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1. Yêu cầu đề tài:
· Hiện thực các thuật toàn Dijsktra, Prim, Kruskal.
· Đọc ghi file từ file văn bản.

· Hiển thị thành giao diện.
2. Nội dung báo cáo:

2.1. Kết quả chương trình:
a. Giao diện chính của chương trình:
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b. Đọc File, hiển thị lên table, hiển thị đồ thị.
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c. Ghi File.
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d. Nhập danh sách sân bay.
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e. Thêm khoảng cách giữa 2 sân bay.
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f. Xóa khoảng cách giữa 2 sân bay.
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g. Thuật toán Dijsktra.
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h. Thuật toán Prim.
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i. Thuật toán Kruskal.
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2.2. Cài đặt(source code):

a. Cấu trúc dữ liệu.
[image: image10.png]struct AirPort

{
char code[5];
char name[50];
char phone[12];
char addr[100];

1

- struct AirPortlist

{
AirPort ds[20];
int n=o;

1

//Ma tran k& cha dd thi (Adjacency-matrix)
- struct AdjacencyMatrix
{
int mt[20][20];
int n=o;




b. Đọc File, hiển thị lên table, hiển thị đồ thị.
[image: image11.png]//Poc mdt ma tran ké tu file van ban.
Nint Read(char* filename, AdjacencyMatrix& g, AirPortList& a)
{

FILE* f;

fopen_s (&f, filename, "rt");

if (f == NULL) return 0;

fscanf_s(f, "%d", &g.n);

an = gons

int i = 63

char tmp[51;

fgets(tmp, 5, )3

for (i = 03 1 < aung i+4)

{

fgets(a.ds[il.code, 5, )}
xoaXuongDong (a.ds[i].code) ;
fgets(a.ds[i].name, 50, f);
xoaXuongDong (a.ds[i].name) ;
fgets(a.ds[i].phone, 12, );
xoaXuongDong (a.ds[1].phone) ;
fgets(a.ds[i].addr, 100, );
xoaXuongDong (a.ds[].addr) ;

for (1= 03 i < gon; i+4)
for (int § = 03 j < g.n; 3++)
{

fscanf_s(f, » &g.mt[i1[31);

3
felose(f);
return 1;




c. Ghi File
[image: image12.png]Lint Write(char* filename, AdjacencyMatrix g, AirPortlist a)
{

FILE* f;

fopen_s(&F, filename, "wt");

if (F NULL) return 0;

fprintf(f, "%d", g.n);

for (int i = 03 i < a.n; i+s)

{
fprintf(f, "\n");
fprintf(f, a.ds[il.code);
fprintf(f, "\n");
fprintf(f, a.ds[i].name);
fprintf(f, "\n");
fprintf(f, a.ds[il.phone);
fprintf(f, "\n");
fprintf(f, a.ds[il.addr);
3
for (int 4 = 03 i < g.n; i+4)
{
fprintf(f, "\n");
for (int 3 = 03 j < g.n; §++)
fprintf(f, "wd\t", g.mt[11031);
3
felose(f);
return 1;




d. Nhập danh sách sân bay.
[image: image13.png]ywoid MainWindow:

n_btn_Nhap_clicked()

{
|i->txt_Code->setEnabled(true);
uir>txt_Name->setEnabled(true);
uir>txt_Phone->setEnabled(true) ;
ui>txt_Addr->setEnabled(true);
ui->btn_OK_2->setEnabled(true);

3

bool checkCode(char# code)

{
for(int i203i<sb.nyits)
{

if(stremp(sb.ds[i].code,code)
return true;

3

return false;




