
SAPO 2019 Final Round Day 2
South Africa, September 29, 2019

Problem A. Job Shadowing
Input file: standard input
Output file: standard output
Time limit: C++: 1 second, Pascal: 1 second, Java: 2 seconds, Python: 10 seconds
Memory limit: 256 megabytes
Points Available: 100

Anathi and Beatrice went job-shadowing at Caspian Inc. Unfortunately, they got separated during the
day and want to find each other again as quickly as possible so that they can share what they have
learned. The office of Caspian Inc. is made up of N rooms, numbered from 1 to N , that are connected
by M corridors. Anathi is initially in room A and Beatrice is initially in room B. Given the layout of the
office, determine which room they should meet in if they want to meet as quickly as possible. It takes
both of them a minute to walk from one room to another.

Input
The first line of input contains four integers, N (1 ≤ N ≤ 104), M (0 ≤ M ≤ N(N−1)

2 ), A and B
(1 ≤ A,B ≤ N). Each of the next M lines contains two integers pi and qi (1 ≤ pi, qi ≤ N) indicating
that a corridor connects room pi to room qi. It is guarenteed that pi 6= qi and that there will not be more
than one corridor between any two rooms.

Output
Output a single integer representing the number of the room where they should meet such that the travel
time is minimal. If multiple rooms are optimal, output the one with the lowest index. If it is not possible
for them to meet, output −1.

Scoring

Subtask 1 (10 points): N = 3,M = 2, A = 1, B = 3

Subtask 2 (20 points): Every room is connected to every other room by a corridor

Subtask 3 (20 points): M = N − 1 and room i is connected to room i+ 1

Subtask 4 (20 points): M = N − 1 and there is only one way to travel between any two rooms

Subtask 5 (30 points): No further constraints
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Examples
standard input standard output

4 6 2 4
1 2
1 3
1 4
2 3
2 4
3 4

1

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

3

Note
In example 1:
It is possible for Beatrice to travel directly to room 2 which is where Anathi is. It will take Anathi and
Beatrice 0 minutes and 1 minute respectively to get to room 2. However, Anathi and Beatrice can both
travel to the lowest-numbered room(1) in 1 minute, so they can meet in room 1 in the same amount of
time as any other room, so the answer is 1.
In example 2:
Anathi and Beatrice can meet each other halfway in either room 3 or room 4. Both rooms will take 2
minutes for both of them to reach. Since 3 ≤ 4, the best room is room 3.
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Problem B. Jump
Input file: standard input
Output file: standard output
Time limit: C++: 1.5 seconds, Pascal: 1.5 seconds, Java: 3 seconds, Python: 15 seconds
Memory limit: 256 megabytes
Points Available: 100

Hermit the frog enjoys jumping between platforms. However, he wonders if starting from some platform,
he can reach another platform, through a series of walking and jumping.
A platform is a horizontal line whose endmost points lie at integer coordinates. Hermit may walk anywhere
along his current platform. Hermit may also jump up to H units vertically upwards from his current
platform, landing as soon as he reaches a new platform, or drop from his current platform to a platform
at most H units below him (no further, as otherwise, he could hurt himself). Note, he cannot jump or
drop from the edge of one platform to the edge of another platform - they must have some non-zero
horizontal overlap.
To help Hermit, write a program which, given the list of platforms, will answer a number of queries of
the form “Starting from platform A, can Hermit reach platform B?”.

Input
The first line contains three space-separated integers N , the number of platforms (1 ≤ N ≤ 100 000), Q,
the number of queries (1 ≤ Q ≤ 1 000 000) and H (1 ≤ H ≤ 109).
The next N lines describe the platforms, starting from platform 1 and ending with platform N . The ith

of these lines (1 ≤ i ≤ N) contains three space separated integers xi, yi and li (0 ≤ xi, yi ≤ 109 and
1 ≤ li ≤ 109). (xi, yi) denotes the coordinates of the leftmost point of the platform. li denotes the length
of the platform - so the rightmost coordinates will be (xi + li, yi). It is guarenteed that no two different
lines will overlap or be immediately adjacent.
The next Q lines describe the queries. The ith of these lines (1 ≤ i ≤ Q) contains two space-separated
integers Ai and Bi (1 ≤ Ai, Bi ≤ N and Ai 6= Bi), the numbers of the two platforms being queried.

