
input

1
4
0 0
1 0
1 1
0 1

output

1
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input

2
5
98 35
79 90
21 90
2 36
50 0
3
0 0
20 0
0 20

output

6100
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5 5
2 1
4 1
3 2
4 3
4 4

output

11



Problem K
Trash Removal
Problem ID: trash

Allied Chute Manufacturers is a company that builds trash chutes. A trash chute is a hollow tube installed in buildings
so that trash dropped in at the top will fall down and be collected in the basement. Designing trash chutes is actually
highly nontrivial. Depending on what kind of trash people are expected to drop into them, the trash chute needs to
have an appropriate size. And since the cost of manufacturing a trash chute is proportional to its size, the company
always would like to build a chute that is as small as possible. Choosing the right size can be tough though.

We will consider a 2-dimensional simplification of the chute design problem. A trash chute points straight down and
has a constant width. Objects that will be dropped into the trash chute are modeled as polygons. Before an object is
dropped into the chute it can be rotated so as to provide an optimal fit. Once dropped, it will travel on a straight path
downwards and will not rotate in flight. The following figure shows how an object is first rotated so it fits into the trash
chute.

Your task is to compute the smallest chute width that will allow a given polygon to pass through.

Input

The input contains several test cases. Each test case starts with a line containing an integer n (3  n  100), the
number of points in the polygon that models the trash item.

The next n lines then contain pairs of integers xi and yi (0  xi, yi  104), giving the coordinates of the polygon
vertices in order. All points in one test case are guaranteed to be mutually distinct and the polygon sides will never
intersect. (Technically, there is one inevitable exception of two neighboring sides sharing their common vertex. Of
course, this is not considered an intersection.)

The last test case is followed by a line containing a single zero.
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Output

For each test case, display its case number followed by the width of the smallest trash chute through which it can be
dropped. Display the minimum width with exactly two digits to the right of the decimal point, rounding up to the
nearest multiple of 1/100. Answers within 1/100 of the correct rounded answer will be accepted.

Follow the format of the sample output.

Sample input Output for the Sample Input

3
0 0
3 0
0 4
4
0 10
10 0
20 10
10 20
0

Case 1: 2.40
Case 2: 14.15
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Problem I: The Dragon and the knights

The Dragon of the Wawel Castle, following the conflict with the local Shoemakers’ Guild,

decided to move its hunting grounds out of Kraków, to a less hostile neighborhood. Now it is

bringing havoc and terror to the peaceful and serene Kingdom of Bytes.

In the Kingdom of Bytes there are n rivers and each of them flows along a straight line (that

is, you may think of the Kingdom as the Euclidean plane divided by infinite lines). No three

rivers have a common point. The rivers divide the Kingdom into some districts.
Fortunately, there are m valiant knights in the Kingdom. Each of them has taken his post

and swore an oath to protect his district. The Kingdom is thus protected for evermore... or is it?

It is known that Dragon will not attack a district which has at least one knight inside. The

knights, however, are famous for their courage in battle, not for their intelligence. They may

have forgotten to protect some of the districts.

Given a map of the Kingdom and the knights’ positions, determine whether all districts are

protected.

Input

The first line of the input contains the number of test cases T . The descriptions of the test

cases follow:

Each test case starts with a line containing the number of rivers n (1 ˛ n ˛ 100) and the

number of knights m (1 ˛ m ˛ 50 000). Then follow n lines describing rivers. The j-th of them

contains three space-separated integers Aj , Bj , Cj of absolute values not exceeding 10 000. These

integers are the coefficients of the equation Aj · x + Bj · y + Cj = 0 of the line along which the

j-th river flows. After that, there are m lines describing the positions of the knights: the i-th

of these lines contains two integers Xi, Yi (≠109 ˛ Xi, Yi ˛ 109)—the coordinates of the i-th

knight. You may assume that no knight is standing in a river (his shining armour would quickly

rust if he did). Two knights may occupy the same post (their coordinates can be equal). No two

rivers flow along the same line and no three rivers have a common point.

Output

Print the answers to the test cases in the order in which they appear in the input. For each

test case, output a single line containing a single word PROTECTED if all districts are safe

from the Dragon, and VULNERABLE otherwise.

Problem I: The Dragon and the knights 1/2
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Example

Input Output

2
3 7
0 1 0
1 0 0
1 1 -3
1 1
5 -1
3 2
2 -2
-2 6
-1 -2
-8 4
1 1
0 1 0
0 1

PROTECTED
VULNERABLE
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input

0 0 0
0 1 0
1 0 0
0 0 2
8
0 0 1
0 1 1
1 0 1
1 1 1
0 0 0
0 1 0
1 0 0
1 1 0

output

4.0000000000
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Problem A. HHPaint

The famous in the Volga region H&H company decided to create
a very special graphic tool. The head of H&H believes that it can
be used by scientists for numerical experiments. That’s why one of
the parts of the tool is “triangulating” module. And this module is
one you are responsible for.

