"Lord of the Rings" - the deleted scenes

Preamble

Cast of characters

Good guys

Frodo - a hobbit inhabiting the Shire; member of the Fellowship of the Ring; pretty face; ring bearer

Gandalf - a good wizard; he is also a member of the Fellowship

Bilbo - an older hobbit inhabiting the Shire; he obtained the ring from the creature Golum

Aragorn (Strider) - an honourable human warrior

Gimli - a dwarf; inhabitant of the dwarf land (mines), eater of dwarf food, drinker of dwarf drinks

Elrond - a most noble elf, unaffected by the Ring; he inhabits Rivendell and stars in the Matrix in his spare time

Not-so-good guys

Sauron - the Dark Lord; the master of evil; the big cahuna - he’s the man to beat

Orcs - the Dark Lord’s armies; usually characterized by huge, crooked, rotten teeth

Saruman - wizard and Gandalf’s master; inhabits Orthanc; now a not-so-good guy

Lord Ruru - pretty evil lord of times passed

Black Riders - once human kings, now simply not-so-good guys

Places where the good guys and not-so-good guys usually hang

Mordor - the land where the Dark Lord resides; a dark, stinky and overall ugly place

Shire - a Snow White dwarfs sort of housing complex; it hosts the hobbits

Middle-earth - middle-earth

Ajax - a small human town in the middle of nowhere

The Problems

    Suicidal:






Problem Name


  1)  Dark Lord





LORD


  2)  Klingon Roulette




KLINGON


  3)  Evil Tasks




TASK

  4)  The Spell of Lord Ruru



RURU

  5)  The Mines of Moria



MINE
A note on problem difficulty

Please note that the problems are not in any particular order, except chronological order.
Format of Input and Output

Each problem description gives specific details regarding the format of input and output. Exactly this format must be followed to pass the testing. We will accept real numbers within a precision of 0.1.
WOBURN CHALLENGE VII

1)
DARK LORD







Problem Name: lord

The showdown with Sauron was at hand. Dwarfs, humans, hobbits, elves and all other creatures of Middle-earth like a huge cloud moved over the bad lands of Mordor towards the castle.

Then, he stepped outside. With his huge sword he slashed left, right and as he does he swept away tens - no hundreds. His strikes precise and vicious.... "Just how does he do it?" slipped through Elrond's head. Gandalf, as though reading his thoughts, explained: "When the Dark Lord strikes, he sweeps what is roughly a cuboid. Through the eyes of the ring he sees the total number of creatures and weapons in each one by one by one square. Note that the squares stack up and down as well as horizontally, due to the various heights of the creatures. Next, Sauron evaluates the optimal target box, and attacks...."

Elrond's eyes lit up in the dark, stench-filled Mordor sky. "We can use this against him. We will distribute our people so as to minimize the damage he can do. First we need to calculate the maximum damage in any rectangular prism. Then...."

Elrond gasped as the legions near him were struck to oblivion by another carefully placed Sauron blow. Elrond himself fell to the blow, badly wounded.

It was all up to the little human, then, to calculate the damage as prescribed...
Calculate the maximum damage Sauron can achieve given his maximum strike area - a cube of dimensions A x A x A, A ≤ 30. Note that the maximum strike area will be a cuboid (a.k.a. rectangular pism a.k.a. right prism a.k.a. rectangular parallelepiped a.k.a. box) within the latter. At each square within the box there will be an integer corresponding to the number of creatures, weighted by strength, minus the number of weapons, again weighted by strength (note that this number will be in the range 

[-10000..10000]). Each creature's weight and beer drinking habits are also compensated for. The cube will be input layer by layer, starting from the top. Any partial sum will fit within a long.

Input

A (-1 denotes end of data)

[cube, layer by layer]


    Sample input





  Sample Output

    3







  18
    1 1 1

    1 1 1

    1 1 1

    -10 -10 -10

    -10 -10 -10

    -10 -10 -10

    2 2 2

    2 2 2

    2 2 2

    -1

WOBURN CHALLENGE VII

2)
Klingon Roulette






Problem Name: klingon

As Gandalf hit the walls reeling from yet another shot from Saruman's magic staff, he noticed that they moved to a large room, with shiny violet walls. Immediately he knew what had taken place, but it was too late - with one movement of his staff, Saruman had shut the door.

What awaited Gandalf was an old wizard challenge, known as the Klingon Roulette. Gandalf would be placed in one corner, Saruman in another. They would shoot a fire ball, one at a time, which would then proceed to ricochet off the shimmering violet walls. Gandalf felt his power fading, so he knew his yellow flaming ball would only last about one billion (1,000,000,000) standard life times.

The contest was won when only one man was left standing. Gandalf focused to try to foresee the path of the ball…

Given a rectangular room of dimensions A x B x C, A, B, C ≤ long int and given that Gandalf fired his shot at an angle of 45 degrees to the horizontal and vertical from corner #1, print out which corner would be hit first, or, if no corner is hit, print out "SENILE".

The fire ball travels at a speed such that 1 standard unit is traversed in one life time.

The corners are labelled in clockwise manner - (0, 0, 0) is 1, (0, B, 0) is 2, (A, B, 0) is 3, (A, 0, 0) is 4, (0, 0, C) is 5, (0, B, C) is 6, (A, B, C) is 7 and (A, 0, C) is 8.

You may also like to know that Gandalf can do this problem using a long int for his computations.

Input

A B C (-1 -1 -1 if end of data)

    Sample Input





  Sample Output

    1 1 1






  7

    -1 -1 -1

WOBURN CHALLENGE VII

3)
Evil Tasks







Problem Name: task

As Frodo woke up from his near eternal nightmare, having been stabbed by the enchanted sword of the Lost Kings, he began to consider the events carefully. How did the orcs and the Black Riders always stay just one step behind them? What secret power did they possess? Just then, Bilbo Baggins entered the elf chamber. ”There you are my dear Baggins" - he noticed Frodo deep in thought - "What is troubling you?"

