B ol
115331y ol






JeW Juadli
Bel Slent aslaglt e

@ladt o Gagagalt Layamdl JS o] pulaid Y Gl gondl of wlay
oulgadl iy juadl old wlls b padl Gliy dule 8 L Lle dasnall
yl S Y La Lgiag 33pmall u.._.JL. :u_,,u JJL‘Q o La Lgia (Lo 80
MY) \A,:-, L@SJ.L» Lr"” <l yadly d‘jém_’ ‘:_,.JA.U ol ‘).uu"‘t ).‘_.S
3)._445 J.n‘,.‘.:\ L,S_?_A L‘S‘)Jl ulc ul.a.u?‘ OJJJ u‘ ).._A.“. tﬁb." HLC' ‘?.9
Lalaby il Aol SIS )ally pBlg0l (pa Lo Sym 3gang OISAYI 3 Jaas
psSaa gl Slex Of Guow Lo L),3 Lia Gy -l gadt 3ajde e Gl
Lo Lal L apad pracadt Zalaia (IS LG clasjilly Goall (oo el amy ol amy
Ol Olg tt‘.a.u-" 549 CJB' tl;d Olaa,dly gaall cpe Uiy 358 Lag s (9o
B S i oaBlsll Lasg g il ey W cilaa,ally gsall oda W] puc
LgSoas @ ol LSl elguu B39 5a

FloLs taadl Lle Lgiyud 3 i€ Gylis olyuntl plgil cglizy
il ta.m." das of ully :.Q}.uﬁ?\ 3,43 a3 30 LILE atad Lgia Lial!
.JUA.:'»SU |5)A j‘ «Lu_)af.u La.Uo sLZ._A-" 82y JoL.Jj é:" unﬁ).a Qb._a.z.u

Jiling (o Ay Sy 4 Lreadlly praall 0 LY Ly Ll
Oy e Gealll JLad¥! Lilee Silila (o Aalay (@llall Guy i Jluad¥!

A @l31aY1 Jldtiul oo gl jlemt Lol Lisdaglly
el A gl cnae e Jais alHLE) ) Lelig=dg

—YEY -



gL Flasalt -
PSRN IEAY (IR )
Ldgalt - ¥

! caaadl Qlgs - ¢

(4) gss

46505 M Ergaall @ile saiaall Lapdall @ls @l LY oia JSi3,
RSy il gt B Ll (i 2m +LalglS 3 ¥ Ll aally
el o oty Slgmdl 1 gl lagh sy 53 CSLanll < Laglly . Lgtlsl
Ldgaall Sl yall Lasie Jya ol Alaiill i ploall yallall oLl
Lal . reception Ciguatt Ll Lagds gy il 108 agdsg cguac blis
Agaall Sl e LpaSony oY1 Bilataly il Cilall g :legaild
389 «perception Sigualt Uhals cuilaedl 108 jaiiy alals il 4ik sl
it guailt @ley (Audiology Oluasewd! SWloxa pa cuas Jlaa
e ey M gl ol voysanll 49 Lo g cexperimental psychology
-psycho -acoustics (S gS¥ yuditt

gl s 8l yay Jy¥I Ciladl Aadlaet Joaill 138 pasainiing
gl 3Ll
external ear dus L 531 -\

R L PEN IRV PR EX IR TRRYCS
auricle or Pinna &3¥1 (g (1)

Flaall ] Adguall cilagadl 4yl pads dma SBgund 395 gay
S ojamdl 13a de by -(Raa)badl 5331 3LB aww Lo ol) 033U Gyl
Cild Cy Wy (igiall juias Loga Ly e Olgaadl &\_,.s‘ V)

- Y&¢ -



vy Leeilly Gy Upe Uigday Ol gl Ll gada OF (Sas LeS Ayl
ccilaaall

Legainton cutlll uabimall of a0l oluidll 2eadlly Ll
e Legl Y] vouie (agaga Lia OOV Glguio dliyad 8 Olgad!
laa 51 ol alialy Qalagl oda Sha sl Gl Legaasiaioy ol oLl
Uadima Jl3a ¥ OIS 0ly S 3o Ol e pacall Agbas e ajall
oLVl gulaion 48 (Ciguall juuan pioge dpumd 8 Lo d> ] Csealy
AVl e, tlae JS& Laolall LSn oSV @lyliaalt jua of
BaAMl b 9)8 Gigus Al wlly (alall e yhla pud JSE Leolal
gl ey B9

b6 GRS 5uidW o] ] Jesi Ul Adpaall oy ol ol 315115
PRV TV, L ENEDVARNE PR HRVRTSER [IUXS (I I o i RCHESPON
Obui¥! debow GOl g0 ral1 11ay . Logia JS ] Jguosll cudys oMM
Oa e Lo e oS50 Gle sueliy LS wciguall Huuas olSe spasd Sle
Lo 13f ldy g 2ali e ol Gunsl oYl it 20,2 daiuy B Coas
owicbew anlgy ol AV ual Leg) Liaye g (puiigun oy patie Lisnsedol
Siguall Jying coadgi oy Gakll LuaS s (adll oSy domy 03V 2
(&/p 3amglly Lunda) Lo

IV bl ] Jpao gl slebadl pllacioal Lyatll ola crag

A e paball 0L cadyilly 3l Ja ol bl ggba 13 <Y1
cowlpll 3 e & Gle Gipuall pinga dpazs

yheas piage i yaiy Gradl 31 ] Gipuall Jpumg iy i :Lils
e uSally (gt O3V olall o pabidl Lol Siguall

paga o radl 31 | ey G ipall 5t 3ok 18I0
gamie Sally (i L3 ulyasy Sigeall jaias

- Y¢o -



Loy Ladt 3Ll -

oYl Ude - ¥
Uyladi - ¥
oladdt - ¢
uls)” -0

eyt G3W Casgmd - 1
Lglandt sl - v

3 ysatauadt 320U - A
PV IV

Ldgall -y -

lawslly Lasyladt GaW1 (Ve r) USB

external auditory meatus aewdl (o)Lt Fleall ()

Lalas Glie sag Buags )+ g gasall asbiandl plasall Jglo gl
dlas! e ,3W oyl e 79—d-ay cear drum oMW Atay S5 lull e
Flosall ass S8 I Jg¥1 Gl oSy (V0 JSAIH Hlail) 5Ll
Obala L Lt 31 lguin Byyiaiy Juiate CBgyinld o o Ladl
-temporal bone guuall Aelae iy uiey g_..._..S)B Leg2

Llax 2 aga 9 aga Gl Gl Al ol Flanall Jua oy
LalioYly  Lsea a2 Lajyss Gl Luiesall 3slell pa LAV 3V AL
@8Vl Jogs o A0 Lilegs plesall agds Adall 13140 iy
alid o Jranas pleall 28I Laudsylt Ll o3Y1 Alde I 3.800sSY)
4o yall @laa,ddl e Abpall Gl padl @uimial 195 (uty 40,8 Ladays
La 2a8lg0t cilan 5l Loailly ol gl daial (€ay 13S0y - arlall Lassys cpe
Locailly JULW Qagyl o udaiall 303 o (&/3) 53,08 £0 0 9 Voo G
DRl e 03V ST Wiy - pasladl Flesall Joaa sie Llaiial
el Sle 3palls eSS o3 Al o o LeSHaut LS Le 3t ol gpuaY

~ Y81 -



Udall -

W,laall -¥
Olaidt -7
GlSyN -t
(Vo) Usa
S Sleddaally Adalt

- ol aldall Ji3 oLl Flaall 35 gd 5am gll B5uall ola Cosud

A1y o] OO A yLaell Aiill Ga dmy le Aall s gd = 50 35l

Bagla g 3 pmdl nys Jamy LeS cbil] Algguny o palll (yn Lgsams piasl!

Wiy A lill Gualall Cagyl (e Jrae b Lgd Laadball 2akaidll s
)13 e (B iy AU Ligpally Adall pia

ear drum OO¥) aldo (=)

L€ i oasbantt 0¥ Floaad atall Ca,tall 34 gi a1 3Ll dm
O5Sh Abdall el o (a2 by . uhu,Jl O bl laet! Lot JSia
M«,uﬁ‘u/\mugﬁ,‘« ,mw&wuuuwuww
e Lama Lt LS il opa Janlall L] ik Laing allall 335y . Lelas,l
Slals daims b e s LU @eaug L Ladl 33U dgal gt L lill
colel pa canibs juad Lasg idaumall Jgo 3,500 JSAS Aualae

GaB) say pars flaccida g3t o jandt (LEAN (a (golall o joedl avasg
Gl el e 3V W puSe e plis e gl le Jasity Yy
B Lglads gus] aliall palt K50

e Giamd domy Adgall Slxgell Lplidl Jly slis 31 Al
shias sa G 3ugall @izl (e 3 jaball clasyill Adslas cilas )5 4SS
(LU Olaiaall) V1 Guiatanll pe Laylaell agds 2y waguall

- YEV -



Ln.Jo' Ylhh"u“rsuiu, Lisal 5lSLana ALl i)l joal LSy
L9t plaadils jeD LAV Legacde S0y (L Lols cull Jaadd
aady . aaad! JL:..A ) Ladl gl wlasyall puen a1 LD (4SS taperiodicity
1Yl Ayes alaail e Ughuall o L 02553 o laugll Laall
Jdiaa e WY LA s e 835 3)80s c_'sL_..ﬂ o LSS @Somy g
Gyladdl w33 Lanind ‘,LLJI u)La.:-b 93 Aoy calizgy . ,.mjl

i oy pnall dbylo ady .L&”.’u s, NS ,Ja.l.d\ Al sl uis
o Wyt aluail o Ughuuall o polsidl saay . JLLA ?Lay‘ St
-aguall calylza¥ o)lall gladi¥l aay 515583

