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ABSTRACT

Introduction: Cognitive control deficits are seen in many psychological and brain disorders.
The dual mechanism of control (DMC) theory assumes two proactive (PC) and reactive
control (RC) modes for cognitive control and uses the AX version of continuous performance
test (AX-CPT) as the main research paradigm. This test determines deficits in cognitive
control modes in various disorders. Midbrain dopamine signal plays an important role in the
pathophysiology of various disorders with cognitive control deficits and plays a key role in
DMC theory. Materials and Methods: The present study was a computer simulation to
investigate the effect of midbrain dopamine signal manipulation on cognitive control deficits.
Simulation is based on LEABRA cognitive architecture and using the PBWM model as a
model of working memory and PVLV model as a model of midbrain dopaminergic system.
This investigation has been implemented in the emergent computer simulation software
where the AX-CPT is presented to the model and the model performance was measured.
Simulation results are calculated in three proactive control behavioral index (PCB), PC, and
RC indices. Results: With increasing gain of phasic dopamine signal from 0 to 100 percent,
a 15 to 45 percent changes occurred in the trend of curves. Increasing up to 15 percent, the
error indices sharply decreased, PC was reduced, RC is increased, and PCB tends from PC Key words:

to RC. Increasing from 15 to 45 percent, PC was increased, RC was reduced, and PCB tends
1. Executive Function

2. Dopamine
i 3. Computer Simulation
The results of the error indices by decreasing phasic dopamine level indicate an increase : 4. Cognitive Dysfunction

from RC to PC. These trends were damped between 45 to 100 percent enhancement. Indices

related to the average reaction time showed a reversed pattern of error indices. Conclusion:

in PC deficit and RC improvement as well as a greater tendency toward RC. These results
are consistent with the hypodopaminergic pattern and DMC mechanism deficits in attention
deficit hyperactivity disorder, depression, negative symptoms of schizophrenia as well as
chronic addiction of cocaine and alcohol and Parkinson’s disease.

*Corresponding Author: Ali Issazadegan

E-mail: ali_issazadeg@yahoo.com

]


http://dx.doi.org/10.29252/shefa.6.2.1
https://shefayekhatam.ir/article-1-1475-fa.html

[ Downloaded from shefayekhatam.ir on 2025-12-18 ]

[ DOI: 10.29252/shefa.6.2.1 ]

vy )LQ‘. 90 A)Lo...'f: oy 0)90

T0013 8L wuduosr < Sl mol oz G0 M By s e ol oI5LS y ol

el cdns] o) olSils 5 pole o0l ¢ wlitily, o5,
Ol cdngyl cding )l olKzils ¢ pwdige g (8 0aSElS (5 cwdige 05,5

Ol gl cdng )l olKzils o cwaige 5 (8 0aSails « FaaalS wdige 09,5

i wleMb|

VA% 6o V) i pdy &b \Ya8 3V raSol VYAF 00 VY 8l y0 &b

S 15558 o 0000 5 5m 5 25Ul VM S| (6 i SISt S oS 020
AX a5 3l g sl S sl ) RC) Jasl 5 (PC) Jd ;S s 90 (DMC) S &80
y @leoais 533l (ol dpse opte shol (ciagh bl olsieas (AX-CPT) pglae o,Slos 505]
39 oot i rebe elige S s oo lid alisee OS] oSSl S slade o
DMC &, L, go S 285 S g o)l 5Ll S et b akal) jo Gliee WS (656091 59950

P 6l 3B ) jsaied (Tl (s3luannd Sy polo gy LGy 9 3090 5 s
PS5 el 59 pians oo lgis s PVLV Juw 5 (515 dladl> Jow S ylgicas PBWM Jos 5l oslasa!

Pl Jow 4 AX-CPT (] o a5 Emergent (slab, 5loaccs J158la 5 50 (idgh ool ol jiopbis

JrsS atls dw 0 gilwand mls sl ool plal g o sauziw o] 50 Jow o Sles g o0
LIS 55 Gl b ABRESL 55 e alns (PCB) Jlab J S (5,13, (asls 5 Jlail(Jlas
OB L sl ool 5 la ponie Wigy 10 a0 FO U VO Ol i waoj0 wo U jam 51 S5 30 sligo
Ll il S sl als Jleb JpS sl galS coe Lt slaasls sy Vo b
L BV0 Gl S e gy GalS il S e S 51 Jle g s, asls 5 aily

oy uuls |

oS s
bl sjldend X

U5 3 Jlab 5 sl sl 5 il als’ il JaS sy i3l Jlab J 5 o %0
by o sl digd ool ao )0 Voo UFD Al jo lanig, ployls hles Jbd J o8 4 Jlil
slo a3 Lo s AEMTRBL s s |, s sla bl | ouSe 553 o 25Ty o) (el
oS e g Jldil J 7S dg 9 JU J5S al Gl S (esligo mhaw 1alS L e
B9 il o a5 S0 reslisd9eed o3I @bl cnlwns oo las 1) Jbiil 8 & o
el e 5 (s bte ol 55l Jbii g 05008 Pl o S

D)1 (ggad GguninSHl (Gslor 5 SS9 35S 4 e e

Qlf.)l)'u.m.:.c ‘_SLC J,.fu».o oy g *
ali_issazadeg@yahoo.com : Suig ySII o 431

|


http://dx.doi.org/10.29252/shefa.6.2.1
https://shefayekhatam.ir/article-1-1475-fa.html

[ Downloaded from shefayekhatam.ir on 2025-12-18 ]

[ DOI: 10.29252/shefa.6.2.1]

wyav )Lér.‘ 9 o)l.o..f; 4W 0)99

=

U—AASH a‘—"—m

dd e (g5ldled oS OLsl el S )3 S
(\) ~.\_...JL: ‘;60‘H9) 9 \b‘rc‘u.x:uO uLloLu)l

IO D) [ R S Y-S PUWE R . PP I S SR
bdye GFld glas S, ) ‘O—r?:"lﬁ“’ e S
o0 i (A) Wlai_ls 45T PFC el L,
PFC o colis J,u8 slos Slee jo glaawly —iis
e (e The 50 ey gd s () 9S00 <L
S e gl g kit
PFC ;o (Sl j9,4) s5bd 5,3y lanl g (Bua
il 30 ] DMC iy i 5l () +) 0sS o Ly
H(DA) S relysd pins (55,5 Bl Sl 8
Losas,s Jlsod 5 oo o Ll o e gl aie 5
A 8o M alRal, JLX S awjls PFC o
st e ¢ ol 45 el S8 (g
O Ogdm Wi o Al T laie; slaailis a s
bl &g any wSlgi o Lgss PFC (2B, JUS

() og—i JLad )3 5

S o)l mbigsgase g Lol g0 RC 4 PC
90 3l S i e A (sl A IO Sy cBdge
= ol e e e 4o JBlas pis 90
SNV SO P i B S ON -SSP S B S PR
Slnglis Ly 5 IS5 Sy (Ll ey iy (prizmend
Dolds ol o0 RC Ly PC ay iy 2l5 )0 0,8
albe O PC astylan amgs (V) ol ails 592
Pzl g9 Dygmo 0 (V) 0l 5l gt solis
aS ool 8l o Aol 0wy e el S LIS
Ohlew alex jlawe DS (i oo oo 4
e S RC ey (g 2l)S Blaiél o ol ey

OY)) oS oy 955 PC

o) Gl 5 (LS [, () Sl ey
o2lisS ey Aidy Ly (AX, AY, BX, BY & )50 )

Lr;LA) Bo—d C_MJL: 9 09_“:69 oals J‘_>L°) ‘Lau—l O—=

! Cognitive control

2 Modes

3 Dual mechanisms of control
4 Proactive control

* Reactive control

¢ Early selection

7 Actively maintained

8 High interference

? Anticipatory

10 Lateral prefrontal cortex

! Dorsolateral prefrontal cortex
12 Top-down bias

|

dodlo

s g ilwSiplon (oo Sblg ' osls S
6 l=8) Blaal Ly sollas (Jlael o (I8 4 o i
Syle an (V) Gl (Hg,0 O g A oud Al BlagSS
atzlye 0 A S L b e (B3l 1 sl (Rl 500
eelis S iy g8 aore cugdi ol o
= 1, TDMO) -8 455 90 panilSe 4 105 2)_la|
Jr—S 5 T(PC) JLsd J,—uS a5 o Jos polaie
Sl 1y 03 clae g Lulye plas 2 a SPRC) Il
s 90 Ol e ogdlae (ol aeils a gy o, Slae
e3ls bl jlas Sleolag, g9-85 51 J—8 " olsl
Losealedbl ] 0 a S 0,5 joal i wa g b
Wiloais ¥ Jlad (6,lag55 ol (slog—i 4 cdaa Ly
Bas Ty dn J_Acgs Syl idz>gi (gl pis L
(d=lie jo oo (1,8 Sl S g g 4 jeo
oot eenilSe S O jgmo d dm g o il S o
o0l 8 caBge a5 e )d (9o il 5l 3 90
J—=lwolan s, SO olwlid 5l ey adon 5leog 3 o
Sr=Sskr 5 (it (e PC ke (DL