[image: image14.png]void MainWindow::on_btn_OK_2_clicked()
{
kstring a;
3 = uio>txt_Code->text();
QByteArray ba = a.tolocal8Bit();
const char #str = ba.data()}
char temp[5];
strncpy(temp,str,5) ;

f (checkCode (temp)==true)
ui->label_2->setText("Ma SB da ton tail

else

{
strepy(sb.ds[sb.n].code, temp);  Acall to
//ten

azui->txt_Name->text();
ba=a.tolocal8Bit();

strzba.data();

char tmpName[50];

strncpy (tmpName,str,50) ;
strepy(sb.ds[sb.n].name, tmpName); A cCall
//dien thoai

azui->txt_Phone->text() ;

ba=a.tolocal8Bit();

strzba.data();

char tmpPhone[121;

strncpy (tmpPhone, str,12);
strepy(sb.dssb.n].phone,tmpPhone);  ACa
//dia chi

azui->txt Addr->text():





[image: image15.png]~tolocal8Bit();

strzba.data();

char tmpAddr[1001;

strncpy (tmpAddr,str,100) ;

strepy(sb.ds[sb.n].addr, tmpAddr);  AcCal

sb.nt+;

am.nt+;

//khoi tao dong moi cho ma tran

for(int i=03i<am.nyits)
am.mt[am.n-11[i]1=0;

ui->label_2->setText(

drawTable(am);

infoAirPort(sh);

hem thanh cong!

3
ui->txt_Code->setText("
ui->txt_Name->setText ("
ui->txt_Phone->setText
ui->txt_Addr->setText("
veDoThi()3





e. Nhập khoảng cách giữa 2 sân bay.
[image: image16.png]am.mt [ui->txt_SBDi->text().tolnt()-11[ ui->txt_SBDen->text().toInt()-11=0;
am.mt [ui->txt_SBDen->text (). toInt()-1] [ui->txt_SBDi->text().tolnt()-11=0;
drawTable(am);

veDoThi()3




f. Xóa khoảng cách giữa 2 sân bay.
[image: image17.png]->txt_SBDi->text().toInt()-1][ ui->txt_SBDen->text().toInt()-1]=ui->txt_khoangCach->text().toInt();
am.me [ui->txt_SBDen->text() . toInt()-1] [ui->txt_SBDi->text() . toInt()-1l=ui->txt_KhoangCach->text() . toInt();
drawTable(am);

veDoThi();





g. Hiển thị ma trận.
[image: image18.png]Svoid MainWindow:

{

drauTable (AdjacencyMatrix ds)

ui->tb_1->setColumnCount(ds.n);
ui->tb_1->setRowCount(ds.n);
ui->tb_1->setEditTriggers(QAbstractItemView: :NoEditTriggers);
for(int i=0;i<ds.n;i++)

ui->tb_1->setColumnWidth(i,10);
for(int i=0; i<ds.nji++)

for(int j=0;j<ds.n;j++)

{
char num_char[10 + sizeof(char)];
std::sprintf(num_char, "%d", ds.mt[i]1[31);
ui->tb_1->setTtem(i,j,new QTableWidgetItem(num_char));
¥




h. Hiển thị danh sách sân bay.
[image: image19.png][N void MainWindow: :infoAirPort(AirPortlist ds)
>tb_2->setColumnCount (4);
>tb_2->setRowCount (ds.n)

Qstringlist title;
title<<"MaSB"<<"TenSB"<<"DienThoa <"DiaCh;
ui->th_2->setHorizontalHeaderLabels(title);
for(int i=03i<ds.nyits)

{

char num_char[10 + sizeof(char)1;
std:isprintf(num_char, "%s", ds.ds[i].code);
ui->th_2->setItem(i,0,new QTableWidgetItem(num_char));
std:isprintf(num_char, "%s", ds.ds[i].name);
ui->th_2->setItem(i,1,new QTableWidgetItem(num_char));
std:isprintf(num_char, "%s", ds.ds[i].phone);
ui->th_2->setItem(i,2,new QTableWidgetItem(num_char));
std:isprintf(num_char, "%s", ds.ds[i].addr);
ui->th_2->setItem(i,3,new QTableWidgetItem(num_char));





i. Vẽ đồ thị.
[image: image20.png]ToaDo td[160];
void MainWindow: :veDoThi ()

