
Data Structures and Algorithms – Week 5 Code Samples

Lecturer: Dr Anwarul Patwary

This zip file contains code samples we will refer to during week 5.

To understand the code samples well, you should make use of the textbook, which is Data Structures 
and Problem Solving Using Java (4th edition) by Mark Allen Weiss.
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Graph – adjacency matrix representation
1 import java . u t i l . HashSet ;
2 /∗∗
3 ∗Graph . java i s a c l a s s to a s s i s t wi th graph and network a l go r i t hms f o r CITS2200 .
4 ∗Graphs may be d i r e c t e d or not , we igh ted or not .
5 ∗Graphs are s imple : no loop edges ( v , v ) and no m u l t i p l e edges between nodes .
6 ∗ Ver t i c e s are l a b e l e d from 0 to number o f v e r t i c e s − 1 .
7 ∗Edge we i gh t s must be p o s i t i v e i n t e g e r s ( o f va lue 1 i f the graph i s not we igh ted ) .
8 ∗ U t i l i t y methods are prov ided to c r ea t e random graphs .
9 ∗This implementat ion uses an adjacency matrix to r ep r e s en t the graph .
10 ∗@author Tim French modi f i ed Rachel Carde l l−Ol i ve r
11 ∗∗/
12
13 public class AdjacencyMatrixGraph implements GraphADT{
14
15 private int [ ] [ ] edgeMatrix ;
16 private int numberOfVertices ;
17 private boolean d i r e c t ed ;
18 private boolean weighted ;
19
20 /∗∗
21 ∗ Constructs an graph wi th n v e r t i c e s and no edges
22 ∗ v e r t i c e s are l a b e l l e d 0 to n−1
23 ∗@param v e r t i c e s the number o f v e r t i c e s ( must be g r ea t e r than 0)
24 ∗@param weigh ted t rue i f the graph i s to be weigh ted
25 ∗@param d i r e c t e d t rue i f the graph i s d i r e c t e d
26 ∗∗/
27 public AdjacencyMatrixGraph ( int v e r t i c e s , boolean weighted , boolean d i r e c t ed ){
28 i f ( v e r t i c e s <1) numberOfVertices = 0 ;
29 else numberOfVertices = v e r t i c e s ;
30 edgeMatrix = new int [ numberOfVertices ] [ numberOfVertices ] ;
31 this . weighted = weighted ;
32 this . d i r e c t ed = d i r e c t ed ;
33 }
34
35 /∗∗
36 ∗ Constructs an unweighted , und i r ec t ed graph wi th n v e r t i c e s and no edges
37 ∗ v e r t i c e s are l a b e l l e d 0 to v e r t i c e s −1
38 ∗@param v e r t i c e s the number o f v e r t i c e s ( must be g r ea t e r than 0)
39 ∗∗/
40 public AdjacencyMatrixGraph ( int v e r t i c e s ){
41 this ( v e r t i c e s , false , fa l se ) ;
42 }
43
44
45 /∗∗
46 ∗Adds an edge o f the g iven we igh t to the graph .
47 ∗ I f the graph i s und i r ec t ed the r e v e r s e edge i s a l s o added .
48 ∗ I f the graph i s unweighted the we igh t i s s e t to one .
49 ∗ I f an edge a l r eady e x i s t s i t i s o v e rwr i t t en wi th the new weigh t .
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50 ∗Only s imple graphs a l l owed (no loop edges v , v )
51 ∗@param u the s t a r t o f the edge
52 ∗@param v the end o f the edge
53 ∗@param weigh t the we igh t o f the edge
54 ∗∗/
55 public void addEdge ( int u , int v , int weight ){
56 i f (0 <= u && 0 <= v && u < numberOfVertices && v < numberOfVertices && u!=v) {
57 i f ( weight <1) weight = 0 ;
58 else i f ( ! weighted ) weight = 1 ;
59 edgeMatrix [ u ] [ v ] = weight ;
60 i f ( ! d i r e c t ed ) edgeMatrix [ v ] [ u ] = weight ;
61 }
62 else throw new RuntimeException ( " Vertex␣out␣ o f ␣bounds " ) ;
63 }
64
65 /∗∗
66 ∗Adds an edge o f we igh t 1 to the graph .
