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Problem A 

Anti Brute Force Lock 
 

 

Lately, there is one serious problem with Panda Land Safe Box: several safes have been robbed! The 

safes are using old 4-digits rolling lock combination (you only have to roll the digit, either up or 

down, until all four of them match the key). Each digit is designed to roll from 0 to 9. Rolling-up at 9 

will make the digit become 0, and rolling-down at 0 will make the digit become 9. Since there are 

only 10000 possible keys, 0000 through 9999, anyone can try all the combinations until the safe is 

unlocked. 

 

²ƘŀǘΩǎ ŘƻƴŜ ƛǎ ŘƻƴŜΦ .ǳǘ ƛƴ ƻǊŘŜǊ ǘƻ ǎƭƻǿ Řƻǿƴ ŦǳǘǳǊŜ ǊƻōōŜǊǎΩ ŀǘǘŀŎƪΣ tŀƴŘŀ {ŜŎǳǊƛǘȅ !ƎŜƴŎȅ όt{!ύ 

has devised a new safer lock with multiple keys. Instead of using only one key combination as the 

key, the lock now can have up to N keys which has to be all unlocked before the safe can be opened. 

These locks works as the following: 

- Initially the digits are at 0000. 

- Keys can be unlocked in any order, by 

setting the digits in the lock to match the 

desired key and then pressing the UNLOCK 

button. 

- A magic JUMP button can turn the digits into any of the unlocked keys without doing any rolling. 

- The safe will be unlocked if and only if all the keys are unlocked in a minimum total amount of 

rolling, excluding JUMP (yes, this feature is the coolest one). 

- If the number of rolling is exceeded, then the digits will be reset to 0000 and all the keys will be 

locked again. In other word, the state of the lock will be reset the cracking is failed. 

 

PSA is quite confident that this new system will slow down the cracking, giving them enough time to 

identify and catch the robbers. In order to determine the minimum number of rolling needed, PSA 

wants you to write a program. Given all the keys, calculate the minimum number of rolls needed to 

unlock the safe. 

 

 

Input 

The first line of input contains an integer T, the number of test cases follow. Each case begins with 

an integer N όм Җ N Җ рллύΣ ǘƘŜ ƴǳƳōŜǊ ƻŦ ƪŜȅǎΦ ¢ƘŜ ƴŜȄǘ N lines, each contains exactly four digits 

number (leading zero allowed) representing the keys to be unlocked. 

 

 

Output 

For each case, print in a single line the minimum number of rolls needed to unlock all the keys. 
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Sample Input Output for Sample Input 

4 

2 1155 2211  

3 1111 1155 5511  

3 1234 5678 9090  

4 2145 0213 9113 8113  

16 

20 

26 

17 

 

Explanation for the 2nd case: 

- Turn  0000   into  1111 , rolls: 4 

- Turn  1111   into  1155 , rolls: 8 

- Jump  1155  into  1111 ,  we can do this because 1111  has been unlocked before. 

- Turn  1111   into  5511  rolls: 8 

Total rolls = 4 + 8 + 8 = 20 
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Problem B 

Bonus Treasure 
 

 

In an archeology excavation in the Panda Land, the panda researchers found artifacts from the 

technologically advanced Bracket Panda civilization which lives around year 2008 BGP ς Before Giant 

Panda. The artifacts are in the form of a big stone tablet with inscriptions on it (seems to be some 

kind of codes) and some locked treasure chests labeled as "bonus" by the ancient pandas, each chest 

ƘŀǾŜ ƴǳƳōŜǊǎ ƛƴǎŎǊƛōŜŘ ƻƴ ǘƘŜƳ ŀǎ ǿŜƭƭ ŀǎ ǎŜǾŜǊŀƭ ǎǿƛǘŎƘŜǎ ƭŀōŜƭŜŘ ǿƛǘƘ Ψ(Ψ ŀƴŘ Ψ)ΩΦ 

 

After much research and decoding, the researchers found the following results: 

 

¶ Codes in the tablet describe a master sequence as the source of all possible switch positions 

(a.k.a. combination codes for opening the chest). In other words, all valid codes are defined 

as subsets of particular terms in the sequence. The terms of the master sequence are 

defined as being the concatenation of all previous terms of the sequence enclosed in the 

ƻǳǘŜǊ ǇŀǊŜƴǘƘŜǎƛǎ Ψ(Ψ ŀƴŘ Ψ)ΩΣ ŀǎ ŦƻƭƭƻǿǎΥ {1=() , S2=(()) , S3=(()(())) , 

S4=(()(())(()(())) ) , and so on. 

