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Proposed Algorithm L, (1)
1: Parameters: Real TSH <1, ¢>1, & Learning Rate Vector,
2:  Initialization:
3: P, 1/K, p,=p;,8,<0,t,<0 for j1to K
4:  loop
Draw randomly an action i according to probabilities
> Pos-os Py
6: Receive either reward or penalty
7: if reward then
8: for j < 1to K do
9: if j#ithen p, < (1-a,)p,
10: else p, < p,+o,(1-p,)
11: end if
12: end for
13: for j«<1to K do
14: update (#;)
15: update (6,)
16: if |p, <> 49,
17: increment () ; ¢, < 0 ; reset 4,
18: else if (l—aj)" <TSH
19: decrement (;) ; ¢, < 0
20: else t/et/+1
21: end if
22: end for
23: end if
24:  end loop
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1. Norm

Proposed Algorithm L, (2)
1:  Parameters: Real ¢>1, o<1 Learning Rate
2:  Initialization:
3: P, 1/K, p,=p; ,1<0,d <0 for j1to K
4:  loop
Draw randomly an action i according to probabilities
> Pos-os Py
6: Receive either reward or penalty
7: if reward then
8: for j < 1to K do
9: if j#1i then
10: p; < (1-a)p,;
11: else
12: p; < p+a(l-p)
13: end if
14: end for
15: te—t+1;
16: dt —dt+1;
17: Ji=mean (P(i—=dt-1),..., P(i))
18: V. =Cov (1, P)
19: N = trace(VV/ ™)
20: if (P=V) V(P-V)>gN
21: increment (@) ;1< 0; dt < 0;
22: else if (1-«)' <TSH
23: decrement (&) ;¢ <0 ;
24: end if
25: end if
26:  end loop

Sy JS 4 iy (ool (e b (Ol i) ¥ JSS

sltigns I Blogil 5 do il sl £ 8IS b Sl 5 o
r ol gly Mo cpl Gl Jds o jials 1) Las (6349
IS5 a1y uibylg a8 30,5 00 ¥ 08 il O Cuomd 4y (5 50L
o eds (63:50L Fp &S ol Slds sl 15 6,80 Fp
Sl w2 ) i s sl a8 )18 oalitl 350 B0l (4l
Iy e 3 Gl olise a5 087 ooliiw] (g)lixe loie & (V—)"
ol 515 b sl Jate oS o] Gl 4 clds g amd e ol
(@/(FV=a))C"(V=C") > Jado & Var[X™] ,lade t )ake

D9 gyl Sl ol & 65 25 ke JEalS L ogd S

Lo jo @ld snajlis pl ol ol K05 — B (60500 &y

S 5lwdnend gl oy 52 £
sblogl S s (ool gy 2,8es 08 wyp sl
350 Solat e S lawgi &S ulad )5 e o pladl Y L Sl
ad)s Hlai 3 Ly ke S Bolal e 0pS 0 JLE L)
S, Lo Lausgs logil pladl )] b &5 &y s ol 008
g S o s (bigal loj Jsbo 3 g 0l oy b ke
sly, g Ly, eyl x50k (Ulgl lwy edlitul 3)5



¥4

Probability

o
o

o
m

=
-

o
m
T

o
mn

=
=

o
w
T

o
(]

=]

a
1]

e 058 Glas el e (olel slajline y (s ot B9y S igdme 5 (she LEMe

- +  Environment
— — — — Traditional
Proposed

T

L 1 L 1 I
500 1000 1500 2000 2500 3000 3500 4000 4500 5000

Sample
&l (9 b Ml‘u 2 (ot S5 bglad) Jsere (g duslie A S
¥ otalejl 3 (S 0y bola) gy Lo Sy )3 (dwgy 055 bola)

05 T T T T T T T T
—-—--Traditignal .
Proposed i
|
|
|
|

0451

04t A
038t
03t

025

Errar (Morrm)

