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Drawing Rooted Binary Trees 
Time limit: 1280 ms 

Memory limit: 264 MB 
 

Binary trees are a common data structure and understanding some basic operations is 
important. For this problem, you will play with traversals and tree drawing strategies.  

An ASCII Representation of a Tree  
When you are debugging something that uses a binary tree is often valuable to be able 
to get a quick description of the tree to the console (in characters) so you can check its 
structure. The basic strategy is to use spaces to position the nodes so that you can infer 
the tree’s connectivity. For example, a tree that is just a root with two children can be 
“drawn” as:  
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2 
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 a 

b c 

 

 

These types of drawings follow these rules:  

• all nodes in a left subtree must be to the left of the root  
• all nodes in a right subtree much be to the right of the root  
• the root must be between the two subtrees  
• no other node will be in the same column as the root  
• every node must be as far left as possible without breaking the other rules  

Standard input  
For this problem, all node labels are single characters and every tree will contain at 
least one node. Each instance of the problem requires two lines of input:  

• the first line will be the infix traversal of the tree  
• the second line will be the prefix traversal of the tree  

One run of the problem may contain many instances of the problem.  

Standard output  
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For each instance of the problem, you must output the ASCII representation of the tree 
(trailing characters in a line will be ignored). Multiple instance of the problem should 
follow immediately (no blank lines between them).  

Constraints and notes  
• All nodes are represented by lowercase English letters  
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Organizational Chart 
Time limit: 4880 ms 

Memory limit: 264 MB 
 

The new Chief Executive Officer (CEO) at Big Tech wants to gather information on all of 
the divisions in the company. The CEO gathered all top management and asked them to 
report on the number of employees in each of the top level divisions. These managers 
in turn asked all of their subordinates for the number of employees in the child 
divisions of these top level divisions, and so on.  

You have been given the organizational chart and the reported numbers, as well as a 
list of queries for the sizes of different divisions. However, some of these numbers are 
missing. You task is to provide lower and upper bounds for each of the queries.  
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Barter System 
Time limit: 1280 ms 

Memory limit: 264 MB 
 

In a world where currency is not available, people fulfill their necessities by exchanging 
commodities among them. However, not all commodities are equal. 

Exchange rate of commodities A to B is defined as the number of units of B one can get 
with one unit of A. 

Given exchange rates of a set of pairs of commodities as input, answer a set of queries 
by finding the exchange rate of a specific pair. 
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Troll Coder 
Time limit: 1280 ms 

Memory limit: 264 MB 
 

Interactive 
You have found a huge treasure on an island, but the only access point to that island is 
a bridge guarded by a giant Troll! In order to cross the bridge, you have to guess a 
sequence of NN bits by submitting queries. For each query, the Troll will tell you how 
many bits you guesses correctly until you guess the correct sequence.  

Interaction  
Your program must exchange information with the Troll by submitting queries and 
reading answers.  

Note that you must flush the buffer so that the output reaches the Troll. Here we 
ilustrate it for several languages.  

At the beginning of each test case, the Troll will give you a single integer N which will 
represent the length of the sequence.  

To submit a query, your program should output the letter Q followed by a space and by 
a binary sequence of length NN with each bit separated by a space. After each query 
you will receive an integer denoting the number of correct bits. The last submission will 
be your final answer and it should start with an A followed by a space and by a binary 
sequence of length N with each bit separated by a space.  
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Troll Coder - Escape 
Time limit: 12080 ms 
Memory limit: 264 MB 

 

Interactive 
The treasure is in your hands but there is only one way out of the island: the same way 
you used to get in! You have to cross the bridge again and the Troll is there waiting for 
you.  

You are now faced with the same sequence guessing game, each sequence with 
exactly N =100. You have to solve every test with a maximum of N+1 queries to 
successfully cross the bridge, but the more queries you use the more treasure you will 
lose to the Troll.  

