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1.1 YTETfe: (INTRODUCTION)

STAOT SATAT 21 AT AT Tre el ATEN AT ATl e AT 7= T Serereuard qeffuer
ifersh W BT SAEIG. sufe mEeTE ST sefie aesteTEmeie GneHTde dervfir AT 8
TuTe 37T, fafehcareria wraemeEmedt srufis AEee S eXd TR, Uit fashdi=aT (mental
disorders) STARIE s WiskaT (f=iwa: sitafies qeue) T foamy qieh ssmaq seer Teia
B ST, AT HTHTIST HI9T (social communication) HHSH ESVATHEY STeifeh TishaT 39 3d
ST AT HTESITER HHdTd.

S AHERIE WU H? =l bR e, Sviadrer=a SRy e foedr
T TR TTRATTE STTLTH, TeolaH, ST, T, THT, THET UNER, Toh ST1oT foem seamdi=m TaresT
ar. a1 Faren e hear, ffyer stafter w@ Ir ared sEarT gt adAre P we Tt
BTl SATATETE! §HIEGY Bl (cognitive psychology as aiming to understand human

cognition by observing the behaviour of people performing various cognitive tasks.; a broader

definition also includes the study of brain activity and structure). 3Tei sterfes ATaRTETET STET
EZGIRECH

1 GI-ET WHETA IS ST =aT ShrRHEs fee JUTRT ek FEUrSl, Sefi-eh shriHes schl T[aeil STHdT f=ar
SFATSRISTT HewaT SASATHTI HHTANT sl {eh ASTETHE Bicil. 0T Yieel, ATl STTehet-THe THT(oY
SferTiel STshaT He He= g AT, ATre, HIHET SeT GHST SUardt T SAior dgfasefiean wfed=
ITANT O ST S WSS 8 (cognitive neuroscience as using information about
behaviour and the brain to understand human cognition). 37t REAT serfeh TSSILTRATE AT I3t
STIMIHN, SATYh Y IR sefeh T ST siufe qresme Jmefied wieh el 3
ITEIY I T,

SR ASSIRTRES ST AT AIE ST f-eh= ST¥ITd FdTa. JHe HufaH™ @ (brain-
imaging techniques), FREITYRIWITETT T (electrophysiological techniques) (HEEN 3t9= Hrea
forgd Hehdi=it Jie HT0T) qU=, Hg@ HicledT @A (brain damage) HIET STEFTER UM TR0
SIATHTTE AT serf~eh Sfshan ooy faferer e ufsraimed aafay srom=ar esifas=ht mfed
1 Y =TeAd A Tidfee & SHeea e
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) At SefeRd forefi= <) @ 3f¥eh (Four main approaches).

1) A FEEE (Cognitive psychology): ATk el AT AT SE HHS HUATET HHIRT
JmE B, Srufrer s ST sSrefre wesTerETe ardfe Wit 1R wee TR, qu, S
ARG THTE 3 T G,

2) N ASIHHEITE (Cognitive neuropsychology): HTH=T HITEl! aTeI=hal HHSIT HUATHIS! Hge
JETIA FTAAT TN STVATETST FHISRT AT GETRHTE BIal. Terd: BT ST Srefieh eIt
3) sl WSS (Cognitive neuroscience): HHaT sTE HHSTT HUATAIS! S ST HE=AT STRATETTT
TieTeTedT =T STORT=T JHTaeT AT gIEshATHE B,

4) ETUThI sierfeh I (Computational cognitive science): T ST eRAT HHST HUATETE! SR
SIS IGI

1.2 Serfaes AHEETTE SATT e e AesHHEsTTE.

(COGNITIVE PSYCHOLOGY AND COGNITIVE NEUROPSYCHOLOGY)
) Are e AFETE (Cognitive psychology)

Arygfeh ERTETT fSwRE ANEH ool gEsMET e shea™ Ia-daTerET oo
TIIAT AT, IHNFT TG S 98T (1878-1958) THT TG S T ST, Jd=aTEH
IETeh-SdTsheaR W IS, AT Slal HeheaHT HEIuTeTH ST BT 318sh i 314k IR aredl, Ja-amam
"SILTEEAT, A Rod), 99/ T2, FIaUEemr a1 HehoddT et Rashrear Aeid. aHesmsm=
TvegoTeqs TISTE STVATH el ITies]. TGS T ST AI14eh SToRAT (SH, 3TETHT) ATRRedT. T,
I 3T qLI AT sTerTes Tfshadier SATdiies HHHeh Tishaie Hexd ST Bid ATel. ST, et (1948)
YT FAaTe BT i e STt Wi SfRTe HE AR AT, Sae holedT ST, S8
FEITA HTSHAUTT HLd STHATT SEUGN T4k TR TR (cognitive map) FHedT= AT STRATHIIA
1956 |1 I T=T=AT TSI A Hewel T 3Ud. HIHLH 32T AT SHTairs 4o Hreied qHd
e S TReh I i TSI fergia wiee, Sifst et Sted-shieti= Tdiferesh +7 31 Sigs e == shefl
(Fretz, 1956). 30T SFeA At ATOT el BT FiHT AT THET URER ATeTed ==l shefl, ATaiek
Sk UM HeheuaT HIHA =T STVATET=T SATE! 1=l ATl ST (AT AT 3, 1956).
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T sierfeha TSR LT, Tt T 10T Horeh ATdiel TuTda S QU Tfed-
S5k GETehIT Ao ANIUTE ST (eh AHERTERHT Tesh o= fead. 1970 7ed TRrgl qreciedr a1
TR TAETSRTOT STThell 36, 1.1 Hel 2.

