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ÂÂÅÄÅÍÈÅ

Öåëüþ íàñòîÿùåé ðàáîòû ÿâëÿåòñÿ èçó÷åíèå ðàáîòû ôðåéìâîðêà äëÿ

êðîññïëàòôîðìåííîé ðàçðàáîòêè "Flutter"è ðàçðàáîòêà ïðèëîæåíèÿ äëÿ ñî-

çäàíèÿ ãðàôîâ è âçàèìîäåéñòâèÿ ñ íèìè.

Ïîñòàâëåíû çàäà÷è:

� ðàçáîð àëãîðèòìîâ íà ãðàôàõ

� ðàçáîð ðàáîòû ñ Flutter

� ïîñòðîåíèå ïðèëîæåíèÿ
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1 Ââåäåíèå

1.1 Ãðàôû

Ãðàô � ìàòåìàòè÷åñêèé îáúåêò, ñîñòîÿùèé èç äâóõ ìíîæåñòâ. Îäíî èç

íèõ � ëþáîå êîíå÷íîå ìíîæåñòâî, åãî ýëåìåíòû íàçûâàþòñÿ âåðøèíàìè ãðà-

ôà. Äðóãîå ìíîæåñòâî ñîñòîèò èç ïàð âåðøèí, ýòè ïàðû íàçûâàþòñÿ ðåáðàìè

ãðàôà. [1]

1.2 Îñíîâíûå îïðåäåëåíèÿ

Îðèåíòèðîâàííûé ãðàô îïðåäåëÿåòñÿ êàê ïàðà (V, E), ãäå V � êî-

íå÷íîå ìíîæåñòâî, à E � áèíàðíîå îòíîøåíèå íà V, ò. å. ïîäìíîæåñòâî ìíî-

æåñòâà V × V . Îðèåíòèðîâàííûé ãðàô äëÿ êðàòêîñòè íàçûâàþò îðãðàôîì.

Ìíîæåòñâî V íàçûâàþò ìíîæåñòâîì âåðøèí ãðàôà, à åãî ýëåìåíò íàçû-

âàþò âåðøèíîé ãðàôà. Ìíîæåñòâî E íàçûâàþò ìíîæåñòâîì ð¼áåð, à åãî

ýëåìåíòû íàçûâàþò ð¼áðàìè. Ãðàô ìîæåò ñîäåðæàòü ð¼áðà-öèêëû, ñîåäè-

íÿþùèå âåðøèíó ñ ñîáîé. Íà ðèñóíêå 1 èçîáðàæåí îðèíåòèðîâàííûé ãðàô ñ

ìíîæåñòâîì âåðøèí {0, 1, 2, 3, 4}. 2

Ðèñóíîê 1 � Ïðèìåð îðãðàôà

Â íåîðèåíòèðîâàííîì ãðàôå G = (V,E) ìíîæåñòâî ðåáåð ñîñòîèò

èç íåóïîðÿäî÷åííûõ ïàð âåðøèí: ïàðàìè ÿâëÿþòñÿ ìíîæåñòâà {u, v}, ãäå
u, v ∈ V è u ̸= v. Äëÿ íåîðèåíòèðîâàííîãî ãðàôà {u, v} è {v, u} îáîçíà÷àþò
îäíî è òî æå ðåáðî. Íåîðèåíòèðîâàííûé ãðàô íå ìîæåò ñîäåðæàòü ð¼áåð-

öèêëîâ, è êàæäîå ðåáðî ñîñòîèò èç äâóõ ðàçëè÷íûõ âåðøèí. Íà ðèñóíêå 2

èçîáðàæåí íåîðèåíòèðîâàííûé ãðàô ñ ìíîæåñòâîì âåðøèí {0, 1, 2, 2, 4}

Âåðøèíà v ñìåæíà ñ âåðøèíîé u, åñëè â ãðàôå èìååòñÿ ðåáðî {u, v}.
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Ðèñóíîê 2 � Ïðèìåð íåîðèåíòèðîâàííîãî ãðàôà

Äëÿ íåîðèåíòèðîâàííûõ ãðàôîâ îòíîøåíèå ñìåæíîñòè ÿâëÿåòñÿ ñèììåòðè÷-

íûì, íî äëÿ îðèåíòèðîâàííûõ ãðàôîâ ýòî íå îáÿçàòåëüíî.

Ñòåïåíüþ âåðøèíû â íåîðèåíòèðîâàííîì ãðàôå íàçûâàåòñÿ ÷èñëî èí-

öèäåíòíûõ åé ð¼áåð. Äëÿ îðèåíòèðîâàííîãî ãðàôà ðàçëè÷àþò èñõîäÿùóþ ñòå-

ïåíü, îïðåäåëÿåìóþ êàê ÷èñëî âûõîäÿùèõ èç íå¼ ð¼áåð, è âõîäÿùóþ ñòåïåíü,

îïðåäåëÿåìóþ êàê ÷èñëî âõîäÿùèõ â íå¼ ð¼áåð. Ñóììà èñõîäÿøåé è âõîäÿùåé

ñòåïåíåé íàçûâàåòñÿ ñòåïåíüþ âåðøèíû.

Ìàðøðóòîì â ãðàôå íàçûâàåòñÿ êîíå÷íàÿ ÷åðåäóþùàÿñÿ ïîñëåäîâà-

òåëüíîñòü ñìåæíûõ âåðøèí è ðåáåð, ñîåäèíÿþùèõ ýòè âåðøèíû.

Ìàðøðóò íàçûâàåòñÿ îòêðûòûì, åñëè åãî íà÷àëüíàÿ è êîíå÷íàÿ âåðøè-

íû ðàçëè÷íû, â ïðîòèâíîì ñëó÷àå îí íàçûâàåòñÿ çàìêíóòûì.

Ìàðøðóò íàçûâàåòñÿ öåïüþ, åñëè âñå åãî ðåáðà ðàçëè÷íû. Îòêðûòàÿ

öåïü íàçûâàåòñÿ ïóòåì, åñëè âñå åå âåðøèíû ðàçëè÷íû.

Çàìêíóòàÿ öåïü íàçûâàåòñÿ öèêëîì, åñëè ðàçëè÷íû âñå åå âåðøèíû,

çà èñêëþ÷åíèåì êîíöåâûõ.

Ãðàô íàçûâàåòñÿ ñâÿçíûì, åñëè äëÿ ëþáîé ïàðû âåðøèí ñóùåñòâóåò

ñîåäèíÿþùèé èõ ïóòü. [3]

1.3 Ïðåäñòàâëåíèå ãðàôà

Ãðàô ìîæíî îïèñàòü íåñêîëüêèìè ñïîñîáàìè.

1. Ïåðå÷èñëåíèå ýëåìåíòîâ: 1.3.1.

2. Ìàòðèöà ñìåæíîñòè: 1.3.2.

3. Ìàòðèöà èíöèäåíòíîñòè: 1.3.3.

4. Ñïèñîê ñìåæíîñòè: 1.3.4.

Ðàññìîòðèì íà ïðèìåðå ãðàôà íà ðèñóíêå 3.
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Ðèñóíîê 3 � Ðàññìàòðèâàåìûé ãðàô

1.3.1 Ïåðå÷èñëåíèå ýëåìåíòîâ

Èñõîäÿ èç îïðåäåëåíèÿ, äëÿ òîãî, ÷òîáû çàäàòü ãðàô, äîñòàòî÷íî ïåðå-

÷èñëèòü åãî âåðøèíû è ðåáðà (ò.å. ïàðû âåðøèí).

Ïðèìåð:

V = {a, b, c, d, e}

E = {(a, b), (a, c), (a, e), (b, c), (b, d), (c, e), (d, e)}

1.3.2 Ìàòðèöà ñìåæíîñòè

Ïóñòü G � ãðàô ñ n âåðøèíàìè, ïðîíóìåðîâàííûìè ÷èñëàìè îò 1 äî n.