L5 olanb @sladled b (sl PC DMC Jos llae
b VIPFC) (il Sltn i 28 el
G S5 GBlacal JLab (5 lagSS suuS olsjb as asb
a_ NMAIPFC) s ol Sls oy a8 ol
JLd 65l 5 (mledil yo (e Blod s woimg b
Gl e dled ol (V) cl 8 0 a iy el

4,5 5 T 55 Ll e S e bl
A Ll 0,50 S0y slaolag, (hle,m 45 59-d 0
RC ( Jolie jo .08 oo Jupms |y 0o lo YU cmliis 5L
&l s ol on JIPFC " (gl,0 5 o5Ldled jo g
Sdlad palianl Sl (e (2 lg plw 5l Saas

13 Transient

14 Bottom-up

15 Associative

16 Episodic

17 Dopaminergic
18 Gating

1 Phasic

2 Contextual cues
21 Continuous performance test
2 Cues

2 Probes


http://dx.doi.org/10.29252/shefa.6.2.1
https://shefayekhatam.ir/article-1-1475-fa.html

vy )Léf. 90 A)Lo...'f: oy 0)90

[ Downloaded from shefayekhatam.ir on 2025-12-18 ]

[ DOI: 10.29252/shefa.6.2.1]

Jlee ) iy pel il )0 (S A9 5S—ul ;5 el
Cwl a8l i l581 (P(SNE) ol r‘,_M,.> oS ye Camd
508 (K ad by Sl e slaail i Ly S
sl JLeSs b i ) wfhw Pl il )
o sloail s Ly oS el a il als (T(VTA)
3 L —als llezg 0 (Ve) o)b (S
Algi oo A4S 39—l o 03 Sy pgil i ul by
23958l SLET (gl i B30 ol (8 iy o
o= Lo Jlsslys =0 (YY) aoab aals o &
slog )bl 5 5 S el 4 sas e
S Sl (gl iy (5 B Sl 5 S pielygo
5 4=l b b by ol Jg el
o ot o8ls 1,8 5l o 1 el s 5lnls,
D2 slwoni 5 g9, Lowlul oS’ (oS98 slagleys s,
Lo el ol glosy® 4 3-890 caiiS (oo Joe D3
9y sl =T slaples sy ol 3l g
b i elisd ille, Cndib g 0y S
(YY) 0S5 5 5

(YY) oo oo ploid s3bs 08 ol e jals
B S:LDQ}‘.@S o)‘s_o.% ADHD )l_?é UYLM.?))J 9 ul5\>5_7
POl sl e (5 s 95 L sl 4z
Sty g S Gl Sy it T8I >
o oo Lid AX-CPT oile 2SS (o pion by
s RC o bl )l Ll oo oo Lis PC L b pe
‘M‘g_.w ‘5_7-)) ] 00— curl_ie ADHD QAM
RC a 2,5 ADHD 55s-5 a5 o a5 o Lis
Ciydelip L8, o) e (VO) uylo (g uiay
S ol S banS Gl wsiles e oS 05S o
ADHD 5l oys 0" cyaid | e , 56 (v8) wil,
PFC g ol > cdled (g3lu o s 4 Yoo
aSoh L coad e il el gyl L alally o
(el i L2088 0 ebgs 3l oS
Flnl (el So Gk ) Bas ()l SS sl o
o (6, () 0) S5l G g Bu e 2 ST
ol Juai 5 STy s s i S5 sy
o5 (YY) s oo 1,8 35U e |, AX-CPT o
Gildled a5 A8 o ol gr.’.‘)m sl ise 59,
oo (o=l (g 5ldlad Ly VTA o slgs slnyg,ss
JL8 i cdgid S ¢ eS| v 4y VTA e
Tob—w hwgie s3la sl ay ( SO o slrg e 0l

(YY) a2 oo ialS |, ADHD o Jed i

24 Striatum

5 Substantia nigra pars compacta

26 Ventral tegmental area

7 Attention deficit hyperactivity disorder

AX-CPT 15 (VF) aiid s 5 & el L I
A pvealas b 8 s JuS slose an PC
o3l oty aul Gy Ly ;550 J S RC 4 S
059 4 (5 =S lallas S o ool Wl PC jlas
slag—wly 9 wos e oLt BY 3 AX Lo Jly 5o
am olo ainlys oLt Lo Jlgs ool 30 65 momo
et 8l ailzs aledlbl jl Lagl a s code o
gl o Sley ALold jo xwl S (gjlweslel
sla g o Lal wsinios ot (ST osm @l ios
oy oolel Sl 3L PC Jorio (55,8 , 5T.AY
ot i Gl Sy 5 S e |, s Gl sl
Aians i b AY g oyl ST
aS cde ol il SaS moore STy g Llas
Gl 8l (S aes e 7y Ll 5 e Bue Sy
alis e by Aol (o wis e PC 5 0 a s
= il ol 5w el eslal (el g
gy a3l s wilis oMbl cdge gjlodled;l
Wiliwd PC 15 5 1268 a5 (g0, 8l ]l oS 4SS
I 53 oy wd aalys (6 it LS Sy
S—uS jiSly oy BX g AX Lo Jlg5 0 4 BX
3 Jle o=l Lo aib sl moro glog—uwly jo
2 wdaa rwl S g3lweslel poc AY Lo Jlg
o=l 5900, 8 00, Slas 05— M_>9A)L_Ac A Llis

O o)l a SSRC o g o, 8 el

RANDYE-ES B B PRV S-S R £ I JUL S5 S
S Slas (o =l jadi ( —alie )llan 0ed co 000
AX-CPT el ol pon 23l 08 0 ol i
Lt lapais ddllae ;o IS G 50 )8 0 5l (S
Ao oo lid d o) Sledbl Ssle o WS
—Hlr Slinin S8 0,51 o Pl a5 (VF)
A4S 0 Sj o0 i Lo iegh (V\Y) 00,5 o o al>
oo 3l 005 0l (609 ,9 doxs o AIPFC o Pl
L S 0o (53355l 535525355 0 (555 5o i
A co JSU 1) (5,8 58wl glaaslis (glaml gos
e Oye—e 4 PC a S s no o Lt Slsllas .(VY)
)_u RC =\_~J‘ S| 05_,.J )l_?é G')Bﬁf&w‘ u‘)LQ.».) 5o

(\/\) Gl 00 U’“")‘)j J)_...S 09)_? )l )_|M

oy 0 il (e sl paal Lo iegh
Togl il loadliwey o —wwlw i meligo
(\%)MQ‘SQUL—&AAJ J_Mu )Q£5|9J_ww._w.>9
e, 45l ol 5| Sl Laasily ool s ople

28 Commission
2 Omission

3 Methylphenidate —

|~


http://dx.doi.org/10.29252/shefa.6.2.1
https://shefayekhatam.ir/article-1-1475-fa.html

[ Downloaded from shefayekhatam.ir on 2025-12-18 ]

[ DOI: 10.29252/shefa.6.2.1]

wyav )Lér.‘ 9 o)l.o..f; 4W 0)99

= & -
v_a.u.hsj_; gt__‘L_Q_q

VTA o u._uaL’so 6uu9)y 6L_~o.b SNc u_,.nbjo
S5l 633 5 (FT) BIsLy 3 oSt iy 2l 4y
(FY) o)l s gyl yo Loy

Sl yeas (5310 s Gl (e—aisSHL () be
sladins plw o) Sty pil pl 4 SNE S0 ey g
30 ol o=l aslas =l asas Sl (loocl
a5 Lassly 5l (Hlg 5 08 (o0 4z |) (ol >0
Sl 0SS (oo e | it Jo e sl S
O3S b il plael Lo Sy 4z 51 (FF)
slagali dn o (HywheS )b s (55 > oDl
)5 Akl 5 bl o pmddllasl adex 5l 2L
ol a3, PRC (s 5,15 Ly Lygd 4§ 5555 o
ol o phall A S o es o il e daly S
loo,Slos o ials any ;onie pgily yl 4y (el
bl g 2Lt g mdySlhsl )3 (e ali g S >