S Lu.aL‘..H‘,J!L‘_umZ.u_).thuL:.uamlLLH,
oY QLS 4ty T Jutie cl3laa¥l plust dus (0s0,Seall) Syl
AL Anbadl uSay Laf 1oy 50l ciloys e 1).....5 Yl.gu O e
‘Ao paruadl Dyl LianaaT G 3l SliaS ol Y1 AUl

LIAJ‘ (t,..u LSSy calylpna¥t Jlanal e Adall A4 0oy juaiss Y_,
ol 53U 3B oS5 ey | s 1jlas

middle ear law gt 31 -¥

Al )t (391 e Lbgalt Lallall Jais eyl (3Y1 ag.a
S DY) Qg JSE5 AN oval window Lygluasdt 3ol

& a9 auditory ossicles puawad) Slatas (ya oyl OV ey
Silaslaall adiy . stape LS Mg dincus liiuadty (malleus Adplaedt :cilaylae
Al um, JSkal (A gluandl 3asll L3 031 AWibs ye slassl cod it g
ol Aty Ldaladl 531y Lo Ladl o3 (us pdlgplt Ly play Jass
g2 Casgxi o4 (gally — lympanic cavity iyl 01 Casgani o Sledaall
ccasgaill Gy Leliad 3ouaia doyyl Unislyy — Leaandl allac Jabs

Ldaie 2y Yiiasl Loy JuaTig 0¥ Ade e 33)dadl oy 553
e Sl L5 o Ll 38 Sy Al s i

23ylaall Jady L, a Aldall (S5 im Jaad ] day panl dagyd Lsa

- Y¢A -



eidy oL Lalany 0y90y Juady Gl (pludedl I oY1 Usde ilyiz2al
ISy gliay i il - La ) Lalaadl Lpnmdiay — LS Aalae
st 5391 8 scala vestibuli julaust 5t e S5 e 3380 o2

olyell daia 000 o Y1 Adal LM Lplewall jiags ity
o Ll lygll dniin ga Yolta o lndl Flasall 2abi ra Lpalal ggnll
‘{'J\ «Eustachian tube guinliut 3US Aiaal 3,5 Lay . lawyl! OVl Casgas
(Lol L8 o] calanngl i3V dagmd gf) Glasgll 31 Caygxs Juad
L8 Jatdsy Ly Luogs V- Lolon Logiy sutan (il pgaldll ispnts
dolmy Gu e wduly Bapal (S5 e (LAY agalidl Ll a) LS
e all @ladly (el 03V 4ali ca) pus Y il

Olaadl lolinall cLill Jals 8 3L o agaldll B)lall aiag
0353 (et o Al aylall 1 e LA Ll Juayy LAl agall
aelisyl aloy Liuna Graraill ialls Lgie alaall ojadl Jlad! sie 3Ll
PETNLLIW. [ ) FUN L JYOY %uu Ve dunyeg el ] Y e
cola gl Y g Agnia

ousinall elgell Jliail Gamy Lai¥l asabilly guslil sUs Jlashy
Lagulaiio Aslas Sy sy (o2 ylndl olsgdly lawsil 5381 Cagns B
Ja @ e cdole Adsplay H0aN e Adadl Saat e Y oyl 5oy
e WES RIS I [ RENEEL IS

V| 2iS Yy iGacaall Lalaia wie agade JS8 2alia 3LAH ¢y
o gV e - JU i Gl — iy Sdayg cdadiall G0 Uslaad
BLal a8 e Ciptall o abdl acbiy dugaedl 3oy If 8 dogugll

Lbtal Aliaal ihaa Guibiae le GBAS oyl 3 Jasiday
Laa¥yly . stapedius muscle duslS 31 Adiiaally ctensor tympani muscle 3,39l
Siady . @a¥0 VY e Ledgle ady (JSAI 0500 Lslglan] ne
o Wiaall o2a (5K 83 laall oy ] sl 3Us dmial galall Coylall
43 iy ag i ciguall JUi ol ol Ll icceall o1 oLas)l Ul

- YEA —



Lo sLEGH 595 o0 )3 wlling (Aldall SLAE Lgaay Joladl LI 23 ladl
Al claayslt GOV Uide Lpsliw pa s

Jaiugie Juas 3yead Ljlyna bl (e (9S50 LolS Aaall Ll
bl laadl (e diasy ceuadl cdliae jicol Ldamy Las qal ] Loyl
Wanall 02a Aiglsgy . S Fiad Lalinll plasddl ] Glacugll O3V Caygad
Aggliagdt 32l 55439 izl dasla slasl o IS, pas

@al e Lo oy aabia ol ila sacl ey Slawgdl 34 py—aig
PYE- I0 PRYTI [ /I TRENPUDS [ INESRU IS [ W PSSy B9 L))
oras S, lsyaty G Y1 a0 o e AL Calasly oY1 Aaall
S semall yuuisl 50 Llae Auleall 08 Camaady - Aygliagdl 328U e
T39S Gl jag Laladl cilguatl JLGzil wins (LSl algs Hguy
Bl La1L Asgall LAY (9SS ua Lal by V0¥ JSAI o
o? Oedl Zagadll e QLS S5l bigad o Laadl yalai¥l conue
Sile gl Cand Ligy cecn JSAI S8 el Zagadll I «hh VoY g
dale Of jud . Gaedull Leri$)al Lulas 20510l 53 Sl a3l gl daiall
OSas Niiusg dlgll Laula ol o2a clal e Llawgll H3YI Geas a3 Ll
Sl lal (YL Gl &igas ] sl ik Salaedl ciguall 6ok o

Qi S8
BaAI e bl 0K Leie —s Gad o lole S840 00 Lasie - 1
(Vo) Jsa

SN Olyga g

-~ Yo. —



Lblall 2030l 40 las gl 3O LaLA 2l f_aga,.n La!
ciliog Liguo Laga Of Lijgual ol 2050l 3 I Ja3 31 285y <YI
Ol S culataally o3V Aoy ;a3 O (93 3 blie Lugbuandl 32000 1)
O Al toubis oy pulauay (ra Siguall a3y LS (55 sl 23U
A Sgall Lo Janis 31 Lallall 3305 pasdl jlga 50LaS g0 (g9 puall (e
Aggliay 1300000 Gle e ginall dog i all ploudt abyyy ubslodl o3Y!
tLea Lads o3t 018 slab Llacugdl (33U Ol 1301 ¢Dhalally

(Jo¥1 g3l cpm Aaaly oo Il SN el ()3 Aasde Yl
103 O pST 353l £1)3 Gy Aaglaadly 3oall o STV Hama gl o
A, ot 3gall e puST QLS wie Aadlilt 54all (5 U (A agla ol
Laly O3V Ade Ay oy Lyl g AT G Lewadll (ggluasy - 33 plasll
LA iy V- AN gglus e IS

3yall 38T )83 LaS ) lS,1 38, mall 550l ggama o :Lals
Llaie g dugliadl 330l Lle dadiall auieind Lo (33 kael) 3l
Lobie s el VoY JSEI migug OV Ads (e 0S5 Anbins yaa!
cOdalaial!

I HEEF R R R R
Hitniiiid Pty
BISST AL

(1-v) Jsa

colawgtt O Uait g 180 ySYI 39aM 3305

— Yo\ -



Lgla ol 308l Aonboca o puST 31 Aids Aobwa ) i jglasy

Baalll le iyl daiiall Jaodt il U0 oa 5oLy M Yo Mgy

pie Uls o Lole @dlyll daiall (oo Hie 083y Luaing 58T Lygliagdl
SN legdaally Adall 3gog

inner ear Adiddl 3 ¥

Lo paily couumdl (53 dain :Leatyl Oliaga oladidsy Lubstall (33U
LIV calyiyua¥) g = :Legialdy semicircular canals 2N gl Ol gaatt
cmsaall Gaylay all ] oy isae dol&i 1] S asall leytial
coladl e Lius jading .cochlea daligalt Aalsyll oig poadiy .g-.u..ﬂ
AT h G Ayl sy Lpalsd 2udsSy Ladyill 3 pulslin it
3 o il JLaY! Llee o Adln LT o tpecl Llec o s
‘galiy @l5a oy

Aadgall -y
RLieadl plas, Vi -¥
Lglaudl 30ali -Y

<l -4

udaudl 3la,. -0

3 pautiuuddl 3280 -1
Ladyall 3L -V
Ulall 3,0 ~A
sl 3Us -4
el cuandl -V -

Qadgant (1+4) Jea

ez Jileas sslen 329 Lo Gyt 93y Labad Glia Solas 2dgally
ailig Ly at sladl 193] canis 4o gyt Al prelimph Jacswalt @aldt
Oeial Leldd sue day Auigyrds Byl ddy g Gle Leands Jyo 2a340

- YoV -



et (ALl ).’.Ls Ualgs puaad Lm.l‘ Ldgall @iy . _)JJLM,
@dll G La l).:.L:. Juolall laa JShy .cochler partitor adgdll Juolall
Lol e Tusy wscala vestibuli jodaadl 5Ll pe iy dadgdll e $slal
Lay coval window Aagluauddt 3a8l 3lecuedt LSLEAN Amadlly Llawgdl o3YI
dic 420y .scala tympani Adall 3Ld s i Sl Al @uddl
.round window 3 puiuelt 30ALIIN Laud ¢ 5l LSLAL Anidy Aadyall Gucle
Laaie luy gal) 3Layadl Lle Glll Lia (rag (gl Wlall 4L 2 )
) Al 5L el (o201

