403-492-3851

ABSTRACT McAllester’s

Alpha-beta (αβ SSS*

αβ

brute-force B*

optimistic and pessimistic

αβ conspire

B*

solved.

directions.

A=0

B=-1 C=0

D=1 E=-1 F=0 G=1

H=1 I=0

Vroot E and F B, C A G, H I G, H I Vroot conspire E and F Vroot minimal

Vroot A m v mto. m

∞

CN(v) = ∞ 1 0 if if if v ≠ m v = m

v

v, ↑CN(v v.

↑CN(v) = MIN ↑CN_i (v) 0 for for all all v > m v ≤ m

v, ↓CN(v v to

v v, all v

Therefore:

↓CN(v) =

Σ^{↓CN}i^{(v)} 0 for for all all v < m v ≥ m

________________

↑CN(v) =

Σ^{↑CN}i^{(v)} 0 for for all all v > m v ≤ m

↓CN(v) = MIN ↓CN_i (v) 0 for for all all v < m v ≥ m

brevity, ↓CN(v ↑CN(v ↓CN(v ↑CN(V

↑CN(v ↓CN(V v < w then

↑CN(v) CN(w ↓CN(w) CN(v

v v ≠ m

mand v.

A=0

B=-1 C=0

D=1 E=-1 F=0 G=1

H=1 I=0

Δ)

Vroot

CN_Search( Δ

Δ

     }
}

Vmin Vmax rule_out_Vmin rule_out_Vmax ply,

Vmax − Vmin) Δ).

Vmin, Vmax Vmin Vmaxis Vroot CT Vmin/Vmax Vmax CT conspirators:

↑CN(v) < CT and ↑CN(v+ ≥ CT. Similarly, Vmin CT conspirators: ↓CN(v) < CT and ↓CN(v− ≥ CT.

CT = where Vmax − Vmin

of CT converged

guaranteed

Vmax or Vmin Vmin or Vmax CT

Vmin or Vmax rule_out_Vmax Vmax rule_out_Vmin Vmin

Vroot rule_out_Vmin. rule_out_Vmax expanded

Vmax

Vmax CN(Vmax

Vmax Vmax

chosen.

Vmax

Vmax

CT Vmax, Vmax.

Vmin CT = 2), rule_out_Vmax node E rule_out_Vmin F.

Unlike αβ

Basic Compromise

Vmin, Vmin− 1, Vmax,

Vmax+

Vminand Vmax

Node Expansions Per Second

0 20 40 60 80 100 120 0

50

100

150

200

250

Storage Intensive

....... ............ ............ ............ ............ . Compromise

CT

αβ depth.

A B B B A.

ing rule_out_Vminand rule_out_Vmax

αβ mind:

CT =

that Vminand Vmax

Tree Size (Nodes)

0 8 16 24 32 40 0

50000

100000

150000

200000

250000

5 9 13 17

25

33

problem.

Tree Size (Nodes)

0 8 16 24 32 40 0 50000

100000

150000

200000

250000

300000

350000

400000

100% 75%

50%

Phoenix

αβ

________________

αβ

0% 0%

80%

10% 10%

________________

rule_out_Vminand rule_out_Vmax rule_out_Vmax Vmax OR Vmax AND nodes. Rule_out_Vmin AND ORnodes.

include:

likelihood

m v m j ↑LIKE(v vand ↓LIKE(v v. v v v v v v

↑LIKE_j (v) = ↑CN(v) MAX ↑LIKE_k(v) 0 for for all all v>m v≤m v v v v v v. Therefore:

↓LIKE_j (v) = >^v Σ^{↓LIKE}k^{(v)} 0 for for all all v<m v≥m

V_{min} or V_{max}

ideal leaf Likelihoods.

Vminand Vmax Vmin

Vmax pessimistic optimistic

global Vminand Vmax Vminand Vmax

Vmin = Vmax

Vmin ≠ Vmax

Phoenix

________________ Vminand Vmax Vminand Vmax

Solved

60 120 180 240 300 360 0

10

20

30

40

50

60

BASIC

....

....

....

.... ... . . . . .

.. . . .

. . . . .

. . . . .

. . . . . . .

. . . . . .

. . . . . .

. . . . . . .

.^{MB}

↑LIKE(v

↑LIKE(v) =

0 1 3 5 7 8

if if if if if if

otherwise

(v − m) >

(v − m) >

(v − m) >

(v − m) > 0 v = m

and and and and

(v − m) ≤

(v − m) ≤

(v − m) ≤

(v − m) ≤ where Rsize m ↓LIKE(v

tation.

Solved

60 120 180 240 300 360 0

10

20

30

40

50

60

....

....

....

.... ... . . . . .

.. . . .

. . . . .

. . . . .

. . . . . .

. . . . . .

. . . . . .

. . . . . .

. . .

BASIC

LIKE

LIKE+RR.

↑LIKE(v

↑LIKE(v) = 0 1 2 if if if otherwise

(v − m) > 0 v = m v − m) ≤

↓LIKE(v LIKE´+RR.

Solved

60 120 180 240 300 360 0

10

20

30

40

50

60

BASIC ... .... ... ....

....

. . . .

. . .. .

. . . . .

. . . . .

. . . . . .

. . . . . . .

. . . . . .

. . . . . .

. . . .

LIKE

... ... ... ... ... ... .. . . .

. . . . . . . . . . . . .

. . . . . . .

. . . . . . . LIKE+RR

LIKE′+RR

The OR RR

Solved

60 120 180 240 300 360 0

10

20

30

40

50

60

BASIC ....

....

....

.... ... . . . . .

.. . . .

. . . . .

. . . . .

. . . . . . .

. . . . .

. . . . . .

. . . . . .

. . . +

Vminor Vmax Vroot Vroot to either Vroot + Vroot −

the αβ αβ

αβ forced

αβ αβ . αβ

αβ force αβ

Acknowledgments

ated.

11

4 In

Intelligence, 12

Beograd.

6

Intelligence, 25

31

35,

19 145-163.

34

In

12