67 ∗ I f the graph i s und i r ec t ed the r e v e r s e edge i s a l s o added .
68 ∗@param u the s t a r t o f the edge
69 ∗@param v the end o f the edge
70 ∗∗/
71 public void addEdge ( int u , int v){
72 this . addEdge (u , v , 1 ) ;
73 }
74
75 /∗∗
76 ∗Removes the edge from the graph ( s e t s the edge we igh t to 0 ) .
77 ∗ I f the graph i s und i r ec t ed the r e v e r s e edge i s a l s o removed .
78 ∗@param u the s t a r t o f the edge
79 ∗@param v the end o f the edge
80 ∗∗/
81 public void removeEdge ( int u , int v){
82 this . addEdge (u , v , 0 ) ;
83 }
84
85 /∗∗
86 ∗ v e r t e x IDs are 0 to numberOfVertices −1
87 ∗@return the we igh t o f an edge .
88 ∗@param u the s t a r t o f the edge
89 ∗@param v the end o f the edge
90 ∗∗/
91 public int getEdgeWeight ( int u , int v){
92 i f (0 <= u && 0 <= v && u < numberOfVertices && v < numberOfVertices )
93 return edgeMatrix [ u ] [ v ] ;
94 else throw new RuntimeException ( " Vertex␣out␣ o f ␣bounds " ) ;
95 }
96
97 /∗∗
98 ∗@return t rue i f u and v are ad jacen t
99 ∗@param u the s t a r t o f the edge
100 ∗@param v the end o f the edge
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101 ∗∗/
102 public boolean i sAdjacent ( int u , int v){
103 return ( edgeMatrix [ u ] [ v ] != 0 ) ;
104 }
105
106 /∗∗
107 ∗@return an array l i s t o f the v e r t e x i d s o f the ne ighbours o f v
108 ∗@param v the v e r t i c e
109 ∗∗/
110 public HashSet<Integer> getNeighbours ( int v ) {
111 int [ ] ne ighbours = ( int [ ] ) edgeMatrix [ v ] . c l one ( ) ;
112 HashSet<Integer> n l i s t = new HashSet<Integer >() ;
113
114 for ( int i =0; i < numberOfVertices ; i++) {
115 i f ( ne ighbours [ i ]>0) { n l i s t . add ( i ) ; }
116 }
117 return ( n l i s t ) ;
118 }
119
120 /∗∗
121 ∗@return the number o f v e r t i c e s
122 ∗∗/
123 public int getNumberOfVertices ( ){
124 return numberOfVertices ;
125 }
126
127 /∗∗
128 ∗@return t rue i f the graph i s d i r e c t e d
129 ∗∗/
130 public boolean i sD i r e c t ed ( ){
131 return d i r e c t ed ;
132 }
133
134 /∗∗
135 ∗@return t rue i f the graph i s we igh ted
136 ∗∗/
137 public boolean i sWeighted ( ){
138 return weighted ;
139 }
140
141 /∗∗
142 ∗Count d i s t i n c t edges in a d i r e c t e d or und i rec t ed graph
143 ∗Note t h i s opera t ion runs in time n^2.
