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Chapter Description

« Expected Outcomes
— Student able to apply the greedy search to solve given problem
— Student able to apply the A* search to solve given problem

» References
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 Heuristic function
« Greedy search
« A* search
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Heuristic function

* Without incorporating some
knowledge into the search, 1t does not
have any preference on the search
space.

* The search look everywhere to find
the answer. Search

everywhere
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Heuristic function

* With the knowledge, the search space is given “hints” when
searching the problem.
— Heuristic information in search = Hints

Search in this
subtree
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Heuristic function

* A heuristic function f(n), gives an estimation

on the “cost” of getting from node n to the
goal state — so that the node with the least
cost among all possible choices can be
selected for expansion first.




Informed search strategies

* Greedy search
— Heuristic function f(n) = h(n)

e A* search
— Heuristic function f(n) = h(n)+g(n)
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Informed Search Strategies

Greedy Search
eval-fn: f(n) = h(n)




Greedy Search QPAHANG

State Heuristic: h(n)
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Goal f(n) = h (n) = straight-line distance heuristic
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Greedy Search
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Greedy Search
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Greedy Search: Tree Search

@ Start
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Greedy Search: Tree Search

Start
118

75
[329] 140 [374]

[253]
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Greedy Search: Tree Search




“l Universiti
Malaysia
PAHANG

Greedy Search: Tree Search
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Greedy Search: Tree Search

[0]

Goal
Path cost(A-E-F-I) = 253 + 178 + 0 = 431




Greedy Search: Time and Space Complexity

e Greedy search is not optimal.

e Greedy search is incomplete
without systematic checking of
repeated states.

e In the worst case, the Time
and Space Complexity of
211 Greedy Search are both O(b™)

Where b is the branching factor and
h

Goal m ihi miximHm Hiih Isn

97
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Greedy best-first search example

366

Straight-line distance

o Buchamst

Arad 158
Bucharest 0
Cralova 180
Dobreta 242
Eforie 161
Fagaras 176
Giurgiu 77
Hirsovs 151
Ia= 135
Lugoj 244
Mhehadis 141
Meamt 114
Oradea 180
Pitesti 10
Rimnicu Vikea o3
Sibiu 253
Timisoara 329
Urziceni L)
Vashui 199
Zerind 174
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Greedy best-first search example

s . T
_:——-__---_-_ \H\\'\ ____-_ T———
253 ax a4

Straight-line distance

o Buchamst

Arad 155
Bucharest 0
Cralova 180
Dobreta 242
Eforie 161
Fagarss 178
Giurgiu 77
Hirsova 151
Iasi 116
Lugoj 244
Mehadis 141
Meamit 134
Orades 180
Pitesti 10
Rimnicu Vikea o3
Sibiu 153
Timisoara 329
Urziceni &0
Vashi 1o
Zerind 174
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Greedy best-first search example

T b TT——
_—____---_-_ \H\\'\ ____-_ ____—_
>
ax a4

f/-\m.__
-u‘@

Straight-line distance

o Buchamst

Arad 158
Bucharest 0
Cralova 180
Dobreta 243
Eforie 161
Fagaras 178
Giurgiu 77
Hirsova 151
Ia= 135
Lugoj 244
Mehadis 141
Meamt 114
Orades 180
Pitesti 10
Rimnicu Vikea o3
Sibiu 253
Timisoara 329
Urziceni B
Vashi 1o
Zerind 174
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Greedy best-first search example

. —

" g \:‘%—h& _ 324 w4
Fagamas Chradea
356 Pl 380 193
/£ %
CT P ETD
253 a

Straight-line distance

o Buchamest

Arad 158
Bucharest 0
Cralova 180
Dobreta 242
Eforie lal
Fagaras 178
Giurgiu 77
Hirsova 151
Ia= 135
Lugoj 244
Mehadia 141
Meamt 134
Oradea 180
Pitesti 1
Rimnicu Vikea o3
Sibiu 153
Timisoara 19
Urziceni L)
Vashn 19
Zerind 174
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Informed Search Strategies

A* Search

eval-fn: {(n)=g(n)+h(n)




A* (A Star)

e A* uses a heuristic function which
combines g(n) and h(n): f(n) = g(n) + h(n)

e g(n) is the exact cost to reach node n from
the initial state.

