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Xt ►ao bcct 	p+ou2 prIv iicgo to v c o 
tu oflt filth Dr, tTt,Gaw of Di', P,,tis 

iioxp co icco13 coonabio for tho vo'1 pocc c  

n thic a&o3ccoz 

D'0 ,UUcit+ o, ¶'ici ly 	orconov fr 
UtIivorLitV of t1otcmOM OV t C 	; 
Dr, 	 flc c' O... Dept, o.  
G ~ i . o e DPO fl.C,JoC ►t, 	Choothr, 
D to, o:" M tz onieo •r . Co 	ct jonr U vc.~tc y 
or flo tc i co p v c; vary voucb1e cusacob 9.O 
ot2 Ot ero holy thtch I. 	ui1i  

I c 4copi :. obci to Dr, G,,T11U ai 
Vog* cz flcc, D c2tcQnt of Ocoiorr aii 
CcjAyoco, Untvccitv of flooco, fr: co, for  
pLovatn3 .CO27  O27 fc:oilt t c to oo1oto thtci t!  z. 

~o t1? tXecctjc ho'o ooa 	hcvo bcon 
p3cciblo t lthout tho c pov ction of tho ctef ct tho 
C 9utov 	fla3 o cn Xixt auto of Po .o 

p ovc1oa + ]. au3 tot Coo Cc.DO10% Dc o Dun► 

V1 .% tc wciiw ut to to ton the no of 

' *VoC* t UPP*00c, t ,Z1.C.A 't o3. naa 
to hoXpcI r in cvciUn3 cico$of the oa to 



ctittico c 1PZ, D c Du 

tcz1 to ell tcoera iz tbo 

c2u nj tho aDt0 rocs 

co cD 1iao to t r 'rigs c ,tC.floicfl  

p,oVcz3, t. VVco a , t l *tttco 
ZO ' tom" vobacIo CO 01t LLtC d; elm e 'tIon c't 

0 

X! tto c3 I ttctu1W 	J1 Co tho 
tii1c slo1 cc c c o + Dive frz thoQr ° cn 
t' co Cc cz1on £n tho OZt3 ofo ccitctp 
Guir3' t #ci. OW?cOV 	 I 

2'2 tc cll  Imo, t 	W 



rev o Piet oi3 to oaocr Copotrol 
ooi. D o 	boo bcofl ctVOn aO cttoitt  

Ian co on 01tcnivo ixth.o for cotcrntc 	o 
vo u i pZ O' ice* I to tc1miço voo  

`'Ci2 "4''► ! ccctio 	' coivoIc c2c, Tho 
iticol op,1icotio t of tbto tccbntuo ii tho 

fio1 of coif p op+ ti quo icuixc b ' 
m Ctof a P, 	EVOYMP* O&  a thia 

C lctc tct oa th.io tcuiuo he bco opUc to 

colo ocp3flco, Tho ocpo*ttøn of tho cnco 
rvo1c on1 tbo t ' WI € =1001m pct rood+ 

nco lo o t. out by ,holm in tho eootrai  
aaLn tb0 t co oblo to ccp.octo cwco rcvoicr 
C2I ttio tcnc ac,-On path cnco C!t tho vocalt o 
otcti2 ova 4i t3ccc in tho Votivh chc. c '.. 
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rcgoo o or p+ ai u rr :stuc1. coo co 1cc 1c+ 	 in 
vccovv .ro 2co, boxes., tho rnzrfe o of tho oc~ tt. Ir cm to 
th thoco OCR IcD CO3p oco1 i3 	'30 Off` c rpic c o Oro 

uc * 10 ct to c of tho ocrh'o rtict j on tho COQO 
09 OL oc oil., cool CEO otho 	io10 can bo i `c r 	`'on 
o td cnof tho vczoo iwotoo1 ozccnc tau; j4co U t — 
An tho cater ona 0 ► to oa2fcoo, 

]Ooic to op3cttnrj 1c3 ou of Qo t3zt pole c ractt-
02o of cO?o1o31 poop t .•,. T110 c ctivo of c ciio 

proo?c3t U3 I o to is ?oct !30to tho cco1ocio a1 ct'wturo of 

tho c rth #0 otaot boot on tho o y of tho 	c 1on 
of otcctto 1iaoo c 	o&oU ootcI ei► I * ibo o1cc io  
r7C7Oo ocacc by CU O:p1OCtQU I?OOn3mtO Ila 311 Mcotlo 
vcitotzcto iio tho o of to is oQtc o c tczo ho i ect 
►ofo3c cs 	ofrccc2 at the inc'fcoco tcctccu' tho 1ovco 
Of ? to. 1ftcII L of1c jcan or  oz ot' r Ion ci in thc' c th 
tho ticvoc "cL3m to tt out"fcao t: oro t'o 7 co 	2ca 
bg opcc .0 	3t 	o in tho favc of o ooh. c*Cvczi. D 
6cc2.ntnj tho t .00 of toi t awl c2 	r off. a w 
ttica Ctc2r:3tc of tho o 	v1b?: toiw, do do ;b cr choVo 
of t110 ctcico1 bolo z&oo at ue vofi do 

