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ДОДАТОК А 

ПРОГРАМНИЙ КОД 

 
 
usingSystem; 
usingSystem.Collections.Generic; 
usingSystem.Data; 
usingSystem.Drawing; 
usingSystem.Text; 
usingSystem.Windows.Forms; 
usingSystem.Data.SqlClient; 
usingSystem.Xml; 
using System.IO; 
usingTimetable_classes; 
 
 
namespace WindowsFormsApplication1 
 
{ 
 
 
publicpartialclassForm1 : Form 
    { 
 
SqlConnectionsqlConnection; 
List<string>days = newList<string>() { "Понеділок", "Вівторок", "Середа", "Четвер", 
"П'ятниця", "Субота", "Неділя" }; 
 
staticintr_max = 0; //загальна кількість аудиторій 
staticints_max = 0; //загальна кількість занять 
 
int[,] conflict_matrix = newint[200, 200]; 
int[,] conflict_matrix1 = newint[200, 200]; 
int[,] union_matrix = newint[200, 200]; 
int[,,] candidate_list = newint[8, 8,100]; 
 
 
 
// Create a listofparts. 
List<Room>rooms = newList<Room>(); 
List<Subject>subjects = newList<Subject>(); 
List<Stream1> subjects1 = newList<Stream1>(); 
 
structPosition 
        { 
publicintcolumn, row; 
publicPosition(intcolumn, introw) 
            { 
this.column = column; 
this.row = row; 
            } 
        } 
 
publicclassRoom 
        { 
publicstring n { get; set; } 
publicintbuilding { get; set; } 
publicintdepart { get; set; } 
publicstringr_type { get; set; } 
publicintcapacity { get; set; } 
 
publicRoom(string n, intbuilding, intdepart, stringr_type, intcapacity) 
            { 



104 
 

this.n = n; 
this.building = building; 
this.depart = depart; 
this.r_type = r_type; 
this.capacity = capacity; 
            } 
        }; 
 
publicclassSubject 
        { 
publicstringpr { get; set; } 
publicstringgr { get; set; } 
publicstrings_type { get; set; } 
publicstringdisc { get; set; } 
publicstringdisc_short { get; set; } 
publicintsvoboda { get; set; } 
publicintkurs { get; set; } 
publicstringspec { get; set; } 
publicstringdep { get; set; } 
publicintn_modul { get; set; } 
publicintpodgr { get; set; } 
publicintcapacity { get; set; } 
publicintstream { get; set; } 
publicboollocated { get; set; } 
 
publicSubject(stringpr, stringgr, strings_type, stringdisc, stringdisc_short, intsvoboda, 
intkurs, stringspec, stringdep, 
intpodgr = 0, intn_modul = 1, intcapacity = 1, intstream = -1, boollocated=false) 
            { 
this.pr = pr; 
this.gr = gr; 
this.s_type = s_type; 
this.disc = disc; 
this.disc_short = disc_short; 
this.svoboda = svoboda; 
this.kurs = kurs; 
this.spec = spec; 
this.dep = dep; 
this.n_modul = n_modul; 
this.podgr = podgr; 
this.capacity = capacity; 
this.stream = stream; 
this.located = located; 
            } 
        } 
 
publicclassStream1 
        { 
publicstrings_type { get; set; } 
publicintsvoboda { get; set; } 
publicintcapacity { get; set; } 
 
public Stream1(strings_type, intcapacity, intsvoboda) 
            { 
this.s_type = s_type; 
this.capacity = capacity; 
this.svoboda = svoboda; 
            } 
        } 
 
publicclassLesson 
        { 
publicintpr { get; set; } 
publicintdisc { get; set; } 
publicints_type { get; set; } 
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publicintroom { get; set; } 
publicLesson(intpr = -1, intdisc = -1, ints_type = -1, introom = -1) 
            { 
this.pr = pr; 
this.disc = disc; 
this.s_type = s_type; 
this.room = room; 
            } 
        } 
 
public Form1() 
        { 
InitializeComponent(); 
 