02p

015F

01r

005

1 L 1 L
1800 2000 2500 3000 3500 4000 4500 5000
Sample
3 smly 43y b oged 93 51 <Ko 4 ok 03> (Bjgel (sl oy alols A IS
As o)l.g.f} uu\.n)j

0 "
0 500 1000

¥ sliber oo S (o 2 Y-£

oS oslizal (F US3) Y wiysSI 5l lagialojl 5l 05,8 ) o
293 0 5 500,85 Sl S5 olgsdy (6350 £ Sy 5l e o8
Gl odal cows 4 OBl Jleislaae s p alols i ol 1yl
xS 5 G b elS & A8l (oo oy 1 Bleg) slapld
Lol 03903

Sgbsl g 3,15 650k 25 S S0k Blogil o )sSl ol
S o o Gl i s Ol 4 ol )b Sl )3 it
DS )8 ool 3y90 & L canl 0ls y baee 3 (S5 s L]
o2led)S gy aall )3 Ly slalazs I aladiges 5)50 )3 1) doxs

b sl oad Ol sy ) el o5 gy Lo ¥ Lilos]
Sy [SINQUZ/n)| Sygo 4 bg @b G5l (o590l oloj A+ 290
IS olaws 1 oS diged (yeli j3) WS o edlaiwl Llogsl pladl b))l
09 9 Sl (s US4 @l a4 oo ol 1 Lol (ol Ladigas
Pl Glawlie mls e o 8 oyl 0yee 1) logil pludl «puss
Olyss 0906 30 VWSS )0 1068 o odmlino VY USCE 5 Ve JSGS
2 b b Gllail ol Blogsl (M sl oads o3y s (6 p50L &5
Gb sl oy p 2V by ) e & adiges Jgl (i
Gl odnlive Bl (6050L &5 Sil5él

Frobability
o o 2 2 o
(4] ol 4 o o

=
e
T

+  Emvironment
———Traditional H
Proposed

T

¥ 1 1 L T T
1500 2000 2500 3000 3500 4000 4500 5000
Sample

bd amd e b5 1y b Lasgy Blogil pladl b)) sl e oy ks 0 JS5
ogud 4 o 031> bjgel (sbilogil pludl & bgpe Jloisl Jl3p yuss 0956 S50 05
w23 e ol |y Jgane 0905 4y 0 00l (sbgel ol (o el bglas g sy

0 Livlejl)

od I I
0 a00 1000

—— - Traditional
Proposed

oat I i! _

Error (Marrm)

0B ! ] I A, b

04+

02§

1000

¥ I i1
1500 2000 2500 3000 3500 4000 4500 5000
Sample
3 Blg 43y b oged 93 31 Ky s ok 0dld (Bjgel slaloy aAlols £ IS
Y ojledds uM.!Laj

] |
i] 500

Learning Rate

IR 1

005F 4
[TTL TTTL _TT1

| ! |
1600 2000 2500 3000 3500 4000 4500 5000
Sample

Al ui'.g_[n)‘" 2 @pSl Ep Ol ¥ S

1000

0

1
1] 500

Jsexe o255l o (ooloiiny pi)sNl (glanolio 5 Slos )y @l
odalie A S5 g A ISS 0 1) (650 25 maal > (odda)
b syt Bl (ooloiday opsl &5 230 LS A S5 058 00
9y yeS s lie b3e 15 A USG9 atil lae sl L8,
ol Jgono 9y b duglie 5> >



wyay uL.m.:l: A o)l.o.‘f': AR Jl.w ‘):9».4[5 (ewdige —o ¢u|).:‘ )49@15 (R § (5 (swihe Al b

1 T T
08 B
08 B
07 o 4
-
2 06 o 4
= -
@ 0.5 -~ 1
s -
e
" oo4f L 1
v
03 B
o2y +  Environment
01} F‘rop.o.sed
—-— - Traditional
] | 1 | 1 1
1} 500 1000 1500 2000 2500 3000
Samples

@ity by b dwslie 3 (o SiU bglas) Jgexe o9y dulie MY S5

na

¥ Diabojl )3 ((owgioward) by Lo (S5 5 (Atgey 0505 bghas)