V+ 	t10Z ,vo ociccz2 Con bo 	+ C'' An ido COn C 	o 
be foit3 co to tho c t oolt ion of the v t.o cor. i tci thccc 



Tho diffcui ioo vteh bow tho coick p ccr o 
+ to to tho i 	rc o o ona wioo, 1voctzvj that  
13oncotc4 y tho coiczte O*UDCO tvoUintj o uz othc th  on 
tho + coi3c ath.o + 1o, tho Roth foI1oic1 by tho p ~ 
rcf1 tto p) eon bo t+ t i orfo10 o on ova :i t  
that to cdc c + 	 to tho cciiri4o ctnaI6? tntj tho dots; t ritj, 
rceorc1t 	ci 	cocina o tho sotcta ttata to a co. 

rbAao 
 

to ovoythtn in tho roiiio din t - to nZ !o1utc 
to tho oc~c 	o ottuc. Tho 2cotvcO £of1cction cinao, 

uI 	►i o 	 oi 	tctc1 c 	ctoz c, mo 
p lc to to i10 2p tho cif In tho ocono Of 4 
na too, Opcattoz ttc'oftwo 	Dr.cto tho of 
nntoo v'attoo 

'b 	or o ttz ptntpot ti ro to coo thins 
(c2) To eo t t tho 2 tc2 opocittouo 03 the o 

of ntco to onoratci9 	tho offcoto ag rz too ca ctnttta 
&n ' hO cco if' 'Ueooc. 

(b To prc000 th a ceozdto co cc to r tuo or  
o1 two to noico thct to eor4c, 

Thø t,or 4 tc i1' to s Gouia tc t that c r1orno t is 

tno Vcictt0A of T . YOic c1 q o itI7. Vcz orc1 o, octet 
melon In coicic mp . ct ion rni bo o - ec co o ottza1, 
tho uchaCo COc1O tho a t ► motion, io aIca a CIrp" , a 

ci to tho mt*. 1 r o inr;ct. pcpcco o i cQtjnctio tcpo, 



3 
3 

• flororc do rta cic any ail oio + do€aiGn  
coo tiuOt ttzot. otjcc on ha to chcctorto tho otcnilo, 
Zn tbtc =ft uo +c o lat co in 6tCt ci octutptoz. 
T o o ci o too cioU 00=0 'fib oil tho cieniC3 bt Vo bocr  
3tttc2* Os tiic ccch oiCMI Ic, cc,aiicblo in ttio farm 
O a fitco ccico, 

In ootczte tt t c o la ciuc ro a a .cinatton ta 
botuooa a tavcicc on1 an fltt y coic ic  

t lU r valy o uavc1 i t d o 	i horn voiuo to noU 

tbiy czx3U ozcopt in cow 1tnto tico I ovol, hiao a 
tvoiot to oohat In coo ctcctor, A vaiolot can  
rovoconc by a ccc acu o of cniitioo t, Lu, b-0 

s •V c 	r+ to dcii to tho t cc trtth 4.F~ opli iitiRcr voi 

iicc to wit Zt it, aü that h , . , t<o m i 
that 0 "' avolct b r o 0 f intt o o i t 

!1c20 t o wo tcoctc to cc c'ato tho co' oo t'cvolct 

f tho v o '3C col=:►ak*c,, 

C,c 	coico tcco to 0 ttco c Zicb co w of 
c3tct3 cmo ICJ to3C c ui' h ' 'cDio A 	cr'f "i u. vco on 

Ica. 'mac loowcc Z2ci'lcattOn ov c moo. t) o ptcrp7 of14 
cot o!z , the Ia, c~noec that t oao1 GGzn to a tvCtrefict► 
m,." ei tbcsi b t: u►► to tho curfc o e 	o they pro co 2c2,  

