
ACM Contest Problems Ar
hive University of Valladolid (SPAIN)684 Integral DeterminantWrite a program to �nd the determinant of an integral square matrix. Note that the determinant ofa square matrix 
an be de�ned re
ursively as follows: the determinant of a 1�1 matrix M = (a1;1) isjust the value jM j = a1;1; further, the determinant of an n� n matrix isjM j = nXi=1(�1)i+1 � jM1;j j:Here the notation M1;i is the (n� 1)� (n� 1) matrix by removing the �rst row and the ith 
olumnof the original n� n matrix M .A straightforward method of 
al
ulating the determinant of an n�nmatrix by the re
ursive methodwill end up with n! multipli
ations, a very time-
onsuming algorithm. To give you a feeling about this,note that 15! = 1,307,674,368,000. To redu
e the time 
omplexity, there are two ways of modifying theoriginal matrix for easier 
omputation.1. Ex
hanging two 
olumns (or rows) of a matrix will 
hange the sign of the determinant; for example����� 1 23 4 ����� = � ����� 2 14 3 �����2. Multiplying one 
olumn by any 
onstant, and add them to another 
olumn will not 
hange thevalue of the determinant; for example:������� 2 1 34 5 67 8 9 ������� = � ������� 2 1 3 + 2� 24 5 6 + 4� 27 8 9 + 7� 2 �������Using the above methods, you shall be able to write a program for 
omputing the determinants ofmatri
es, even for a size like 30�30, very eÆ
iently. Below is an example to show how this 
an be done:������� 2 3 51 6 74 8 9 ������� = ������� 2 3� 2 5� 2� 21 6� 1 7� 1� 24 8� 4 9� 4� 2 ������� = ������� 2 1 11 5 54 4 1 ������� = � ������� 1 1 25 5 11 4 4 �������= � ������� 1 1� 1 2� 1� 24 5� 5 1� 5� 21 4� 1 4� 1� 2 ������� = � ������� 1 0 05 0 �91 3 2 ������� = � ����� 0 �93 2 ����� = �27Note that the answer shall be an integer. That is, all the operations needed are just integer oper-ations; by redu
ing to 
oating numbers would result in the round-o� errors, whi
h will be 
onsideredas the wrong answer. Do not worry about the problem of integral over
ows problem. You 
an assumethat the given data set will not 
ause the integer over
ow problem. What is emphasized here is therequired integer pre
ision.



ACM Contest Problems Ar
hive University of Valladolid (SPAIN)Inputem Several sets of integral matri
es. The inputs are just a list of integers. Within ea
h set, the �rstinteger (in a single line) represents the size of the matrix, n, whi
h 
an be as large as 30, indi
ationan n� n matrix. After n, there will be n lines representing the n rows of the matrix; ea
h line (row)
ontains exa
tly n integers. Thus, there is totally n2 integers for the parti
ular matrix. These matri
eswill o

ur repeatedly in the input as the pattern des
ribed above. An integer n = 0 (zero) signi�es theend of input.OutputFor ea
h matrix of the input, 
al
ulate its (integral) determinant and output them in a line. Output asingle star (*) to signify the end of outputs.Sample Input25 23 432 3 51 6 74 8 90Sample Output14-27*


