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5. [60] iF% - %

FEZ s T WL TR

T v oug

datal.dat ¥ r2 % T 542 N AE 3 B FORL

7 (list) 2= 2 473} ehdp A4 L AdjcencyMatrix

] 01 struct AdjMatNode
6 ; number of nodes 1..6 02 {
? - ; ngmbeflog 6d§<?§ A 03 AdjMatNode(void):ID(0), distance(0), next(0) {}
; edge (1,2), distance 04 AdjMatNode(int id, int distance):1D(id), distance(distance), next(0) {}
132 ; edge (1,3), distance 2 05 int ID:
% i g 06 int distance;
07 AdjMatNode *next;
341 08 }:
356 09"
i g g 10 class AdjacencyMatrix
11
562 12 public:
13 AdjacencyMatrix(ifstream &);
14 virtual ~AdjacencyMatrix(void);
15 private:
16 AdjMatNode *m_lists;
- - - — — 17 int m_numNodes;
21 AdjacencyMatrix::AdjacencyMatrix(ifstream &infile) 18 int m_numEdges;
22 { 19} -
23 char dummysStr[50]; int i; 20 }
24
25 infile >> m_numNodes;
26 infile.getline(dummysStr, sizeof(dummysStr));
27 )
28 infile >> m_numEdges; m_lists
29 infile.getline(dummysStr, sizeof(dummystr));
30
31 m_lists = new AdjMatNode[m_numNodes+1]; | | | | |
32
33 for (i=0; i<m_numEdges; i++) 10@ 1242 1329 23 D-h
¥ 2007140} —50}~ =
3 =
}

a) [10] #fe s+ M@ 425t ==

AdjacencyMatrix(ifstream&) &~ ¢ for it B3R i»

Sol:
int i, nodel, node2, distance;
AdjMatNode *ptr;
for (i=0; i<m_numEdges; i++)

infile >> nodel >> node2 >> distance;
infile.getline(dummystr, sizeof(dummysStr));

ptr = &m_lists[nodel];
while (ptr->next = 0)
ptr = ptr->next;
ptr->next = new AdjMatNode(node2, distance);

ptr = &m_lists[node2];
while (ptr->next = 0)
ptr = ptr->next;
) ptr->next = new AdjMatNode(nodel, distance);

N

N
. \’—'
i

# B Aok 3P SRSV R BT EE , £ 32— T AdjMatNode s & cis
AdjMatNode(int id, int distance, AdjMatNode *next=0):1D(id), distance(distance), next(next) {}

int I, nodel, node2, distance;
for (i=0; i<m_numEdges; i++)

infile >> nodel >> node2 >> distance;
infile.getline(dummystr, sizeof(dummysStr));

m_lists[nodel].next = new AdjMatNode(node2, distance, m_lists[nodel].next);
m_lists[node2].next = new AdjMatNode(nodel, distance, m_lists[node2].next);

}

b) [10] 3= = ¥ hfzH ~ ~AdjacencyMatrix() & 3:¢?
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Sol:
AdjacencyMatrix::~AdjacencyMatrix()
{
inti;
AdjMatNode *ptrl, *ptr2;
for (i=0; i<m_numNodes; i++)

ptrl = m_lists[i].next;
while (ptrl !=0)

ptr2 = ptrl;

ptrl = ptrl->next;
delete ptr2;

}
delete[] m_lists;
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Sol:

class AdjacencyMatrix

|

P f

public:

int getFirst(const int vertex, int *distance) const;
int getNext(const int vertex, int *distance) const;

privaié:

int m_cur\Vertex;
AdjMatNode *m_iter;

#include <assert.h>

AdjacencyMatrix::AdjacencyMatrix(ifstream &infile): m_cur\Vertex(0), m_iter(0)
{

}

int AdjacencyMatrix::getFirst(const int vertex, int *distance) const
{

assert((vertex >= 1) && (vertex <= m_numNodes));
m_iter = m_lists[vertex].next;

if (m_iter == 0)

{

m_curVertex = 0;
return 0;

m_curVertex = vertex;
*distance = m_iter->distance;
return m_iter->1D;

}
int AdjacencyMatrix::getNext(const int vertex, int *distance) const
{

assert((vertex >= 1) && (vertex <= m_numNodes));
if (m_curVertex != vertex)
return getFirst(vertex, distance);
else
m_iter = m_iter->next;
if (m_iter ==0)

m_curVertex = 0;
return 0;