144 ∗@return i n t number o f non−zero e n t r i e s in the edge matrix
145 ∗∗/
146 public int getNumberOfEdges ( ){
147 int count = 0 ;
148 i f ( d i r e c t ed ) {
149 for ( int i = 0 ; i<edgeMatrix . l ength ; i++)
150 for ( int j =0; j<edgeMatrix [ i ] . l ength ; j++)
151 i f ( edgeMatrix [ i ] [ j ]>0) { count++; }
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152 } else { // und i rec t ed graph
153 for ( int i = 0 ; i<edgeMatrix . l ength ; i++)
154 for ( int j=i +1; j<edgeMatrix [ i ] . l ength ; j++)
155 i f ( edgeMatrix [ i ] [ j ]>0) { count++; }
156 }
157 return count ;
158 }
159
160 /∗∗
161 ∗This method shou ld not be used to wr i t e graph a l gor i t hms
162 ∗ use the graphADT opera t i ons in s t ead
163 ∗Note t h i s opera t ion runs in time n^2.
164 ∗To f i nd a s i n g l e edge use getEdgeWeight .
165 ∗@return a c lone o f the edgeMatrix
166 ∗∗/
167 private int [ ] [ ] getEdgeMatrix ( ){
168 int [ ] [ ] c l one = new int [ edgeMatrix . l ength ] [ edgeMatrix . l ength ] ;
169 for ( int i = 0 ; i<edgeMatrix . l ength ; i++)
170 c lone [ i ] = ( int [ ] ) edgeMatrix [ i ] . c l one ( ) ;
171 return c l one ;
172 }
173
174 /∗∗
175 ∗ U t i l i t y method to c r ea t e a random graph
176 ∗ the graph i s s imple (no loop edges v , v )
177 ∗@return a random graph o f the s p e c i f i e d d en s i t y
178 ∗@param numberOfVertices the number o f v e r t i c e s
179 ∗@param maxWeight the maximum edgeWeight f o r the graph .
180 ∗@param dens i t y between 0 and 1 , the p r o b a b i l i t y o f an edge e x i s t i n g .
181 ∗∗/
182 public stat ic AdjacencyMatrixGraph randomGraph ( int numberOfVertices , boolean weighted , boolean d i r ec t ed , double dens i ty , int maxWeight ){
183 AdjacencyMatrixGraph g = new AdjacencyMatrixGraph ( numberOfVertices , weighted , d i r e c t ed ) ;
184 for ( int i = 0 ; i<g . getNumberOfVertices ( ) ; i++){
185 for ( int j = 0 ; j <( d i r e c t ed ?g . getNumberOfVertices ( ) : i ) ; j++){
186 i f (Math . random()< dens i ty && i != j ){
187 i f ( ! weighted ) {
188 g . edgeMatrix [ i ] [ j ] = 1 ;
189 } else {
190 g . edgeMatrix [ i ] [ j ] = ( int ) (Math . random ( ) ∗ (maxWeight−1))+1;
191 }
192 i f ( ! d i r e c t ed ) g . edgeMatrix [ j ] [ i ] = 1 ;
193 }
194 }
195 }
196 return g ;
197 }
198
199 /∗∗
200 ∗ Creates a random , unweighted , und i rec t ed graph
201 ∗@return a random graph o f the s p e c i f i e d d en s i t y
202 ∗@param numberOfVertices the nukmber o f v e r t i c e s
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203 ∗@param d i r e c t e d t rue i f the graph i s to be d i r e c t e d
204 ∗@param dens i t y between 0 and 1 , the p r o b a b l i t y o f an edge e x i s t i n g .
205 ∗∗/
206 public stat ic AdjacencyMatrixGraph randomGraph ( int numberOfVertices , double dens i ty ){
207 return randomGraph ( numberOfVertices , false , false , dens i ty , 1 ) ;
208 }
209
210 /∗∗
211 ∗ Creates a random weighted , d i r e c t e d graph .
212 ∗ The we i gh t s w i l l be even d i s t r i b u t e d between 1 and
213 ∗ the maximum edge we igh t ( i n c l u s i v e ) .
214 ∗@return a random graph o f the s p e c i f i e d d en s i t y
215 ∗@param numberOfVertices the number o f v e r t i c e s
216 ∗@param d i r e c t e d t rue i f the graph i s to be d i r e c t e d
217 ∗@param dens i t y between 0 and 1 , the p r o b a b i l i t y o f an edge e x i s t i n g .