//allowdrop 
this.dataGridView1.AllowDrop = true; 
this.dataGridView_timetable.AllowDrop = true; 
        } 
 
privatevoid ACO() 
        {   
SqlDataReadersqlReader = null; 
stringquery = "SELECT * from [Rooms]"; 
SqlCommandcommand = newSqlCommand(query, sqlConnection); 
try 
            { 
sqlReader = command.ExecuteReader(); 
while (sqlReader.Read()) 
                { 
Roomroom = newRoom(Convert.ToString(sqlReader["n"]), 
Convert.ToInt32(sqlReader["building"]), 
Convert.ToInt32(sqlReader["id_dep"]), 
Convert.ToString(sqlReader["r_type"]), 
Convert.ToInt32(sqlReader["capacity"])); 
 
rooms.Add(room); // добавлениеэлемента 
                } 
 
sqlReader.Close(); 
            } 
catch (Exceptionex) 
            { 
MessageBox.Show(ex.Message.ToString(), ex.Source.ToString(), MessageBoxButtons.OKCancel); 
            } 
r_max = rooms.Count; 
 
XmlDocumentxDoc = newXmlDocument(); 
using (varsr = newStreamReader("input.xml", Encoding.UTF8)) 
xDoc.Load(sr); 
 
// получим корневойэлемент 
XmlElementxRoot = xDoc.DocumentElement; 
// обходвсехузлов в корневомэлементе 
foreach (XmlNodegroupinxRoot) 
            { 
// еслиузел - group 
if (group.Name == "group") 
                { 
stringgroup_id = group.Attributes.GetNamedItem("id").Value.ToString(); 
stringdep=group.SelectSingleNode("department").InnerText; 
stringspec = group.SelectSingleNode("speciality").InnerText; 
intkurs = Convert.ToInt32(group.SelectSingleNode("kurs").InnerText); 
XmlNodeschedule = group.SelectSingleNode("schedule"); 
foreach (XmlNodecourseinschedule.ChildNodes) 
                    { 
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// еслиузел - course 
if (course.Name == "course") 
                        { 
stringcourse_name = course.Attributes.GetNamedItem("name").Value; 
stringcourse_short_name; 
try 
                            { 
course_short_name = course.Attributes.GetNamedItem("name_short").Value; 
                            } 
catch 
                            { 
course_short_name = course_name; 
 
                            } 
foreach (XmlNodestudyincourse.ChildNodes) 
                            { 
// еслиузел - study 
if (study.Name == "study") 
                                { 
strings_type = study.Attributes.GetNamedItem("id").Value; 
stringteacher = study.Attributes.GetNamedItem("teacher").Value.ToString(); 
inthours = Convert.ToInt32(study.Attributes.GetNamedItem("number").Value); 
intpodgr; 
try 
                                    { 
podgr = Convert.ToInt32(study.Attributes.GetNamedItem("subgroup").Value); 
                                    } 
catch 
                                    { 
podgr = 0; 
                                    } 
//дублирование пар 
doublepairs = hours / 2; 
int n = (int)Math.Ceiling(pairs); 
for (intn_modul = 1; n_modul<= n; n_modul++) 
                                    { 
Subjectsubject = newSubject(teacher, group_id, s_type, course_name, course_short_name, 1, 
kurs, spec, dep, podgr, n_modul); 
subjects.Add(subject); // добавлениеэлемента 
                                    } 
                                } 
                            } 
                        } 
                    } 
 
                } 
            } 
s_max = subjects.Count; 
            textBox3.Text = Convert.ToString(s_max); 
 