(FF) 0o 0,5

SSag) B yo (GHUS S e B (9) elige
Sl ad® (gslwans . aul glaslly glwans
Oby Jo—b 59 i S Lo (8l Lz 0l 2
0,509y o=l o, i goaxie lulie s o ool
Sygms y0 Slons,d (10, S w8l lwliisly ) 4
B e b 4y 45 (i3 (5 59,55 lasl

(F7) apo o cariincg ol jo ool s

as |y gl Ly —ed lwonny T ol S sy
A wg a2 4o slaaS i slaosl S Ta Ll o e o
o=yl (FV) oS o 5lodos wolw slausly
odie ool FWgn 5l mas A0 0, S0y, Mo
e caa> jo (—0d sloacdled A dlas a5 o ls
ladgie 55« Seiglen SLSir Lads 5 (ildae o e
azdlas Lol oo ol gjladon , 2 045w
—as A b 0, S, o cd iy (FA) 5,5 ol
sloain) plw oo i LS o ol Faen dw) y0
Sl S 5 9oz 9,80, RS St A ;e cad e
(CCN) slle 5lis Glacl pgle ayaS a0 3
A-"U)LA.C é)—i'.’.ﬁ) U_" 5o d_>l.: J_.o| )\_Q.> | ;.95)_:.0
old ( Solw J—ol iolacl psle Ly o)las pac )
S ol B cale 5o g Sgliie slas Shes sl Jose

B+) Kelsm 5 )=, sloadmiin

5 E . Ll s A -
sl 09,5 5l Olios CON o, S, o lalSiicy
31 Optogenetic
32 Mathematical psychology
33 Connectionism

a5yl ol o (ealel (S0l e
5ol lsg o 5 RC (oylominls o —ite oS, e Sy
O PC o (o )mal sy 5ms slasS e 51—
P A A8 WL e e Ol Sty e
ol wl 5l asiles oo o omiio OLeMbl ay a>g5 (5,035l
ol RC slagtiloy 5 Jlxd glie g o 5l Louigls
S0yl 50 a5 Lol 5| (g )l (YR) ol a8 S
Lo (oS58l o= 5 = (o= aer 5l aigbge 0o
o Jos (F) el Lo yo yaaligd iy SO
059 am (b jg Ll A1 AL 1 (S0l Slgm
Sl (i e 9 S Rl sl g il
S, Gel eyl Tl s Jow ol jo (YY)
&) 5l e 09800 VTA (5sligd sla(yg)e
&) Do (SYob (e (el pla S g il
ol 90 s Sl (g5dlad (0l Bl (YY) w6
o—olisd slapgys @ilawdld Ly ebiiol by
sboggyg Selb po (rals il Ly oad S 25
e—mas Sdlad wogdlcay (YY) o s Jldo ay o —alyge
Ol 30 S 0 pae Ly adl (ials VTA slygo
DS go oS |y ol el a S (g5l gl

(YF) o)l SKion
s o b5 pe Bl S Lo all )l waly s
S80S s cslam iS58 alex 3l Sy By
AX- A dSS 5o (laall (36 (aje bl JLas
el S e i Y ais| o ims e oLis CPT
G310 )3 A (B8 A eye Sliel 15 (655 e
Gl 5ol 5o (mlagall Gizen (T0) a2l 4t
PS5l i LasgeS ol s oo onnl i 35
=25 slagls (¥F) RC L5 05 5 o oLas PC o
4ok 1) by @il w555 alox ]
L yaaliin] o sile S5 o5 clmg s S50 5 oS o
ol Al i 5 S 2 |y el 5Ll
3e0e Ly |, 15 e oyids b (YY) aiiS o aSsly
S0l slapgs o 4 1 (el slweni S o, S
i 4S5 e oo pladl ol )1, 3 SNe g VTA S55,ILE
(YA 88,5 o0 S5 isligs sloyge s loslo a8y 4
Uit |y VTA 51 ool JLil oslsi o 5 JSI
ol 25 elyge e (JSIN B e (V) 0
©Oygo a1y (0SB poily il )5 05y a cpgil il o
oleless o Jls ol Lo (YY) aes oo imli8l el
(3PS Geligd 50 alS (38 adex e
(ol dz il )lajle  Jelw gyl slige el
33,5 (o0 395 ,3b (Aals el 45 095 0 000
O—obg (IS Dbyt BBa S a0 (F2)
e R e
NSl Slalllas voen (F1) 00,5 o —2alS
SLoons Szl Sz aS el ol 5l (S

3 Emergent
3% Computational cognitive neuroscience
36 O’Reilly


http://dx.doi.org/10.29252/shefa.6.2.1
https://shefayekhatam.ir/article-1-1475-fa.html

vy )Léf. 90 A)Lo...'f: oy 0)90

[ Downloaded from shefayekhatam.ir on 2025-12-18 ]

[ DOI: 10.29252/shefa.6.2.1]

Ay o 0, Slas j5u 1 H(RC) (Hledil J S a5l
ol 90 0SS o 8 RC a2l i ls—cay |, BX
3 STy loy (Sl 9 Ll slagp—wly on )0

waxli ol :(PCB) Jlsd [ —is (6,8, sl
PC oo i il RC g PC (o9 JoS 0,8 L
o S yShoe ol 0 @ ls ol (F) donn o )
IBX+AY) Lo, 3l ool wl Lo BX g AY sl Jlgs jo
Sl —ired S oo dwlxe PCB =(BX-AY)
o gloalhs &, 5 0o bo 0 il L
o =(Ldas &5+ 10) Iy s olsl ,—2+)) dLal, 5
coLéS_w‘l_la}CA.,_MJ&puajks‘)_g ‘ouﬁma}LsLla}
RT) STy o slym o S PCB dlayl,) 050 0
99 Al 5o 9B g0 drmuslne Lallaz (ol L S g
ooe Jg,d ol &l ael anles Cows an asl
Se0 5 ) A goae Jluhe A s el +) 9= s
Sl 005 o) A az e g ool i PC AL ol

() el e RC aA_Le

)'] ‘5.|L_.w)‘ JLi__..: I j—%0 uL‘.o u_.o.ol.tgé JL.{‘._M
3 Pl msligo JUK—s s lg—icas o Lo 4 S
g op Dgmmne jre Lo g A fke Gl
Sy Ol e jo ilidee S5 k90 sl e
el il 4y VTAISNC yo ipgh (=) 0 a5 0o
Cdled slassdl oy aligs slaiyg)s il oS 0o
el S35 S Sl Sl 4 0o oo
9y 45 S Lol g by eligs SIS L(PY)
95— pgadly by Sigh JUSms g oo J S
A Sl il a s I 0 0d e JuS TT(VP)
‘V’\C(PPT) ‘Swl} . s s ﬁ g/ [ AS_:).?’.J s . 9
Sulosla (699,9 S VP (Q0) a2o #, cul S
O=S oo Sloml elygs slayg)es am S ILE aeg
S—= 3 ) by sloopgyg 5 cmledcgermony 45
Syl o a5 (S Lw) Sl poe ™ a8 i o>
So oy, blad slas oS ady SO sl brall
BASS Sgde 0y o—dnd i sLog,90 D925 oy
Gy a5 10 g 9S00 gl sogs e NMDA JUIS

(V) os sy S e (o) laasl Sl

37 Local, error-driven and associative, biologically realistic
algorithm

38 Prefrontal cortex basal ganglia working memory

39 Cognitive architecture

40 Stripe

4 Reinforcement learning

0dd ygmmem Lt o oo ol as 2395 (6l 2l
" (Leabra) « os3ly (o Su5slse slovp ;s ol 5
= lasl fla—eas o1 51 a S (@) sl 00505 a sl )|
09,5 =l (OY) sl ouis ool _wl Lo iagh plw
pls 4 CON (alSal; (5)15 ALl Joo Sy (g
6|od_sl§ Lglbc\.';_mm— @LMMJW )_...3 Lg)Lf d_1asl>»
S g S5 1y 1 9 (OF) s0ls asl | “TNPBWM)
Golore S A wgl Ay e g (AF-0F) aolo
53 (OV) ubdges plodl Leabra ;g e loa L™ o3ls
St glere (ml ozl 5o (—esh 5 Ol

