Chapter 1: Understanding the Depth-First
Search Algorithm

Download

This is a production release. Please report any bugs you encounter.
We currently support these formats for download:

= Windows x86 MSI Installer (2.7.6) (sig)

= Windows x86 MSI program database (2.7 6) (sig)

= Windows X86-64 MSI Installer (2.7.6) [1] (sig)

= Windows X86-64 MS| program database (2.7.6) [1] (sig)

= Windows help file (sig)

= Mac 05 X 64-bit/32-bit x86-64/i386 Installer (2.7.6) for Mac OS X 10.6 and later [2] (sig). [You may need
an updated Tcl/Tk install to run IDLE or use Tkinter, see note 2 for instructions.]

» Mac OS5 X 32-bit i386/PPC Installer (2.7.6) for Mac 05 X 10.3 and later [2] (sig).

= XZ compressed source tar ball (2.7.6) (sig)

» Gzipped source tar ball (2.7.6) (sig)




1) Python 2.7.6 (64-bit) Setu! ' - S
A
_ Select Destination Directory
Please select a directory for the Python 2.7.6
(64-bit] files. R
£ Python27 ~ [Up | New |
python
. [C:\Python27\,
windows
Ba Mext = ] | Cancel |

BN CAWINDOWS\system32hcmd.exe - O x

in»python --version

14

shadmin:




About Download Gallery Documentation Theory and Publications License =

Resources Credits FAQ Contact Twitter Issues/Bugs

+ Stable and development rpms for Redhat Enterprise, or Centos systems* available
but are out of date.

Windows

» Development Windows install packages

» Stable 2.38 Windows install Dackagg_l

» Cygwin Ports* provides a port of Graphviz to Cygwin.

* WinGraphviz* Win32/COM object (dot/neato library for Visual Basic and ASP).

Mostly correct notes for building Graphviz on Windows can be found here.

About Download Gadllery Documentation Theory and Publications  License

Resources Credits FAQ Contact Twitter Issues/Bugs

Windows Packages

Note: These Visual Studio packages do not alter the PATH variable or access the registry at all.
If you wish to use the command-line interface to Graphviz or are using some other program
that calls a Graphviz program, you will need to set the PATH variable yourself.

2.38 Stable Release

¢ graphviz-2.38.msi |
¢ graphviz-2.38.zip




ﬁ Graphviz — >

Select Installation Folder

The inztaller will inztall Graphviz to the following folder.

To inztall in this folder, click "Mest". Taoinstall to a different folder, enter it below or click “'Browse"'.

Enlder:
C:\Program Files [«8E6]\Graphwiz2. 384 Browse. ..

Diigk. Cozt...

Install Graphviz for yourseff, or for anyone who uses this computer:

() Everyone
(®) Just me

Cancel ¢ Back




Edit environment variable >

A\ ProgramDatainem "~ Mew
ChProgram Files\nodejs

C\Program Files\nodejs', Edit
C:\Program Files\Amazon \AWSCLIY

ChProgram Files\Open55Llibin Browse...
C:\Program Files\Microsoft SCOL Server’, 1300 Tools\Binn',

ChProgram Files (x36)\Microsoft SOL Server\ 1400 ToolshBinn', Delete

ChProgram Files (x36)\Microsoft SOL Server\Client SDIOODEBCV30...
C:\Program Files (x26)\Microsoft SOL Servert 1400075\ Binn',

ChProgram Files (x26)\Microsoft SQL Servery 1400 Tools\Binn' Mana... Mawve Up
Ch\Program Files\Microsoft SOL Server, Client SDIOODBCV 30 Tool..,
C:\Program Files\Microsoft 5CL Server’ 140 Tools\Binn', Move Down

ChProgram Files\Microsoft S0OL Server' 140,075\ Binn’,
C:\Program Files (x86)\Microsoft SOL Server\ 110WDTS4Binn',
ChProgram Files Edit test...
Ch\Go'bin

Ch\HashiCorpiVagrantbin
Elapache-maven-3.54\bin

C\Program Files\Git\crmd

C:\Prograrm Files (x26)\Graphviz2. 38\ bin 1

QK Cancel

BN CVWINDOWS\system32iemd.exe — O >

chadmin:




B CAWINDOWS\system32iomd.exe — O ot

‘admin»cd documentsi\ai‘softwares

C:\Usershadmin\Documentsiail\softwares:

Bl CAWINDOWS\systemn32iemd.exe — O >

'ersion 18.8.17134
_Dﬂpnﬂa:igﬂ_ ALl r

n drive C has no

Serial Number is 9A21-5F26

C:\Usershadmin\Documen ai\softwares




BN CAWINDOWS\system32iemd. exe — O =

\pip (python 3.6)

2816,

~ more information.

impor
impor




' [# PyDev Package 7 = g
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w =% DFS A
w = d1
w = d11
1170t
v (= d12
17 et
12 bt
v = d2
w = d21
217 bt
[= d22
w [= d3
(L] 316
y (= Doit yourself Code
[F] FibonacciExample.py
[F] Mode.py
[F] NodeTest.py
[F] RecursiveDFS.py
[F] Stack.py
[F] StackDFS.py
[B1_State mur

0 itemns selected




Tree Representation of File System
current
directory

LT

Ingredients of Searching

Initial State Successor Function Goal Function
Where do we start How do we explore from How do we know we found
searching from? current state? the solution?

@




[% PyDev Package Explorer 52 = 8 |[[F *state %2 . [F] StateTest W
=i

&l || 1.
F
V%gl:s‘ﬂ 3 This script solves the file search application using Depth First Search
» P
» = d2 5
S d3 6 import os
» [ Do it yourself Code 7
[F] FibonacciExample.py :g (1355, ftate.
% Node.py 1@ This class retrieves state information for search application
ModeTest.py 11 o
[F] RecursiveDFS.py 12
[ Stack.py
[F] StackDFS.py

[F] State.py
[F] StateTest.py

5 e pythen (Ch\Users ... conda3\pythen.exe)

Bl Console 53 XK E REE|PE tE2 -0

<terminated> StateTest.py [C:\Python2T\python.exe]

"C:\Users\\admin\\Documents\\9781787289376 Code\‘\code‘\\5ection 1\\d1l', A
'C\\Users\\admin\\Documents\\9781787289376 Cede\\code'\\Sectien 1'\\d2',
'C:\\Wsers\\admin\\Documents\\ 9781787289376 Cede\\code\\Section 1\\d3']
successor of  C:\Usershadmin\Documents\9781787289376_Code\code\Section 1\d2\d21 :
'C:\\WsersY\admin\\Documents\\ 9781787289376 Code\\codel\\Section 1'\\d2\\d214\F211.%xt"]




B console BEXKRE EER B EE B -5-= 8

<terminated> StateTa:tE,r [C:APython2T\python.exe]

S U e L L | NV e | [y ey e e e e e e Y gy ey Y R N Py |
L)

successor of Ci\Usershadmin\Documents\9781787289376_Code\code\Section 1hd2\d21 :
'C:\\Wsers\\admin\\Documents\\9781787289376 Code\\code\\Section 1%\d2\\d21\\f211.txt"
CirvUsersiadminiDocuments\97817872809376_Code'\code\Section 1 15 goal state = False
C:\Users\admin\Documents\9781787289376_Code\code\Section 1\d2'd21 is goal state = False
C:\Users\admin\Documents\9781787289376_Code\code\Section 1h\d2\d214f211.txt is goal state = True

curre
directory

O  Depth
None Reference to parent node

[d1,d2,d3] Reference to children nodes




current

directory

1 depth

Current directory reference to parent node

[f31] reference to children node




current

directory

3 Depth

d1l1l Reference to parent node

[] Reference to children node




How to Add a Child Node?

ParentNode.children.add(ChildNode)

ChildNode.parent = ParentNode parent

ChildNode.depth = ParentNode.depth + 1

children

Current

directory




& Console 2

BXRYOE| R EEE 2E-8y= 8

=terminated> ModeTest.py [CA\Pythond Mpython.exe]

FRRPRRERRPREPREERERRERRERRRE®

C

:\UsersiadminiDocuments\9781787289376_Codel\code\Section
:\UsersiadminiDocuments\9781787289376_Codel\code\Section
s\UsershadminiDocuments\9781787289376_Codel\code\Section
s\UsershadminiDocuments\9781787289376_Codel\code\Section
thUsershadmindDocumentsh9781787289376 Codelcode'\Section

