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Central Division

Problem A - Hunger Games
Time Limit: 2 seconds

It’s getting close to dinner time and you’re hungry. You do a quick audit of the
fridge/pantry and work out what your supplies are. Next you flick through a recipe
book looking at meals to see if you have sufficient ingredients. There has to be a better
way you think. Of course there is! Write a program that, given a list of ingredients (name
and amount) and a list of recipes (name and a list of required ingredients), returns the
list of recipes you are able to cook. You are able to cook a recipe as long as the total
amount of each ingredient required by the recipe is less than or equal to the amount of
the respective ingredient in your supplies.

Input
The input consists of a number of cases. Each case starts with two integers, 0 < N,M <
1000, where N is the number of ingredients and M is the number of recipes.

The following N lines consist of a list of ingredients, one line per ingredient. Each line
consists of a unique name for the ingredient (lower case letters only, no numbers or spe-
cial characters) and the amount of the ingredient available (positive integer less than
1000).

The following 2M lines consist of a list of recipes, two lines per recipe. The first line of
the recipe consists of a unique name for the recipe. The second line of the recipe consists
of a space-separated list of required ingredient names and amounts. There will be no
more than 1000 ingredients listed in any recipe. The input is terminated by a line with
N = M = 0. Do not process this case.

Output
List the names of the recipes for which there are sufficient ingredients, one to a line, in
the order they appear in the input. Print a blank line at the end of each case.
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Sample Input Sample Output

2 2

beans 250

bread 3

toast

bread 2 butter 20

baked beans on toast

beans 250 bread 2

2 2

cornflakes 500

milk 200

cornflakes

cornflakes 400 milk 200

decaf latte

milk 150 milk 150

0 0

baked beans on toast

cornflakes
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Central Division

Problem B - Zones
Time Limit: 2 seconds

The organisers of a global programming contest have interest from university teams from
all parts of the world who want to take part in their regular practice contests. The teams
need to be at their university computer laboratory to participate in these contests and
each university’s computer laboratory has different opening and closing hours. For a
team to participate in a contest their university computer laboratory must be open for
the entire duration of the contest.

Given the starting time and duration of a contest and the opening hours of the univer-
sities’ computer laboratories work out which universities can take part in a contest.

Input
The first line of input contains a single integer T (T ≤ 100) being the number of test
cases. For each test case the first line of input contains a single integer U (1 ≤ U ≤ 1000),
being the number of teams who are interested in participating in the contests. The fol-
lowing U lines contain the team names followed by a colon, the UTC (Coordinated
Universal Time) time zone that the university is situated in and the opening and closing
times for the university’s computer laboratory. No team name will contain a colon and
all team names are unique. Some computer laboratories may be open 24 hours a day.
In these cases, the opening and closing times will be the same.

The final line of input for each test case contains the time zone of the contest organiser
followed by the starting time of the contest and the duration, D, of the contest in min-
utes 30 ≤ D ≤ 600.

All times are in hh:mm am/pm format in the local time zone (01 ≤ hh ≤ 12 and 00 ≤
mm ≤ 59). Note that 12:00 am is midnight or 00:00 in 24 hour clock format.

All time zones are in the format UTC+/-HH being the number of hours ahead or behind
UTC (-12 ≤ HH ≤ +14). UTC+00 is the time zone used as the basis of Coordinated
Universal Time and all time zones are whole numbers of hours. The east coast of Aus-
tralia is in the UTC+10 zone. So when it is midnight in the UTC+00 zone it is 10:00
am on the east coast of Australia. For time zones that have a negative offset from UTC
e.g. UTC-05, if it is midnight in the UTC+00 zone it is 7:00 pm on the previous day
in the UTC-05 zone. You can assume that the computer laboratories are open for their
designated times, 7 days a week.

ACM-ICPC South Pacific - Central Division 2014 Problem B: Zones 1



Output
For each test case output the number of teams that can participate in the contest on a
single line followed by the names of the teams which can participate in the contest in
alphabetical order. Separate the output of each test case with a blank line.

