times Judy needs to m"/, :F 40(7&3 .
teleport to travel from galaxy s to galaxy ¢ while the total cost is a multiple of five dollars’

R — —_— —
33.B. Solve part (a), but now assume that Judy has a coupon that allows her to use one teleport-way
for free.
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After graduating you accept a job with Aerophobes-fI-Us, the leading traveling agency for people
who hate to fly. Your job is to build a system to help customers plan airplane trips from one city
to another. All of your customers are afraid of flying (and by extension, airports), so any trip
you plan needs to be as short as possible. You know all the departure and arrival times of all the
flights on the planet.

Suppose one of your customers wants to fly from city X to city Y. Describe an algorithm to
find a sequence of flights that minimizes the total time in transit —the length of time from the
initial departure to the final arrival, including time at intermediate airports waiting for connecting
flights.