1

1\.project

1. pydevproject

1\Do it yourself Code
1YFibonacciExample. py

Wsershadmin\Documents\0781787289376 Code'\code\Secticn

14Node. py

tWUsersh\admin\Documents\9781787289376_ Code\code\Section
thZWsershadminDocuments\ 9781787289376 Codel\codehSection

1\Node. pyc
1\ NodeTest.py

:AWsershadmin\Documents\9781787289376 Codelcode\Secticon

1\ RecursiveDF5.py

D MUsershadmin\Documents\9781787289376 Codelcode\Secticn

1\Stack.py

MWsershadmin\Documents\9781787289376 Codel\codel\Section

14StackDFS. py

MWsershadmin\Documents\9781787289376 Codel\codel\Section

14 State.py

:\UsersiadminiDocuments\9781787289376_Codel\code\Section
:hWWsersadmin\Documents\9781787289376 Codel\codehSection

1\State.pyc
1hStateTest. py

aNaNaNallaNalialialiallallaNalialiasNalalal

:\UsersiadminiDocuments\9781787289376_Codel\code\Section
s\UsershadminiDocuments\9781787289376_Codel\code\Section
s\UsershadminiDocuments\9781787289376_Codel\code\Section
t\Usershadmin\Documents\9781787289376 Codel\code\Section

1\ stateTest.pyc
1hdl
1hd2
1hd3

—
B Console i3

O

<terminated> Stack.py [C:\Python2 7\ python.exe]

stack []
stack [1, 2, 3, 4]




Add root with initial state to
stack and tree

Pop node from stack

Does node
have goal
state?

Add children nodes to stack
and tree




current

directory

mmE o

) Console &2 ux&%g|55§i|&ﬂ§l@|"@'ﬁ'=ﬁ
<terminated> StackDFS.py [C:\Python2T\python.exe]

-- pop -- C:\Users\admin\Documents\9781787289376_Code\code\Section 1 "
-- pop -- C:\Users\admin\Documents\9781787289376_Code\code\Section 1\.project

-- pop -- C:\Users\admin\Documents\9781787289376_Code\code\Section 1\.pydevproject

-- pop -- C:\Users\admin\Documents\9781787289376_Code\coede\Section 1\De it yourself Code

-- pop -- C:\Users‘\admin\Documents%\9781787289376 Cede'\cede\Section 1\De it yourself Cede\Node.py

-- pop -- C:\Users\admin\Documents\9781787289376_Code\code\Section 1\Do it yourself Code\Node.pyc

-- pop -- C:\Users‘\admin\Documents%9781787289376 Code‘\codel\Section 1\De it yourself Code\RecursiveDFS.py
-- pop -- C:\Users\admin‘Documents\9781787289376 Code\codelSection 1\De it yourself Codel\State.py

-- pop -- C:\Users\admin\Documents\9781787289376_Code\code\Section 1\Do it yourself Code\State.pyc

-- pop -- C:\Users\admin\Documents\9781787289376_Code\code\Section 1\Do it yourself Code\dl

-- pop -- C:\Users\admin‘\Documents\9781787289376_Code\code‘\Section 1\Do it yourself Code’\dl\dll

-- pop -- C:\Users\admin\Documents\9781787280376_Code\code\Section 1\De it yourself Codel\d1\d11\f11l.txt
-- pop -- C:\Users\admin\Documents\9781787289376_Code\code\Section 1\Do it yourself Code\dl\dl2

-- pop -- C:\Users\admin‘\Documents\9781787289376_Code\code\Section 1\De it yourself Codeh\dl\d12\f121.txt
-- pop -- C:\Users\admin‘\Documents\9781787289376_Code\code\Section 1\Do it yourself Codeh\d1\d12\f122.txt
-- pop -- C:\Users\admin\Documents\9781787289376_Code\codel\Section 1\Do it yourself Code\d1‘\f1ll.txt

-- pop -- C:\Users\admin\Documents\9781787289376_Code\codeM\Section 1\Do it yourself Code\d1\f12.txt

-- pop -- C:\Users\admin\Documents\9781787289376_Code\code\Section 1\Do it yourself Code\d2

-- pop -- C:\Users\admin\Documents\9781787289376_Code\code‘\Section 1\Do it yourself Code‘\d2\d21

-- pop -- C:\Users\admin‘\Documents\9781787289376_Ceode\code\Section 1\De it yourself Code’\d2\d21\f21l1.txt
reached goal state




- LiClipse (UNREGISTERED)