Sample Input Sample Output

2

3

Hackers: UTC+10 09:00 am 09:00 pm

Crackers: UTC-08 01:00 am 11:00 pm

Cracked Actors: UTC+00 08:00 am 08:00 pm

UTC+10 12:00 pm 300

3

University of ABC: UTC-03 05:00 am 03:00 am

Crackers: UTC-06 01:00 am 11:00 pm

Team GHI: UTC+00 12:00 am 08:00 pm

UTC-04 09:00 am 300

2

Crackers

Hackers

3

Crackers

Team GHI

University of ABC
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Central Division

Problem C - Trivial
Time Limit: 3 seconds

A group of friends like to get together each week to take part in trivia contests that seem
to be on offer in just about every pub and club around the city. They live in different
parts of the city and would like to work out which one trivia contest they should go to
each week. They each have travel costs to and from the trivia venue and meal costs each
week but can offset those costs by winning weekly and/or jackpot prizes at the trivia
contest.

They have done some research at the various trivia contests around the city. They have
mapped out possible bi-directional road segments that lead to the different trivia venues
from their homes. Each person has a different type of car and knows the travel costs for
their car per kilometre travelled. The cost of meals per person at each venue is known
and they have also worked out the probability of winning the weekly prize and the jack-
pot prize at each venue.

Your task is to write a program to recommend which trivia contest the friends should
go to each week to minimise their overall costs or maximise their winnings.

Input
Each test case begins with four integers P , V , R and L on a line by themselves.
P (1 ≤ P ≤ 10) is the number of people in the group of friends. V (1 ≤ V ≤ 10)
is the number of trivia venues the friends have researched. R (1 ≤ R ≤ 500) is the
number of road segments the friends could use to travel between their homes and the
trivia venues. L (2 ≤ L ≤ 250) is the number of locations in the test case. Locations
can be a person’s house, a trivia venue or the end of a road segment. Houses and trivia
venues are situated at the end of a road segment and a house will not have the same
location number as a trivia venue. There will be up to 100 test cases.

The next P lines contain information about each person in the group. Each line begins
with an integer being the location number Li (1 ≤ Li ≤ L) where person Pi lives. This
is followed by a floating point number, Ti (0.0 ≤ Ti ≤ 10.0), the travel cost per kilometre
for the person.

The next V lines contain information about each trivia venue. Each line begins with
an integer being the location number Lj (1 ≤ Lj ≤ L) of the trivia venue. This
is followed by three integers - Mj, Wj and Jj - and two floating point numbers -
Aj and Bj. Mj (0 ≤ Mj ≤ 50) is the average meal cost per person for venue Vj.
Wj (0 ≤ Wj ≤ 100) is the weekly prize amount for winning the trivia contest at venue
Vj. Jj (0 ≤ Jj ≤ 1 000) is the prize for answering the jackpot questions correctly at
venue Vj. Aj and Bj (0.0 ≤ Aj, Bj ≤ 1.0) are the probabilities of winning the weekly
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prize and the jackpot prize respectively.

The next R lines contain information about the road segments. Each line consists of
three integers Uk, Vk and Dk. Uk and Vk (1 ≤ Uk, Vk ≤ L) are location numbers being
the end points of road segment Rk. Dk (1 ≤ Dk ≤ 100) is the length of the road segment
in kilometres. Each road segment is bi-directional.

Input ends when P , V , R and L are all equal to 0.

Output
For each test case, output on a line by itself the venue number preceded by the word
”Venue” which minimises the costs for the group of friends attending a weekly trivia
contest. If the total weekly costs are identical for two or more venues output the venue
which minimises the total travel distance for the group as they are concerned about their
amount of travel on the environment. If there is more than one venue which minimises
the total travel distance, minimise the venue number.

Sample Input Sample Output

2 2 4 5

1 0.15

2 0.25

3 20 10 100 0.5 0.1

4 10 20 500 0.8 0.05

1 5 20

2 5 10

3 5 10

4 5 20

0 0 0 0

Venue 2
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Central Division

Problem D - Positions
Time Limit: 5 seconds

“Weird Al” Yankovic wrote a song named “Bob” consisting entirely of palindromes. A
palindrome is defined as a string consisting of a letter sequence which is identical when
read forwards or backwards.

