9th NATIONAL AUTUMN TOURNAMENT IN INFORMATICS 

AND INFORMATION TECHNOLOGIES
“John Atanasoff”
Bulgaria, Shumen, 28.11.2009
Group A (11.-12. grade)

Problem A1. 2012 – A NEW BEGINNIG
An extreme solar eruption has heated the Earth, causing a monstrous cataclysm. Tectonic plates are floating freely along the Earth’s mantle; earthquakes with unseen magnitudes are causing metropolises to collapse to the ground; mountains are inundated by gigantic tsunamis; countries are turning to oceans of lava and volcanic dust.

It’s 21 December 2012 and your only chance to save yourself and your family from the apocalypse is to reach the government ships in the Himalayas – the modern arks that will save mankind. You have an airplane that flies with constant speed and a map with all standing airports. Unfortunately, not all pairs of airports are connected – enormous clouds of volcanic dust are blocking some of the routes, while other airports are too far away from each other. Furthermore, not all airports have fuel available – some of them have nothing left but the naked roads – and there you can’t refuel the aircraft. And since all means of navigation are destroyed, the only possible path between two airports is the shortest one. And on top of all, due to atmospheric instability and dramatic changes of air density, the fuel efficiency of the engines varies between flights. Thus the fuel consumption is also different. The good new is that you know between which airports it is possible to fly and the amount of fuel it would cost, and also where you can refuel. All you have to do is find a way to get from your airport to the airport in the Himalayas as fast as possible. Write a program year2012 that computes the minimum amount of time required to achieve that task, given the coordinates of each airport and whether it has fuel, the fuel tank capacity of the airplane, the speed of the airplane, which pairs of airports are connected by a potential flight and how much fuel does each flight require.

Input

The first line of the standard input consists of four integers: N, M, V and C – the number of airports, the number of pairs of connected airports, the constant speed of the aircraft and the fuel tank capacity, respectively. The next N lines give information about airports. Airports are represented by points in 3-dimensional space and all of them lie on the surface of the Earth whose center is at the origin - (0,0,0). The i-th of these lines consists of three real numbers and a Boolean: Xi, Yi, Zi and Ri – the coordinates of the i-th airport and whether you can refuel in it (Ri = 1 means you can, Ri = 0 means you can’t). The next M lines give information about potential flights. Each pair of connected airports is unordered, i.e. a flight from A to B has the same properties as a flight from B to A. The k-th of these lines consists of three integers: Ak, Bk and Fk, denoting a potential flight from airport Ak to airport Bk (consequently from Bk to Ak as well) that requires an amount of fuel equal to Fk (in either direction). The last line consists of integers S and T – the first and the last airport in your route.

Output

The only line of the standard output must be one real number representing the minimum time required to get from airport S to airport T. An answer is considered correct if it differs from the author’s by no more than 10-4. If a route cannot be found and you are doomed, just print 0 
(zero on one line).

Constraints

· 2 ≤ N ≤ 1000 – number of airports. Integer.

· 1 ≤ M ≤ 10000 – number of possible flights. Integer.

· 1 ≤ V ≤ 1000 – airplane’s constant speed. Real number with up to 3 digits to the right of the decimal point.

· 1 ≤ C ≤ 1000 – fuel tank capacity of airplane. Integer.

· -100 ≤ Xi, Yi, Zi ≤ 100 – coordinates of i-th airport. Real numbers with up to 18 digits to the right of the decimal point. Besides, Xi2 + Yi2 + Zi2 is constant for all i, i.e. all airports will be the same distance from the Earth’s center in a given test case.

· 1 ≤ (number of airports where you can refuel) ≤ 20

· (The Earth’s radius) ≥ 1. Integer.

· 1 ≤ Ak, Bk ≤ N – airports in k-th potential flight. Different integers. Each (unordered) pair will appear at most once in the input.

· 1 ≤ Fk ≤ C – amount of fuel used up by the airplane in k-th potential flight. Integer.

Notes

· A direct route (flight) between two airports is the shortest arc on the sphere representing the Earth’s surface that connects them. Even if there is more than one such arc, it is only the distance that matters.

· No potential flight will be shorter than 10-6.

· Due to precision errors, the distance from the Earth’s center could slightly differ for different airports. However, the absolute difference between the distance and the Earth’s radius will be no more than 10-10 and thus the correctness of an algorithm won’t be affected in any way if all airports are considered to be lying strictly on Earth’s surface.

· Rs = 1, i.e. the fuel tank of the airplane is always full in the beginning. Also, each time an airport with fuel is visited, the tank is again filled up.

· The time required for landing, refueling, flying off and accelerating is negligibly small and is considered 0 (zero).

· [image: image1.png]


Potential flights between airports are completely independent. If the arc representing a flight from A to B happens to pass through C, this doesn’t mean that there’s a potential flight between A and C, nor between B and C.

Partial credit

In 40% of test cases, N ≤ 8.

