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setup : 7, <« Init(y,k)
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Zy :7k(6tvsth’W)
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output : ¢, = & (z,,p,,F),
Input : <c>
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Dec:< Kernel (%)
output : p, = o, (F (¢, ~2,))-
S ebd U SO el il Ll 4l j @ Alla Sl s o 84S 288 e e (£) Aalaa o
Gie 18 sladlel 5 G Alla G (Sl s alagl Sely GaplacSy ) Gha (A Gl sl (i S
38 bt sl Ui S sien 2 ad @) G ESSG U Gl K Gk ) 25 5300
Slsie s glaclla (il adad ) o o ) Sl 5 Jhal Gie 4 Gigon @lls (Kl y el

Cuifisla Al g g o el CLiEE QAT 5 et adlebes )2 s2d sl o o8 CLEKS (A ja AWl 298 e

s ) ga adai i ailels 3 S IS 4S 358 e 0ala Gl g kel slagile ST (B 50 5 sddiCina g sl

A dia) A G glita G IR e g At Yl SIS & 55 a3 e g e s AS L


http://dx.doi.org/10.29252/mmr.1.1.13
https://dor.isc.ac/dor/20.1001.1.25882546.1394.1.1.2.6
https://mmr.khu.ac.ir/article-1-2526-fa.html

[ Downloaded from mmr.khu.ac.ir on 2025-12-15 ]

[ DOR: 20.1001.1.25882546.1394.1.1.2.6 ]

[ DOI: 10.29252/mmr.1.1.13]

Yy @)ﬁimdh‘y &C\..\.AL;\AJL.\J\A)AJ‘_QT!

Adlaba )3 0 oAl (1 9] B

oY IR e Ll o Cai) s ol Al ol e Cuala saui€ el L sl S s
i aakaiaalad CuiSS anl gl sl Il (R ) 50l Jeeds By o o R S g AT b gat ja
Aailin aalal 3 30 g5 e (B yrae 02 ) ldacas O 55, [F] 52 Jany 48 Sladlal o o) Cinca Ll&s 5 58]
(380 ol sl pal A (G yme a5 e yae 4l S PLC 2 4S (il i dadaiaalad CuiiSs
Ssdiee gl O AT Y

mﬁuﬁuﬁjsbscﬁdﬁj\ KA e Alabs o odldiad gl Ll lSan 5 s el
;[\‘ /\] 2 S paldial O ) ga
W(x):a+bx+zn:dj\x—ej\ (V)

O3 el s 4 1l 6l (sl Sdlina 48 Mﬁsfi.—'@‘ sl Ky la el )y dan o 2 48
pslra (samy sadalad) (sla ) o Ll 213l eals ab (5 Jluealy a3 51 5 ailey (Bl cas0ma 5 (ma (sl
(alite B Glaulae 5 el slad S 50 a5 8 re 5 )80 30 aileles (i o g s oy 4K 2l
LYA] 255 OSasli (5 ) (e JalS (il 3 2 g oe el 4 283 e Caasd 11 258 (2 9l (al 53

3K e ) 5 ead dlgidy (M) hd dskadaalad s8] Gl (V) i Gl Llas #3lal )

Dl (A) i 83 il ()50 48 2o L sl any o g [V]

1 11

3x , XE(O,Z)U(ZE)
11 12

3x-1 xa(é,E)U(E,g)
3x-2 , XG(g,Z)U(Z,l)
rnd(.) : XE{O,%,%,%, }

ol s gl ) 5o b glite sW jwdad & gy g ol B8 Calida 4l 5) e 5 gy adlsS o) R gl
o i3 53Ky atlEl sla ) SG allis Jlaial a3 5 @l 3l s SIS 3 (iand Caud sadonalin oS
Sl 51 alite iy Claulase o (A) Cadlsa b3l gilA (gl 4S Dals Gl s S (55w )
elia 1 saland (5 34y 5l iea 4dala BlE Ay 0 o Cigiadd et laca il Sl adlelus
SlalS il o slise 2 lagsas,s BB R i 50 b (nined 2 580e gl ullSS e el 4
Ry pacpn | ad dalaiaalad clacidlS ) dias el sla ) pald s sl i JiS
[F] a8 ks
v, () =px—|x] , p>1 )
23l A ()50 4S Ao i ol Cad X ) Sa S e 23 o S Gy saiaaglls ijcj A as

