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abstract class Matrix {
  public int  rows, columns;

  // get returnerer indholdet af indgangen i række i og søjle j
  abstract public int  get(int  i,int  j);

  // set sætter indholdet af indgangen i række i og søjle j til v
  abstract public void  set(int  i, int  j, int  v);

  // multiply returnerer matrix−produktet af denne matrix og søjlvektoren x
  abstract public Matrix multiply(Matrix x) throws RuntimeException;
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class ArrayMatrix extends Matrix {
  private int [][] M;
  
  ArrayMatrix(int  r, int  c) {
    rows=r;
    columns=c;
    M = new int [r][c];
  }

  public int  get(int  i, int  j) {
    return M[i][j];
  }

  public void  set(int  i, int  j, int  v) {
    M[i][j]=v;
  }

  public Matrix multiply(Matrix x) throws RuntimeException {
    ArrayMatrix result;
    if (x.rows != columns || x.columns!=1) 
      throw new RuntimeException("Incompatible dimensions for multiply.");
    else {
      result = new ArrayMatrix(1,rows);
      for (int  i=0; i<rows; i++) {

result.set(i,0,0);
for (int  j=0; j<rows; j++)
  result.set(i,0, result.get(i,0) + get(i,j)*x.get(j,0));

      }
    }
    return result;
  }
}
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  // product returnerer matrix−produktet af denne matrix og m
  abstract public Matrix product(Matrix m) throws RuntimeException;
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  public Matrix product(Matrix m) throws RuntimeException {
    ArrayMatrix result;
    if (m.rows != columns)
      throw new RuntimeException("Incompatible dimensions for product.");
    else {
      result = new ArrayMatrix(rows, m.columns);
      for (int  i=0; i<rows; i++) {

for (int  j=0; j<m.columns; j++) {
  result.set(i,j,0);
  for (int  k=0; k<columns; k++)
    result.set(i,j, result.get(i,j) + get(i,k)*m.get(k,j));
}

      }
    }
    return result;
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