TETRT 3L (I3T. FHET fohall ) |G Tl STHAT, RATAT SITEEHA [olfae i arafeh

L 3T ST 3T, ST T s SR faT Se
N PRIt 819, o7& St sverfes sfshe o et 39 3 e
Ane;ﬁon s _—
perception || ¥4 1) SEATHT USRI (bottom-up processing) : ATATATNT
J,“o‘it?s“e‘s R SUTHIAT SEIHES 2 Fg AT ST ST

! Iisha 3@ TRUd (Processing directly influenced by

Ded;on o environmental stimuli).
oRAction  *Rieteared 2) STEnHT Ui (Top-down processing): 3fEueshr=a
ST 7 SIS AT, Sehiel HdehlaaId el STTHe ST0T &=

SRICICE EES =T UshaT STETTTHT ITehae T8 Fevurdra (Stimulus processing that is influenced by
factors such as the individual’s past experience and expectations rather than simply by the stimulus
itself). SIS ST 3. 1.2 TeT. S, THE B Ws8 3 JaT Tt 1.2
HTAAT STETRT, PARIS IN THE SPRING 1€ 3101 1= .

3) hfHe WA (Serial processing) : T NTsRIT IETaT THRAT G&

BIoaTgel ey et Sfshar o quf el ST (Processing in PARS
which one process is completed before the next one starts). INTHE
THIAes! Teh ATTHTO, THE PAING

4) TR If6a (Parallel processing) : 318 Tfsha SAMHed G4 fehat
e Sfersh Srgfeh SlsRAT ThTereicd! g AdTd (Processing in
which two or more cognitive processes occur at the same time). S TS U STIUTE ATerh T
STEAT AN TSt AT UTFA=T STacisl hedT ST, IeTeLoTe, TR =ATeh! ATetad AT, Tehie dedt M= Tt
TP 0T, R Seetur ST SR o STSEISEAT Alhishe A& Ul § TETE JaedT ATCTehTual ST et
AT ST =TT TR S,

T AT ST T serfieh Sfshai=m AR et STl
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a)a’tqﬁmnmﬂwna/éammw (Cognitive neuropsychology)

T &l HeTedT Tl A FRfEGT ST e i &AW g Hel 3Te. Jreamit
TETET ATSHOTHGS HeelT ToHTeHeh ST 8101 FeUIS! &l €1 (lesion, a structural damage to the brain
caused by injury or disease). IT THTTSAT TUZAT HVATETI HTHIT SAh =1 SreI{-eh TisHaT FRAT ATAd
Tl & TS HUITH Had .

THe5 e Tl SlIefeh HSSIAITEITE FeUrS AIel Heell 3T 3TH A0 d1ee. I,
TSI ST ASSTHTTARTTET Hed e JTaTTeid ST FEUTdTd “3AT07 S Hed &l ATl saehi=
STEATEAT TR,
1) WWWW (Theoretical assumptions)
SR ASSTHHRTET S S fedehi=t €98 Aiev! siead (2001) AT I THT0 heft 3T,

et 9 Tfedsh FeurSl HETaRINa: AfoRae &% (modularity). ST JUIder THRAHET
WA R FO &3 fhar whee vt wEfeTa:  IRE & TOE & R R
gfsheTeTet fa@iffha A (The assumption that the cognitive system consists of many fairly

independent or separate modules or processors, each specialised for a given type of processing). It

&1 & fINaT (domain specificity) S8 318 e Ut ST, TeuTel 31T &5 ek TehT ff3Te Jehmear
hRITSRINA:  Sfshareh Fo0Tae shitieh SfshaT= QHTEST B, Thl &=l 19 el i go=arel g% 2.
TS AT &ATHE SATITTHT T FHHT SRR BT 68T .