Some of the lyrics are:

I, man, am regal - a German am I
Never odd or even

If I had a hi-fi
Madam, I’m Adam

Too hot to hoot
No lemons, no melon
Too bad I hid a boot

Lisa Bonet ate no basil
Warsaw was raw

Was it a car or a cat I saw?

Write a program which strips any non-alphabetic characters from the input and reports
the starting positions of the palindromes in the resulting string. If any palindrome wholly
contains other palindromes, only the starting position of the encompassing palindrome
should be reported. A string may contain two palindromes which overlap each other. In
this case report the starting position of the first palindrome in the string.

Input
Each test case consists of one or more lines of text with each test case terminated by the
# character on a line by itself. Each test case may contain up to 50 000 characters. The
final test case will be followed by a line containing only the # character. There will be
≤ 100 test cases.

Output
For each test case the output consists of a single line that contains the starting position
(0-indexed) of each palindrome in the stripped text. Each index must be separated by a
single space.
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Sample Input Sample Output

Madam, I’m Adam

#

Fred

#

abracadabra

#

I, man, am regal - a German am I

If I had a hi-fi

Madam, I’m Adam

No lemons, no melon

Too bad I hid a boot

Lisa Bonet ate no basil

Was it a car or a cat I saw?

#

#

0

0 1 2 3

0 1 2 3 6 7 8 9 10

0 21 32 43 58 73 92
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Central Division

Problem E - Parking
Time Limit: 2 seconds

Parking stations have different pricing schedules intended to accomplish different things.
Some will make the parking more expensive with time to encourage short stays, some
will make parking less expensive with time and others have a flat rate per hour. An
example of a pricing policy that encourages short stays can be seen below.

Parked Time Total Cost
1 hour $4
2 hours $6
3 hours $8
4 hours $10
5 hours $12
6 hours $16
7 hours $25
8 hours $30
9 hours $35
10 hours $40

When the parking gets more expensive as the time wears on you want to know if it would
be cheaper to park for a certain amount of time, take your car out of the car park and
park again. For example you may want to park for exactly 8 hours, so you could pay
$30 if you park and leave at exactly 8 hours or you could park for 4 hours then repark
for another 4 hours for a total of $20.

But there are limits to what you are willing to do to minimise the parking costs. You will
only repark a certain number of times in the period you want to park. Reparking once
means that you will park initially then repark. Given a schedule of parking rates and
a limit on the number of times you will repark, determine the minimum cost for park-
ing for a given period. You may assume that the process of reparking takes no time at all.
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Input
Each test case begins with an integer N, (1 ≤ N ≤ 100) on a line by itself being the
number of parking costs in the parking schedule. This is followed by N integer values
on a single line, each being the total parking cost (1 ≤ Pi ≤ 1000) for parking for i hours.

The parking schedule is followed by a line containing a single integer Q, (1 ≤ Q ≤ 100)
being the number of queries being made for the parking schedule. This is followed by Q
queries containing two integer values H (1 ≤ H ≤ N) being the number of hours that a
person wants to park for and R (0 ≤ R < H) being the number of reparks a person is
willing to do.

Input ends with a value of N = 0. There will be ≤ 100 test cases.

Output
For each test case, output on a line by itself ”Schedule” followed by the test case number.
Then for each query on the parking schedule output the minimum cost for parking with
each value being on a line by itself.

Sample Input Sample Output

10

4 6 8 10 12 16 25 30 35 40

3

1 0

8 0

8 1

5

5 10 15 20 25

2

5 0

5 5

0

Schedule 1

4

30

20

Schedule 2

25

25
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Central Division

Problem F - War on Terroir
Time Limit: 1 second

Over the centuries, French winemakers developed the concept of terroir by observing the
differences in wines from different regions, vineyards, or even different sections of the
same vineyard.

Great wine requires the vines to be planted in the right soil, with the right climate and
the right aspect. This will lead to wine with the most well balanced palette, and subtle
complexities expected by a true connoisseur. However, the most important quality of
wine is its abundance. Therefore we must identify the largest region that has the right
soil, climate and aspect, so we can make the most excellent wine we can.

Given descriptions of regions with suitable soil, climate, and aspect zones, each specified
as a rectangle, lower left and upper right coordinates) determine the area in which we
can plant vines with the suitable terroir.