 

¶ There are three numbers in each treasure chest. The first number N, describes the term 

number in master sequence containing the code, the second number K, is a zero based index 

describing the position of starting character of the code in the N-th sequence term, and the 

last one M, describes the length of the sequence (number of the switches in the chest). 

 

For larger values of NΣ ǘƘŜ ƳŀǎǘŜǊ ǎŜǉǳŜƴŎŜΩǎ ǘŜǊƳ Ŏŀƴ ōŜŎƻƳŜ ŜȄǘǊŜƳŜƭȅ ƭƻƴƎ ŀǎ ǘƘŜ ǘŜǊƳΩǎ ƭŜƴƎǘƘ 

is in the order of 2N (as you may have figured out previously). Therefore as an elite programmer in 

Panda Land, you are given a task to write a program for decoding the combination codes - all that 

the program needs to do is printing the correct combination code required to open the treasure box, 

given the three numbers (N, K, M) inscribed on the treasure chest. 

 

 

Input 

The input consists of several cases. Each case contains three integer: N όм Җ N Җ омύΣ K όл Җ K < 2N) and 

M όм Җ M Җ ƳƛƴϑмллллΣ нN ς K}). The input is terminated by a line where N = K = M = 0. 

 

 

Output 

For each case, output the correct combination of code required to open it (which is the substring 

from the N-th master sequence term, with length M starting from the K+1-th character of the term.) 
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Sample Input Output for Sample Input 

3 0 6  

3 4 4  

3 5 2  

3 6 1  

3 7 1  

0 0 0  

(()(()  

()))  

))  

)  

)  
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Problem C 

Panda Land 7: Casino Island 
 

 

¢ƘŜǊŜΩǎ ŀ ǎǇŜŎƛŀƭ ƛǎƭŀƴŘ ƛƴ tŀƴŘŀ [ŀƴŘ ŎŀƭƭŜŘ /ŀǎƛƴƻ LǎƭŀƴŘ ǿƘŜǊŜ ŀƭƭ ƎŀƳōƭƛƴƎ ŀŎǘƛǾƛǘƛŜǎ ŀǊŜ ƭŜƎŀƭƛȊŜŘΦ 

Here, a well known betting game called Tipu-Tipu is held every month. 

 

Each gambler could place only one bet. Each bet should consists of m distinct numbers from 1 to L 

(m is chosen by the gambler). Each month, the game owner will announce a sequence of L distinct 

ƴǳƳōŜǊǎ όǘƘŜ ΨƳŀǎǘŜǊΩύ ŀƴŘ ŜŀŎƘ ōŜǘ ǿƛƭƭ ōŜ ƳŀǘŎƘŜŘ ǘƻ ǘƘƛǎ ǎŜǉǳŜƴŎŜ ŦƻǊ ŀ ǇǊƛȊŜΦ ¢ƘŜ ǇǊƛȊŜ ǿƛƭƭ ōŜ 

ƎƛǾŜƴ ƛŦ ŀƴŘ ƻƴƭȅ ƛŦ ǘƘŜ ōŜǘ ƳŀǘŎƘ ǇŜǊŦŜŎǘƭȅ ǘƻ ǘƘŜ ƳŀǎǘŜǊΩǎ ǇǊŜŦƛȄΦ Lƴ ƻǘƘŜǊ ǿƻǊŘΣ ŀ ōŜǘ ƻŦ m numbers, 

should match the first m numbers of the master. And yes, a higher m will gives you a higher prize but 

also a higher risk of not gaining anything. 

