15-Puzzle

State Space Search

Initial State

2

OO0l

10

3 E

7

12

)

=
8]

14

11

15

NJIT CS288

1/10

Goal State

2

3|4

6

78

OO0l

10

111

=
8]

14

15.

Fall 2016 A.Sohn



Depth First Search

1[2]3]4 Up

38 B

9|10 7]12
13]1411]15 Dotvn

Down | Left

Y

1]2]3]4 1]2]3]4 1H I 1]2]3]4
5/6/7]8 5|68 5/6[3]8 3 BE
9 |10 22 910[7]12 910[7]12 9|10[7]12
13(14/11]15 13]14{11]15 13]14{11]15 13]14{11]15
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Depth First Search

iter| open before current succ open after
0 1 1
1 1 1 2,3,4,5 2,3,4,5
2 2,3,4,5 2 6, 7,4, 9 6,7,9,3,4,5
3 6,7,9,3,4,5 6 10,344,122 10,12,7,9,3,4,5
4 1 10,12,7,9,3,4,5 10 --- ===
)
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Breadth First Search

1/2|3]4
38 B
9|10 7|12 A
13[14{11]15
Wp

Down Righ Left

Y
1/2|3]4 1/2|3]4 12| 4 1/2]3]4 boyvn
5/6/7]8 3E0E | 5/6[3]8 3 BE
9|10/ 12 9]10] 7|12 9]10] 7|12 9]10] 7|12 Y
13[14{11]15 13[14{11]15 13[14{11]15 13[14{11]15
Down Right t Do

Y
112|3]4] [1]2]3]4 2[3 1/2]3]4 1/2|3]4 1
5/6{7(8] [5]/6]7]8 8| [5]/6]/7]8 5(6[8[12 5
9101222 [9]1012)j}} 12| [9[1022 9|10/ 7 |} 9

13[14{11]15 1411 13[14{11]15 13[14{11]15 13[14{11]15
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Breadth First Search

iter| open before current succ open after
0 1 1
1 1 1 2,3,4,5 2,3,4,5
2 2,3,4,5 2 6, 7,4, 9 3,4,5,6,7,9
3 3,4,5,6,7,9 3 10, 11,42 4,5,6,7,9,11,12
4 1 45,6,7,9,11,12 4 --- ---
)
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Best First Search 1

1]2[3]4
5|6l 8
910/ 7[12 A
13[14l11[15
Up
Down ht
124 1
5/6[3]8 5 Doyn
910/ 7]12 9
13)14]11]15 13 \ \J
>4 \ T
8| goal state 8
12
AA A AN\ Tolo]o]o olo[4]0 ofo /
olololot Molol1]2 olol1[0 0
0(0 L~ olof1]0 olof1]0 0(0
0/0]#1 0/0[1]1 0j0[1]1 0]0 1. Compute heuristic values
h=6 h=8 N=8 <

2. Pick the best one
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Best First Search 2

1[2[3]4
56l 8|
910 7[12
13]14]11[15
DN
Y
1[2[3]4 1[2[3]4 1H I 1[2][3]4
5/6/7]8 5|68 5/6[3]8 3 BE
9 [10jjf 12 ohiq 712 o ol 7)12 o oliq 712 o
13]14]11[15 1314|1115 1314|1115 1314|1115
DN
Y
1[2[3]4 1[2[3]4 23|/ 4~ 1[2[3]4
5/6/7]8 5/6/7]8 5 8 "\ 5/6/7]8
9|10[11]12 o101208 9 12 o o 1022 6
1314 15 13]14]11[15 1411 1314|1115
N
1[2[3]4 2[3 1[2[3]4
5/6]7]8 5 8 5/6]7]8
91011[12 9 12 4 911011012
131415]|§ 1411 13J 1415

NJIT CS288 7/10 Fall 2016 A.Sohn



Best First Search

iter open before current succ open after
0 1 1

1 1 1 2(h=4), 3(h=6), 2(h=4), 3(h=6),
4(h=8), 5(h=8) 4(h=8), 5(h=8)
2 | 2,3,4,5 2 16(2), 7(4),-8-, 9(6) 6(2), 7(4), 9(6),
3(6), 4(8), 5(8)

3 |6,7,9345 6 10(0),2H4- 10(0), 7(4),
,12(5) 12(5),9(6), 3(6),

4(8), 5(8)
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A* Search

1[2[3]4 13 I
5|6]8 5/6/3]8
910/ 7]12]— _ 910/ 7[12
s (=116 1314|1115
1[2[3]4 2]3
5/6]7]8 5 8
91012} ~ _ 9 12
1150214 1411
1[2[3]4 2]3
5/6]7]8 5 8
91011[12 9 12
131415||§ 1411
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A* Search

iter|open before current succ open after
0 1 1
1 1 1 2(f=g+h=b), 2(f=5), 3(f=7),
3(f=g+h=7), 4(f=9), 5(f=9)
4(f=g+h=9),
5(f=g+h=9)
2| 2,3,4,5 2 | 6(4), 7(6),-868, 6(4), 7(6), 3(7),
9(8) 9(8), 4(9), 5(9)
317,3,94,5 6 10(3), A 10(3), 7(6), 3(7),
,12(8) 12(8), 9(8), 4(9),
5(9)
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