ON) cwla 8§ &g

e [Leabra ool b (gl oxe ;o PBWM s
O— J_AL&: d_>).’o)| 6)l5 a_lhsl> Q)_iLo.c 39_95 6‘)_>
L)_)‘ (AQ) S ‘_glo..\_cls ‘5LQ:A 2 g L‘:"l ) ﬁq
o 50 Oledbl Sl 55540 5 79— 959 pi—aen
tj_nb).‘ 9 oo).'l_...j éuoyla—‘ Jol_..»)l = 03)1_(2 45 S AN
e Lo sl e b 65 S 6l )l S0, L
4 PFC Jlg 5 o ol bl gloa <l slaar o
)_..u 6‘0;.\413 le.mc\.,_m.m ) ﬁ?"l")’h“)‘ 4o (5999 u_..al.us.b
Cdled S olus a S w1y 8l o) i 4
S ) (=30 ey JUSem b 5l et

M 0985 6,5l Joe S aS alesls asll i ligo
ool pl am e, oSIAL 1 —algl ol bt
$—53L PVLV el "(PVLV) a5gal o3,/ 4yl
WS s clan |y gloa <l slaa o 5l peil i ul jo
ol ;) Jleel Gl sl 0g 5 & giay 3 ol as
g 0SS oo cmlan |y Sl 28 o (gl (@ Lz
sl o Lo iby gy, @bt |5 (izen
Sl S5 Ay a9 aS oo Slar S ]y i 2S00
Soad b laaY o] el o Labjley pdas

(F) Cl ooy ol glalis, ay slsas

L gy 9 olge

5 o 5, Slas y5y 5 :(PC) Jlond J oS s Lis

2 Primary value, learned value

# Ventral pallidum

# Pedunculo-pontine tegmental nucleus
4 Hyperpolarized

|-


http://dx.doi.org/10.29252/shefa.6.2.1
https://shefayekhatam.ir/article-1-1475-fa.html

[ Downloaded from shefayekhatam.ir on 2025-12-18 ]

[ DOI: 10.29252/shefa.6.2.1]

wyav )Lér.‘ 9 o)l.o..'f; 4W 0)99

= & -
U—AASH ﬁ‘_—‘LA.,—Q

EU ST LI PR S| PN DRG] PR WS-V (R
Jo—al 9 &b Lot )sl die; ;0 428 5 §dow
Ll +4PDP ¢ ©PDP 54 5 L5 5L 5l o5lodow
hwgi a5 gou e Slabon wac A sl Jow
ol e dleas =l 1y sls SN IRV 4
(Vo) il oo (w4 Gl dle s

Slocal slamslan oy o=l 0 AX-CPT (gjlawads
3_1>J.4 (oD (_ngm?fJ‘ l_> La).'l.ﬂ)lf & - LSL“"S)’“’
(_;La:..\f A LQ:Q] J_n.\.g 9 S —a (_ng_f):u ‘5‘)‘3‘
Lo..dl.._a.wo 9 lod_d B3> u>_.5).-> ‘_;‘me_ula ..\_Jy
S 5 g asll A 4y (6999 (lsear (cesphe sLaS
e S0 3529 (53lwannd (il ;o DPX 5 L Ll
SN emae Al sla o ;o ]y i L Sonles
=5 7 e (ol e S e 5 00
Cosl gmas laaSii B o Sl sla ol
ST S e )0 papio L ool o gl cwl aiae 4 S
09355 S5 0T 9= L o9 JLsd a5 015 3529 (9,9
ol s j0 pgphe Ly sols oyl gy JLad Ly, blie
0 395 (mleiil 9, Sug; 50 0,50, =l Jlie 5o
|) oals l_: P}—W L J_Als ;».».l}.i_w.a ‘rts)y S =2
)90 Ay pothe Sy aSh o laSeage 1 (e A
Lotgssd 3 semaz 5o (ol Sl )i9 ) 00l 2 jod
o e A sl Jow jo culonld (51555,
s—loiil Oyg—o 4 Laosls (ols ioles g adgy Solw
=il o=l il 9,5 5 (69959 4 )3 el (e
. (V\) &9_.»‘5;0 oola_ul

aJgi Bolal & yeo a0 S o ool 1 AX w b
)50 —® QH‘SA ‘)_>‘ )50 \'Y )Q ;D_Ji! JS Oj_w‘ﬁ.n
doae Bolar e b g Ve ls G IS5 6l ]
395 (gl Log3g )9 a4 oy dlire sl ol
Y (9= 59 e Sl s D Ale (2STy ole 5 ly
Sl 5l , 5095 45 ploS ;o (ojladlad aSi >g,5
JS“.:-—“’ E)Lo._«i} — u»_.Sls uL_A) L_wbm 6‘)_.: S
3ldlad (] 5o a8 cnl (Hg)98 (iladled (Sl 5,4
i leS A Al 09 so T D9 oo o):/? sl )
=g ) ‘J)'L.w).g 4 SQJLA—‘-'J.“LJ‘) u"ﬁ)’ :L.Jy Lg)Lﬂ.JL:S
slopyg,s 5l plaS o gldled Ji:_»i\/a Sde jo A4S
= Iy ez o sl Sl )0 et oS 4,
46 Servan-schreiber

47 Dot pattern expectancy task

* Feedback-based

]

EMERGENT ,l;—8ls 5 ,s LEABRA _5L% s, asxs
bt D)o a4 S 39 Diee (gilwand
byl o le slo(yg,9 4 VTA/SNC 5ons o
o, Slae jo ) ol 0e b o (5w
JUSe L 5 035 b (o S phelysd i
ol S5l oo 5t |y VTA/SNG 5l pis sl s>
Silele 5 il ol S el Bl 5
sl oyl g0

G IS5 Lol g aJgl &5 i 6 e 5l 5l :AX-CPT
L (PY) o, Sed 5 95, assi (CPT) aigey o, Slas
Slaal gl gl ol 5l (il slaasias g el 4y
Grad i (FY) aladl, a g @l lagh
sLacis> CPT 3 AX-CPT X-CPT . Jol5 CPT Lol
AX- &5 i CPT a0y 5 le0 (FF) aivn v iilen
Sy Lo gy S sl AX-CPT (£0) a5l oa CPT
&S 5o Pl dalllas sl Ko 37 0 Sk
A g (e (S99 58—l ()l jo Bae DL
6ol Lo img 5 AX-CPT .(5F) oi 4185
Syg— Gt S slaanlp romiw il Gloea
SV SOV [NPIN (') IGIIVH [ UL JL g SN I\ P
slaiags o ol 5l il slbas i AX-CPT a_J,|
AX- dLox jlalas 3 1 8 oolan il o s o o Lt
(%) "(DPX) alais oS Llasl ca JSS L Lol CPT
AX- S b il AX-CPT (0F)AX-CPT-Y-\
Sl S5 cimghy ol 4o (FA) e g5 bl CPT
AX-CPT cul 4255 |5 oolii_ul 5,50 AX-CPT
Sl A Sls DMC as, )l da gy [0 (ot it LAzl
AY (Gacs JIg) AX g5 Lo Jelis AX-CPT .(59)
b (HIF)BY 5 (o)l (HIg) BX (2, (HI)
By, plw 3l ogaie X g A By, > >0 .l (b
Sl B) ailboe By 90 ol 5l e 4 (B
(e X5l e By > 2ol Y gA 5,68, > , 0
Ve Jlasl Ly (AX) Goes lgs ¢ L Ll AX-CPT o
Vo (Slsortee ahilaJly plow jl iin ao)s
e Sl jobo a0 (g s o S 000
AX- dx S lea DPX &5 s (BY BX AY) 04— o0
6Lz 4 LacS e aS oyl oyl Ly el Ll CPT
Dl )LLS 6L®<L|a.5.§ )‘ (e D @.L“sﬂ‘ u_§5)_>
AY, BX) YU o,lss L sla JIss 5l o Scingiy (50)
A_;JSGA ool RC BPC o L‘m_gl.o.a ) 6‘)—.’
co By Joli AX-CPT s 4y slas S ojlasl (F9)
Lo Jlss 5l plas o gl a8 an (2STs olaj
(FY) Qg o Ao

Gl a8 g i dle s ol S :Emergent
Ll jla S oo ory —nae g g3l s
VR UL S V] FYP VL SRV SN VLN | WY QL W 0N OO

* Attentional shifting
3 Parallel distributed processing
3! Localist representations



http://dx.doi.org/10.29252/shefa.6.2.1
https://shefayekhatam.ir/article-1-1475-fa.html

vy )LQ‘. 90 c)LoJ; oy 0)90

[ Downloaded from shefayekhatam.ir on 2025-12-18 ]

