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Route
Planning
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Source: Russell's book
Search

(a part of graph of Romania) S set of cities
1.s: A (Arad)
g.S: B (Bucharest)
Goaltest: s =B ?
Path cost: time ~ distance



g )
Uninformed Search

BFS (Breadth First Search)

DFS (Depth First Search)

DLS (Depth Limited Search)

IDS (/terative Deepening Search)
UCS (Uniform Cost Search)



Pohon BFS

Breadth-First Search (BFS)

Treat agenda as a queue (FIFO)

A

ZpsSprTa

Zy SpTaOnz

Sh Tas0az:0ns:FasiRas

T Onz:OasiFasiRassLar

C Queue Onz OpssFas:RasiLar

Ohs Fas:RassLar
Path: A> S > F = B, Fas Ras:LanBasr
Path-cost = 450 Ry Ly Bass Das Casi Pasi

Lar BaseDasrs CasroPasrsMart
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Depth-First Search (DFS) pohonFs (A

Treat agenda as a stack (LIFO)

Stack
A Z,,55T
Zy Oaz SarTa
Path: A% Z 9 O 9 S 9 F 9 B OAZ SAZOISAITA
Path-cost = 607 Sazo Fazos: RazosrSarTa
Fazos Bazose Razos:SarTa
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Bazosr Solusi ketemu



Pohon IDS

iterative Deepening Search (IDS)

Depth=0: A: cutoff
Depth=1: A = Z,,S,,T, 2 Z,: cutoff, S,: cutoff, T,: cutoff
Depth=2: A > Z,,S,,TA2 Oxs, Spo, Ta2 Ony: cutoff 2 Fuq, Ras, Ta 2 Fag @ cutoff 2 R,g : cutoff 2 L,
= L, @ cutoff
Depth=3: A 2 Z,,S,,TA2 Ouxzs SATA Spz0:54, Th 2 Sazo: cutoff 2 Frs, Ras, Ta= Basp Ras, Ta 2 Bagre

Stop: B=goal, path: A=> S - F - B, path-cost =450 9



Uniform Cost Search (UCS)

BFS & IDS find path with fewest steps (A-S-F-B)

* |If steps # cost, this is not relevant (to optimal

solution)

 How can we find the shortest path (measured

by sum of distances along path)?

* g(n) = path cost from root to n

T

Path. A>S>R->P->8B
Path-cost = 418 - optimal solution
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Informed Search

- g‘;eedy Best First Search



Greedy Best-First Search

 |dea: use an evaluation function f(n) for each node

* f(n) = h(n) = estimates of cost from n to goal
* e.g., hgp(n) = straight-line distance from n to Bucharest

* Greedy best-first search expands the node that appears to be closest to goal

Arad [

118

=] S races

-] Hirscwva

Buchanagt

4 Glugl

Efaris
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Straight—line distance

i Buchamst
Arsd
Bucharest
Cralovs
Dobrets
Eforie
IFagaras
Giurgiu

Hirsows

Pitesh

Rimnicu Vikes
Sibiu
Timisoara
Urziceni

Vioaslni

Zerind

s

4]
L
242
15l
17a

151

Romania with step costs in km:



Greedy best-first search example
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] Hirsowa
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Straight—line distance

o Buchamst
Arsd
Bucharest
Cralova
Dobreta
Eforie
Fagaras
Ciurgiu
Hirsova
Ia=i

Pitesh

Rimnicu Vikea
Sibiu
Timisoara
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Greedy best-first search example

. inilimaja —

253 a24 ar4

Straight—line distance

o Bucharest
Arad 66
Bucharest 0
Cradova L&0
Dobreta 247
Eforie L&l
Fagaras L7&
Giurgiu 7
Hirsova 151
Iasi 225
Lugoj 244
Mehadia 241
MNeamit 134
Orades 150
Pitesti 10
Rimnicu Vikea o3
Sibiu 153
Bucharest Timisoara 379
Urziceni B0
Vaslhui 199

Zerind 174



Greedy best-first search example
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Straight—line distance

o Buchamst
Arad
Bucharest
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Greedy best-first search example

g — =
o Sbiu imisoara
-\_\_._H.___-"

T N 329 T4
.-..- _.--- ---- .--- H '--- .._.. .---.
356 " 380 193
S,
- .
253 Q
Straightline distance
o Buchamest
Arad e
Bucharest )
75 Cralova 180
Dobreta 242
Arad [ Eforie Lal
Ea.garfs 1:?
118 Hirsova 151
Ias 225
Lugoj 244
hlehadia 141
Meamt 134
Orades 130
. Pitesti
Path: Arad-> Sibiu & Fagaras > Bucharest, QMO Rimmicu Vikea 199
. . Sibin 2
Path-cost = 450 - not optimal solution e " Timisara
Cobreta [ ) Urziceni B0
IF2211/NUM/29Marzot6 b o -

1 Glungiu Ferind 374



Problems with Greedy Best First Search

1. Not complete

™ Oradesa
Neam1
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Lasi to Fragaras?



Problems with Greedy Best First Search

2. Get stuck with local minima/plateu
3. lrrevocable (not able to be reversed/changed)

4. Can we incorporate heuristics in systematic search?



(Bersambung pada Bagian 2)
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