for (int i = 0; i <s_max; i++) 
for (int j = 0; j <s_max; j++) 
                { 
union_matrix[i, j] = 0; 
conflict_matrix[i, j] = 0; 
                    conflict_matrix1[i, j] = 0; 
                } 
for (int i = 0; i <s_max; i++) 
for (int j = 0; j <s_max; j++) 
                { 
if ((subjects[i].disc == subjects[j].disc) && (subjects[i].kurs == subjects[j].kurs) && 
(subjects[i].spec == subjects[j].spec) && (subjects[i].s_type == "Лекція") && 
(subjects[j].s_type == "Лекція") && (subjects[i].gr != subjects[j].gr) && (subjects[i].n_modul 
== subjects[j].n_modul) || (i == j)) 
                    { 
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union_matrix[i, j] = 1; 
union_matrix[j, i] = 1; 
                    } 
if ((union_matrix[i, j] != 1) && (i != j) && 
                        ((subjects[i].pr == subjects[j].pr) || 
                        ((subjects[i].gr == subjects[j].gr) && (subjects[i].podgr == 
subjects[j].podgr)) || 
                        ((subjects[i].gr == subjects[j].gr) && ((subjects[i].podgr == 0) 
                        || (subjects[j].podgr == 0))))) 
                    { 
conflict_matrix[i, j] = 1; 
conflict_matrix[j, i] = 1; 
                    } 
                } 
//формированиепотоков 
inttemp = 0, s1_max = -1; 
for (int i = 0; i <s_max; i++) 
            { 
if (subjects[i].stream == -1) 
                { 
temp = 0; 
for (int j = i; j <s_max; j++) 
if (union_matrix[i, j] == 1) 
                        { 
temp++; 
if (temp == 1) 
                            { 
                                s1_max++; 
subjects[i].stream = s1_max; 
subjects[j].stream = s1_max; 
Stream1stream_temp = newStream1(subjects[i].s_type, temp, 1); 
// добавлениеэлемента 
                                subjects1.Add(stream_temp); 
                            } 
else 
                            { 
subjects[j].stream = s1_max; 
                                subjects1[s1_max].capacity = temp; 
                                subjects1[s1_max].s_type = subjects[j].s_type; 
                            } 
                        } 
                } 
            } 
            s1_max++; 
for (int i = 0; i <s_max; i++) 
for (int j = i + 1; j <s_max; j++) 
                { 
temp = subjects[i].stream; 
int temp1 = subjects[j].stream; 
                    conflict_matrix1[temp, temp1] = conflict_matrix1[temp, temp1] + 
conflict_matrix[i, j]; 
if (conflict_matrix1[temp, temp1] > 1) conflict_matrix1[temp, temp1] = 1; 
                    conflict_matrix1[temp1, temp] = conflict_matrix1[temp, temp1]; 
                } 
            textBox2.Text = Convert.ToString(s1_max + subjects1.Count); 
 
        } 
 
privatevoidtreeview_upload() 
        { 
SqlDataReadersqlReader = null; 
// очистка дерева   
            treeView1.Nodes.Clear(); 
 
// установка источникаизображений 
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            treeView1.ImageList = imageList1; 
            treeView1.BeginUpdate(); 
 
Stringquery; 
query = "SELECT * from [Departments],[Staff],[Teachers] WHERE Departments.Id_dep=Staff.Id_dep 
AND Teachers.Id_teacher=Staff.Id_teacher"; 
SqlCommandcommand = newSqlCommand(query, sqlConnection); 
try 
            { 
sqlReader = command.ExecuteReader(); 
TreeNodecurrNode = null; 
TreeNodeteachers_Category = newTreeNode { Text = "Викладачі", 
Tag = 0, ImageIndex = 1, SelectedImageIndex = 1 }; 
                treeView1.Nodes.Add(teachers_Category);// Добавляемэлемент, какузел 
 
while (sqlReader.Read()) 
                { 
stringdep = Convert.ToString(sqlReader["name_dep"]); 
 
if (currNode == null || currNode.Text != dep) 
                    { 
TreeNodenewNode = newTreeNode { Text = dep, Tag = sqlReader["Id_dep"], 
ToolTipText = "кафедра", ImageIndex = 1, SelectedImageIndex = 1 };                         
teachers_Category.Nodes.Add(newNode);// Добавляемэлемент, какузел 
currNode = newNode; 
                    } 
 
TreeNodeChildNode = newTreeNode {  Text = sqlReader["name"].ToString(), 
Tag = sqlReader["Id_teacher"], ToolTipText = "викладач", ImageIndex = 2, 
SelectedImageIndex = 2 }; 
currNode.Nodes.Add(ChildNode);                              
                } 
 
sqlReader.Close(); 
            } 
catch (Exceptionex) 
            { 
MessageBox.Show(ex.Message.ToString(), ex.Source.ToString(), MessageBoxButtons.OKCancel); 
            } 
 
query = "SELECT * from [Rooms], [Buildings] WHERE Buildings.Id_building=Rooms.building ORDER 
BY Id_building, r_type"; 
command = newSqlCommand(query, sqlConnection); 
try 
            { 
sqlReader = command.ExecuteReader(); 
TreeNodecurrbuild = null, currtype = null; 
TreeNoderooms_Category = newTreeNode { Text = "Аудиторний фонд", 
Tag = 0, ImageIndex = 1, SelectedImageIndex = 1 }; 
                treeView1.Nodes.Add(rooms_Category);// Добавляемэлемент, какузел 
 
while (sqlReader.Read()) 
                { 
stringbuilding = (sqlReader["name_building"] + "-корпус").ToString(); 
 
if (currbuild == null || currbuild.Text != building) 
                    { 
TreeNodenewNode = newTreeNode { Text = building, Tag = sqlReader["Id_building"], 
ToolTipText = "корпус", ImageIndex = 1, SelectedImageIndex = 1 }; 
rooms_Category.Nodes.Add(newNode);// Добавляемэлемент, какузел 
currbuild = newNode; 
                    } 
stringr_type = sqlReader["r_type"].ToString(); 
 
if (currtype == null || currtype.Text != r_type) 
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                    { 
TreeNodeChildNode = newTreeNode { Text = r_type, Tag = 0, 
ToolTipText = "тип", ImageIndex = 1, SelectedImageIndex = 1 }; 
currbuild.Nodes.Add(ChildNode);// Добавляемэлемент, какузел 
currtype = ChildNode; 
 