[ DOI: 10.29252/shefa.6.2.1 ]

JESem 50 2 Sl il Sl g am o g
S Sl 5 AX-CPT sla o3l i (54, S5
slo logei g o oo Gimslidl oo Ve LS a0 5l
Aolios cews oLy 5l plas o L S5l d L,
o Lps 9,5 slologes slass i als ol
e sloazld g Wb oo ) 5592 Slagasld
Colys 0 g oo 00l rslad Jlaged S yo Lo Jlg
Sl wl as)0) cds sl as Ll gl Jlog—ed S
Sl hges S g (e sl Jly o STy (L))

aisly

oo ooly ioled ) los—ad jo (gilwad glal mols
g 90yl oo Lo jlogesi coled siomio 0y, jo ]
i A dnii g (Ao Ve Lo Vo) om0 V0 o i

(o, 00 L ¥ ) oo FO 0 ol e

Las sla s li Jlog o 0 tdmo 0 10 Lo+ dsld
Voo Loe aals JS 0 ol sldas o o)0 AX g
assly S 0 g cwl oo s jhs wbgs 8 Ol s
g5 9wl PC azxlis a S AY g .ol oS g0
99 2 sl S LS5, S5 asl i 4 SBY
oarls a S BX g aslb oy cod UL (Ho3 (g9-X!
Sogas ol ol e L (g0 2o 59Nl i wl RC

ul.a) ob..o.lb a4 MMeis> l.) Tl le smc_:?:.o O yg—o A
olie SU Cem aSl glagwl A Sl 5l ol
50 ails (g mtine (adsl sl yig Slaie aile) adsl
azxgi Ly aS ool alls sg2g mols jo Sy o Bolas
ol 03] 558 sl g mslie ol o9 (ol
Jom igslwands (o eolaiul 050 cmac &S Jos
83V e ple S po 4 gy Ve Jubd (60959
5 0995V el 55 ase ALY o lasl i)l
099 95 Jold 5 (29> Y 9 ¥ 0 ¥ Lo SO
Joe Jolds pgo idu 0 ibioo ¥V j0 ) o le S 0
SIPFC as bgo e o 3l i 50, » .o w| PBWM
o le S )0 995 VO Jubd (49,95 e geme S
blie s e Ldloe crwload S is 0 00
dcgozme So | sy Gloascl sloai s iy ;0 PFC
S50 09y Y Jels a5 wlea i LSid g9

el PVLV

TSP B e e — AX TRT— AY T RT— 8X TRT— BY TRT —PCBemor — PCBRT
- L b et e
=+ \ + =T oot j I
\ \ \
= o= T 7 =
. ? /»—\ Y ] + )l
= TR b R A g A
47/3\ NL - - L oo’ T s H R
< o o oo -+ - r’, s bl
A\ g + x4 N e 3
\ =l
L R 1 -
- i =l T a
W NN o o e e o o BN < W (o S TR I }
YYYYYYYYY
SRRV AR O T " ¥ oot fe 6. s Aa
&~

Lhas ao)0 s o (dawg) iSTs ol Sbe (e L (S Slaes - Sils i 3 (oz) U a3l sla logas =) Hl0g—0d
aaoyn Ve e las el Sl UK 5 ao ) 88l je e jlaged aw p o y0 STy e g LS asLi (cwl)) PCB o

2 True
33 False
> Omission

Wb il oo, 0 slaay &0


http://dx.doi.org/10.29252/shefa.6.2.1
https://shefayekhatam.ir/article-1-1475-fa.html

[ Downloaded from shefayekhatam.ir on 2025-12-18 ]

[ DOI: 10.29252/shefa.6.2.1]

wyav )Lér.‘ 9 o)l.o..'f; 4W 0)99

= & -
U—AASH ﬁ‘_—‘LA.,—Q

5 Sl (it (55 Gl 5 (S (sSls 8,58
Qb?';é.‘o Wyl aws ol s = b ol b plw
G olygd JUSims (650 53l 48 S5 s
PCB g Lo Jlgi colas (iaSly Loy jaxli o)l Sl

Sylsaals ol ol dls s o8 oS

S5 Az g Sy

02 Lo Shy i (oyp Sl oo 0l 5
oo oLzl e ol bigd JLSo e DMC s,
Solore ymm )3 esilmdnnd cJB )3 gy ol
ssli_ul L PVLV g PBWM Joe L LEABRA 5L_s
C—’L"’ —e S &l cwl oo |, >l AX-CPT 3
o= i dz i Joe Hls b 4 gl (Jos o, Ses
L olailiwl doY as oae 800 SO S 5 ) Jae
Ll S PBWM 4 ol ooy LS5 PBWM Jos
oS e Jlasl 4y a4 s ase A (g5, sy
Sl 4Ll 08 s sl Y A e S
5 i ol 6l s il s 5 el
3 S oo all ] 992 Fl Lacg n Wbl LS
Juis bl Boe e muboflyen Y gy S
Gl 5o (Lo 4 s Joo e ol Jhaal il
Al Al jo .adls aaless BY g AY gy g0 4
hls as X g, Lo (Hlgy o Lgas ol asy o
SeS sl e il adsi gl il 5L
alsi oo Lo lss ol s PBWM oo , 3l ey o)l
Sl ooyl Lo lgs sl jo as I s ol o ie
ol g® JUSam (51 0l 5 e il
A 0 g 0l s )_:.‘;'UPBV\{M Joae o, Sloe
el i ls o s pei e ;e 36 S bl &Y 4w
S Ftiar (5 a3l i 3L PBWM 5l e 2oy as
ASulasazg b o vomen il vmles (6,
Ll jasld 5 oo glagul bl o plej a3l
Ol g on e Ll slagely Gull
AX- sloas s Sealiys X gy Ly (s s el
S po sbagewly oLl 1 a5 BX-TRT 4 TRT
555 4 )3 s PBWM Juo 536 coos i
aS BX-F g AX-F slo oz lis g 00 lo (6,00l iy
i e i s S ol slagnl bl
L g o i dalin jo aniwe o lasbiwl duY aw &5
BY TRT- 5 AY-TRT (sla_asl 5 Soliys oY g,
Gt s Wi o glag ol wlwl s a S
S AY-F sla asls g o lasbiwl a0y aw ass 3k
o i S ol gl by Wlwl o a S BY-F
e 6, 3l jiis g 0592 PBWM Joos 56 csu
8. g PBWM 5 gumeadi oyl 0 0 ales

sl iSTly o) g Llas asl i sla sove o
oY oo slagsly ,ue L X oy sla somio

|

PC a_Le jlapas Jop oy, ji L sl 5 PCB
sl asl i Ll e a5 o D RC &_le Cios 4y
AS B8 Ao lg S e aoel o .l RC 4 PC
=28 6SIRC 4 PC ozl g0 5 als 0l o
=9 o (il ¥ RC 4y PC 5IPCB g o )by e uSe
Ao VO L 5l S sl o, S5 sl g
e > Gles oo 1y aials ol lasSl b oo Se—e
lis 0, S Coomw ay B S SSLS 0, S S
G X gy b (momie g0 oy Voe e aials S
L alin o3 50 Y g L (mimine 90 9 o ailiie
BX g AX —iotin 90 (o 8 D ygmo a0y L S0
PR SO R ) NN PUC P | PR WS VAR B S SEON K
95 6 S GlsSoe (o B Dj90 4 BY 5 AY
30 dg—od oddl i AY o e L s BY o s
olid gog2ro 595l 5 i oy el (S PCB loges
Al STy e oo 50 slasSl L aS a2 o

ol 55 BX 5 AY

Lz ooy slo s li o0y FO LS 10 4wl
$d92o 53N S CwlPC Lzl b a SAY g
sebs o):_f)lfua}l_.i‘; aSBY g .ol aa s b
3 g Lo 85 oo Feo V0 dls o cul IS
L Hop 6ol el RC ozl a5 BX gy .ol
i L 5L PCB )léz_o.; 500l ol l...._w N
oo ag RC Ade 5ol bud ot by (g0520 0y
RC 4 PC sl ol i Lo lg een a S 5,0 PC a_ L
Al ol 0 aS Cd T ol e oo Ay LCl
RC 5IPCB 55,15 ot e 655 RC 5 PC oL g0
St 0, S et ld g2 g 35l ]S s
l_é).a Q‘?JLS" |) als Q_.{‘ LgLa:ﬂl el 5_fJ] 09—
(ol sl 0. 8,8 L o RC g PC slagsll
Al g8gre 5o Xl Al ) o BX g AX w9
S o bt e S Ly 55 BY gAY i 5
ol (Hoym s ooy a3t 3 PCB logas o
Al STy e oo 90 slasSl L aS a2

el 550 BX § AY

s oo, slajasls ;o tamo o Voo Lo FO a0l
el o, SIS als a S BY g oyle e Lo
GO0 oS oo ,0 FO L5 T d il o wcul IS
PCB logai 0.0l 1o Slawg He3 (5s3 el RC
de 5 05w Lo 0520 0y 5 Ll a3l
Lo oleen 4 S 0,0 PCa_Jé Coow a5 RC a_Ls
Al pp uSe 69X RC g PC ozl is g0 aals 0l jo
oarli ez g wyls il S Jlsd a, RC 5IPCB 4


http://dx.doi.org/10.29252/shefa.6.2.1
https://shefayekhatam.ir/article-1-1475-fa.html

vy )Léf. 90 A)Lo...'f: oy 0)90

[ Downloaded from shefayekhatam.ir on 2025-12-18 ]