Ukl 3oy e ).A.b..\.ﬂ 8,0 Jads Y adsall Jualall ol c.s[,.ﬂ,
e Amis A4S lS_,L- Ladgall Lala¥l Coylall Juud i 4Ty Labs Saa
39250l Harmall @il Aniill 008 ey -helicoterma (Sigilond! jsall
] 4 chus Le 13 Ldall L3, ay julaudl 3Loya oo Le ASyml 2y
glian! 33001 Lle 1S, dakin A

Toosh o B9l Hads Lajgad (e iy Ladyall S Uy
Lastutial oy e lladaind ayall JC8 Ja3 le a2l slele )03
A3Me pua dudy )0 JSAM oypeas La liay . calatll ;i 2 e Lulyhe
ALall L3 0y 3 puiicad! 32801 A3y yulandl 315, glia ! 325U
Ot ALaTlg o all @bl 350 pasy 1 Sigiladl yaall Cingonis
Luanl g5 yal 38 gy oyl 1 il ylly gl Juolill (3353 10yl
2y gl JSAN s e Alls 7yl Jolmiug - padl A_LL.s.c o2 LP
Aadgall o Liope plladl LJn.Ja.:u La.u)

Lgliasdt saaLill

5_).3.&1-&4" 328!

(Ve0) U<
LAL pue (2,d le Ladgall lasdaind euw)

— YoY¥ -



IS ,awdy) cochlear duct Aadgddl 3UD (o (adgdll Juoldll [y
Oay (Wdall 3y julaadl 33,0 G Lelasuydd scala media (lawgdt 3Lyt
PS guuigdll judijle AUas¥ @Wladl I} Lews) organ of Corty (53598 guiae
Jisogds agds Ul guiaall gy (aVA0) ale gdandl lia Gl S G0
adt G Laeddt @l i
Lo g3 L @5 ol Jilowy Gliay gl $1,0 8 Ladyall 3Ly
alid Y JSldl 1agd (lSa Yy .endolymph il 4t Bla ey Adle
4 Ghiad g Slarm ol @l dliasY L01Sa| gT Wlia Gudy 2adyal
oo Lalas Jpamia adpall Jualall o dosm AL TN 3030y jalall 3Laya
¥y .Reissner's membrane yd3a) sbilid ey SLis oSy julantl 38,
il G dlias Jady A8gyaa o gl Ldae 8 (LI 1aa Lieal I35
WIS O s 4 SuSEall Lads gl 9o lamadl @aldl Jilug SSLEAS 4l
alaall )l e palae oS5 ALall 3l ya 6 gl Juoldll fumiy
s Lo Sl Caaidl 8 adagg Agadl 35901 Caiad S bony shell
0949 ;L&.i..ﬂ 1aa ..h._a).:_,-‘basilar membrane ($Aelal sLiall Lo (Lo
Aadgall oslidl Hlamdl Jelay caily 21 cspiral legament gidadt dobapdls

Salaudl 3la . -
Hay sl ¥
Aadyall 3Ld -Y

il Dbyl -t
2sS punc. =0
guli!l a1

galaall Capit v
WLl 3G, A

(V) usa
LALallt pue 2,0 Jle Aadyill ud)e pllad

- Yot -



3oy Byibie gaelall (LA g0 adus (VoY JSAI) S guas Ll
(asegll BLAyall) LaByall 5LD 8 sgagall ALEM 4l Pl jpaia
dsle e qalstly calaial (3aas¥l l) Ol g3 (o Wiadas 0 (98209
Gl hair cells 23,0290 LS dx g5 Gl 9391 Wiy (yng - e lall Sl
Orilall aal Gle Ladad ) tgdun L Sle ua g byl (a (4SS
Lyatdt LG oL LSy Agdal ] Gugall Liaay ata Guudil ol
oug-all luae e oLl Cilall e cagdin 3ae j)—dy s talt
LSS ey (Qugall plaie Lo Jaai$o Al Liaall a)) 2ua )Ll
YY, oo e ) el LYY IS suall Juasy - deamylintt dupa il
Lyel s YE,vre gL Lyal LY, e g Lgie s
tectorial (;3)9S cadiu Ll e cliie LR ola G50 jating .3l
Aggplall Amydially 48yl aal a dosiye Gadla sLi2 gag .membran
Lo Ll agya il LN Glual 4 Jua das (5,31 2 lill ey
o Lnaall LIV dasiyie guelall LA Lusli (pa dupe ] LTI
-l Comall Ll Lajandl S8 pans

o e lal (L&l -
N S cada eldid -Y
L Al LSl Y
Lsnsaaall Cala¥ ¢

(V+v) Jsa
s suac

e Of Attt (AW aula gl ey diall Caiagll jliasiily (Sasy

ol Giledae 3365 Lasin® gl Llae 8 Loy asd Sl Aaagll g0
ole dariaye (3 ALl oiyiual dilea alyijual QLS 3o SO
daiall Sty il wl353aY) 038 Coms ¢ 505 Uagiis Aygliagl 32801

- Yoo ~



Caliig il g €ud Gamdd Golaull 3y 0 sea gall agmall @il ]
IS e dde Ll Lo gaiall Cavamy 2aglindl 320U o Lgia JS )
309 5lead padsdll Jualill le dadiad Lesie Lol cilagall 2a Siaady
Slais wlyB Aliy .5y Caiow oLbid 51550Y Lad Ll L)LAN das
e il sLEAN Lo Wl Lupuaadl LY LIais L 3508 gune 8 LuspeS
paaiy -l | aadl cuaall je Lobladuly Lalll] Jlu)) @y
o Balall Lo gll A5l aadD 59ty Tubaall 238 (8 5yuiaall 338U
@ A gadl (WBE Sanglt 391 olol o Leelowih ullsy laua ol @ildl
el ety I L3053 SlaTadd adall Lgainy ) ll sy Lashosl
oa @M HaEl ag LY fracadl o ol ylacal Sl 8 380U ola
Gliall alaall 4zl o JSladl 3yt Ligyal!

ons adlgll Aaliwall Jolas — S, e dniall JUEl Alar caByiy
Sleiills e pacall Laiill 3353 e = Gigplmll raally Gygluasdl saalil
iy Ladgall ela¥l Caplall L] LeaSyo 8 Jual padieiall 33,30 il
LA Lgalylpaal ol el sa,ull ol laiil Lal . giladl paall
38,0 I] sulandl 38,0 (e JaiDy Aadgall gueldll caylall yB uadlsy
gaeldll Liall Luaisge oilyljial Bamae Udall

@ daiiall Gl g dzd Ly Adguall il ydiall Gaaadl S0 dasipg
(e lall (Laal cilatily cdlusas o lls e Liis Lay (lagmoll @alll
5331 1315300 Lumgll A, all o jag sLbiill 1aa cya Liaa g of cty
sl b3 ilasy U conTy 63 aletadll 3L 8 o)lual o Load
sacl® ‘e yally Bl gll resonance nodes dwiudyd) Adall fos ot Ll
(ronlt Slemll o Wan I Juadll G 5lail) Zolata¥l le 2a3,a0

dacsy B Audlgll 2zl sialt bl B Uasstall @ilaayall s

Lo abindl i Il dadcall Aalaie pats Lumiiniall cilasyill Lol . 2adyal
oAl Aalaiall Lo il pinya yukty 13Cay 203 pal) ala¥l Coplall ic
Oyl a3l L Siam

- Yo\ -



e lall sLiitl syl San Ylatul wydad 8 g g3 Jalally
Suelall JLAA coS)d Lapde 9o Lnae Slonysd Lowilly godl Lol
toa it g ] gaelall caplall wie dubje Jiay sl 1gs e
Cojpe Juais alalil caplatl e L.t’.g,.xmm_, Lalaiell 028 8 Caiayy
Lol cilS Lia Gay  Aigpa STy e 1St oumi dm vea +,0
328U (pa o pally Aadlgll Aalaiadl o ST adlall cilanyoll (gaelall sLEaN
Lalaie J335 pu oo (babiatiag Laydy sL8all 0y dus (dygluaal
cgata¥l Coylall olasl 8 Ladinialt ilayall Llaina¥!

