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Rules:

1. There are six problems to be completed in four hours.

2. All questions require you to read the test data from standard input and write
results to standard output. You cannot use files for input or output.

3. The allowed programming languages are C, C++ and Java.

4. All programs will be re-compiled prior to testing with the judges’ data.

5. Non-standard libraries cannot be used in your solutions. The Standard Template
Library (STL) and C++ string libraries are allowed. The standard Java API
is available, except for those packages that are deemed dangerous by contestant
officials (e.g., that might generate a security violation).

6. The input to all problems will consist of multiple test cases.

7. Programming style is not considered in this contest. You are free to code in
whatever style you prefer and mess things up any way you choose. Documentation
is not required.

8. All communication with the judges will be handled by the PC2 environment.

9. Judges’ decisions are final. Cheating is not considered sportsmanlike and is not
allowed.



A - Cube Root

Find the cube root of a given positive integer. Input is a list of positive integers of
any length. Output is the cube root of all the input numbers. That is, the i

th output
number is the cube root of the i

th input number. Each output number is expressed out
to three decimal places and is the largest number with that restriction whose cube is less
than its corresponding input number. Assume all input numbers are no greater than
1,073,741,824 (230)

Example input:

2 3 9 10 15 25 121 564 778

Accepted output:

1.259 1.442 2.08 2.154 2.466 2.924 4.946 8.262 9.197



B - Exponentiation

Given two positive integers x and y, find xy. Input is a list of positive integers of even
length. Consecutive pairs of numbers are read as x and y, in that order. Output is xy

for all the input pairs. That is, the i
th output number is an exponentiation involving

the 2ith and 2i+1st input numbers. Assume the result of the exponentiation will be no
greater than 1,152,921,504,606,846,976 (260).

Example input:

6 7 2 3 5 6 12 13

Accepted output:

279936 8 15625 1275068416



C - Race Course

There are a number of fueling stations located at various points around a race circuit.
Suppose the amount of fuel at each fueling station is different but that the total fuel
around the circuit is exactly what is needed by a race car to make one complete circuit.
Find the fueling station from which the race car may begin traversing the circuit with
an empty tank and not run out of fuel.

Assume the location of each fueling station is given by

distance from start line

total length of circuit

expressed as percent (that is, a ratio of 0.1 is expressed as 10 percent). Assume the fuel
available at each station is given by

volume of fuel available at station

total volume of fuel over circuit

expressed as percent (an integer as above).

Input format is

<n> <p1> <p2> ... <pn> | <g1> <g2> ... <gn>

for each racetrack where <n> is the number of fueling stations, <pi> is the location of
the ith station, <gi> is the fuel available at the ith station, and | is just a character
than separates two sets of numbers. Assume locations are in increasing order and are
identified as location 0, location 1, and so on. Runs are separated by ||. Assume a run
has at least one fueling station. The output is a list of numbers identifying locations
where a race car can start. Exactly one output number is to be given for each track,
even if the car is capable of starting from more than one location (the lowest numbered
location will be the one that is accepted).

Example input:

8 20 30 45 49 71 78 81 98 | 10 13 10 15 13 17 17 5 ||

5 10 50 52 78 90 | 20 20 20 20 20 || 3 20 40 60 | 75 50 25

Accepted output:

4 1 0



D - Permutations

Given two lists L1 and L2 of n positive integers that are known to be permutations of
one another, output a sequence of n integers p0, p1, . . . , pn−1 such that pi is the index of
the element of L1 that is at index i of L2.

Input format is

<n> <L1[0]> <L1[1]> ... <L1[n-1]> | <L2[0]> <L2[1]> ... <L2[n-1]>

for each run where <n> is the size of each list, <L1[i]> is the value of the element that
is indexed at position i of list L1, <L2[i]> is the value of the element that is indexed at
position i of list L2, and | is just a character than separates two sets of numbers. Runs
are separated by ||. The output of each run is a list of numbers. Runs are separated
by ||.

Example input:

11 45 22 89 66 11 71 90 23 24 10 17 | 10 11 17 22 23 24 45 66 71 89 90 ||

3 1 2 3 | 3 2 1 || 5 9 2 3 1 6 | 1 6 3 2 9

Accepted output:

9 4 10 1 7 8 0 3 5 2 6 || 2 1 0 || 3 4 2 1 0



E - DNA search

Given a string of characters that is composed from the letters A,T, C, and G and represents
a DNA sequence, identify the starting position and length of each gene that is contained
in the string. Assume positions in the string are numbered sequentially from 0 (0,1,2,
and so on). Genes can only start at positions that are multiples of 3, and their length
must also be a multiple of 3. A gene always starts with the sequence TAC (the letter T

is at a position that a multiple of 3). A gene may end only with one of the following
sequences: ACT, ATT, or ATC. No two genes share the same characters (that is, they do
not overlap).
Input format is

XXXXXXX...XXXXXXXX|||XXXXXXX...XXXXXXXX|||XXXXXXX...XXXXXXX

where each X is one of {A,C,T,G} and ||| separates one DNA sequence from another. The
output of each run is a sequence of pairs of numbers, one for each gene in the sequence of
the run, indicating starting position and length. The numbers of each pair are separated
by :. Runs are separated by |.

Example input (on one line):

CGTGACAGTCCTCTCCTTTACCGAAAGGGAAGAATAAAAGTGGCGTGATGCATTACG|||CGTATT

AAAACCTACAAATACGGGATCTAA|||ATCATTTACGGGTACGGGATTGGGTACAAAATTGGGAAA

Accepted output:

18:36 | 12:15 | 6:15 24:9



F - Maximum Size Subset (corrected, May 12, due to Simon)

Given a list L of n positive integers, not necessarily in any order, output the maximum
number of integers in L for which L[i]≤ i+1 after some re-arrangement of the numbers
in L.

Note: This is the Integer Deadline Scheduling problem where all profits are 1.

Input is a list of numbers. The first number is the number of following numbers that are
to be considered a set (L) in the first run. The number following the last number in that
set is the number of numbers to be considered a set (L) in the second run. The number
following the last number in that set is the number of numbers to be considered a set in
the third run and so on. The output is a list of numbers, one for each set to be considered.

Example input:

5 1 2 1 3 2 6 3 3 3 2 1 1 3 1 2 3 7 3 5 1 1 3 2 1

Accepted output:

3 3 3 4