* h(n) is an estimation of the remaining cost
to reach the goal.




A* (A Star)
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State Heuristic: h(n)
366
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Goal f(n) =g(n) + h(n)
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A* Search: Tree Search

@ Start
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A* Search: Tree Search
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A* Search: Tree Search
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A" search example

J66=0+365

Straight-line distance

o Buchamst

Arad 1
Bucharest 0
Cralova 180
Dobreta 242
Eforie lal
Fagarss 178
Giurgiu 77
Hirsova 151
Iasi 116
Lugoj 244
Mehadis 141
Meamit 134
Orades 18D
Pitesti L
Rimnicu Vikea o3
Sibiu 153
Timisoara 329

Urziceni 80 c —
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A" search example

imisoara

H7=118+329

Straight-line distance

i Buchamst
Arad
Bucharest
Cralova
Dobreta
Eforie
Fagarss
Giurgiu

Hirsova

366

0
1&0
42
1&l
]

151
275
144
741
734
380

10
193
153
329

B0 —
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A" search example

H7=118+329 449=75+374

imizoars
- o
b a0
.-'ff
i o

I \\'\. --\---\---""\-._\__

G46=280+366 415=239+176 671=201+380 413=220+193

"
=1

Straight-line distance

o Buchamst

Arad 155
Bucharest 0
Cralova 180
Dobreta 242
Eforie 161
Fagarss 178
Giurgiu 77
Hirsova 151
Iasi 116
Lugoj 244
Mehadis 141
Meamit 134
Orades 180
Pitesti 10
Rimnicu Vikea o3
Sibiu 153
Timisoara 329

Urziceni 80 c —
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A" search example

m imisoara
S
e

T H7=118+329

_--"'_F---'_FF o T
RO Tamn> Tt D

G46=280+366 415=239+176 671=231+380

5E26=366+180 417=317+100 553=300+253

Straight-line distance

i Buchamst
Arad
Bucharest
Cralova
Dobreta
Eforie
Fagarss
Giurgiu

Hirsova

366

0
1&0
42
1&l
]

151
275
144
741
734
380

10
193
153
329

B0 —
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A" search example

o ?» “;\-—n._ H7=118+323 449=T5+374
~
EM_EBDHEE e e 5?1 zunaau ; "-—--______
> @
591=338+253  450=450+0 525_355+1au 41?_31?+1uu 553=300+253

Straight-line distance

o Buchamst

Arad 15
Bucharest 0
Cralova 180
Dobreta 242
Eforie 161
Fagarss 176
Giurgiu 77
Hirsova 151
Iasi 126
Lugoj 244
Mehadis 141
Meamit 134
Orades 180
Pitesti 108
Rimnicu Vikea 93
Sibiu 153
Timisoara 39

Urziceni 80 c —

Zerind 174




A" search example

H7=118+329 449=75+374

CFagams> 1

E-ﬂ-ﬁ—zmﬁﬁﬂ __, \ ET1 $1+35C| _,.-" ey
> @@= é
591=338+253  450=450+0 525_355+1au el 553 —a004253

418=418+0 615=455+160 G07=414+133

Straight—line distance

o Buchamst

Arad 1
Bucharest 0
Craiova 180
Dobreta 242
Eforie 161
Fagarss 176
Giurgiu 77
Hirsova 151
Iasi 116
Lugoj 244
Mehadis 141
Meamit 134
Oradea 180
Pitesti 10
Rimnicu Vikea |93
Sibiu 153
Timisoara 329

Urziceni 80 c —

Zerind 174




Conclusion of The Chapter

 Conclusion #1

— Informed search used heuristic information to help the search
function

« Conclusion #2

— Greedy search used only the heuristic information to determine
the route

 (Conclusion #3

— A* search used heuristic and cost information to determine the
route