J u it9% typo 09 UOO1CiO to l' I i IJOVO Lc tho 
alttpio ofi btone 
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1 .l 2 ► .0 7C1ctiOfl boo 0 toy i,cth thct Coco 
Own Gotm to c taon rc 1 t , thou ► to cnthc 	`Ictoo 
o1 t ca 42 is OfJa to OLU &2OthCZ! Zcflcto c.2 c o 
bofor o t zoceIwo to tho cuttoo too dtatn to tho G 	, 

la QflP 1 Yc ?c 	O,77 	C 	' h 	o o 0 i 	p000tb k 

tiiti 10 ?o c do . The 	occ 	o 0 tnal ipio ro1ctw. 
lo= mko tho 	to 	fteatton of 	; " y Z?022.cetiono cir 
c 	the rc*ovCc. 	cocz 	t 	co* or 	t 	of 	o It 10  

to DV0000o the tcoo to no to o 'en.wo tho 

.t1Stt,1oc 0o rwh co par 	tblc, 

t cp Io1 hi off` c a1tipie io1ctIon Io tho o* ollcl 
7ovcrbC tttb oz 	 tt io. Vi' tL'o pc 
In t) o 	ctt ' o toyco tpa ccttit £'ofl.ctc1 'cot 0 

fob, oz thto oji b rrxo c t be to the tccry 
s 

 
cictIt oo the t?cvol ttL'oW the :: Cc .o o7c o* 

too a roccit , t t cc Of Iwvtn , cop CIO Z?c2Ic3ttoo VI ► 
C 	t ico 'ccoiutLono  uo b vo 	1c3ttou, foIi c by to 
rc vcvb C ,on t,oi 0  T;oco 'tram cm Icp ttth the • t 'ot 

Of tccc1tr3 LW TV ro2ic do # 31 th,  :p the uho10 cote 
c2c t't o cc'i oo c z'tnjIn, or  cix o c3iGci c t t '* 
Io a 	 3g f 

v n v vow^lc tjo * The c* lay to tfito O Wc= cor otc o 
of ccito 1, tt the omrr ' In oh To ro ' ccttor mottnt 
ao,01 I 	the gr ay voficttiovn, thuo ico.cIn3 the 

roc t t ton o0 OIL the zeIctc2 o ro o0 

J 
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For tho oizaplto ttyy of r io t Ion tho oiCnatG aro 
oocucd to bo eo 	tto jo. I cvc , c1t the c cc9 1rj 10 

dovt for ccn1c cInjoand tho otc chant oo utli. bo 
toceribc nt the 	ttto plceoo in o theoto. 

i3of a tic pOcO2, UO Z1cO1 Coconcoptt fr 	it on  
cyctoo theme' o 

Lot 	fftct Oofino cxx of t icortnnt wo 

Isis 

i.i,t~ j fl 1a. in Clio co to of thlo verbs the orrci] to cn 
uc ii bchoet1 o : °'.io o of cc pio voiuoo. 

Li,, 	l- A OyCtc 10 U eoilocttozi Of iictci 0Vth©S 
that CcnxcctcQ ono o vc ciric,00Uc thQ output 

oleic, coy d 	t 	 cIczitci 

by c3 Other cle .io, eoiie1 the t& t otrao3.v, coy 

S.+ 'tw4'+Fi p:c 3 the c Lf,,Ult, a tho  oz'{~M4r ctcnto 	c cico 

e ciic3 tho re-ZM00o of the c ctc— S, 

tchcictaUi, tho o atc i ocn tx 	 b3 a 

Lem I r ie,..wl 	t~ 	 (A.i) 

F 0 ctn o I ut otioattptt *cool the 
uc i or (14,1) tc. o o o C 	1 .fora 
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1(t) C H(a l 	(12) 
0o 1t UffXO3 coo xdca, 

►of 20 ct1210 oct to bao rcc opczcto o tfi  

Gcft o tho t `CC3 COIOto `, 

A aln 	i. 	oif 	OupAt a7Otct to Chou in 3.1, 8. 
A Q7ctci to one to bo 

ti 	Qa!; 	r t1t Inca &UUt OtCIt1 
l yto2 e o ra5po l ' 	*biftC cat' 

Olt cv 
nett ) 

43(t.,~ta  
2 a 't 

C y( t) 1t~ r3ACO 

 

(103) 

• 

S 

A o17 	to cold to b 	cn atho?4co. 

t cwcc to c 	to Hsu 
' tho rCs ,OUO of tho O1Crl to 0 

otc1 () c mow. to 'c tczo tho rco ico 
o tho or c to to ctng zt(t) fc 	con on 
o', 2ht 113 

n(ct) 

,4.&. 	 A t1 2c cold tO bo c ttt o 
1 ' O ?CCZCO3 of ttto O7Otc to  

2l (3) 2 C) to uo1 to the c 'a2 the ocoacco 
o2 the aYc c to tho trjna1 rg t) ova r 	o 



IN 

1*1* * 	a te"'. Acrctcz10 0,010to bØnr 

ccpicg '' 1() cod SL(t) a'o t Im~ 

OtC7.0 c C. a 	any oontott than 

• Ca 1t + 
cI. W,,(t)Z + 	f t ] 	(t.0) 