                    } 
TreeNode ChildNode1 = newTreeNode { Text = sqlReader["n"].ToString(), 
Tag = sqlReader["Id_room"], ToolTipText = "аудиторія", ImageIndex = 3, 
SelectedImageIndex = 3  }; 
 
 
 
 
currtype.Nodes.Add(ChildNode1); 
 
                } 
                treeView1.EndUpdate(); 
sqlReader.Close(); 
            } 
catch (Exceptionex) 
            { 
MessageBox.Show(ex.Message.ToString(), ex.Source.ToString(), MessageBoxButtons.OKCancel); 
            } 
        } 
 
privatevoidroom_calendar_clear() 
        {  
for (introw = 0; row<Parameters.p_max; row++) 
for (intcol = 0; col<Parameters.day_max; col++) 
                { 
room_calendar_week_odd.Rows[row].Cells[col].Style.BackColor = Color.LawnGreen; 
room_calendar_week_even.Rows[row].Cells[col].Style.BackColor = Color.LawnGreen; 
                } 
room_calendar_week_odd.ClearSelection();        
room_calendar_week_even.ClearSelection(); 
ignor.Checked = false; 
available.Checked = true; 
        } 
 
PositionStart_point; 
privatevoid Form1_Load(objectsender, EventArgs e) 
        { 
Parameters.day_max = 6; 
Parameters.p_max = 6; 
// TODO: даннаястрокакодапозволяет загрузить данные в таблицу "database1DataSet3.Departments". 
При необходимостионаможетбытьперемещенаилиудалена. 
this.departmentsTableAdapter.Fill(this.database1DataSet3.Departments); 
StringconnectionString = @"DataSource = (LocalDB)\MSSQLLocalDB; AttachDbFilename = 
c:\users\user\documents\visual 
studio2015\Projects\WindowsFormsApplication1\WindowsFormsApplication1\Database1.mdf"; 
sqlConnection = newSqlConnection(connectionString); 
sqlConnection.Open(); 
            treeView1.Height = splitContainer1.Panel1.Height - panel2.Height; 
treeView_studies.Height = splitContainer2.Panel1.Height-panel_header.Height; 
 
 
 
for (int i = 0; i < 8; i++) 
for (int j = 0; j < 8; j++) 
for (int k = 0; k < 100; k++) 
candidate_list[i,j,k] = -1; 
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treeview_upload(); 
 
//количество строк и столбцов календаря загрузки  
room_calendar_week_odd.RowCount = Parameters.p_max; 
room_calendar_week_odd.ColumnCount = Parameters.day_max; 
room_calendar_week_even.RowCount = Parameters.p_max; 
room_calendar_week_even.ColumnCount = Parameters.day_max; 
room_calendar_week_odd.AutoResizeColumns(); 
room_calendar_week_even.AutoResizeColumns(); 
room_calendar_clear(); 
 
dataGridView_timetable.AutoGenerateColumns = false;   
        } 
 
 
privatevoid Form1_FormClosing(objectsender, FormClosingEventArgs e) 
        { 
if (sqlConnection != null) sqlConnection.Close(); 
        } 
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ДОДАТОК Б 

СЛАЙДИ ПРЕЗЕНТАЦІЇ 
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ДОДАТОК В 

АПРОБАЦІЯ РЕЗУЛЬТАТІВ РОБОТИ 
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В.1 Стаття до фахового журналу «Системи управління, навігації та 
зв’язку», том 2 № 60 (2020) 
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В.2 Стаття до фахового журналу «Вчені записки  
Таврійського національного університету імені В.І. Вернадського,  

серія «Технічні науки», том 31 (70) № 2, 2020 
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В.3 Тези доповіді на 72-й науковій конференції професорів, викладачів, 
наукових працівників, аспірантів та студентів Національного 

університету «Полтавська політехніка імені Юрія Кондратюка» 
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