{

chart->removeAllSeries();
QUalueAxis* axisX = new QValueAxis();
axisX->setRange(0,10);
QUalueAxis* axisY = new QValueAxis();
axisY->setRange(0,10);
for(int i=03i<am.nyits)

{

td[4].x=rand() % 10 + 1;

td[4].y=rand() % 10 + 1;
i3
for(int

{

si<am.ngits)

for(int
{

jcam.ngj+e)

if(am.mt[11[311=0)

{
QLineSeries *series = new QLineSeries()
series->append(td[i].x,td[1].y);
series->append(td[j].x,td[j1.y);
QPen pen = series->pen();
pen.setWidth(1);
pen. setBrush(QBrush("red")) ;
series->setPen(pen);
chart->addSeries(series);
chart->setAxisX(axisX, series);
chart->setAxisY(axisY, series);




[image: image21.png]|
for (int =

{

si<am.ngits)

seriesl = new QScatterSeries();
seriesl->setName(sb.ds[].name);
seriesl->setMarkerShape(QScatterSeries: :MarkerSha
seriesl->setMarkerSize(30.0);

seriesl->append (td[il.x, td[i].y);

chart->addSeries(seriesl);

chart->setAxisX(axisX, seriesl);
chart->setAxisY(axisY, seriesl);

3
chart->removeAxis (axisX);
chart->removeAxis (axisY);

auto markersList = chart->legend()->markers();

for(int i=03i<markersList.length()-am.n;i++)
markersList[i]->setVisible(false);

chart->removeAxis (axisX);

chart->removeAxis (axisY);

3

void MainWindow!

{

n_btn_Write_clicked()

st=2;
>txt_FileName->setEnabled(true);
ui->btn_OK->setEnabled(true);





j. Thuật toán Dijsktra.
[image: image27.png]|3/ /Ham Dijkstra
" void MainWindow::Dijkstra() {
int —>txt_SBDi->text().toInt()-1;
int Czui->txt_SBDen->text().toInt()-1;
char DanhDau[20];

int 43
int Nhan[20], Truoc[20], XP, min;
v for (=031 <amn; i++) {

Nhan[] = INT_MAX;
DanhDau[i] = 0
Truoc[i] = D;

i
Nhan[D]
DanhDau[D] = 13
XP = D3
int 33
v while (XP 1= C)
{
for (3 = 03 § < am.ny j++)
v iF (am.mt[XP1[3] > © && Nhan[j] > am.mt[XP1[3] + Nhan[XP] && DanhDau[j] == ©)
{
Nhan[j] = am.me[XP1[§] + Nhan[XP];
Truoc[j] = XP;
3
min = INT_MAX;
for (3 = 03 3 < am.ny j++)
v if (min > Nhan[j] & DanhDau[j] == @)
{
min = Nhan[j1;
XP = g3
3

DanhDau[XP] = 1;




[image: image28.png]i

ui->th_2->reset();

ui->th_2->clear();

ui->th_2->setColumnCount(2) 3
ui->th_2->setRowCount(20) 3

Qstringlist title;

title<<"SanBayDi"<<"SanBayDen";
ui->th_2->setHorizontalHeaderLabels(title);

char num_char[10 + sizeof(char)1;
std:zsprintf(nun_char, "%s", sb.ds[C].name);
ui->th_2->setItem(0,0,new QTableWidgetItem(nun_char));
std:zsprintf(nun_char, "%s", sb.ds[Truoc[C]].name);
ui->th_2->setItem(0,1,new QTableWidgetItem(nun_char));
QualueAxis* axisX = new QValueAxis();
axisX->setRange(0,10);

QualueAxis* axisY = new QValueAxis();
axisY->setRange(0,10);

refreshDoThi ()3

QLineSeries *series = new QLineSeries();
series->append (td[C].x,td[Cl.y);

series->append (td[Truoc[C]].x,td[Truoc[Cl1.y);

i = Truoc[C];

int rows1;

while (i 1= D)