[ DOI: 10.29252/shefa.6.2.1]

J—do 4 BX g g A &lzs o caliss o Jo ay AY
aSBY g5l oaas AX g L X gy o Calids
Glas Lz e 5l s 0 AT AX L el
Lloa i

O ol Sl yolie )3 Joe Sl 500 4SS
UMV IN WIP-P X A B B S - WS O S ST SON PP
NIV NN i NSRS PNIC UL P I
4 0ly sed Jae g 00l Jutre Joo oKl s, Slae
asuls ol o Jae L8y 0SBl Callhae & je0
PRIV UV PRV -+ BSOS PP | L S
2S5 o)l e p (i b Sglite 6513,
UMV IV IS DU AU EIPUDWON- SN WIPS RN IU B ) P SEOYAY
Ja o d o 5,8 L RC 4 PC sl axl i L8
)l_;f 5o as |)_? Wl )lf)’L..q p—».m.».’liﬁ 99 Q_ﬂ OO9—
oS (o) (Kidly BlsS o0 LogSll (05 gl
S,S odalin Loyl o u

oialS L a5 o eo oo ol gilwand ol mols
goad yad Lo PC oo V0LV 5l sbgo
J—=led RC o 4y 505 9 0900 &g RC
ailgi co ADHD L alayl) o ol ol oS co log
Wil Pl ol Gl Geeligs A 6l (e
RC ay J Lo 5PC 3 o & 45 ADHD sln imss,
U 2 PR W RPN S L&) EIIPR GET- Y S| S A
2 S reelyss Sl 2als Loyl (S0 ,—dl L
I,RC 4 PC ;o o i Jloizl i g oyl &30 Jo o
o) 39 PC i il s g 45 i m o>
olcel L adaly o .ol g Laazdly ol L aals
4 35S A aje sliel Lo imgh L g
Oob9d s 58 5 9 Cenl PC 3 adiodee o &S
a2 5 oy SIS g S a5 e o
=55 30 a5 (g3l mal g ge oao
Iy ey ool jo obgo e il Loy S5l
T OgaisS )b lem Lo ahal) )3 aims oo i
53 9y Sl Gl (e 0P e iland
Voo sl ol L aS &g o ol a il Pl
FO a el o g ol pdbo Ol s o YO L as o
PC o 5li38l g RC jo wpas palS Lo oo V0L
Al as,0 VO o dle jo ol o mah ol s
L cl (Sae 48 i d > lge Ll o0, S5 IS
alal) jo.0cib ol e 3 SRC L PC n8lite sl Slae
e S 48 4y o 15y o g5l L
95— pPl el 4 SNC e S5 pieligo mmle Lo
4 VTA e S sl gogen Lo (e slaailss
S S e 4Bl sl oS pyily
4SS 90 0wl RC o o 285 g PC o 0o ae
Aoy Ve V0 Al jo 1) 558958l flyge o>
o=l L S elisd e c o (6l oS 28

g Gl 68 ey Sl i Ly
6L¢:<5H53 o dbé‘—“’li AonS y0 ol — 9y
OaSly s cdiiwe PBWM o _ojls a5 X gy
s 85t sy 4 S Y gl Iy G (i
S a5 Sk g ool sl a5 s kil ALY
il s s (6,588 Sl Sl Ay
oles Al el JUiSomw o )s L b
daly s 5o PBWM il 138 sltn oy oSl
J—doasa s (Lhs sl b i oS (lod) oo
Gl PBWM 50 coos a5 la Jlgs Syl ioals
ol u_..f_'l...,o PO\ LN I W W Y LmL'j )
= BX (g j0 0 aales o |y Iy ol (iaiSTy
PBWM , b coos a5 Sla g gl 3 Lamlidl Jdo
u_..iaLuo u...._>‘)5| ] 00 ..\_Jj.' L@u] T Hb
Wded )0 ah aslys e |y (g ol STy ol
P STy Gl aSl 4 4z L 55 PCB 2sSTy
Ao, el Blo Lis Ly a5 g 00en BX 5 a8 AY
b aS cils aalgs | PCB glhs sl W Se
ot DS 2 BX 55 s (ot b e

Sls @ IS5 o mas

S yelyly smas Al Jome S an (9995 S (Sl
o Ol an oyl U Jas o, Sles 8520 y0 a5 il
G ymiim G S0l Gy o lo YU Slglyd as lgi oS
Sgis g0 4,5 ol Solawl gosls Jl 8 asin Lzl o
30 «bls aplex PBWM cles ol i (6 ,—0S s g
= ool U ()l (6,0 556 A
g mirad S5 Al Se eSSl L
Gl et )0 (658 5w Szl Ly YL Slgl,8 L
8l o g5 sl o G 4y 0 sl Jlgs
aS AX-CPT ;5 025 o6 B9 992 S 4 | ailie

I


http://dx.doi.org/10.29252/shefa.6.2.1
https://shefayekhatam.ir/article-1-1475-fa.html

[ Downloaded from shefayekhatam.ir on 2025-12-18 ]

[ DOI: 10.29252/shefa.6.2.1]

wyav )Lér.‘ 9 o)l.o..f; 4W 0)99

= & -
v_a.u.hsj_; gt__‘L_Q_q

J—=le p0 g wisb oo loled Pl wa b cd) iy
4z b (Vs 12l )l Lo all 6)len (o
YU sla 5 0o RC g PC llaz sla mzl i a Sl asy
A S g W oo [ Sed SuSs Co 4y
JE T EPOUIPEN: A N TN
5 Mol Sl Wb s il BIRC o 4y 2] )3
alg o RC ay wpus il )5 L b psilSeo o - Sae
s (Fasl jse e Gelygo JUSew (als AL
i s da imie 555 3y o it Sl
3l oo e Gl eliss JLS—w )0 (6 S5 (sl
IS Glap—ilo o palfl Ly i alS 90 2

Ssbaals o ol Bl

G295 (=l gmlS (6 et Cdgaze 3 (ol Jele
Golwands o a i, IS 4 ac sl o Cogae
ol il 352 50 (Al slacasgase
colis yialidl Jlos ayasd) 5y ac glo Joo
g diliwd Pl g ar gl Sl jo ol e Ll
ol a8ls s S Rei> E9 b a9 0jg >
Syl ey LU 31 58 s Slealone S ¢y riman
= el gilwands =l o 00 S sgame Jle
Slalons S a5 n i ien sl oo Ll 5
o Jmles s j0 was S S ety b A,
A5 Sl 5 B e Slelons L 8IS
33,5 o wimily aiils mols o gl 3b el Sew

1. Braver TS. The variable nature of cognitive control:
a dual mechanisms framework. Trends Cogn Sci. 2012;
16(2): 13-6.

2. O’Reilly RC, Herd SA, Pauli WM. Computational
models of cognitive control. Curr Opin Neurobiol. 2010;
20(2): 61-75.

3. Braver TS, Jeremy GR, Gregory BC. Explaining
the many varieties of working memory variation: dual
mechanisms of cognitive control. Variation in Working
Memory. 2007; 7: 76-106.

4. Braver TS, Paxton JL, Locke HS, Barch DM. Flexible
neural mechanisms of cognitive control within human
prefrontal cortex. Proc Natl Acad Sci U S A. 2009;
106(18): 35-67.

