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Abstract

The quadrangular pyramid is a quadrangular cone with n levels. The first level, or the bottom
of the cone is a square of side length n balls, the second level a square of side length n-1 balls,
and so on the nth level, the top of the cone, a square of side length a ball.

In the beginning, the quadrangular pyramid’s bottom level is constituted by red, blue, and green
balls in random. And the color red, blue or green of each ball on the other levels is determined by the
beneath four balls touched on the immediate lower level under a rule formulated by us. The purpose
of this research is to investigate what color of the ball on the top level will be. Through mathematical
modeling we transform this question into a matrix of mod 3 problem and are able to obtain the method
of how to obtain the answer rapidest. In addition, through matrix’s reversibility, we are also able to
know the color of every ball in the quadrangular pyramid once the color of some balls in the pyramid

are given at first.
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btk FIERTTHI det(T) BE R 0 Z Cr+AExS

Finclude<iostream>
Zinclude<veetor>
zinclude<math. h>
ZFinclude<cmath>
using namespace std;

int det_compute(int size, int®¥ matrix)
int # sub_matrix=new int* [size-1];
int sum=0, 1=0, row=0, col=0;
if(size==1)
?um=umtrix[ﬂj[ﬂj:
else

fur (i=0; i<size-1; i++)

sub matrix[i] = new int[size-1];

for (i=0; i<size; 1+4)

for (row=0; row<size-1; row++)

Eor (col=0; col<size-1; col++)

if (col<i)

sub_matrix[row][col] = matrix[row+l][col];

if (col>=1)

]
|
if(matrix[0][i] 1= 0)

sub matrix[row][col] = matrix[row+l ][col+l ];

sum = sum + (pow(-1, 1 % 2 ) ¥ matrix[0][i] * det_compute(size-1, sub_matrix)};

else
}
}

return sum;

sum = sum + 0;

int main{)

vector<vector<int> > input_matrix;

int mmber;

cout << "input the dimension :

cin >» number:

int row=0, col=0;

for(int i=l;i<=number;i++)
col = col + pow(i, 2);

for(int i=1;i<mmber;i++)

row = row + pow(i, 2};

input_matrix. resize(row);
for(int 1=0;1<row;i++)

input_matrix[i]. resize(col);

for(int i=0;i<row;i++)

fur(int i=0; j<col ; j+4+)

input_matrix[i][j] = 0;
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int plus = 0;
int check_plus = 0;

Eor(int 1=0;1< (mumber-1) * (number-1);i4+)

int check = 1 4+ 1 + check_plus:

input_matrix[i][col
input_matrix[i][col
input_matrix[i][col
input_matrix[i][col

input_matrix[i][col
count = count + I

else
plus = plus + 1;
input_matrix[i][col
input_matrix[i][col
input_matrix[i][col
input_matrix[i][col

input_matrix[i][col
count = count + I

index+count+plus] = 1;
index+l+count+plus] = 1;
indextused layer+count+plus] = 1:
index+used layer+l+count+plus] = 1;

index + used_layer ¥ used_layer + count] = -1;

indext+count4plus] = 1;
index+l+count+plus] = 1;
index+used layer+count+plus] = 1;
index+used layer+l+count+plus] = 1;

index + used layer * used_layer + count] = -1;

check_plus = check_plus + 1;

used_layer = used_layer - 1;

int last_four_column = col-5;

for(int i=0;i<4;1+4)

input_matrix[row-1][last_four column + i] = I;

input_matrix[row-1][col-1] = -1;

cout << endl; _
cout << "your input matrix: " << endl;

for(int i=0;i<row;i++)

gor(int 3=0:j<eonl ; j+4)

poll_col = input_vec[il;
Eor(lnt 3=07 j<row: j++)

determinant_matrix[jJ[1] = input_matrix[jl[poll_col];

cout << input matrix[i][j];

|
| cout << endl;

SELLEETLE ST dEirirdiidirids
'?fhilr:(l)

cout << "SABIEATOER" << col < "HFPER" < row << "47) " << endl;

int input_col:

vector<int>input_vec;
for(int i=0:i<row;i++)

cin »» input_col;

input_vec. push_back(input_col-1);

int #determinant matrix;

determinant_matrix= new int*[row];

for(int i=0:i<row;i++)

determinant_matrix|i]=new int[row];
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int poll_col;

int sum = 0;

col = row;

Eor(int i=0;i<col;i++)

cout << determinant_matrix[il[j] << " "
coul << endl;
sum=abs(det_compute(row, determinant_matlrix));
coul << "HTRIAES " <0 sum << endl;
1

return 0;
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