*distance = m_iter->distance;
return m_iter->ID;
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int AdjacencyMatrix::getFirst(const int vertex, int *distance) const;

% - B const E3 vertex - B ¥ BB IR EATR > 2B AR ET L
W Afd 57 RS ARk gy L& Fladkie %%%f{%
call-by-value = ;% i# i &0 3842 > vertex f %42 )]*uﬁ ETH T R 7 e eay

% = ¥ const #_i%3F ix B getFirst = f O ;% % AdjacencyMatrlx# 2k B (T aF AL
B) > ¥ £ %5 i@ ¥ 228 Hde iterator {o container F ¥ f— 1 %5 |4 » #7124 getFirst
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class AdjacencyMatrix

public:

int getFirst(const int vertex, int *distance) const;
int getNext(const int vertex, int *distance) const;

privaié:
int getNext(int vertex, bool getFirst, int *distance) const;

b
int AdjacencyMatrix::getFirst(const int vertex, int *distance) const

return getNext(vertex, true, distance) ;

int AdjacencyMatrix::getNext(const int vertex, int *distance) const

return getNext(vertex, false, distance) ;

int AdjacencyMatrix::getNext(int vertex, bool getFirst, int *distance) const

static int cur\ertex=0;
static AdjMatNode *iter=0;

assert((vertex >= 1) && (vertex <= m_numNodes));
if (getFirst) cur\Vertex = 0;
if (curVertex != vertex)

iter = m_lists[vertex].next;
cur\Vertex = vertex;

else

iter = iter->next;
if (iter == 0)
{

curVertex = 0;
return 0;

*distance = iter->distance;
return iter->ID;
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Sol:
#define MAX_NUM_NODES 30

class AdjacencyMatrix

public:

AdjacencyMatrix(ifstream &);

virtual ~AdjacencyMatrix(void);

int getFirst(const int vertex, int *distance);

int getNext(const int vertex, int *distance);
private:

int m_cur\Vertex;

int m_iter;

int m_numNodes;

int m_numEdges;

int m_matrix [ MAX_NUM_NODES][MAX_NUM_NODES];

+
#include <assert.h>

AdjacencyMatrix::AdjacencyMatrix(ifstream &infile)
- m_curVertex(0), m_iter(0)

t
inti, j;
char dummysStr[50];
infile >> m_numNodes;
infile.getline(dummysStr, sizeof(dummystr));
assert(m_numNodes+1<MAX_NUM_NODES);
infile >> m_numEdges;
infile.getline(dummystr, sizeof(dummystr));
for (i=0; i<=m_numNodes; i++)
for (j=0; j<=m_numNodes; j++)
m_matrix[i][j] = 0;
int nodel, node2, distance;
for (i=0; i<m_numEdges; i++)
infile >> nodel >> node2 >> distance;
infile.getline(dummysStr, sizeof(dummysStr));
m_matrix[nodel][node2] = m_matrix[node2][nodel] = distance;
}
AdjacencyMatrix::~AdjacencyMatrix()
{
}

int AdjacencyMatrix::getFirst(const int vertex, int *distance)

assert((vertex >= 1) && (vertex <= m_numNodes));
for (m_iter=1; m_iter<=m_numNodes; m_iter++)
if (m_matrix[vertex][m_iter]>0)
break;
if (m_iter>m_numNodes)

m_curVertex = 0;
return O;

m_curVertex = vertex;
*distance = m_matrix[vertex][m_iter];
return m_iter;

}

int AdjacencyMatrix::getNext(const int vertex, int *distance)

assert((vertex >= 1) && (vertex <= m_numNodes));
if (m_curVertex != vertex)
return getFirst(vertex, distance);
for (m_iter++; m_iter<=m_numNodes; m_iter++)
if (m_matrix[vertex][m_iter]>0)
break;
if (m_iter>m_numNodes)



m_curVertex = 0;
return O;

*distance = m_matrix[vertex][m_iter];
return m_iter;
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Sol:
struct Point
Point(void);
Point(double x, double y);
double x;
double y;

#include <fstream>
using namespace std;

