
'11'E 
a q'Ft, /" /purpose- \{0d". 

raJ'-ll"s.rYY,!p-gt4L/ - v,sa,o) a.)}- ^. Sciao J rl l.,ts.rskf
i:+",t,li}!; /'H;/ji"" in*en{ioi,,anl "Irt.tr.1-g;-,-rh" 

p6-lelsCrall ,t lAe- arJ at) scir.rtce -
*w*Yfa< '#{,:|tr::tr?Hr!,f,rfr,fi:,ttiil" o{ c,o9tn1 ,1,n,r"!t ^+a +.tp utor.tL r,5on*;!

"". Ntkt'y{!:"t,Y{:.:iJ^lH#W;:rylW,*/$*;; ^€lr;3!'ffnt,^;{llif{:,[fl.*]^T^*t'  -Script 
Segmdited Outl ine (3-25-t9)-. 

- 
f | ' isPerJ-, Spccutdtrtr ptutoivPnf " '  

"-,

i ;i:r:i;i;tlA;#,;;#t';:tff: i";'tu tt'*,#^-##',4ffi,'W'ii!,:fu
lt ., Trlgrf#iX,'[t:;.:f{t:Hffi:i!;-\q/ ;^4'rI- ',1'pn1y.,,..;y^i,r#,!*trrri$hl*1"
! *'.2:n st9l,.d,:d Point r 'a,.lht o t"ff;t-)-{.t.li.rml!'r? - +xe tiiq+i*rirtv..- ..s^y "t\lvo4,---ffi!:f{' 0':"":l-';;1:i:.'!'!f,,,u*. Av- An ,^r,,"r;#F!{i{r-;e'*'"",
rff ,'!^,*","*Lff .r"'"#;;';tlll:f y#;#*;r;*bl#ti::,,,u;1g*G,,u,1.u^,
1,,y:ft[;r Y8r&;,'"tri{:r i: &ntffi'4"!"ryf1:,}\\"u1,:;! firyti"';' flMli i;i'ri,",l'^!:ij":- ri."'6.,fr"I"F"*f;:';:i;,:'i;:#i:::,\il'F\i!*z cr"fr!,T(U:i:V,

?;:{;|:: -2":lgJiLiit+k*r,;:;friL:11;il,e '::tl!','i!/ 'f:.iFtrt:;:;:::!ilfill:::<i;f ii*,ii,ii#:nffi'rnYryiiri,iri,,*iY]:"::,:rt/*:r,:,',B.+ ,ffTt;{ti!tr;qiwiurli|ii!:":ilir:'!triil;';':1?,1.^+.n^,s17y'r/gtir,1:r,
Sa.yhral slf,al,mot-- tff lw'rl . i,"lhe.+jrylf - <sw-p.t)h'""t-+i, i?1f*n'_f 0ry",f.,-';,t;e7 >l'u?:,if.uj'

"r,,ryi:ii'^#i,ffi "it#ir:iti!6*rlfl*:,nffi:tt'W;iffi::;'-E{,i:i;f; ^-'!#Jf{;i ijit':ii r, ri:#k! # rti'll,* "', # t{it: t:'Il t:;!:#Jt'
-r"tri;;5!;f;{-tr1 lewl- *-c/aotlslit/-.p4:tr<z- mdei"ltltd c&ttive,ca7.cduts'.ns5.,.
:,;#f;'" 

"ii;|ffi!r1 na'?i\,:i'T;i';:" ornn'pre5gnls ' o'n^"/'!r"(^t sinxuta,'trv"'

Pictcrl" -+ -sr4erlg: H prese,...e ol mind,.,. ,ffl-- 
.-_----..--.----.-

Dof*,..[.+f.] - tlr"toptiysiccl Big Bong Lxplorc a-ll.lossi6;4:o[goi,l'a*,iteolh"*:**;^'^tffff;im|

siol*la'.1y ?ll i ;  
*. 

5i. 'r.^14.,iy-- )ntlnitz cltJi le p' le^.{i ' l  , ' f  Pr't ' ' ,(o^r<;outnntt '-::*" 'o",,* ' '

' . I ht Bri&e bzctr,,z- szlf -.adn"q ... i4l ' lltp Pltc^\6'1^o.?:.#, :!:y :::.' i:':':l:.Lfi 
' '-' 

\Forr,, ,,,':;,:"i#,#-r-l*#r1'ff ::W:#*,ri,W:i;ttffrirvi#iidffi ,I:"i;:*'
Ccf.l +"i"rlui,^l oibt::r" wtle,t lhe ptqi4h47ets. folJi*roned 84".,\1b;ngnt;.. +hz u).Lf! lLrclAii(1];,-ltn."F.'r;fiu-' fr' fr i : "r,: riqi iffia:f it" {t?: r s i# #jh#},r":w't *,rfr ** 4t 

-
l',..l.la ^;*;d;ra,l'fi!'.o,J4[,* qe'tjft- tngl *."* r.r,'+i ial.cnf: inaivi|it,.l,,le!o! ti,rion.l,,r.r;i,"l,tliill,!1l1li"fil*i'tli)

-i"lll:Ys '4'{;1ffi' ?:Ji:J';i,t:i"+o,lu::{^:,?|tr;",il:tl"'i'iriJT{,1i'L:rtr#3upta.2. a.cr)l L ,
s-v,t t!+ 

'- 
signs ilii iiarilil,* ,{;t"ijii{x"p't-i""1*t',i" ontts, tt tho.tT.)s"oiz 1,5:5-.lells

*^5 * ", - 
"ii"'t;" i#';l; 8""ryi:{ii'ffli:t;;;; ; t ;tffiN}:i*+# -r':y'!fffr itii-i'"f ;ill;:^#,::J!";:;Hnte,;:iiitl:ilqH#,a**

,,#-***i- ir,irl"i'44;kfi'ld"',:i'Efil'frryy:r_:{a"?ike 
Rooa''>'Et-* n*',. 

,'", .1'anoe,l '. Prttorn A2coq^,ttoq -c,>nnecl-thc-lol -t i;!lu ,*,0!'il+'t'rl"i''r'l'k^hj@rur*

f:: rfil:*"Ip,h:r,*i"l-'.G ,"t:",',I1"-fl'ir.!1;{,f ll,i,^if,}^""i"',"1,-TT,f:'t^Ii::.: ry64$1"#fiiiri.t{#,,1.C i;';";;;i;t;:, ;;i i;;;^i,,,,r.,"a , co-1tj appn-:*to'.

IiiJ#i^fi#rt^if Lr;:;:;'i{.!;t!"
revls'o^t.'":#*ffi- H;llcnfrc^Vi.w 6r.ilt*ti ',n,pnoviT'ify)or LosItoNoticeli"t;ial*q,b'")



e.,li<{*.ael- ' iton shltprns ,mn.,. sAnn) nealotsA;P,',,enf,l,,ls^"5 coarpalrhS ideotog;u," ft:yyl '

:f".l|feo^ .a p^*'"t'i'i #,ti,-,'t p*iio,,x'prohclioa fto",..o'qlt'eilze "1111y4:r:,.' iiif*i'is.,e..1ia 
er. /'J. b"ro^t qrou^)aA *o S+'^^) o+l Poia*.., Uaclr, ',tz) Lnhenl.a,< "- Lest Ttasircs (ffiettts I

,ffflj',lliiffl'f Wdkeful"iess-.. Qt/o.keninq ftur$cness"' +o enlrve^ cDns'i'lLsXfiii,y - 
9rqstl 

y'*#T; \ coruinot ffi"^r.r;- t"t " !,iry!;U\il ,. ,_rb.pr,^, or twg1."6ont;;t;i' , 
t.l,::B

,,,+. tfjYfl - 1wnin4 P;,tl , P;nltl, ir)r*utttA {.rrn!'= 0rinr,on +w(o'.,,o^e-^ j:D"lr('^J)
3''n1'ff'*,^* tvu)'Honir,,a .,. 'glY nst'-*esT;! 'Itl;;tJl"f ?::i!,!*r::ili',i/,'iiffi"T /.a:zrt{g*}+x. - it i"yi^1 +,):#,t':ri,nff,}l*-*"*tt1";;W.,tfJ""**u#,ffilWfxtrn'/l*,y - -TAs 

B,i P;Jr^ii'"tiiit"!.:7;'i",;it,.,?1, ca a!t:c'J-{ot.,+Azta,4,^+ Fo."li;"ts
Be('4ca fslsn cv"le, 6f s""tf - exy'oklfen, s"lF- )"scovety, self -a"l'alot{& lffITt

- 9lf';::l;;: 
' 

?tiirit,tqra.o$ t;9t.il Jftntio,,..' ,a"setslitt.la2... cst\t^',,) pt'firua"t, {'Aoawn- 
i';;;;;';;% Pt!-e:f",e1:u?t,,..e,nh.oA1 , i.rrrorlololi g f<rs7^^- .-r-"..d,.. cotnaa)pt?ondcfiJ

z.*'IY' o" #d+I.'#il1ili#*!:,t^fr^'#nF.lli#lfaT:ti'::lJlrT#'*t....- (^t)!,:u
). m - An invil*liotr roc,,nside* ""t ^')ii,iJi'-'at-ii t'r.l';ir i ^ .\+rrir*1'lLir - s"-;;fi' 6cl*nL ,nn )u! as qo;h i. d|$a;.ix r^2, .$n*#te At*4&A\;i[[t"r

* a 1^t! ,1,^- lrts pr.tspe,livos 1o sAotc ".0r,-r' sTory fp toll... Cenvetsi.nCgt.ll".,. [:;'t;.],,,

fft^tono,nv;;,";t i 
- 'gyrltt o€ self -.oxplur1l;.2.n.-17lf -*iy-y*y.'.sel|-ac],^nl'zo-*io"',. '

--=-,., + o stecr - tlclcs ot, yt{en "' t")otK "' 
plo'y "' te$t

r,rr 6y'. _ Cb,^{,ar,J ve.r{v^+noe1 ,..i;;bri:;a2s.-,, hlL.ssalnr.ff ,",'l on adriymen)t.'
- ' in'."1' ', ' ] l-[. i/ ef oar uorlA' .ie '. '  a [islo'7 "€ oxliac{io"!
-  cons id .c r :  *o  oS5s1y .  *Ac  sJo , . rs . . . .Rraan) ,Rer rEc f ,suppotp l6unrE/npeATE
-s+.,',/^'J rfrpc;si;1-^nd ̂ s*o'r *.o s{cer her 6y".'' siutct',;'"-)iIL:''il;;:i;i"...

