ACM International Collegiate Programming Contest
Asia Regional Contest, Kanazawa, 2002-11-0/

Problem E
Map of Ninja House
Input: ninja.txt
An old document says that a Ninja House in Kanazawa City was in fact a defensive fortress, which was

designed like a maze. Its rooms were connected by hidden doors in a complicated manner, so that any

invader would become lost. Each room has at least two doors.

The Ninja House can be modeled by a graph, as shown in Figure 1. A circle represents a room. Each

line connecting two circles represents a door between two rooms.
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Figure 1. Graph Model of Ninja House. Figure 2. Ninja House exploration.

I decided to draw a map, since no map was available. Your mission is to help me draw a map from the

record of my exploration.

I started exploring by entering a single entrance that was open to the outside. The path I walked
is schematically shown in Figure 2, by a line with arrows. The rules for moving between rooms are

described below.

After entering a room, I first open the rightmost door and move to the next room. However,
if the next room has already been visited, I close the door without entering, and open the
next rightmost door, and so on. When I have inspected all the doors of a room, I go back

through the door I used to enter the room.

I have a counter with me to memorize the distance from the first room. The counter is incremented
when I enter a new room, and decremented when I go back from a room. In Figure 2, each number in
parentheses is the value of the counter when I have entered the room, i.e., the distance from the first

room. In contrast, the numbers not in parentheses represent the order of my visit.

I take a record of my exploration. Every time I open a door, I record a single number, according to the

following rules.
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1. If the opposite side of the door is a new room, I record the number of doors in that room, which is
a positive number.
2. If it is an already visited room, say R, I record “the distance of R from the first room” minus “the

distance of the current room from the first room”, which is a negative number.

In the example shown in Figure 2, as the first room has three doors connecting other rooms, I initially
record “3”. Then when I move to the second, third, and fourth rooms, which all have three doors, I
append “3 3 3” to the record. When I skip the entry from the fourth room to the first room, the distance
difference “—3” (minus three) will be appended, and so on. So, when I finish this exploration, its record
is a sequence of numbers “3333 -332 -532 -5 —-3".

There are several dozens of Ninja Houses in the city. Given a sequence of numbers for each of these

houses, you should produce a graph for each house.

Input

The first line of the input is a single integer n, indicating the number of records of Ninja Houses I have
visited. You can assume that n is less than 100. Each of the following n records consists of numbers
recorded on one exploration and a zero as a terminator. Each record consists of one or more lines whose
lengths are less than 1000 characters. Each number is delimited by a space or a newline. You can assume
that the number of rooms for each Ninja House is less than 100, and the number of doors in each room
is less than 40.

Output

For each Ninja House of m rooms, the output should consist of m lines. The i-th line of each such m

lines should look as follows:
1T Ty Tk

where 71, -+, 7, should be rooms adjoining room ¢, and k; should be the number of doors in room 1.
Numbers should be separated by exactly one space character. The rooms should be numbered from 1
in visited order. 71,72, -, 7k, should be in ascending order. Note that the room ¢ may be connected to
another room through more than one door. In this case, that room number should appear in ri,- -, 7,

as many times as it is connected by different doors.

Sample Input

2
3333-332-532-5-30
354-24-3-2-2-10
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Output for the Sample Input

1246
2138
3247
4135
5467
615
7358
827
1234
213344
312214
41223
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