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addVertex(vert): ¥ —A T &Vertex* £ A\E+
addEdge(fromVert, toVert): Fm—%A |l
addEdge(fromVert, toVert, weight): Fe—&HRAAH QA
getVertex(vertKey): FR LA A vertKeysy i &
getVertices(): ZREHE ¥ AW &I &
in: #Bvert in graph®yiEaH X, LGN EAEHF A B FTrue/False
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id ="v2"

"ladj={V3:9}
Vertex Objects

_|id ="v3"
“ladj={V4:7,V5:3}

_|id ="va"
"ladj = { V0:1 }
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class Vertex:

def

def

def

def

def

def

__init__ (self,key):

self.id = key
self.connectedTo = {}

addNeighbor(self,nbr,weight=0):
self.connectedTo[nbr] = weight

__str__ (self):
return str(self.id) + ' connectedTo: ' \

+ str([x.id for x in self.connectedTo])
getConnections(self):

return self.connectedTo.keys()

getId(self):
return self.id

getWeight(self,nbr):
return self.connectedTo[nbr]
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class Graph:

def

def

def

def

__init_ (self):

self.vertlList = {}
self.numVertices = 0

addVertex(self,key):

self.numVertices = self.numVertices + 1

newVertex = Vertex(key)
self.vertlList[key] = newVertex
return newVertex

getVertex(self,n):
it n in self.vertlList:
return self.vertlList[n]
else:
return None

__contains__ (self,n):

return n in self.vertlList
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ADT GraphfJsci

def _ contains__ (self,n):
return n in self.vertlList

&

def addEdge(self,f,t,cost=0):

Z:ﬁ?{fﬁgﬂﬁgigaﬁﬁbn it f not in self.vertlList:
nv = self.addVertex(f)

it t not in self.vertlList:
nv = self.addVertex(t)

) I =
}Eﬁﬁlﬁyf_:\[ﬁ'ﬁﬁﬁﬁ’i self.vertList[f].addNeighbor(self.vertList[t], cost)
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def getVertices(self): r
return self.vertList.keys()

def __iter_ (self):
return iter(self.vertlList.values())
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ADT GraphfYscHR : Sl

>>> g= Graph()

>>> for i in range(6):
g.addVertex(1i)

connectedTo:
connectedTo:
connectedTo:
connectedTo:
connectedTo:
connectedTo:

Vi WNNEO

[
[
[
[
[

e ) e e

[]

>>> print g.vertlList

{0@: @ connectedTo:
dTo: [], 4: 4 connectedTo: [], 5: 5 connectedTo:

[], 1: 1 connectedTo: [], 2: 2 connectedTo:

[1}

[], 3: 3 connecte
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ADT GraphBJsER : SEf)

_____ >>> g.addEdge(90,1,5)
: >>> g.addEdge(9,5,2)
§ﬁ >>> g.addEdge(1,2,4)
HE >>> g.addEdge(2,3,9)
§§ >>> g.addEdge(3,4,7)
HQ >>> g.addEdge(3,5,3)
5 >>> g.addEdge(4,0,1)
§§ >>> g.addEdge(5,4,8)
S >>> g.addEdge(5,2,1)
8 >>> for v in g:
Ei for w in v.getConnections():
g print "(%s, %s)" % (v.getId(), w.getId())
(O

(e, 5)

(6, 1)

(1, 2)

(2, 3)

(3, 4)

(3, 5)

(4, 0)

(5, 4)

(5, 2)
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def buildGraph(wordFile):

d = {}

g = Graph()

wfile = open(wordFile, 'r")

# create buckets of words that differ by one letter
for line in wfile:
4?%15_'5_”))\% word = line[:-1]

3244\1% for i in range(len(word)):

bucket = word[:1i] +
it bucket in d:
d[bucket].append(word)
else:
d[bucket] = [word]
# add vertices and edges for words in the same bucket
for bucket in d.keys():

— N A EE S for wordl in d[bucket]:
=] LT@E’J%@Z for word2 in d[bucket]:
|E—|_]i¥.lLlj_J. if wordl != word2:

T3 K 2 HIR 5 7 A 2 K/ T K /2017 g.addEdge(wordl,word2)

+ word[i+1l:]

return g
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def bfs(g,start):
start.setDistance(9)
start.setPred(None)
vertQueue = Queue()
vertQueue.enqueue(start)

while (vertQueue.size() > 0):
ENAAEYEAIZBIT= currentVert = vertQueue.dequeue()
for nbr in currentVert.getConnections():

if (nbr.getColor() == 'white’):

nbr.setColor( 'gray’)
nbr.setDistance(currentVert.getDistance() + 1)/
nbr.setPred(currentVert)

vertQueue.enqueue(nbr)
currentVert.setColor( 'black’)
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3 def traverse(y):

& |, @ : BFSESE) =y

S while (x.getPred()):