Ìàòðèöà ñìåæíîñòè � ýòî òàáëèöà ñ n ñòðîêàìè è n ñòîëáöàìè, â êîòîðîé

ýëåìåíò, ñòîÿùèé íà ïåðåñå÷åíèè ñòðîêè ñ íîìåðîì i è ñòîëáöà ñ íîìåðîì j,

ðàâåí 1, åcëè âåðøèíû ñ íîìåðàìè i è j ñìåæíû, è 0, åñëè îíè íå ñìåæíû.

Òàáëèöà 1 � Ïðèìåð ìàòðèöû ñìåæíîñòè

0 1 1 0 1
1 0 1 1 0
1 1 0 0 1
0 1 0 0 1
1 0 1 1 0

1.3.3 Ìàòðèöà èíöèäåíòíîñòè

Ïóñòü G � ãðàô ñ âåðøèíàìè, ïðîíóìåðîâàííûìè ÷èñëàìè îò 1 äî n, è

ðåáðàìè, ïðîíóìåðîâííûìè îò 1 äî m. Â ìàòðèöå èíöèäåíòíîñòè ñòðîêè ñî-

îòâåòñòâóþò âåðøèíàì, à ñòîëáöû ð¼áðàì. Íà ïåðåñå÷åíèè ñòðîêè ñ íîìåðîì
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i è ñòîëáöà ñ íîìåðîì j ñòîèò 1, åñëè âåðøèíà ñ íîìåðîì i èíöèäåíòíà ðåáðó

ñ íîìåðîì j, è 0 â ïðîòèâíîì ñëó÷àå.

Òàáëèöà 2 � Ïðèìåð ìàòðèöû èíöèäåíòíîñòè

1 1 1 0 0 0 0
1 0 0 1 1 0 0
0 1 0 1 0 1 0
0 0 0 0 1 0 1
0 0 1 0 0 1 1

1.3.4 Ñïèñêè ñìåæíîñòè

Ñïèñêè ñìåæíîñòè ÷àñòî èñïîëüçóþòñÿ äëÿ êîìïüþòåðíîãî ïðåäñòàâ-

ëåíèÿ ãðàôîâ. Äëÿ êàæäîé âåðøèíû çàäàåòñÿ ñïèñîê âñåõ ñìåæíûõ ñ íåé

âåðøèí. Â ñòðóêòóðàõ äàííûõ, ïðèìåíÿåìûõ â ïðîãðàììèðîâàíèè, ñïèñêè

ñìåæíîñòè ìîãóò áûòü ðåàëèçîâàíû êàê ìàññèâ ëèíåéíûõ ñïèñêîâ.

Óêàçûâàåòñÿ íîìåð èëè èìÿ âåðøèíû è ïåðå÷èñëÿþòñÿ âñå ñìåæíûå ñ

íåé âåðøèíû.

Ïðèìåð:

1 : 2, 3, 5

2 : 1, 3, 4

3 : 1, 2, 5

4 : 2, 5

5 : 1, 3, 4
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2 Èíñòðóìåíòû

Ðàññìîòðèì èñïîëüçóåìûé ÿçûê è áèáëèîòåêó äëÿ îòðèñîâêè.

2.1 Dart

Â êà÷åñòâå îñíîâû èñïîëüçóåòñÿ ÿçûê Dart, ðàçðàáîòàííûé êîìïàíèåé

Google, è øèðîêî èñïîëüçóåìûé äëÿ êðîññ-ïëàòôîðìåííîé ðàçðàáîòêè [4].

2.2 Flutter

3 Ðåàëèçàöèÿ

3.1 Òåêñò ñ ôîðìóëàìè è ëåììîé

3.2 Íàçâàíèå äðóãîãî ïîäðàçäåëà

3.2.1 Áîëåå ìåëêèé ïîäðàçäåë

3.2.2 Òåêñò ñ òàáëèöåé

Òàáëèöà 3 � Ðåçóëüòàò ñîêðàùåíèÿ ñëîâàðåé íåèñïðàâíîñòåé ïðè ïîìîùè ìàñîê

1 2 3 4 5 6 7 8

S298 177 1932 341964 61 10797 3,16% 0,61

S344 240 1397 335280 59 14160 4,22% 0,53

S349 243 1474 358182 62 15066 4,21% 0,60

S382 190 12444 2364360 55 10450 0,44% 3,78

S386 274 2002 548548 91 24934 4,55% 1,40

S400 194 13284 2577096 58 11252 0,44% 4,28

S444 191 13440 2567040 60 11460 0,45% 4,26

S510 446 700 312200 70 31220 10,00% 0,63

S526 138 13548 1869624 38 5244 0,28% 2,41

S641 345 5016 1730520 132 45540 2,63% 7,06

S713 343 3979 1364797 131 44933 3,29% 5,61

S820 712 21185 15083720 244 173728 1,15% 126,99

S832 719 21603 15532557 253 181907 1,17% 135,18

S953 326 322 104972 91 29666 28,26% 0,27

S1423 293 750 219750 93 27249 12,40% 0,57

S1488 1359 22230 30210570 384 521856 1,73% 541,69

3.2.3 Òåêñò ñ êîäîì ïðîãðàììû

ÇÀÊËÞ×ÅÍÈÅ

Â íàñòîÿùåé ðàáîòû ïðèâåäåí ïðèìåð îôîðìëåíèÿ ñòóäåí÷åñêîé ðàáî-

òû ñðåäñòâàìè ñèñòåìû LATEX.

Ïîêàçàíî, êàê ìîæíî îôîðìèòü äîêóìåíò â ñîîòâåòñòâèè:
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� ñ ïðàâèëàìè îôîðìëåíèÿ êóðñîâûõ è âûïóñêíûõ êâàëèôèêàöèîííûõ

ðàáîò, ïðèíÿòûõ â Ñàðàòîâñêîì ãîñóäàðñòâåííîì óíèâåðñèòåòå â 2012

ãîäó;

� ñ ïðàâèëàìè îôîðìëåíèÿ òèòóëüíîãî ëèñòà îò÷åòà î ïðîõîæäåíèè ïðàê-

òèêè â ñîîòâåòñòâèè ñî ñòàíäàðòîì.
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ÏÐÈËÎÆÅÍÈÅ À

Êîä main.dart

Òî÷êà âõîäà â ïðîãðàììó.

1 import 'package:graphs/pages/drawing_page.dart';

2 import 'package:desktop_window/desktop_window.dart';

3 import 'package:flutter/material.dart';

4

5 void main() {

6 runApp(const MyApp());

7 }

8

9 Future setupWindow() async {

10 await DesktopWindow.setMinWindowSize(const Size(850, 700));

11 }

12

13 class MyApp extends StatelessWidget {

14 const MyApp({Key? key}) : super(key: key);

15

16 @override

17 Widget build(BuildContext context) {

18 setupWindow();

19 return const MaterialApp(

20 title: "Graphs",

21 home: DrawingPage(),

22 );

23 }

24 }
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ÏÐÈËÎÆÅÍÈÅ Á

Êîä ñòðàíèöû îòðèñîâêè

Îïèñàíèå èíòåðôåéñà è áàçîâûå ôóíêöèè äëÿ âçàèìîäåéñòâèÿ ñ èíôîð-

ìàöèåé.

