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Problem D. Double Shortest Paths

Alice and Bob are walking in an ancient maze with a lot of caves and one-way passages connecting
them. They want to go from cave 1 to cave n. All the passages are difficult to pass. Passages are too
small for two people to walk through simultaneously, and crossing a passage can make it even more
difficult to pass for the next person. We define di as the difficulty of crossing passage i for the first
time, and a; as the additional difficulty for the second time (e.g. the second person's difficulty is di+a;).

Your task is to find two (possibly identical) routes for Alice and Bob, so that their total difficulty is
minimized.

For example, in figure 1, the best solution is 1->2->4 for both Alice and Bob, but in figure 2, it's better
to use 1->2->4 for Alice and 1->3->4 for Bob.

Input

There will be at most 200 test cases. Each case begins with two integers n, m (1<=n<=500,
1<=m<=2000), the number of caves and passages. Each of the following m lines contains four integers
u, v, di and ai (1<=u,v<=n, 1<=di<=1000, 0<=aij<=1000). Note that there can be multiple passages
connecting the same pair of caves, and even passages connecting a cave and itself.

Output

For each test case, print the case number and the minimal total difficulty.
Sample Input Output for Sample Input
4 4 Case 1: 23

1 251 Case 2: 24

24 60

1 340

3491

4 4

1 2 5 10

2 4 6 10

1 34 10

34 9 10
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Problem G. Giving directions to the tree

There is a rooted tree, some edges are undirected, while others are directed. We want to change
maximum number of undirected edges to directed edges, but we don't want the length of the longest
directed chain to be increased. Note that undirected edges are not allowed in a directed chain.

For example, if we have a "linear graph™ 1->2->3-4, we cannot change 3-4 into 3->4 because the
previous longest directed chain (1->2->3) would be extended to 1->2->3->4. However, we can change
3-4 into 3<-4 without extending the longest chain.

Input

There will be at most 1200 test cases. Each test case contains several lines. In each line, the first
integer u is the node that is described, followed by its sons, terminated by a zero. The direction of an
edge can be from father to son, and can also be from son to father. If the edge is from father to son,
then we put a letter “"d" after that son (meaning that it is a downward edge). If the edge is from son to
father, then we put a letter “"u" after that son (meaning that it is an upward edge). If the edge is
undirected then we do not put any letter after the son. Nodes are numbered 1 to n (2<=n<=300) from
top to down, left to right (so the first line is always root). Leaves are not given in the input. The test
case ends with u=0. Most test cases have very few nodes.

Output

For each test case, print the case number, the number of changed edges, followed by the changed
edges with directions. Each directed edge is formatted as (i,c), which means the i-th undirected edge is
changed to direction c. The undirected edges are numbered from 1, in the same order they appear in
the input.

If there are several optimal solutions, print the lexicographically smallest one. When comparing two
changes (i1,c1) and (i2,c2) lexicographically, we first compare il and i2, if i1 and i2 are equal, we
compare cl and c2. For example (2,u) < (11,d), and (3,d) < (3,u).

Sample Input Output for Sample Input
1 2d 30 Case 1: 3 (1,d) (2,u) (3,u)
34520 Case 2: 1 (1,u)

0 Case 3: 0

1 24 0 Case 4: 1 (2,u)

2 3d 0

340

0

1 24 0

2 30

3 4u 0

0

1 2u 3 0

3 4u 5 0

0




Problem H. Happy Robot

A robot is moving from (0,0) according to a command sequence. Each character in the sequence is
command:

® L:turnleft

® R:turnright

® F: go forward one step

Interestingly, the command sequence contains some wildcard character "?". The robot can treat it any
one of L, R or F at its own wish, which makes it really happy.

L o y
N Origin (0,0)

Let (x,y) be the final position of the robot, your task is to find out the minimal/maximal possible value
of x and y. Initially the robot is facing east (i.e. facing (1,0) in Cartesian coordinate system). After a
left turn it will face north (i.e. facing (0,1)).

Input
There will be at most 1000 test cases. Each case contains a command sequence with no more than
1000 characters.

Output
For each test case, print the case number, followed by minimal/maximal possible x (in this order), then
the minimal/maximal possible y.

