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TASK GRAD KRAVE

input data standard input

output data standard output

time limit 1.5 seconds 5 seconds

memory limit 256 MB 256 MB

score 100 100

total 200
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The road network in a country consists of cities, represented by points in a coordinate system, and roads,
represented by line segments that connect individual pairs of cities.

It is allowed for the roads to intersect, but in that case overpasses and underpasses are built and, additi-
onally, it is possible to cross over from one road to another only in the two cities which that road connects.
Therefore, if there is a road that connects cities A and B, then it can be only used to travel from A to B
and vice versa, even if the road intersects with other roads or passses through other cities. The length of
the road is the length of the line segment used for describing it. In other words, the length is the Euclidean
distance of two points which that road connects.

In the beginning, the road network consists of only two cities connected by road and grows as time
passes so that in each step exactly one new city is added and is connected by exactly two new roads
with two existing cities which have to be already directly connected by road.

Write a programme that will simulate the growth of the road network and find answers to queries about the
shortest path between two arbitrary cities. More specifically, your programme must support the following
commands:

• d X Y A B - A new city is added, its coordinates being (X,Y ), and is connected by two new roads
with cities A and B for which it holds that they are directly connected by road in that moment.

• u A B - The road distance is required (length of the shortest path) between cities A and B.

The cities are marked respectively with integers starting from 1. The location of cities 1 and 2 are given
in the input data and each new city being added is marked with the following integer. Cities 1 and 2 are
also connected by road.

INPUT DATA

The first line of input contains integers X1, Y1 (0 6 X1, Y1 6 106) – coordinates of city 1.
The second line of input contains integers X2, Y2 (0 6 X2, Y2 6 106) – coordinates of city 2.
The third line of input contains the integer N (1 6 N 6 105) – number of commands.

Each of the following N lines consists of exactly one command.

The command can be also in the form ‘d X Y A B’ where X and Y are integers, coordinates of the city
being added (0 6 X,Y 6 106), and A and B different integers less than or equal to the current number
of cities, the labels of cities with which the current city is being connected to directly by road. The cities
A and B will always already be directly connected by road.

The command can also be in the form ‘u A B’ where A and B are different integers less than or equal to
the current number of cities so far, the labels of cities that we want to know the distance between in that
moment.

No two cities will have the same coordinates.

OUTPUT DATA

For each command of the type ‘u’ from the input data, you must output one integer – the distance between
required cities. The answers to individual queries must be printed in the order of the given queries in the
input data.
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The solution is considered correct if the absolute error of each printed value compared to the official
solution is less than or equal to 0.1. More specifically, if your solution outputs an integer R for each
query and the official solution outputs the integer S, then the value is considered correct if it holds that
|R− S| 6 0.1.

Please note: We advise you to use a floating-point data type sized at least 64 bits, for example double
(C/C++) or Double (Pascal).

SCORING

In test cases worth 21 points total, it will hold N 6 103.

In test cases worth an additional 24 points, the city A in all commands of the type ‘u’ is going to be the
same.

SAMPLE TESTS

input input

6 4
10 4
9
d 6 7 2 1
u 1 2
u 3 2
d 10 2 1 2
u 3 4
d 12 7 2 4
u 5 3
u 4 5
u 1 5

1 1
3 8
10
d 8 2 1 2
u 2 1
d 2 9 1 3
u 1 4
d 4 7 3 4
u 4 3
d 6 1 5 4
u 6 5
d 0 0 4 6
u 7 3

output output

4.000000
5.000000
7.000000
8.605551
5.385165
7.605551

7.280110
8.062258
9.219544
6.324555
18.439089



FINAL EXAM #2
Task KRAVE, 100 points
Time limit: 5 seconds
Memory limit: 256 MB

Page: 1/3

Mirko has bought himself a meadow in the coordinate system. The meadow is in the shape of a rectangle
A meters wide and B meters high, whose sides are parallel to coordinate axes. The lower left edge of
the meadow is located on point (0, 0) and the upper right on point (A,B).

Mirko has decided to build horizontal and vertical fences on his meadow. He does this in the following
way: first, he picks a point (X,Y ) through which no fence has passed so far and decides whether the
new fence is going to be horizontal or vertical. After that, he builds the fence in the chosen direction until
he bumps into another fence and connects them there, then goes back and finishes the other part of the
fence in the same way.

1

2

3

45

Slika 1: The image above shows the meadow’s layout after all the fences have been built from the first
test case. The points where Mirko starts building and the order of building is marked.

Notice that this procedure divides the meadow into a certain number of fields, where each field is a
rectangle with fences on the sides and without fences in its interior. More specifically, every newly added
fence divides an existing field into exactly two new fields.

Write a programme that will, based on the descriptions of fences that are built starting from an empty
meadow, after each built fence find the area of the two newly appeared fields. Output the areas of these
two fields sorted in ascending order.

INPUT DATA

The first line of input contains two integers A and B (2 6 A,B 6 105), the width and height of the
meadow.
The second line of input contains the integer N (1 6 N 6 105), the number of fences being built.

Each of the following N lines contains three integers X, Y , D (0 < X < A, 0 < Y < B, D ∈ {1, 2}),
coordinates of the point where Mirko starts building the fence and the fence direction. Mirko builds a
horizontal fence if D = 1 and a vertical one if D = 2.

Regarding point (X,Y ), up until that moment there won’t be a fence passing through it.
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OUTPUT DATA

The output must consist of N lines. For each fence being built, you must output two space-separated
integers in a single line, the area of the smaller newly appeared field and the area of the bigger field,
respectively.

Please note: The required areas may not fit into the 32-bit integer type. We advise you to use the 64-bit
type, for example long long (C/C++) or int64 (Pascal).

SCORING

In test cases worth 10 points total, it will hold N 6 103.

In test cases worth an additional 30 points, the fences will be sorted in descending order by type. Therefore,
it will not happen that a vertical fence is being built after a horizontal one. It is possible for a fence of a
certain type to never appear.

SAMPLE TESTS

input input input

9 7
5
3 3 2
7 2 1
6 3 2
5 4 1
1 4 1

4 4
3
2 2 2
1 2 1
3 2 1

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

output output output

21 42
12 30
15 15
6 9
9 12

8 8
4 4
4 4

21 42
14 28
7 14
7 21
9 12
4 10
2 12
3 9
4 6
4 8