. 	" 	tatt ctcpCoitc ti 

try a covztnttw Ito 	to tho vats 0' 
tal 	go0few < 	to1r t , co 

1 	~► 	_ " __ __ 	.-t 	w io unit t 	tco 

to bo tho ticvivc vo o' tho Qntt occ, ac tc1 

	

by  U0( t). t 	It to uco an cz ov to 

UO(t) 0 dun co tho zQtco raaa3tCa of 
o cc a► ter t t . to aoa*c no 

Z ( 	0 U0(t) 	 U.?) 

than ZTCt) 	 0'14{) 	(.US) 
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14.10. 	 It .ins p000iblo to 
&017C0 tho OtCFQl nil + 	'" l ' mt 

c' tct10 Unoz tranfcmtio 
tr roouoit 4ocrUoxzof tho Olean% 

hoc OEM to Ozt erro r o a to the ttxx 

dOt fl G0Crt ti€1 it tho trLD3zcfoD is 

in 	 flcr trona rich 
co te o tie zboc1 Occocpoottion or tho 

13 l I tcDt0 of tho o uuio ct o Doom 
co tot ea oucIto ¶O "o a i ' t ontorn or 

o oizzo1 its r cvrca to co the 1?c 
cpctr4 or rely cc tr of tt o ai 
The 	 cio voi nipo c o 

~oo 
U) 	s( 

00 

_a* 

(1.0) 

(140 
t o ty 0 D. The J ccz 	1c!)10 
f 01 iOrorCfCZc t3 Go the `scuc v 
r. Lctun toctvc3ol thou, 

. ( .6 :3l zcZzocolto the tvo oto cot even 
the to +0z to to tho fc+ , c 	zt to 
jai f(1, (1,1O) icwacczo the iavcco tzci.  

the fvocuc y 42 i to the 
tip 430=1n. 

¶Q Gctinttio of Via. (Z, )3 c (1.10) 
too 

occr tt+c is I I f (t) I dt < ono 	(1011) 
oo 



In cs + ttton, tho 	u too co tto .o that tho irttot 
t(t) baa to oat , g in or4oz to too ro to' tvanafo cblo, 
N 	*itUU nook thot all thorn cor.flttonc to cotofica, 
In ctcit ios It titZ of bo nac thot 

If(t)1°  at < 00 	 (34 ) 
coo 

t,o,, that o 01=1 bon 5i to o r 

C=VCV tho OI CU ►1 10 ocii,1cI 0a tho ctc to to bo 
aatycc on tho 4 tcttc1 cc ,.Oj u*, fi2t tho co t o* o Po ' to 
t *oncfo t c en UD co bo uoc 	I.io @ tccto fo'u of the 
=.t Cana' to ucc co no to oc'T on a 41 ta' 

at tio O?tUflC on c Gt 2tz 1 coutc tho 
G ate o1c 	oo vctr tt ntto to co c to to  

The 4i rcfi otOt!'iC trc 'oi 00 ) po , the 
q►1oQ to thoaczr vcrooa of tho ooiztiitaoao otjia1o,  
0 civca by the , 1 c'ii t3çc, 

it(s) O n n :) a 	 (1423 

Et 	 t 	 '̀ (13) 7a 

o , 	~~ ,y}e ~~aierwsw w~1s+~11 wt Ml c2 

1(s) oxl i'() rya in onc'ai cc-)1 . E &n. (1.W) go a 
Rota 7iofltflc3 a pc?t d tc cc uo o of nitco uttb  
perlea U. 
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~ v 

1,10110  bo tflOic2 B OA 

'bo o &c c c t 	Z(t) 

tho nwt otcuza u(t) 	.fica by t 
pacccno thaw ' ta zc tticon .  

+c 	L og r 	" c l 	Y(OO'* tho 
''ot -c Opc!" Etar Of trio op olC "'" "(t ) 

Coro fl (u) la 1mzm ad tho tank. twz ion 
O It oocto1r 40 0MMO tho linos 
i c c Gy~c. 	eou bo cbotm th 
'► t 	' 

 

fw tori fl(ti) cu tho 	 u co 

h(t) of tho Unc'i, ttitrztont 

o c fo a 'o ` .o z pct-mro 1 polao 

i[Y1..lM ulco 4 o ry Of O for o .r~ +P~i.4k~^'"'iN cV~+ihiJ~Yc JL.ii:.ti~A~ 

ayetcm# thou tho ou c In civon by tho eo o 
to Off' till 	Io t th tho nu.co i'ocyuoo. 
T Ua to no-in 1n tho Lti3, .8, 

I£~ 
 

crn bo thcDcttcoUy o 'oc c no 

co 
fl (2) I (t 	C) t 2 	{ ► .' ~ 

... 00 
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'3 

co c~a to 31VOfl h(t) raw Ott 3 • Than It 
pern2X10 to c►1uo 0.0 tworco pzobIc cti  
s► 10 	O0D ,0 cc 11c3 	 inVcOO 1tCZfl3 O G .  
t oma Rc~ .ne TLto cc a m oody to poofoDa t fr 
perot r l oLca .o ocUct1 tho t src'co t1tci  
C icO 14*) 0 *7) 0fl tho t ncfc ftt on  