#include "Point.h"
class Polygon

public:
Polygon(void);
Polygon(ifstream &ifs);
Polygon(const Polygon &polygon2);
virtual ~Polygon(void);

bool contains(const Point &point) const;
bool isConvex(void) const;
double area(void) const;

private:

Point *m_pts;
int m_npts;

b. [5] # <& Polygon(ifstream &infile) 24~ > d G ffk B jn? 24 582 R gL 53
ﬁa‘_ﬁ_ - B8 rﬁé’jé‘? i qlifgg‘i\j‘ > "" '&‘:' (0!0)1 (011)! (111)1 (1!0)’ (0!0)

Tin\

Sol:
Polygon::Polygon(ifstream &ifs):m_npts(0), m_pts(0)
{

inti;
ifs >>m_npts;
m_pts = new Point[m_npts+1];
for (i=0; i<m_npts; i++)
ifs >>m_pts[i].x >> m_pts][i].y;
m_pts[m_npts] = m_pts[O0];
}

¢ [7] sah- BiLEHEA

Sol:

Polygon::Polygon(const Polygon &polygon2)
:m_npts(polygon2.m_npts)
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t
inti;
if (m_npts>0)
{
m_pts = new Point[m_npts+1];
for (i=0; i<=m_npts; i++)
m_pts[i] = polygon2.m_pts[i];

}
d. [3] s &Rt~
Sol:
Polygon::~Polygon(void)
delete[] m_pts;
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#include "Triangle.h"

double Polygon::area() const

inti;

Point vertice[3];

double total =

vertice[0] = m_pts[0];

for (i=1; i<m_npts-1; i++)

vertice[1] = m_pts[i]; Pl 1

vertice[2] = m_pts[i+1]; !
total += Triangle(vertice).area(); ' ! >

"
} A
return total; =
}

f. & g FF;%"F'K‘}_‘TP"‘I

f. [10] =& % 2 iv— & bool Polygon::contains(const Point &point) const = F 3% & 2] 7
point B 7 3% SR 3% AR B R N PRBRK e S5 - B Line sgw] o i & ¥
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point 4p $$3+& — i Reim e fe - RIPI AL 5272 0 5 pi= atan(l.O)*4.0, atan()£_math.h 32
e 58

Sol:

#include "line.h"
bool Polygon::contains(const Point &point) const
double anglel, angle2, pi=atan(1.0)*4.0;
Line linel, line2;
inti;
if (m_npts > 2)
for (i=0; i<m_npts; i++)

linel = Line(m_pts[i], m_pts[i+1]);



anglel = linel.angle();

line2 = Line(m_pts[i], point);
angle2 = line2.angle();

if (anglel > pi)

if ((angle2 > anglel) || (angle2 < anglel - pi)) ang|91-pl
return false; “

else

if ((angle2 > anglel) && (angle2 < anglel + pi))
return false;

}
return true;

return false;

9. [10] %&£ ® § i¥- % bool Polygon::isConvex() const = f &3t k 2| %78 F % - B &
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Sol:
#include "line.h"
E{)fml Polygon::isConvex(void) const
double anglel, angle2, pi=atan(1.0)*4.0;
Line linel, line2;
inti;
if (m_npts > 2)

linel = Line(m_pts[m_npts-1], m_pts[m_npts]);
for (i=0; i<m_npts; i++)

anglel = linel.angle();

line2 = Line(m_pts[i], m_pts[i+1]);
angle2 = line2.angle();

if (anglel >= pi)

if ((angle2 > anglel) || (angle2 < anglel - pi))
return false;

else

if ((angle2 > anglel) && (angle2 < anglel + pi))
return false;

¥ .
linel = line2;
return true;
return false;
2R f it - BREE S * ArpElen Line 4 i Bt
bool Polygon::isConvex(void) const
{

double anglel, angle2, pi=atan(1.0)*4.0;
inti;

if (m_npts > 2)

anglel = Line(m_pts[m_npts-1], m_pts[m_npts]).angle();
for (i=0; i<m_npts; i++)

angle2 = Line(m_pts][i], m_pts[i+1]).angle();
if (anglel >= pi)

if ((angle2 > anglel) || (angle2 < anglel - pi))
return false;

else

if ((angle2 > anglel) && (angle2 < anglel + pi))
return false;

}
anglel = angle2;
return true;

return false;
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