J ) FENRETRRA ? print (x.getId())

e x = x.getPred() —
> ygﬁ_z ? print(x.getId()) g

wordgraph = buildGraph(“fourletterwords.txt")
bfs(wordgraph, wordgraph.getVertex( 'FOOL"))
traverse(wordgraph.getVertex('SAGE"))

AT RF ARG =2 WA IR/ TR R /2017 . .
#traverse(wordgraph.getVertex('COOL"))
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def knightGraph(bdSize):

ktGraph = Graph()

for row in range(bdSize):

for col in range(bdSize):

nodeId = posToNodeId(row,col,bdSize)

£iE1:H newPositions = genlLegalMoves(row,col,bdSize)

def

A S E HHE

TR F MR F A4 FF 2/ %5K/2017

def

for e in newPositions:
nid = posToNodeId(e[©],e[1],bdSize)
ktGraph.addEdge(nodeld,nid)

return ktGraph

def posToNodeId(row,col,bdSize):
return row*bdSize+col
genlLegalMoves(x,y,bdSize):
newMoves = []

for 1 in moveOffsets:
newX = X + i[0]
newY =y + i[1]

if legalCoord(newX,bdSize) and legalCoord(newY,bdSize):

newMoves . append( (newX, newY))
return newMoves

legalCoord(x,bdSize):

if x >= 0 and x < bdSize:
return True

else:
return False
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while i < len(
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IR HEREITRY

TREUARA

%B?Z I%TU)EEIU\;/\}; 1 IEI
AR NN

uoyfg)

i=1+1
it not done:
path.pop()

se:
done = True
return done

def knightTour(n,path,u,limit):

nbrList = list(u.getConnections())

if nbrList[i].getColor() ==
done = knightTour(n+l, path,

u.setColor( 'white")

nbrList) and not done:
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resList = []
for v in n.getConnections():
if v.getColor() == 'white':
c =0
for w in v.getConnections():
if w.getColor() == 'white':

c=c¢c+1
resList.append((c,v))
resList.sort(key=lambda x: x[0])
return [y[1] for y in reslList]
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- from pythonds.graphs import Graph
BFS;}%}%BA&U?—?{%?% class DFSGraph(Graph):

%& Uaﬁﬂﬁﬁﬁa def __init__(s?lf):

| DFSNRETENA R

1 A BERT%

55 dfs(self):

§§ ‘ for aVertex in self:

P E )ﬁ@%}]ﬂéﬂﬁ aVertex.setColor('white")

aVertex.setPred(-1)
for aVertex in self:

> £ if aVertex.getColor() == 'white’:
QD%EQEE@EEEIJIJ& self.dfsvisit(aVertex)
&=, NERERAR
dfsvisit(self,startVertex):
startVertex.setColor( 'gray’)

B ERE# self.time += 1
#'iﬁﬁ/yﬁ startVertex.setDiscovery(self.time)

for nextVertex in startVertex.getConnections():
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if nextVertex.getColor() == 'white':
‘ nextVertex.setPred(startVertex)
;%Eﬁt%ﬁl}aiﬁ“ﬂ self.dfsvisit(nextVertex)
startVertex.setColor( 'black")
AR KRR 5 = A IR/ TR R /2017 self.time += 1

startVertex.setFinish(self.time)
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from pythonds.graphs import PriorityQueue, Graph, Vertex
def dijkstra(aGraph,start):
pq = PriorityQueue()

Xjﬁﬁﬁ]-)ﬁ,ﬁl—i@iﬁ : start.setDistance(9)

pq.buildHeap([(v.getDistance(),v) for v in aGraph])

X,
S
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% 2B AIL5TBAS while not pq.isEmpty(()j im0
)i . currentVert = pq.delMin
J ﬁE%BA@JHjBA for nextVert in currentVert.getConnections():
= newDist = currentVert.getDistance() \
§. + currentVert.getWeight(nextVert) 4
A2 A if newDist < nextVert.getDistance(): —
- 1IfaﬂHjBA]-ﬁ"-‘h‘_‘ﬁE7B\ nextVert.setDistance( newDist ) z
TﬁIﬁ,\ﬁ“E"Jd ISt #ﬁ nextVert.setPred(currentVert)
A '
/I\EHH}A@J pq.decreaseKey(nextVert,newDist)

def bfs(g,start):

start.setDistance(9)
start.setPred(None) B FSXj'tB
vertQueue = Queue()
vertQueue.enqueue(start)
while (vertQueue.size() > ©):

currentVert = vertQueue.dequeue()

for nbr in currentVert.getConnections():

if (nbr.getColor() == 'white'):
nbr.setColor('gray")

nbr.setDistance(currentVert.getDistance() + 1)

nbr.setPred(currentVert)

vertQueue.enqueue(nbr)
currentVert.setColor('black")
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