Output
Output Q lines, one for each query. For the ith query, output YES if Hermit can reach platform Bi starting
from platform Ai, and NO otherwise.

Scoring

Subtask 1 (25 points): xi = 0 for all 1 ≤ i ≤ N .

Subtask 2 (15 points): N,M ≤ 1000.

Subtask 3 (15 points): N ≤ 1000.

Subtask 4 (45 points): No further restrictions.
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Examples
standard input standard output

3 2 3
2 5 3
4 4 2
0 1 4
1 2
3 2

YES
NO

4 2 3
2 5 3
4 4 2
0 1 4
1 3 2
1 2
3 2

YES
YES

Note
The first example correlates to the figure shown below. Starting from platform 1, Hermit can walk
anywhere from x = 4 (not inclusive) to x = 5 and drop to platform 2, so we output YES. Starting from
platform 3, we see we can’t jump to platform 1, because it is too high. We can’t jump to platform 2,
because there is no horizontal overlap between platform 3 and platform 2. So there is no way to make it
to platform 2 from platform 3, so we output NO.
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Problem C. Where did Bit go?
Input file: standard input
Output file: standard output
Time limit: C++: 2 seconds, Pascal: 2 seconds, Java: 4 seconds, Python: 20 seconds
Memory limit: 256 megabytes
Points Available: 100

After deciding something was odd with the way his favourite tree jogged that morning, Bit has
mysteriously disappeared. Suspecting the Russians might be behind this, you take control of the Orbital
Command Center to use its scanner abilities to try and locate Bit.
The area you want to scan consists of a strip of land N blocks long, running from left to right. The first
block of land is at position 1, and the last block of land is at position N . Orbital Command scans up
to M blocks at a time, and the positions of the blocks it scans shifts to the right every time step as it
orbits the earth. Concretely, consider M distinct integers Z1 < Z2 < .. < ZM . Then at time t, the block
at position i is being scanned only if there is an index j such that i = Zj + t.
The Chinese have come forward with some intel about the most likely places you might find Bit. In
particular, each block in the strip of land you want to scan is given a unique integer in the range 1 to N ,
indicating the priority of that block (with 1 being the highest priority and N being the lowest priority).
For confidential reasons, all of the blocks of land have been randomly permuted. In particular, you can
assume that the priorities of each block are chosen by drawing a random permutation on the first N
positive integers.
Write a program that you can upload to Orbital Command that at each time step will output the position
of the block of highest priority currently being scanned, or −1 if no blocks in the strip of land are being
scanned at that time.

Input
The first line contains two integers, N , M
The next line contains N integers, the ith (1 ≤ i ≤ N) being the priority of the ith block of land.
The next line contains M integers Z1 < Z2 < ... < ZM .
For all test cases, we are guaranteed that 1 ≤ N,M ≤ 100 000, ZM ≤ N , and that Z1 > −3×N −3×M .

Output
Output N −Z1+1 space-separated integers on a single line. The ith integer should be the position of the
highest priority block of land that is currently being scanned at time t = i, or −1 if no block of land is
being scanned at that time. Note that time starts at t = 0.

Scoring
Subtask 1 (20 Points): N ≤ 1000, M ≤ 1000

Subtask 2 (20 Points): N ≤ 100, M ≤ 100 000

Subtask 3 (20 Points): N ≤ 100 000, M ≤ 100 000 and for all i (with 1 ≤ i < M), Zi + 1 = Zi+1

Subtask 4 (40 Points): N ≤ 100 000, M ≤ 100 000

Page 1 of 2



SAPO 2019 Final Round Day 2
South Africa, September 29, 2019

Example
standard input standard output

4 3
1 4 2 3
-1 0 2

2 1 1 3 3 4

Note
In the first example, at time t = 0, we scan positions −1, 0 and 2. Only position 2 corresponds to a block,
with priority 4. So out of these three positions, the highest priority is 4, with position 2, hence we output
2. The scanning process for each time is shown in the table below:
Time Positions scanned Respective priorities Highest priority Position

0 -1 0 2 -1 -1 4 4 2
1 0 1 3 -1 1 2 1 1
2 1 2 4 1 4 3 1 1
3 2 3 5 4 2 -1 2 3
4 3 4 6 2 3 -1 2 3
5 4 5 7 3 -1 -1 3 4
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Problem D. Minecraft Simulator
Input file: input_*.txt
Output file: output_*.txt
Time limit: N/A
Memory limit: N/A
Points Available: 100