File Edit Refactoring Source Mavigate Search Project Pydev Run ndow Help
Ink B H-O-L-OBIE SR e
[# pyDe 2 = O || [ state f@ StateTest f@ NodeTest f@ Stack f@ StackDFS 52 = 8
BGl® o) = =
v 5 DFS g @author: Devangini Patel
» = dl a4
» [ d2 5= from Node import Node
y &= d3 & from State import State
> [ Do it yourself Code ;
@ FibonacciBxample. 9= def performStackDFS{):
[l Nedepy
[F] ModeTest.py
[P RecursiveDFS.py 3 Console 2 = X & % El E] -f'*l B & @| mB~-cgy= 0
[F] Stack.py <terminated> StackDFS.py [C:\Python27\python.exe]
[P] StackDFS.py reached goal state "
B Statepy ||
] StateTest.py 8 - C:\Usershadmin\Documents\9781787289376_Code\code\Section 1
1 - C:\Usershadmin\Documents\9781787289376_Code\code\Section 1\.project
v @ python (C:\Pythor 1 - C:\Usershadmin\Documents\9781787289376_Code\code\Section 1\.pydevproject
> € (Python2? 1 - C:\Usersiadmin\Documents\9781787289376 Code\code\Section 1\Do it yourself Code
= External Libs 2 - C:\Users\admin\Documents\9781787289376 Code\code\Secticn 1\Do it yourself Code\Node.py
5 Ei Forced builting ||2 - C:\Usersiadmin\Documents\9781787289376_Code\code\Section 1\De it yourself Code‘Node.pyc
=), Predefined Corr 2 - C:\Users\admin\Documents\9781787289376 Code\code\Section 1\Do it yourself Code\RecursiveDFS.py
=) Systern Lib: 2 - C:\Usersh\admin\Documents\9781787289376 Code\codel\Secticn 1\Do it yourself Code\State.py
’ ystem Libs 2 - C:\Usershadmin\Documents\9781787289376_Code\code\Section 1\Do it yourself Codel\State.pyc
2 - C:\Usershadmin\Documents\9781787289376_Code\code\Section 1\Do it yourself Codedl
3 - Ci\Usershadmin\Documents\9781787289376 Code\code\Section 1\Do it yourself Codel\dl\d1l
4 - C:\Usershadmin\Documents\9781787289376_Code\code\Section 1\De it yourself Codeld1\d11Mflll.txt
3 - C:\Usershadmin\Documents\9781787289376_Code\code\Section 1\Do it yourself Codeldi‘d12
4 - C:\Usersh\admin\Documents\9781787289376_Code\code\Section 1\De it yourself Coded\dihdl2\fl2l.txt
4 - C:\Usershadmin\Documents\9781737289376 Code\code\Section 1\Do it yourself Code’\d1\d12\f122.txt
3 - C:\Usershadmin\Documents\9781787289376_Code\code\Section 1\Do it yourself CodeldINFll.txt
3 - C:\Usershadmin\Documents\9781787289376_Code\code\Section 1\Do it yourself Codeldinfl2.txt
2 - C:\Usershadmin\Documents\9781787289376_Code\code\Section 1\Do it yourself Codeld2
3 - C:\Users\admin\Documents\9781787289376_Code\code\Section 1\Do it yourself Codeld2\d21
4 - Cr\Usershadmin\Decuments\9781787289376_Code\code\Section 1\De it yourself Code’\d2\d21%f211.txt
3 - C:\Usershadmin\Documents\9781787289376_Code\code\Section 1\Do it yourself Codeld2\d22
2 - C:\Usershadmin\Documents\9781787289376_Code\code\Section 1\Do it yourself Code\d3
1 - C:\Usershadmin\Documents\9781787289376 Code\code\Section 1\FibonacciExample.py
1 - C:\Wsershadmin\Documents\9781787289376 Code\code\Secticn 1\Node.py
1 - C:\Usershadmin\Documents\9781787289376_Code\code\Section 1\Node.pyc
1 - C:\Usershadmin\Documents\9781787289376 Code\code\Section 1\NodeTest.py
1 - C:\Usershadmin\Documents\9781787289376 Codel\code\Section 1\RecursiveDFS.py
1 - C:\Wsershadmin\Documents\9781787289376 Code\code\Secticn 1\Stack.py
1 - C:\Wsershadmin\Documents\9781787289376 Code\code\Section 1\StackDFS.py
1 - C:\Usershadmin\Documents\9781787289376 Code\code\Section 1\State.py
1 - C:\l=ershadmin\Nocument=\a7R17R77R937A Code\code\Sectinn 1\State. nur v