T TE el US| YRS HEfER WA (anatomical modularity). 3T
TRIAeRITET, T TR &5 HeeaT [T eEmed o STad. stufe AssIRIas =T e Ar ©
T HGH &FdT FTeiedT TOTgR ST fohdt &mter o o8 Woha et ST & SO =107 @ 0T et ST,

oo wE Tfeas Sae FIEU (2001) "EE ShIMHIT HETHE SrEviE THEHE
(“uniformity of functional architecture across people™) 3T TRUTAT. %Tﬁﬁzﬁ_{ﬁ W‘o"{ﬁ T
ST g TR ST Tehlel G, T T SAh et STATHIAT HaTCIedT T i=m STt SqToome ga=a

5
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STRIAT e fHehd=aT TISTSRUTTETS/STHITETATS! HTdT JUTT ATEY. U7 AT TEidehrer shTel ST HTum
e S ST 3T

=1 Tieder FEUTS GEdT (Subtractivity). IT TiedehTel He HehouT ST T8 AT Hgw
T G Hos U fohalT 31fereh shrifomio:  Sisharsh e gTd gidl Tiq AT=ared FIvidTe! saet
feram sAfersreft ffifet 21 ATe. 2 iedeh el Hewer=! 3Td? 0T, HgH SATCiedT i Hetel &l e
HICUITE ST TR T hriforerea: Wfshren amret Mt hefl ST o1 T exeame s1em &wur=ar
IO W 4Tl A, BT STCTeal averfes Nioharte serar S7ifireh qufet 1 (| Sfor 3z, 2011).
AT AT GASTHAE &fell AT GTdlier shrarfel GAuTHT fefa Hewean faferer ervi=ar Sywoft=n wwraer
.
2) EILIEERER L IE NI I G RN PR (Research in Cognitive Neuropsychology)

ek AT STATE AHRT FHHT hedT STAT? AT ieel SO 72Ul oS (dissociations)
AL, AT A (F14-5) <fisT GTE Al {37l (a patient performs normally on one task (task X)
but is impaired on a second one (task Y). STTEXUMTY, T SHTeie= 0T Y- ShTei - T iaiiet
T TEH A, T SEehTei Sdieiicl A [oHTS ST 8, T, 37 YT 3 4= Hriae a9
=1 vl & Ty SR, TfoT dieehTeti Tcfierict Rl SuATaTdt STTaveh STEUIT=T SATHe
fSeITS SHTeTeT S1Te 37 foehd shiqul ofTe Hiesh afTed 3l il foicoher Hieh1areish T8, 0T, T o
1 FAfreh Ghiof (HSIT) I Iehd TS T Hleh fodre ST, & Ugell Heh i hraiaeiet Shalvrd=
TISRIT L. I =T hrarta 3 =T &t wreTfers srerelta st fsey forera e,

SR HSSTHTTERTTER =T 7 et T, Fedt foritsi (double dissociation) & 3T 1T
SATHE THHT TS Tt Hrtar, (rd-37) T el foara o, geea smatwed (avrd-=) <fter g et
T, T ga=a Fomed arean S feudt i@ (one patient performs normally on task X and at an

impaired level on task Y, whereas another patient shows the opposite pattern). T, gedt ferets
e 31 T8 T, TETe i 30T 9 GHL AT S BT THOTH {ee ST 3 HATq01 #e0] Irehef e,
AT (BT HTIAT fSHal BT G AT [oRIISH SHST EHUATHTS! Haa. U7 hU% SRE 90T el &0
HTRd. SAFAT Al T HrEld foeme g ad Taa ol SEHel Ve wr TEe
T 31, FevSi el T ISHIa, SAed-ahTet SATIOT elehTet Tt 3T A1 ot ST A=A it Haeit
=1 &t e ST T8 2.
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R, AT WEASH (Association) AT HeheTET foER FE. AW &l FciedT AaTeAT
TTHE SogT el ffTe el foha Feide gTe aae ThER e g At e aeEe I8 Feui

(Association, The finding that certain symptoms or performance impairments are consistently

found together in numerous brain-damaged patients). SIS8T X ST Y ST a8 HrAHES B4 g
AT ToaT TS e, Fefiohelt HAGUTEIS! TR [T WU HTeed & HehedT et ST, Hereor
TEUIS, 0 STt HEET UHEAES IR AT ST B T AWar (Syndrome, The notion that
symptoms that often co-occur have a common origin). T, TeTeTUT-STETRA gI¥eRIATT T 7T 3Ty
HTe. X S R Y AF=A1q THEES! B (HearsH) o Juvar T Heear=l R FUrSl d S
AU ST ATed o1 A0 HGHE HHIT SFHTSHTA. ek o Ushrel AAVIE STefeis ST 378 AT, &
T gt Ush HI3T 3ufter Teumelt efmia.