It’s Minecraft time! After being inspired by watching numerous Minecraft videos from an influential
YouTuber1, you decide you want to try your hand at actually building the best creations in Minecraft
yourself.
A Minecraft world is represented by a list of various types of blocks. For each 3D coordinate (x, y, z),
there can either be no block or a block of type t placed there. Your character (called Steve) is initially
placed at coordinates (x0, y0, z0) and always requires two empty blocks, both at his position and the block
above him.
In other words, for Steve to be in position (x, y, z), both (x, y, z) and (x, y, z + 1) must be empty.
Steve also has an inventory, which contains various types of blocks which he has mined. His inventory
is always initially empty. You may assume his inventory is infinite and can hold infinitely many of each
type of block.
There are several actions your character can do:

• Move one space in any of the four cardinal directions. To move your character North (+y), South
(−y), East (+x) or West (−x), output on a single line “move north”, “move south”,“move east”,
or “move west” respectively. This instruction is only valid if there is enough space for Steve to
move. For example, to move North from position (x, y, z) to (x, y + 1, z), there must not be any
block placed in (x, y + 1, z + 1).

• Jump one space in any of the four cardinal directions. To jump, simply output on a single line “jump
north”, “jump south”, “jump east”, or “jump west”. This is similar to the previous command,
except the character’s z-coordinate will also increase by 1. Note that this instruction is only valid
if the space two blocks above your current position is empty (in addition to the two empty blocks
required at your new position)

For example, to jump east (in the +x direction), 3 empty blocks must exist, as shown by red crosses
in the figure above.

1Can’t name him for legal reasons, but we’ll just call him “the guy who lost to India”
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• Mine one block. To mine a block at co-ordinates x, y, z, simply output on a single line “mine x y
z”. This action will result in the block being removed from (x, y, z) and added to your inventory.
Note that you may only mine a block which is adjacent to your 1× 1× 2 character model.

The rules for mining are as follows:

– Any block which shares an adjacent face with your character model can always be mined.
That is, there are 10 blocks (labeled A in the diagram above, including 2 in front of Steve,
and 2 behind Steve) which your character will always be able to mine.

– Any block which doesn’t share an adjacent face, but shares an adjacent edge with your
character model can be mined only if there exists an adjacent A block which is empty. These
blocks are labeled B in the diagram above.

– Any block which doesn’t share an edge with your character model cannot be mined.

• Place one block. To place a block of type t at co-ordinates x, y, z, output a single line “place x y
z t”. This action will result in that block being removed from your inventory. Similarly to the mine
command, you may only place a block in a position which is adjacent to your 1 × 1 × 2 character
model. Furthermore, a block may only be placed if a solid block already exists in any of the 6
positions adjacent to the position at which you wish to place a block.
The rules for placing blocks are similar to the rules for mining. You may place a block at any position
with an adjacent face to your model; you may place a block at any position with an adjacent edge
to your model on condition that there exists an adjacent empty A type block.

• Jump and place one block at your current position. To jump and place a block of type t at your
current position, output a single line “jump and place t”. Similarly to the jump command, this
action is only valid if there is no block placed at position (x, y, z + 2).

If you’re still unsure of the exact game rules, you can always try submitting a solution, and if there are
any invalid instructions, our checker will tell you exactly which instruction was invalid and why.
Your task is to place specific types of blocks in specific co-ordinates given in the input. These input files
will be available as attachments. Your task will be to build creations ranging from the simplest dirt house
to the most extravagant castles!
Note: After every instruction, your character will automatically fall down (decrease in z-coordinate)
until it reaches a solid block below it. If your character falls more than 10 blocks, the execution stops
and your score will be 0.
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Input
First line of input consists of three space-separated integers x0, y0, z0 denoting the character’s spawn
point. It is guaranteed that no blocks will be placed at (x0, y0, z0) and (x0, y0, z0 +1) and that one block
will exist at coordinates (x0, y0, z0 − 1).
Second line of input consist of a single integer N (1 ≤ N ≤ 1 000 000) giving the number of non-air blocks
in the game world
The next N lines consist of four space-separated integers on each line xi, yi, zi, ti (1 ≤ ti ≤ 1 000), which
denotes that there is a block of type ti at co-ordinates xi, yi, zi.
The next line of input consists of a single integer M (1 ≤ M ≤ 100 000) giving the number of non-air
blocks that must be placed in the game world.
The next M lines consist of four space-separated integers on each line xi, yi, zi, ti (1 ≤ ti ≤ 1 000), which
denotes that Steve must place a block of type ti at co-ordinates xi, yi, zi.
For all given co-ordinates, it is guaranteed that |xi|, |yi|, |zi| ≤ 10 000