 

For example: 

The prizes for m from 1 to L respectively are: 10, 20, 30, 40, 50 and 60. 

The master is: 1 2 3 4 5 6 

1st bet : 1 m = 1, match!, prize = 10 

2nd bet : 1 2 m = 2, match!, prize = 20 

3rd bet : 1 2 3 4 m = 4, match!, prize = 40 

4th bet : 1 2 4 3 m = 4, not match, prize = 0 

5th bet : 3 1 m = 2, not match, prize = 0 

Total prize = 10 + 20 + 40 + 0 + 0 = 70. 

 

Of course the owner of the game wants to minimize the total of prize. So he asked you to write a 

program to find a master sequence which gives the minimum possible total of prize. If there are 

several of them, find the one which comes first lexicographically. 

 

Input 

The first line of input contains an integer T, the number of test cases to follow. Each case begins with 

two integers L όо Җ L Җ олύ ŀƴŘ N όм Җ N Җ млллллύΦ ¢ƘŜ ƴŜȄǘ ƭƛƴŜ Ŏƻƴǘŀƛƴǎ L numbers representing the 

prizes for m Ґ мΣ нΣ ΧΣ L respectively. Each prize will be between 1 and 100, inclusive. The next N lines 

describe all the N bets. Each bet is stated in a line, beginning with an integer m όм Җ m Җ L) ς the 

length of the bet, and followed by m distinct numbers describing the bet. Each number in the bet 

will be between 1 and L, inclusive. 

 

Output 

For each case, print in a single line the master sequence which gives the minimum possible total 

ǇǊƛȊŜΦ LŦ ǘƘŜǊŜΩǎ ƳƻǊŜ ǘƘŀƴ ƻƴŜ ǎǳŎƘ sequence, output the one that comes first lexicographically. 

Each number in the sequence should be separated by a single space. 
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Sample Input Output for Sample Input 

2 

4 3  

1 2 3 4  

2 1 2  

4 2 1 3 4  

4 2 1 4 3  

4 1 3 

1 2 3 4  

2 2 1  

4 1 2 3 4  

4 1 2 4 3  

2 1 3  

2 1 4  

2 2 3  

2 2 4  

2 3 1  

2 3 2  

2 3 4  

2 4 1  

2 4 2  

2 4 3  

1 3 2 4  

1 3 2 4  
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Problem D 

Disjoint Paths 
 

 

Path in a graph is defined to be disjoint if there is no common edge and vertex that belongs to more 

than one path. Given a connected graph with N nodes and N-1 weighted edges, we are interested in 

finding a set of up to K paths in the graph which are disjoint to each other. The set of paths should 

be chosen so that the sum of all weight of edges of the paths is the maximum possible. 

 

 
 

The example above shows two configurations of disjoint paths in the same graph. When the limit of 

paths to be drawn (K) is one (shown on the left), the maximum sum of all the weight of its edges is 

13 (5+2+6). However, when we are allowed to draw up to 2 disjoint paths, we can draw two paths 

whose sum of edge weights evaluates to 15 (shown on the right). 

 

 

Input 

The input begins with a line containing an integer T, the number of test cases follow. Each case 

begins with two non-negative integers N and K (K Җ N Җ слύΦ ¢ƘŜ ƴŜȄǘ N ς 1 following lines each will 

contains three integers: A, B and D όм Җ A, B Җ N; and |D|  Җ мллллύ ǿƘƛŎƘ ƳŜŀƴǎ ǘƘŀǘ ǘƘŜǊŜ ƛǎ ŀƴ 

undirected edge from node A to node B with weight D. 

 

 

Output 

For each case, print in a single line the maximum possible sum of weight of up to K disjoint paths in 

the given graph. 
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Sample Input Output for Sample Input 

2 

6 1  

1 2 5  

3 2 2  

3 4 6  

6 3 3  

2 5 1  

6 2  

1 2 5  

3 2 2  

3 4 6  

6 3 3  

2 5 1  

13 

15 

 

 

 

  