1 import 'package:graphs/src/graph.dart';

2 import 'package:graphs/src/curve_painter.dart';

3

4 import 'package:file_picker/file_picker.dart';

5 import 'package:flutter/material.dart';

6

7 Graphs getGraph() {

8 List<Dot> d = <Dot>[];

9 d.add(Dot.fromTwoLists("1", [2], [3]));

10 d.add(Dot.fromTwoLists("2", [3], [1]));

11 d.add(Dot.fromTwoLists("3", [1], [2]));

12 return Graphs.fromList("Èìÿ ãðàôà", d, true, true);

13 }

14

15 class DrawingPage extends StatefulWidget {

16 const DrawingPage({Key? key}) : super(key: key);

17

18 @override

19 State<StatefulWidget> createState() => _DrawingPageState();

20 }

21

22 class _DrawingPageState extends State<DrawingPage> {

23 double screenSize = 0;

24 Graphs graphData = getGraph();

25 List<int?>? intListPath;

26 List<bool>? dfsAccessTable;

27 //List<int?>? dijkstraTable;

28 String op = Operations.none;

29 int? startDot;

30 int? endDot;

31 String? dropdownValue1;

32 String? dropdownValue2;

33 String currOp = "";

34

35 final _textNameController = TextEditingController();

36 final _textLnthController = TextEditingController();

37 final _textGrNmController = TextEditingController();

38

39 void clearInputData() {

40 setState(() {

41 _textLnthController.clear();

42 _textNameController.clear();
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43 dropdownValue1 = null;

44 dropdownValue2 = null;

45 });

46 }

47

48 void clearDropDownVals() {

49 setState(() {

50 startDot = null;

51 intListPath = null;

52 dfsAccessTable = null;

53 endDot = null;

54 currOp = "";

55 op = Operations.none;

56 });

57 }

58

59 // *************buttons*************

60 ElevatedButton createButton(String txt, void Function() onPressing) {

61 return ElevatedButton(

62 onPressed: onPressing,

63 style: ButtonStyle(

64 backgroundColor: MaterialStateProperty.resolveWith<Color>(

65 (states) => Colors.green.shade700)),

66 child: Text(txt,

67 style: const TextStyle(

68 fontSize: 15,

69 color: Colors.white70,

70 height: 1,

71 )),

72 );

73 }

74

75 void showPopUp(String alertTitle, String err) => showDialog<String>(

76 context: context,

77 builder: (BuildContext context) => AlertDialog(

78 title: Text(alertTitle, style: const TextStyle(fontSize: 26)),

79 content: Text(

80 err,

81 style: const TextStyle(fontSize: 18),

82 ),

83 actions: <Widget>[

84 TextButton(

85 onPressed: () => Navigator.pop(context, 'OK'),

86 child: const Text('OK'),

87 ),

88 ],

89 ),

90 );
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91 // *************buttons*************

92

93 // ***addSpace***

94 SizedBox addSpaceH(double h) {

95 return SizedBox(height: h);

96 }

97

98 SizedBox addSpaceW(double w) {

99 return SizedBox(width: w);

100 }

101 // ***addSpace***

102

103 // *************inputs*************

104 Container createInputBox(String text, double width, IconData? icon,

105 TextEditingController? controller) {

106 if (icon == null) {

107 return Container(

108 width: width,

109 height: 40,

110 margin: const EdgeInsets.symmetric(horizontal: 20, vertical: 5),

111 child: TextField(

112 controller: controller,

113 textAlign: TextAlign.center,

114 onChanged: (name) => graphData.setName(name),

115 decoration: InputDecoration(

116 contentPadding:

117 const EdgeInsets.symmetric(vertical: 10, horizontal: 10),

118 filled: true,

119 fillColor: Colors.white,

120 //prefixIcon: Icon(icon, color: Colors.black),

121 border: const OutlineInputBorder(

122 borderRadius: BorderRadius.all(Radius.circular(40))),

123 hintStyle: const TextStyle(color: Colors.black38),

124 hintText: text),

125 ));

126 }

127 return Container(

128 width: width,

129 height: 40,

130 margin: const EdgeInsets.symmetric(horizontal: 20, vertical: 5),

131 child: TextField(

132 controller: controller,

133 textAlign: TextAlign.center,

134 decoration: InputDecoration(

135 contentPadding:

136 const EdgeInsets.symmetric(vertical: 10, horizontal: 10),

137 filled: true,

138 fillColor: Colors.white,
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139 prefixIcon: Icon(icon, color: Colors.black),

140 border: const OutlineInputBorder(

141 borderRadius: BorderRadius.all(Radius.circular(40))),

142 hintStyle: const TextStyle(color: Colors.black38),

143 hintText: text),

144 ));

145 }

146

147 SizedBox dropList1(double width) {

148 var button = DropdownButton(

149 hint: const Text(

150 'Select dot',

151 style: TextStyle(color: Colors.white, fontSize: 13),

152 ),

153 alignment: AlignmentDirectional.bottomEnd,

154 value: dropdownValue1,

155 isDense: true,

156 borderRadius: const BorderRadius.all(Radius.circular(20)),

157 dropdownColor: Colors.green.shade800,

158 style: const TextStyle(

159 color: Colors.white,

160 fontSize: 18,

161 ),

162 onChanged: (String? newValue) {

163 setState(() {

164 dropdownValue1 = newValue;

165 });

166 },

167 items: graphData.getDots().map((location) {

168 return DropdownMenuItem(

169 child: Text(location.getName()),

170 value: location.num.toString(),

171 );

172 }).toList(),

173 );

174

175 return SizedBox(

176 child: button,

177 width: width,

178 );

179 }

180

181 SizedBox dropList2(double width) {

182 var button = DropdownButton(

183 hint: const Text(

184 'Select Dot',

185 style: TextStyle(color: Colors.white, fontSize: 13),

186 ),
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187 alignment: AlignmentDirectional.centerEnd,

188 value: dropdownValue2,

189 isDense: true,

190 borderRadius: const BorderRadius.all(Radius.circular(20)),

191 dropdownColor: Colors.green.shade800,

192 style: const TextStyle(

193 color: Colors.white,

194 fontSize: 18,

195 ),

196 onChanged: (String? newValue) {

197 setState(() {

198 dropdownValue2 = newValue;

199 });

200 },

201 items: graphData.getDots().map((location) {

202 return DropdownMenuItem(

203 child: Text(location.getName()),

204 value: location.num.toString(),

205 );

206 }).toList(),

207 );

208

209 return SizedBox(

210 child: button,

211 width: width,

212 );

213 }

214 // *************inputs*************

215

216 //*********ButtonsFunctions*********

217 void addDotPushed() {

218 clearDropDownVals();

219 if (_textNameController.text == "") {

220 showPopUp("Error", "No name in \"Dot name\" box");

221 } else {

222 setState(() {

223 String? res = graphData.addIsolated(_textNameController.text);

224 if (res != null) {

225 showPopUp("Error", res);

226 }

227 });

228 }

229 clearInputData();

230 }

231

232 void addPathPushed() {

233 clearDropDownVals();

234 if (dropdownValue1 == null) {
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235 showPopUp("Error", "No dot in first box selected");

236 } else if (dropdownValue2 == null) {

237 showPopUp("Error", "No dot in second box selected");

238 } else if (_textLnthController.text == "" && graphData.getUseLengthBool()) {

239 showPopUp("Error", "No length in \"Input length\" box");

240 } else {

241 int? from = int.parse(dropdownValue1!);

242 int? to = int.parse(dropdownValue2!);

243 int? len = int.tryParse(_textLnthController.text);

244 if (len == null && graphData.getUseLengthBool()) {

245 showPopUp("Error",

246 "Can't parse input.\nInts only allowed in \"Input length\"");

247 } else {

248 len ??= 0;

249 setState(() {

250 String? res = graphData.addPath(from, to, len!);

251 if (res != null) showPopUp("Error", res);

252 });

253 }

254 }

255 clearInputData();

256 }

257

258 void changeOriented() {

259 setState(() {

260 String? res = graphData.flipUseOrientation();

261 if (res != null) showPopUp("Error", res);

262 });

263 }

264

265 void changeLength() {

266 setState(() {

267 String? res = graphData.flipUseLength();

268 if (res != null) showPopUp("Error", res);

269 });

270 }

271

272 void delPathPushed() {

273 clearDropDownVals();

274 if (dropdownValue1 == null) {

275 showPopUp("Error", "No dot in first box selected");

276 } else if (dropdownValue2 == null) {

277 showPopUp("Error", "No dot in second box selected");

278 } else {

279 int? from = int.tryParse(dropdownValue1!);

280 int? to = int.tryParse(dropdownValue2!);

281 if (from == null || to == null) {

282 showPopUp("Error",
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283 "Can't parse input.\nInts only allowed in \"Dot number\" and \"Destination number\"");

284 } else {

285 setState(() {

286 String? res = graphData.delPath(from, to);

287 if (res != null) {

288 showPopUp("Error", res);

