
	Ch11-03: Matrix
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	#include <iostream>
#include <cstdarg>
using namespace std;

class Matrix {
    unsigned NRow, NCol;
    int* Cells;
    Matrix(unsigned nRow, unsigned nCol, int* cells) :
        NRow(nRow), NCol(nCol), Cells(cells) {
        //cout << "Calling Matrix(unsigned nRow, unsigned nCol, int* cells)" << endl;
    }
public:
    Matrix(unsigned nRow, unsigned nCol, ...) :NRow(nRow), NCol(nCol) {
        Cells = new int[nRow * nCol];
        va_list args;
        va_start(args, nCol);
        for (unsigned i = 0; i < nRow * nCol; i++) Cells[i] = va_arg(args, int);
        va_end(args);
        //cout << "Calling Matrix(unsigned nRow, unsigned nCol, ...)" << endl;
    }
    Matrix(const Matrix& m) :NRow(m.NRow), NCol(m.NCol) {//Copy Constructor
        Cells = new int[NRow * NCol];
        memcpy(Cells, m.Cells, NRow * NCol * sizeof(int));
        //cout << "Calling Matrix(const Matrix& m)" << endl;
    }
    ~Matrix() {
        //cout << "Calling ~Matrix()" << endl;
        if (Cells) delete[] Cells;
    }
    void Show() {
        for (unsigned r = 0; r < NRow; r++) {
            for (unsigned c = 0; c < NCol; c++) {
                cout << Cells[r * NCol + c] << '\t';
            }
            cout << endl;
        }
    }
    //Matrix Multiply(const Matrix& rhs) const{
    Matrix operator*(const Matrix& rhs) const {
        if (NCol != rhs.NRow) throw "Cannot Multiply-lah!";
        unsigned nRow = NRow;
        unsigned nCol = rhs.NCol;
        int* cells = new int[nRow * nCol];
        for (unsigned r = 0; r < nRow; r++) {
            for (unsigned c = 0; c < nCol; c++) {
                cells[r * nCol + c] = 0;
                for (unsigned i = 0; i < NCol; i++) {
                    cells[r * nCol + c] += Cells[r * NCol + i] * rhs.Cells[i * rhs.NCol + c];
                }
            }
        }
        return Matrix(nRow, nCol, cells);
    }
    Matrix operator*(int rhs) const {
        unsigned nRow = NRow;
        unsigned nCol = NCol;
        int* cells = new int[nRow * nCol];
        for (unsigned r = 0; r < nRow; r++) {
            for (unsigned c = 0; c < nCol; c++) {
                cells[r * nCol + c] = Cells[r * NCol + c] * rhs;
            }
        }
        return Matrix(nRow, nCol, cells);
    }

    //Matrix Add(const Matrix& rhs) const {
    Matrix operator+(const Matrix& rhs) const {
        if ((NRow != rhs.NRow) || (NCol != rhs.NCol)) throw "Cannot Add-lah!";
        unsigned nRow = NRow;
        unsigned nCol = NCol;
        int* cells = new int[nRow * nCol];
        for (unsigned r = 0; r < nRow; r++) {
            for (unsigned c = 0; c < nCol; c++) {
                cells[r * nCol + c] = Cells[r * NCol + c] + rhs.Cells[r * rhs.NCol + c];
            }
        }
        return Matrix(nRow, nCol, cells);
    }

    //Matrix Transpose() const {
    Matrix operator~() const {
        unsigned nRow = NCol;
        unsigned nCol = NRow;
        int* cells = new int[nRow * nCol];
        for (unsigned r = 0; r < nRow; r++) {
            for (unsigned c = 0; c < nCol; c++) {
                cells[r * nCol + c] = Cells[c * NCol + r];
            }
        }
        return Matrix(nRow, nCol, cells);
    }

    bool operator==(const Matrix& rhs) const {
        if (NRow != rhs.NRow) return false;
        if (NCol != rhs.NCol) return false;
        for (unsigned i = 0; i < (NRow * NCol); i++) {
            if (Cells[i] != rhs.Cells[i]) return false;
        }
        return true;
    }

    bool operator!=(const Matrix& rhs) const {
        return !(*this == rhs);
    }

    int* operator[](unsigned row) const {
        if (row > NRow) throw "Row out of bound!";
        return Cells + (row * NCol);
    }

    Matrix& operator=(const Matrix& rhs) {
        if (Cells) delete[] Cells;
        NRow = rhs.NRow;
        NCol = rhs.NCol;
        Cells = new int[NRow * NCol];
        memcpy(Cells, rhs.Cells, NRow * NCol * sizeof(int));
        return *this;
    }

    friend Matrix operator*(int lhs, const Matrix& rhs);
    friend ostream& operator<<(ostream& os, const Matrix& m);
};

Matrix operator*(int lhs, const Matrix& rhs) {
    unsigned nRow = rhs.NRow;
    unsigned nCol = rhs.NCol;
    int* cells = new int[nRow * nCol];
    for (unsigned r = 0; r < nRow; r++) {
        for (unsigned c = 0; c < nCol; c++) {
            cells[r * nCol + c] = rhs.Cells[r * rhs.NCol + c] * lhs;
        }
    }
    return Matrix(nRow, nCol, cells);
}

//Matrix operator*(int lhs, const Matrix& rhs) {
//  return rhs * lhs;
//}

ostream& operator<<(ostream& os, const Matrix& m) {
    for (unsigned r = 0; r < m.NRow; r++) {
        for (unsigned c = 0; c < m.NCol; c++) {
            os << m.Cells[r * m.NCol + c] << '\t';
        }
        os << endl;
    }
    return os;
}


int main() {
    Matrix mA(3, 2,
        1, 2,
        3, 4,
        5, 6);

    Matrix mB(3, 2,
        2, 1,
        5, 6,
        8, 0);

    Matrix mC(3, 3,
        1, 5, 0,
        2, 3, 1,
        4, 1, 2);

    //cout << ((mA * ~mB) + mC) << endl;
    cout << mA << endl;
    //cout << (mA.operator*(3)) << endl;
    cout << (3 * mA) << endl;

    //if (mA!=mB) {
    //  cout << "mA NOT the same as mB" << endl;
    //}
    //else {
    //  cout << "mA same as mB" << endl;
    //}

    //int v = mA[1][0];
    //cout << "v is " << v << endl;
    /*
    Matrix mD = mA;  //Declaration + Initialization

    mA = mC;  // Assignment


    if ((mA = mC) == mB) {

    }

    cout << mA << endl;
    */
    return 0;
}












