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`
http://jgrapht.org
`

(do not confuse w
ith 

jgraph.com
)

`
Free Java graph library 
that provides graph 
objects and algorithm

s
`

Easy, type-safe and 
extensible thanks to 
<generics>

`
Just add jgrapht-core-
0.9.0.jar

to your 
project
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Packages

org.jgrapht
T

he front-end A
PI's interfaces and classes, 

including
G

raph,D
irectedG

raph
and

U
ndirectedG

raph.
org.jgrapht.alg

A
lgorithm

s provided w
ith

JG
raphT.

org.jgrapht.alg.util
U

tilities used by JG
raphT

algorithm
s.

org.jgrapht.dem
o

D
em

o program
s that help to get started w

ith
JG

raphT.

org.jgrapht.event
Event classes and listener interfaces, used to provide a change 
notification m

echanism
 on graph m

odification events.
org.jgrapht.ext

Extensions and integration m
eans to other products.

org.jgrapht.generate
G

enerators for graphs of various topologies.
org.jgrapht.graph

Im
plem

entations
of various

graphs.
org.jgrapht.traverse

G
raph

traversalm
eans.

org.jgrapht.util
N

on-graph-specific data structures, algorithm
s, and utilities 

used by
JG

raphT.
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`
A

ll graphs derive from
`

Interface Graph<V,E>
`

V
 = type

of vertices
`

E = type
of edges

`
usually

DefaultEdge
or DefaultWeightedEdge

`
M

ain
interfaces

`
DirectedGraph<V,E>

`
UndirectedGraph<V,E>

`
WeightedGraph<V,E>
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G
raph

D
irectedG

raph
U

ndirectedG
raph

W
eightedG

raph
I

D
efaultD

irectedG
raph

org.jgrapht

org.jgrapht.graphs

D
efaultD

irectedW
eightedG

raph

D
irectedW

eightedM
ultigraph

D
irectedW

eightedPseudograph

D
irectedM

ultigraph
D

irectedPseudograph
M

ultigraph
Pseudograph

Sim
pleD

irectedG
raph

Sim
pleG

raph
Sim

pleW
eightedG

raph

Sim
pleD

irectedW
eightedG

raph

W
eightedM

ultigraph
W

eightedPseudograph

I

I
I
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U
ndirected

D
irected
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W
eighted

N
ot 

w
eighted

N
ot 

w
eighted



G
raph

 classes

A
.A

. 2015/2016
Tecniche di program

m
azione

12

Sim
ple

M
ulti

Pseudo

N
on sim

ple (loops allow
ed, no m

ulti edges)
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`
C

onstruct your desired type of graph
`

A
dd vertices

`
boolean

addVertex(V
v)

`
A

dd
edges

`
E addE

dge(V
sourceVertex, V

 targetVertex)
`

boolean
addE

dge(V
sourceVertex, V

targetVertex, E
e)

`
void setE

dgeW
eight(E

e, double
w

eight)

`
Print graph (for debugging)
`

toString()

`
W

arning: E and V
 should correctly im

plem
ent .equals() 

and .hashC
ode()
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UndirectedGraph<String, DefaultEdge> graph = new 
SimpleGraph<>(DefaultEdge.class) ;

graph.addVertex("A") ;
graph.addVertex("B") ;
graph.addVertex("C") ;

graph.addEdge("A", "B") ;
graph.addEdge("A", "C") ;

A

B
C



E
xam

ple

A
.A

. 2015/2016
Tecniche di program

m
azione

16

for( String s: graph.vertexSet() ) {
System.out.println("Vertex "+s) ;
for( DefaultEdge

e: graph.edgesOf(s) ) 
{

System.out.println("Degree: “
+graph.degreeOf(s)) ;

System.out.println(
Graphs.getOppositeVertex(
graph, e, s)) ;

}
}

A

B
C
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https://didattica.polito.it/pls/portal30/gap.a_m
ds

.espandi2?p_a_acc=2013&
p_sdu=37&

p_cds=3
&

p_header=&
p_lang=IT
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http://w
w

w
.sfm

torino.it/
http://w

w
w

.gtt.to.it/
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https://developers.google.com
/transit/
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Filenam
e

R
equired

D
efines

agency.txt
Required

O
ne or m

ore transit agencies that provide the data in this feed.

stops.txt
Required

Individual locations w
here vehicles pick up or drop off passengers.

routes.txt
Required

Transit routes. A
 route is a group of trips that are displayed to riders as a single service.

trips.txt
Required

Trips for each route. A
 trip is a sequence of tw

o or m
ore stops that occurs at specific tim

e.

stop_times.txt
Required

Tim
es that a vehicle arrives at and departs from

 individual stops for each trip.

calendar.txt
Required

D
ates for service ID

s using a w
eekly schedule. Specify w

hen service starts and ends, as w
ell as 

days of the w
eek w

here service is available.