m LiClipse Workspace - DFS/FibonacciExample.py - LiClipse (UNREGISTERED - O X

File Edit Refactoring Source MNavigate Search Project Pydev Run  Window Help

B-ERi® % -0 -%-0pi@F il -F- 00D~ [Quick Access] ;% | [
1 PyDe % = O |[Fistste [ StateTest |[Fl NodeTest |l Stack | [l StackDFS | [F] Fibonaccixample £3 = 5 =8
BEE|L 1 " D a o
P ==>| - 2 @author: L Patel Ve =
v = DFS 3 e -
» & dl 4 |typefi|tert ‘
» (= d2 5= def fibonacci(n):
5 d3 6 if no<= 2: ) fibonace
> [ Do it yourself Code 7 return 1
[F] FibonacciExample. 8 slse:
EE 9 H return fibonacci(n-1) + fibonacci(n-2)
[F] Modepy 10
[F] NodeTest.py 11 print “fibonaccics)”, fibonacci(s)
[B] RecursiveDFS.py
[F] Stack.py
[F] StackDFS.py
[F] State.py
[ StateTest.py
v @ python (C:\Pythor|[ B Console 52 ux%%ﬁlaﬁﬁi—l&ﬂﬁﬁlda‘ﬁvm ]
> @ /Python2? <terminated> FibonacciExample.py [C:\Python2T\python.exe]
B External Libs | FRoRacci(s) 5
» ) Forced builtins
=), Predefined Cor
» = System Libs

nFibonacci Mumbers ¥
if (n <= 1) /* base case */
return n;
else /* recursive cases */
return f(n-1) + f(n-2);




What Happens When a Functionl1 Calls a Function2?

def fibonacci (n):
ifn<=2:
return 1
else:

vall = fibonacci (n-1) Arguments passed = n
| val2 = fibonacci (n-2)|
val = vall + val2
return val

Local variables = vall

Return address = val2 ...




DFS( node):

Check node has
goal state?

For each child node

Add node to tree

DFS (child node)