"I am wondering how the evil forces can remain so efficient...."

"'Tis not a real secret" answered Bilbo. "Before his defeat at Mordor, Sauron had invented a machine he called a computer. Apparently, it is a kind of counting device, very efficient at creating a sort of bug. Next, if you possess the dark and secret knowledge of lacsap it is apparently possible for the machine to hand out tasks for all the members of Sauron's forces. Well, at least that's how the story goes. I don't know, I really don't know." 
Bilbo shook his head "What did I get you into. I'm sorry dear Frodo, I'm sorry...." He left the room, sad and solemn.

Frodo started wondering, "A dynamic, parallel task scheduling program... if only I had brought my Z/Z-- book...". Before he could complete his train of thought it was interrupted by the late arrival of a familiar and most welcome figure: Gandalf.

Given a number N ≤ 101 of evil guys and a number M ≤ 101 of evil tasks, where each task takes a multiple of 1 standard hour, find the shortest time to execute all of the tasks. The evil guys - orcs, especially - are not so clever so you will also need to print out a schedule for them, as to when to execute the task. Also, the orcs are not very coordinated so only one orc can work on one task during any given time interval.
Note that the evil guys/tasks which appear in the input will be in the range [1..N] / [1..M] (respectively), although not all the numbers in a range have to be used.

Input

N M (-1 -1 denotes end of data)

orc #   task #   time units (-1 -1 -1 denotes end of orcs / tasks)

Output

Time required (standard hours)

For each 1 hour time period, print out the orcs which will be completing their tasks – as well as the corresponding task in parentheses – during that period, as shown below.

    Sample input





  Sample Output

    2 2







  1

    1 1 1






  1(1) 2(2)
    2 2 1

    -1 -1 -1

    -1 -1

WOBURN CHALLENGE VII

4)
The Spell of Lord Ruru





Problem Name: ruru

Pressed against the icy mountain Caradhras, trying to dodge yet another avalanche caused by Saruman’s chant, Gandalf began to wonder, "It is as though the trail was getting longer and longer... and steeper and steeper." He focused his power to read the mind of his former master.

"We must turn back!" he yelled through the thundering snow, "We must turn back!"
The fellowship, slightly at loss, obeyed at once.

What Gandalf had realized was shocking, shocking indeed. Not since Lord Ruru has the "mountain raising" spell been used. Lord Ruru, the six-legged Serpent of Doom, used it to torture his subordinates. He would set them off on a mountain trail, and then lower and raise mountains to make the trail indefinitely longer than it seemed, trapping the victim, forever going forth, but never reaching the end.

Lord Ruru's power was unparalleled, so it seemed like Saruman was unable to raise the mountains completely at will. Still, the danger was there.

At his castle's keep, Saruman with his arms raised high in the air, was amidst a chant. His eyes were closed, deeply focused, as he was predicting the trail the fellowship would take - the shortest, of course - and using Lord Ruru's evil spell on that path...

Given a one dimensional mountain range, consisting of a sampling of heights (positive ints), and given that the fellowship must either stay on top of the range and/or cut horizontally across a peak (or peaks) to another place on top of the range, what is the shortest distance that will be traveled?

Oh yeah, if you recall all mountains in Middle-earth have slopes of 45 degrees. Also, Gandalf didn’t bring his “walking-on-air” spell, so the fellowship can’t cut across valleys. 
If two points of the same elevation appear, assume a horizontal distance of 100 standard units between them, and there will be no more than 30000 samplings of heights!
Input
Height #1 height #2 …. -1

-1 (end of input)

Output

Output the shortest distance that will be traveled by the fellowship.


    Sample input





  Sample Output

    0 0 -1






  100.000

    0 10 0 -1






  20.000

    0 10 -1






  14.142

    -1

WOBURN CHALLENGE VII

5)
The Mines of Moria






Problem Name: mine

Frodo was running frantically, mapping out his portion of the mines. In fact, all members of the Fellowship, barring Strider and Gimli, were doing the same.

But not out of laziness was Strider not participating - certainly not, given how honourable and courageous he was. Strider was busy preparing fasola mines. Those, once placed in a corridor, would explode as soon as anyone dared enter the mined corridor.

Gimli was quite busy too, huffing and chopping happily the dark mine walls - he was connecting all the corridors to create a path for Strider - who was to leave the mines - such that the latter could get through all of the corridors without re-entering a corridor where he had already placed a mine, for clearly, that would mean his demise.
The fellowship, while scouting the mines, worried about Strider. Just how did he plan to accomplish this task?

And yet, it was clear that the only thing that stood between the Fellowship and the yellow, crooked teeth of the monkey-like orcs of Moria was the fasolas...

We like Striker and don’t want him to die. Given the maps of the corridors returned by the members of the fellowship, design a path which would allow Strider to set the mines without getting himself killed. Also give the minimum number of corridors that must be dug by Gimli in order to complete the trail...

Oh yeah, some corridors may only be dug one way. Also, Gimli is easily confused and so he does not dig multiple corridors between intersections in the same direction. We guarantee that every test case will be solvable… You can thank us later.
Input

# of intersections (-1 denotes end of input) There will be no more than 200 intersections.
intersection_i intersection_j (-1 -1 denotes end of corridors) - denotes corridor from i to j
There will be no more than 10000 corridors.
Output

# of corridors created

path (a list of intersections starting from intersection 1 and ending at that intersection)


    Sample input





  Sample Output

    2







  1 
    1 2







  1 2 1

    -1 -1

    -1