289 }

290 });

291 }

292 }

293 clearInputData();

294 }

295

296 void delDotPushed() {

297 if (dropdownValue1 != null) {

298 setState(() {

299 String? res = graphData.delDot(int.parse(dropdownValue1!));

300 if (res != null) {

301 showPopUp("Error", res);

302 }

303 });

304 } else {

305 showPopUp("Error", "Nothing in input");

306 }

307 clearDropDownVals();

308 clearInputData();

309 }

310

311 void fileOpener() async {

312 FilePickerResult? result =

313 await FilePicker.platform.pickFiles(allowedExtensions: ["txt"]);

314

315 if (result != null) {

316 if (!result.files.single.path!.endsWith(".txt")) {

317 showPopUp("Error", "Can open only \".txt\" files");

318 } else {

319 setState(() {

320 String? res =

321 graphData.replaceDataFromFile(result.files.single.path!);

322

323 if (res != null) showPopUp("Error", res);

324 });

325 }

326 } else {

327 showPopUp("Error", "No file selected");

328 }

329 clearDropDownVals();

330 clearInputData();
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331 }

332

333 void fileSaver() async {

334 String? outputFile = await FilePicker.platform.saveFile(

335 dialogTitle: 'Please select an output file:',

336 fileName: 'output-file.txt',

337 allowedExtensions: ["txt"]);

338 if (outputFile == null) {

339 showPopUp("Error", "Save cancelled");

340 } else {

341 if (!outputFile.endsWith(".txt")) {

342 outputFile += ".txt";

343 }

344 graphData.printToFile(outputFile);

345 }

346 clearDropDownVals();

347 clearInputData();

348 }

349

350 void bfsPushed() {

351 clearDropDownVals();

352 if (dropdownValue1 == null) {

353 showPopUp("Error", "No dot in first box selected");

354 } else if (dropdownValue2 == null) {

355 showPopUp("Error", "No dot in second box selected");

356 } else {

357 setState(() {

358 startDot = int.parse(dropdownValue1!);

359 endDot = int.parse(dropdownValue2!);

360 currOp = "OP: BFS from $startDot to $endDot";

361 op = Operations.bfs;

362 intListPath = graphData.bfsPath(startDot!, endDot!);

363 });

364 if (intListPath == null) {

365 showPopUp("Info", "There is no path");

366 }

367 }

368 clearInputData();

369 }

370

371 void dfsPushed() {

372 clearDropDownVals();

373 if (dropdownValue1 == null) {

374 showPopUp("Error", "No dot in first box selected");

375 } else {

376 setState(() {

377 startDot = int.parse(dropdownValue1!);

378 op = Operations.dfs;
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379 currOp = "OP: DFS from $startDot";

380 dfsAccessTable = graphData.dfsIterative(startDot!);

381 });

382 if (dfsAccessTable == null) {

383 showPopUp("Err", "report this error.");

384 }

385 }

386

387 clearInputData();

388 }

389

390 void dijkstraPushed() {

391 clearDropDownVals();

392 if (dropdownValue1 == null) {

393 showPopUp("Error", "No number in \"Dot number\" box");

394 } else {

395 setState(() {

396 startDot = int.parse(dropdownValue1!);

397 currOp = "OP: Dijkstra from $startDot";

398 op = Operations.dijkstra;

399 intListPath = graphData.dijkstra(startDot!);

400 });

401 if (intListPath == null) {

402 showPopUp("Err", "report this error.");

403 }

404 }

405 clearInputData();

406 }

407 //*********ButtonsFunctions*********

408

409 // build

410 @override

411 Widget build(BuildContext context) {

412 screenSize = MediaQuery.of(context).size.width;

413 _textGrNmController.text = graphData.getName();

414 return MaterialApp(

415 home: Scaffold(

416 appBar: AppBar(

417 title: const Align(

418 alignment: Alignment.topLeft,

419 child: Text("Graph name:\n",

420 style: TextStyle(

421 fontSize: 18,

422 color: Colors.white,

423 ))),

424 toolbarHeight: 110,

425 flexibleSpace: Container(

426 color: Colors.green.shade900,
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427 child: Column(children: <Widget>[

428 const SizedBox(height: 5),

429 Row(children: [

430 addSpaceW(screenSize / 8 + 19),

431 createButton("\nAdd dot\n", addDotPushed),

432 createInputBox("Dot name", screenSize / 4 - 25, Icons.label,

433 _textNameController),

434 addSpaceW(8),

435 createButton("\nAdd path\n", addPathPushed),

436 createInputBox("Input length", screenSize / 4 - 25,

437 Icons.arrow_right_alt_outlined, _textLnthController),

438 ]),

439 addSpaceH(3),

440 Row(children: [

441 addSpaceW(6),

442 createInputBox(

443 "Name", screenSize / 8 - 25, null, _textGrNmController),

444 createButton("\nDel dot \n", delDotPushed),

445 addSpaceW(54),

446 dropList1(screenSize / 4 - 80),

447 addSpaceW(53),

448 createButton("\nDel path\n", delPathPushed),

449 addSpaceW(54),

450 dropList2(screenSize / 4 - 80),

451 ]),

452 ]),

453 ),

454 actions: [

455 IconButton(

456 onPressed: () {

457 setState(() {

458 clearDropDownVals();

459 graphData.flushData();

460 clearInputData();

461 });

462 },

463 icon: const Icon(Icons.delete_sweep),

464 iconSize: 60,

465 ),

466 ]),

467 body: CustomPaint(

468 painter: CurvePainter(

469 graphData: graphData,

470 intListPath: intListPath,

471 dfsAccessTable: dfsAccessTable,

472 start: startDot,

473 end: endDot,

474 op: op),
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475 child: Align(

476 alignment: Alignment.topRight,

477 child: ButtonBar(

478 mainAxisSize: MainAxisSize.min,

479 children: <Widget>[

480 Text(

481 currOp,

482 style: const TextStyle(fontSize: 14, color: Colors.black),

483 ),

484 createButton("Bfs", bfsPushed),

485 createButton("Dfs", dfsPushed),

486 createButton("Dijkstra", dijkstraPushed),

487 createButton("Kruskal", () {

488 clearDropDownVals();

489 setState(() {

490 currOp = "OP: Kruscal algo";

491 graphData.kruskal();

492 });

493 clearInputData();

494 }),

495 createButton("Clear OP", () {

496 clearDropDownVals();

497 clearInputData();

498 }),

499 createButton(graphData.getUseLengthStr(), changeLength),

500 createButton(graphData.getDoubleSidedStr(), changeOriented),

501 createButton("Save to file", fileSaver),

502 createButton("Load from file", fileOpener),

503 ],

504 ),

505 ),

506 ),

507 ));

508 }

509 }
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ÏÐÈËÎÆÅÍÈÅ Â

Êîä îòðèñîâêè ãðàôà

Âûâîäèò íà ýêðàí èíôîðìàöèÿþ èç ãðàôà.