current
directory




M vic e - DFS/RecursiveDFS.py - LiClipse (UNREGISTERED) - [m] *
File Edit Refactoring Source Mavigate Search Project Pydev Run  Window Help
i B -0 -QU-i@PIE Fil - haro [Quick Access| | 55 | [@
12 pyDe i = O |[Eistate [ StateTest | [ NodeTest | Stack | [l StackDFS | [F] Fibonaccibxample | [F] RecursiveDFS & = =g
3
EIENIF S
v & OFS 55 from State import State -
> = dl G from Node import Node type filter t
> = d2 7
> = d3 8 4 State (St
» [ Deityourself Code 12: CIESS.."}QEI‘PSlngFS(): 4— Mode (N
[l Fibonaccibample. || 1, > ke Recursiv
[F] Nodepy 12 N Q dfs
@ NodeTest.py 132 def __init_ (self):
RecursiveDFS. 14 self.found = False
B |
[F] Stack.py hE
] stackDFS.py 175 def search(self):
[F] Statepy 188 e
[F] StateTest.py 19 search
~ & python (C:\Pythor:
" o |[ELcomle 5 S X%0m abie BE8  0-5- -0
ernal Libs
, =, Forced builtins <terminated> RecursiveDFS.py [C\Python2T\python.exe]
Predefined C -- proc -- Ci\Users\admin\Documents\9781787289376_Code\codelSection 1 A
B Predefined Corr||__ proc -- C:\Wsershadmin\Documents\9781787289376_Code\code\Section 1\.project
> m=h System Libs -- proc -- C:\Users\admin\Documents\9781787289376_Code\code\Section 1\.pydevproject
-- proc -- C:\Users\admin\Documents\9781787289376_Code\code\Section 1\Do it yourself Code
-- proc -- C:\Users\admin\Documents\9781787289376 Code\code\Section 1\Do it yourself CodelNode.py
-- proc -- C:\Users\admin\Documents\9781787289376_Code\code\Section 1\Do it yourself Code\Node.pyc
-- proc -- C:\Users\admin\Documents\9781787289376 Codelcode\Section 1\Do it yourself Code\RecursiveDFS.py
-- proc -- C:\Users\admin\Documents\9781787289376 Codelcode\Section 1\De it yourself Code\State.py
-- proc -- Ci\Usersi\admin\Documents\9781787289376_Code\codelSection 1\Do it yourself CodelState.pyc
-- proc -- Ci\Usersi\admin\Documents\9781787289376_Code)\code\Section 1\Do it yourself Codeldl
-- proc -- C:\Users\admin\Documents\9781787289376_Code\code\Section 1\Do it yourself Codel\d1\dll
-- proc -- C:\Users\admin\Documents\9781787289376_Code\code\Section 1\Do it yourself Code’\d1\d11\f11l.txt
-- proc -- C:\Users\admin\Documents\9781787289376_Code\code\Section 1\Do it yourself Codel\d1\dl2
-- proc -- C:\Users\admin\Documents\9781787289376_Code\codel\Section 1\Do it yourself Codeldlhdl2\fl2l.txt
-- proc -- C:\Users\admin\Documents\9781787289376_Code\codel\Section 1\Do it yourself Codeldlhdl2\fl22.txt
-- proc -- Ci\Users\admin\Documents\9781787289376_Code\code\Section 1\Do it yourself CodeMd1Mfll.txt
-- proc -- Ci\Usersi\admin\Documents\9781787289376_Code\codel\Section 1\Do it yourself CodeMd1Nfl2.txt
-- proc -- Ci\Usersi\admin\Documents\9781787289376_Codel\codeSection 1\Do it yourself Codel\d2
-- proc -- C:\Users\admin\Documents\9781787289376_Code\code\Section 1\Do it yourself Code\d2\d21
-- proc -- C:\Users\admin\Documents\9781787289376_Code\code\Section 1\Do it yourself Codel\d2\d21\f211.txt
ceached coal state
-- proc -- C:\Users\admin\Documents\9781787289376_Code\code\Section 1\Do it yourself Code\d2\d22
-- proc -- C:\Users\admin\Documents\9781787289376_Code\code\Section 1\Do it yourself Code\d3
-- proc -- Ci\Usersi\admin\Documents\9781787289376_Code\codelSection 1\Do it yourself CodeMd3Wf3l.txt v
< > < >




[% pyDe 22 = B || [P state
B | #
v 5 DFS 2
= di -
(= d2
= d3

(= Do it yourself Code

[F] FibonacciExample.

[F] Node.py

[F] ModeTest.py

|F] RecursiveDFS.py

[F] Stack.py

[F] StackDFS.py

[F] State.py

[F] StateTest.py

v @ python (Ch\Pythor

& [Python27
=i, Bxternal Libs
=i Forced builtins
=i, Predefined Corr
=i System Libs

OB R @ W0

]

[rap

B LW WL W W Wb W W R R R
@

t&l\Jl—‘

s
in

46

@ StateTest

[~ N
m
“h

[F] NodeTest [B] Stack [F] StackDFS

rootNode = Nede(initialstate)

self.DFS(rootNode)

rootNode.printTree()

DFs(self, node):

if not self.found:
print “-- proc --", node.state.path

if node.state.checkGoalState():
noint bed gogl "

I SELf‘fOL.-Ind = .Tr‘.ue. I

else:

childStates = nede.state.successorFunction()

for childState in childStates:

: childNode = Node(State(childState))
node. addChild(childNode)

self.DFS(childiode)

B FibonacciExample

[F] *RecursiveDFS &1




2 PyDe &2

= 8

b =5 DFS

(= di

(= d2

(= d3

L—b Do it yourself Code

<

EEEEEEEE

FibonacciExample.
MNode.py
ModeTest.py
RecursiveDFS.py
Stack.py
StackDFS.py
State.py
StateTest.py
python (C:\Pythor
& /Python27

=i, External Libs
=i, Forced builtins
=i, Predefined Corr
= Systern Libs

reached goal state
@ - C:\Users\admin\Documents\9781787289376_Code\code\Section 1
1 -

C:\Usershadmin\Documents\9781787289376 Code\code\Section 1\.project

@ ModeTest @ Stack @ StackDFS @ FibonacciExampl @ RecursiveDFS &3 iﬂ MNode S

9= class RecursiveDFS():

182

138 def _ init_ (self):