Input
The input will consist of a number of cases. Each case begins with three integers
0 < I, J,K < 6 which are the number of regions with the suitable soil, climate and
aspect respectively.

Next, I lines follow and each line consists of 4 integers 0 < A,B,C,D < 103, which
specifies a rectangle of land with suitable soil (i.e. (A,B), (A,D), (C,D), (C,B)).

Next, J lines follow and each line consists of 4 integers 0 < A,B,C,D < 103, which
specifies a rectangle of land with suitable climate (i.e. (A,B), (A,D), (C,D), (C,B)).

Next, K lines follow and each line consists of 4 integers 0 < A,B,C,D < 103, which
specifies a rectangle of land with suitable aspect (i.e. (A,B), (A,D), (C,D), (C,B)).

The input is concluded with three integers I, J , K where I = J = K = 0, which should
not be processed. All units are assumed to be metres.

Output
You should produce for each case, a single integer which is the total area of suitable wine
growing land.
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Sample Input Sample Output

2 3 2

1 1 2 5

3 1 6 2

1 2 3 3

3 1 4 6

4 1 6 3

1 2 3 4

2 1 6 6

1 1 1

1 1 2 2

2 2 3 3

1 1 3 3

0 0 0

4

0
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Central Division

Problem G - Chaos
Time Limit: 1 second

Professor Chaos is about to strike terror into the hearts of
the students at South Park Elementary in revenge against
the students at the school who have tormented him. The
school dance is a huge annual tradition where the school
students partner up in a dance off competition. The dance
consists of N boys and N girls who are paired together to
compete in the dance off. The boys and girls of the school
collectively decide on dance partners before the dance, and
submit the pairings to the principal. Using his superior in-
tellect Professor Chaos has gained access to the partners
for the upcoming school dance. In an evil plan to unleash social anarchy upon his tor-
mentors, he has decided to change the pairings so that none of the students remain
assigned to the partner they were paired with. For example, if Kyle, Stan and Kenny
were originally paired with Rebecca, Wendy and Kelly respectively, one configuration
which would please Professor Chaos would be if Kyle, Stan and Kenny were paired with
Wendy, Kelly and Rebecca respectively.

Professor Chaos has recruited you, General Disarray, as one of his minions. It is up to
you to count the number of dance partner configurations that pair the boys with the
girls so that none of the pairings remain the same as those that were submitted by the
students. Then he can make sure that everyone in the school gets served.

Input
The input starts with an integer T , (1 ≤ T ≤ 100) representing the number of test cases
on a line by itself. Each of the following T lines contains one integer N , (1 ≤ N ≤
10 000 000), which is the number of pairings, N , that the dance will have.

Output
For each test case the output consists of a single integer on a new line, which is the
number of ways that Professor Chaos can arrange the boys and girls so that none of the
original pairings remain. You should return your answer modulus 100 000 007.

Sample Input Sample Output

3

2

3

6

1

2

265
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Central Division

Problem H - Zombie Pride
Time Limit: 10 seconds

Jorg is a zombie. He wants to initiate a zombie apocalypse, (the greatest achievement
of any zombie).

He also wants to avoid being in a zombie outbreak (the greatest shame of any zombie).
What’s the difference between a zombie apocalypse and a zombie outbreak, I hear you
ask?

100% mortality of course!

Jorg must ensure that every accessible person within reach is converted to a brain-eating
undead corpse. However, things are complicated. People have got word that the undead
are rising, and the sensible folk have fled. Some people (who have never seen a zombie
movie) have chosen to barricade themselves in buildings, and the general panic has left
core infrastructure (roads, bridges, escalators, etc.) unusable so it is possible that there
are directed paths from one location to another.

The good news is Jorg doesn’t have to hunt down every victim himself. He can crunch
some brains, turn a person into a zombie and have the new zombie help out in some of
the harder to reach places. The new zombie can convert further people into zombies,
who can continue to convert until total apocalypse is achieved (or the outbreak fizzes
out). There are a number of locations, and locations are connected via directed paths.
At each location there may be people (possibly zero people, possibly 1 or more). Jorg
will crunch all the brains that he can find, creating new undead who may then travel to
adjacent locations to crunch brains.