3) SAHISTHITH ST SIS HIfeTahT (Single Case Studies Vs Case Series)

1970 =T A AGHH ASTHMERTEE 3 a9 g @A, dgdh aAd®
ASSTHITERTTATS S [ ST¥TE T T HIAT SHTOTA 19X 3hLd. AT= Hedd: &1 S Il gl 9ied,
FrifedTeT TRt e fesmde o fegemft ot

FAfeTehe=a el I, SARISTSATE HIfcTohshs (case-series study) STETf-eh ASSTHERTRATIET
AT ATt TR, THH STeIf-eh I STEUT=AT 3Tk T T hedT AT, A, fHesteied Sufhen

SHISTATHTAT A SAHISTVITE HITRd ST STeT=F faet ST ATl 37k 0l HATed
(T T ST 3aT,, 201 1; ATSTATHAT ST AL, 2017). ieet, TOHES Sraf-e grmemed 996
HTfed! ST BId. FUIHE Sref-eh g1 TR 3q9d HATTGd T USdT & g1 Fohaud 3118 ff qohrard drear

HIEAT AT, T SAhISAVITH TG, 0T qITe AT Teerd = fohal qea STvrard g tfetd srqom=ar
T ST Xl shi ATel & | A ATel.
1.3 sherfes FosTTTTe : HEeAT FHIAfaT VA (COGNITIVE NEUROSCIENCE: THE BRAIN IN

ACTION)
Hedter STeTaTelt ST It e STHATaT= GRS Srefeh HSSTRIETd B1al. AT et
312 AR AT Tg Tk A Ty HeohedH T 3TTe. HHEA 100 o5 Ut SAfqrrer Hehiof AT Thiehief
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AT ST &g 9 | 9EdTd. UEE (frontal lobe) HLAWE (parietal lobe), BIEICE)

(occipital lobe) SATMUT &S (temporal lobe). H@Hﬁﬂﬁ IS SATIT STaT 3 S MaT 3Ted. ATl
SITS[FETT BEIHos S STV HEAES UehHeR T TorwTISTd BIdTd. AT, 3eal-ured Wy 10T a1 @t

NN N0

AT HERgE ST arefEe fornfora S,

ATehat 1.3

ETREciE]

Central sulcus

qeggs
I|ES
Parietal lobe
Frontal lobe

STauEEE

Parieto-occipital
sulcus

X/

N

3

Z N

qrdEs

Occipital lobe

Temporal lobe Pre-occipital
notch

S

" wEEE

g fhaT ST (dorsal or superior): AT fRI STHOTAT,
3T AT @I (ventral or inferior) : deaT=aT f&g,
FTTT ke et (anterior or rostral) : SHITEAT fIRI STEOMT.
v (posterior) : =T fewi o,
I (lateral) : TSI e STEOTRT.
Tegat (medial) : TEINTT R SO,
THTRASh STEshT=AT T4 Tet (THT 6 &) fodfta sreum=an usfi=ar weehasd S

USSR T STSHT (1868-1918) AT HHT TR TR HAT AT, SATHES T THIT 52 &R
TG TR, 7 &5 TV SIe@UaT Uast! A1 &1 STSHA FieaT AT Sea S, 33T, BA17
U Brodmann Area 17 3. T, STef~eh ASSITRIRATHER AT &1 Q=T AR HBEc 3.
S BA17 AT WAk 33 S84 (primary visual cortex) FeU[H e SITd. 0T g2 Ifeushrea
TTeIfHeR TsRIHTS © &1 Helfad TR,
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) ﬁaﬁm (Brain organisation)
U WA I Arel HUROT FHOATEIST S Johreea deelie Seei@ eI ST T
(2012) =TT, Afeet ded, SHli-SFerehTel A0 Tl (the principle of cost control) HEHE FeSTUSHHT
Sireumit fRraferg ameier sfaw frae maifed @ st stier faden St o71foT S TR et e S,
TE, FRGHAS T (the principle of efficiency) (FRIGTHAT FeUrS HqUT HHed WTfedt TH FHvarHt
Tt &), ASSITIRAAT SISO offe St S1eh Rrafeig S FRiemwal §Ted 2. qur &l Siel dcal
T, Frefeqcr=aT STURTER (e Heer-3feh STav) Ha=l Heed #e qt fohdl! 3a0 eisa ot
SATIOTTE ST, TOT, e 100 3Toot =TT UhHaR IR ST, TG 12V, 7l Sqo 45 3TE01 STERTH 318
(@TE, 2015)! W FHIVCATE! FSSITURN SAEAT HSSTURIRIT SHSTAT ST SATTOT HIVTdR! HSSITURT G
10,000 F&TT ST HSSITURIRIT SIS ST ATaT. THOTTH: 3T~ 3Tesh1RT STTOT SIS AT 35a9 S
T &3 (modules) (AT HHETT STScrel B &) ST FelRr & (hubs) (FEdier 3
st 1.4 el Higa @ Siied! U &) I
e Bleh 3718, B Uoh hIeH HeT 3T St 79