1 import 'package:arrow_path/arrow_path.dart';

2 import 'package:graphs/src/graph.dart';

3 import 'package:flutter/material.dart';

4 import 'dart:math';

5

6 class Operations {

7 static const String bfs = "bfs";

8 static const String dfs = "dfs";

9 static const String dijkstra = "djkstr";

10 static const String none = "none";

11 }

12

13 class CurvePainter extends CustomPainter {

14 CurvePainter({

15 Key? key,

16 required this.graphData,

17 required this.intListPath,

18 required this.dfsAccessTable,

19 required this.start,

20 required this.end,

21 required this.op,

22 });

23

24 List<int?>? intListPath;

25 List<bool>? dfsAccessTable;

26 String op;

27 int? start;

28 int? end;

29 Graphs graphData;

30 final double _dotRad = 7;

31 final double _lineWidth = 1.5;

32 final Color _lineColor = Colors.black;

33 final double _aboveHeight = 5;

34 double _circleRad = 100;

35 final TextStyle _textStyle = TextStyle(

36 color: Colors.red.shade900,

37 decorationColor: Colors.green.shade900,

38 decorationThickness: 10,

39 decorationStyle: TextDecorationStyle.dashed,

40 fontSize: 20,

41 );

42 Map<int, Offset> _off = <int, Offset>{};

43 void _drawLine(Canvas canvas, Offset p1, Offset p2) {

44 Paint p = Paint();
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45 p.color = _lineColor;

46 p.strokeWidth = _lineWidth;

47 canvas.drawLine(p1, p2, p);

48 }

49

50 void _drawDot(Canvas canvas, Offset p1, [double plusRad = 0, Color? col]) {

51 col ??= Colors.yellow.shade900;

52 var p = Paint();

53 p.color = col;

54 p.strokeWidth = _lineWidth + 2;

55 canvas.drawCircle(p1, _dotRad + plusRad, p);

56 }

57

58 void _drawSelfConnect(Canvas canvas, Offset p1) {

59 var p = Paint();

60 p.color = _lineColor;

61 p.strokeWidth = _lineWidth;

62 p.style = PaintingStyle.stroke;

63 canvas.drawCircle(Offset(p1.dx + _dotRad + 20, p1.dy), _dotRad + 20, p);

64 }

65

66 TextSpan _getTextSpan(String s) => TextSpan(text: s, style: _textStyle);

67 TextPainter _getTextPainter(String s) => TextPainter(

68 text: _getTextSpan(s),

69 textDirection: TextDirection.ltr,

70 textAlign: TextAlign.center);

71

72 void _drawDotNames(Canvas canvas, Offset place, String s) {

73 var textPainter = _getTextPainter(s);

74 textPainter.layout();

75 textPainter.paint(

76 canvas,

77 Offset((place.dx - textPainter.width),

78 (place.dy - textPainter.height) - _aboveHeight));

79 }

80

81 void _drawDotNum(Canvas canvas, Offset size, String s) {

82 var textPainter = TextPainter(

83 text: TextSpan(

84 text: s,

85 style: const TextStyle(

86 color: Colors.black,

87 fontSize: 17,

88 )),

89 textDirection: TextDirection.ltr,

90 textAlign: TextAlign.center);

91 textPainter.layout();

92 textPainter.paint(
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93 canvas,

94 Offset((size.dx - textPainter.width) + 25,

95 (size.dy - textPainter.height) + _aboveHeight + 30));

96 }

97

98 int _getHighInputConnections() {

99 if (graphData.getDots().length != 1 && graphData.getDots().length <= 3) {

100 return -1;

101 }

102 int higest = -1;

103 for (var i in graphData.getDots()) {

104 if (i.getL().length > higest) higest = i.num;

105 }

106 return higest;

107 }

108

109 Map<int, Offset> _getDotPos(int dotsAm, Size size) {

110 Map<int, Offset> off = <int, Offset>{};

111 var width = size.width / 2;

112 var height = size.height / 2;

113 int add = 0;

114 int h = _getHighInputConnections();

115 for (int i = 0; i < dotsAm; i++) {

116 if ((i + 1) != h) {

117 double x =

118 cos(2 * pi * (i - add) / (dotsAm - add)) * _circleRad + width;

119 double y =

120 sin(2 * pi * (i - add) / (dotsAm - add)) * _circleRad + height;

121

122 off[i + 1] = Offset(x, y);

123 } else if ((i + 1) == h) {

124 off[i + 1] = Offset(width + 2, height - 2);

125 add = 1;

126 h = 0;

127 } else {

128 print("GetDotPos error");

129 }

130 }

131

132 return off;

133 }

134

135 void _drawHArrow(Canvas canvas, Size size, Offset from, Offset to,

136 [bool doubleSided = false]) {

137 Path path;

138

139 // The arrows usually looks better with rounded caps.

140 Paint paint = Paint()
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141 ..color = Colors.black

142 ..style = PaintingStyle.stroke

143 ..strokeCap = StrokeCap.round

144 ..strokeJoin = StrokeJoin.round

145 ..strokeWidth = _lineWidth;

146

147 var length = sqrt((to.dx - from.dx) * (to.dx - from.dx) +

148 (to.dy - from.dy) * (to.dy - from.dy));

149

150 /// Draw a single arrow.

151 path = Path();

152 path.moveTo(from.dx, from.dy);

153 path.relativeCubicTo(

154 0,

155 0,

156 -(from.dx + to.dx + length) / (length) - 40,

157 -(from.dy + to.dy + length) / (length) - 40,

158 to.dx - from.dx,

159 to.dy - from.dy);

160 path =

161 ArrowPath.make(path: path, isDoubleSided: doubleSided, tipLength: 16);

162 canvas.drawPath(path, paint);

163 }

164

165 void _drawHighArrow(Canvas canvas, Size size, Offset from, Offset to,

166 [bool doubleSided = false]) {

167 Path path;

168

169 Paint paint = Paint()

170 ..color = Colors.black

171 ..style = PaintingStyle.stroke

172 ..strokeCap = StrokeCap.round

173 ..strokeJoin = StrokeJoin.round

174 ..strokeWidth = _lineWidth;

175

176 var length = sqrt((to.dx - from.dx) * (to.dx - from.dx) +

177 (to.dy - from.dy) * (to.dy - from.dy));

178

179 /// Draw a single arrow.

180 path = Path();

181 path.moveTo(from.dx, from.dy);

182 path.relativeCubicTo(

183 0,

184 0,

185 (from.dx + to.dx) / (length * 2) + 40,

186 (from.dy + to.dy) / (length * 2) + 40,

187 to.dx - from.dx,

188 to.dy - from.dy);
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189 path = ArrowPath.make(

190 path: path,

191 isDoubleSided: doubleSided,

192 tipLength: 13,

193 isAdjusted: false);

194 canvas.drawPath(path, paint);

195 }

196

197 void _drawConnections(

198 Canvas canvas, Size size, List<Dot> dots, Map<int, Offset> off) {

199 for (var i in dots) {

200 var list = i.getL();

201 var beg = off[i.num];

202 for (var d in list.keys) {

203 if (d == i.num) {

204 _drawSelfConnect(canvas, off[d]!);

205 } else {

206 if (graphData.getDoubleSidedBool()) {

207 if (d > i.num) {

208 _drawHArrow(canvas, size, beg!, off[d]!, false);

209 if (graphData.getUseLengthBool()) {

210 _drawDotNames(

211 canvas,

212 Offset((off[d]!.dx + beg.dx) / 2 - 18,

213 (off[d]!.dy + beg.dy) / 2 - 18),

214 i.getL()[d].toString());

215 }

216 } else {

217 _drawHighArrow(canvas, size, beg!, off[d]!, false);

218 if (graphData.getUseLengthBool()) {

219 _drawDotNames(

220 canvas,

221 Offset((off[d]!.dx + beg.dx) / 2 + 30,

222 (off[d]!.dy + beg.dy) / 2 + 30),

223 i.getL()[d].toString());

224 }

225 }

226 } else {

227 _drawLine(canvas, beg!, off[d]!);

228 if (graphData.getUseLengthBool()) {

229 _drawDotNames(

230 canvas,

231 Offset((off[d]!.dx + beg.dx) / 2, (off[d]!.dy + beg.dy) / 2),

232 i.getL()[d].toString());

233 }

234 }

235 }

236 }
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237 }

238 }

239

240 void _drawBFS(Canvas canvas) {

241 if (intListPath != null) {

242 for (int i = 0; i < intListPath!.length; i++) {

243 _drawDot(canvas, _off[intListPath![i]]!, 8, Colors.yellow);

244 }

245 _drawDot(canvas, _off[start]!, 9, Colors.green);

246 _drawDot(canvas, _off[end]!, 7, Colors.red.shade200);

247 for (int i = 0; i < intListPath!.length; i++) {

248 _drawDotNum(canvas, _off[intListPath![i]]!, "bfs: �${i + 1}");

249 }

250 }

251 }

252

253 void _drawDFS(Canvas canvas) {

254 if (dfsAccessTable != null) {

255 for (int i = 0; i < dfsAccessTable!.length; i++) {

256 if (dfsAccessTable![i]) {

257 _drawDot(canvas, _off[i + 1]!, 8, Colors.green.shade500);