LAY Le Jais 3l Adspdall = 0¥ s - ull 4y le Coya Yy
JEAS SN Sl guaadl IO (e Lgliasit LS Lasys dyya il L3I )
8 G Lelaal 3)B] Lle CaBym Le)la] cilS @y ¢ 58S suac ulydl
AL 4l S dainy 8

- YoV -






AL Jeadt
anll gt

pabiuy @IS0a ay Goalll JLad¥l Llae 0 Llgill Aadiy il Uads
Lopaall Sl paedl (o agdedtl Jb Slea agdy Hailadill (ur Laady Gall oo
AT e € s) edlinally s ¥l Gliacly 1Sy all ciliac¥ly
oladl Aadlaa ;35 Llas Lo faay . Jiiogilly @Sadll Lagay paldly
Uagl e Anmdlaa pesadly 2SI Lgaiilony goalll JLas¥! Lilee (a aaall

3yadu S| «conception pggaadt bigzd Le @l Sl Aoyl Lygual 13]y
@& Ayall clac! ] Losasll Sl yedl yic (S5l jon (pa JAI5 dusiac
SMaall Sblaiul daclsy duxglyand 5,0l ] Lnasll 3,550 J5=s
e Al Lo slguwdll 5,500 J955 @i iGladll Hlga B LaSniall
CUVGW YR WE S PUUR 395, 08 I W DOPCy [ 3O-5. 5 IRV I\ e WO BPL Y
A lall 53y aruglt 3919 Zea Ll 93V e gl Hlea bl
sl csandl pue JAI5 Auac 5yad ] )3 3 JpmD Cus
Ly 13 35~ Lpaadi @ o pabuall s 1f dmiaall il yaally
Gl ydl Latae LSyl wyiatt) T clideall 38 Ly o3 U1 Lyl
QL Grandly o glguadlly ooy lall 0 gSall dide golaly
domyy iy pall o piSI 3050 G Juogs uB @lall ol e 02,009
Le2ads Al 4addly Ll Cldaally BMe g riandl jledl 52985 109
Gallia e i oF ey platad @f cghadl slalall spgn of ] cplus)!
Lesils Dl @l o o 0¥ Qi paaaall g S50 Do cdaall 4ol
13Lag Srall o coladlly Silagla ol o33l @i caiSe 13)288 Y5l
iyl ayy0 3,50 Glud] e B 3ub Leade waamill dag e Giamy
o1 Ldipa Ul @ Lasie apimill oy Lo pall a aamy I3y

— Yol -



Y st L“Jl 9)_,.!‘.“." “JJ L" 1__..4';" QlJL&?‘ & yas (PRY ,' 42.&,.4...&‘
Lot Sl ¥ Ll e uandl Sleall AalSH Ladll ol 4S5 L 406
Lpandlle ufs Taals @lalt Jolng 31 A1y Uggmall Jpuadll (oo 4201

$om Le Aapaat pilie Juow Wlia Gugd G Gogaidl 138 o codly
sLlo¥ly Linglguinilly moydialt slale cils pa piliadl J5aills el J0s
(S0 Al Uggudl (a 3ualy Lo Glo Gudd Walaiddl sia o Guandladl
Aaly> ol @ rag cqunndl Blalia o 630 Lalaia gl o Jousll Ly
aas V) Lada] @ ¥ oy tledaly ailabrad! sl o cibiacYiy gl
PTOTY] cdlgall Bgala 112 oS5 of oy eV Jadl LT e astal
cOlad LS LI ol gl

I ity sggamll ;i€ Gt el Sigall plimal Gle sbaze¥1 olS 1]y
e SV Y] 03} e S JUiall cons el el plinal o, tlall
olladl 3L 33,-ally COISHly dala LS il yo e gyt 3l oyl
ol Fall dal8il the potentials (palSIt 3y gSI1 dgamt! Gulial electrods duygS
Ao May Ailien Sl ptad duagyad @ Olgwandl a8 >yl J3ally
caladl gl e alty ) 30 dylaiad

owlsdl external electrodes Acam )lin dursjgS LLM! slalall PR SSWENY J)
et Gauyad flT Gl plass (e Lalin e ol 33 0 o ygSIl ugnll
fral! dadaing jlga alam il glel LaS 2l e alyytel Lol
puolge daaxt dlalgs OSalg el dalasea Jae e electroencephalograph
Auslall jud Ui pand wall bl

ulcha_ﬂs)hlgiﬂo'—hul LZ'QJLM;,.[A?.'Q— La..nu.u_a.a_,
Jolot wlliy agadd ?..a.u:.s.." Hlell ‘aLn.." ‘_’:-_,J_,__n.u.n."’ g:u_).u‘d." Oraesalt

L_"’ g.unLa.uy‘ Lialaal t;a_’.a EvY) ‘t"“'"" e)‘&" C_’:"-"L“ e g..uAA.." g.uLa."
s tha

-Y. -



RO [ PPN i W, (YO (PR

o Lol 3as o) neuron (Ogpuidt g1) saslgll Auciaall Lbadl Jiad
(o (RaasSng e 1585 La Llli ) 3ypin A58 ay «rsaall Sheamtl oliy
«semi - permeable 38U cawal a8 sLiis Lealds (p)dhg3gyudl) Luadl Golall
LeS (Lgdd] Joudl e Lliadl i Jadm] QGjgpuiadl slgadl NS e SaTS
A7 JSAT Loeaall LU g yama (pag - zapinll ooa Ll colibinall (Sa
(Solt Jomlly Fall cpm (39S09) G5Small prsmall ALl s Lt Jiml
aeall dasyd Al Liianll LIV e (35S09) el raall allaill g
o4 oaaall 3alyall Jriags @iy -(paal sl goams S5l Jially
LS tLea LUy Crandy a5 Ul 4ally 56 mall ramall pllal
.sensory cells (ol W1 LiM3e g motor cells 48yt

29nadd LA mlasalt

Lbadl s =Y
syl -

Lyl WSlgN -t
Lyl bttt -1
wwanll ablg -V

(1+A) Jsa
glaad Jeel pllad

Lemadle 3 Lonran il ofg Laliia 3,88 YISAT Lbinll sy

93 @ 909 tcell body Aubsndt @uum (ra (HgSD 48 (VA S HIail) dalall

29-2a e days @l e ppay cell m;cleus I 5190 Lo sludal

Juogill Lileay 9l agdsg . (nerve fiber Lucaall 2adlt 4f) axon cuaalt
(5 shamall LA (yo Layady Bl o

gy Son algle Slay ¥ domy Gin Triind jym all (10Sy a3y

iphadl Laag ] Jusd 08 Bbaa ] iay By (o 7 = 0aSeal)

Y -



Y1 0 A M et Of b Ll ibe yi ] 0yloace 8 ealty 13y
.terminal arbor A it OHLLEI el

N a9madl —Y
= Llal euas ¥

syt v

Lyl W1yt -
ranll uladall -0
L il il -1
aalt bl -V

(1+4) ysa
laed cuaal Gladaind mu)
Le 385) oleac¥l jslaa o gole yymal liuinye lellad Lians 13],
Lilia (casaall gT) syl cpo Anlall jadl aomioas (VoA JSAIH diay
AN eyl ilanSI CaS)all 0 g G)las dad o (omlan oLl
$5is Leadla ala w55 Hemadl U1y By diaall LAl e Ll
ok + Lajays) Lungall Limlill by agunalipdl @iligl (e 30 a5 le
LM s Lo B3l g ) uaalt Bt IS jemal jaud 7Ll ya Lel
sae Gle godm can ol sl 4uS)5 8 4y A1 (intercellular fluid
Lol (Na | laasSOl 03059) i gall Ll Sal3 agasguall @iligel (oo yuS
Sl eI JSlaally jpmall J313 39 galt Jladl Gay 2l puaiall
(C1-) 23ayg Lluall Lim B 313 2y olSI iligal 68 Hymall DS e
Llaedl 3)l] wie )68 e A5 8 SlaaaSIl oS )3 LB g
(A3) clectrons a;:.,;.s.s;, nucleus 313 (ya 58T 3,001 O @lad (peis . Airianl!
(Vimiill Jslan 9a9) OS5 (e 095D Laygaty 31 gidl ool (Ll Ll
dde Gobud uie Obd Ul L0 5,001 9SGy (Lmldl e ga 589) a9
dae yadi Lagicy Ll &ligy IV sa e e Lpog ol caligsg -l
¥l ey Uimll Lux ga (395 3)0 (L8 ilig 3KV sae e cligigyd!

PR

- Yy -



053 3,201 s @lgigyll sue ole Sl ISV e wjy e Lal i gl
(s (y3a) L) AL

Ulo (b Lpssaall Ball 555 Gball Laa i 501 130 Lngly
Vile Lalowdl sLbill 59 2ty Apriac 5] ! oled sie @l
@bl iadly Al o homdl G i eS HLS (T Sapads pads DB L peS
gl e

cded Glle A ] 00 (e candl jpma Sl eIl agandl Hg
S gl il Gl pay wedg il e —— = cdpd Ll
o eSI xgamlly Lalisl3 13] 3530 ol yias uati of galatasdy - Ul
Glla 105 ) g 1 1/ iy g1 galall oy €I LA pliias
 PaSIY liall Jilugy alanSle Saall (pad il pay (s

Lel wBlS yuties Lyl o3 of Lo scld Ao s Rusuaall 3 Lill Jlasy
placdl sie Aulall GuBall gl 03l il GBIy hall sy die
ey A3 apeS ol alptig Aubindl B oLl plandly Sl
8 oIl doltill (po Risaa AlaZi wlyay Saladl HLATH iy - jgmall Jslo
A Ui a1 ol il JLET0 uly ppmall Jylo Lo Lgainga
olad¥ L illy 4405038 4agly JS& o AUadill ol Wl )pmiig 3y5lxa ddads
) AN JSAN il . LaLas!