Latt ice topology Comple X topology Ran dom topology

AR |ewl e uiiee! Se Wehd S,
) @\ Py | T
e i - S TAHIEI (FETT &) SATTI=AT TSI qOT et
"""" SR Y R S e e
TSI AT THTeeT AT SheR ST Bral,
o) T IeT STeraTel! STATATaTe 63 : (Techniques for studying brain activity)

AT ST BTRT STE1 BIal %l Hg™ 1 ST o1 ATeeet quRiierdt Afed! ST
EUITHIST ATICATHS ek AT SUTeH] SATed. dead:, HHed fafre serfes Sioram S Ao shegl Trgd
ST % ST 2] SR, T T e e e ST S Ay e 8 W e A
Trerieor et 3d. 8 g STk hrEfd Hedie HT &R fehdud FHTieY STed € € ST qredr .
HedTel BeT=ITet = ST A=A & qiseet Aifed! J& S0 SATel SATe. q0T AT e hIvTd o Helli
JATR? T THHT GT8 IO ATel, ShIUT Yedeh el Tord: <t Shiel SrefeT SATOT HiaT A1,

1) UshdI-Teha A1quit o (Single-unit recording) : AT TTH THURIT AGUIT T FaUH @il (@ .
T AATHED UehT HeSIMUI el BTetelTed! STRITEUETET 100 nanometre (1/10,000th of a millimetre) 3aehT
TEHE ST U fRIa STt ST, § AT Hogeiiet a1 ST: UHhT o8 Iee< SRICTETi 3 Saeh FH1 fogd
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R S T e IR, S HIVICATRT TATIETT & AT Y& o TR, QT WHaTaR AT Jor= T HHT ST
SIS IGI
2) Forga aRaswcrE/mfdash a8 i@ (Electroencephalogram — EEG) : 2Te5eAT IBHRTISR AT
foarToft EromT=an Hig=a forelq ereraTeti=an AT & 4 ST TR, 2Te3a ATaeiedT fRlde gi Hediet
3TTET g&H forera Sreraeti= Aig @ Hd ST HUEhTAT ThiTa d Tiect TS ¥ehd. T, I
HEHE IEEAT0! AT AT SgH JUT=A1 Eier=Teiqes EEG =t ie shideiest Seiaeh=an Sishara
STETEAT A,

T TR ST RS Uk (fehar 3l e fegomn) Seives ariar g1et 0T, eHdt, EEG
=T fImTER T e STaciiond % Tcieh S{Eehl=al SURAAI= dos Tigaed] SITd. JaT I
fervmari=h SRRt s Ueh o kel ST, ATqT BT farva/dsiferd g (ERPs) FHior €. Jmes Hg=ar
feeamaR frmior Srom=am ehat=it Jig =eAT forva/Eefer ged . ERP SN 3tehE Fifcieh Sfaareqsar
(temporal resolution) fHead, 3TTET el MfcEEhaed TgA STTeieAT WishaT SRTaeT STaTd. 38U
I eI STl fferishar=an FTeaefimed Gerricrs (P) TIT ToRTcH (N) I=ieh (S)
ERP Ak e SRgect ST, 32180, N400 ¥t 400 ms T [SH STt FehRIcHe: Ioelieh
B, AT (-1eh HIO Tl S8 S TShaATeRTes, BTHT=IA: Yeieh SRIcTolcsaT Bk Uehel HT9H shiettard! JUferd, aX
ERPs g ATcieaqoi AT Shrefraret qeieret STdrd. iy, sael SATior He=a St de=ar foegd e foreqor
AT, TS Hael HIVTd & FHeh STsRITA Sfereh Tfaet 3118 © ERP ©T ST=[shyol |17 Ad AT, IETeh
STegT @TaT ST etk WisRar Afe Tamidiear T9ara deel ERPs {4 399w Stard. anidrEt
STk e (SSTETONTe, T TRE) SATI0T AT HTY I1ehd ATel. ST ATGeied] ST ShIEN el
STTOTT=AT STeTfeh TTshaT Seardrd.
3) YT Scasi YW SMiFA/4E ©h (Positron Emission Tomography — PET) : © o difergi=q
(T ToroTTearl veTeIfg SaTSId shotel SITUTTE 37T 3h9T) <AT SMETER STETH 318, FRoTear! wieret shotel
O (SET) TR ST shed ST AT Hew AT TehelT (e HE & ITUfl 7T STHT €. SiegT SHi&seh sTeaiehr=l
T |I5HT BT, To8T TIeTet shoted TOM 2l ST STed. dogT TehiT HRi S fohtonican! aroamqy Scdtsid
fort firesara. 5-10 firsfiea a1 fearq whivremet wfsrar g St aTert sTampreiier SfHTeTeaT ar g
firesd. qortu, @ Frepy shiferer Sforreqear ar dmgi foeft ST, Hedier hivreaTel el grererelt
SEBUTE 30 d 60 ke AT SHITaLETS! § o N ¥ehd. TRUTHA: PET =it ST HATAT HIZAT SHT0TT
fMRI 7 St 3T1R.