7.*.7 Pr;:getWiiiid;'rH5fif-'"9' 6onvetsie tt Casco)e', #gl.gFj:*tir*a*ui,-1*....3' A - rsfor,rt rr/t^i^,1..,Thr-pof.*Ii,'l i,,,+pul ,+ ̂ ^"A""UAG h,iurnut.,.#;l;ff,|"
oT^. - ,"_5.+ sl,fi"A up... sp,,itn l ole t'ivinzd1colte^talllp,g*jE*:g"$^fJ$t!Ii;.r,-,-r.fl "f,llr:i;::i\t','i!i;,'.:t"^,ii,::;:!;{Jy5foffi{d*ff#;i
Droti.,cry... - I*'s tnsitT R"t\il)'.'"t'L::7b:lh'i,ii;'T[ij'iliitt]i.'{fi.1 scs)rc-.'.
Rzsonan* -  Onoa Adr;<. . .Yonco^'+ Qar i ry & g.r f  ( f l .  r iaT oFt** f | . . .  / .4; r ' " .e.  \
Rj ns of t-eso^et26,., sp;i{u-al or d,iil^. r4so r.,a.le txv,lv ,, kss-l) Qlr sz ontenYrnznl)

' rufh"' - ctusT4s764 *r,alc1y o$ the zssonee oF Seiac ic 6ezo,,a!'^q ... f Ae as'sa'tce is ,oasctvc.d.!'
g.€r rt rs As 11... Jarrr'ronsj'Prel,.{ioa .., rn)ortJ--t,),")e Re^t:|,/Jhd"'ili.WiTEi!'!il .  r r ,  . | . r  ! . ,  ^ . ,  I l  . . .  r . ' r / ' q r ss  r r v&^e r ' ' . \  . . t  v v . ,  t . \ .  t 4 / r , ^9  . \ La l ,  r v  vaAz t . .  o !_ ! ! qpe t ; ^4  spE( re )  t l

El - tmr\eAsz ProJ.*c#iea of l,'l,r,h Posc)bit,tics...Yrznsur" &,^*f-,- 
.---.-Q!..11I9!-

,po.rr'.+.J'o^ ?^:;',",'l 1'"'!F"'!:t'.1' !\^l"l :!...Tt"%'::,^<-Ao,*".Yr* Tg3s"^1 {-:{w#tr i + i#'i,* r,iffi:ifi#,re:Ji:* wi; t''wri I i'tle"r1+1ifr5__ Lnll;;ri-l*.;,"".r;A^iir"^.-
lil.ifif -1 Aau. llfl'/" i*eresf ,a pley;nt *Ae 6lane gane.I a.m)nlrnr.1, )"'l"res{el
Lii"-;;;";fl;r*,,, in uto!:;ng*he pnzzle.I)."nJ;frinq ,onfaif,"!;no forJ"x -id.;srrrn;no
lJi1frifillll,,r whioh if any e( *he*a-{ercI i.o*, or ae- L", i^p*f !.. r
p tob r{i li *,r
L" i l ; f ,^ , l t ' , . ,
sl.,.ll.\
r rQt 

"ftcs-._ P r e < e  d e ' . , L e - t t '

o,,lt;d$$rq
s"s1-nJil,\

{t.
eX{lnct ion

*.T[ffi];"r - prere)en.c= o"1er (daigl'J"A.'vnl,^a\ c€ pix] pleL ptio'il)es



T nui*r*, on l '  I  I  
,

l ,  A n Inui*o{iqn To' C'ns i  ) 'ef

' Gr**; n|s

' ^ .  

r l
lY\v Q fioSe-tt.(

D is;plr'ne

/ i l

[ r  .  t

-P C lurk lou,.s*lF 4"fon? you
/

wfeck yo,as/l !"
Soaf(L unknowA

A
sPecwlnlivu Plr; lsto Pl*f

- ,{' f,tui t*orr. A"fr d CA*ll"aj<

4 n i nrif6fi"n ts ( eAs)A.* a;"), a Joll*$<to a'f{e-npt" *o

iols;{y ,,t tvs'{E.4f in: $ul;*uL ca,tLitEf a-s ezt"l, 
95,

Jis b.l; uvn) ornL' :l'lri''n?"o &i+ga tAe)'" Jh" r*eA'tui t 3

" i 4 p ? I'ffi; i' ;" | ";;7' ; ::rfffi- ffi :^"r'f FE,' rlr
+L;.' P tn,t,q'' en't fu,t ; nf ',+, t!' : ̂?::,ffitr:xtr* t A;: ;, *i; t rt ;; n ; M;'
i';f&trr#;,r.; ;W#' M f;:i' r:!' "'or % t' t' I



f nu, fo-{;on

""-. j;'^"Ji:;^i:,#",1;:?;r"{ttrs"l*y'yi[w
iW! {;!:,E;t"W- &l:rx,,;^ot"!#r'. l"'n""'lW 

thy C'osn'r'D,ts,)pline - PJilwopl,y rl't"/"tkt,W

ii'i5,1"..1 +1.e. ^a'lurt I re)o'$'ons oI bn"^J

*li:r A Phit's'dti'^t t '#i^" tutr^tr ffiif!ii,,:rr,';J^
ill'^l'i.** A:,1)fr,191,+,!,lii(^'J, jf ,W
*fxir, A^ j,.v;{"*;^ ,.d .cdj4;':"?;i;,;++# l;/t^

/uI,* iap*L,*Yln ffin'''H*if1i,9,{u,ffih,' ".' $:iil'l,l'5-,##'"*,Tffl,i l l:ff^;" :'"4,:V.' q fi* 
-;i t*lfl: -^A ii H:;;'.,'[^, ^ nf i*" 

1,,1 
*,Jo*r-i,' "o^n;-e' "l 

i"
-Tii#l?'-' io5,un"l+) 

ws 
l' '  n N /r,

(?t,J,- in{y = Cut<(?.f len f; . fVl \

C h{n* & t*naryi"'rrrt ,trr*/e r

/. -[k ilualttq "f q'wt:':^: is $ l" oonfrf ;xtt'x 2^J;J 6"*;"s' 'lA4"' - ii tur,I';[,^ffWi,:#i : x!trtw": l$f.,Hii^li;.f] i if,ti"i:6,t,,Qf ,f i;,f"'f pL,?i}1,ffi "*rff,-f"'lffit!:,[&Ft:W!dl{w.t'"'tx'!'lo+l#t 
;"o d ipor,l;on g r. viulJinr fs a ftan"'ltsl,t*,*,{ut'fr--

r'&j#-(j#'!:#ii:i:tl,w|^'Ilii:i',1i,,'^1i,"',,",",^-,i"'i-*1^r,.
5,. - tp;^i+r"tty l;rr*+nr* vs. fotty 

-+"^.:6"?iffonc+icav'!'r-:}ffiL#

m
E iltrii,';;.J:i'o'-Qi!,dy.::i#*1j;":'f:f ^",i:i:'fi"^*ffitn"rj{i' o-r* 

"J,ixT,r;;, 
;r 

"I*L,t{,{ n n,, tT lt,y { rp ;" f{i' ::Nf! : Y{tnr,Jl*clh os *iyobu t{,'.,/s,6r &io|{s' a*S S'.rcll','! qF;" 4{l'tq4f:' lt

&n{o;ts ar( plfJia :i i;; li' ":! iryf 
(k{), 

*.f* ^"lilizq{)*t $
ilP-tqttt c(/' L rr',:nqff 

4";" JA S,n/" p,ssar,L{ f *,y$on1 .g^nAtr,l in1 p
,^ti( )n t f < ,u{n* ,lrorouQu,l ,J Co n rtrl^ce . o?'e^ hn r /-l :r3

,f 
s *{* clroroc4ut ,/ & nf nl^cq . o"* hpwis dM,A



T*;#:*/t '  . f  [n , r./)tt
A^ ),""i Ll,^ 4 ,tt Aato,w*-

W'r*{*i:td T'% otnlt* '-4'n'61br

tr :iiw t ̂t nT:,#*!: ? "ft q,r swffi:; ffi

l_ ( -lt-i



Inril,{''*
A't}rrJ*'r q 4 cLtl.tt

t brc- I dr^r+ k'o* 'f .*4^f,q fo'uls' b'* I l<'^*7 '^ o* h {t'b*Pet'}'
., ' 

-cafia5 on""{ 1o sAare

5, b,1 h Hs{ e,t T'if4?r;ril*n a} #1,!:y'f;;,';:!";r l'
tr i^"4# f**,i*rY'r,I E'i' 1,' 7,:p ;,i'.s{,\5,.,

6 - i I nu ,{c '*{rx E, y *-i^ 7 e1,7[i; ,,.!"'I r!;'J' it t"^7li]t;;^:'1.'7'*lf"ffi':dW#;f#WH;H#:"i::i'ff;";"
,rT$, - ̂ l \t: -, ^i:" i !r"o t x v'rl;:\#* fr<f :;*$!: J,W'.$',WrWd,=) i!t#n:r "{ :rix|'!i,Tir;", t"i b) /,t ;:,r,yiii,i.!#iffi,',,"Tii11,*tf ;ff i,r.,ipi#nf trru-^'rfl ,.4rtHi!iff'*"*ti';i";"its

a - r+ is as ilr'"' {oToeni'iii'i;';;;''t;'i"t o'xot'v,J'.t'co'6ind" $,' i;is Hti I';fi H ;t K, *t *;fW:tr : :r
Sa1ul.'rct uf eu"&/ li"li^g tt a dlt@ c u*rrxjt#*l'tu-'a#;'i{':#d';* l;f,""'

/ c - "'1r"11'r is t^/t

,b +r*?t& d ^^!;-l;!ff** /inl+T i' 
t't-* ia*e b r +k

-5--s,por*tory;, L"'u //'u't*''
,/- att +lr. /nr;^u'in1 "t*n,,ls, "tdi'^l 

n^ipJes' s"'i"'"!'iff ' alr'sc"vori*5

' d4d,^"il*.ii)j^*'7' i'" "'a"n' o( "y Py" *rfitr *:-7;i f " ; i' I f " i 
r v".rri e,. o o *f#,nff,?+ ^J O -s,a | &u,uffi;itro',' :f %))){# ffi1* i ;+a- Kffiu^

fffi;';;;i' f'i i;?t;;*'^'''ao i122{<' o'rt "4d odt

l l . ,L ,I  
f_l



Tnt;lJion - J'

?,

- Dnce iluta! " Yrn (o*'* U*r'T 4 l\tll"

l-, 
' 
)-l

?ro cu[ il;tt, (oA"*!
e 0r*o* inis

ftnaur lcAgo, t'note-r ,{onA,'ng r .nA q)isAsrq a,ra u( potenti-l volut-,-.

f r ,^e n. n l , r" , l  volue is in ?Ppl i ra-I ioq only ! . .  zsl , . | / ,s/ l  ^-
pF*!ice in *he- arl ond, s,.iL'nse of 

"r9g*inq yorrce)f enJ--+te',so r lA o- roua,.J- V0 q /, . .Ah e hosfar 'i 
a i"L+

" {rn huve a- 5i{t /b*7' ;,+i, no{ enon1l,,' Von" AYnl?;; eve lop y'**lf"'
-!ha-l's, ,Jh;f coqpla beconi*q 

"r*n 
qi*I 

"s{"6 
liskiry ^ ptn"'fi'cL",

wi ttf,-.l i ilurt,., clbol{o Yont lruos,*o"' ptttfgsQ" " hzi,{.'

- I+ Is n'{ F"<
a mefio nnl sr^ffir )nq .,, il v, qu )-)s rnnte^tfieo f , , ,

- I{,s Eai{y
!