1 self.found = False

def search(self):

5

19 the

28

22 initialState = State()

23

& Console 52 ‘_.XS&% |_-Ex |H§|@|=‘ = [
<terminated> RecursiveDFS.py [C\Python27\python.exe]

-- proc -- C:\Users\admin\Documents\9781787289376_Code\code\Section 1

-- proc -- C:\Usershadmin\Documents\9781787289376_Code\code\Section 1\.project

-- proc -- C:\Users\admin\Documents\9781787289376_Code‘\code\Section 1\.pydevproject

- proc -- C:\Users\admin\Documents\9781787289376_Code\code\Section 1\Do it yourself Code

- proc -- C:\Users\admin\Documents\9781787289376 Code\code\Section 1\Do it yourself Codel\Node.py

-- proc -- C:\Users\admin\Documents\9781787289376_Code\code\Section 1\Do it yourself Code\Node.pyc

-- proc -- C:\Usersh\admin\Documents\9781787289376 Code\code\Section 1\Do it yourself Code\RecursiveDFS.py
-- proc -- C:\Users\admin\Documents\9781787289376 Code\code\Section 1\Do it yourself Codel\State.py

-- proc -- C:\Users\admin\Documents\9781787289376_Code\code\Section 1\Do it yourself Codel\State.pyc

-- proc -- C:\Users\admin\Documents\9781787289376_Code\code\Section 1\Do it yourself Codeldl

-- proc -- C:\Users\admin\Documents\9781787289376_Code\code\Section 1\Do it yourself Code\d1\dll

-- proc -- C:\Users\admin\Documents\9781787289376_Code\code\Section 1\Do it yourself Codel\dl\d11'f11l.txt
-- proc -- C:\Users\admin\Documents\9781787289376_Code\code\Section 1\Do it yourself Code\d1\dl2

-- proc -- C:\Users\admin\Documents\9781787289376_Code\code\Section 1\Do it yourself Codel\dl\d12\f121.txt
-- proc -- C:\Users\admin\Documents\9781787289376_Code\code\Section 1\Do it yourself Code\d1\d12\f122.txt
-- proc -- C:\Users\admin\Documents\9781787289376_Code\code\Section 1\Do it yourself Code\dI\fll.txt

-- proc -- C:\Users\admin\Documents\9781787289376_Code\code\Section 1\Do it yourself Code\dI\fl2.txt

-- proc -- C:\Users\admin\Documents\9781787289376_Code\code\Section 1\Do it yourself Code\d2

-- proc -- C:\Users\admin\Documents\9781787289376_Code\code\Section 1\Do it yourself Code\d2\d21

- proc C:\Users\admin\Documents\9781787289376_Code\code\Section 1\Do it yourself Code\d2\d21\f211.txt




Chapter 2: Understanding the Breadth-First
Search Algorithm

Social Network
i







How Does it work ?

o o
o -

Edge




Graph in Python

dictionary

a—b, c
b —-c, a

c —a, b
Cc
Using Graph as a Tree

node connections







Queue Operations

+ Enqueue B
At back

FIFO (First in first Out) - Dequeue
At Front

El Console 3
i python.exe]

deque([])
deque(['2", '2%, '3', "4'])




Add root with initial
state to queue, tree, visited
list

Dequeue node from queue

Does node
have goal
state?

Add children nodes to
queue, tree, visited list if
child node not visited




BFS Flow

- - - -pm
0
1
2
3




|

&l Console 32

<terminated> CQueueBFS.py [CA\Python2 T python.exe]

-- dequeue
-- dequeue
-- dequeue
-- dequeue
-- dequeue
-- dequeue

Dev
Tom
seth
Ali
Kai
111l

reached goal state

Path

-» Dev

-» Tom

-»  Jill
Tree

8 - Dev
1 - Tom
2 - Kai
2 - Jill
1 - Seth
2 - Harry
1 - Ali
2 - Ram

DFS

0

——-

* Give preference to children

* Backtrack to previous level

Order of Node Traversal

BFS

¢ Cover level by level

* Give preference to siblings




DFS

"