10
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4) b IS ST o AT FHricoTeh Seehia TG NfHT o (Magnetic Resonance Imaging-
MRI and fMRI) : MRI #&2 @Y HIS Faieh (11 27 WRIq SSHT) Sl MRI ST ATOE el S,
TS TrwToT EIoTT=aT Hofald S[erehier &FTHos HgHea SIS (U BIe 1) = Ul HATBIq fohalt A feercfiar
T et ST, AT Uoh HeTH LSHT-Tpeedl! Ted AT shell SITd, SATHeS Thid SIS fhard ST
Tl Hob ST a1 fHesardTd SaTHes e SHTUITT st Scatsid shidTd. MRI Well S f3ahmft siferes st
ITSIq et ST T foshTor=r & 31ereh dsreell e, MRI Seh(HT STeTTedT shivTTd shaT 3d. i a1
TATEI HE=T HrTErstt ek HewaT Ha-aee Afed! firesd.

3ATeTe ST TEUIS, MRI =T AT SHidicsh Gerehd AT TiqHH Ar=ar (fMR]) S&9TT
HT oAl o AT degl STIgRh fearafor (s SATfOT Tk il SITe) (Oxyhaemoglobin)
SRR RAvefeR 7e (TS ST whTE Site STEl ) FUNG (deoxyhaemoglobin)
RIATd. SRS ST ThT= SIS Aol AT TTieh S[sfshier & foreaor gid. 3T forsaorrer MR 51
Hisha aimefier aTected ThaTeTdle TSt TTo a7 GTg Id. qiehgear, fMRI =T 9Ta a1
AISHTTE BOLD (blood oxygen-level-dependent contrast) FeU[H Hles@cl ST, BTeraelqes 0T
BIT=AT BOLD ST S8e SI0ATH 2I1ST 98 NTAT, THes MR = shiferer Sfcmmedsan 2 foharm 3 Teha
&, AT, TR SETeTSar SiaTt | fireT $aehl =iTelt Ted. e PET Y&l 3172 Fiel shiicish
3ToT SrarekTetier UfHTETEar fMRI 5K fiesd.
G, TATRIT el IEITsh TR T 7L hrel AT, © ol Bld? & HAST S 3 qL S0 ST
v i gafir TR Sfewe o IT9E e (efMRI) STO% YTk, SATHEN STI0T TR
ITSTSId AR SATOT TR (1998) FHT STETIAT SO TRUTT SaeiedT reaiuedT foriia srseier fe
BIEREEICRIERECKH
5) Jeh-ARASHOE (Magneto-Encephalography MEG): HgH 0N shefet forefd Same S g
&Y STIeeiet STEdT T eehid &A= W1 AT GEATEIN shel ST, ATHIAT ZTegeR ATt FRAT 200
ST FHTSRT STECT. AT TATEN G =HTAT SRR SATIOT shifereh Sfcwreaed fiesd. qenfy, stfaerr
TENTS ST T AT AT G HATed ST gra.
6) Wﬁﬂﬁﬂﬁ*ﬁ?ﬁm (Transcranial Magnetic Stimulation - TMS)
T AT T hi3eA (SLAART ST HTS SHRT=AT SRR 3TH) TIHAT SIHRITAT AT S5 SAreel! ST,
SATHYT AT Eferw (1 .8, =2 var ) Jaehler foegd YaTe Yarerd el Sdl. AT U 3Ted Hi
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el STetg SHAT TS SITATd. AT YIS ZI-Eshi=aet e 3(ed (rTMS) 3T FRUdTd. AT dor=l
qieTTT= et seoare A b affeerdt Siowdt? amemea TMS =31 aTowrEfeast ST arem
ST ST T & Iehal. qLTd, TMS HIST STETS Fd AT FHATSTAT SISl SHIHE
AR HToT BT, ATHes FRIFEHTT e foeT AT, ST i HedTR STEs e He amie TMS =
SRS 0T AT AIEHT ST, TS 3 HIhId shet ST shl HRIAGTRN Heferd 73 emed § oo
.
1.3 GURIT SNeIf3e & (COMPUTATIONAL COGNITIVE SCIENCE)