5. Chiew KS, Braver TS. Context processing and
cognitive control. The Wiley Handbook of Cognitive
Control. 2017; 66-143.

6. Lesh TA, Westphalst AJ, Niendam TA, Yoon JH,
Minzenberg MJ, Ragland JD, et al. Proactive and
reactive cognitive control and dorsolateral prefrontal

[

S PC caialo il o oo o Voo oo 4 paligo
PC o oooe a8 0525l a5 050 o carai RC 4
RC ;o i (o b lem Lps s g 009 155l
Pt S psbgsges Sl (gl Eils guen
o 4 Sy Vo v 5l il s 0 Ve e L VD dls
39 50 RC 59y g PC o ]38l oz ge cdo )0 VO
e s g T5LW PC j0 oues adivgoglas
B8 A5 Gle s e mlys yo .ol JBLLLRC o
S reeligdgeet Sl Ly i (g5lwand gl as

Dl Ly a0 a5 oS il 2l 4y VIA S
S5 5 PC a5 el SIS ol i
Tt ) mbemoin Ol Gilwand mls
Lol o, 5 aales lay o3l U5 o3l bs, S5 s
0 ail s Wl ol 8l s ccul S RC
o d az gy L (V oCmwl wuals o8l JLeo 5 G PC 4 S
oo,V L FO) Yo oS ol pl b fu s
Sghdun Ol 59, (8lym 45 0,5 (i OlsS 0
s EY " 5 lS o "LE ‘5}.’.>Ll_44 J . .S ‘5& “~li,° )Q
3023 F) e s g UK jo gt
S sloasls o 55l Ol s 09 >9 4o
g [V5 SUREN R OV A - 5 alis oSy oo sl

&Ll

cortex dysfunction in first episode schizophrenia.
Neuroimage Clin. 2013; 2: 575-90.

7.D’Ardenne K, Eshel N, Luka J, Lenartowicz A, Nystrom
LE, Cohen JD. Role of prefrontal cortex and the midbrain
dopamine system in working memory updating. Proc Natl
Acad Sci U S A. 2012; 109(49): 190-9.

8. Jaspar M, Dideberg V, Bours V, Maquet P, Collette F.
Modulating effect of COMT Val (158) Met polymorphism
on interference resolution during a working memory
task. Brain Cogn. 2015; 95: 7-18.

9. Chiew KS, Braver TS. Dissociable influences of reward
motivation and positive emotion on cognitive control.
Cogn Affect Behav Neurosci. 2014; 14(2): 29-59.

10. Slama H, Fery P, Verheulpen D, Vanzeveren N, Van
Bogaert P. Cognitive improvement of attention and
inhibition in the late afternoon in children with attention-
deficit hyperactivity disorder (ADHD) treated with
osmotic-release oral system methylphenidate. J Child
Neurol. 2015; 30(8): 1000-9.

11.Barch DM, Ceaser A. Cognition in schizophrenia;


http://dx.doi.org/10.29252/shefa.6.2.1
https://shefayekhatam.ir/article-1-1475-fa.html

vy )Léf. 90 A)Lo...'f: oy 0)90

[ Downloaded from shefayekhatam.ir on 2025-12-18 ]

[ DOI: 10.29252/shefa.6.2.1]

core psychological and neural mechanisms. Trends
Cogn Sci. 2012; 16(1): 27-34.

12. Edwards BG, Barch DM, Braver TS. Improving
prefrontal cortex function in schizophrenia through
focused training of cognitive control. Front Hum
Neurosci. 2010; 4: 32. doi: 10.3389/fnhum.2010.00032.

13. Lopez-Garcia P, Lesh TA, Salo T, Barch DM,
MacDonald IIT AW, Gold JM, et al. The neural circuitry
supporting goal maintenance during cognitive control:
a comparison of expectancy AX-CPT and dot probe
expectancy paradigms. Cogn Affect Behav Neurosci.
2016; 16(1): 164-75.

14. Redick TS. Cognitive control in context: working
memory capacity and proactive control. Acta Psychol
(Amst). 2014; 145: 1-9.

15. Dias EC, Bickel S, Epstein ML, S ehatpour P, Javitt
DC. Abnormal task m odulation o f o scillatory neural
acti vity in schizophrenia. Front Psychol. 2013; 4: 540.
doi: 10.3389/fpsyg.2013.00540.

16. Reilly JL, Hill SK, Gold JM, Keefe RSE, Clementz
BA, Gershon E, et al. Impaired context processing is
attributable to global neuropsychological impairment in
schizophrenia and psychotic bipolar disorder. Schizophr
Bull. 2017; 43(2): 397-406.

17. Chuhma N, Mingote S, Kalmbach A, Yetnikoff L,
Rayport S. Heterogeneity in dopamine neuron synaptic
actions across the striatum and its relevance for
schizophrenia. Biol Psychiatry. 2017; 81(1): 43-51.

18. Fassbender C, Scangos K, Lesh TA, Carter CS. RT
distributional analysis of cognitive-control-related brain
activity in first-episode schizophrenia. Cogn Affect
Behav Neurosci. 2014; 14(1): 175-88.

19. Purves-Tyson TD, Owens SJ, Rothmond DA,
Halliday GM, Double KL, Stevens J, et al. Putative
presynaptic dopamine dysregulation in schizophrenia
is supported by molecular evidence from post-mortem
human midbrain. Transl Psychiatry. 2017; 7(1): 1000-3.

20. Egerton A, Chaddock CA, Winton-Brown TT,
Bloomfield MA, Bhattacharyya S, Allen P, et al.
Presynaptic striatal dopamine dysfunction in people
at ultra-high risk for psychosis: findings in a second
cohort. Biol Psychiatry. 2013; 74(2): 106-12.

21. Matthews M, Bondi C, Torres G, Moghaddam B.
Reduced presynaptic dopamine activity in adolescent
dorsal striatum. Neuropsychopharmacology. 2013;
38(7): 1344-51.

22. Kambeitz J, Howes O, Kim E, Stahl D, Silfstein

M, Abi-Dargham A, et al. The nature of dopamine
dysfunction in schizophrenia and what this means for
treatment. Pharmacopsychiatry. 2013; 46(6): 87-90.

23. Wang S, Yang Y, Xing W, Chen J, Liu C, Luo X.
Altered neural circuits related to sustained attention and
executive control in children with ADHD: An event-
related fMRI study. Clinical Neurophysiology. 2013;
124(11): 2181-90.

24. Wang L-J, Huang Y-S, Chiang Y-L, Hsiao C-C,
Shang Z-Y, Chen C-K. Clinical symptoms and
performance on the continuous performance test in
children with attention deficit hyperactivity disorder
between subtypes: a natural follow-up study for 6
months. BMC Psychiatry. 2011; 11(1): 1-12.

25. Iselin A-MR, DeCoster J. Reactive and proactive
control in incarcerated and community adolescents and
young adults. Cogn Dev. 2009; 24(2): 192-206.

26. Peoples K. The Costs and Benefits of Transitioning
from Reactive to Proactive Control in Young Children.
Costs and Benefits of Developing Cognitive Control.
2014; 1-27.

27. Mette C, Zimmermann M, Grabemann M, Abdel-
Hamid M, Uekermann J, Biskup CS, et al. The impact of
acute tryptophan depletion on attentional performance
in adult patients with ADHD. Acta Psychiatr Scand.
2013; 128(2): 32-4.

28. Boekhoudt L, Omrani A, Luijendijk MC, Wolterink-
Donselaar 1G, Wijbrans EC, van der Plasse G, et al.
Chemogenetic activation of dopamine neurons in the
ventral tegmental area, but not subs tantia nigra, induces
hyperactivity in rat. Eur Neuropsychopharmacol. 2016;
26(11): 1784-93.

29. Vanderhasselt M-A, De Raedt R, Paepe AD, Aarts
K, Otte G, Van Dorpe J, et al. Abnormal proactive and
reactive cognitive control during conflict processing
in major depression. J Abnorm Psychol. 2014; 123(1):
68-79.

30. Eshel N, Tian J, Bukwich M, Uchida N. Dopamine
neurons share common response function for reward
prediction error. Nat Neurosci. 2016; 19(3): 479-90.

31. Chang Ch, Grace AA. Amygdala-ventral pallidum
pathway decreases dopamine activity after chronic mild s

tress in rats. Biol Psychiatry. 2014; 76(3): 223-30.