Res;st"A



Tnv,{,*t**

Fnn.**L *X [q{**j=0,. I

T*$ ,*f*os.r* or' dr{f r'rol t lo

w{"'lr.re. cR *&" {prcof"'nil $o

- r *'s *'1r i;:i *.'## ::f::# :w*ir^il'i i:/'I:
H,i;xxffi Pr;;;;:: i{':; |:a : :::::ii:I'x ;' {ol\c{t '21p1c1ii'"t - " sot i" t{'ir ua'yt" cAbsut a r

i[i!'##lii,!*inii ,"et"* r'/ *: ;n$nntA',t /4-{
r.,r,,r;+-.1n4;'"ffi :+,G{;',^,,!'[1;!i;,+kf ';*,f"'f ;:t"4pr"'ts"**'
Jti-'n of @Fs!-i{TY a forn

- P,tT Jl+in:f;,* &4i(,vri,i{'l,T*r;rY^*:" 
*,'yY,

57, J -c d lLfie,^.c- *T;it*""d,'l' +u.", 1';'L i " r r':)* "^ i7'""'*- l'''Ln L *ls

q,c o{ La.ia,o.n,* , sJf - *koi';l}"a 'th7 *'tl'1"'/on7< tfrh fif lf '' ^Wn' r, 
i\ ; 1uu:lols ) )acot.*r2t,, "/rJ,ir"ff i 

\";4uii,,!""1' 7"*'!5. {',(/

- tt,^u i, r,/",Ai-t i3 to"1,*,r. ntl #xffi{glg*t .fi fi1"
,r* arc xs1ilt,bL,q,',,*"(6- t*"iiiiiI"7,-,rW[ 

"Lr+ 
n 

^ro.{;nr lb<p4qgo5'' fr,,6' l,ffi ;^W; ffi,k#Wf,#' "H#i\ffi;
l;y [wlw"'tr, F.n "d7;; .s6t:|,-ty por::,W #frEr;!j,, #,*,,.,k*:iw,f:,;i9n "1 r-,, )j

-f*ls 1o{ $1.er inificl inv''rilne'tf 1 f ;nnt * prntirl = 
"t'Ht

ol',i ,i^,'.. i,;*-[.#"tlt ,,.");!',-n ',. *t;+:i;;[t,!""{4n!;Wii,lrr.ti,
- e,'rn*irnol;-*er,,5... ae-5e* rlime"t uf,..d.irin.ol,is"onlo*1,,t.oi...-b'"i:,i;;



"^HL, *|(t,c**^i r J
inJi,,!..- ilp1i,Po"Q er'p'1\;t \1 yi{h lo ? ̂ *'Y'f t'ff;f'f*ru'o''-

;[ff ;'et|r:{{*!rtrt+;i!lffi:::,r;f:':'#;*i'"
1 ;i' .,l 

ffi W rf^f rr*fffi::X;'";:#"i Yo*friitt,)

" r,t 
;r';"'lr*

r;i* :1"J tr#w ry"^ *r*fi'" ffi^
(,( - flink,iq islk fuil.es{ n*k tt r 4,*tr'Ll is )n('6ly tk tn'tEo'r
u 'p_Y 

ff ,'f ;i ll. *:irJ,',# fs ye_*;yT o^ inrin;)&.t.
. ̂  .i glif u" :"':'" ; ;* -r;'- [""J' L]" f" nu e t ot e 7 5 c'lt P o*

r2-r )-(



n,,il"'[io,r" - ?'
q. Il f: A, Il "' iffpfr.3n*^-- 

9t'i'lflsE ?endn".lion of L.f''i,I" Poss;6,-ti{;.,
-  nt"^U 

-B;+ 
t"r{  . .  aYf tas, 'co^sQhcf5, pa-rs 'v< p,.r f"c ' 'paek

ail;r;!ii:;J,i:';o;;::;:',ii!;f ,ffi{,f#ffi {m"^:,,r,r.a K+ri-f,?tEt""r: f:::itri['g5o".is dtN,, [i l '5"ii; i+ll... t)on,tJ ,,nn,r;'t,{y Gaa<-LQ,tor,'n., '" 't" '

itr*ffi ."#i,r#;#tu#ifi ,w#$ffi ;ttkw;;"udfiiiwfw't;'t'co*Pr"( 
?^;r::0,flf'1,ar+ parfiz;p^&

_,,,t^"+' wi,:;.:r' wr::;rh, ff1 y",,a t, tt, chap,
rAluo- &ltt ttec'si"s 'a)otkPbY'

- dlreir on& 4)herc
": 

J,*- |lon loi*&@ 
'Soav i't' lt'qress'

^kr' Yrq Ar H.."! - '41"* ,|ff^" oF t',fo""u'
rrnq otiile]'f-tf,'"n - "Il is nut e ocS'" ^udy h a'it.-
iloJn ""'rx"prrri,on 

anl. uWt;l l" b""nfLtg4j" 
-w 

"wk'
at zl1qceio1 (sAati'q) nc"at'i4ful u)e nus! aAA$ft!

ii*#if ili:#I'l;Hft t'*^{,1"ff{''Y'}'ff"n'',p^e
ill,v
-s {1.6 ["rLturrr - a pwtru

JJI
Tltz,surts:

-f_q,Lt _l

- l{cr^r a^)

,"1-y w)or tfr, Srut tl, Z-* I* "S+'t'tato 5 !,. I T,;!;r r' il wiffil\?,r:'h\: ^* ; #: Y l r;ir
;;;;'ii t{, n{*!'l 6

Pf;;;n,*l 1", tI,t Chi IArcA -L dnrl-P lay



T,tni{t*-f+'Is,4rI{.,.f4*cnsr'Pp&&*t"'t ' 'J*L(ttsLd..1$G"z

- 
3 - clni"o ol I't ,nsnifur"l,i##afrrr 'Yff,'^',,"0 rJe

- 9 -frJ,',,#c Fs,ll'i,es

€q
J

3-
1-

q

utk , wh*, qy',^,a,te, *:,,grry"i-!::;lj..T 
tf\N, t. tott ,, a)ot/,r

ny p.tprj,V L SAaR ..,:"4i',i7a'*\"''

Oi;ln Q."l,lr Go,*.,. Att,/oiq,,!. i,rlr,',Y-"r, tott l&oro"t t

;;l- 
"{ 

J*,^"jtnt"- ' ur*n* :u,I 
ol '}'tto,.lqs+ cl'a"in "f 

<us$ay

; ;*' o,J^; {o,* {o oo *4lv'
s^nyTl,i,tr [.5f*s "1 o -{i*ghl '' . ant1 'o;n 

\ tL dark , it's'th drny ,t-. h ;,Iu,.k^,t-- kr{ /r*s^g -t f  &rn 'T  / ' 'L  uJdt ' ^ {Q, t f ' )TaO ur r r f  
t , *^ }  ;n [N, ' t " r rce .*  tu t {1*as,*8-

i&*- ,t^l* S[oh,,h :i:,;|VY ,;;'i]t't
, t _ rffi^.f'-T^, ury, M.frff n ;,, {Wu,; i-w"':;p;pgyr,g . Y;S ; r;e 4,n- 3 w*t,ruT;l;1"r,*;'i,i,,"1 ),:f"i,f;' #'W;|)ffi* kJ'il it t'# **N' tuffit A"'##*,#,ffix;;sff**w^
,i:m:;^"rAAWffi!,rt.ff rf,f l\t:':-,:;

- q - 6,t* |"il ..l.'

- ; - l.[**, ,"n ,.So't/- ':f d 5ifu'^l-[^t' S ̂o*''l;h"s
ii- 

';il",hli, c'*vl't7l.i:l r tL';s ne'L\"g' Etrr"tu**
, 1- rgiff;;' i{r;}t :il'.;; ^y::y \'t*K',li'.' rc ^,

' 
J*itl-"1;ntty txpt/-re'{ra5 * Lort'u'enn P'r$'-'^a*tr- + 'Peek Expt""'u

H.ro Shrirr,- r," r*ry rie),4 rir. {. tre'.^s,o^ 

I,{ I 
.- 
r.l_g



Jnu,{ o{;^
f+ Is ,4t J/..,

- cr - ilhl,l;^?r:rt,i!*;;#,#"Hi:r*!:i;,f ?i *"t
o( 

' u"',fh, 
lis7ot'tg ^ o.p:''ty14 6tntg rt* iv 4 ^ \- t q . #rff ,{,,!,%T,\ffi;',lir,k W,':**',rr'n:t *i|)*,,a . Y"frft'^'#Si*IT-,FY"H: til : :ro'n"'{ t"^'rfw*'A

' tf, 
i:T,t T ;' ; *,:, o ̂ r q* i ; * v',, 4'e1' t''L r,).' ;:!' 6 : *" " Ti"'!rs
rj,#.y,W!giw{{#,#.il*,:f, t;

'o i - F":":tii ,<,"!f;,:;l ffi;'ilk,v fi*' r' -a

,,i{,ffi#i#M;twffi*.
k ^fl'n )

' s - fn'i";';; x:t'!'&'H"l;'!*;;*IY"jf ;'lX'"l"''
q - dn'k { pf"y n*) -* 6" r"uluollr oxclw)ve('

- q -i,,+ i*ll,l.'5"i[ir*ir ;*M"*i Pt'r

: 
t 

- ffit"" 55'J{ - o^9ns'a}'r'o'f in^J ar' rr5Agrnos'

5i:55 {itlol Foor ̂  
3 ' f '"^4 /aul{ ' G-'+ J"n$lin5''

P^tl hu- k"t'v n-o L"t

I q-2 Lt -t



6/y -'--\ 0 t

+1"

go ilJq (nll Wunr[L?a. rd

wfi^ns*$)
L*L {* ^'r}f* r I'J"4 t/-t- P ̂01itu

h[ffilrn''l- t"1^" f,Pl^..; 6* ;'li d ?:*L
ry."r:,q # t. W lfs,lf .lU/y,t

,,",-L s.,\ y:ur\ btrvL S/Pf A yrwlll htt

Vl* 7-$na IL ,0"rl^q l- sh'ny (il

fl& ?Ax$ ^'-[ t A^,{V 
#5f

c*^*L7r""

hJ o
(e

q . ]

(@t
0J,^b&

,,f^uu-'1 I
(ut' 'Y
\ . - r

Pwh4hC {rn*'/t5 t /n,.,0'P^A)
t -estr^"bo\ is\  N fro"cYtLQ.{ |

Or,t-ioy

u^, ,rul^ t Wf tk<stta L{=\



o t ,,:lj.*i ?[ o;,,, ],.1-,, #'aTJlil :-] r^l h; ]:,' ̂' l,,,ri" 1f.. 11 fn,. *1,. +: {' t-* frf ,fi3g*ipi-lr: *:di##*u1'ffi , iiii1,:*rf,:;$
:' 

. -tTlJ.s;i.,^hr$ *i.'pellr.ph6'"p[tr,il'4"*:l':J,* ";"- r.,--t
' nxo l |oho^.^o^ .o f l :N!y i , . l . ^ l f ; "+ ; "^o [amu*, ]s la tco. | l \2Paoc; ro++i4^c l jDn

.g,roiu.-A - 
'i...t+"t,:n 

-^d& i.\ty*1"'' 
ui[- o" losl ,f' rs{ic<'

,o:T{.;, : -[.*.#,,fr*r,i##,xrfuii;ji,# f,^',l,il;',li, ^rcar6r7 f o,.rcr
l6dolalrty .-T*lr.f I a.Jeo+i^ 1 f r;t<-r/t> / f.'cfi'CaJ

6$ntrf ̂ ffi ,r" e;*,*"'i n A,#i'y{f:!3, "tf ;lr :: F*1,| !'