258 _drawDotNum(canvas, _off[i + 1]!, "dfs: visible");

259 } else {

260 _drawDot(canvas, _off[i + 1]!, 7, Colors.red.shade500);

261 _drawDotNum(canvas, _off[i + 1]!, "dfs: not visible");

262 }

263 }

264 _drawDot(canvas, _off[start]!, 9, Colors.green.shade900);

265 }

266 }

267

268 void _drawDijkstra(Canvas canvas) {

269 if (intListPath != null) {

270 _drawDot(canvas, _off[start]!, 9, Colors.green);

271 for (int i = 0; i < intListPath!.length; i++) {

272 if (intListPath![i] == null) {

273 _drawDotNum(canvas, _off[i + 1]!, "len: INF");

274 } else {

275 _drawDotNum(canvas, _off[i + 1]!, "len: ${intListPath![i]}");

276 }

277 }

278 }

279 }

280

281 @override

282 void paint(Canvas canvas, Size size) {

283 if (size.width > size.height) {

284 _circleRad = size.height / 3;
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285 } else {

286 _circleRad = size.width / 3;

287 }

288

289 _off = _getDotPos(graphData.getDotAmount(), size); //, higest);

290 for (int i in _off.keys) {

291 _drawDot(canvas, _off[i]!);

292 }

293

294 var g = graphData.getDots();

295 switch (op) {

296 case Operations.bfs:

297 {

298 _drawBFS(canvas);

299 break;

300 }

301 case Operations.dfs:

302 {

303 _drawDFS(canvas);

304 break;

305 }

306 case Operations.dijkstra:

307 {

308 _drawDijkstra(canvas);

309 break;

310 }

311 default:

312 {

313 break;

314 }

315 }

316

317 _drawConnections(canvas, size, g, _off);

318 for (int i in _off.keys) {

319 _drawDotNames(

320 canvas, _off[i]!, "${graphData.getDots()[i - 1].getName()}:[$i]");

321 }

322 }

323

324 @override

325 bool shouldRepaint(CustomPainter oldDelegate) {

326 return true;

327 }

328 }
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ÏÐÈËÎÆÅÍÈÅ Ã

Êîä êëàññà äëÿ ðàáîòû ñ ãðàôîì

Îñíîâíîé êëàññ äëÿ õðàíåíèÿ è âçàèìîäåéñòâèÿ ñ èíôîðìàöèåé.

1 import 'dart:io';

2

3 class Separators {

4 static const String dotToConnections = ": ";

5 static const String dotToLength = "|";

6 static const String space = " ";

7 static const String hasLength = "Âçâåøåííûé";

8 static const String hasNoLength = "ÍåÂçâåøåííûé";

9 static const String isOriented = "Îðèåíòèðîâàííûé";

10 static const String isNotOriented = "ÍåÎðèåíòèðîâàííûé";

11 static const String nL = "\n";

12 static const String end = "END";

13

14 Separators();

15 }

16

17 class Dot {

18 //Data

19 // ignore: prefer_final_fields

20 String _name = "";

21 int num = -1;

22 Map<int, int> _ln = <int, int>{};

23

24 //****Get****

25 String getName() => _name;

26 bool hasConnection(int n) => _ln.containsKey(n);

27 Map<int, int> getL() => _ln;

28

29 int getLength(int x) {

30 if (hasConnection(x)) {

31 return _ln[x]!;

32 }

33 return -1;

34 }

35 //****Get****

36

37 //Set

38 void setName(String n) => _name = n;

39

40 //Add

41 void addPath(int inp, int length) => _ln[inp] = length;

42

43 //Del

44 void delPath(int n) => _ln.removeWhere((key, value) =>
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45 key == n); // óäàëèòü îáðàòíûé ïóòü åñëè íå îðèåíòèðîâàííûé

46

47 //Print

48 void printD() {

49 stdout.write("$_name: �$num => ");

50 for (var i in _ln.keys) {

51 stdout.write("$i|${_ln[i]} ");

52 }

53 stdout.write("\n");

54 }

55

56 //******Constructor******

57 Dot([String name = "Undefined", int n = -1]) {

58 _name = name;

59 num = n;

60 _ln = <int, int>{};

61 }

62 Dot.fromTwoLists(String name, List<int> num0, List<int> length,

63 [int n = -1]) {

64 _name = name;

65 num = n;

66 Map<int, int> nw = <int, int>{};

67 if (num0.length != length.length) {

68 print("Error in lists");

69 } else {

70 for (var i = 0; i < num0.length; i++) {

71 nw[num0[i]] = length[i];

72 _ln = nw;

73 }

74 }

75 }

76 Dot.fromMap(String name, Map<int, int> l, [int n = -1]) {

77 _name = name;

78 num = n;

79 _ln = l;

80 }

81 //******Constructor******

82

83 //Copy

84 Dot.clone(Dot a) {

85 _name = a.getName();

86 num = a.num;

87 _ln = a.getL();

88 }

89 }

90

91 class Graphs {

92 static const int intMax = 0x7fffffffffffffff;
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93 //Data

94 String _name = "Undefined"; //Èìÿ

95 int _amount = 0; //Êîëè÷åñòâî âåðøèí

96 List<Dot> _dots = <Dot>[]; //Ñïèñîê ñìåæíîñòè âåðøèí

97 Map<int, String> _nameTable = <int, String>{}; //Ñïèñîê âåðøèí ïî èìåíàì

98 bool _useLength = false; //Âçâåøåííîñòü

99 bool _oriented = false; //Îðèåíòèðîâàííîñòü

100

101 //*********************Add************************

102 String? addDot(Dot a) {

103 if (getNumByName(a.getName()) != null) {

104 return ("Dot name \"${a.getName()}\" already in use. Change name or use addPath");

105 }

106 _amount++;

107 a.num = _amount;

108 _dots.add(a);

109 _syncNameTable();

110 checkDots(false);

111 if (!_oriented) _fullFix();

112 return null;

113 }

114

115 bool addDotFromToLists(String name, List<int> num0, List<int> length,

116 [int n = -1]) {

117 var a = Dot.fromTwoLists(name, num0, length, n);

118 if (getNumByName(a.getName()) != null) {

119 print(

120 "Dot name ${a.getName()} already in use. Change name or use addPath");

121 return false;

122 }

123 _amount++;

124 a.num = _amount;

125 _dots.add(a);

126 _syncNameTable();

127 checkDots(false);

128 if (!_oriented) _fixPathAfterInsert(a);

129 return true;

130 }

131

132 String? addIsolated(String name) {

133 var res = addDot(Dot.fromTwoLists(name, [], []));

134 _syncNameTable();

135 return res;

136 }

137

138 String? addPath(int from, int to, [int len = 0]) {

139 if (from <= 0 || from > _amount || to <= 0 && to > _amount) {

140 return "Index out of range. Have dots 1..$_amount";
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141 }

142 _dots[from - 1].addPath(to, len);

143 if (!_oriented) {

144 _dots[to - 1].addPath(from, len);

145 }

146 return null;

147 }

148 //*********************Add************************

149

150 //*********Delete*********

151 String? delPath(int from, int to) {

152 if (from <= 0 || from > _amount || to <= 0 && to > _amount) {

153 return "Can't find specified path";

154 }

155 if (!_dots[from - 1].hasConnection(to)) {

156 return "Already no connection between $from and $to";

157 }

158 _dots[from - 1].delPath(to);

159 if (!_oriented) {

160 _dots[to - 1].delPath(from);

161 }

162 return null;

163 }

164

165 String? delDot(int inn) {

166 if (inn > _amount || inn < 1) {

167 return "Index out of range. Allowed 1..$_amount";

168 }

169 List<int> toDel = <int>[];

170 for (int i in _dots[inn - 1].getL().keys) {

171 toDel.add(i);

172 }

173 for (int i in toDel) {

174 delPath(i, inn);

175 }

176 _dots.removeAt(inn - 1);