H

e Stack

Data Structure

BFS

* Queue

DFS

2

* DFS(c), implicit stack = [(e), (c,d)]
* O(d), d = depth

Memory Used

BFS
0
1
2
* BFS(c), queue = [c,d,f,g]
* O(b™d), b = branching factor




DFS

2

* DFS finds suboptimal solution d
before optimal solution e

Optimal Solution

BFS

2

* BFS finds optimal solution e
before d

University Navigation Application

Bus Stop

Library Ség:fenrt Theater
|
Car Park Store gzﬁgj
Maths Canteen
Building
- Al Lab




Classes in Our Application
- GraphData
State

depth
——» nhame parent
children
init()
—» getlnitialState() init() QueueBFS
— successorFunction() addChild()
heckGoalStat printTree()
N . performQueueBFS()
printPath()

Changes for University Navigation Application

place

o

getlnitialState()

successorfFunction()
checkGoalState()




Chapter 3: Understanding the Heuristic
Search Algorithm

University Navigation Application

2 2 Student Center
g Bus Stop e——» 1.4
Library ’

7 Theater
6 5 4 2
5 Sports Center
N 5 1.4

Car Park Store
3 i

3

2
1 - Maths Building Canteen
O m

Al Lab
-4 -2 0 2 4 6 8 10 12







Operations

Insert with priority

low C Iy D
1 5 5

=
& Console i3
<terminated> PriorityCueue.py [C\Python2 T python.exe]

high




Create Simple Tree







Visualizing a Tree

Fringe

8.94427191

Maths Student
Building Center

8.24621125124 e s

6.40312423743
8.94427191

8.24621125124

2.2360679775




Node Class

Node

init (state, parentNode)
setParent()
printTree()
printPath()

computeHeuristic()







University Navigation Application

Bus Stop & Student Center

Libra
Y Theater
Sports Center
@
Car Park Store
Maths Building Canteen

Al Lab

0 2 4 §) 8 10




Add root node to pqueue and tree

Get front node from pqueue

Does node
have goal
state?

Add children nodes to pqueue and tree




8.94427191

8.94427191

8.24621125124

8.0 6.40312423743 8.94427191




8.0

2.2360679775

8.94427191

8.24621125124

6.40312423743

8.94427191




8.94427191

8.24621125124

8.0 6.40312423743 8.94427191

2.2360679775

1.0 6.40312423743




8.94427191

8.24621125124

8.0 6.40312423743 8.94427191

2.2360679775

8.24621125124

1.0 6.40312423743

2.2360679775




8.94427191

8.24621125124

8.0 6.40312423743 8.94427191

2.2360679775

1.0 6.40312423743

2.2360679775




Greedy Best First Search Solution

g Bus Stop Student Center
Library

- Theater

Total
1 distance

= 14.24
5 1 Sports Center
4 u

Car Park ‘Store
3 i
2
1 Maths Building Canteen
01 Al Lab
4 2 0 2 4 6 8 10 12




Optimal Solution

g Bus Stop ® - Student Center
Library
7 Theater
o
S5 Sports Center
41 e
Car Park 7 Store
3
2 | Total distance = 12
e Maths Building & Canteen
’] 5 Al Lab
4 -2 0 2 4 6 8 10 12




University Navigation Application

Bus Stop 2 7 2 Student Center
Lib
braty Theater
5
448.9 Sports Center
Car Park ° N store
4+8.0
7+6.4
Maths Building Canteen
o‘LAI Lab
T AT T S S




Node Class

Node

init (state, parentNode)
setParent()

printTree()

printPath()
computeCost()
computeHeuristic()




Node.computeCost()

Bus Stop

costFromRoot = O Car Park

costFromRoot = 2
costFromRoot = 7

costFromRoot = parent's costFromRoot + distance of parent
node to current node




Add root node to pqueue and tree

Get front node from pqueue

Does node
have goal
state?

Add children nodes to pqueue and tree




8.94427191

10.2462112512




8.94427191

10.2462112512

12.94427191  13.4031242374

8.94427191

10.2462112512

12.0 . 12.944271971

12.4852813742




8.94427191

10.2462112512

12.4852813742

12.0 19.4031242374 14.513233076

8.94427191

10.2462112512

12.0 13.4031242374 12.9442719

12.4852813742 X 14.2462112512

12.0 19.4031242374 . 14.513233076

15.2360679775




15.2360679775

8.94427191

10.2462112512

12.0 13.4031242374

12.4852813742 X 14.2462112512

12.0 19.4031242374 . 14.513233076

12.9442719







1







x1=estimate
cost to 5
X2 =estimate
cost to 5