#f#lffi$niffi';,ffiffi
?fruli"-ff#*^*;1ifi *:\*"i1"*l#ilnffi,i^r,,;,t*[i,t-l^#Tl.k{rft[tt,$fiffi,,ffi,,,1 kr**T$n,. o ** ., j
ffm^';lffi ,,W,!:;*tt#nd*;'_li,,?-fl"qf$#h'

:luadrrl f.* l-' -Gfer^'tltr+y ! convqs'|rt.ic'fPnc- r. ^, H^l) [n,J ,ts lr',,rt t^)^u
.ox51,16{irj a / 

'rii'fr,n}r-ir,,l"#ii'i1rl.i:ff9t^l!;}u*"t -o $u'{(4 o( ou* L.otL'er

:iud'r rn*. i;iff,frfl,}Y'e,nfl:;?,,P.t.rf ,;., 11or..) Fo6l u _9.i6 t^)ny*?'r+ ntu,'l, i [ ;'* ;F,#l.g.fi ;#il"iw]ffi,i1fr, r.ffiF,ffi ff*,,._##if.r*, ^ r" -l- JilC.ri"] ; rla r.["4ittrqriyi,rq p"i 
Tll I 

fft Fulcrirpr fri [-zv"'t*5y c 
]Gn:*u *fq;j;44. q ?,TJffrf rfTl,*r-$, 

';H.*f-- ces r c,r^'t* p*; of I,: Ey *[r'.i* | Ir;;; 
', 
4i,s3,37,3b fe"*1'-=1

[ #'i#t t1] rTfrfi *f-'i, #!nr" r.,J*fr3df i:lt'F
,i" :lTffii+fiffi$'ii;-*rilr'"{@t!ffiiiffiT;,}

Tn$l^'r.*,1I klrya,.fE,ry*l"l{,J #:,ft'fi*}1,1ffiffiI;,,*j - "*tti#rmsltffild#1ffiffi%U+li ffj t#qf;ffi : :{#"! r;} i4'1:T{ i;Cil,^nffri; $,n':r'lrq$g
$fl'-fJ"t*. 

- rAeTl5ril;i#';'airJ";irelqr'es to w$.^t'at u,-;fi: lffi

i+!r,ff'W ds- i'nPu'e.f ri*' Jo P'ar'
rn{euerdrs sn,nlons< :$!ii:i'"ih-.* t" +o*'rffi9'liiil:ilJ''*- t"{,'!r,r-,



C. A.

L*.rna\

- An"lror Po; J.s l-ltlA Fas{ {s+*}$cs! asa,, *t/o^) ,r. };uu 1^/ou
,^rhot PoPs oul uo5 unst6 Llgrhol co+ll.s "6* uc-s J.lI

,rJ*t p

\-St r^s ol C;rcu-r^ Elnu,ros, liqK.,L1 s"/ldyi*+c-aJ

: l+.'**, I,t". * 
"*{Ht*. 

F, ",*; 
i | ;T:r3 *:,';' ̂ i"i li: ; ff'ffi ' \.$r r* ii"';x*lr:*l;r,l"i'#J:'5J:l'::iir;iH;iH$1T'?.Hli1

,- hi6" . . . D,^^q A 1","t ! -tf,'**Tf:l lil^:0,*'-'^"'
scrioioA / cap*"'-q d,,..[ ls(qAq - T+. gt ,k F li?"i#-,rTii:l^;i::ili,:^'$l*r.e

/s' ' i.-+1.,"-Bunr#t'fb. P^v'r'((i arlc^5v it -"'l 
)-.^1h"*(r,g,"tlt:1)p*,,1u"**"- 1 y, cyjt^^"r r* "" lit*+ r,,1;l"*t*r ( 'r iAou5q I 6"4< v io,. )perlcfs q '- 

I hu Irnposl*i"n oY CXpcfc"f ror

f;';Tl:hr .. 
' 

-l";;offi+. +"p,^t,.pun,io p'^t-n']te po;+''nl

[r+*"+i *r*:$-- ki,:b"$r^t'J l;i*, r *;:+.'t.,,ii*anff't Jpq*pt w nd-

f i
I orceS

*ljil'';'*ffi rft"i'ft *$o#l$il5;i:i{tifriiftYri't'"sr-fu
iffil'1nffi $*#.,$:y;tHff 'iHi[*:**'**s'*sT



DAs ,t- Prodracen l: one
l

,4.,

tA"l p*&^.qs 3: cL pwor\ dlLo sapor.ris.s o^ $,ha.., (n*#*of .,,..*.)
p *Xu^,*on ( ^ i rrraeh$,i p roJ**,{orr o$- inQ n,le possf6; l,fin() 

r'

- p rol.*.o l$^rr0 + t" h"j' - rr'rq @ ToD] t, lo .S.r ls ,neoroJ,- ao*'c<: Ex;*,erf
p; *u g,'r.6i,^tA or risq |o :Vrer-D {:"o Ptt'o,ul 5l lo3"v<6tin3,$l*,ors{'2cfo;

fnnKE cgP: /nRilu'FAcYqRE

- lir*h..n:ont th"iJirc"L: ns oz flre [*;[ f cn or5orriz",\ ..'D..P o^

oA^;nislru.livc ,^nit l1 nne, 
"f 

o qno,,p uQ Po,l:or.s .r.h,.rt A .ll*h

flo ov.rtll dire.f,on # o. co.]oro.l. em{o,tp^.s<-c; onq fh"f,
gupr,r"Visc5 flre, pruda.*io* sl'o pr"n^t.n q,rifh respons'6ili)

$" *fr'"rt a^cl srrlplrd'n3 ol"at'tt')" CsuDt^cToR

- J;1..t [*t :"ts*rnilr l,J,r..t 'notee Darss] vi l: {o Point o'^}, pn"stt ' '1",
oY. d"lQ-r^in" a. J"*a" or ploce'\a"e ?: lo o.tas l'}r""]on
5yn sce CoilDttcT, Cor*n'rrur,b

- cnr,Aurt t(.t-"9 leofinjl lt€scom,GurlE l; *l.o.i,nq,uef ,
Df. pADcr-sS P\ a,-?;^: i,',: 4nMnce nEttr jt c nolq l" sl"ni"rJ
of pnrso*l behavior. esp. as bose& or,. nor,"l pr.i".,'plcs

- cor.A,.tot ni one tLt c-"l,rcfs ; GurrE
- Ct^n-A f*o "o,'^it fo onc.'s 6^(ar.5e -mox.@ Corurtua]

lt t, dire.i ̂ "flro"i{a{i,v.ly: ORDER"): lo excr.o,se ^ ni^,*{;nr
infl, .n.c. ov<r : 6J a, {o'A"r,- ,-* 

"*t-;i^Ji.*"^lJr.r.T""J6: fo Aen ̂I &s >neis J.,t<.1€,Xncr c: fo syerbok'or
dornina*e Frsrn a str^fejl. psilion 3ods: fo urJ"r or

l l

fuquasl +D

autfio'lfy :
be 'q' /en rv vi

Goirnv 2: lo
f l lo hn, of' axe,fcise Atne.*

X lve u rlsrs

- D43ic 
^ lc: *{. ws nf 

"e,.^5 6*Ji"v"! L l'(v<. ruro.tpfr"l ("r"l|.})
=-:- 

flarJr-r uv.,,.. nnt,^ro"[ #k$ 6.. nagic l,tes or in<".t{{)ut
' .., pal a* o+*r.odiroiy porJer u1. ip{lt*t. sra.nrh3V {-*

q 5,p^n.{uol s"*L'(tanf+*t*) 6: sor,rettq5"-/f,.1 s."'rs
' ., h c"s! g-sPI ... Tfrc Pouen of 5..93.stio', !..
o\ 2 n, 5n,69-sar,ngty s,aprrnlet.l C"ryJ+*!) Srrrl,t* o^ P&/.t

I

l
I
t
I

V,
I, 1-Ll



rr, ilti rrl a av o'

/o-t's ryp{at *

l {  F

1 Co*{o  t t  Q,^

, Inrit'o' , r
twu,4 uta NLdvL 1^ l1,,ri.f rldTlr'i?ly...

[Til,i3iru+r,]t^l;,,,i iiiIiII
t?:.iltsI t: ieasor : flmsuff U
::i11"\"ii',r'lu:ttr'- , ]^-.--n.ca lc r , r l o ]q - , th ' i nK ,h f1 ] -  I  . .  Y
i'$tt-i^-tit +l.poi"r '+ s"*liil;S'u' in,iiu)g rt

*HH*ffiiA,nffiift#f. tt'[I 
"l * :a {",,^ r ln,+{,i bn*r

;^:'ffili..i3-i; ih;"I,;; Is"l*1 Perss\: ft .[n:,i..t "*.r,lo.[y
[ 5n"s f{.r- ,^sr0. p./^ui[y a-s 1,,,]*lyin1 !"tr,. A roo.t*7*c c^^&"slan1,ar FIn^

I e.os it priarrily l"r {"crr.s "( ;^"0[i& .<fpoaf arrrcQ-. u lrollows

I Ttu ̂ o,,rd*c ,ti';t fJ".r't, r"',';^'-t''it"li l'T"r,;.1,',.,'n""*'*Ljunc*idnThA lOrr tar , f tc  *WdO. t5 f  t t  mat ' lY t t t rspt  ra, l - ( 'n ' ' ^ ,  I  Aql tna l rVr(  |  
( t - t t :  |^ 'vx t' ir.{,r,five. 