1. 
 

cofl bo therm- oo1 c'caoc cap 

(V) n Witt,) 0 "Ut)  
2 	 n c(c)r(t) 0 t rc (t) to tho toroa 

cc $t ir; gov y(t) 	DM.(3,1?) in cam,►( ,, 3) 
to Gotq 

C(t) ( 4r(t) 	(1,19) 
th 3c 	c(t )*11(t) o U0() 	(1.CO) 
t o U0(t) 10 u1 iL1cc. 

o coct oo c 3 u 1c tbo eorvo1 tin of tho 
iatticl cr2co t vc2.c,, tho oaz 	t1co copO o c 
ttio 3!m c x o. A t cco of ro' c t io i toiac 
Gross ec,occ1 os 0 coat v ioty of UQVOO that vivo 
ct tho c.t7O tz co t E clatcd to the ovou of our  

4 ccota to oz .. Of g 	c go thou tocc by oil 
thorn W cM c r~ c0o 

tan coo 	oO2ci to the 'tLo cal=x r 
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.~►`"~~r f 	s 	r!; t 	1' 	In nQrtL 3 oocztc op '►.tlomq 
tho u 	a ttzc co to fiefs c nc c`1cetC?c1th 

t c ct tia cOoi'ftetoi o ooo to **I,s 
Co3c tho i s on Of tho tc'Zc3tc2 c W W OM 

ticVcD EZOC tho i cz't o I2o L Op bo tho cUto 09 
tho ± f4cz .or tt1tho1 icvo P1 0 	, tho c..1a11~ o of tho  
p 'l tc to t 	Novo Pal 0 ' 	'° O tho c 1tt o of 
thoo vorlc3 c taovc co r cvo P Gjo 'ban 

p a ? 	 o eoJo1, (1.31) 

T oco cto tcx cm 21 ' ioa oocfiecto C  

tho 	t11CO o ` tbo 7o1ctct1 tucVoC OO 	to tho 

r: 1tt o or tho £Won tacvo, ' 0 'cf?Ycc,tLon cootoo 
dopoO in OiC Co1 	on tho c: 10 o 	ieo 9 

ct2 tho uc . 4tic3 & dcu itioc in tho Rio ca3 of to 
t1 o trcr`r:Yo 	n tzio1 t 	oit o3 a tor  io D pc 
cu10 to tho ftcfcto a co t sct 	0.. tho f1czon 

yj 

tho fac.nitj cE t.31,,t tho vo1otti of ' two 
avrt t c iQ 	pzic co 	c 040 tio olc etww 
of tho cc3oi tOt iO. 
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a,rc 	t Per C,  £ o oou1c thov a 	t ma 
of tho c lu, Xt 10 clams 'emm 	C3 that tho 
vofl t . tavc £cua only u*on 

P Lop► L Pa-d  P2- 	 ) 
Thro ofIctc uoc c ford of tho bowvetco thct  
ccpccito i c czc fi rOrOZ2 uco incIonooi  

c0 of ?off POVic C ? Teo thou bravo ci Cfl?C3t tCJ!, a non 
ottoflhlQ fl3 ttr.i b;uac by tto ccionC Po `ict . 

A p .coCO  tc 1 in tbo op, op amC l 
tho t Cj tVG3 bow , iU bo cu occivo1V of1ctcI 
tctoon tho t lcfcoco, tiltb ci two I c'uc1 cuol 
to tho t ?*,oy t cvol tire, csn an czW tz2o dcw Gco 
cm on tho ioficom eo f le sci ao  D ci o of X109  y oWl 

5x3PJ io 	iono fror o tho o obcmc by piauz3Iy  
oc nb1Lcica rvicttonQ, 

Iio uctc? •rcvcbctioi pobtct "no fict Vccontcic2 
on tho bcco of tho c7qcou poziaIUcity of a natto of 
cc1•c23 fPOc tho Poctim Gu# eta toots fov ano-
1c7c Coco, Ot o than sntntj i cz or i ci Novo boon i o 
ate co i cc ioo Lni ullao oproni liantS2.cn to tho ciwgt 
$czticn c2 cc 4A c c ft Co oo ^ 1Z'ol l crocus , 



I 

	

13, 	 D 	^t 	1bc '1O1 o ` 

cC.Ot3O Coto PX' C CE&c hoc CCOa Ltri t3d po t f Ocro 

10 	e An the Ioo 38 tozo, fo3oz c vc eo be vc bccn 

c o In to co iot t Zr 	ro m tho O IVI 
rt1icati.ci rm2o10 	CC rcica 4c e, in the otfi icy 
caiti C31iDt0nti0fl of tho 2igtaI & t o pa 000in olcthta  
' ccaqa3 the IW "c1zicn caia ln=ctiv`'o t oo 'moo f 
dirait ► cCtutoO 

