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String from Substrings

PROBLEM

Every DNA string consists of only 4 letters, A, T, Gand C. Y ou have an unknown DNA
string and must determine the string. The only way you can access information about
the hidden string is through an oracle. The oracle, when given aquery string S, answers
whether the hidden string contains S as a substring. For example, let the hidden string
be Si=“ATTGCGCGATCG'. Then“ATTG’ and “CGCG’, “T", “AT” are substrings of S.
But neither of “TGG’ or “GCGATG’ is not a substring of S,. When a string S, is
represented as So= (9[1], 2], 93], ..., IN]), where §i] isthei-th character of S,, then
asubstring of S, is a consecutive subsequence represented as (di], Ji+1], i+2], ...,
9j]), where1<i <j <N < 255.

You are to write a program, which determines the hidden string using as few oracle
gueries as possible.

LIBRARY

You are given alibrary in the following.

GNU C/C++ Library: (oracl e. h, oracl e. 0)
The C/C++library has the following three functions:

void start_string(): The cal to start. It should be called only once at the
beginning.

i nt oracle_call (char *S):If Sisasubstring of the hidden string, thisfunction
returns 1. Otherwise, thisfunction returns0. The query
string S should not be an empty string, and the length of
s should be equal or less than 255.

voi d answer _string(char *S): This function will terminate your program.
Your program passes the string S as an answer. This
should be called only once at the end of the program.

Instruction: To compile your string.c or string.cpp, use the include statement
#i ncl ude “oracle.h”
in the source code and compileit as:
gcc -2 -static string.c oracle.o —Im
g++-2 —static string.cpp oracle.o —Im
i b_test.c showshow tousethe GNU C/C++ library.
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FreePascal Library: (or acl e. ppu, or acl e. 0)

The corresponding pascal library functions are
procedure start_string;

function oracle call (S: string): integer;
procedure answer_string(S: string);

Instruction: To compileyour st ri ng. pas, include the import statement
uses oracl e;

in the source code and compileit as

fpc -So -2 —XS string. pas

i b_test. pas showshow to usethe FreePascal library.

The libray generates a file named string. out automaticaly in a call to
answer _string. Thefilestri ng. out hastwo lines. Theinteger in the first line
shows the number of callsto or acl e_cal | made by your program and the second
line contains the hidden string your program has given as a solution.

EXAMPLE INPUTSAND OUTPUTS

The length L of the hidden string satisfies 1 < L < 255. You can experiment with the
library by creating atext filest ri ng. i n with asingle line which contains the hidden
DNA string. Note that the st ri ng. out in the following example is not necessarily
optimal. It merely shows the file format of input and output.

Exanpl el: string.in
ATTGCGCGATCG

string. out

41
ATTGCGCGATCG

SCORING

If your program violates one of constraints (e.g. calling too many function cals), then
you get O point.

If your solution is not correct, then the scoreis 0. When the output solution is correct,
then your score depends on the number of library function calls for each testing data.
For each data if the number of function calls is less than a bound B (that is fixed
independently for each data), then you get full score. Otherwise you will get O points.
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