218 ∗@param maxWeight the maximum edgeWeight f o r the Graph .
219 ∗∗/
220 public stat ic AdjacencyMatrixGraph randomGraph ( int numberOfVertices , double dens i ty , int maxWeight ){
221 return randomGraph ( numberOfVertices , true , true , dens i ty , maxWeight ) ;
222 }
223
224
225 /∗∗
226 ∗This method produces a r ep r e s en t a t i on o f the
227 ∗graph t ha t corresponds to the adjacency
228 ∗ matrix used by the r eadF i l e method .
229 ∗@return a S t r ing r ep r e s en t a t i on o f the graph ,
230 ∗∗/
231 public St r ing toS t r i ng ( ){
232 S t r i ngBu f f e r s = new St r i ngBu f f e r ( getNumberOfVertices ()+ " \n " ) ;
233 for ( int i = 0 ; i<numberOfVertices ; i++){
234 for ( int j = 0 ; j<numberOfVertices ; j++){
235 s . append ( edgeMatrix [ i ] [ j ] ) ;
236 s . append ( " \ t " ) ;
237 }
238 s . append ( " \n " ) ;
239 }
240 return s . t oS t r i ng ( ) ;
241 }
242
243 }
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ArrayIntegerDeque
Implementation of a Deque using an array of integers.

“‘{.java .numberLines}

—————————————————————————FileNotFoundError Traceback (most recent
call last)/tmp/ipykernel_2452307/1652121715.py in 1 print(“{.java .numberLines}") −−−−> 2 with open("ArrayIntegerDeque.java") as infile: 3 conts = infile.read() 4 print(conts) 5 print ("”)
FileNotFoundError: [Errno 2] No such file or directory: ‘ArrayIntegerDeque.java’
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Breadth-first search
1 /∗∗
2 ∗ perform a Bredth F i r s t Search over a d i r e c t e d graph
3 ∗ @author Created by tim on 14/03/06 , modi f ied r a c h e l c a r d e l l −o l i v e r 2015
4 ∗
5 ∗/
6
7
8 public class BFS {
9
10 /∗∗
11 ∗Runs a BFS on a g iven d i r e c t ed , unweighted graph .
12 ∗@return an array l i s t i n g the parent o f each v e r t e x
13 ∗ in the spanning tree , or −1 i s the v e r t e x i s not r eachab l e from the s t a r t v e r t e x .
14 ∗@param g the Graph to be searched
15 ∗@param s t a r t Ve r t e x the v e r t e x on which to s t a r t the search
16 ∗∗/
17 public int [ ] getConnectedTree ( AdjacencyMatrixGraph g , int s ta r tVer t ex ){
18 i f ( s ta r tVer t ex >= g . getNumberOfVertices ( ) ) {
19 throw new RuntimeException ( " Vertex␣out␣ o f ␣bounds " ) ;
20 }
21 int [ ] queue = new int [ g . getNumberOfVertices ( ) ] ;
22 int head = 0 ;
23 int t a i l = 0 ;
24 queue [ t a i l ++] = sta r tVer t ex ;
25 int currentVertex ;
26 int [ ] v i s i t e d = new int [ g . getNumberOfVertices ( ) ] ; // whi te = 0 , grey = 1 , b l a c k = 2
27 int [ ] spanningTree = new int [ g . getNumberOfVertices ( ) ] ;
28 for ( int i = 0 ; i<spanningTree . l ength ; i++)spanningTree [ i ] = −1;
29 while ( t a i l >head ){
30 currentVertex = queue [ head++];
31 v i s i t e d [ currentVertex ] = 2 ;
32 for ( int i = 0 ; i< g . getNumberOfVertices ( ) ; i++){
33 i f ( g . i sAdjacent ( currentVertex , i ) && ( v i s i t e d [ i ] == 0)){
34 v i s i t e d [ i ] = 1 ;
35 spanningTree [ i ] = currentVertex ;
36 queue [ t a i l ++] = i ;
37 }
38 }
39 }
40 return spanningTree ;
41 }
42
43 /∗∗
44 ∗Runs a BFS on a g iven d i r e c t ed , unweighted graph to f i nd the d i s t a n c e s o f v e r t i c e s from the s t a r t v e r t e x .