32. Bagot RC, Parise EM, Pena CJ, Zhang H-X, Maze I,

I


http://dx.doi.org/10.29252/shefa.6.2.1
https://shefayekhatam.ir/article-1-1475-fa.html

[ Downloaded from shefayekhatam.ir on 2025-12-18 ]

[ DOI: 10.29252/shefa.6.2.1]

wyav )Lér.‘ 9 e)l.o..f; 4W 0)99

= & -
v_a.u.hsj_; Q_JL_Q_Q

Chaudhury D, et al. Ventral hippocampal afferents to the
nucleus accumbens regulate susceptibility to depression.
Nat Commun. 2015; 8(1): 6-18.

33. Belujon P, Jakobowski NL, Dollish HK, Grace
AA. Withdrawal from acute amphetamine induces an
amygdala-drivenattenuationofdopamineneuronactivity:

reversal by ketamine. Neuropsychopharmacology. 2016;
41(2): 619-30.

34. Friedman AK, Walsh JJ, Juarez B, Ku SM, Chaudhury
D, Wang J, et al. Enhancing depression mechanisms
in midbrain dopamine neurons achieves homeostatic
resilience. Science. 2014; 344(6181): 313-9.

35. Jones JAH, Lim KO, Wozniak JR, Specker S,
MacDonald III AW. Context-processing abilities in
chronic cocaine users. Psychol Addict Behav. 2013;
27(3): 687-95.

36. Otto AR, Skatova A, Madlon-Kay S, Daw ND.
Cognitive control predicts use of model-based
reinforcement learning. J Cogn Neurosci. 2015; 27(2):
319-33.

37. Ikemoto S, Bonci A. Neurocircuitry of drug reward.
Neuropharmacology. 2014; 329: 41-76.

38. Badiani A. Substance-specific environmental
influences on drug use and drug preference in animals
and humans. Curr Opin Neurobiol. 2013; 23(4): 588-96.

39. Mrejeru A, Marti-Prats L, Avegno EM, Harrison NL,
Sulzer D. A subset of ventral tegmental area dopamine
neurons responds to acute ethanol. Neuroscience. 2015;
649: 258-90.

40. Ferris MJ, Calipari ES, Rose JH, Siciliano CA,
Sun H, Chen R, et al. A single amphetamine infusion
reverses deficits in dopamine nerve-terminal function
caused by a history of cocaine self-administration.
Neuropsychopharmacology. 2015; 40(8): 1826-30.

41. Ashok AH, Mizuno Y, Volkow ND, Howes OD.
Association of stimulant use with dopaminergic
alterations in users of cocaine, amphetamine, or
methamphetamine: a systematic review and meta-
analysis. JAMA Psychiatry. 2017; 74(5): 511-9.

42.Tlango A, Kesner AJ, Keller KL, Stuber GD, Bonci A,
Ikemoto S. Similar roles of substantia nigra and ventral
tegmental dopamine neurons in reward and aversion. J
Neurosci. 2014; 34(3): 817-22.

43. lkemoto S, Yang C, Tan A. Basal ganglia circuit
loops, dopamine and motivation; a review and enquiry.
Behav Brain Res. 2015; 290: 17-31.

[

44. Darvas M, Palmiter RD. Contributions of dopamine in
the dorsal striatum to behaviors corresponding to cognitive
dysfunction in parkinson’s disease. Catecholamine
Research in the 21% Century. 2014; 5: p. 132.

45. Banks J, Carson JS, Nelson BL, Nicol DM.
Verification and validation of simulation models. Journal
of Simulation. 2013; 7(1): 12-24.

46. Sun R. Introduction to computational cognitive
modeling. Cambridge Handbook of Computational
Psychology. 2008; 3-19.

47. Rumelhart DE, McClelland JL, Group tPR. Parallel
distributed processing: explorations in the microstructure
of cognition. Cambridge: MIT Press; 1986.

48. Marcus GF. The algebraic mind: integrating
connectionism and cognitive science (learning,
development, and conceptual change). Cambridge: MIT
Press; 2001.

49. McClelland JL. The place of modeling in cognitive
science. Top Cogn Sci. 2009; 38: 1756-8757.

50. Ashby FG, Helie S. A tutorial on computational
cognitive neuroscience: modelingthe neurodynamics of
cognition. Mathematical Psychology. 2011; 1: 273-89.

51. O’Reilly RC. Six principles for computational
cognitive neuroscience models. Trends Cogn Sci. 1998;
11: 1241-8.

52. O’Reilly RC, Munakata Y. Computational
explorations in cognitive neuroscience:understanding
the mind by simulating the brain. Cambridge: MIT Press;
2000.

53. Frank M, Loughry B, O’Reilly R. Interactions
between frontal cortex and basal ganglia in working
memory: a computational model. Cognitive, Affective,
& Behavioral Neuroscience. 2001; 1(2): 137-60.

54. O’Reilly RC, Frank MJ. Making working memory
work: a computational model of learning in the prefrontal

cortex and basal ganglia. Neural Computation. 2006;
18(2): 283-328.

55.Hazy TE, Frank MJ, O’Reilly RC. Neural mechanisms
supporting acquired phasic dopamine responses in
learning: an integrative synthesis. Neurosci Biobehav
Rev. 2010; 34(5): 701-20.

56. Frank MJ, Munakata Y, Hazy T, O’Reilly R.
Computational cognitive neuroscience. Kindle Store:
Wikibook; 2012.


http://dx.doi.org/10.29252/shefa.6.2.1
https://shefayekhatam.ir/article-1-1475-fa.html

vy )Léf. 90 A)Lo...'f: oy 0)90

[ Downloaded from shefayekhatam.ir on 2025-12-18 ]

[ DOI: 10.29252/shefa.6.2.1]

57. O’Reilly RC, Hazy TE, Herd SA. The leabra
cognitive architecture: how to play 20 principles with
nature and win! Handbook of Cognitive Science.
Oxford: Oxford University Press. 2013.

58. Rezanejad Asl A, Issazadegan A, Mikaeli Manei
F. The effect of manipulation of neural activity of
dorsolateral prefrontal cortex on cognitive flexibility
deficit. Shefaye Khatam. 2016; 4(2): 3.

59. Raizer K, Gudwin RR. A neuroscience inspired
gated learning action selection mechanism. Biologically
Inspired Cognitive Architectures. 2015; 11: 65-74.

60. O’Reilly RC, Hazy TE, Mollick J, Mackie P, Herd
S. Goal-driven cognition in the brain: a computational
framework. arXiv preprint arXiv. 2014; 1404-7591.

61. Grace AA. Dysregulation of the dopamine system
in the pathophysiology of schizophrenia and depression.
Nature Rev Neurosci. 2016; 17: 524-32.

62. Kremen WS, Panizzon MS, Xian H, Barch DM.
Genetic architecture of context processing in late middle
age:more than one underlying mechanism. Psychol
Aging. 2011; 26: 852-63.

63. Ogundele MO, Ayyash HF, Banerjee S. Role of
computerised continuous performance task tests in

ADHD. Prog Neurol Psychiatry. 2011; 15(3): 3-8.

64. Smid HG, De Witte MR, Homminga I, Van Den

Bosch RJ. Sustained and transient attention in the
continuous performance task. J Clin Exp Neuropsychol.
2006; 28(6): 859-83.

65. MacDonald AW. Building a clinically relevant
cognitive task: case s tudy of the AX paradigm.
Schizophr Bull. 2008; 34(4): 619-28.

66. Servan-Schreiber D, Cohen JD, Steingard S.
Schizophrenic deficits in the processing of context: a
tes t of a theoretical model. Arch Gen Psychiatry. 1996;
53(12): 1105-12.

67. Locke HS, Braver TS. Motivational influences
on cognitive control: behavior, brain activation,
and individual differences. Cognitive, Affective, &
Behavioral Neuroscience. 2008; 8(1): 99-122.

68. Moustafa AA, Herzallah MM, Gluck MA. A model
of reversal learning and working memory in medicated
and unmedicated patients with Parkinson’s disease. J
Math Psychol. 2014; 59: 120-31.

69. Cooper S. Approaching individual differences ques
tions in cognitive control: a case study of the AX-CPT.
Master of Arts. 2016.

70. Aisa b, Mingus B, O’Reilly r. The emergent neural
modeling system. Neural Networks. 2008; 21: 1146-52.

71. O’Reilly RC, Munakata Y, Frank MJ, Hazy TE.
Computational cognitive. Colorado: Wiki Book. 2012.


http://dx.doi.org/10.29252/shefa.6.2.1
https://shefayekhatam.ir/article-1-1475-fa.html
http://www.tcpdf.org