You final score for this challenge will be based on the average number of queries 
needed per test case. If you use N+1 queries on all the tests you will not score any 
points.  
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PIEEEXMan 
Time limit: 1280 ms 

Memory limit: 264 MB 
 

Interactive 
Everyone knows about the classic arcade game Pac-Man. This year, you're about to be 
playing in a special variation of it, called the PIEEEXMan. In this variation PIEEEXMan, our 
hero, munches his way around the maze collecting cherries, while Bob the Bear, our 
anti-hero, can't eat our hero, like the monsters in the original game, so instead he is 
looking to steal as many cherries as he can. 
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Xtreme Fake Coins 
Time limit: 680 ms 

Memory limit: 264 MB 
 

Help IBM research's puzzlemaster to verify solutions for May 2018's challenge.  

There are NN coins, represented by the first NN capital letters of the English alphabet. 
Exactly two of them are counterfeit and have a slightly smaller weight. MM weightings 
using a double-pan balance scale have been performed, but they may not uniquely 
determine the pair of counterfeit coins.  
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Magic Spell 
Time limit: 1280 ms 

Memory limit: 264 MB 
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Bear Sums 
Time limit: 10880 ms 
Memory limit: 264 MB 

 
Mitsos the bear is challenging his brother Vangelis with a mathematical task. Mitsos 
provides a list of integers L and another integer value S, then he asks Vangelis to check 
if there are any two items in the list L whose sum is equal to the integer S.  
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Infinite snakes and ladders 
Time limit: 4760 ms 

Memory limit: 264 MB 
 

Snakes and ladders is a well known board game that goes back many centuries. Rules 
are simple, players start at the bottom left, roll the dice to move in a zig-zag path 
towards the top-left corner, use ladders to get higher, eaten by snakes to get back to 
their tail. Your task is to simulate the board game among players at a given board.  
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Lemons 
Time limit: 680 ms 

Memory limit: 264 MB 
 

If life gives you lemon trees, make sure they have enough water!  

Pantelis owns a small field of lemon trees on the foot of the Troodos mountain. He has 
chosen to grow his trees at this location mainly because Troodos mountain has a 
continuous source of fresh water for watering the trees. The water captured on the 
slopes, at high altitudes, flows under gravity via the stream and it is stored and 
distributed through an underground network of water pipes and water pumps.  

Unfortunately, earlier this morning, Pantelis noticed that the flow of water from the 
water pump in his field is significantly reduced, and this will severely affect this 
season’s crop of lemons. Watering lemon trees is tricky. Too little or too much water 
and the tree will die. You should never let a lemon tree dry out completely for more 
than a day. Pantelis suspects that one of the water pumps on the channel has 
malfunctioned causing the water shortage. He needs to immediately determine which 
pump malfunctioned, notify maintenance in order to get it fixed and re-establish the 
regular water flow to his trees. Since the water runs in underground pipes he has no 
way of knowing if the flow is reduced in the pipes. He needs to climb the mountain and 
methodically check each of the water pumps for shortage in water levels in order to 
figure out which one is damaged.  
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Make Distinct 
Time limit: 1580 ms 

Memory limit: 264 MB 
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Telescope Scheduling 
Time limit: 12080 ms 
Memory limit: 264 MB 

	



	 30	

	



	 31	

Xplore 
Time limit: 2480 ms 

Memory limit: 264 MB 
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The Gold-diggers 
Time limit: 2000 ms 

Memory limit: 264 MB 
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Tweedledee's Split Brackets 
Time limit: 2480 ms 

Memory limit: 264 MB 
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Tweedledum's Nested Brackets 
Time limit: 1280 ms 

Memory limit: 264 MB 
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Friendly Sequences 
Time limit: 1280 ms 

Memory limit: 264 MB 
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Gotta ~ Catch 'Em All 
Time limit: 1280 ms 

Memory limit: 264 MB 
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Product Rectangle 
Time limit: 1280 ms 

Memory limit: 264 MB 
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Tree Fun 
Time limit: 1280 ms 

Memory limit: 264 MB 
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Factorial Zeros 
Time limit: 1280 ms 

Memory limit: 264 MB 
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Bit Soccer 
Time limit: 680 ms 

Memory limit: 264 MB 
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Barrett Reduction 
Time limit: 680 ms 

Memory limit: 264 MB 
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Feedback Challenge 
Time limit: 1280 ms 

Memory limit: 264 MB 

	
	