HUERTT iq&®T0T (Computational modelling) 3ATMUT 3 S[fgHAT (Artificial intelligence)
AT TEETU! ik TS, EIEhTSAT HATER IS sHefehdal G HUATEIS! el Srefande gogs
bl STTUTHY TUTSh YOIt SHTUTET GHTCST SOEhRT Ifequmed &t (STei 31T 3%, 2016).
TS, gfgne afeme (o) Qo gor AgsteT R AT S SO @ Yoredt sAfdoare
AN FHHH JFEAaTed Tal. [BM o sHfociedt ST o] A1 S0mhr 3aTeoT =T, 11 3 1997 Tsft
ST S5 TosTaT 71T e Ieg =T ST AT SUIhT T, fgeles WeadTHT AT Tkt S Heha 200
FRTErE T Qe SR Shel, S TR SIS A SfETeaeua @y S .

IBM g AT HTeled STee e STureh awlel i sigat=aT JHIE Ichie Th 30
IETEA0T 3ATE. AT TIVThT STHREH foreret I Jeopardy HEA AT I 1 Tayta el WT-aT Taefehifaresg
Tt fSferetl. 14 STOT 16 Hgamt 201 1 WA FATIAT Tq8T STed $1 AL (6.5 FUS WRATT F9)
T UTHATTNeR fSfehet. STeE-ehs 10 STeTe] Sequat (FeuTSiel ETfecaTeil 200 SITeTe] ) UTs Eidt, qur
TR STToMT=aT ST e GEHasTed aee Hed HogaeiierdT Hi Bidl.

THTEBTA (AT TSI S Te), STk TR Srefen aHeRmasi- @ frgia s
TEEIT Hiedl. @Te TaTe faEiardd e HTehld i fohaT TameT e 1= r] ardl ot et ar=
frerieoT shor Sdtor SIS, afoTHd: Sgifien U STAfsHul sasTeadi=aT Siedid (wiggle room) STERT
TS (W, 2011) ATSeTe, TN FHGiaTeTed s S SeTd & SUrehi TeUiHe Saifaentd qefra et
(9T, 2011). TV THEIq STASHTG S0, fagiardie Tare 99 Tiedeh fohaT 3THeET HehodmT ST
BT WEd 2. ATe HGIdehtd &l HIRId 8 311 ST Tehld [HGIaTTeT SRR STUiHes 8id &
Y B!

HAUTERTE SATIOT AT AT e Lok Tedl (SIETT ST hi, 2000). ITTE0TH, STH
Tl T S ST SOTehTe Tl STOT Jsreh Tl AT qohrard oo, TRomHd: Tk shreret

12
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37) EIURhIT JTEY W& (Types of models)

TG ETUThT TRy HIET sirerfehaeat fafiTe St v T, SgateT Hewehtalt Surh yrey srefren
SiEoft (cognitive architectures) USRITA. ETT NUMTCI=AT T&UTA AIHET Sre{Aahal SHS SUTES =
T TG II/HAEHTENT Hhe FeUIS aefa aevit 8 (Comprehensive framework for understanding
human cognition in the form of a computer program). "H=T=AT (SeIfehd=aT) L= s yrey
(“models of the fixed structure of the mind”) 3Tl SATEAT UGTeTH T HEFRT (2017) FAAT. AT
IR AT STaTST 300 SR LU ST AT (HIHTET ST HIeE, 2018).

1) G918 (Connectionism)

T TIVTI TTEITd T Ueh T 3TTE, Teerde! T (STT S STt Iy 378 el Feurdid) =i
STeo3Td el THHRIIT STeciedl HEs[d Chehie fohel R@Tfeiga (units or nodes)&HISRT BT, AT
I HATIOT T TARTE 52 STk T ThshiH e foafid Sioe STER feiel! et -t FafRid .
SfETeRT TSR FUATETET 3T Tehehicl UohTel dab! Hfsha AT TATTaR 8.

AT TSI HTA Tehehi= STANT ohelT STl SiT T4 TaRTa ThHeh 1T TohiaId SiTeeiel] STadTa.
i, et &R (Input layer) ST e =i & SEal/qeT. THU, U &R (Hidden layer) wifeer=i EIC
AT Tisha STeiel! AT AT Taiiet Thiehiged hettact STd. o, wafisah &) (Output layer)
SRR E R IR IR ECIE NI RIS ]
TSI .