‘,sl.k‘.ﬂ Sealt

(1) us

raadly Ade

-Yir -



39)584] 9)Ssa by rranll almll oIl gt Gulds OF (Sasy
Sl eI apmdl plasy pmall Ji0s cln i fireS lad sags
bl oy ammy - raaalt Pladl sgand Lowilly cdgd Glla V0= ol
dgang dgadl puily Ay . te +&\eeid-4:.~J=.=~e6!-"~.Jﬂ3" toga S
O ogbaadl G Jrog il Ldee @3 ol pSay Yy bl iy ) Gimayas
ol 1aa

Of LaS Lglgloy Lajlady LeSar o caliind «yglmalls 2panll Calu¥ly
sl ads ¥ Ujle ias 3abe a9 myelin Hubuadt Baley alis Lguany
iy ggmall LYl JLAGI Lo rglas SLilyn Uity Leds o5 Jy S
ColS Ladg (V) + JSCEIN Hlail) nodes of Ranvier pudlly wbe cilél,all sia
Ly ¢SI Ol paast) Aoy Ol Juladdl e il 138 Lle Liiiaall Col ¥l
Lol ALY 8 Aty (K58 oylady aSany Hgmall g corumy Lalid
Coaall ALV 3 syt sorabually Laliall iy Guall Hladll il
oalaally Likad)

Saiuy Hpmadl §90 Coonmmy Ly gSI il padll Ao pw aliad LaS)
5OV Aide Soiuwa oL puliedl COE Lle dlazdl pue of dlazidly
= cusllaadl eI ppaztt Galus Y 3301 AaLall 4y - threshold level
ol Zlimd el Lalaadl ;o2 CaLIYLS ¢ Jalgall o3 gl Las AlIAS aliiy
G JB 8l W] calially Laliall LIV zlims Y Gan e w553l 5
SR (e aadl 5Lall ATy 4 O

Aoy 144018 558 (g3 jutin 92y (e 3H0Y Lt ] Jgeosll ¥y
Ujlaa cre el puatyy - Aboeiea¥) Aaggde culyptiall (Spalt 501 samy
3yl yol Aplaialy Alalia 555k 350l 33y La (5] Gladdl QLo
o9 laen Laddl GISIL N 30 58 I L tpaall e Copdall
29 pa @l )b e o Jaall 5y JudS e inhibition i'n&]l Jans LN
SY-1IE N N PR Ry

- -



FOraNY $5S pal! (puanll pllaI -Y

aall jleamdl @iud Lle - Caogll paS Ol e - slalall mllasol
Badt e Jadlng icentral nervous system (58 pa pesas pllad :uallad
peripheral nervous (o0 pit gumsae pllad g . spinal cord S gmididt Ju—andly brain
pladl day )3 L3l Apsaall LIV a5 (e 35S Ao oz (pa (53Shag (SYstem
ot gglaadl a La¥T a3l 048 iy - eascadl sl aams 3Spall aall
Laals g cald¥i oia (udly .nerves wbiac¥l sile e 3)seiall «al gy
Ualadg tsensory fibers bWt 8LITy motor fibers AS pandt LT i 0puc o3 )
s U ag Aoy Laadl il putiadl (e Al ol gadl Jai ulws Yt caldl
o Lpaddl LA Aaslyy Giamd I AS, all e el cuaall Hleinl
plladll e saall jaladl Ja5 0955 Lyila ZS)ajl Ll Lal . 5,48 guiae
@la of el iaall uliymiy agdT Coen tauall dhal LI 3Sadl usaall
Caaalt @iyl el

S Jualt -
Jalataall pLinitl ¥
feaimall ¥

frsinall yaue 1
pugalilt -0

el 3,8 Caai 1
t...“ olmd -V

(W) gsa
$3S el maalt altaist
o (Sl Jamlly mall) G3Sall usaall allaill Adgfuna JiaTig
poday (M) JSAI i) daaTy Gladl dali o yusS ailo Gusad

- Ylo -



 teceptors Uadiccedt LIS o Jlapll Al e pdll oandl allalll
ppied Lol liae¥ Unilyy G536l roaall pllaill 1] Lebiaagiy
L3 1] 3 pmall iliac ¥l Alauslyy Gladsd sy @ 1Lyl Lgisiaaly
OSaddl e HLS Oy Haa LS Jaddl 3y agasl effector cells Aalondiwd
o Loling = (HSpall iaall alladll 5y L g Jladl Lapiday

e ool e sy ol Tale il o — adl) el

oo o syt )3 A0 (GH-Sall ruaall allaill iy 7)aTy
agdad Glas it 1] Joms i all Slagions JOn yasy Soddl Sl
Ouidalagy Seddl Jumdl aliey caillgll @unds oy - Ldadl dSligiiia 0
La0EEH LilacWly caully gadl (o Lpandl j0lpadl Juo i Lea Gl
cASazddl Jlaadl

medulla Judalwcadt plimidt Soddl Lomll Ldall L) ey
o (ST W (e wlegama Gle Julaiaadl plidl (ggimg oblongata
e $9tmd Lo Aygaall 3y5ull 8 uiitl € Lyl CaSllaght Gany
cgaba¥l adly dacs g1 adl ts el ] Landt ol gadl J21 c)luays

Leay cerebellum juismad! 3,8 Lasal uogy dualiall Lyglall d gzl 9
G35y Fall o saaatiae slhaly dad)s Bupaall L ¥y LRI e 2S
oeladil 358 daisy uwall G)ls0s Bla Lagatl aillgll o Aogana
NEI P |

cerebellar fudmall s a g fuimally Judaliwall pladdl I} A8LoYL,
glatt yl) hind brain (padint) feadl amun Lo Lo gae JS&u g1 pons
Ot L dasyd jaloma e juwadl 134 Jadilyy .rhombencephalon (yicaaed!
O Lgmanl 3algall JiD Aunae BLIY Glilatal Gley daiall 3)S dual
-]y randl jlel!

oo dde Jas 85 Lay cerebral himispheres $laudl 3)€ Laual ais3y
3,810y e glS (Liladt CaUagll cpa ST Guaaiilly darually 23 aall LA

-Y\i-



Wolldll Lo yh B wgdasdl Ll plaadl 5,8 cilS Layyy - galp¥1 dalililly
gl yony LW s 3oLl LS5 S oSy

Il BN aiwr Grae sgudl landl 3)S Laiad o Le Juadsy
s Livaall ALY e e pama Uaily Gl g (Jongtitudinal fissure
.corpus callosum Suwlad! @uuadt

Sty puaiiall placdl o Lopaall LRI o 38 yall Lad Jualy
LA aluunt oo Lulial (19S5 Aaida oy ccerebral cartex jualt sl (acuy
2ol Lol Sllaz JS 5y eall 3,80 o Undl ol oty duiansl
Aoy — ]+ o0 Sams

sabma (o 09ST Gl eadl )8 Ludy i85y Slie sladil cond Ll
E VR EPRN [P - N [ QRSO RPSU  | I K S P | ua._uyl Oabadl dlar adiiiac
.white matter ¥ muatt el PEIRVTRT FES UMY

automatic nervous system Jaluel! uaalt allaill -¥
o9 -Jaiwall uandl allaill oo riaall Sleadl (o p5T @ud 3
RVPYEIPI B [ ICES PRIP POV SR I L PPR W g Sl
Cadlyoll Lgalyal oalaely eesl] 231U L Lo Anala ol jleall
LeadlS Jas i »2 003ken (oo Jituual uamall gl (1pSing . 21l
($9liaadl) (53 risanalt jlgondl :Lany 55 yojlas olail o
(t:;,l_:__._.._ut HLodl) aght pmiddd (piuaatt jlg-antly sympathetic system

. parasympathetic system
Jadan a9 3,001y magally JlasiWl a¥Wls 3 gagll Sleaedl Hlariwg
Lol . @yl @ljl,a] 3abiyg datl cilds 30l (pa caBlgadl ola 8 Giumy Lac
Al by Aag JlaadWl e dylacdl e Joa e g.a,.!l rlad @all
.(u.!l Jans tLéJJI ge-v-t

Yl -



s rsaall jleadl Loia (oS 31 Laliiadl sl ¥l o s2a

lapudl oo Lo aibaswastl oia of 000 jaadl of s plus)l

UalSin Jatd uuaall Jlgadl @lad praa Oly dads Lut)udl ol o2Y
Al dalaly Suaall jleadl Joe Upas o LtV ly Aayl 24y

AISI Asless B riaalt Ciladi -

@dbiaall 3] nerve impulses Aesaall 58tgadt Jad 3S,all oLl agas
P (S Al «Broca’s area LSgys Adlais (ye Sslaill jles R
oaldl 8 @Saill Goyle e wlldy alaill sbinel s dadll SSadl daliall
sia aiy . LgaslDs of Leial33 ;8 Syl cuuByiy Lgdlayouuly dliaall oiia
Lein olely ¥ plal aall ala¥l aill e Lasilantl 2gadl o Aataidll
S reae V1 GLUSI ity feall o Wt Canaill 8 Gale 5SSy Sls
caaaill Gag ((dollill Hlglt (o Loyt y LS B (6l o0y Jaadieny
cabadllS el ouy Jeaion el Luwilly punY!
S rxd! dolill 3-S5 e s Liglas aNMSH Aysball A jlaall (uaz sy
Sl Lnasdl Lupaall j0lgadl o el fadl 8 padl 3Spag Glaill cline¥
Ly alaill sliacl g pgai il il it dobasl dagis 8 5y0S Liea!
Ll ol adiay Wemicke's zone dSudpud Adlais ol feadl o (5)5f Lilaia
talaill Lo 3yuall ¥ Lgatuiaawly Lalll olusSl e 3,480 438y A3)e
342 LS s ol 1ia Lol 505 Y ANSI e 3)ualt of das gt adl
coadlly LUK le a)us 3t LeS aabiadl alat¥ jLast Lo gl
Lilaiddl oia Audys Lle gl Laill cilulyally wluael slale S5 Yy
e Logall g pllasal wly . Lajlyul JS e day qgf 2S5 @ 3l
Levaall SLALN ale gag tobacil slaley Gauiballl dialia o o yaly
2l Sl Laaiidl Liadadl obijgudl e sue yels LS . neuro linguistics
Lega pgaid sensory fibers Gobaws M1 DL Lal . Jlowodl 12a o &Y