>tb_2->setItem(row,0,new QTableWidgetItem(num_char));
Truoc[il;

std:zsprintf(nun_char, "%s", sb.ds[i].name);
ui->th_2->setItem(row,1,new QTableWidgetItem(num_char));
series->append (td[i1.x,td[1].y);

rowt+;





[image: image22.png]row++ ;|

QPen pen = series->pen();
pen.setWidth(1);

pen. setBrush(QBrush("green")) ;
series->setPen(pen);
chart->addSeries(series);
chart->setAxisX(axisX, series);
chart->setAxisY(axisY, series);
chart->removeAxis (axisX);
chart->removeAxis (axisY);

void MainWindow: :on_pushButton_5_clicked()
{

stt=4;

ui->txt_SBDi->setEnabled(true);
>txt_SBDen->setEnabled(true);
Ui->btn_OK_3->setEnabled(true);





k. Thuật toán Prim.
[image: image29.png]3/ /Ham Prim
dint MainWindo

{

minKey (int key[], bool mstSet[], AdjacencyMatrix g) //ham tim dinh co gia tri nho nhap tr

/] khdi tao gia tri nhé nhat
int min = INT_MAX, min_index;

for (int v = 03 v < g.nj ves)
if (mstSet[v] == false & key[v] < min)
min = key[vl, min_index = v}

return min_index;  AUndefined or garbage value returned to caller [clang-analyzer-core.uninitializ
3
void MainWindow: :printPrim(int parent[], AdjacencyMatrix g)//ham xuat gia tri duoc luu trong mang parent
{
ui->th_2->reset();
ui->th_2->clear();
ui->th_2->setColumnCount(3)
Qstringlist title;
title<<"SanBayDi"<<"SanBayDen"<<"DoDai
ui->th_2->setHorizontalHeaderLabels(title);
int row=0;
char num_char[10 + sizeof(char)1;
QUalueAxis* axisX = new QValueAxis();
axisX->setRange(0,10);
QUalueAxis* axisY = new QValueAxis();
axisY->setRange(0,10);
refreshDoThi();

auto markersList = chart->legend()->markers();
int pos=markersList.length();
for (int 4 = 13 i < am.ny i++)





[image: image30.png]for (int i = 1; i < am.nj ++)
{
QLineSeries *series = new QLineSeries();
ui->th_2->setRowCount (rows1);

std:isprintf(num_char, "%s", sb.ds[parent[ill.name);  AArr
ui->th_2->setItem(row,0,new QTableWidgetItem(num_char));
series->append(tdlparent[i1].x, td[parent[i11.y);

std:isprintf(num_char, "%s", sb.ds[i].name);
ui->th_2->setItem(row,1,new QTableWidgetItem(num_char));
series—>append(td[il.x,td[11.y);

std:isprintf(num_char, "%d", g.mt[i][parent[i11);
ui->th_2->setItem(row,2,new QTableWidgetItem(num_char));
QPen pen = series->pen();

pen.setWidth(1);

pen. setBrush(QBrush("green")) ;

series->setPen(pen);

chart->addSeries(series);

chart->setAxisX(axisX, series);

chart->setAxisY(axisY, series);

chart->removeAxis (axisX);

chart->removeAxis (axisY);

rowt+;

3
markersList = chart->legend()->markers();
for(int i=pos;i<markersList.length();i++)

{

markersList[i]->setVisible(false);

3




[image: image31.png][y /Ham kruskal
void MainWindow: :printMST(int a[l, int b[], int weight[], AdjacencyMatrix g)
{
ui->th_2->reset();
ui->th_2->clear();
ui->th_2->setColumnCount(3)
Qstringlist title;
title<<"SanBayDi"<<"SanBayDen"<<"DoDa
ui->th_2->setHorizontalHeaderLabels(title);
int row=0;
char num_char[10 + sizeof(char)1;
QUalueAxiss axisX = new QValueAxis();
axisX->setRange(0,10);
QualueAxis* axisY = new QValueAxis();
axisY->setRange(0,10);
refreshDoThi ()3
auto markersList = chart->legend()->markers();
int possmarkersList.length();
for (int i =034 < gun - 13 i++)

