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i2tPath
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MSRERESSEY - ADT Graph

y  IMREVEZEBIADT GraphfEXUIT :
Graph(): €lEZ—A=8H;

addVertex(vert): F—/T1 &Vertexst Zm AN K+
addEdge(fromVert, toVert): Fmm—5& A il
addEdge(fromVert, toVert, weight): Am—&FMH @i
getVertex(vertKey): & %A AvertKeydyTn =
getVertices(): RS RE ¥ AR &3 &

in: #&MBvert in graph®yiE e X, LEN &AE A& K FTrue/False

) ADT GraphRIEEMFZBRMER

AR3EFEFadjacency matrixf=4R3E % adjacency list
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MPIEHIFAdjacency List

) SBiEFIEadjacency listalURENRRENESHTMAE I

YIr— NN A5 A EG £ % (master list)
FHNEFEENTNE, BRFE—ANS58FFAEZENIA R LT R
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| Id i ||V0n \
adj={V1:5,V5:2}

id = I|V1 n
adj ={V2:4}

id = IIV2II

adj={V3:9}
Vertex Objects

id = "V3"
adj ={ V47, V5:3}

id = "V4"
adj ={V0:1}

id = "V5"
adj={V21,V48) |
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ADT GraphBJ3EIR

y  EEFAINEVertex§llGraph
Graph®k & 7 &4 AT/ TN &89 £ Zmaster list

Vertex | &2 7 TR &43 &, AR REZEALGE L
class Vertex:
def __init_ (self,key):
self.id = key
self.connectedTo = {}
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=R def addNeighbor(self,nbr,weight=0):
NbrETRAXISR self.connectedTo[nbr] = weight

def __str__ (self):
return str(self.id) + ' connectedTo: ' \
+ str([x.id for x in self.connectedTo])

def getConnections(self):
return self.connectedTo.keys()

def getId(self):
return self.id

def getWeight(self,nbr):
AR FHER G = (B B F e/ PRos/2016 return self.connectedTo[nbr]



ADT GraphBJ3EIR

class Graph:
def __init__ (self):
self.vertList = {}
self.numVertices = ©

def addVertex(self,key):
self.numVertices = self.numVertices + 1
newVertex = Vertex(key)
self.vertlList[key] = newVertex
return newVertex
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def getVertex(self,n):
if n in self.vertlList:
return self.vertlList[n]
else:
return None

D /A \

BT key BTN

def _ contains__ (self,n):
return n in self.vertlList
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ADT GraphBJ3EIR

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

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

if f not in self.vertlList:
nv = self.addVertex(f)

if t not in self.vertList:
nv = self.addVertex(t)

L
}T@I’{F‘_B?A']ﬁlﬁmﬁli self.vertList[f].addNeighbor(self.vertList[t], cost)
RY R

def getVertices(self):
return self.vertlList.keys()

def _ _iter_ (self):
return iter(self.vertList.values())
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ADT GraphBYSEIR : SEf

98 555 for i in range(6):
g.addVertex(1i)

1
5
(=3 © connectedTo: []
-l 1 connectedTo: []
P 2 connectedTo: []
Zf 3 connectedTo: []
=" 4 connectedTo: []
@)
N ° connectedTo: []

>>> print g.vertlList

{@0: @ connectedTo: [], 1: 1 connectedTo: [], 2: 2 connectedTo: [], 3: 3 connecte
dTo: [], 4: 4 connectedTo: [], 5: 5 connectedTo: []}
_ : 7
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ADT GraphBYSEIR : SEf

.addEdge(0,1,5)
.addEdge(9,5,2)
.addEdge(1,2,4)
.addEdge(2,3,9)
.addEdge(3,4,7)
.addEdge(3,5,3)
.addEdge(4,0,1)
.addEdge(5,4,8)
.addEdge(5,2,1)
or v in g:

>0
>
B g
>>>
F DD
>>>
>>>
v g
>>>
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for w in v.getConnections():
print "(%s, %s)" % (v.getId(), w.getId())
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cool



TR : X RE

RRAXRETLAEEARINEEFREE (LM FEBRIERFRBE )
BRI L EEA TR G NE T, BRI R A 49

y BVIBNREESZ, U811 NS (RiF) SHEmBHEH
fTELE: , MNREEUIPFE |, MEZ—FKib
Bf IR B 4 B 20(n"2), T ArAaANFE6511040H#13), F &A8i126007

KL AL

 HNEEECRAENE , BNMEALIERETHRA , f#ivimc
EEFINFE |, LIEEF _” =AYEIE , e LECtRichIERRER
BEXANEE |, FRERARAE , BER—/MERIRIRZEE B

1
5
=
7S
—
=
O

>

:

Bfwe], _OPE P_PE PO_E POP_
POPE POPE POPE POPE
ROPE PIPE POLE POPS
NOPE PAPE PORE
HOPE POSE
LOPE POKE
A A FHIK G = 8] B 5 I/ BRE/2016 I

COPE



iR : AR ERIRKRE

, FILASRAIPy thonFRISRIELT I -
def buildGraph(wordFile):
d = {}
g = Graph()

wfile = open(wordFile, 'r")
# create buckets of words that differ by one letter
for line in wfile:
word = line[:-1]
for 1 in range(len(word)):
B T4 bucket = word[:i] + '_' + word[i+l:]
if 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():

= A — for wordl in d[bucket]:
[ — IR for word2 in d[bucket]:

Z BN IS if wordl != word2:
g.addEdge (wordl,word2)

¥
=
=]
%
N PEEEEEE D

AHEARFHERE = 18] B return g
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SCIRT FEEfSciEZE (Breadth First Search)
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BFS%IE OF £

» ATIREFERSHNIAZE , ARRESINS , EARSIENA N EHE

JE B distance: AATIETR & 2| BLTR RO IELE KA ;
AT IR Epredecessor: i8] 2| A2 45 TR & 69 B 1) 512 ;

Fé.color: FMIRTHMEANALIN (L) . 22K (k&) . E££
CaTAIRE (Be) -

EBRERA—MATIQueue RITERIMATN=HITHIF , RET—1E
RENINS (PARTRR )

» MBIRIRRsFIR , (FARRIINIRS , tREAKeE , 55730 , 7l

IXJaNone , TAARAT , I TFREMEHE IS ¢
IE B —ANTR EAE A S AT TR S

W H L AT G AIARETR &, R R M ARG ETR &, WFLmE LA &
& (KI) , FEHKE L, FIRTAE A LATINE, AR P+

TG, WS eREALE (LREFL) , HAFREE P KL
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BFSHRiE{XH

def

ENBAE{ES
=[5

SRR
=51

bfs(g,start):

start.setDistance(9)
start.setPred(None)
vertQueue = Queue()
vertQueue.enqueue(start)
while (vertQueue.size() > 0):

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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BFSEiEES

) {EBFSLAFOOLAEIRTRS , iBA TEABIRS , HABANIRSEE,
i SR TR e =

> BiRTLIEE —4 B E R 2R IR E FooL R — M BRiAl IR =AY A=
Bt ! def traverse(y):

H abE) % =N
) RB%E : BFSHESE! while (x.getPred()):

T N e

A ? print(x.getId())
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wordgraph = buildGraph("fourletterwords.txt")

bfs(wordgraph, wordgraph.getVertex('FOOL"))

traverse(wordgraph.getVertex( 'SAGE"))

JE oA Ik 5 o A AL e kst 201 #Etraverse (wordgraph . getVertex("COOL "))
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y  BFSELEEMEAINBEIARIERE : while-for

whilefEZr3t B F AR &7 Bl —k, BTARO(|V])
ik B Ewhile ¥ 69for, B TH LA AR £ LALIWETR Sud NG ETIE T 2 4%
¥t —k, mEANRERS HRLK, IR SZHESTLIL, —£ &
O(|E)
42 AT RBFSHY BT IA] B 22 B AO0(|V|+]|E])

y AR IERANN B R EiE
EFBFSHZ G, TR &AWL 342, &S H0(|V])
QERFAXZFRELE N, &% HAEFERNEZ

» RESI1: BEAGERETEEE ( ADT Graph SEM
buildGraph, BFS. traverse)

WRiagr2 . BERESIFRIFAIERERZEIRADT Graph

AT A F B = (B A 5 5 TR /BR/2016
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I FiFlalEiKnight’s Tour Problem

BN ELIBFRmirE S A S R i5 T EE
 E—TERREEELE  —MEFD” (IFt) | RERSER”’

A
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= FE—ANIXAE R A ML B AR ) — ok R o
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Gk AMEFETH AR 4|36 |41 [14| 11 [62]09
ERBRREEERTIALREN FXF)-1) thosn |l T I O
55 37 17 63
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def knightGraph(bdSize):

ktGraph = Graph()

for row in range(bdSize):

for col in range(bdSize):

nodeId = posToNodeId(row,col,bdSize)

B aiAEH newPositions = genlLegalMoves(row,col,bdSize)

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
def genlLegalMoves(x,y,bdSize):
newMoves = []