The Vic: Ci(& cflt cavoto Inccjhyoicaj t wo 
~oaol io OOoocictcG eta the t2X G: ~G 	cr3 the 

	

1 ot 	co ibcttoz o tt Co (L) tho 
pvtt2t l Phi, c*f lotic c cieoio £'t ooie o+ t o 

ocoiI3 in two o crc3 t Sz on .ca,, 
O) they MIiicc gcz eoiczte doto prcooctnj the thon 
o ' Liv L3C Ote"I cOt 	C?tfl Ct c0thL 

clGwittC3 02 utcr. t3 ce0 The co zibucion3 c2 the 
cl40 Grou oO4,ic a .th tho 	oration of the alcitol 
ea M ID thao c&y c . oi u ,o tioa + pl+to1v t'ov 
2. jLoicc3 cOcDi ptooitnj, Pollwilr the 
the O :O Got,  €hcu o hcvo bcn ny +c bo co ibtttioac. 
tan ; thcco co thoco c2 t u, 1ocr 	Trolt"l " s ,c 0 

tin the CLOUiU ; CXt to ►n iii e ooco of ccic 
door o3xoc.nc o 



1'7 

In 0 	: r 2oc otho cr4o t OlQq 	c an cc 
OV0, 0.1Q opr 0ooin tathoG tot tp c o, 	thcr  

r^t o the t e c2t o ofo tho copizei 1ceoncotazm 

1.o*  	 T 	Zo P'QOc aIZ1 .0 OCOD t O 

th rot oc1 eo sc to ort g c :oi o:' top cso a 
c the t itity c c c of cl & I n d o rot 

tiara 	t ocotLc 	nos thec~ xo+ool nth t 
-Mci ca i t&o 'a the 'C. $ C 2 t 3 1to vCeO 2 

C&?Oc3W3 ac 	e1 cioif by tt c O2l r 	-AuR t o  

C c—lvo lok O as? o Coczio 23p1 o on pn'tp. AU bz 

eft 	O c3 t CO the oio + CCt o 0 1 lel e1 

c~Lt ,c ' uor o a o o1oc1 cz3 tcouc LAM 'Cho cb fio c 1u 
?c31 I c c 

o c o ala to doo o VIM tho thcct2ce. ac c to 
0g ' he cibb #o' t cic 	&ato vtth the 

pC~; l 
 

the VCA c& to cot 's 'ho 'o cc o 



K. 

• 

of 0 c  oL" ton of c" *n at(* i, ' 'ho trc 
ooto 	cccn &iri thQ procoz eontont fo  octi bo cocmc  

tc bo it 	o 	zolxvctox t'tth cotntn a tc . 
tto o ' To cot b1to1 .f r 	► vobrava to chir t tt $t to 
h *ccr+ 

 
cfl2 r lc"_.t vo, 	O cicc 0 ci'tct1 poQ! t 3 

th the oono O2' 

t,t h..f t tho t t 	120.114 at 'b; cc uco co t2 c to. P 
5 ib et to 	ctc1 b' o vc o oudi a c & tho 
CU jc;,90att& 3 MI 'Q 10 ' Y "bo fort.i1ccc 00 fo1I . 
too*  the vt cttcz ci 013 0001uc pz comic by the 
o c tio arf/ c n..Y.w.  ) 	A..RM Z.iovco .c c of to  the cum 
O9', o 	 CW c c acc b 	t Y M UCI M/ CV CV. t C Y?rC t 
Ourf, for 0 Unoc C I o ta. cu t% he QUC Of  

In► 
 

i7 L331 Cog ton UIU cito be a R*M ioa of the 
o cttO 

	

to cctca 	►cr co t1 rtton .o t lltirctant  
CIO* c1io ctot am"O if the t2.c crnio of mcvoc 
Sc cveo*  C OZ3 c21ic ttIZ O3aO. t10 Uthotoz,  
CO 

 
tho Oar of the voclom 	u r eci DO  

acrx to be oo c c tho arotca ocn be oac 	to 
be 	dci 
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'' 3 '3ollmOc tloT wk '£.t !'h tho 	tc w c Choy 
to Pop. OiO c Di conobrion ro t.oncitp trnot Do ho in 
s 	, Di t tics+ la tthtnr un icl in tho ncc to put 
çuitrftj cic cc Ulm  W:o tt~ coos 	rz,cvEr  
a 