. f .df ̂ 4s ̂ atAef hnn f"#",Pfr &ry-'**t..," A,,^f " yfry it
is otfpto;,t)..G-:' S'r;ogr." is oF/*t .ri)Foy{,'^ ,I*d';"s nsr. ̂pa"ct.ep bv
foa(ta - n' g" [o-ui'tt p.o-+r?i'' 5],, f a,i' ;; +;;*;^ ";$ * l-1 ,*'',
co^ri*t t, 7[e i.,la<iie' u,lnilr-,bt 

'c-rn{t.* 
p *ro"ig bv re-asbr *l

6y I ors ^tk'J" 6.r<- Ifrru sdw ,-.r&tt(y,n:' for*s "9 f{o"ll,tf *,lL
bLlc.vr0f . A1+tr"t ,w,fi,'.y',). *;4i^5 

'i 
r' luaoalrJ.*, @fuoil*

aai't*a ^o^tz i s pf{ta ly e lossic. -

u;fiil--[rr;rl.-h o. 6*liu{ syt{.'" is +l- po.{'o,t d fit 6*l;,{
gyrl'o t[n['ir t,a(aleis o,"] *hrtfa^a e,r*Ao*i -fpJf-4,t j+ ̂
fr"+t 'yt,+! '  ,  . .  **-.r: ,r . .  .* ,? |  r  -r r-.  .0 r r  .

tlre forru,n*i , vie,rr - cor.'Plcil%*ory vie,is -^ \ccortu.-w;r{LA;tt 'lalut

,, ,v-t' r , ,,l,ron ar.rtu't*,ry *r, tpoi$u- conut xt o{npplicrlioi .
{dcrnfionnl vieur ri l l ,rt l ' t '  

| '  '- '

rr'^*"yol t, tltsionoSait H+l+i+14 {l,e res,.l{, o$ oua *po^,n*r(ofion,,*FikiX!.1_fy,X, qT; -,,,-l 
f 11 vreinsiiifi^'Jlffi"',;fryil' 

-i-i 
1*, l-1-l 

-f v\e;neishlr5a;4,*Q fi
uoo[a l  sHA" ,nyr fe r rua l , - ' ^ -  r  , i  ;  i  i  I  I  n , ,  ,  I  n  I
liffii"{'fri:|},fi,^l' , i i l-_t 11 l-T vleir'silrtrsa;a'.Qfiro,t onr 6Ls,uv,}s,s,
.Ii#|fffrfrf"*itt'.' it' i i i I l**,tr*:t,'rnurhronwwF,i,o,,os
ir*ufi'rlmlr*, I i I r I I I I I h$1:* ::^:f;,n'^*"

+O.[r+rt,tl"i*',r,ti"<iprCJas{ina{i.,r ,rs- lh. pornt ol;"l;r,;Iu"l JaiSu (t,"",;r\
ArJ"^",ia;.n la, a dochi{e_ Jhtq"+r^* !L'rll/o((u (TL€s.11 ?l'lt.lP.Lti' ' iL}|.+;nJ,'n-*rn;."4f ':*:qlii#*ih{:m+ii,;i"ler:;

i^";".ir*"*l.,i;rii,ill;kild."J.^ ft,p,;d. i,.*J , ,nrk i^ -r,',e ,rrot ,r{t }SIXH'
l'"*'i';ii"tt .l" J;.*t'C"'&5'r/ii^ ^ j;J'i3 b. :,azan (ourstorp- t cvo,'J .('d.J.$L!1ill

{o[ri( nf"r
lq', 5l nucTnnt
7l q aot o9 <o

fo l . . in,r . ,  f ,  L {" I r i rn
, Ft rrflt^l r, [: undeilying
ns*r,a.JJy, f REcTJott 3r

t'-"?
,f,l (

{at

' h

.{

rks
,r'lt
lr,c

t A 0

1 slrr
a: SJ

utrF

lrn.-
slr,

. l
r r I

; l
. to

e
f .

l r*.Ju." - n lre@ Fpn ct l
FCnlrt  utonK (]4" fa6ri .  #

/5a'. a,

'li'70(,Jf#ti:'



A,- t#iii$'fffi.llin* r  ias ic  n t * r^n

-T fi u'6nt,filnJ u{orr,'/ t*##w^LlT[it 
U*g*t*t ,i fU 'a t r far tc4 +{ tJ i f  tn fsaI r f4  e fPYtS,  t9ot l :nQIn"&r  tnqo{ fa7rY/

*rr,.ra,,Ji"Jir'i eruwts i"mod'ot, -'ffi*ttt;t*

\, k W */, r,rirkr. iJ rlr#{S,f rfih"!*ltli ,t';f,TJj
\*l*\t,ng

;T I k i: ir r *'': Tf ig ifi'ffi t ::Ti#]ff'$ ;t'1*crt'
c ' - . - l i . ^ - , t -s"l.I;"\ o*/- r,"l;;^;iil;; 

#; ',J"p[l *q*f[-'-'.f"r.:artsa5s; toirccl iat.ff'e

\ 1 rrirl#*j#ilij;j:h;:xi1';:rr','5h*,+ltir.+l hffit
.i{ , 3.: r.}e;,.1 ca.re}a*y a^* ,iifliJ.fil'""':'.t l 

^" 
T: ^ 

sB$EAs.llJt

*.nt[ or coue,.kule:.as-, l\o p*4'+ns n9 c"1*tuotcel rzc'^t'L;; 
+l* J,lt o" 6'[.'iots ]t*t'vf + ;f i.. -' nF*,,

iffit l*tm',i) ;jtk^+tt:^lti#;[ ;;t** * "
\ fl:ln,-*nry. +'Jfr:fr1:;;t-#ffi ffi/,'*il;^ifu

bt-$(d'<\ Tt'r/"L^L-'$.r , l,^:lt:l:l'.{::y-{'!

'i"l,lifi 
,:*i'it'-.'"sqa:-i'rl;*i$'fff y,"#,H#ri*ll*rr r"' ^y ry h"ri, i; "$f : ffi;ffi*liili,3:-

+*/ry*3h _ ouL ryfy;4"t:5,r.*!tffll'{ ,,ffi:|"
'r t', nr.lr'A,y ry' T;i!\i:iii''!'#--X;, i *u q"* l t'^'::
ik*-.1o^- , Lbc."nilgt ruY'fiSl iii;;r,r{

F.'li::, i H [:'ftj""#fr #;i-, ffi "";T*f I ff frr]Try
u,^t.^iy*lt r'\\-- " tr*tl: 

.rJo lro,} .,ntL yo*4+

@{.t Ai1il-,'r* a5i€ui 
_rc1[- ?^_wct c6.

orpot{,"';{v fnn ,t . ^ .r I
?i""il,' 

ta*rlor- " v)o ̂ob- * ,1",[ ".r*"]k h ul[t, f rk Jf ro.lt
i.,en{, i.f$,. ,' (l .^ G,*A,{i^,or rrq A"d,t u"^.dw5 o5a,tn}
ec'[''tal"za{i^ tji:^ 

voq sea.-/fu .rr,^1h t u/otxl,^^*ln4c_
-t u:il l i 'n", {o ven{cra ,)i}surn\ , ( terdi 

7_7



Ao.[." rJi+[ A S-tof{- *d+{ lrnJ-rffi,{1',1f-n,fl"!fft,tL,
' -  Crof I [r{5nsA,po*l ' , f io.,  sl<;t i ] ,  slr t l iaplrr, , i1, 'n[;5 ,nt '<e,,. lnon,atcpt i , t

l?' ' ff ran' 6u lenrne), otd^u.{

2,lo I+ is lrno,* [ 6. p^n.,t."0'3Rn - If ,is [*t tlno,tA,'laqht Ly,oxn,/<_ (wu pton -J 
pra"*,..,[ rus b*:'n L'**n 

tlo 
"fiqr) 

-

Crn,eta-,t[ Pn*r**ro

Tf,u R".k 0f ASnt

7-q



fi*M,5ffitffi

Cr^onnA P*t$t ro^cqs

Tt RnJ< sf frryut

1- l l



,,s n
ct .. ${..0r)

.(ac&1" ! A*L* i'1s'
g,l3 

-- 
Irus Foun ;s ,,,.(ot ' ' ' ' ' 'onl'^ -{u"u'>t,"!'/ '-")

f* 1' ; rs;"ir:u*;a"# r:kt91''!;,rf!,,1i;{ir
T tA'o"51 o^y '-'y'u't t"oi*'it'in" 8"1'* *'l';M:r"*

:nti::i'#^liwrl"i:*3:*'*v'ii*'r
5r( \/ - Drtn,"r(" a^ ht*t*n* a'fu, 

^1:l*'* "* $ "tt*""r'h'-r'

T,q. I .ik ,yr{n^ ,Y a Pa&tirtohtY ry"*Jr"' 
U JoJr'.,'^a* 7o*^/"laao, {!-^l',oll ilvr fJun'

l'o l/ cho,L"'8 7V nnoS't'{1A: 
'l'""'{;:;f 

'n '-,(o2 "'{e'

o'o ? t * i;i'i':r|^:.: q' i'*!;"1::: i!ffi *t tue'tr'.' ) :#-i,;:,- /r" ili L /)n,-;^5
1'q,q (, - t^5)* n /^9 /-h'X un '$;f"ly ' oni'"'{'l hl^t 't/.'a*

<) ' ' - 
L- 5q 

'&)uin< l"o*

0l
1- 13

tila'{[a - f,iffi r,,ry3:!!'.:"f :{::x * "#i*i,
5rq / - {.[d-1i*12 l;rc,1'2 /,,n'r\."n ^u*;fo*f:*56.p*+n

flwuc- B,'r, Ql[orrr fn.l'*, /. 61 pup"{-tsr/ i4 tp4'/e'

^,n/- !n' no,pri$ of on!'/ 'n*, inA'ru| *JA r/*"'tvr' lQa' ate
e)r - 

6ut"tzir). {- '*' q,u-(,(I ,f t,T.i

qr,/ - t-";;;;i" +"-'^J;li',f 4 : A"h',,"!.*"*, ,iyv 
)*pi:"I 

; 'arr 
i*ihu ,losd {ry clwk<s n""l* 67 i^Iu'il--p {

|r iP"vl f*L{"'',i*{'7,  
lq , . * { , { : ' u  ^ - ' ' v tu ' ' t ' / i '  , .  n  fA  ^ .  n , ,

o,tt,7o:3{i*n$*"*n7 *t,-Q'^s cvtsrr,$r t t.rp'<ss,,'lAo& V'yt}ut l'u:^! 
.t"r*lls(

e,tr 4 - l4lt' & :*t*1,.'t4. t.Hffi f# ; N'#-'f;,:t W; -'")' Lrytu;tf!*i!.,,tr::l#ffr*,* :Iff 
'{'Yifiii;;^';ffit

S{Slozr-'ffi 'Fosz 6 ptfit Qaa' t v^qqrl oi" ro' 
"1'/t 

tt-. '



Qlirot t(; o^ - Ca'dr'.ot I e*ob'anyc

?,r sw o;jlfilf *ff' :,ll't'l;;; S :;W":;?:J4{
o,t i*?'il ;;i:.'-- ,,i:"*;*' nok ' oin 'n'ta 6as"'9 'N^phyQ'2,",,1eq'. 