~Y\A-



e Laaall palymll Lelat wlldy A8l Cal ] jyad AeSay Ause
10Say el Al sliacW olia (@ SENSOry receptors dsusmdd ), VS L BN |
o oo e gl 05Sag () JSA Hlail) bWy 2Spall 30 Jos
LaS caaSils gt glaill Jlgo 1ujlaas Latasadl cilagla oll S5 o131 (LS
Laa 0 Lpiail Llee o JiaD gl Gaplo (o dlabisail sha¥ JaSiuy
oila Liag (@I LBF 8 L 23Y Liel o ww oot Ly pg35 3 feed back
ST 3810y pacadl 3S1pa (yas ald] LpiT gl (yglantt

ol Libil Gladl sliael dobliiit Loitly Aaal i Bpaiatl Llec
ckinethesis 48 yomtl Gobawn ¥ Lo Loy GLudY) wie Lelal ¥ wllyy tela¥
S L laa (LST 8 Uliael 3S, o @lal Jle Hleadl 3)ud 4 iaig
oalait idee Jobs dadtss clliaall @daase A5, ot @danill 1ha @iy
Adasliie daiute ddiylay Jasd wMliaalla contraction and inhibition “aS3ty
Sy raall lenll asis La el e Jandd Lalan] GaliT uny
ol Uinall mriats tdal il p55 ,uaty uBy obiaedl J S0 @l Al
oalaill G shiaedl 50 ol Wiaalt Tusy o€ Ul B Laline cals
A8,

Fadl B AU 3S1ha o L dayyS Ul ASyadl Glua ol catla
A5 wbac¥l o Glaill cliacly
oy 8 yoeiml] Loria ol 3,590 agdag vagus nerve pilant! cuacalt (1)

caaaall (amnsy il caaall e ys aaly 2l - gl Wl

FEL] gl ek (us Sle csuperior laryngeal nerve (g glall (g paniond!

diiaall 3,591 inferior laryngeal nerve Al (gyaiod! cuaall sa9

BPFES I WER NI JUS T TRER DS (W

Aaiulys Ll Lows (Sall @is® slolll Ahiacy H a3 cdae Ll
Ol e Hlasly o 093 iJaiuall aall el

YA -



I3 0 Las 4 gdl 0l o 8 @Sy Jfacial nerve da gl cuase (o)
Copadadly caddl adiae

A )madl diaall 3 @Sadyy chypoglossus nerve (iludll Comd cuaall (=)
ddly AU Sdae S ol

pe LAY el oglossopharyngeus nerve (agaldi — (iludll cuaall (3)
.,_'),.‘J." d.l.la."’ 'b,.l.L.l." SHliac 3)[31 ).:\a.." ‘._.-MA.I."

Shemdl edluac 3 )l dalailys @iy «phrenicus nerve (pilowsnd| cuaall ()
O e ol Glaadl Uiae ] 45,01 dGlata e dday grnddl
graZg Auabiall o cMiaell Jay il thoracic (g gladt cuaatt e
whac¥l Led ity o SSeddl Jumtl e Lpglall Oliae¥ Ao gama
-spinal nerves .S ¢3!

cJau¥t wlal 3§y e @S g dtrigeminal nerve @digldl Sudlie cuaalt (4)

e Rlac b uaal il -
LWL - Gaul Lalieqy - pecull Llase B raall dabiill Tay
o Sgsall Wyof wldls J5T 483 us Ao (F)sS guiae S50 Ly il
Slpmasn pe Lipa bl LIS Lol s LA LAY Ja35 dua trall
eadl slmd S JLETLY 5810 ] BaGes Junae
gaal Aylga puid L_,:.H - spiral ganglion A_Og)lst! wdall Jeilly
3l JS A RS TV, e ) s ORI plaaal o sae le — 308
4Ty .;eccplor neurves aledliu et Aucuaalt LY o321 214 (ady
« modilus axon dadgalt jeome Sl I WIS alunt e Cliac¥l jslna
Capas Gl Luaall CBLIYE ajan (sS5 Cas Aadgall Caga ¥l 3500l gay
Ligylatt sucall cilslazal g2y (VWY VY KA Hail) Al Cavang
LoLLe JaTs Ling o iysS pume Jols 3pnd 21ua e LY pluuay
ALY o e Llle g 2iiac @l€aadie Leas 2aibis 4paddl LOLRIL

- YvY. -



il e 8T e clslatial Jedmad 2pad 0 S of LaS (L 3y

LNl gaatt -
Lylagll sastatl -
3 paicuall 32830 -V

?l-ﬂ-l-d-" aaall -t

Ldyall -0

AT

aaud! cuaalt (11F) JS3

Bpriae Laj (o8 Zaadyall Lsdl (rn edpseall CoLit¥la jplmall 4Ty

LMl Ac gamar Juads wlling .trabezoid body w8 ysiadl dud musndt I
S ot AESKH 20 el danll OIS AA Jle Jaads Al AU
I ol W , o5 L5 4iay . superior olivatory complex g‘;,.Ld.O 9yl

OV JSAI B Lead Sang) Lisan ol pan

- YV —



(1) Jea

gt Aisaalt S paedt

ENCIPR
Looanll Calgit -v
Ligpholl azall =¥

LW ydll uae -t

Ldyall 31y -0

ciymiadl Gl et 1
PRR PRT-R U £
Julatiwall glinidl g yiine -A
J‘.«_,SH &"" NP
das N1 I et -
aacadl alaudll -1

st Gany 3olas 43 LAY Gan of Laagl JSAII a dasdlay
Oa Lgie dar Guna Sytan | Jual Leily Loy JuaTd O p2d o DL
39y Luasl dasdl LaS alhaadt o 31 Lunaall wlSa Lol e sue NS
Lviaall algadl Juogad (03U | fall o dasla cilpaadl o Jilaa alla
Lioewad! Sl paadl P (pa LYY Jialy Qupaadl GlSas Al I wall e
diay «mediol geniculate body dawg¥! et @t wie Laylis g )
feadl sl S8 aedl Blals ] 4T

3)S o el Cualll o Gieadl o33 il paall Aalata aaiy
Leie ¥l Caadtl 8 gyl 30U Leauitly paad! Aalaiey (plasdl

- YVY -



eJU Jadall
A IXY ¢

Y] JalSall ] apdl Liaylay wgdd o ggilll JLaS¥) Lot oas ¥
Uyl o Ayl Lalyng ¥l oy Lglala 450 Lle sgpall sLally
Qybmtoly ogeall Lin 093 1 Lae g gall SlaaSl (BNl dyoind
Sl oSl s LM T By ol Gaaw w0y il aSH o gd Gl 03
of slally 3l G TN Sgmann Glo olpun — SN luaSIly Auc gin gall
! tanlgd Tasly cilidanadl Lesd JET A35e canndd ~ A jally 33,30 o
Liaziy 3l) Lie g gall LaSIl o Slsia das o e ¥ O3V bt o
G Sl 3ty ey iagall Sl s AMAN u il 8 iy Lasy
Lo ag)le o its Lalally sually e ciguo e 0331 @S o il guadU]
e Giln ,elad ¥ Sl G Gue gl (pada G M1 pla wllidy toudy
uiill ple B e @ilginie Liga e Jy daritaa doglas Liya
.psycho - acoustic curves AuSutiugS¥ - Auwailt Oluioiell gi_p...u,SYI
020 NS 8 rany et Jaall La e COERT y 5 of i Liegay
3362Vl Lisntue Conlll Loy SiliaS 3 e giagall Gulialls (psitagall
Sl 35all o gmiall pabuddl (aspad (ya AT iy S SIAI (a3 Lal
2 OLS ullhy tpenes Loy dakun] e alliany Lpwans oopllasll Liigal
sams o 4] dlad @& Gy slall 33005 pn rna ipes pibn ] sl
dimays slall gy padind o o391 o Ll gl Lgd & oy 31 ALl
Caguall 392y Saen OF Lo padadin SISy Gl Aadill samey OF 4] cdlad @
Qliie @3 Gle coplamill oia Jie 8 Joami of asdall ag auall (e
on pund 525 Jalpe Gle Bty — Lyl pyag e - lusYl 56 Y
ssell U3y rapmll udil) ey Galiidiall GlSals ol il - Layean Jguul
Lilas ¥ selyall Gagaly Adlinall Jilugll alaiioly doliaaly g mill