Sample Input Output for Sample Input
F?F Case 1: 1 3 -1 1
L?? Case 2: -1 1 0 2

LEFFRF Case 3: 1 1 3 3
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Problem J. Just another pachinko-like machine

Like pachinko? Here is another one. It's not exactly a traditional pachinko, but it's also a let-the-ball-
hit-things game.

In the machine, there are n non-overlapping non-vertical bars, shown below.

x

At the i-th step, the ball will be transferred to (xi, i), then start to fall vertically, hopefully it'll hit a bar
and earn some scores. A ball who hit the i-th bar will earn a score of s;. If the ball directly drops on the
floor (with y=0), it will not score.

The most interesting part of the machine is: if the i-th bar is hit during this step, it will disappear at
that moment and re-appear after di steps. For example, if a bar with di=3 is hit in the 5-th step, then
it'll be missing during step 6 and 7, and will re-appear in step 8.

Input

There will be at most 5 test cases. Each test case begins with one integer n (1<=n<=10°), the number
of bars. Each of the next lines contains 5 integers x1, y1, X2, y2, s, d (0<=x1<x2<=10°,
1<=y1,y2<=200000, 1<=s<=1000, 1<=d<=5), describing one bar. No two bars can have any common
point (i.e. no intersection, can’t touch each other etc).

The next line contains b (1<=b<=10°), the number of balls. In the next b lines, the i-th line describes
the ball appear in the i-th step. Each line contains two integers (X', y'), that means the ball will appear
at (Xi,yi)=(x' XOR a, y' XOR a), where a is the current score before the ball falls (which will be zero at
the beginning of each test case). It is guaranteed that x; and y; are non-negative integers and will not be
precisely on a bar.

Output

For each test case, print the case number in the first line and the scores after each step. There should be
one empty line after each test case.



Sample Input Output for Sample Input

Explanation for Sample 1
Step 1:
ball (3,5) will hit the first bar, score=1

Step 2:
ball (3,5) will hit the second bar, score=9

Step 3(bar 2 appear again):
ball (1,5) will hit the ground, score=0

Step 4:
ball (3,3) will hit the second bar, score=9

Step 5(bar 1&2 appear again):
ball (3,9) will hit the first bar again, score=1



Problem K. Kick the ball!

"A penalty shoot-out (officially kicks from the penalty mark) is a method of determining the winner of
an association football (soccer) match that is drawn after the regulation playing time and any
applicable extra time periods have been played. In a penalty shoot-out, each team takes turns
attempting a specified number of shots from the penalty mark (usually 5) that are only defended by the
opposing team's goalkeeper, with the team scoring the most goals being declared the winner."

-- wikipedia

The game finally comes to the shoot-out. What will the final result be? "1-3!" You took a wild guess.
But what is the probability that your guess is correct?

In this problem, team A kicks first (which is determined by a coin toss, as usual), both teams will
attempt at most 5 shots (after all the 10 shots, the game may end in draw again), but the game will end
as soon as the winner is already determined. For example, after the first 8 kicks the score is 3-2 (left
side is team A’s score, right side is team B), then if the 9-th kick is a goal, the game will end
immediately with score 4-2, because even team B got its last kick, it still loses for sure. Another
example: if all the first 9 kicks are goals, the last kick (from team B) will still be performed, because
although team B cannot win, the result might be a "draw", which is better than "lose".

Input

There will be at most 100 test cases. Each case contains two lines. The first line contains 10 floating
numbers. The first 5 numbers are the goal probability of the players in team A (player 1 will shoot first,
etc), the next 5 numbers are the goal probabilities of the players in team B. Each probability will have
exactly one digit after the decimal point. The second line contains your guess, in the format of scoreA-
scoreB. O<=scoreA,scoreB<=5.

Output

For each test case, print the case number and the probability (in percentage) that your wild guess is
correct, to 2 decimal places. An absolute error of 0.01% will be ignored.

Sample Input Output for Sample Input
0.7 0.7 0.6 0.5 0.8 0.9 0.7 0.2 0.8 Case 1: 6.98%
= Case 2: 100.00%
1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 Case 3: 0.00%
= Case 4: 0.47%
1.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 Case 5: 9.73%

0.7 0.7 0.6 0.5 0.8 0.9 0.7 0.2 0.8

0.7 0.7 0.6 0.5 0.8 0.9 0.7 0.2 0.8
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