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1. ifstream infile("sample.dat"); // f] fsfﬁga Fl 1k 10. cout << "B =\n" << matB << endl;
2. TriAngMatrix matA(infile); // plﬁai fRHI?JiIE[I “HIP 11. cout << "A*B =\n" << *matC << endl;
3. TriAngMatrix matB(infile); // i3 IWJRHIFJIJ AT B 12. TriAngMatrix matD;
4, 13. matD = matA. add(*matC) I (RN P
6. TriAngMatrix *matC=0; 1l }[ fFEB [Ai%ﬁﬁ]’aﬁ B, &Hr#" | 14. cout << "A+A*B =\n" << matD << endl;
7. matC = matA. multlply(matB) // p UTrlAngMatrlxq”J 15.
8. I'* }F ?ﬁ[‘ﬁlffﬁﬁl[ﬂ' 16. delete matC;  // {IF=3fif C PuiF
9. cout << "A=\n" << matA << endl // FH. ﬁ‘l A|EIJ
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Sol:

--- TriAngMatrix.h ---
#pragma once
class TriAngMatrix

{

private:
double m_data[50][50];
intm_dim;
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2. [15] #4135 6 - SRS PR R 2B TriAngMatrix #W 3 0 k%G S B A
(constructor) 3% 5 — @ multiply() & R 350§ F #5 BaEtipkAk FI BB R AS BB
weep o Al - B EL @ﬁgﬂﬂ_, ~ add()® B s f F oA AL dAs K
FF R B RAS BELSN F o Fw G- B TriAngMatrix £ 5 - B print() + R a3 § £ 51
rﬁmrwimg FLF] @ ~ e ostream& 3 ];ﬁmﬁiﬂ AR R LR — (B 3 choperator<<() &t k3 A
iostream : 314 class %% T A& B > U2 RSB R 3Nk (prototype) o LA Sdk
3 v @ E DR~ 2 3 B4R (public or private) ¥ v ig *oconst g 2 g £ € const

Sol:

--- TriAngMatrix.h ---
#pragma once
#include <iostream>
using std::istream;
using std::ostream;
class TriAngMatrix
{
public:
TriAngMatrix();
TriAngMatrix(istream & is);
TriAngMatrix* multiply(const TriAngMatrix& rhs) const;
TriAngMatrix add(const TriAngMatrix& rhs) const;
void print(ostream& 0s);
private:
double m_data[50][50];
intm_dim;

I3
ostreamé& operator<<(ostream& 0s, TriAngMatrix& matrix);

3. [5] s B EH~ (default constructor) = F 33t » i@ * 4= 41t ¢ 5| (initialization list) #-+&
HRRKE OXO» FR Ao RNy HAEE S ZTRRBH

Sol:

--- TriAngMatrix.cpp ---
TriAngMatrix::TriAngMatrix():m_dim(0)
{

}
% 12 7] TriAngMatrix matD; p¥i¢ *

4. [10] HHEBY HHFE A0 HB TR SS TGS BR 0 F A - B
2 7 Be(i7 ) (o3 M 4 X3 ehaEL) 2T kE - FFHR LGB T2 bELY - AT RSN ]

Sol:
--- TriAngMatrix.cpp ---
TriAngMatrix::TriAngMatrix(istream& is)
t
inti, j;
is>>m_dim;
for (i=0; i<m_dim; i++)
for (j=0; j<=i; j++)
is >>m_data[i][j];
}

5. [10] sr#ERELipfh | 35t v BEDA G 05 2 hip ¥ (TriAngMatrix*) - A A chaprd

a 0 d 0 ad 0
RS e [b c}{e f}:{bd co cf} P FOA R S 5 gag * call-by- reference
+
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Ul SRR ARES BELETET T UAPR oS T AR S B EEY new el
- B #70 TriAngMatrix ende 2 5 H-4p 3k 18 hae v TR T4 00 {8 3 2 #-4n 8 RN S

R 0 N2 AR 0 LA F &R

Sol:

--- TriAngMatrix.cpp ---
TriAngMatrix* TriAngMatrix::multiply(const TriAngMatrix& rhs) const
{
inti, j, k;
TriAngMatrix *ptr=0;
if (m_dim ==rhs.m_dim)
{
ptr = new TriAngMatrix;
ptr->m_dim = m_dim;
for (i=0; i<m_dim; i++)
for (j=0; j<=i; j++)
for (ptr->m_data[i][j]=0, k=j; k<=i; k++)
ptr->m_data[i][j] += m_data[i][k] * rhs.m_data[K][j];
}

return ptr;

6. [10] FHHEBELpech | st > dpdecni8 B 2 FEIHE DT A4 0 v B EOYLE L
TriAngMatrix g & end= 2 > de kB AR 2 F > @2 Apteait > BwaEd ol R R 50

Sol:
--- TriAngMatrix.cpp ---
TriAngMatrix TriAngMatrix::add(const TriAngMatrix& rhs) const
{
inti, j;
TriAngMatrix tmp;
if (m_dim !=rhs.m_dim)
tmp.m_dim =0;
else
tmp.m_dim =m_dim;
for (i=0; i<tmp.m_dim; i++)
for (j=0; j<=i; j++)
tmp.m_data[i][j] = m_data[i][j] + rhs.m_data[i][j];
return tmp;

7. [10] @ T— @ print(ostream& 0s) = f ;% 7| EraErL e % @ngﬁ drg w3 ¥ 4 i% operator<<()
3% 38 % std::setprecision(int), std::fixed, std::setw(int)3% gi,;fﬁ;—] R