~ YVY -



‘qQL..‘» Laily - uerland A by Laall Flalas a2y wSligall Hlasl e
Lot il Al 4eudilly Ligoyally Lielaa V1 agladl il obd wliy o
cskaill (e gaill 138 e
OLudd Lis saudt Jlane -\
2o Qi e C“'“"" Sle of @l '“u‘t“)‘)—.“ ‘_,t L ,<a
ey laudall U8 Suad ?J.“ suidl cilaSy culas )l <y s.‘.”JA? Jasa
A Buldl ciliaSy ailaayall sia Cagiial (S wlld
Jlos auidy Qs pass Jobita 8 ad0 3uldl e ciliaSy cilas,s (1)
-audible range paasud!
Sl Jmadl | audy lt‘u‘j‘ Jlxa 90 ol il e wliaSy @ilanys (<)
.infrasonic range 5’3,“'"
392 Jloall ey At‘.ua.” Jlma 340 cZE suldl e liaSy cilanys (_>.)
. suprasonic range G."-"A'"
Yo AN W i LA‘?.‘ WY Wieall 200y
LY L Lalall Amall s gaaotalpsl 2l 2L JSAN W an gy
Ll ol LIS waimdy yulid o1y Llaaiy 508 Ae gama e Suniall
L_"-"" L P 33,3 Vo JS...'.‘J‘ L‘;‘ gi.iy| _l,..a.a." gy 't"“” JL‘J;.A J&‘A
o JOWT Gty 1yt il e Likie o plgil B andad Ll dl el
Jolall L.....d..o) sound - pressure level <guall Jadis (S9tua Hliw Huaddl
(s /dolglly Liaizia) Jolaall suldl Ggiona plass PEN atingg o Fou
Lacin 1) Jrauratly Loaiia) daially 5001 G A3 ol cttay
et G Gl Aagilt ag VTV Undill ) Aty T /delglly
obsolute A Allaetl pamud! Apdie audy (IYL LeShH| Say 30l ol
o 30 s cuglanll oISa) e @20l e lldy o(threshold of hearing

- YV¢ -



o2 oLty i ya) Laladl Lonsally cpaadly 28t Jalgad Lad saall 124
(LS e o S Gl e S Juadll caluaI

10044 120
10 °: 100
10-3: 80
10"0: 60
12| 40
10"‘: 20
10 '°j 0

20

Legane le paud! dum (ulidd dinyas pils
asSayatll (e dulaas

100 1000

(Vo) Js&

200
20
2
02
5% |0.02
b
e 10.0002
10.000 20.000

Ll Gl PN o A agapadl cilpizeiadl a imia S puding

cumd Lgad 9S5 Lande Laiidl placw (o 1953 0ail o1 a¥1 suad 2y92all
Fira Ve Lana)s Gl Aaaitle tonlpl jemall e 4] Hliadl gyl
ol Al Ao gazmadl 21500 e 740 e Ao gasia a3 - U i Sle -
Zobe e iy Jalay La ol M Y7V Gl 3y Gplad caals Lo HLasdl Lgdle
sl cuady 13 Lal o (Ta/ols + 001 daisall 68 Laaie g idadcall
Laly . Lecbows (o (5iSaty Aegamall slyal pa 744 ol A7V e Sllgs ]
caial o A i i dadey @any 3y 00 Lpauilly olinll imiall
3 La le ol Gytuua (pS Lasde Laiill plaws ngi€al 43 2o gamall
o 3 Gaill Zlal Gus Gle el sadl e JSEIL Lpalal uva
agSHan SO el ud gyie ] Aegaall

- YVo -



lalty 3ull (o ABNal -¥

ol e Lais gl 8 loudness level glall (Sgtiwus pulad agd
uL! )A)—h" u..uL-l—‘-N cali sl |Al &l Js»)b_’ JP‘L‘—IJJ L‘..AJLA.A
o Ledins La.m\, Lt)LA-’J &y (Al @St gag) sladl o Leayls
(gega sl oSt ay) sull

u&&ol‘?hwm,hﬂl—du|&uuh-dﬂ3&u§”
A Osdeia (35 pu8) &fd Ve Lb.}.)).tla.uu-u L‘-u‘)jauceu.u.ﬁh
uccc-uuch..u‘;J_sm ba‘ubcam\_u.u Lub)LaLuL‘.n.J\o..\.A
Jras i LU Laiill gle (oo iy O dia Gaudlls (55T Tais ] Ledsylo
C‘-‘"‘t Ottiaaill gle ol pabcal jpds pusey oIV L gle u:‘-"-'u-‘!
yo%@dﬂlg‘@&@iﬁ!“wm&amgm
Ll us i laaad s b u’)y‘ ‘_,.Ao.x.u.ﬂ 0955 uemd m.L.u.N WS
s b e )Ldsluh.ﬂ

coladl 6o ey 3Y JLadil ulad) phon 98 3u>gll o, Sl 13y
gle €] ubas Lyluaa cns £ Loy sucky &/3 Ve e e el @il
@© 1388y .98 b Hlade Aenidl olgl slall Gyiiwa judy WS Calaailt
JSuJ\untm.u_, N JSEN e M‘,&J‘Qﬂﬁd‘u&,&ucﬂ&
\.A‘,lc &,.96_9\.;‘.4.' U}" $. gshﬁ\ Ja el L:h Z.AA‘,." daz:ll t.}c.:-u‘ AR
IS Gudig o s B0 A lieadl Aaaidl 30l (555 G &/ Ve z.a.u.”ta
slall o gabuaaal Bl LS B0b) cauny 22,30 Hadh LelS &1 JSAI e

A ylunall Laiill o
120 i H

100} 4 s ] (VW) dsa
oo N 8 Lag (03-a0) slaltt Slagius uld
NI : =4 AN Oy T e e Lglal 3y
P NEE <A A et ey (Ssaratls)
o P 3 Ll 3Ll L be 32yt
. : = AL Sys ualylt dadly (5ipa)
0 D@ %00 1000 300010 NS POWENT { Py TPV 7}

- YVl -



JEAN g LS Limia Gily (las ghalty sl o 2351 223
Ob8 Lgbuie laSy 3uddl o plaglacie Guiais Luads 13 =i VY
lall - Bus iaie Jhayy - glall o Odagleia LS5 o sl yutiaaid)
A SV - Luwaill cibismiadl (pe lasly intensity - loudness curve

Fladil ulada oo Ogall dasg pluioly gladl Gaiua pulady
oe L b o asbaaddl Caps ol WS o TR VIRE W oY intensive scale
0sSa G il Sle oY1 @Sl By plall ol slally pubas] (o Leelaw
rasns Vg .58 t0 Lagle 055 u Lein Glel pens Lels 92 Vo0 Lagle
o eoilladl o Akl o shall Luasd sami by (ygally gy St aluseiead LS
sle il M @S 1 J5edl oo a3, Lo Ldany ¥ = 53 5yleas = 58
PSS Ul o Laglad Lty 1931 Ulsetl 38 Laiill

Laiill gle fus 0)lE OF 0DV pudais Ja :ga Lia aplgll J15dl oI
o ¥ Bl o Lagle (ol 25 g RELS1-E DR EAE S NP
Sl lganlly AL DLl o (Wie Lagle JLial B 1) Lagle Canin
ooy Hued . Saa ulld o g8 LSV Aa i clulyudl aule eds
) g glall A5l Laalin] :outads e allly Sigan yited Le Gl
O palaions s 2N Laiill glo Canco by Copmy (6531 Zaidl gl Jotad
G SN G 5y A 3433 Of i biaall 5uball of Jy olld Jads
L aaY e 5uS sae Lle gy La 1) HLas Y e Jhe oe Lgale Juaxs
OS2 numerical scale gady guydd puby ) Lol Aaloell cils wlIl
3 gll 1Sl By - glall Silagioce o Auady Nl ABOall i daleioly
O} Lila 1] LT ey Ggaw 3as gl aluiniaady g yuaall Ligd sone (ygue
Loiall Jlal 1 Lagle 0 A3 Ll ey clfs ol gga )+ Lagle Lo 2ais
Sgiuall zasaill 11a 8 syl Gaudl Lagd iy . 0opu ) Lagle ady
Saiaa ula® G AN VIV KA flasy . bl ubliaell B (yp0 -
e ey gl By aluieialy dlydy Ggall sy alaiiuly glall
sle Gota G Ll o slall o o @b all G Liadydl A3)L

- YVV -



Siann b 3313} pn s (§3)lo calD (8 et ¥ opally Luniia (20
g g ) Lagle 1 Lkl s 1Y JEAIN i scagilly Lawiie ylat
S3ian Jommns g * 0V Lagle Il Laiidl JUal Ve Lagle 3 5ybus
NaSag . cign Yo g GBI Laiill gle Gyiane pla Lain 050 £ Lagle

S
/l
' (V1Y) Js3
10 V4
7 — AS)ud LaS glalt (o 1B Spu o
/ dat e gty Lucsdia) a1
1 .("u')."
£ Q9all Lusdiae) piiell gle (S9iiay
0.1 / _ °(q,rz“7' dadt e
/
9.0\ [

o 20 40 60 80 120 120
A )Ty 33,81 G ABalt -

38 sole die @l aadl BYN T L5y S3g caspalt Lihe of Gau
Crgaall Lays drasii La gy walall ol samlly Sigall ball Lle @Sall
o1 Ayull spad Lgale Cabys 1 Jalsall @l g4 53,301 oIS (3 pitch
(3330 Jalay lall e @Sl 3050 LaS camgdl Jalall &f an ¥ 12
@31 33,0 1) AalimYly Bty Lo am I omjall le oSadl Sl i€
o Lal il cilaiatt o Loy 5587 138 gy - ualaa¥l Jalall 58
13f Lowas¥ Liile 01580 2o pudl 5 e 3801 53T o 1S pall bl
ety B aiill colS
Badll cadi siey dayall Gulid o Aac guogall SLiaSll g 23,30

lia Oyl e puSally Ay leW! 3 13355 e ciguall 68
oelaniV ol pLas )Wl Auid als, YU Lulaay ¥ = W1 Augly e — pulidall