Tt TeRTRTEI Seet el STd © SSIRid
HTFAT T B, AU Theh-1 Hisha ITETE,
BASIT Teheh-1 J@TE Ak BIAl. Q0T Theh
T{OT 2 Wik STEeaTE, BeASI Usheh 3 Gish BIg.
e AUl Teheh AlshT STHTITE, HelMSaxi Taheh-10
qisha Brea. qonfly, yerer firesTeredt therf-rsuxdt STTor iwer/aTeeh Ferfeumii=l e © ITeY . d-ames
gfarmet e (backward propagation of errors) Toham IferTft et (back-propagation) 31 FEUTATA.
AT Tee wfersha STor s1ereh wffora ai=ht qer e aw wfafsrar qvame yreg firekd.

e WU a1 ST 3ok Helearal SR To-T S, HATheid Tained (Sdt
SHEATIHIT) Y6 ST SHIART 3T, AT TGN A S (deep neural networks) 3 FEUIT. HeeraTaT
JEUTHE ATfed=a/aTea faaita aedisomaT (distributed representations) @HIAST Bl (STed,
2017). SATHES Tedsh Theh Feh SEUehiAT TTcTg el SATT THY Tehlehi=a1 AR TaR BIor=ar

Input Units Hidden Units Output Units
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WIS (localist representations) FHGRT Bidl. SATHE, Teish Teheh Uahral 79Ul Igeh Sofiet
(3. facrer wreg fofar o) 2Aferek wfsharor Tfowems <.

THARTS o T TEHRI (1986) U7 Hehekelols AT ThRT (1986) TiHT cai=am gHiay forafa
SIfShAA STETTHE (parallel distributed processing models) BT HegaTaT gETehIvTE =TT faehl. 3AT
ITEYT THTOT & ITEUT STEI ST TISThuT sHEdTd. 3aT THTESTe Heeared Treuige wiie ATfor
TEHTI (1996) I TTEY (reading model) ATOT Haclels AT TetdT = (1986) S<aTHG 168
YA (spoken word recognition) & TRACE YT =T GHTSST,
TeheITT=T HIGURUTHE | STTavdeh Hifdd TuTfary Td.

TrTfeh TTERTUTTER ¥R QUMY Ty SHorh ot SR ST1Rd 3718 TR eRet Tiet 31T, SRl 3
T AT fecred Aofidier SfEuerre Sfcrma ad 31 o geifrdrd. Ty, 1o Aoz sk frear=an
fegara ot SfEushT=aT ST e ST Ufars qard. Ty, foditd ATatishuma s Q=T JTEuTdeT
IR IR T & /I T8 TEN(STed, 2017).

3Tehet 1.6

Heholels ST TS (1981) T TieTesh Te Y
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¥) fafifdt worreft (Production systems)

"G TeRa f3aT AT STHE G TEdT HTATS IRl AT Fta e hedre fea dnTel o
T FATATSoa wRidear Arfedter Sk 8 g 37ere Ire 3ot Pt JoefiqT (Production systems)
JUITeihS TeaT A5et (These consist of very large numbers of “if ... then” production rules and a
working memory containing information). [t yonefimes sms "wr.... q=aT TRl P
(Production rules) FHTSRT B, "S.... " fahar aRfRedigeT-adt Faw reue samed v aitfRerdt
Hydr= iﬁﬁaﬁﬁﬁﬁ (Production rules “IF . . . THEN” or condition-action rules in which the action
is carried out whenever the appropriate condition is present). Tt e S1es ToeT oToT o STehdT.
o1 T e T T T e T S, T, FeTfeera R S Sl me A
HIATE el BT AT 1T AR el STl
T o) T STg Srehd. Tiq | Erefter S ffdt somefta g
" IS, . .?R%ﬁﬂ'q;
= oo AT AT SRl T
"SR T T Searsed e sreia e ffdt o,
"SRRG S Anfedt deenree Ty st a el Sod e X, de-frrer

TRegit T e el s

A SrefeRdT FIM STerd STTEET I TSR TR IO I TEhit (2004, 2008)
T faam aifdhera= g =T - ACT-R greur= 2eier gew a1 feemft Siqer aifest, s, i
HifTAcIeaT TETERIN: &Fish! HETGAT HECRNa: &7 (Procedural module), T& 10T el HraT
TTETE S .. TCAT FEHiET ST Ed. TerifSsh el Ao ShashTeaT SRt & T feerd 7o,

M = Basal ganglia
= Related structures

SN
b“\‘ Caudate nucleus
”.’A Globus pallidus
: #&“ Putamen
2) BZANSY
=<7

Thalamus
Subthalamic
nucleus
Amygdala

==

Nucleus
accumbens

Substantia nigra
Ventral tegmental area

jatePutamen.svg, CC BY-SA 4.0,
https: ikimedia. index.phpZcurid=85845448
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