F;;,[*"'ry,#,!?*kno,tt:?!a'!rz7:l' ff'';:"
ie * k&' f ,{i;;t9; rN,W 4,# :: r ilX'i,}nt'i{&il

- o^,n,t){.(t. /, 
-yi'l;'" 

( t;':"v L.p*{1) - caofi'^ )s 61<rt1

Q ;jf';#!i,ii.l;; /efi' J:';i:i'^'Q tQ s..4'2 os stn''|t"

# , i^/,.*ifll1{*r ', ,n Lx"l "p"'0"r^Q [y < c*l;'nuo'' 'o'tv*r"'r 4

fJ'i -ffix; ***niW,7Ft#fu::tr:q M,'s'-t -
1,. l'#,Wffi:f; ffifw:f#;:,"+''+'rfi::;'"
[t,rl- ffi;n ,*,*"ir,,*i "t;^^a'I' p*u' tk r<s"]ts +bfad ^

iluit**1,'m,qry"r*:wr:J#!
ffi dl'y:: ;A 6 6t*,,^L'l;N, rt'a r"^ *F^f#(fffi

;'w*jffi
Adh'I k/o&11,A *^ff , tr;ffi66;;p ;,;,#R#
i:rffi' #{ ; #*,fftt"*t:** * ^
';t r "# #* :tr:xijrj :i'; *;;:'{tr' i
l*g* d"*olr ,1-., ^ , .4 - l"rnr.., 'r,xr*rtn.XL/:f,fnt '^,rwffrffii:'*mp
:kffi'f"ffiT"X:lri' ,',!t''!l{',u',o ' 

. ,t -ri



,

[,\ ,{)lolf" f^ [r*- o!&n".1y in{,srn;Q*q u( 
" 

'^;U8 5Sfu- o"
'yti,*^ "4; e^.rtLlJ

h  t  I .  -  -  . r  ^  {  . t

$rc -Lffi4h'-,n'ttr'

x:r= "h&ffi,

r4* {" ':lolff 
i|''f,o-'n'"sP^t'i6il'}1 

- '
tr( - 'gif/gt ' arc bJ4 d fr'tvtt'v

,,rrr]u, ,1 Oto [r/6 ,,^{ar' ry)u.4 k't1n1' .'s"-lu'pn/;^'loos;''ii'1. *o1 oI ;Je;r;r:T;:;"-t"E;n, n'")"{.* J*/ 0 t-., t-,



ori'dt"{1fr''.nk+it3s ' 
, , .r . ,

1,;!ii:;t#y1,iapfi iii;,fr ,yl##ki':ij!^Trif ,u'
$'" 

/ ili"#'r"J-;;'l*; i6e u'^'ulal
, l. _.{o,{,.s t",,tx a,p",{ { }.J,rl t:t*x\*f!o ̂ ;# ,irtj: r' ,;,nn!:l N

",t,3,u,'f^iiob:,yiJ4+i. N ft'KttfDdt- 
'*'' 

.." ,;:" - ..v^,,,-
iil ffi{1 *.'i"*r.t "ro,- t,T.i7#il:ii: *;,t:;l?":'r'- 

ff;i$,ie kr)? *'* '" '
'#, f^*tr,; *r*I,h#ri' $1{ xt il: ffil{ {zs-'r
''";,L 

- ''-^',1"t1. 
{o i^d.,*;.^.r ,y , p,fiJig'nnu,rt caaff)t "' Ar^.

9 r( ' Inst ;{y ls .oodnu;n1-b 'h fl' 1*'e 
ll;ns' &'t"<p'*i5 Jrfi"*t ^'"1/s

::;, ii#;'# ;,'7[ #i&###ffim* g,Y YffirtWf":S:i.#ry;y-:^ ffi
x'(, i,ftl' #F :!*#"xwy wi,w: ss;?'!i ft

, r,,|r:tn,il ,tritf*Yfr
la las h a1ael'

tl ;.*gg 
^(irfur #i;;a *'i:!, *Pu\ac.e

s- 1 - 5parr( a,p',,i't*"! 4'nl4r&;r|:r*lil,:!t:k' yYlp,- '! "M,^,,'J,# 
n^I:*o,i:n:; iil'"+*;" '"i"' 't

;.Ksq*,.#lei i'.f[#'"::P;!{ };;*:,!', f,)',! u*;;zr^^* l*'i;'*'
0 I-rft_n



n"*#ftt &^h^p
z.:,( - wd{r*g^ 

- pn:ill' nty i*Iea')h''-*:r 'F n '4n*'( 'f"l' ot of &

;: ,lff"it*;jiill""t ,"^, {'lr* f6aa ur'l* o' t"r L -{i'

5,( - tutu'tu*,f-^#):sf *ir[,;\ h*t::'t,i'{'xf!'i"" 
oa atl

3 q flht'u4,r#^; {fr#!,#M{rt'ffi 
'F, "

6,ri' f* i o *'n'' llP^l +4"-

?,( ' ile- g& a*);r'J *F r.lal,ioig '- hout +'^e' 't*lc d"J"'-

r'a 
,nsu' '*ir['t k 6' *q t^"t

,t - T(nhs, a ̂ .^[,.^ 6 ]0o'l-tt p[;[nny'"r', t+/4 { d* '-* l4o$r't
1 il"i".^;). *^ . r!"- cansz ( ̂ op, $" .o* lln{ 'i) "?' ̂ l'lo"*t$ ,;^

;;i'F" i",iiA*t ol *k s*(rout'e), r/''is ̂"-'r tft3

f..u",r"^, ,'^;;-;:'n"1,.["' f n'*tni^1) w'ys il'9-''t.onl.'itt 4't{'a^9""1

F;?k ffi"# mn' #li':i {fir" f#i:.$ T
i:lfi {i} t "., r't" e'i*oc'or\ ('' 

"'}:5 
'","'t','J t. r

- il ;-; 'o^'L''* .^^, Jt" 
"*' 

s^l."{o"g'^ 'l'^l'"'.i\
*[tri ^ x*61"'+ (p,z=lo, ̂ys{*y) I pl'*a'.< it ati"g l"v QtJ ;q

( {ffs ,{'l* 1 a5;li{e)', I'l{,.".ss 'rF prile , nort <o'pl"1o. il\o^. *Ant
gf - r . r 'VcDn(r {a . ror . f . ' { .su t tLy( |posf l .s tzs ,J | ,c* , | l , [ " l<

draol' [p.i ^,,f[i'r, rt(r.iri4q Ao oPpr0y'h1 
"^t{o.i{y i 

s"$' ra$fkl",r.y,

rro* J.eacnl;n. {o.+L l"..t0ti".^>t 4 Jd;r 6'5(tl{ in' Ai^rtlf , o't

"{* 
;^-r;t "nln;o* "i' o" -Je.,*< t-[ u'6;nll on.u/,J;on ln

fri*;, "J'^t'l,,ff!"T it J;ll j: r#r'r,!H:i' ;i
d'"'[q"l;+V'

- aalrc*.- ton 9s;;a1a oa ,'q,'r;'-i:##i**,affi ##,:a;i':r.fr";tf ,'u,:;:'u'
"ift,:ti"k?i{Xff #:t#,{{.*;*t:i#^trtrt''/n![#!,,\rr,,^,,
.i*ffi*ilg,$;[ryg'f ,:Jffi#',#H#Jeni: i#f ,* ̂,*.6 r - 5r, r



Ki' l$#:, h trli tnf #frk-t,i t ̂  tk"* q ft,,of
k,r,.*$ (I tr'nf ^oLf, t" ,*e*{^ArM lk^o ry o*'e-
;ir! {,'^t\ I's- Le-r,,rd,t -

in*ann^f 64l|rnl uit{ uA wi'lttr,* ,yJ**J, ,lrL 9*r* *

ql^,tol ulil'lsa' Lo*A ,n- vieds, oilnio,ts I Ul;efs "(
o*doos volsss *p*ru{,*;*,, O4r* a*)nrr, -,', wyu,u."s

(c,rcloit i.1 = caailqs,,s*S";fol) r, 
'

ijnhi"' - 6,i T*il1,fl4"T(,'fik*t+dtr+;*:.; "
l,iiiiiip,ll,,,r^ ;furr^iu-'Lti- 9f.e'sor..* {;^' {"ltol ̂l p"veJ

" 
,X[i^^f";*il"tt* -> nadoi'r1 opqc 'IoJA" auz'{x)tc''^{/"n

sigts^'(inJ;t"ttox 'l o- 3f l" o'J hl^'tAg' r'l4ois{o.{'*5r oe

a;s&rn

prrie6 ^f,,r5 u:+l^.,1i- .-u;iilffiffilrr^ 
:t,."_ls"^k{i;

1f,,ffi],:,$i*t -- ^'i'":"r"''"(" 
s,*,ilrl,*t,ffijfi,o

f;xp,i#t't1*" 
--', - - |'**t', 1".'#f;l$iffi{ff#1,:*t#'*-;,r (,',t\ 

- 
, 1*,'n,Af.-.) *^,ai^j' (,',)'"r:orJ tru"flp rcr;pd{iu r v c ir{ ;Hi#fl-fr fi t4,,{iJ,qllfr#b _ #}*+ * T,. :,

: lY. f'.ffi f y; :r.m)t lhy'lli'tl1'"i3:., ^)': 4 *l ( o"{'o"'' *;1)
--r tt{r.,tr'al conAl{r'oacA "' o^tu5"nl bt-Lr-r,



Learning Objectives
5.1 What does the term /earnrng really mean?

5.2 How was classical  condi t ioning f i rst  studied, and
vrhat are the important elements and
characteristics of classical conditio;rir^g?

5.3 What is a conditioned emotional response, and
how do cognitive psychologists explain classrcal
condi t ioning?

5.4 How does operant conditioning occur, and what
were the contributions of Thorndike and
Skinner?

5.5 What are the important concepts in operant
condi t ioning?

r 5.6 What are some of the problems with using
punishment?

t 5.7 What are the schedules of reinforcement?

har d. les " relat ively
permanent"  mean?

And how does
experience change

what we do?

5.8 How do operant stimuli control behavior, and
what kind of behavtor is resistant to operant
condi t ioning?

5.9 What i: behaviot i,rodificrti,-rn, and how can
behavioral techniques be used to modify
involuntary biological responses?

5.10 How do latent learning, learned helplessness,
and insight relate to cognitive learninq
theory)

* 5.11 What occurs in observat ional  learning,
including f indings from Bandura's c lassic
Bobo dol l  study and the four elements of
observational learning?

t 5,12 What is a real-world example of the use of
condi t ioning?

. r i i i L i+ : i l l 4 t j : , , i r i$ i i t i  " . . . i t r J i , : r , : : i i . , , : . i : f  r .  _  
_  : ; . J1 t t r '  . i  ? .  : r+3 : : t r1

Definit ion of Learning
5 T What does the term learning really mean?

The term lear:tirtg is one of those concepts whose meaning is ;rystal clear unril ,rne

has to put it in actual words. "Learning is when you learn something." "Learning is

learning how to do something." A more useful definition is as follows: Learningis any

relatively permanent change in -behrylgr brought about by elgelience or practlc;. *

What d.on 
'rrlotilffir**rni" mean? And hota does t*ffini, change,"rhiat i7 do?

The "relatively permanenr" part of thc definition refers to the iact that when

people learn anything, some part of their brain is physically changed to record what

theyve learned. This is actua[y a process of memory, for without the abiliry to re-

member what happens, people cannot learn anything. Although there is no conclu-

sive proof as yet, research suggests strongly that once people learn something, it is

always present somewhere in memory (Barsalou, I 992). They may be unable to "get"

to it, but it's there. O,',G.*; to Chapter Six: Memoryt, p. 239.

As for the part about experience or practice, think about the last time you did

something that caused you a lot of pain. Are you going to do it again? (Jf course not.

You don't wanr to experience that pain again, so you change your behavior to avoid

the painful consequence.* This is how children learn not to touch hot stoves. Of

course, if a person does something resulting in a very ;rleasrrrahle conse(luence, that

person is more likely to do that same thing again. Thi,r is another change in behavior.

Think back to the prologue. Stephanieb experience with the white coats changed her

behavior when she saw the photographer in a white coat later on.

So, is any kind of change learning? Not all change is accomplished through learn-

ing. Any kind of change in the way an organism behaues is learning. Changes like an in'

crease in heighr or the size of the brain are anoriter kind of change controilc.i by a genetic

blueprint. This kind of change is called maturatioz, which is not the same as learning.