177 _syncNum();

178 _syncNameTable();

179 _fixAfterDel(inn);

180 return null;

181 }

182

183 void flushData() {

184 _dots = <Dot>[];

185 _amount = 0;

186 _nameTable = <int, String>{};

187 }

188 //*********Delete*********
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189

190 //******Helper*******

191 bool checkDots([bool verbose = false]) {

192 for (var a in _dots) {

193 for (var i in a.getL().keys) {

194 try {

195 if (!_dots[i - 1].getL().containsKey(a.num)) {

196 if (verbose) print("Can't find ${a.num}");

197 return false;

198 }

199 } catch (e) {

200 if (verbose) {

201 print("Can't find Dot $i for path ${a.num}->$i. Exception $e");

202 }

203 _dots[a.num - 1].getL().remove(i);

204 return false;

205 }

206 }

207 }

208 return true;

209 }

210

211 void _fixAfterDel(int inn) {

212 for (int i = 0; i < _dots.length; i++) {

213 Map<int, int> l = <int, int>{};

214 for (int j in _dots[i].getL().keys) {

215 if (j >= inn) {

216 l[j - 1] = _dots[i].getL()[j]!;

217 } else {

218 l[j] = _dots[i].getL()[j]!;

219 }

220 }

221 _dots[i] = Dot.fromMap(_dots[i].getName(), l, _dots[i].num);

222 }

223 }

224

225 void _fixPathAfterInsert(Dot a) {

226 //Äëÿ íåîðèåíòèðîâàííîãî

227 for (var i in a.getL().keys) {

228 if (!_dots[i - 1].getL().containsKey(a.num)) {

229 addPath(i, a.num, a.getL()[i]!);

230 }

231 }

232 }

233

234 void _fullFix() {

235 for (var i in _dots) {

236 _fixPathAfterInsert(i);
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237 }

238 }

239

240 void _syncNameTable() {

241 _nameTable = <int, String>{};

242 for (var i in _dots) {

243 _nameTable[i.num] = i.getName();

244 }

245 }

246

247 void _syncNum() {

248 _amount = 0;

249 for (var i in _dots) {

250 i.num = ++_amount;

251 }

252 _syncNameTable();

253 }

254 //******Helper*******

255

256 //*****Setters*******

257 void setName(String name) => _name = name;

258 String? flipUseOrientation() {

259 if (_amount != 0) {

260 return "Can change use of orientation only in empty graph";

261 }

262 _oriented = !_oriented;

263 return null;

264 }

265

266 String? flipUseLength() {

267 if (_amount != 0) {

268 return "Can change use of length only in empty graph";

269 }

270 _useLength = !_useLength;

271 return null;

272 }

273

274 String? replaceDataFromFile(String path) {

275 File file = File(path);

276 List<String> lines = file.readAsLinesSync();

277 if (lines.length < 3) {

278 return "Not enough lines in file";

279 }

280 String name = lines.removeAt(0);

281 bool oriented;

282 switch (lines.removeAt(0)) {

283 case Separators.isOriented:

284 oriented = true;
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285 break;

286 case Separators.isNotOriented:

287 oriented = false;

288 break;

289 default:

290 return "Error on parsing \"IsOriented\"";

291 }

292 bool useLength;

293 switch (lines.removeAt(0).trim()) {

294 case Separators.hasLength:

295 useLength = true;

296 break;

297 case Separators.hasNoLength:

298 useLength = false;

299 break;

300 default:

301 return "Error on parsing \"HasLength\"";

302 }

303 List<Dot> dots = <Dot>[];

304 for (var l in lines) {

305 l = l.trimRight();

306 if (l != Separators.end) {

307 var spl = l.split(Separators.space);

308 List<int> dot = <int>[];

309 List<int> len = <int>[];

310 String name = spl.removeAt(0);

311 name = name.substring(0, name.length - 1);

312 for (var splitted in spl) {

313 if (splitted != "") {

314 var dt = splitted.split(Separators.dotToLength);

315 if (dt.length == 2) {

316 int? parsed = int.tryParse(dt[0]);

317 if (parsed == null) {

318 return "Error while parsing file\nin parsing int in \"${dt[0]}\"";

319 }

320 dot.add(parsed);

321 if (useLength) {

322 parsed = int.tryParse(dt[1]);

323 if (parsed == null) {

324 return "Error while parsing file\nin parsing int in \"${dt[1]}\"";

325 }

326 len.add(parsed);

327 } else {

328 len.add(0);

329 }

330 } else if (dt.length == 1) {

331 int? parsed = int.tryParse(splitted);

332 if (parsed == null) {
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333 return "Error while parsing file\nin parsing int in \"$splitted\"";

334 }

335 dot.add(parsed);

336 len.add(0);

337 }

338 }

339 }

340 dots.add(Dot.fromTwoLists(name, dot, len));

341 }

342 }

343 _name = name;

344 _oriented = oriented;

345 _useLength = useLength;

346 _dots = dots;

347 _syncNum();

348 _syncNameTable();

349 if (!_oriented) _fullFix();

350 return null;

351 }

352 //*****Setters*******

353

354 //*****Getters*******

355 bool getDoubleSidedBool() => _oriented;

356 String getDoubleSidedStr() {

357 if (_oriented) return Separators.isOriented;

358 return Separators.isNotOriented;

359 }

360

361 bool getUseLengthBool() => _useLength;

362 String getUseLengthStr() {

363 if (_useLength) return Separators.hasLength;

364 return Separators.hasNoLength;

365 }

366

367 List<Dot> getDots() => _dots;

368 String getName() => _name;

369 String? getNameByNum(int n) => _nameTable[n];

370 Map<int, String> getNameTable() => _nameTable;

371 int getDotAmount() => _dots.length;

372 int? getNumByName(String n) {

373 for (var i in _nameTable.keys) {

374 if (_nameTable[i] == n) return i;

375 }

376 return null;

377 }

378

379 List<List<int>>? getLenTable() {

380 List<List<int>>? out = <List<int>>[];
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381 for (int i = 0; i < _amount; i++) {

382 List<int> xx = <int>[];

383 for (int j = 1; j <= _amount; j++) {

384 xx.add(_dots[i].getLength(j));

385 }

386 out.add(xx);

387 }

388 return out;

389 }

390

391 List<List<int>>? getPathTable() {

392 List<List<int>>? out = <List<int>>[];

393 for (int i = 0; i < _amount; i++) {

394 List<int> xx = <int>[];

395 for (int j = 1; j <= _amount; j++) {

396 if (_dots[i].getLength(j) != -1) {

397 xx.add(i);

398 } else {

399 xx.add(-1);

400 }

401 }

402 out.add(xx);

403 }

404 return out;

405 }

406

407 List<int>? getLongestPath([int start = 1]) {

408 start--;

409 if (start < 0 || start >= _amount) {

410 return null;

411 }

412 int max = -1;

413 int inD = -1;

414 int out = -1;

415 List<int>? res = <int>[];

416 for (int i = start; i < _amount; i++) {

417 var lens = _dots[i].getL();

418 for (var d in lens.keys) {

419 if (lens[d]! > max) {

420 max = lens[d]!;

421 inD = i + 1;

422 out = d;

423 }

424 }

425 }

426 if (inD == -1) {

427 return null;

428 }
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429 res.add(inD);

430 res.add(out);

431 res.add(max);

432 return res;

433 }

434

435 List<LenDotPath> getSortedPathList() {

436 int max = -1;

437 int inD = -1;

438 int out = -1;

439 List<LenDotPath> result = <LenDotPath>[];

440 for (int i = 0; i < _amount; i++) {

441 var lens = _dots[i].getL();

442 for (var d in lens.keys) {

443 max = lens[d]!;

444 inD = i + 1;

445 out = d;

446 result.add(LenDotPath(max, inD, out));

447 }

448 }

449 result.sort((a, b) => a.l.compareTo(b.l));

450 return result;

451 }

452

453 //*****Getters*******

454

455 //******Print******

456 void printG() {

457 stdout.write("$_name: ");