calendar_dates.txt
O

ptional
Exceptions for the service ID

s defined in the calendar.txt file. If calendar_dates.txt includes A
LL 

dates of service, this file m
ay be specified instead of calendar.txt.

fare_attributes.tx
t

O
ptional

Fare inform
ation for a transit organization's routes.

fare_rules.txt
O

ptional
Rules for applying fare inform

ation for a transit organization's routes.

shapes.txt
O

ptional
Rules for draw

ing lines on a m
ap to represent a transit organization's routes.

frequencies.txt
O

ptional
H

eadw
ay (tim

e betw
een trips) for routes w

ith variable frequency of service.

transfers.txt
O

ptional
Rules for m

aking connections at transfer points betw
een routes. 

feed_info.txt
O

ptional
A

dditional inform
ation about the feed itself, including publisher, version, and expiration 

inform
ation.

https://developers.google.com
/transit/gtfs/reference
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http://opendata.5t.torino.it/
gtfs/torino_it.zip

http://opendata.5t.torino.it/
gtfs/sfm

_torino_it.zip

N
eed m

ore?

http://w
w

w
.gtfs-data-exchange.com

/
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`
N

avigate structure
`

java.util.Set<V
> vertexSet()

`
boolean

containsVertex(V
v)

`
boolean

containsE
dge(V

sourceVertex, V
targetVertex)

`
java.util.Set<E> edgesO

f(V
vertex)

`
java.util.Set<E> getA

llE
dges(V

sourceVertex, V
targetVertex)

`
Q

uery Edges
`

V
 getE

dgeSource(E
e)

`
V

 getE
dgeTarget(E

e)
`

double getE
dgeW

eight(E
e)



U
tility fu

n
ction

s

A
.A

. 2015/2016
Tecniche di program

m
azione

25

`
Static class org.jgrapht.G

raphs
`

Easier creation
`

public static <V,E> E addE
dge(G

raph<V,E>
g, V

sourceVertex, 
V

targetVertex, double
w

eight)
`

public static <V,E> E addE
dgeW

ithVertices(G
raph<V,E>

g, 
V

sourceVertex, V
targetVertex)

`
Easier navigation
`

public static <V,E> java.util.List<V
> neighborListO

f(G
raph<V,E>

g, 
V

vertex)
`

public static String getO
ppositeVertex(G

raph<String, 
D

efaultEdge> g, D
efaultEdge

e, String v)
`

public static
<V,E> java.util.List<V

> 
predecessorListO

f(D
irectedG

raph<V,E>
g, V

vertex)
`

public static
<V,E> java.util.List<V

> 
successorListO

f(D
irectedG

raph<V,E>
g, V

vertex)
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`
V

isiWs are called ́
WraYersalsµ

`
Im

plem
ented through iterator

classes
`

Package org.jgrapht.traverse
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`
U

sual hasN
ext() and next() m

ethods
`

M
ay register event listeners to traversal steps

`
void
addTraversalListener(TraversalListener<V,E>

l)

`
TraversalListeners

m
ay

react
to:

`
Edge

traversed
`

Vertex
traversed

`
Vertex

finished
`

C
onnected

com
ponent started

`
C

onnected
com

ponent finished
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`
BreadthFirstIterator

`
D

epthFirstIterator
`

C
losestFirstIterator

`
T

he m
etric for

closesthere is the path length from
 a start 

vertex. G
raph.getEdgeW

eight(Edge) is sum
m

ed to calculate 
path length. O

ptionally, path length m
ay be bounded by a finite 

radius.

`
TopologicalO

rderIterator
`

A
 topological sort is a

perm
utation

p of the vertices of 
a

graph
such that an edge

{i,j}
im

plies that
iappears 

before
jin

p. O
nly

directed acyclic graphs
can be topologically 

sorted.
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`
JG

raphT
Library: http://jgrapht.org/
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`
Q

ueste diapositive sono distribuite con licenza C
reative C

om
m

ons 
´A

WWribX]ione -
N

on com
m

erciale -
C

ondividi allo stesso m
odo (C

C
 

BY-N
C

-SA
)µ

`
Sei libero:
`

di riprodurre, distribuire, com
unicare al pubblico, esporre in pubblico, 

rappresentare, eseguire e recitare quest'opera
`

di m
odificare quest'opera

`
A

lle seguenti condizioni:
`

A
ttribuzione ³

D
evi attribuire la paternità dell'opera agli autori originali 

e in m
odo tale da non suggerire che essi avallino te o il m

odo in cui tu 
usi l'opera. 

`
N

on com
m

erciale ³
N

on puoi usare quest'opera per fini com
m

erciali. 
`

C
ondividi allo stesso m

odo ³
Se alteri o trasform

i quest'opera, o se la 
usi per crearne un'altra, puoi distribuire l'opera risultante solo con una 
licenza identica o equivalente a questa. 

`
http://creativecom

m
ons.org/licenses/by-nc-sa/3.0/