45 ∗@return an array l i s t i n g the d i s t ance o f each v e r t e x from the s t a r t v e r t e x o f each , or
46 ∗ −1 i s the v e r t e x i s not r eachab l e from the s t a r t v e r t e x .
47 ∗@param g the Graph to be searched
48 ∗@param s t a r t Ve r t e x the v e r t e x on which to s t a r t the search
49 ∗∗/
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50 public int [ ] g e tD i s tance s ( AdjacencyMatrixGraph g , int s ta r tVer t ex ){
51 i f ( s ta r tVer t ex >= g . getNumberOfVertices ( ) ) {
52 throw new RuntimeException ( " Vertex␣out␣ o f ␣bounds " ) ;
53 }
54 int [ ] queue = new int [ g . getNumberOfVertices ( ) ] ;
55 int head = 0 ;
56 int t a i l = 0 ;
57 queue [ t a i l ++] = sta r tVer t ex ;
58 int currentVertex ;
59 int [ ] v i s i t e d = new int [ g . getNumberOfVertices ( ) ] ; // whi te = 0 , grey = 1 , b l a c k = 2
60 int [ ] d i s t an c e s = new int [ g . getNumberOfVertices ( ) ] ;
61 for ( int i = 0 ; i<d i s t an c e s . l ength ; i++) d i s t an c e s [ i ] = −1;
62 d i s t an c e s [ s t a r tVer t ex ] = 0 ;
63 while ( t a i l >head ){
64 currentVertex = queue [ head++];
65 v i s i t e d [ currentVertex ] = 2 ;
66 for ( int i = 0 ; i< g . getNumberOfVertices ( ) ; i++){
67 i f ( g . i sAdjacent ( currentVertex , i ) && ( v i s i t e d [ i ] == 0)){
68 v i s i t e d [ i ] = 1 ;
69 d i s t an c e s [ i ] = d i s t an c e s [ currentVertex ]+1;
70 queue [ t a i l ++] = i ;
71 }
72 }
73 }
74 return d i s t an c e s ;
75 }
76
77 }
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Graph ADT
Interface for a Graph ADT.

1 import java . u t i l . HashSet ;
2
3 /∗∗
4 ∗ some opera t i ons to be prov ided by a graph implementat ion
5 ∗ @author r a c h e l c a r d e l l −o l i v e r
6 ∗
7 ∗/
8 public interface GraphADT {
9
10 /∗∗
11 ∗ @return the number o f v e r t i c e s in a graph
12 ∗ v e r t i c e s are l a b e l l e d 0 to n−1
13 ∗/
14 public int getNumberOfVertices ( ) ;
15
16 /∗∗
17 ∗Adds an edge o f the g iven we igh t to the graph .
18 ∗ I f the graph i s und i r ec t ed the r e v e r s e edge i s a l s o added .
19 ∗ I f the graph i s unweighted the we igh t i s s e t to one .
20 ∗ I f an edge a l r eady e x i s t s i t i s o v e rwr i t t en wi th the new weigh t .