For example, children learn to walk when they do because their nervous systems, muscle

sffengrh, and sense of balance have reached the point where walking is possible for
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them-all factors controlled by maturation, not by how much practice those children
have had in trying to walk. No amount of experience or practice will help that child walk
before maturation makes it possible-in spite of what some €ager p"r.n., might wish.

It Makes Your Mouth water: classical conditioning
5,2 How was classical  condi t ioning f i rst  studied, and what are the important

elements and character ist ics of  c lassical  condi t ioning?

In the early 1900s, when Freud was just becoming famous in Europe and the structural-
ists and functionalists were arguing over consciousness in the i.y-.orr.r.d halls ofAmer-
ican universities, research scientists were unhappy with psychology's focus on mental

lctiviry. @i@i+ to Chapter One: The Science of Psychology, pp. 6-10, Many were
looking for a way to brin-g some kind of obiectiviry and scientific research :o the field.

It was not a psycholo;ist who accomplished that goal. It was a Russianp hysiologist
(a person rvho studies the worl'.rngs of the body) named Ivan Pavlov (1849:Ig;6) who
accidentally stumbled across the basic principles of a particular kind of learning (Pavlov,
1906,1926) .

Studying the digestive qrstem in his dogs, Pavlov had built a device that would ac-
curately measure the amount of saliva produced by the dogs when they were fed a meas-
ured amount of food. Normally, when food is placed in the mouth of any animal, the
salivary glands automatically start releasing saliva to help wifi chewing and digestion.
This is a normal ,tflo (involuntary* response) in both animals and humans. The food
causes a particular reaction, the salivation. A stimulus can be defined as any object, evenr,
or experience that causes e resPonse, the reaction of an organism. In the case of Pavlov's
dogs, the food is the stimulus and salivation is the response. Ofs*e nrore on lripl.

P A V L O V  A i \ D  T H E  S A L I V A T I N G  D O G S

\[hat first annoyed and then intrigued Pavlov was that his dogs began salivating
when they weien't supposed to be salivating. Some dogs would start salivatin[
when t!',ey saw the lab assistant bringing their food, others when they lie::.rd the
clatter of'the food bowl frcm the Litchen, and still others when it was the time
of day thcy were usually fed. i'avlov spent the rest of his career studying what
eventually he termed classical conditioning, learning to make a reflex response
to a stimulus other than the original, natural stimulus that normally produces it.

E L E M E N T S  O F  C L A S S I C A L  C O N D I T I O N I N G

Pavlov eventually identified several key elements that must be
enced in a particular way for conditioning to take place.

present and experi-

Unconditioned Stimulus The original, naturally occurring stimulus mentioned in
the preceding paragraph is called the unconditioned stimulus (UCS). The term
unconditioned means "unlearned" or "naturally occurring." This is the stimulus that
ordinarily leads to the involuntary reflex response. In the case of Pavlov's dogs, the
food is the unconditioned stimulus.

Unconditioned Response The reflex response ro the unconditioled stimulus is
called the unconditioned response (UCR) for much the same reason. It is unlearned.
and ocri,rs because of genrtic "wi[ing" in the nervous system. For exarnpie_ in pavlov's
experiment, the food given i.o thi: dogs is tire UCS (unconditioned stirnulus), and the
salivation io rhar food is the UCR (rrnconditioned response).

O See mone vi;eo classic footaqe of
Pavlov. ww!v. mypsych la b. com

LEARNING ffiI ''

fr
!i'c

1i1.'

Dr. lvan Pavlov and :tudents working in
his laboratory. Pat',rt, a Russian physiolo-
gist, was the first to study and write
about the basic principles of classical
conditioning.

classical condit ioning learning to
make an involLrntary (ref lex) response to a
stimulus other than the original,  natural
st imulus that normally produces the ref lex.

unconditioned stlrrrulus (UCS) a nat-
ural ly occu.:rn! st imn'r;s that leads to an
involuntar y (refl irx) r( _i.ir,tnse.

unconditioned resFlons e (UCR) an
involuntary (ref lex) r€rponse ro a natural ly
occurr ing or  uncondi  , lned s : ,mulus.

*lnvoluntari': not under personal control or choice.

1- )1
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Classical conditioning ir, the real woild.

Ihese children are no doubt salivating to

the sound of the ice cream truck's bell,

much as Pavlov's dogs were conditioned

to respond. What otlpr kinds of stimuli

might make a Person salivate?

Could this be You? Th.' anxietY that
many people feel while in the dentrst3
office is a conditioned response, with the
dentrst3 chair and the smells of the of-
fice acting as conditioned stimuli'

neutral stimrrlus (H5) stimulus that

has no effect on the desired response'

condit ioned st i .nulus iCS) st imulus

that be;o.nes able to Irodu:e a learned re-

f lex response by being parreci wi ih the origi-

nal uncondit ioned st ir ' rulus.

conditioned response (CR) learned

reflex response to a condittoned st imulus.

Conditioned Stimulus Pavlo., determined that almost any kind of strm:Jus could be-

come associated with the unconditioned stimulus (UCS) if it is paired with the UCS

often enough. In his original study, for example, the sight of the food dish itself be-

came a stimulus for salivation before the foodwas given to the dogs. Every time they

got food (to which they naturally salivated), they saw the dish. At this point, the dish

was called a neutral stimulus (NS) because it had no effect on salivation. After being

paired with the food so many times, the dish came to produc. !!. 
same salivation re-

,ponr., although a somewhat weaker one, as did the food itself. When a previously

.r..rtr^l stimulus, through repeated pairing with the unconditioned .stimulus, begins

to cause the same kind of ,.fl."i,r. ,.rponre, learning has occurred. The neutral stim-

ulus can now be called a conditioned stimulus (CS). (Unconditioned means "un-

learned," and conditioned means "learned.")

conditioned Response The response rhirr is given to the CS (conditioned stimulus)

is not usuallT qr-rite as srrong rr ih. original unconditioned resPonse (UCR)' L'ut it is

essentially the same ,.rpo.r*. Howevei, because it comes as a resPonse to the condi-

tioned stimulus (CS), it is called the conditioned resPonse (CR)'

P U T T I N G  l T  A L L  T O G E T H E R :  P A V I - O V ' S

C A i { l N E  C L A S S I C ,  O R  D I N G ,  D O N G ,  B E L L

The whole idea of classical conditioning is nor as complex as it sounds. \What gets tough

is keeping all the letters straight: UCS, UCR, CS, and CR. Pavlov did a classic experiment

ir, *lri.lr-he paired the ringing of a bell with the presentation of food to see if the dogs

would evenr;afly salivate to th. sound of the bell. Since the bell did not normally produce

salivation, it was the neutral stimulus (NS) before any conditioning took place' The re-

peated pairing of the NS and the UCS (unconditioned stimulus) is usually called

nrquiriion, bL.rr. the organism is in the process of acquiring learning. Figure 5.1 isa

chart of how each elem.n, of ,h. conditioning relationship worked in Pavlov's experimen\.

Notice that the responses, CR (conditioned response) and UCR (unconditioned re-

sponse), are rhe same-salivation. They simply differ in what they are the response tro' An

unconditioned stimulus (UCS) is always fi;llowed b)' ^tt un(orufitilned rcsponse (UCR)'

and a condir:;,nedstimulus (CS) is always followed by a cond.i,ioned resPonse (CR-).

Is this rocket science? No, nor really. Classical conditioning is actually one of the

simplest forms of learning. It's so simple that it happens to people all the time with-

out them even being 
"*"i. 

of it. Does your mouth water when you mere ly see an ad-

vertisement for yo,ri favorite food on television? Does your stomach Eet uPset every

time you hear the high-pitched whine of the dentistt drill? These are both examples

of classical conditioning.

After all the dog ,iories, the salivation to the TV ad probably needs no explana'

tion, but what about ih. d.rrtirt's drill? Over the course of many visits, the body comes

to associate that sound (CS) with the anxiery or fear (UCR) the person has felt while

receiving a painful dental ffeatment (UCS)' and so the sound produces a feeling of

anxiery iCnl whether that person is in the chair or just in the outer waiting area.

Although classical conditioning happens quite easily, there are a few basic prin-

ciples that Pavlov and other researchers discovered:

l. The CS must come beforethe UCS. If Pavlov rang the bell just after he gave the

dogs the food, they did not become conditioned (Rescorla, 1988)'

2. The CS and UCS must come very;l.rse togetber in sirn'3-ideally, no more than

5 seconds aparr. \7hen Pavlov tried to stretch the time berween the potcntial CS

and the UCS to several minures, no association or link berween the rwo was

made. Too much could happen in the longer interval of time to interfere with

I

I
. l
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Figure 5.7 A Typical Skinner Box

This rat is learning to press the bar in the
wall of the cage in order to get food (deliv-

ered a few pellets at a time in the food
trough on lower left). In some cases, the
light on the top left might be turned on to
rndicate that pressing tl-re bar will lead to
food or to warn of an impending shock de-
livered by the grate on tfre floor of the cage.

ff

reinforcement anv event or stimulus,
that when fol lowing a response, increases
the probability that the response will occur
agarn.

primary reinforcer any reinforcer that
is natural ly reinforcing by meeting a basic
biological need, such as hunger, thirst,  or
touch.

means something that comes before another thing). But in operant conditioning, learning

depends on what happens afier the response-the consequence. In a way, operant con-

ditioning could be summed up as this: "If I do this, whatt in it for me?"

THE CONCEPT OF  RE INFORCEMENT

5.5 What are the important concepts in operant conditioning?

"\7hat's in it for me?" represents the concept of reinforcement, one of Skinnert

major contributions to behaviorism. The word itself means to strengthen, and Skinner

defined reinforcement as anything that, when following a response, causes that re-

sponse to be more likely to happen again. Typically, this means that reinforcement is

a consequence rhat is in some way pleasurable to the organism, which relates back to

Thorndike's Law of Effect. The "pleasurable consequence" is what's in it for the

organism. (Keep in mind that a "pleasurable consequence" might be something like

geming food when hungry or money when you need money, but it might also mean

auoiding a tiresome chore, like doing the dishes or taking out the garbage. I'll do

almost anything to get out of doing the dishes, myself!)

Going back to Thorndiket puzzle box research, what was "in it" for the cat? \fe

can see that the escape from the box and the food that the cat received after getting

our are both reinforcement of the lever-pushing response. Every time the cat got out

of the box, it got reinforced for doing so. In Skinner's view, this reinforcement is the

reason that the car learned anything at all. In operant conditioning, reinforcement is

the key to learning.

Skinner had his own version of a puzzle box called a "skinner box" or "operant

conditioning chamber" (see Figure 5.7). His early research often involved placing a

rar into one of these chambers and training it to push down on a bar to get fbod. -

Primary and Secondary Reinforcers The events or items that can be used to reinforce

behavior are not ail alike. Let's say that a friend of yours asks you to help her move

some books from the trunk of her car to her apartment on the second fioor. She ofltrs

you a choice of $25 or a candy bar. Unless you've suffered recent brain damage, you'll

mosr likely choose the money, right? \With $25, you could buy more than one candy

bar. (At todayt prices, you might even be able to afford three.)