You are given N points. No three points lay on the same line. Lets
consider the polygon of minimal area containing all the points. Your
task is to split the polygon to the set of not overlapped triangles
in such a way, that all the vertices of the triangles are points from
the given set. Each point should be used as a vertex of at least one
triangle.

Input

The first line of the input file contains number of points N (3 
N  15000). Each of the following N lines contains the coordinates
of the corresponding point (�106  x

i

, y

i

 106, 1  i  N). All
coordinates are integers.

Output

Write in the first line of the output file the number of the triangles
Q. Each of the following Q lines should contain description of the
triangle. The description consists of three integers — numbers of
points for each vertex of the triangle. The points are numbered from
1 to N in the order of their appearance in the input file. If there
are several solutions, output any of them.

Example

standard input standard output

6

-10 0

10 0

0 3

-1 4

1 4

0 5

7

1 2 3

1 3 4

1 4 6

2 3 5

2 5 6

6 4 5

3 4 5

Problem B. Square Root

Within the Jupiter project H&H developers should perform a lot
of mathematical calculations. One of the most di�cult tasks is
to calcuate the value of square root of natural number with very
high precision. You promised to help H&H programmers in this
challenging task.

You are given two natural numbers N and K (2  N  1600,
1  K  15000). Your task is to find

p
N with K digits after

decimal points.

Input

The first line of the input contains numbers N and K.

Output

Write to the output the square root of N with K digits after decimal
point. No round-up is necessary, all digits should be precise.

Example

standard input standard output

2 10 1.4142135623

Problem C. Interesting Places

The H&H CTO Mr.H. is a very busy and suspicious person. As he

is very busy he visits a lot of di↵erent places during the day. And
as he is suspicious he uses only well-known for him roads between
this places. Recently the tra�c load on the streets became pretty
high. So Mr.H. would like to make sure, that there are at least
two di↵erent routes he can safely drive between every two places
of his interest. Two routes are considered di↵erent if they have no
common roads (but can have common intermediate places). All
roads are bidirectional.

You are given the list of Mr.H.’s places of interest and list of cur-
rently safe roads. Your task is to find minimal number of roads to
be added to satisfy Mr.H.’s requirements.

Input

The first line of the input file contains two integer numbers: the
number of places of interest N (1  N  900) and the number of
safe roads M (1  M  100000). Each of the following M lines
contains the description of the corresponding road — the number of
places it connects. There is not more then one road between every
two places.

Output

Write in the first line of the output file number of additional roads
Q. Write in the following Q lines descriptions of additional ver-
tices — numbers of places the corresponding road connects in any
order separated by a space. If there is no solutions, output single in-
teger “-1”. After adding new roads every two places should remain
connected with not more then one road.

Example

standard input standard output

4 3

1 2

2 3

3 4

1

4 1

Problem D. Road to Home

The favourite fairy-tale country of the H&H employees is Berland.
Berland consists of N towns. Some of the towns are connected with
the portals. All towns are numbered with numbers from 1 to N .
The town with number i has portals to M

i

closest towns (portals are
unidirectional). If two or more towns are on the equal distance then
towns with the smaller numbers are chosen. In Berland the distance
between two points (x1, y1) and (x2, y2) is equal to min(|x1 �
x2|, |y1�y2|)+1. For each transfer through the portal between two
towns due should be paid. The due is equal to the square root of
distance between the towns. The amount of due is rounded to the
nearest integer using standard rules.

At the face of the war threat some of the towns are united to the
United Union (UU). All towns from the UU are called union towns,
and other towns are called non-union. To draw the citizens at the
union side the following decision was made: the due of transfer from
non-union city to the union one is decreased and the due for some
other transfers is increased. So if X is a union town and Z is a non-
union, the due for the transfer from Z to X is decreased by D

x

and
for the transfer from X to Z is increased by D

x

. If W is also a union
town and Y is a non-union, then the due for the transfer from X to
W and back is increased by D

x

+D

w

and the due for the transfer
between cities Z and Y is not changed.

Professor Perlov is visiting his grandchild in the town number N .
And now he would like to get back to the town number 1. But he
is unsure about the optimal route.

Your task is to help the professor to find the cheapest route from
town N to town 1. Note, that it is even possible for the professor
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