{

ui->th_2->setRowCount (rows1);
QLineSeries *series = new QLineSeries();
ui->th_2->setRowCount (rows1);

std:isprintf(num_char, "%s", sb.ds[ a[i1].name);
ui->th_2->setItem(row,0,new QTableWidgetItem(num_char));
series—>append(td[ali]].x,td[ali1l.y);

std:isprintf(num_char, "%s", sb.ds[b[i1].name);
ui->th_2->setItem(row,1,new QTableWidgetItem(num_char));
series—>append (td[b[]1.x,td[b[i11.y);





[image: image23.png]if (g.mt[ul[v] && mstSet[v] false && g.mt[ul[v] < key[v])
parentv] = u, key[vl = g.mt[ul[v];

printPrim(parent, g);




l. Thuật toán Kruskal
[image: image32.png]1

void MainWindow!

{

rimMST (AdjacencyMatrix g)

int parent[51; // luu tru mang

int key[51; //luu gia tri cac canh co trong so nho nhat

bool mstSet[513// luu cac tap dinh co trong ma tran

for (int 4
key[i]

0; 9 < gun i++)
INT_MAX, mstSet[i] = false;

key[0] = 0
parent[0] = -1; // //khoi tao nut goc ma tran

for (int count = @3 count < g.n - 1; count++)

{

int u = minKey(key, mstSet, g);

mstset[u] = true;

for (int v = 03 v < g.n; ves)





[image: image24.png]int

int

std:isprintf(num_char, "%d", weight[i1);
ui->th_2->setItem(row,2,new QTableWidgetItem(num_char));
QPen pen = series->pen();
pen.setWidth(1);
pen. setBrush(QBrush("green")) ;
series->setPen(pen);
chart->addSeries(series);
chart->setAxisX(axisX, series);
chart->setAxisY(axisY, series);
chart->removeAxis (axisX);
chart->removeAxis (axisY);
rowt+;
i3

markersList = chart->legend()->markers();

for(int i=pos;i<markersList.length();i++)
{

markersList[i]->setVisible(false);
i3

MainWindow: : findParent (int node) {
while (chalnodel >= ©)

node = chalnodel;
return node;

MainWindow: : findParentPathCompression(int node)

if (node == chalnodel) return node;
return chalnode] = findParentPathCompression(chalnodel);




[image: image25.png]3

void MainWindow: :kruskal(AdjacencyMatrix g)

{

std::fill_n(cha, g.n, -1);
int u, v, k = 0, count = 03
int firstNode, secondNode;
int a[6];

int b[6];

int weight[7];

int minimum;

for (int i = 03 i < gun; i++)
for (int j = 03 j < g.n; 3++)

if (g.mt[i1[5] 0)
g.mt[i1[3] = INT_MAX;

while (count < g.n - 1)

{
minimum = INT_MAX;

for (int i =

{

5 < gen; )

for (int j = 03 j < g.n; 3++)
{
if (gemt[i1[3] < minimum)
{
minimum = g.me[i1031;
firstNode = i3
secondode = 33




[image: image26.png]findParent(firstNode);  Alst function call argument is an uninitial
findParent (secondNode) ;

i (ul= V)
{

chalv] = u;

a[k] = firsthode;

b[k] = secondNode;

weight[k] = g.mt[firstNode] [secondNodel;

counti+;

ktts

i3

g.mt[firstNode] [secondNode] = g.mt[secondNode][firstNode] = INT_MAX;
i3

printhST(a, b, weight, g);




3. Tài liệu tham khảo: 
[1] doc.qt.io