Now pretend that your friend offers the same deal to a 3-year-old child who

lives downstairs for carrying up some of the paperback books: $25 or a candy bar,

Which reward will the child more likely choose? Most children at that age have no

real idea of the value of money, so the child will probably choose the candy bar. The

money and the candy bar represent rwo basic kinds of reinforcers, items or events that

when following a response will strengthen it. The reinforcing properties of money

musr be learned, but candy gives immediate reward in the form of taste and satisfr'

ing hunger.

A reinforcer such as a candy bar that satisfies a basic need like hunger is

called a primary reinforcer. Examples would be any kind of food (hunger drive),

l iquid (thirst drive), or touch (pleasure drive). Infants, toddlers, preschool-age

children, and animals can be easily reinforced by using primary reinforcers. (lt's

not a good idea, however, to start thinking of reinforcers as rewards-freedom

from pain is also a basic need, so pain itself can be a primary reinfbrcer when it

is remoue,/. Removal of a painful stimulus fills a basic need just as eating food

when hungry fills the hunger need.)
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A secondary reinforcer such as money, however, gets its reinforcing properties
from being associated with primary reinforcers in the past. A child who is given
money to spend soon realizes that the ugly green paper can be traded for candy and
treats-primary reinforcers-and so money becomes reinforcing in and of itself, If a
person praises a puPpy while petting him (touch, a primary reinforcer), the praise
alone will eventually make the puppy squirm with delight.

That sounds uery familiar. IsnT this related to cl.assical conditioning? {
Secondary reinforcers do indeed get their reinforcing power from the process of

classical conditioning. After dl, the pleasure people feel when they eat, drink, or get
a back rub is an automatic response, and any automatic response can be classically
conditioned to occur to a new stimulus. In the case of money, the candy is a UCS for
pleasure (the UCR) and the money is present just before the candy is obtained. The
money becomes a CS for pleasure, and people certainly do feel pleasure when they
have a lot of that green stuff, dont they?

In the case of the puppy, the petting is the UCS, the pleasure at being touched
and petted is the UCR. The praise, or more specifically the tone of voice, beiomes the
CS for pleasure. Although classical and operant conditioning often "work rogether," as
in the creation of secondary reinforcers, they are n,rro different processes. Thble 5.1
presents a brief look at how the rwo types of conditioning differ from each other.

Positive and Negative Reinforcement Reinforcers can also differ in the way rhey are
used. Most people have no trouble at all understanding that following a response with
some kind of pleasurable consequence (like a reward) will lead ro an increase in the
likelihood of that response being repeated. But many people have trouble understand-
ing that the opposite is also true: Following a response with the remoual or escape from
something unpleasanrwill also increase the likelihood of that response being repe"ted.
Remember the idea that pain can be a reinforcer if it is removed? If a persont behav-
ior gets pain to stop, the person is much more likely to do that same thing again-
which is part of the reason people can ger addicted to painkilling medication. 

-

There are really only two kinds of things people ever experience as consequences
in the world: things they like (food, money, candy, sex, praise, and so on) and things
they don't like (spankings, being yelled at, and experiencing any kind of pain, ,o .,".ri.
a few). There are also only two possibilities for experiencing these *o tirrds of con-
sequences: Either people experience them directly (such as getting money for work-
ing or getting yelled at for misbehaving) or they dont experience them, such as losing
an allowance for misbehaving or avoiding a scolding by lying about misbehavioi
These four consequences are named and described inTable 5.2.

Table 5.1 Comparing Two Kinds of  Condi t ioning

That sounds
very fami l iar .
lsn't  th is
related tc,
c lassical
condi t ionir rg?

secondary reinforcer any reinforcer
that becomes reinforcing after being paired
with a primary reinforcer, such as praise,
tokens, or gold stars.

OPERANT CONDITIONTNG C T A S S I C A L  C O N D I T I O N I N G

End result is an increase in the rate of an already occurring response.

Responses are voluntary.

End result is the creation of a new response to a st imurus that did
not normally produce that response.

Responses are involuntary and ref lexive.

Consequences are important in forrning an association. Antecedent st imuli  are important in forming an associat ion.

Reinforcement should be immediate. CS must occur immediately before the UCS.

An expectancy develops for reinforcement to follow a correct
response.

An expectancy develops for UCS to follow CS.
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Yab le  5 .2  Fou r  Ways  t o  Mod i f y  Behav io r

R E I N F O R C E M E N T P U N I S H M E N T

Posit ive (Adding) Something valued or
des i rab le

Positive Re i nfo rce me nt

Example:  get t ing a  go ld
star for good behavior
in school

Something unpleasant

Punish ment by Appl ication

Example: gett ing a spanking for
d isobey ing

Negat ive (Removing/

Avoiding)

Something unpleasant

N e g ati ve Re i nfo rce m e nt

Example:  avo id ing a t icket
by stopping at a reci l ight

Something valued or desirable

Punishment by Removal

Example: losing a privi lege such
as going out with fr iends

Javier Bardem receives an Academy
Award for his role in No Country for
Old Men. The award, the cpplause of
the audience, and the attention of the
photographers are all positive

reinforcement.

positive reinforcement the reinforce-
ment of a response by the addition or expe-
riencing of a pleasurable st imulus,

negative reinforcement the reinforce-
ment of a response by the removal, escape
from, or avordance of an u rtrleasant stimulus.

l ' f f r  confused-l  thought

tak ing someth ing away

was a kind of punishment?

First, take a look at the left column of Thble 5.2, the one labeled "Reinforce-

ment." Getting money for working is another example of positive reinforcement,

the reinforcement of a response by the addition or experience of a pleasurable conse-

quence, such as a reward or a pat on the back. That one everyone understands. But

avoiding a penalty by turning onet income tax return in on time is an example of neg-

ative reinforcement. Negative reinforcement is the reinforcement of a response by

the removal, escape from, or avoidance of an unpleasant stimulus. Because the behav-

ior (turning in the return before the deadline) resulrc in auoiding an unpleasant stim-

ulus (a penalry), the likelihood that the person will beh:rve that way again (turn it in

on time in the future) is increased-just as positive reinforcement will increasc' a be-
haviort likelihood. Examples are the best way to figure out the difference berween

these rwo types of reinforcement, so try to figure out which of the following exam-

ples would be positive reinforcement and which would be negative reinforcement:

1. Arnie's father nags him to wash his car. Arnie hates being nagged, so he washes

the car so his father will stop nagging.

Tiey learns that talking in a funny voice gets him lots of attention from his

classmates, so now he talks that way often.

Allen is a server at a restaurant and always tries to smile and be pleasant be-

cause that seems to lead to bigger tips.

An Li rurns her report in to her teacher on the day it is due because papers get

marked down a letter grade for every day they are late.

Here are the answers:

Arnie is being negatively reinforced for washing his car because the nagging
(unpleasant stimulus) stops when he does so.

Ti-ey is getting positive reinforcement in the form of his classmates' attention,

Allen's smiling and pleasantness are positively rcinforced by the customers'tips,

An Li is avoiding an unpleasant stimulus (the marked-down grade) by turning

in her paper on time, which is an example of negative reinforcement.

T W O  K I N D S  O F  P U N I S H M E N T

People get confused because "negative" sounds like it ought to be something bad,

like a kind of punishment. Punishment is actually the opposite of reinforcement. lt is

2.

3.

4.

I .

2.
3.
4.
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any event or stimulus that, when following a response, causes that response ro be less
likely to happen again. Punishme nt uteakens responses, whereas reinforcement (no mat-
ter whether it is positive or negative) strengthenr responses. There are rwo ways in which
punishment can happen, just as there are two ways in which reinforcemenr can happen.

Now take a look at the right column of Thble 5.2, labeled "Punishmenr."
Punishment b;'application occurs when something unpleasant (such as a spanking,
scolding, or other trnpleasant stimulus) is added to the situation or applied.This is the kind
of punishment that most people think ofwhen they hear the wordp unishment.This is also
the kind of punishment that many child development specialists strongly recommend par-
ents avoid using with their children because it can easily escalate into abuse (Dubowitz &
Bennert, 2007; Saunders & Goddard, 1998; Straus, 2000; Straus 6c Stewart,1999; Straus

Yodanis, 1994; Thocmd et al., 2001). A spanking might be physically harm-
less if it is only rwo or three swats with a hand, but if done in anger or with a
belt or other instrument, it becomes abuse, both physical and emotional.

Punishment by removal, on the other hand, is the kind of punish-
ment most often confused with negative reinforcemenr. In this rype of pun-
ishment, behavior is punished by the removal of something pleasurable or
desired after the behavior occurs. "Grounding" 

" 
teenager is removing the

fi:eedom to do what the teenager wants to do and is an example of this kind
of punishment. other examples would be placing a child in time-out (re-
moving the attention of the others in the room), fining someone for disobey-
ing the law (removing money), and punishing aggressive behavior by taking
away television privileges. This rype of punishment is far more acceptable to
child development specialists because it involves no physical aggression and
avoids many of the problems caused by more aggressive punishments.

The confusion over the difference between negative reinforcemenr and punish-
ment by removal makes it worth examining the difference just a bit more. Negative re-
inforcenrent occurs when a response is fbllowed by the remoual of an unpleasant
stimulus. If something unpleasant has just gone as a consequence of that response,
wouldnt that response tend to happen 

"g"itr 
and again? If the response increases, the

consequence has to be a kind of reinforcement.The problem is that the name sounds like
it should be some kind of punishment because of the word negatiue, and thatt exacdy
the problem that many people experience when they are trying to understand negative
reinforcement. They get negative reinforcement mixed up with punishrnent by removal,
in which a pleasant thing is removed (like having your drivert license taken away be-
ceuse you caused a bad accident). Because something is removed (taken awa, in both
cases' people think that they will both have the effect of punishmenr, or weakening a
response. The difference benn'een them lies in tahat is taken away: In the case of nega-
tive reinforcement, it is an unpleasanr thing; in the case of this particular form of pun-
ishment, it is a pleasant or desirable thing. For a head-to-head comparison of negative
reinforcement and this particular rype of punishment by removal, see Thble 5.3.

You said earlier that there Are some problems uith punisbment, and that man!
psychologisx don't recommend using it. What are the problems?

P R O B L E M S  W I T H  P U N I S H M E N T

5,6 lVhat are some of the problems with using punishment?

Although punishment can be effective in reducing or weakening a behavior, it has sev-
eraldrawbacks. The job of punishment is much harder than that of reinforcement. In
using reinfbrcement, all one has to do is strengthen a response that is already there.
But punishment is used to weaken a response, and getting rid of a response that is

LEARNTNG 
€t 'u'

punishment any event or object that,
when following a response, makes that
response less l ikely to happen again.

punishment by appl ication the pun-
ishment of a resporrse by the addition or
experiencing of an unpleasant st imulus.

punishment by removal the punish-
ment of a response by the removal of a
pleasurable st imulus.

This young man's father is applying
punishment by removal as he takes
the car keys away lrom his son.

You said earl ier that there
are some problems \A/;th
punishrnent,  and that
many psychofogists don't
recommend using i t .

< What are the problems?
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