458 if (_oriented) {

459 stdout.write("Îðèåíòèðîâàííûé, ");

460 } else {

461 stdout.write("Íå îðèåíòèðîâàííûé, ");

462 }

463 if (_useLength) {

464 print("Âçâåøåííûé");

465 } else {

466 print("Íå âçâåøåííûé");

467 }

468 for (var i in _dots) {

469 i.printD();

470 }

471 }

472

473 void printToFile(String name) {

474 var file = File(name);

475 file.writeAsStringSync("$_name\n");

476 if (_oriented) {
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477 file.writeAsStringSync("${Separators.isOriented}\n",

478 mode: FileMode.append);

479 } else {

480 file.writeAsStringSync("${Separators.isNotOriented}\n",

481 mode: FileMode.append);

482 }

483 if (_useLength) {

484 file.writeAsStringSync("${Separators.hasLength}\n",

485 mode: FileMode.append);

486 } else {

487 file.writeAsStringSync("${Separators.hasNoLength}\n",

488 mode: FileMode.append);

489 }

490 for (int i = 0; i < _amount; i++) {

491 file.writeAsStringSync(_dots[i].getName() + Separators.dotToConnections,

492 mode: FileMode.append);

493 var d = _dots[i].getL();

494 for (var j in d.keys) {

495 file.writeAsStringSync(

496 j.toString() + Separators.dotToLength + d[j].toString() + " ",

497 mode: FileMode.append);

498 }

499 file.writeAsStringSync(Separators.nL, mode: FileMode.append);

500 }

501 file.writeAsStringSync(Separators.end, mode: FileMode.append);

502 }

503 //******Print******

504

505 //*******Constructor********

506 Graphs(

507 [String name = "Undefined",

508 bool hasLen = false,

509 bool isOriented = false]) {

510 _name = name;

511 _dots = <Dot>[];

512 _useLength = hasLen;

513 _oriented = isOriented;

514 _amount = 0;

515 _nameTable = <int, String>{};

516 }

517 Graphs.fromList(String name, List<Dot> dots, bool hasLen, bool oriented) {

518 _name = name;

519 _dots = dots;

520 _useLength = hasLen;

521 _amount = _dots.length;

522 _oriented = oriented;

523 _syncNum();

524 if (!_oriented) _fullFix();
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525 }

526 Graphs.fromFile(String path) {

527 replaceDataFromFile(path);

528 }

529 //*******Constructor********

530

531 //Copy

532 Graphs.clone(Graphs a) {

533 _name = a.getName();

534 _dots = a.getDots();

535 _oriented = a.getDoubleSidedBool();

536 _useLength = a.getUseLengthBool();

537 _amount = _dots.length;

538 _syncNameTable();

539 }

540

541 //************Àëãîðèòìû************

542 List<int>? bfsPath(int startDot, int goalDot) {

543 if (startDot == goalDot) return [startDot];

544 //if (!bfsHasPath(startDot, goalDot)) return null;

545 startDot--;

546 goalDot--;

547 List<List<int>>? graph = getLenTable();

548 List<bool> used = <bool>[];

549 List<int> dst = <int>[];

550 List<int> pr = <int>[];

551

552 for (int i = 0; i < _amount; i++) {

553 dst.add(-1);

554 used.add(false);

555 pr.add(0);

556 }

557

558 List<int> q = <int>[];

559 q.add(startDot);

560 used[startDot] = true;

561 dst[startDot] = 0;

562 pr[startDot] =

563 -1; //Ïîìåòêà, îçíà÷àþùàÿ, ÷òî ó âåðøèíû startDot íåò ïðåäûäóùåé.

564

565 while (q.isNotEmpty) {

566 int cur = q.removeAt(0);

567 int x = 0;

568 for (int neighbor in graph![cur]) {

569 if (neighbor != -1) {

570 if (!used[x]) {

571 q.add(x);

572 used[x] = true;
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573 dst[x] = dst[cur] + 1;

574 pr[x] = cur; //ñîõðàíåíèå ïðåäûäóùåé âåðøèíû

575 }

576 }

577 x++;

578 }

579 }

580

581 //Âîññòàíîâèì êðàò÷àéøèé ïóòü

582 //Äëÿ âîññòàíîâëåíèÿ ïóòè ïðîéä¼ì åãî â îáðàòíîì ïîðÿäêå, è ðàçâåðí¼ì.

583 List<int> path = <int>[];

584

585 int cur = goalDot; //òåêóùàÿ âåðøèíà ïóòè

586 path.add(cur + 1);

587

588 while (pr[cur] != -1) {

589 //ïîêà ñóùåñòâóåò ïðåäûäóùàÿ âåðøèíà

590 cur = pr[cur]; //ïåðåõîäèì â íå¼

591 path.add(cur + 1); //è äîïèñûâàåì ê ïóòè

592 }

593

594 path = path.reversed.toList();

595

596 if (path[0] == (startDot + 1) &&

597 path[1] == (goalDot + 1) &&

598 !_dots[startDot].hasConnection(goalDot + 1)) return null;

599 return path;

600 }

601

602 List<bool>? dfsIterative(int v) {

603 v--;

604 List<bool> label = <bool>[];

605 for (int i = 0; i < _amount; i++) {

606 label.add(false);

607 }

608 List<int> stack = <int>[];

609 stack.add(v);

610 //pos.add(v);

611 while (stack.isNotEmpty) {

612 v = stack.removeLast();

613 if (!label[v]) {

614 label[v] = true;

615 for (int i in _dots[v].getL().keys) {

616 stack.add(i - 1);

617 //pos.add(i);

618 }

619 }

620 }
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621 return label;

622 }

623

624 List<int?> dijkstra(int from) {

625 List<int?> d = List<int?>.filled(_amount, intMax);

626 List<int> p = List<int>.filled(_amount, -1);

627

628 d[from - 1] = 0;

629 List<bool> u = List<bool>.filled(_amount, false);

630 for (int i = 0; i < _amount; ++i) {

631 int v = -1;

632 for (int j = 0; j < _amount; ++j) {

633 // int t;

634 if (!u[j] && (v == -1 || d[j]! < d[v]!)) {

635 v = j;

636 }

637 }

638 if (d[v] == intMax) break;

639 u[v] = true;

640 for (int to in _dots[v].getL().keys) {

641 int len = _dots[v].getL()[to]!;

642 if (!_useLength && len == 0) len = 1;

643 if (d[v]! + len < d[to - 1]!) {

644 d[to - 1] = d[v]! + len;

645 p[to - 1] = v;

646 }

647 }

648 }

649 for (int i = 0; i < d.length; i++) {

650 // ïîäóìàòü êàê óáðàòü ýòó ÷àñòü

651 if (d[i] == intMax) d[i] = null;

652 }

653 return d;

654 }

655

656 Graphs? kruskal() {

657 List<LenDotPath> g = getSortedPathList();

658 //int cost = 0;

659 List<Dot> res = <Dot>[];

660 for (int i = 0; i < _amount; i++) {

661 res.add(Dot(_dots[i].getName(), _dots[i].num));

662 }

663 List<int> treeId = List<int>.filled(_amount, 0);

664 for (int i = 0; i < _amount; ++i) {

665 treeId[i] = i;

666 }

667 for (int i = 0; i < g.length; ++i) {

668 int a = g[i].d - 1, b = g[i].p - 1;

43



669 int l = g[i].l;

670 if (treeId[a] != treeId[b]) {

671 //cost += l;

672 res[a].addPath(b + 1, l);

673 int oldId = treeId[b], newId = treeId[a];

674 for (int j = 0; j < _amount; ++j) {

675 if (treeId[j] == oldId) {

676 treeId[j] = newId;

677 }

678 }

679 }

680 }

681 _dots = res;

682 return Graphs.fromList(_name, res, _useLength, _oriented);

683 }

684 //************Àëãîðèòìû************

685 }

686

687 class LenDotPath {

688 late int l;

689 late int d;

690 late int p;

691 LenDotPath(int len, dot, path) {

692 l = len;

693 d = dot;

694 p = path;

695 }

696 }
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