But is this enough? Jorg does not know, so he needs your help to write a program that
will calculate if a full zombie apocalypse is feasible.

You will receive a description of the general surroundings, including: location names, the
number of people at each location, and the adjacent locations that a zombie can travel
to. Jorg will always commence the apocalypse from the graveyard. From this infor-
mation if a full apocalypse is achievable print “ZOMBIE APOCALYPSE!!!”, otherwise
print “zombie outbreak...”
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Input
Each input will start with an integer N, (0 < N < 1000), the number of locations. Then
N lines follow. Each line consists of the name of each location (a string consisting only
of lower case Roman letters), followed by an integer X, (0 ≤ X ≤ 100), the number of
people at the location, followed by the names of adjacent locations, each separated by a
space. For any location, there will be at most 20 adjacent locations. One of the locations
will always be called “graveyard”. The graveyard may have (fresh) people there, Jorg is
the only zombie to rise from the graveyard, and the count for the graveyard does not in-
clude Jorg. The input will be terminated by when N = 0, which should not be processed.

Output
For each case, if a full apocalypse is achievable print “ZOMBIE APOCALYPSE!!!” on
a single line, otherwise print “zombie outbreak...” on a single line.

Sample Input Sample Output

6

graveyard 0 hairdressers

hairdressers 2 chemist dentist police morgue

chemist 1 dentist

dentist 1 chemist

police 10 dentist chemist

morgue 0 police graveyard

3

graveyard 0 butchers taxidermists

butchers 5

taxidermists 1

5

graveyard 1 morgue hospital

morgue 1 armoury

hospital 1 bar

armoury 5

bar 3

0

ZOMBIE APOCALYPSE!!!

zombie outbreak...

ZOMBIE APOCALYPSE!!!
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Central Division

Problem I - Networks
Time Limit: 1 second

New technology and the deregulation of the telecommunications industry has led to mo-
bile networks springing up across the country. Networks consist of multiple towers. The
towers belonging to any particular network can be designated internal or external where
the external towers define the perimeter of a network with straight lines between them.
The internal towers help to provide better coverage but do not extend the area of the
network defined by the external towers.

Whenever a new network comes on line, the network provider must provide the Telecom-
munications Ombudsman with the co-ordinates of their network’s coverage. This is a
requirement so that customers can go to a central telecommunications web site and enter
the co-ordinates of their home or business to determine which network providers they
can subscribe to. Without exception new customers choose the largest network in which
they reside.

You are to write a program that makes recommendations to potential customers of
the network or networks with the largest area. Each network is defined by the two-
dimensional Cartesian co-ordinates of the towers that make up the network. The bound-
ary of the network is considered part of the network.

Input
The first line of input contains an integer T (T ≤ 100) being the number of test cases
that follow. Each test case begins with two space separated integers N (1 ≤ N ≤ 100)
and C (1 ≤ C ≤ 50) on a line by themselves. N is the number of network providers and
C is the number of customer queries in the test case.

The definition for each network provider begins with the name of the network, a string
containing no spaces. This is followed by an integer P (3 ≤ P ≤ 250) which is the
number of two-dimensional points in the network. This is followed by 2P integers being
the x- and y- co-ordinates of the points (0 ≤ xp, yp ≤ 10000). The points are not defined
in any particular order. The co-ordinates may be given across multiple lines of input.
The area of each network after truncation to an integer value will be non-zero.

Following the description of the N networks are 2C integers being the x- and y- co-
ordinates (0 ≤ xc, yc ≤ 10 000) of the C customer co-ordinates, possibly across multiple
lines of input.
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Output
For each test case output begins with the scenario number on a line by itself. This is fol-
lowed by the results for the C queries each on a separate line. The format for the output
of each query is shown below. The area of all networks should be truncated to an integer.
If no network contains the customer’s co-ordinates “No coverage” must be output. If
there is more than one network with the same maximum area after truncation, the net-
work names should be listed in ascending alphabetic order separated with the word “or”.