Juinl Js 5 2l momaa ke il 8 5l S5 5 e sl gl ¢() il


http://dx.doi.org/10.29252/mmr.1.1.13
https://dor.isc.ac/dor/20.1001.1.25882546.1394.1.1.2.6
https://mmr.khu.ac.ir/article-1-2526-fa.html

[ Downloaded from mmr.khu.ac.ir on 2025-12-15 ]

[ DOR: 20.1001.1.25882546.1394.1.1.2.6 ]

[ DOI: 10.29252/mmr.1.1.13]

by sl ia 53 YYAE Gl 5 jle o) spladic) ala Y¢

(o35 oBaily o sle 43 53)

(3) 4S 2l L& o Cmiaaa ol G 635G Jlaia) a ) 68 (511 5 3 80 pasia Ol o () sia sla ) S
Ly (cadla sla ) Sa Al 50 4S ol L& gl o dledy A€ e alagl | sd Sk halaa yal
S sl i Ko ik Ll e (B Saad s oy 58 i) J8s (8 o Al
550 Canl (S CadlBa (sla ) SE Al codl gilA o) (o) adgl ualie 31 A (o)l A4S aan e LS
G R Ll 0L s =3 Gasi b sl sl ) pald clla allie gl 5o 250 4881 ol S il
ol o2l QAT &y s e@ by

123

X ) X¢01_1_a_!1
s (X) 4'4'2

v (X)= 0"

¥, , else
Ligi e an ye ol yaddy () 0) il ol pilA Cinia 5 g Ll Y Joan 50 adadle) mili pdal
i lad (535 PLC 4ol 4 50 Y Jpan ) 22 00yl Chna Jalis (S (5] sl o0l 4D
vile Alide saidse S Gpimad Canl 028 03538 (V) edl S iy o Gha e (iay LS
sl o2 saldind Cuiigla g ailay )0 pen cadaila (Al s (ile
(V1) Calh o gila cigh g Cinda Ll ¥ g2

Ciraa Jalds & g8 alds
[¥] ¢[)] olisS sl b slaallis a5a [F] wisld slas (S5
D] el Gl 53 (o J 5 [F] duial (I8s o5 381 58
[YA] ¢[¥] w2 SauS b laa
[V] ot salia (5l 8 ol R sl sai il g

4S a5 ) sa ol LS kel slagiibe 3T A 3 ailebe (a5 A Adlis i (5 kel oy e LAl o
Oen ) Rl Hedaien Ysana ol sl sl a3 Canin Lali 3 5agy Gl Ciladlal (l 4ai
By ) il i8S g lailel  ada pe 0 alite iy b ciliadas o G dlae) i b Ginlad slas
s yaa (hg ) ) odliiud L2 g8 e saliind o] chllBS sla ) SS allis ad g (g) p Cieliaa Sllas
pladl &) pacpny (9l gl Al 5 (i ad PLC 4l adg) (s lailel y 2l 8 s ([YY] S
S M sie S35 eadiclamil aalas gl | oanha dae S 5 1) Riia e S ) 1 5k e
G (V)
Ve =[yt () e (1), w7 ()]
VR Bl o g il ) (o 8 sla ool BB AN ) IS ) ) RS s yea iy 255 0e 25

K V/f(x)m&‘fyi‘)&)d:\&mQM\LQ‘)\‘)S\S‘)J@\J-U\@};]‘):\Q

oa 8 (i SIS ) GiulS e
@A g Al ) g bl G e () e 50) 2l e aa ) s Gl pealic das S gde

gt 502 (e (2 5mua shady V)l ealic de sanse Guns (2


http://dx.doi.org/10.29252/mmr.1.1.13
https://dor.isc.ac/dor/20.1001.1.25882546.1394.1.1.2.6
https://mmr.khu.ac.ir/article-1-2526-fa.html

[ Downloaded from mmr.khu.ac.ir on 2025-12-15 ]

[ DOR: 20.1001.1.25882546.1394.1.1.2.6 ]

[ DOI: 10.29252/mmr.1.1.13]

Yo @)ﬁimdh‘y &C\..\.AL;\AJL.\J\A)AJ‘_QT!