 
ioro or  ayntco coca eQ og uot cibotL'ctino cry + 

phyo coycc vt14 hevo thoco 	atcc in thiot 
CO O,0 

Co 	► va Cot cic tho cit c:cv Wcctin ocl tcc 

cocoic1 cc c!Ki1 in the Plc.s, 

w the CoiCeC2X1 01ch YO GC' CCU Do 'cp$'Cc.c we 
oc the coMo1 Si3 o4 a coo t"" £w i on c2 th 
t?cxt3oCiOU pccti C7 Q1 CO CC C1l$a.^1 CCOVO0 IE'n 

to cop c.:o ciao to ton cr1 tv i c iooton P 
S~ t oon7o1vc tr7co uo zz^2 to bovo cnvo1ution 
tcbntcizo. Copotio1 dot to la onto1on c. cno of the 

tc hnlgtAco ubich boo v= vccc 17 bco trick (C o i`a 
+s , t1 OS O) fcr tho p po , he t o10 p oOO i 
vo1vc In this c 	ai Loin_ co'oXtation can Do 
o,pLtnc uc c im cis in ,tho ri3,8,, , 
84. 

Itc,,B.fl i 5octcz t otepo inio1vc1 in the ocpc al 
Octn (tc3oo1atto, Lot uc oicciino clocol r bou o h otop 
In the p'ISo00013 v too Xt con be c a ly coon that bore co 



r 1. thc 	t e! th j plc* c 

. ' 	C 2tQOfl off' tho rc* I o c tv , j( o` 
c taco ccc cc a(s), t1cb to  

CVO )1tao OI tr 1 tecto. 

   (44) 

tdch n to grcca ou , a. ,n ba=cx 

w) 	a t (cal . It(w) 	(242) 

21 

21 

t CZ?O (o**) *) a £1((4uro 'n acr 	'o of  

n(t ), a() az V►+ W voc;'a3ttvo i. 
(.f) can ales bo t tt co 

CCO of ' a  

no Cy to ac c lr om of ton.-:twol oa im 
O" tho O4cii apc z tai ?c3 t 0 cdo-AtIv 
C 	L 	c 

 
or tho Litoj. p't co ib 

ccn bo Ccz c c by 

(w)tti con bo cztc cn Cc 

) i In Z(w) 0 	i, 11tb)) 	(e.) 

a nO I * IjN 	 (206) 

3. 	a cam: ctton of  tho invcco p`OO lc tvcwfO 
c~S tho 1O 	Off` the CO ) CZ C?C3t'T (7C3 the 
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.L  "2 

cep1cit ocpc i u of tho i tioa r(t ). to 

tooc 	t 44o Is tho eqoco1 42czcn 

to cciUci 	omv, q0 cna boo tho (1wo atoo  

or b 

flczo the c t1vity Of the c2 .o pcvcu 

£?cac la ti o o ,pU .f Icc 

►o 1 	~a3 oAc o o' trio V'Se,20,6 t9vcc tho 

OctC2C ti 'i c ca DO ccDcZ?  c o1y cm cc 

at 	Cc.) 

gives U4 *e, 
6Scn a rw " c! ,vc^cz.cr Oct3 tf '.ct c 	c tto 

PI t bad ct o of tbo F113..9 OVCi%Ucr47 

tho t,' i oz'Co V" C1 the cc - Gn, RMO 
oen be vein ccccto1V co 	n , In the P , , 
Quo me c o i'ui tt cizj to ,r toe opo t tc-► 

a3 CZ c' ' -a Z3 the 	1cLl1 ciao O tho viC.043 
p3c) ::o 'Icai o alt c the pi o cc In the 
Ccz3 09 t2g gig tcc2 to 7(). 



r 
Fir 

x 	s p 	5  	p 

COG X i Jr +'1 

7 i 	+ p 	: S ((:a' + R t*.) 

NVFf'- 	FF T 

dr 	Z 	S+( 	5 4 t r Cj 

FL 2 3 	91 OCK DIAGRAM ',r1CW'\G C('MPL E X (TF'PS'."RUM 
C0AAPU i AY IC  

NVER5E CC?MPS EX C P~,Ti.' +vt CM  I-, TA'', 

..r z •a' - 4 	i + 
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T 

F 	1 
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l 
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FIG 2 4 BLOCK DIAGRAM SHOWING INVERSE COMPLEX 
CEP5TRUM COMPUTATION 
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In this cbaptichapter we buns sssn the r n zuttor of 
cepstr.si do sin dsco,nvotut ion using Fourier trs f , 
tar the cvcpuiatiorasi purposes we have to teks Into 
account at sx factors,*  The .mot chapter actually 
d*sls with the a+ 	ion considerations, tho 
procedure of the ** and also describes th• data set used, 

24 
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io cbcto 	moo tho co p at c ionci ccc to of 
a ; ~i 	■ . 	r 	a : w 	r w » 	: r ; 	o 	.. a+' r 	•tom 	~. 

ro r pa cc , wo ixi coo c opto tram 
C $ 	o 	co. 