Example test case

	Input
	Input (continued)
	Output

	6 9 2.5 9

0.0 5.0 0.0 1

0.0 0.0 -5.0 0

0.0 -5.0 0.0 0

0.0 0.0 5.0 0

3.0 4.0 0.0 0

4.0 3.0 0.0 1

1 2 5

2 3 8
	1 4 5

4 3 5

1 5 1

5 6 9

5 2 1

2 6 2

6 4 4

1 3
	12.5663706144


Explanation

Earth’s radius is 5. The airplane’s speed is 2.5 and the fuel tank capacity is 9. We want to get from 1 to 3. In the picture, potential flights are represented by black arcs, airport numbers are inside the squares and fuel consumption is noted beside the corresponding arcs. Points where we can refuel have a white dot in the middle. Obviously, we can’t simply use the direct routes 1-2-3 and 1-4-3: their fuel consumption is 13 and 10, respectively, which is more than the tank capacity. In fact, all routes use up an amount of fuel more than 9 so our only chance is to refuel in airport 6. There are three possible routes to it: 1-2-6, 1-4-6 and 1-5-2-6. The first two are obviously the shorter ones (flights 1-2, 5-2, 2-6, 1-4 and 4-6 require an equal amount of time). After we fill up the tank in 6, if we go to 2 we still won’t be able to continue to 3 – we’ll be short fuel with one unit. The only route is through 4 and although we’ll have no fuel when we reach 3, we will be saved. To sum up, the optimal routes are 1-2-6-4-3 and 1-4-6-4-3. They are both represented by four 90-degree arcs, which makes their total length equal to Earth’s equator, or 2πR. Consequently, the time required to travel that distance is 2πR/V ≈ 12,566370614359172953850573533118.

Problem A2. Reading
Interesting fact about the human brain is that, when reading, it analyses the first and last letter of each word, taking all other not necessarily in the right order to construct the meaning. As a conesqunece, a senetnce whit amlost no corerct word can be raed easliy. (
Elly has noticed that shuffling certain letters gives even better result! For example the characters “l” and “i”, “a” and “o” are much similar, than, let’s say, “x” and “m”. She defines a scale from 1 to 5 of difference between letters, where similar ones have low value, and very different have high value. Equal letters have a value of one. In this manner each word can be given a value – the sum of all differences between adjacent letters. 

Imagine she has defined the differences between “e” and “l” as 3, between “l” and “y” as 2, between “i” and “l” as 1. Then the word “elly” has value of 3 + 1 + 2 = 6 (remember, that equal letters have distance of 1). The word “lily” has value of 4 and “i” have value of zero =). Longer words are not necessarily with larger value than shorted – consider “lilii” (which is the Bulgarian plural of “lily”) – it has value of only 4, but “elle” (which means “she” in French) has a value of 7. However, each additional letter adds at least one to the value of the word.

Elleonora wants to construct a language that would be easily readable even with huge number of misplaced letters. She has decided to include all non-empty words with values less than or equal to N.

Can you help her by finding how many are they?

Input

On the first line of the standard input are given the integers N and M – the maximal value of a word (1 ≤ N ≤ 1,000,000,000) and the number of character pairs, for which Elly has defined a difference. All not mentioned pairs have distance equal to one. Each of the next M lines contains a triple L1 L2 F, meaning that the distance between letters а ≤ L1, L2 ≤ z is 1 ≤ F ≤ 5. The distance from L1 to L2 is the same as the distance from L2 to L1.

Output
Print one sole integer on the standard output– the number of words, consisting of lowercase English letters, whose value is not greater than N. Since this number can be quite large, output the reminder of the number when divided by 1,000,000,007.

Notes:

In tests worth 50 points N will not be greater than 1,000,000.

Each pair of letters in the input will be given at most once.

Example
	Input
	Output

	20 10

e l 3

e o 1

o n 2

o r 4

r a 4

i n 5

e n 2

n t 3

t w 3

w i 5
	470059518


Trivia: some of the words are: ”elleonora”, ”entwine”, ”aaaaaaaaaaaaaaaaaaaaa”.

Problem A3. STRIP
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Consider a strip of breadth 1, length n, and ignorable thickness, made up of unit squares. Starting from one of its ends (the left one), we name each of the vertical segments using the non-negative integers from 0 to n, as shown in the picture (where n=7). We can only fold the strip along these segments, assuming that after this the two parts are being glued together and are no longer straightened again. Naturally, after folding, some of the named segments match, forming one, which has already got more “names”. Each name is significant. A situation after folding along segment 3 is shown in the picture. There are segments having two names, after this operation. We can equally say 1 or 5, for example, and mean the same segment. After another folding along segment 2 (we can also say “segment 4”, it’s all the same), there will be a segment having even three names, as one can see: (1;3;5). Let’s mention that if we had “folded” the strip along segment 3 instead, for example, we would simply have revolved the strip with no changes either in naming or in its length. We can call a folding like this “empty”: it is not illegal; it only makes no significant changes.

In this manner, a set of k integers, each in the interval from 0 to n, uniquely defines a sequence of folds of the strip. Write a program strip which finds out what is the length of the strip after their execution.

Input

The following data come from the standard input:

· Line 1: two space separated positive integers n and k;

· Line 2: k non-negative space separated integers, each less or equal to n. 

Output

Write to the standard output one line with a single integer: the length of the strip after the consecutive applying of the given k folds.

Limitation
n has no more than 18 decimal digits, k≤10000.

	Example 1:
	
	Example 2:
	

	Input:
	Output:
	Input:
	Output:

	7 2
	3
	9 5
	2

	3 2
	
	5 9 2 8 3
	


Explanations to example 2 
The segment names look as follows: 

Starting situation: {0 1 2 3 4 5 6 7 8 9}.

Consecutively applying the folds:

( {0 (1;9) (2;8) (3;7) (4;6) 5} ( {(1;9) (0;2;8) (3;7) (4;6) 5} ( {(0;2;8) (1;3;7;9) (4;6) 5} ( {(0;2;8) (1;3;7;9) (4;6) 5} ( {(1;3;7;9) (0;2;4;6;8) 5}.
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