07r

06 -

0ap

Error (Mormy)

03¢

02F

0.1

0.4r

—-—-Traditional :
Proposed I

i  Th 1
1500 2000 2500 3000

Sample

, I
500 1000

3 8ly Sy b oged 93 5 oy 4 0sd o3l (5jgel (slayldy alold NE IS

na

¥ o)u uu.ch)T

Learning Rate
o =2 =2 o
o (8] o -
T T

2
[

0z B
01 B
0 . T : —
a 500 1000 1500 2000 2600 3000
Sample

¥ oislefl 3 ool 55 i 10 JSB

S5 S -0

My Jeis! xje5 5 Juols Lg)La] s adls K8 @ dlds oyl )
g sl gy wadun (slpl ST L g blogsl (slaplidl Gl
&5 53wl ed xSk blegil o S5 &5 a3 Slenty

YU ls b glalame ) (0,5l 4 0 oS5l

9 039 5k 25 Sslogil o 4 B s clags )6 oyl

1
09+ 8
08F .
07 +  Environment ||
Proposed
06 F 3. 1
i by == -Traditional

Probability
o
wn

o
=
T

o
w

o
L8]

o

1}

1 | | |
0 500 1000 1500 2000 2500 3000
Samples

e ol |y Laoms gy Blogi] plidl byl o by Sopopss ks 1o IS5
015 0313 biel (sblogil pladl 4y bgpye Jlais] o s o555 S iU oy Las
Iy Jgoxe 0gud &y ods 03l u“)}"" obpgles (padai bold 5 Mis o5 &

A o ylis

0s

— —-Traditional

Froposed

Error (Narm)

1
2000 2800 3000

1500
Sample

3 (Bly oy b ogei 93 5l S b a ond o3l (jgel (slaylyy alols )Y S
Y o)\.oxi} u*i[")T

na T T T T T

07r 1

0ap 1

04 J

Learning Rate

02 A

01r B

—

\ 1 ] I
] 500 1000 1500 2000 2600 3000
Sample

X Gialosl 3 30k Fp i VY IS

&b &S a3 a5 6,500 e ises (ol sl i€ il
M55 swgipand Jld) Sy (pladl 4 3L Jlaasl) basee (251
S wipsl g Ly @50k el 3)Sles (slauslie dongs ol
9 wlpl Olyuss 050 S oo odalie VW oo WY ol IS Iy
ol odd o3y LS VO S 33 (61500 Fy dalS



o) e 058 Glas el e (olel slajline y (s ot B9y S igdme 5 (she LEMe

[10] M. L. Thathachar and P. S. Sastry, "Varieties of learning automata:
an overview," IEEE Trans. on Systems, Man, and Cybernetics, Part
B, Cybernetics, vol. 32, no. 6, pp. 711-22, Jan. 2002.

[11] K. S. Narenda and M. A. L. Thatacher, Learning Automata, Prentice-
Hall, 1989.

[12] M. L. Tsetlin, "On the behaviour of finite automata in random
media," Automata., Telemekh., vol. 22, pp. 1345-1354, Oct. 1961.

[13] B. J. Oomen and H. Masum, "Switching models for nonstationary
random environments," [EEE Trans. on Systems, Man, and
Cybernetics., vol. 25, no. 9, pp. 1334-1347, Sep. 1995.

[14] K. S. Narendra and M. A. L. Thathachar, "On the behavior of a
learning automaton in a changing environment with application to
telephone traffic routing," Systems, Man, and Cybernetics, IEEE
Trans. on, vol. 10, no. 5, pp. 262-269, May 1980.

[15] S. M. Ross, Introduction to Probability and Statistics dor Engineers
and Scientists, 3rd. Elsevier Academic Press, 2004.

