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S&M algorithm: The Asympiotic Case
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Input: Action (w) (" Environment:
A={w, @, ..., D4} S = {51, Sp +++s Si5} Output:
A={a, o, ..., o} D = {w;, Wy, ...y W} (Ss Sj & Se S)
F=(c;,Cp5 .05 C) \ P(S) and P(D)

Discrete time interval: n
Assumptions: In the asymptotic case we assume that: |s;| >> |F|, (i =1, ..., |S|).

Throughout the process, the value of |s;| remain greater than unity.
Initial Conditions: The initial p[s,(0)] is fixed to one of ten values in the range

of {0.001< p[s,(0)] £1} and all other set’s probabilities is made to be equal to:
{1-pIs(0)]}/ (1 - [S)).
Results: Since we assumed that, |s;| >> |F|, then: D-Norms is not applicable.
The behaviour of the algorithm is evaluated by S-Norms only, by plotting the
average values of p(s;(n), Qs(n) and Hg(n) over hundred (100) trials, for every
one of the ten predetermined different set of initial probabilities. Where:
S| S|

Qs(n) =2 psMIZ  Hs() = Z pIs,(m)] log,(L/pls, ()]
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Sets S1 S, S3 S

— —~
Interval
s —
Interval
— O~
Interval | o epeer, p,/2 p,/2 p,/2
n=2
£>—<
Inr:e:rvsal P,/2+P;+P, P2/2+p1/2 P2/4 P2/4

For large values of n, set probabilities will converge to 2/|S].
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input string <goodfood{}>

So {} g8 oe oy dfk fa os od df} EOF 79
001 2 3 4 5 68 7 8 9 R=——=11
SBL 4 1 1 3 1 1 7 15 3 65
f g 0 255
(110D qo3 o4 {12 D
-1 -1 @\ \ @ -1
6D-Q75—Q276 262 @50 258—Q259—@260
Sets selected {} {} {} {} {} {} {} {}
ranigoormly @9 © © D@ o & O o
Mmerger are. @ @’ @-’ @a @' @:)
h=8, o >0 0 o o o 00
5123, @ @& & @ ©® @ D @D
5,=201 S =4}’=1=00000000
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- IogZ[Average Set One p(n)] for 256 intervals over 100 trials

Results of Practical Simulation for: First Set Prob, |S| = 256

_ 12 pEll(O)]
-
a 10 q AS N — ©: 109,(Prax) => 7 | —08
c . 06
° 8 | 0.4
> T —02
% > ’ —01
o 4 - E 7 X 0.707 = 4.949 —0.05
2 | —0.01
;N 2 £ — Rate of convergence p= 50 —— 0.005
£ / i 0.001
: 0 | | | | | | | 1 | | | | | | | | | | | | | | I

0 50 100 150 200 250

Interval (n)
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- Iog2 [Average Qs(n)]

O FPDMNWPASOIO)N OO O

-log, [Average Qg(n)] for 256 intervals over 100 trials
Results of Practical Simulation for: Qg(n), [S]| = 256

i //(i J—— ]
__7[ aS N — oo; a
— ' l0g,(Qg)—> 7 L
- N e—1/256 L

0

PAY o [UT U
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Interval (n)
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Average H(n) for 256 intervals over 100 trials

Results of Practical Simulation for: Hz(n), |S| = 256
s(n). IS p [s4(0)

9
S - —1
T = —— 0.8
- )/7/;, o
c 6+ i 2
T 5—_:--// as N — oo; B 0.4
Q | L
g [/ i\ 85>H>7 | _8'i
“ﬁ 3{/ 1\ e<1/256 ||
< | 05
2 / i \ 7.4X0.707 = 5.2318 —001
1 ‘/ _ Rate of convergence p=50 — | 0.005
| 0.001
!

0 50 100 150 200 250

Intervals (n)
Abdullah Hashim-slide No. 7



- Iog2 [Average Set One p (n)] for 256 intervals over 100 trials
Results of Practical Simulation for: First Set Prob, |S| =512

12 p [S;(0)]
< as N — o: 10g,(Pray) = 8 —1
o 10 + 0.8
2 0.6
. 04
v —02
o O |
3 | —01
s 4 : 8 X 0.707 = 5.656 — 005
: v oo
“~ 2 — Rate of convergence p= 63 — |
3 | 0.005
_' 0 | | | | | | : | | | | | | | | | | | | | | | | | | | 0001
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Interval (n)
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-log , [Average Q4n)] for 256 intervals over 100 trials
Results of Practical Simulation for: Qg(n), |S| =512

10 p [s,(0)]
— 9 - — 1
g 8§ +——— / e '| —0.8
o 7 i —— 0.6
Q ) / : i 0.4
o 7 2 as N — oo: o
5 412" I\ log,(Qs) >8 ||| —o1
Z 3L AN e>1/512 | —ou
;N 2 : 8 X 0.707 = 5.656 — 001
° 1 - Rate of convergence p= 63 —— | 0005
| O I I I B B |! 1 1 1 T T T T T T T T T T T T T T 1 0.001
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Average Hs(n) for 256 intervals over 100 trials
Results of Practical Simulation for: Hg(n), |S| =512

N p [s,(0)]
T —1
. = . B = _82
T 04
S i as N — oo: —0.2
% , / :\ 9.5> HS> 8 —0d
e, {/ \ e < 1/512 o
2 / i \ 8 X 0.707 = 5.656 0:005
. _ Rate of convergence p= 63 0.001
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