- YVA -



OSar pulida ] Aals 0 G iy L g aly Laii G Lajull 0
R ESEURPY)ILEY RUNCSIURCH DFV [ RUNTE PPy N ) TP [RNENE SR PINE M99

slally 3uidl 5 Wadadl mllae e Ly e LS = ooylantll st udy
Ob a5 Gy tbeiitl cabays G Ll agamd Sle 55008 oW ol -
3T i a0 canie ol (Lealale ol Lgus ) Le 2aih 40
Oipdin Il uraionadl Haas ey coyladdl (1 oy  ulls JSLE Le of Leaias
OF in uallls puiall Ald 2aps g Lilllly Ayl colh Ledust taigen
Spay . danio ol JoW Aays Caual ] Juand I pfiadt Aapa (e fgpui
e o il e ALEW! (e 35uaS A 39y haaadl (e i (5]
Ol iy o kil s O gl LSSV qgade (gt ol
Jla e yol el Gyl

i)z e Jeandl Wlea ciylad Lad slelall pllaial 43,
il Vgl Gale® By (9Sa e Jan B gll CapaTinly Lo yall el
Jo Voo gsled Lol (&/3) 35ua Vs Laiill 38 )uad! A jall oy
i o &ybeaadl Laiill Ay Caad Lgim s 95S5 LA dadiill ld il
Beiill Ln 3 chnio Lgimys A Aeidl (gobus LS cda 0+ (gshud ulydall
e Yore sl

Yor.
(VA ) Jss
/ Jatls Rs B0 D yal) (ys ABSLAM
/ Laiie) 33,20 (st astt Lo
(AN dadt e &/3 53ells
Voo
BEd



L) 33,30 gyl oy censlisll alpn] LanaTh VIA S yainlsg

LaS = JSAI1 100 b Lagha Ehatl pglay - Jadly uayailly (53500 Basmgbly

Lo ll Cuual g — Jo 000 A yulls 1l imie s e - pdyla o

Fra o0 Mym 2330l plide e Lbilay = 5308 0o+ Lokl Lyluaa

sle liy Ja Yoo Y A yall Lickina oF LS (53500 0%+ Guily) by

¢ 4l LyLaddt Ao jull cando of g1 t5300m £0 0 Gllga 33,30 (ulida
c$oluaall 333 Jal

PthH il @ulall Jay Lasays Ol St claiill Loty Ll
Oa Letale g cilipSall sae STy LednsSS o Al ailas )l ares Gu
AS)aull L yull le e s I S35 OF oSar 2058 ol Ly LS s

et Oy y1a3 -

L‘g elalad! le:. Ql._s)ja.i sac t;lL_A..I_‘.uJ‘ P.\: ?3 ¢~=¢.A." c.)_)u u.i).c
aamsal! el ¥y poacadl BT G dag s Lttt 3 Jae jpen
oday . sauall 1aa 8 Ll alaaa¥ly A yull Wlys] Glas aBy . uljall
:C_ab,.la.d' "XV “.A' oD

resonance place theory 4l 31 HISadt da)lad (l)

G.S.Ohm pgl auddalt @ilall wy e Lilall 8 20,0081 oaa oygla

e paddl Shg 3)ud ST B paxiDy . pdoe aulall o2t Bl

Slaiill ] ol 4iygS3 o ATl cibas, Al ] Gl Cigpall Julas

Ohm's ,SiuwgS¥1 pgl (ilds AlId day Byas ol Lt = agl (g)uy 20200

aie Jula 3l 13 g al 30l e LTya3 e Y LS oy LT - acoustic law

oy of La s ) i€ coyaadl pabaalt o W] ol caBlt Liel o
e Sipin ST 8 Weaiiall cilzalgall

O Olayd pugd3 SLAY QLall oy Sle 2,0a0l o0 cpple a3y
dclio anss layghat Lle acluy (Herman von Helmholtz 35l g—g—alia

- YA, —



Ao pugai Jae o padall shade (SGy (liySuy Saall) jualaall
AV ISPTRE IV I JETNTPRT WES RUIRAS TS Y WU IRV T[S PO R PR
cpaadl Ldas o $aelall

0S8 Of | updl clgall Julas OF 3 jalsgalia Lalia] jailDy
ol Gy - é.dl atllay (pe Laalay 435S (o e lall oLiall Cilllay (e Laslsy
Joas pgii (Linpe sutaall ALY oo Uakes (ya (63 e lall (L2
03A S13353 s Juolgdll 3aThg . resonators udyll Auisn el pluus ¥
Gl - alladll s oy ledd 2o gauall @lasy il Jlaa po BLIYI
Jsbo e une OlSe B Usas dusy coaelad - gilid! Ul 4l) B la
Layiss Aoy Leide e D sadang (uas 303 gaelall (LA

sinusoidal Usaas 150l igs uelall sliill ol 4,0aill oia 45355
oda Oly Al sy il e Aygluna Lalia ] )] @B G
Lovmiuadl LIV e 30 UK oliedl coadd) 3,18 Lgie piny 45 =
O Lpaa )3 Leduogs Duae 3)LE| S pradly gall elnd pgdug )l
@ adzidl alasydl Jules o Lol 350l sha 6559 - Ciguall @ila s
Lty Lal L Suels wie 2Ll clooyall Julas @ Lads Ll Capls i
4ael gl coleail! g a0 Glalia

o Jsdll Jloxe Lia pusd 2u,0adll o3 s cilialyiel due iyl a3y
099 yans yo dule Jad i3 Le cilialyie¥W oda jpul Joly  Leliia 4
3 Aaal i Arde goielall oLtall oLl o i yiis e s ¢ a3l
Luub‘j,_dl us..,i, JAA_AJHJS)JU.QLLM.\ Lgaamd (A ilxiadsla
Lecis Lgdanss Matoua 313281 2o JS 515301l il oo Gy Y o pall
NNUPES [V Ter S DRV JUILEVE [PRPOLERNYYCI JUNE S W

telephone theory ailglt aytas ()

— YA\ -



(aYAAY ale) Rutherford aysydy aplaill ola conbio o)tdsy . pasddl lee
[Hiraal jig gaalall JLAAI of = (YAYA) Whrightson gty sday cpay =
e ¥ Legmall cilanyall oy Saradll oy cailell delew JLba Ja LS
JA3T AN Gl 33)3 e ey Laify Qadgall 8 ol Lals
olaci poal iy cradl 0 paddl 3S1)e LeliTindy gl Cuas pue
0 S OF pal i aa eI LY Jaad il bl uidluly il
(§5Spall reandl alladl 8 Lladl lsginall Y] Liagddo

nonresonance place theory (,iudplt jud (ISadt A3pdad (¥)

= Lelia 5,50 68 1 ppal (B aupll OIS Lyplal ae A,00itl 208 34T
o 3 L] LoligSa ] A geall Aapall Julad oof = cailgll 2y,tait Lads
S OISl das s Aoyl Sl OF (B IS Lgae 345 LeS Aadyall Jas
calind Leily (V14 JSA) gueldll sLidll 3 5ih0al uadl s &y
s 8 Liye kIl LIS {0l Lols Lle slatieWl Lgllaal Loas
SERTUR WELWUIFIES [ISVRVIFV- b b FIU-V

LA Jlassly Letsd o duylaitl adgd Lowul W) madlall yaitsy
Om La suadl 21,5 Quaelall Ly ddl WS a ponS sue Lle guclall
Lcaadl (ALY e sall (s Jie Linl gy LeS Auds Yooee 4 YAS -
(298 gand Ligilaall 3ugall Jads ] 2apeddl WG Glol pa a3
cra Lakaia JS da)Sy jeadl Gl o LaByall 315 ] LAY o2a S50y
Lplaill sia )3y  AaBgall 31y B Unas Aalaiey gaelall (LA Glolia
o etiad) dadd (ATl (pu le D W olae U Ll gl o
et adl ciligtons ] LI

— YAY -



anava

ul,u._a.l.l.dh y\‘,l! v .u.,."

ﬂ"‘“"" t‘-n:"

20, 5ud SIS 2aylas (14) S

Oly (guelall sLiill (o Ugas Aalale )5 Lagiall Ao gall Ol aatasg
Jand a3y le a3 o Ll pludl adl | Juad gaelall sLsall cilhlyial
LY apa Ay STV e oLl e Ty Lils 2zl e
adl iy Soadll Llaetull Alaia s Ledpal 13203 AN Luian!
Lladl Slisinadl Gapls o 4o jall o] @iy 2 e80! Lgtim s (0 (G 5iuun
Loyl i Lal L jyaill (e ad¥l g adl g Leaagaty mall o
elLlddl Jolo e ssadll LlaioWt Undl piogs jodd U5 (o Gaxiyd
.g.x.c.LEJI

AV Gl VU — ot A,0an Gads — oSl 4,lad Cay5a5 Yy
Of s LeaSly aalieadl cilan,all gaelall cldall Cils e A8LEYN
Sl Bl — gl gaelall (LEA A lyf die gy Guae 20,3 DY JLasal
eeuTlg (VY JSA plait) traveling wave motion AdLETZH Ao gs AS > —
LoV ol 6335y e Andd Lo eliall ST 2aly] Silas| 8 dasall 2ed
4a3 Aalaia G0 dadlyll pa Bl LI Jolo o M) Cagus ] Laygus
ble G Ll sha e 3 )abiall Luanll jalpall Jain Jiis 2o gl
LA pudly Lgansdl @i Cus all ] Ledag (oasdll caall

— YAY -



LN

1/

- YAt -

(\ve)usa
sLLALl ALelS Liji5dal 3)9s (Jlas @ay
.q;.mun