Sample Input

2

3 2

ATel 5 0 0 5 0 0 5 2 2 5 5

XTel 4 0 0 10 0 10 10 0 10

ZTel 4 0 0 20 20 20 0 0 20

15 15 2 2

2 2

CommCo 4 10 10 20 10 10 20 20 20

Telco 4 0 0 10 0 10 10 0 10

10 10

1000 1000

Sample Output

Scenario 1

Customer 1: ZTel with 400 square km of coverage

Customer 2: ZTel with 400 square km of coverage

Scenario 2

Customer 1: CommCo or Telco with 100 square km of coverage

Customer 2: No coverage
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Central Division

Problem J - Sand Drawings
Time Limit: 1 second

An artist wishes to make an artwork that has sand trapped between two plates of glass.
The glass plates are in the same plane and near to each other, they also have thin side
walls and a thin bottom to trap the sand. The artwork is exactly 1 metre wide and 1
metre high and is initially completely full of sand.

To make the artwork more interesting the artist makes small holes in the bottom of the
artwork letting sand escape. The sand will continue to escape until there are 45 degree
walls on either side of the small holes. Given a number of small holes your task is to
calculate the area of the remaining sand (Note: once this is done the artist would block
the holes and add extra sand of a complementary colour to stabilise and complete the
artwork but this is not your concern).

The diagram is of an artwork after small holes at 15 cm and 45 cm have been placed
along the bottom. The leftmost triangle of this artwork has an area of 112.5 cm2, the
middle has an area of 225 cm2, and the rightmost triangle has an area of 1512.5 cm2. So
the total area of the sand for this artwork is 1850 cm2.
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Input
The input consists of a number of test cases T (T ≤ 200), with one test case per line.
Each test case starts with an integer N (0 ≤ N ≤ 101), the number of holes for the
test case. The following N unique unordered integers, Hi (0 ≤ Hi ≤ 100), describe the
placement of the holes in cm along the bottom of the artwork from the left edge. A hole
is specified once only. The test cases end with a value for N of −1.

Output
For each test case output one line being the area in cm2 of sand after the hole(s) have
been placed. Display the output as a floating point number with exactly 2 decimal places.

Sample Input Sample Output

1 50

2 15 25

3 3 42 99

-1

2500.00

2950.00

1197.50
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Central Division

Problem K - Particle Man
Time Limit: 1 second

Particle man, particle man
Doing the things a particle can
What’s he like? It’s not important
Particle man

Is he a dot, or is he a speck?
When he’s underwater does he get wet?
Or does the water get him instead?
Nobody knows, Particle man

Triangle man, Triangle man
Triangle man hates particle man
They have a fight, Triangle wins
Triangle man, ...

They Might Be Giants.

The above They Might Be Giants song describes a part of the ongoing saga between
Particle Man and Triangle Man.

After Particle Man’s last encounter with Triangle Man, he is very keen to avoid another
thrashing. Being a particle he decides to hide in the real number line between 0 and 1
(inclusive). However, Triangle Man finds out and comes looking for Particle Man, but
because Particle Man is so small (is he a dot, or is he a speck), Triangle Man can’t see him.

“No matter”, says Triangle Man, “using my Triangle powers I can divide any line into
three equal parts, and smash the middle part to smithereens.” That is he can oblit-
erate all points between 1/3 and 2/3 (exclusive) including any particles that be hiding
there. What’s more worrying, is that he can do this all day long, so after smashing the
line [0, 1] into the smaller segments [0, 1/3] and [2/3, 1], he might then choose to smash
the smaller segments, so (1/9, 2/9) might be obliterated, leaving the segments [0, 1/9],
[2/9, 1/3], and [2/3, 1].

Particle man is actually hiding in a rational number a/b where a ≤ b and both are
non-negative 32 bit integers. Given a and b, determine if Particle Man is safe. If he is,
print “Particle wins.” if he isn’t, print “Triangle wins.”
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Input
The input will be specified as a number test cases. Each case will be a pair of integers,
0 ≤ i ≤ j < 109. Particle man will be hiding at the point i/j on the real number line.

The input will be terminated by a line with i = j = 0, which should not be processed.

Output
For each case, output a single line: “Particle wins.” if Particle Man is safe; and “Triangle
wins.” otherwise.

Sample Input Sample Output

1 2

2 27

0 0

Triangle wins.

Particle wins.
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