EH8MNRF moveOffsets = [(-1,-2

(UOWAD) PRI

=]

for i in moveOffsets:
newX = X + i[0]
newY =y + i[1]
N A L S if legalCoord(newX,bdSize) and legalCoord(newY,bdSize):
AN EDEHE newMoves.append( (newX, newY))
return newMoves

def legalCoord(x,bdSize):
if x >= @ and x < bdSize:
return True

else:
R AFHIRE T8 ¥4 return False
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y AFRRIFTAGFNENEEZE EZERREMKIEZE (Depth
First Search:DFS)

y  (EEEBNRRIT EfiER  EZERIEREMSS | REMNTE
ZEoaMNEZEERARTER , NIRRT EZRENREE LR
RN , RENE—EERE T »

y  FHETEADFSHIAANEMEL
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B —/DFSEXREAHER, LFMERZT Ei7E, TIEHECERAL EHa9L
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B E S F RN B R T ERG (A LRSS AT T) i
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knightTour(n,path,u,limit):
o = u.setColor('gray’)
é?gég;ém Path.app?nq(u)

if n < limit:
nbrList = list(u.getConnections())
R
done = False
MR Bk while i < len(nbrList) and not done:

=X ; path:i&F ; u:ZREITT

= limitERERE

X GiAMEoNiE
N

o= if nbrList[i].getColor() == 'white':
HITRARA done = knightTour(n+l, path, nbrList[i], limit)
i=1i+1
NI 1f not done: # prepare to backtrack
EBTTIRTTALE ’
g§;z' Eﬁﬁ% path.pop()
e L A u.setColor('white’)

\ > — _/\
IKZIKE_F | ¥lce:

done = True
return done
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@ sfnbriistay R 35, AR 7 XHRFI A 297 PR, T AME138 X 84t 4
& B JE] 55 76 4% 3% % B 1] 44K 2] 4 48|
A =
= > MRS ERnbrList= list(u.getConnections()) , EHiELARIE
5 IFFFRBERERTHEENTZRE , FIRNEE , UENT
= nbrList= orderByAvail(u) | &
Fruay & kAL 30 A AL EAEHE . BA R &S AR TR AR % =7
def orderByAvail(n):
resList = []
9 . 3 5L 1 S L A for v in n.getConnections():
BF: A ARREER? if v.getColor() == 'white’:
21X AR AR 24T ? c =0
for w in v.getConnections():
if w.getColor() == 'white':
c=c+1

resList.append((c,v))

resList.sort(key=1lambda x: x[0])
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— from pythonds.graphs import Graph
7 class DFSGraph(Graph):

BF%%%M@W% def __init__ (self):

ﬁ“jﬂlﬁﬁ super().__init_ ()

DFSMJ%MWH@ self.time = ©

A BRERTE

def dfs(self):

for aVertex in self:
aVertex.setColor('white")
aVertex.setPred(-1)

for aVertex in self:

NERIAEFREIRRITR if aVertex.getColor() == 'white':
= MIEEZRA self.dfsvisit(aVertex)

3}
&
4x
4
5
gﬁ
S STERIRALY,
5

dfsvisit(self,startVertex):
startVertex.setColor('gray’)
BEE9228 self.time += 1
startVertex.setDiscovery(self.time)
for nextVertex in startVertex.getConnections():

if nextVertex.getColor() == 'white':
nextVertex.setPred(startVertex)
REFET15a] self.dfsvisit(nextVertex)

startVertex.setColor( 'black")

L e e v s e self.time += 1
ALTAFHIR S =17 A 5 e/ PR startVertex.setFinish(self.time)
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B{C E |, Elli=vertexXRRIpERdist lFicE A FRT=E
AN REFNEBERE (NEzZH) , EEUERps/ TRs
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IR AR R FEE— MRS IPriority Queuedgiz=hl , fL5EEA
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=, AEA RN SAdistizHe , MEMABRSAdistig A
sys.maxint ( ERAZEEL) , ZEBMIAILTERATL,
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from pythonds.graphs import PriorityQueue, Graph, Vertex
def dijkstra(aGraph,start):

pq = PriorityQueue()

Fj start.setDistance(9)
ﬁiigggﬁiégéigﬁﬂi pq.buildHeap([(v.getDistance(),v) for v in aGraph])
* 2 while not pq.isEmpty():

(A=A HBA currentVert = pqg.delMin()
for nextVert in currentVert.getConnections():
newDist = currentVert.getDistance() \

. n + currentVert.getWeight(nextVert)
IEBTHBATRRFTEB if newDist < nextVert.getDistance():

EIumeddist , 7 nextVert.setDistance( newDist )
ZEHEBAG nextVert.setPred(currentVert)

pq.decreaseKey(nextVert,newDist)

def bfs(g,start):
start.setDistance(9)
start.setPred(None) BFSXTJ‘ H:
vertQueue = Queue()
vertQueue.enqueue(start)
while (vertQueue.size() > 0):
currentVert = vertQueue.dequeue()
for nbr in currentVert.getConnections():
if (nbr.getColor() == ‘white'):
nbr.setColor('gray")
nbr.setDistance(currentVert.getDistance() + 1)
nbr.setPred(currentVert)

o “ N SN A, A ey Vo vertQueue.enqueue(nbr)
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