21 ∗Only s imple graphs a l l owed (no loop edges v , v )
22 ∗@param u the s t a r t o f the edge
23 ∗@param v the end o f the edge
24 ∗@param weigh t the we igh t o f the edge
25 ∗∗/
26 public void addEdge ( int u , int v , int weight ) ;
27
28 /∗∗
29 ∗ ge t the we igh t o f g i ven edge o f the graph
30 ∗ @param u v e r t e x ( s t a r t )
31 ∗ @param v v e r t e x ( end )
32 ∗ @return weigh t >= 1 fo r weigh ted graph ,
33 ∗ @return 1 f o r an e x i s t i n g edge in an unweighted graph
34 ∗ @return 0 i f no edge e x i s t s
35 ∗/
36 public int getEdgeWeight ( int u , int v ) ;
37
38 /∗∗
39 ∗ check whether u , v i s an edge in the graph
40 ∗ @param u v e r t e x ( s t a r t )
41 ∗ @param v v e r t e x ( end )
42 ∗ @return boo lean t rue i f u , v i s an edge , f a l s e o the rw i s e
43 ∗/
44 public boolean i sAdjacent ( int u , int v ) ;
45
46 /∗∗
47 ∗ ge t a l l t he ne ighbours o f a g iven v e r t e x
48 ∗ @param v v e r t e x
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49 ∗ @return s e t o f v e r t e x IDs f o r the ne ighbours o f v
50 ∗/
51 public HashSet<Integer> getNeighbours ( int v ) ;
52
53
54
55 }
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Prim’s algorithm
1 import java . u t i l . Pr ior i tyQueue ;
2 import java . u t i l . HashSet ;
3 import java . u t i l . ArrayDeque ;
4
5
6 public class PrimMST {
7
8 stat ic f ina l int INFTY = Int eg e r .MAX_VALUE;
9 stat ic f ina l int NO_EDGE = −1;
10
11 /∗∗
12 ∗Runs Prim a lgor i thm on a g iven undirec ted , we igh ted graph .
13 ∗This ve r s i on i n c l u d e s debug s ta tements l i n e s 58−62 f o r demo purposes .
14 ∗Comment t h e s e l i n e s when not r e qu i r ed .
15 ∗@return the we igh t o f the minimum spanning t r e e or −1 i f no such t r e e e x i s t s .
16 ∗@param g the Graph to be searched . Assume tha t an edge we igh t o f −1 s i g n i f i e s t h a t the edge does not e x i s t .
17 ∗∗/
18 public stat ic int [ ] getMinSpanningTree ( AdjacencyMatrixGraph g ) {
19
20 // Path r ep r e s en t s an entry in the p r i o r i t y queue f o r Prim ' s a l gor i thm .
21 class Path implements Comparable<Path>
22 {
23 public int ver tex ; // v e r t e x in cons i d e ra t i on
24 public int co s t ; // curren t co s t f o r t h i s v e r t e x
25
26 public Path ( int v , int c ) {
27 ver tex = v ;
28 co s t = c ;
29 }
30
31 public int compareTo ( Path rhs ) {
32 double otherCost = rhs . co s t ;
33 return co s t < otherCost ? −1 : co s t > otherCost ? 1 : 0 ;
34 }
35 }
36
37 //Prim ' s a l gor i thm
38 int n = g . getNumberOfVertices ( ) ;
39 // s t a t e v a r i a b l e s f o r Prim
40 int [ ] v i s i t e d = new int [ n ] ; // whi te = 0 , grey = 1 , b l a c k = 2
41 int [ ] key = new int [ n ] ; // edge c o s t s
42 int [ ] p = new int [ n ] ; // p i l i s t o f connected v e r t e x
43
44 for ( int i =1; i<n ; i++) {
45 v i s i t e d [ i ] = 0 ;
46 key [ i ] = INFTY;