1 1% <% <o <X
oy el Sy painy 7 o) Gl ad e e ol ) ealiiad L Ll 3 2 sSie e3ld (il
€3 g a

7Z'k(i)={j ) (V/f(xi)zxj , 1#q-1) ()

0, 1i=qg-1
O e il gl Gal gd e Jilaa cead ad g uilsla o bl Gl A4S il ea S L) o)\ S
k) o8l (V) il 48 s e gl 3 skl slaginbe 3l Gida 50 Wy gl [YY]

S e ) el o g ya ohaliat 4ud yal A ala) 5o

Adlalos calida glaa S s

E (SPLC’) Ole_jpa g9 91 0 2l g3 oo PLC Gldliy ey adlelis 4S 2 gdi e oala Gl Gl o) 52

3sass (F) 0 bow sl ) caulie slacilasl b eudili ol 5 35 5 )84y (SSPLCY) glejpbasa
sl lla ¢ pide IS aile alebis 0 3y i suad « PLC a2 SIS 3 SG pa 50 ) shale (aaady e
b Cuial 5 IS Hhi 5 PLC alebas ¢ (it Gl slelil 50 asdion Gl 2SS g 65 8 53 oY el il
LS ey OWalae Jlajaa a5 glejad saa SIS 50 aS ol JSOE 3 0 e Al 4uliie el S
e 3 thd j5 5 Cjsa )3 le a3 SIS 50 a8 Gl dile Gl 4 Cld () a g il s gl
ooty |y 50 Cladprass das cJSu me a3 ) G Al U Sa )y E¥lae (8L 5 (5 5a
Wad L) 5 Gl 5o)lS eage 4 ok Gladad lejat 2SS ) as dla py caray aladl oA

Sl ﬁ%\.\q\.ﬂ;\

Olajab 3 s ls

L Galae Jin A3d ) SO Jald S atiia VSO 5 () &gt SPLC alaba S Y alas
Gl 0 Oines Gl Ju 0 Glls jaaie Koy S 0 adidls o el Al (S0 Alla 5 () gl
HE SIS (JUS (55, 3535 Dpsea 5Y) el SPLC L2 L3S (peai | (ledpd 38 )8 ¢ 55 3l S
A3 ee YL ) ) SPLC 4 PLC i sl p ¥ il pd gy 4pudal 35 20 53 Ll

SPLC e 43 ol cdisd sl E=W =0 s sle PLC alebs 2 o€ 0 1320 5,08
Sl ) IS Glaa 5o plailial e jaa gladliin e ely Jalaae 2 g e Jaas

Sty SPLC 4l i¥alaa (1) 5 (0) 5 (£) I oaliiad b 5 o)) 8 ol pib (s I8l L s
sty 1) SPLC 61X je) Ailas Glsis (VF) 5 (VY) ) disde cay i (VE) 5(VY) 5 (OY)
C, wbspeadilan (VY) praS sl an o B i i (V) Glapd 2 lailind JS3 L Gildas 5 (10) DA

1. Synchronous PLC
2. Self-synchronous PLC


http://dx.doi.org/10.29252/mmr.1.1.13
https://dor.isc.ac/dor/20.1001.1.25882546.1394.1.1.2.6
https://mmr.khu.ac.ir/article-1-2526-fa.html

[ Downloaded from mmr.khu.ac.ir on 2025-12-15 ]

[ DOR: 20.1001.1.25882546.1394.1.1.2.6 ]

[ DOI: 10.29252/mmr.1.1.13]

by sl ia 53 YYAE Gl 5 jle o) spladic) ala A\

(o35 oBaily o sle 43 53)

Ofinaa AL a5 el A1y e a2 e Mol Aaii a5 pla adlale Yl ple o A8
sy (5 ol Gladad Hsia ey adlebs candly sabdladil of 53l SLlS aa g jile i PLC L2 R
sl dpa 58 Glealdinl ol ) (Aulae )l s
setup : 7, <« Init(y, k)
initial : 7, ,s,,[,],A,B,D,F

Kernel,: update: ~St+1 =DS~t+A50k(St) Ov)
{Ct+l = MC, +Ct—1}
z, =B g, (s,),
Input : <p>
Enc,:q Kernel )
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1. Relative degree
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