Road Trip Planning

The Problem:

You are taking a road trip and have several possible places where you can stop for gas.
Assume that when you start your trip, you already have a full tank of gas. Whenever you
stop for gas, you always fill the tank. Finally, when you reach your destination, you don't
fill your tank. If your calculated cost for filling the tank at a single gas station has a
fractional number of cents in it, round to the nearest cent. (Thus, $1.254 will actually cost
$1.25 but $1.255 will actually cost $1.26.) Your goal is to minimize the amount of money
you pay for gas on the trip.

The Input:

There will be several data sets in the input file, each data set providing the information on
gas stations and the trips to take for that configuration.

The first line of each data set contains three integers n, g, and m. n (2 < n <50) represents
the total number of gas stations in the current configuration (each trip starts at a gas
station and ends at a gas station). g (> 0) represents the number of gallons of gas the car
can hold. m (> 0) represents the number of miles per gallon the car travels.

The next n input lines will contain information about each gas station (first line being gas
station 1, second line gas station 2, etc.) Each line of this list contains n+1 values
separated by spaces. The first n values (each a non-negative integer) represent the
distance (in miles) from the current gas station to each gas station (assume that the
distance beween the i and j™ gas stations will be the same as the distance between the ™
and i" gas stations). The last value (a real number > 0) represents the price of gasoline at
that gas station in dollars per gallon.

The next input line for a data set will contain a positive integer t, representing the number
of trips to be taken for the current configuration. Each of the following t input lines
contains two integers (each between 1 and n, inclusive), representing the starting and
ending gas stations for a road trip.

End of data is indicated by three zeros (i.e., a data set with n=0, g=0, and m=0).

The Output:

Print a heading for each data set that is left-justified. For each trip within the data set,
print a heading on the first line for that trip that is indented by three spaces, followed by
an appropriate message for the trip. Each trip message will be contained on three lines,
each of which will be indented by 6 spaces. The first two of these lines will be labeled:



Starting gas station: X
Ending gas station: Y

where X and Y are the numbers of the starting and ending gas stations, respectively.

If it is possible to take a road trip, output the message, "The minimum cost for gas is
$X.XX.", where $X.XX is the minimum cost for gas for the trip, on the third line. The
dollar amount should be printed to two decimal places. If the cost of the trip is under a
dollar, a leading zero before the decimal point must be printed. In all other cases, no
leading zeros should be printed for the dollar amount. (Assume that the minimum cost for
any possible road trip is less than $10000.00.)

If it is impossible to take the given road trip, (meaning that no matter what path is
traversed you will always hit an empty tank before reaching a gas station at some point in
the journey), then on the third line, output the message, "The road trip is impossible to
complete.” Note that it is acceptable for the car to run out of gas exactly when it reaches a
gas station (the car can’t run out of gas before reaching a gas station). Do not leave any
blank lines between trip cases, but do leave one blank line between data sets.

For clarity, follow the format illustrated in the Sample Output.
Sample Input:
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Sample Output:

Data Set #1:
Trip #1:
Starting gas station: 1
Ending gas station: 2
The minimum cost for gas is $0.00.

Data set #2:

Trip #1:
Starting gas station: 1
Ending gas station: 4
The minimum cost for gas is $11.88.

Trip #2:
Starting gas station: 2
Ending gas station: 3
The minimum cost for gas is $0.00.

Data Set #3:
Trip #1:
Starting gas station: 1
Ending gas station: 2
The trip is impossible to complete.



Problém K

The Game of Eight

In "The Game of Eight", you are given a 3x3 board containing 8 squares labeled 1 through 8, and one
empty space. The initial state of the board is given in a 3x3 matrix, where "' represents the empty
space. In each'turn, you pick any square which is horizontally or vertically adjacent to an empty space

and move it to the empty space. Your goal is to arrange the squares so the board looks like this:
123 :

456

78.

Compute the minimum number of moves necessary to achieve this goal.

Input
First line of the input contains T, the number of test cases. Each test case consists of a 3x3 matrix
denoting the initial state of the board.

Output
For each test case, output the minimum number of moves necessary to achieve this goal or-1ifit is
impossible.

Sample Input Sample output

3 -1
181 4

654 18
2.3 '
123
485
76.
518
423
.76




Traffic Terrors
Filename; traffic

The Problem

In the city of Odnalro, pronounced “Odd Nal Row”, accidents at intersections are
commonplace. Unfortunately, sometimes a closed intersection closes other intersections
because it's the only intermediate intersection between two intersections.

For example, Intersection 1 may be connected to Intersection 2. Intersection 2 may be
connected to Intersections 1, 3, 4 and 5. If there is an accident at Intersection 1, only
Intersection 1 is affected and doesn't stop the flow of traffic to others. However, if there
IS an accident at Intersection 2, the entire traffic grid is destroyed.

When this happens, the county is required to pay for the lost time various residents
experienced. They have enlisted your help to know when they have to pay

Given a traffic grid and an intersection where an accident has taken place, tell the county
whether the accident has disallowed traffic from accessing more than that intersection.
All roads are guaranteed to be two way. Before an accident, it is guaranteed that any
intersection will be accessible by any other intersection.

The Input
Input will start with a single positive integer, n, representing the number of traffic grids

this program will be accepting. Following that are n traffic grid descriptions. Each traffic
grid begins with a single integer, k, greater than 1 but less than 50 defining the number of
intersections in the city. Following that are k intersections. Each intersection begins with
a number |, greater than 0, representing the number of roads that meet at that
intersection. Following that number are | other numbers, representing the other
intersections that intersection is connected to. Intersection numbers start at 1, not 0, so the
first line is intersection 1's connections, etc. Following these k lines is another line with
an integer, c, greater than or equal to 0. Following that number are ¢ other integers,
representing accident cases that need to be tested. See Sample Input for clarification.

The Output
For each traffic grid, output a single line: “City #N”, where N is the number of the current

city you're on. After that, output a line for each accident: “yes” for accidents that stopped
more traffic than a single intersection, alone; “no” for accidents that only stopped traffic
at one intersection. There should be a blank line between cities. See Sample Output for
clarification.
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Sample Output
City #1

no

yes

City #2
yes
no
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J: Underground Cables

A city wants to get rid of their unsightly power poles by moving their power cables
underground. They have a list of points that all need to be connected, but they
have some limitations. Their tunneling equipment can only move in straight lines
between points. They only have room for one underground cable at any location
except at the given points, so no two cables can cross.

Given a list of points, what is the least amount of cable necessary to make sure
that every pair of points is connected, either directly, or indirectly through other
points?

Input

There will be several test cases in the input. Each test case will begin with an
integer N (2 £ N = 1,000), which is the number of points in the city. On each of
the next N lines will be two integers, X and Y (-1,000 < X,Y < 1,000), which are
the (X,Y) locations of the N points. Within a test case, all points will be distinct.
The input will end with a line with a single 0.

Output

For each test case, output a single real number, representing the least amount of
cable the city will need to connect all of its points. Print this number with exactly
two decimal places, rounded. Print each number on its own line with no spaces.
Do not print any blank lines between answers.

Sample Input

4

00

0 10
10 O
10 10
2

00
10 10
0

Sample Output

30.00
14.14
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