Sol:
--- TriAngMatrix.cpp ---
void TriAngMatrix::print(ostreamé& 0s)
t
inti, j;
for (i=0; i<m_dim; i++)
for (j=0; j<=i; j++)
0s << setw(6) << fixed << setprecision(1) << m_data[i][j] << " ";
for (j=i+1; j<m_dim; j++)
0s << setw(6) << fixed << setprecision(1l) << 0.0 << " ";
os << endl;
}
}
ostream& operator<<(ostreamé& 0s, TriAngMatrix& matrix)
{
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matrix.print(os);
return os;

--- TriAngMatrix.h ---
class TriAngMatrix

{
public:
Page 4 of 6

}
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Sol:

--- TriAngMatrix.h ---
class TriAngMatrix
{
public:
TriAngMatrix(int dim=0);
TriAngMatrix(istream & is);
virtual ~TriAngMatrix();
TriAngMatrix(const TriAngMatrix& src);
TriAngMatrix& operator=(const TriAngMatrix& rhs);
priva't.é:
double **m_data;
intm_dim;
X
--- TriAngMatrix.cpp ---
TriAngMatrix::TriAngMatrix(int dim):m_dim(dim),m_data(0)
t
inti;
if (m_dim>0)
{
m_data = new double*[m_dim];
for (i=0; i<m_dim; i++)
m_data[i] = new double[i+1];
}
}
TriAngMatrix::TriAngMatrix(istream& is)
t
inti, j;
is>>m_dim;
m_data = new double*[m_dim];
for (i=0; i<m_dim; i++)
m_data[i] = new double[i+1];
for (i=0; i<m_dim; i++)
for (j=0; j<=i; j++)
is >>m_data[i][j];
}
9. [10] speé& +2g° F e ¥ R4 > W RFZAoP #;'»f_,,ﬁ,ff’i’}]&;u K achrfe B aie i ig
Sol:



virtual ~TriAngMatrix();

X
--- TriAngMatrix.cpp ---
TriAngMatrix::~TriAngMatrix(void)
t
inti;
for (i=0; i<m_dim; i++)
delete[] m_data[i];
delete[] m_data;

}
10. [10] & 7 pe & * > i pe B e Rt o W (- @45 0 245~ TriAngMatrix(const TriAngMatrix
&src) » R b d RIGER RS Bl AR g @ * Tl RS

Sol:
--- TriAngMatrix.h ---
class TriAngMatrix

{
public:

TriAngMatrix(const TriAngMatrix& src);

--- TriAngMatrix.cpp ---
TriAngMatrix:: TriAngMatrix(const TriAngMatrix& src):m_dim(src.m_dim)
{
inti, j;
m_data = new double*[m_dim];
for (i=0; i<m_dim; i++)
m_data[i] = new double[i+1];
for (i=0; i<m_dim; i++)
for (j=0; j<=i; j++)
m_data[i][j] = src.m_data[i][j];

% 13 7] matA.add(*matC) & w 42t 4 (% g ¥
11. [10] % 7 pe & & fife B cge it > 3| v - B3k 38 & + operator=(const TriAngMatrix &rhs) >
FR Lo R AR P A 2 g R DI S

k)

Sol:
--- TriAngMatrix.h ---
class TriAngMatrix

{
public:

TriAngMatrix& operator=(const TriAngMatrix& rhs);

j3
--- TriAngMatrix.cpp ---
TriAngMatrix& TriAngMatrix::operator=(const TriAngMatrix& rhs)
{
inti, j;
if (&rhs == this)
return *this;
for (i=0; i<m_dim; i++)
delete[] m_data[i];
delete[] m_data;
m_dim = rhs.m_dim;
m_data = new double*[m_dim];
for (i=0; i<m_dim; i++)
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m_data[i] = new double[i+1];
for (i=0; i<m_dim; i++)
for (j=0; j<=i; j++)
m_data[i][j] = rhs.m_data[i][j];
return *this;
}
% 13 7| matD = matA.add(*matC) % %_% matD p&Fi¢ *

12. [10] Bk + @@ o infileshd 548 inv 3 » 10 B 5x5 e > 3B - | B AR @ *  vector

#f W) e iterator #- matrixArray AZf int i
$E A K > s dd A 5 g: ]\cfgfz?:rg-rlrﬁ‘gg:\fi;rlx> matrixArray;
¢ AT &0 multiply & f S5 g% | 3 matrixAray.push_back(TriAngMatrix(infile));
GEfe s 3rehEide UG R i
LATEELE L T & delete At 0 4 3§ i se R 4 (memory leakage) » ¥ ¢ R b
BOBEARS R L E Y

Sol:

--- main.cpp ---

#include <vector>

using std::vector;

#include "TriAngMatrix.h"
#include <iostream>

using std::cout;

vector<TriAngMatrix> matrixArray;

for (int i=0; i<10; i++)
matrixArray.push_back(TriAngMatrix(infile));

vector<TriAngMatrix>::iterator iter;

TriAngMatrix prod(*matrixArray.begin());

for (iter=matrixArray.begin()+1; iterl=matrixArray.end(); iter++)

{
matC = prod.multiply(*iter);
cout << *matC << endl;
prod = *matC;
delete matC;

}

cout << "Product is\n" << prod << endl;

push_back(TriAngMatrix(infile)); P ¢ i * £ . 2 4 ~
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