[16] A. Papoulis, Probability, Random Variables, and Stochastic
Processes, 3rd Ed. New York, USA: McGrawHill, 1991.

iy ks (ol GIAYAY o WAL o o gy panelS wlige

ola Cogie 4 WAY Jlo (g9 ol osbuy b & 08 el ixio 9 ol
3 Jeass @ Jerde pols b 13 g odelyd due doly oMl 15T oKy ale
v sbasls 5 u_asta; dlm;él)f ‘\.a:rv"..g»i]b d).ﬁfbli ‘OT d\.h.))_.v)ls

Slasl ady)l w8 5 (wlis)lS” ablie )3 1) 33 CMuass (gome Lo o
ol ablie )3 5 iy Aped oKl I AYAS o WYY ol > cudpa
oKy Gl WY 4 WO sl 0 cwipa JanelS pole (68D 4 Al
PomolS owdige 03l Skl y9iSTen g Cowl obily bL 4 K00 (clanMSl
S gl gimiao oS 4 iitwgs | B 03 ppl bl o S el (ixio oSl
SIIWEY Gladls 13 g oy8 o Radie oKy Hloliwl WEF JIVYEY cla o
Slaios claaise) ol 039 G 0l oo VLI )3 grlmgl olKutly jluiils VYV
5 £y Slholre (ilge (231 (sl slapmysS l asile plil M 550

3l 035 posite 9 sl S (o slad)lS

sl ol b Ll jslaie 4 g Lae ;D Sl i coms Al oo
Gl sS ol ) odlizel diles 6,50l ¢y Ll b ils 4
oddploul plidl & Lot Fwly &S Ly (Bolay glalase 0 Las

9 €85 )3 enp 290 sl o Sl (il g Cb  Blagl bawgs
it oluel p (e M (slag Sl &S aS e L

)10y55 5 Jgere (63500 sla By, 4 Cuns (e 3 Slas

&>y

[1] H. Beigy, M. R. Meybodi, and M. B. Menhaj, "Adaptation of
learning rate in back propagation algorithm using fixed structure
learning automata," in Proc. 6th Iranian Conf. on Electrical
Engineering, pp. 117-123, Tehran, Iran, 1998.

[2] H. Shah-Hosseini and R. Safabaksh, "Automatic adjustment of
learning rates of the self-organizing feature map," Scientia Iranica,
vol. 8, no. 4, pp. 277-286, Oct. 2001.

[3] C. Chinrungrueng and C. H. Sequin, "Optimal adaptive k - means
algorithm with dynamic adjustment of learnig rate," /EEE Trans. on
Neural Networks, vol. 6, no: 1, pp. 157-169, Jan. 1995.

[4] J. Akbari Torkestani and M. R. Meybodi, "Learning automata - based
algorithms for solving stochastic minimum spanning tree problem,"
Applied Soft Computing, vol. 11, no. 6, pp. 4064-4077, Sep. 2011.

[5] J. Akbari Torkestani and M. R. Meybodi, "Learning automata - based
algorithms for finding minimum weakly connected dominating set in
stochastic graphs," International J. of Uncertainty, Fuzziness, and
Knowledge - Based Systems, vol. 18, no. 6, pp. 721-758, Dec. 2010.

[6] H. Beigy and M. R: Meybodi, "Utilizing distributed learning
automata to solve stochastic shortest path problems," International J.
of Uncertainty, vol. 14, no. 5, pp. 591-615, Oct. 2006.

[71 M. R. Mollakhalili Meybodi and M. R. Meybodi, "A new distributed
learning automata based algorithm for solving stochastic shortest
path," in Proc. 6th Conf. on Intelligent Systems, Kerman, Iran, 26-27
Nov. 2004.

[8] M. R. Meybodi and H. Beigy, "Solving stochastic shortest path
problem using distributed learning automata," in Proc. 6th Annual
CSI Computer Conf.,, CSICC 2001, pp. 70-86, Isfehan, Iran,
Feb. 2001.

[91 H. Beigy Intelligent Channel Assignment in Cellular Networks: A
Learning Automata Approach, Ph.D. Thesis, Amirkabir University
of Technology, 2004.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>







    /HEB (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