Output
This task is an output-only task. That is, you will not be required to submit any source code, but rather
you simply submit your final output files directly to the evaluator. The input files are on the submission
system, available as an attachment.
For each input file input_*.txt, you must submit a corresponding output file output_*.txt. You may
submit these files individually on the submission server, or you can zip any subset of the files and submit
the zipped folder to the server.
Output should consist of several lines, each containing a valid instruction for your character to execute.
If your output consists of more than 106 instructions, then our checker file will only execute the first 106
instructions. Any further instructions will be ignored.

Scoring
Your score will purely be based on how many of the M blocks you successfully placed. It doesn’t matter
how many instructions you output, although only the first 106 instructions will be executed by our grader.
A total of 25 input files are given, each worth a maximum of 4 points. For each test case your score will
calculated linearly from 0 to 4. That is, if you successfully placed A blocks, then your score for that test
case will be 4A/M .
Tests 1-3: All x, y, z co-ordinates will satisfy 0 ≤ x, y, z < 5.
Tests 4-6: A solution requiring no more than 6 moves will always exist.
Tests 7-10: It is guaranteed that a solution exists where the player’s z-coordinate remains constant (i.e.
no jumping or falling down required)
Tests 11-13: M = 1.
Tests 14-16: Only one type of block will exist (ti = 1 for all i).
Tests 17-19: All x, y, z co-ordinates will satisfy 0 ≤ x, y, z < 100.
Tests 20-22: It is guaranteed that a solution exists where no additional blocks need to be placed other
than the ones specifically given in the input (i.e. no bridges or scaffolding required)
Tests 23-25: No further restrictions.
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Examples
input_*.txt output_*.txt

1 1 1
10
0 0 0 1
0 1 0 1
0 2 0 1
1 0 0 1
1 1 0 1
1 2 0 1
2 0 0 1
2 1 0 1
2 2 0 1
0 0 1 2
1
2 2 1 2

move south
mine 0 0 1
move north
move north
place 2 2 1 2

0 0 1
12
-2 0 0 1
-1 0 0 1
0 0 0 1
1 0 0 1
2 0 0 1
-2 0 1 1
-1 0 1 1
1 0 1 1
2 0 1 1
-2 0 2 1
2 0 2 1
-2 0 3 2
1
2 0 3 2

jump west
mine -2 0 3
move east
jump east
place 2 0 3 2

0 0 1
2
0 0 0 1
1 0 0 1
1
2 1 0 1

move east
mine 0 0 0
place 1 1 0 1
move north
mine 1 0 0
place 2 1 0 1

0 0 1
4
-1 0 0 1
0 0 0 1
1 0 0 1
0 0 5 1
1
0 0 4 1

mine -1 0 0
mine 1 0 0
jump and place 1
place 0 0 4 1
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Note
Let’s assume the blocks of type 1 are grass blocks, and blocks of type 2 are stone blocks.
In the first example, Steve is placed on a 3× 3 grass patch, with 1 stone block placed in the corner. Since
his task is to place a stone block on the opposite corner, one possible solution is to move south, mine the
only existing stone block, then move north twice, and finally place the stone block in the opposite corner.

In the second example, Steve is required to jump west in order to reach the only given stone block left.
He can then move right (which automatically results in him falling down one block), then jump right
again before placing the stone block on the right.

In the third example, there are only two grass blocks in the world, positioned at (0, 0, 0) and (1, 0, 0),
and Steve must get a grass block placed in position (2, 1, 0). One of the only ways to achieve this is to
place an intermediary grass block at position (2, 0, 0) before he can place the final grass block.
In the fourth example, Steve mines both grass blocks at positions (−1, 0, 0) and (1, 0, 0) (next to the grass
block he’s currently standing on). Steve then does a “jump and place” command, placing a grass block
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at position (0, 0, 1). This results in Steve being high enough to place the final grass block in the required
position (0, 0, 4).
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