47 p [ i ] = NO_EDGE;
48 }
49
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50 Prior ityQueue<Path> pr i = new Prior ityQueue<>(n ) ; // c rea t e a p r i o r i t y queue wi th capac i t y n
51 int s = 0 ; // s t a r t v e r t e x
52 v i s i t e d [ s ] = 1 ; // grey
53 key [ s ] = 0 ;
54 p [ s ]=NO_EDGE;
55 p r i . add (new Path ( s , key [ s ] ) ) ;
56
57 while ( ! p r i . isEmpty ( ) ) {
58 showArray ( " v i s i t e d ␣=␣ " , v i s i t e d ) ;
59 showArray ( " key␣=␣ " , key ) ;
60 showArray ( "p␣=␣ " ,p ) ;
61 showQueue ( " q␣=␣ " , p r i ) ;
62 System . out . p r i n t l n ( ) ;
63 int u = pr i . remove ( ) . ve r tex ;
64 HashSet<Integer> nn = g . getNeighbours (u ) ;
65 for ( I n t eg e r v : nn) {
66 i f ( v i s i t e d [ v]==0) {
67 v i s i t e d [ v ] = 1 ;
68 key [ v ] = g . getEdgeWeight (u , v ) ;
69 p [ v]=u ;
70 p r i . add (new Path (v , key [ v ] ) ) ;
71 } else i f ( v i s i t e d [ v]==1) {
72 i f ( key [ v ] > g . getEdgeWeight (u , v ) ) {
73 key [ v ] = g . getEdgeWeight (u , v ) ;
74 p [ v ] = u ;
75 }
76 }
77 }
78 v i s i t e d [ u ] = 2 ; // b l a c k : u i s done // i s v in pseudo code?
79 }
80 return (p ) ; // the connected edge f o r each v
81 }
82
83 public stat ic void showArray ( St r ing msg , int [ ] a r r ) {
84 System . out . p r i n t (msg ) ;
85 for ( int i =0; i<ar r . l ength ; i++) {
86 i f ( a r r [ i ]==INFTY) {
87 System . out . p r i n t ( " i n f ty , ␣ " ) ;
88 } else {
89 System . out . p r i n t ( a r r [ i ]+ " , ␣ " ) ;
90 }
91 }
92 System . out . p r i n t l n ( ) ;
93 }
94
95 public stat ic void showQueue ( St r ing msg , Pr ior i tyQueue q ) {
96 System . out . p r i n t (msg ) ;
97 //TODO
98 System . out . p r i n t l n ( ) ;
99 }
100
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101 /∗∗
102 ∗ demonstrat ion o f Prim ' s a l gor i thm in ac t i on
103 ∗ @param args
104 ∗/
105 public stat ic void main ( St r ing [ ] a rgs ) {
106 AdjacencyMatrixGraph g1 = new AdjacencyMatrixGraph (8 , true , fa l se ) ; // weigh ted und i r ec t ed gr wi th 8 v e r t i c e s
107 g1 . addEdge ( 0 , 1 , 3 ) ;
108 g1 . addEdge ( 1 , 2 , 1 ) ;
109 g1 . addEdge ( 2 , 3 , 2 ) ;
110 g1 . addEdge ( 2 , 5 , 4 ) ;
111 g1 . addEdge ( 3 , 6 , 1 ) ;
112 g1 . addEdge ( 3 , 5 , 3 ) ;
113 g1 . addEdge ( 4 , 5 , 2 ) ;
114 g1 . addEdge ( 5 , 6 , 2 ) ;
115 g1 . addEdge ( 6 , 7 , 1 ) ;
116 g1 . addEdge ( 7 , 5 , 6 ) ;
117
118 System . out . p r i n t l n ( g1 . t oS t r i ng ( ) ) ; //show the graph
119
120 int [ ] p = getMinSpanningTree ( g1 ) ; //run Prim MST
121
122 //show the r e s u l t s
123 System . out . p r i n t l n ( "Prim␣MST␣ r e s u l t : " ) ;
124 for ( int v=0; v<g1 . getNumberOfVertices ( ) ; v++) {
125 i f (p [ v ] != NO_EDGE) {
126 System . out . p r i n t l n ( " edge=("+ v+ " , "+p [ v]+ " ) ␣weight=" + g1 . getEdgeWeight (v , p [ v ] ) ) ;
127 }
128 }
129
130 }
131 }
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