	

Crawl(l 0 ocguo so of 	o 
r(o), Z( ")V 1r(. 	'l y IM rr.• 4a 	* 	I  
occuo a oo 4,, in pattou1.c, bo c cct4t of urAfc; 
opt 	r. coral .:rL1c ' Jrmcfoz3 if (t) o 2Iio a - 
09 the Co r o ((t?)]  B c t 'acs tic 

Z('O 	E z(t2) a' ` 	CD,i) 

thco o to c ce1ou vc iob ,o and tt to cccu 	tbct  
( } v O• for mactivc veiuco of as Tho corioo in. 
* (a 4) oo czroo for I z 4 > •aat d ivott3cc fo 

lot < It 	o11to tmvnroc tho v ltaoofeo orc o 
ca to Lt o P XlE t Of tho - coctc o L E( } i 0 

EC o) Ac ai mcuti s motion of s for lot 	n o 
t MIVi both a 	co of 	q, (,1) b' Z' 

OOri= L.3 COLOar i c otlon over 0 poth uithth tbo 
roCtonc of eo icoto to a 



z4 ) a a dz 

Lehr r= tho opcto of ch 	tho QWC2 o itoctioo 
eW ou t of has be rn c 	,, A os iitj to GAS U"o 

wz 	 (042 ) 
It tho o i i 	c oanci by tbo path of Into cttor 

oofoEao 

vO ) C  (a) t1c  (x,4) 

cq, (0. ga tho iui ca a w onoIo 	oltion, 
' 0117 tho c o o' . t og ion $ 0 pcfoL'cd 01=3tho 

w tt cIreio. 

Lot 	(t) oz T1n)bo thos 	=fovcofd 
Co i^ 	q (( 	`)) cii(( ' )I, 	'mot it ocn bo thcm  

7(a) a 

 

2(i) fl(o) 	 ( 06) 

to tho 0 o t 3-'motOf tho  

? E c(r) te 	 + 
r -►[NT_wAT h~wnT~ 

'iio Vccu1t to Iirn 	o convolution thoo'c. 
2bio io of fuc 	pic a ib tho 	.y Of tt 

26 
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2-) 

Stm LcEt 1irou Clcczo orotczo, Tho conon o 

(z)) cota7 bo c t4cc tho wtft ccr 10 rop  
of tho tircz4it )tom dtco oc i 

(&93 on 1(i)eould bo cow2oc Input 
oi*pu oocuorco ocetivotyThO ( )l 

procontc tho cotian o coucitc by 0 Un 4icoto 
cYct 	tho ou 	titian it to r.zcit by 0 

to otoxt 	thO a 	fo aoinition,  
t,o. 13, (34) 

Z' toa•tcu`oisC 1wt Iofi cuicpec  
on tho wt , a ►o 1,o,, ct 

coo 
c ►CTO t:0 of   
Cc, (+ A) bcozco 

O ? 0 (3?) 

1 tr ( 0 	) a bo Thom cc Z() cS o ail 
+s he ritc &tics SU the opcootor o conotoi, 

ii 

flo 

.c to tho aoto owl trznciou defter to 

	

.(i, ), in Jiff ont u ctio 	pct coca csicuotirn 

	

of tho 0 tt~fO Ct fl QUi 	l D 



Sx 11 
a " 0 	0 vzc'c t a o,, $0 o*6ea00* •s0 , I3  ►+ 

ci tho UiE c i o o, can bo c1cUc by Win an 
U -0 GCVIC D o çc, Ooquozo Q ( ')),  
thou tho hczoioo1 tQctcorL c 	roly In 
o 'E'1C 

 

or a * ' =f O # for co UtC tho 
aoouottoi it, d 	in tcruo o D7 'th tho o of 
Voi Ie1 	' .'rag " 1) alori ° 0 tho "" '►C ' 

ton bo dcn Vcr r 	vo 

tiGf c 0 two a fy zU ), IGo Locr cncfcc 
E(v) ct► lot oL c col pat t(t) cal 	cta: r 
pct v(i), t ► to tct o tho caicg cmoI  

kt uo e10 o cr1o, A(t) wczaa' 	w to 	(t) 

o N(U) 0 M( , 	(u) (0.0) 
Tic e ci ClOG bo tz.ctou in c!mo 0g  c UUt o cam► 
poco cc 3fao b mar (0440) 

(tJ) + 	(TY)l  •0 

0 £(u) 4 ONW) 	(3.U) 

14 oc 10 zcucl 1tiithi Of MO c coatoa 10 

as. 

) a Inc A(t) 1 	0 (0)  
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O tho'd `f gc ioc theb to 'fcco in 
OO i13 tho ao4cz evpatLwr 10 eozutintj  

tho 	c 	iarg c&to,0 a iio (t1) az V(V) 
o cor tnuoiw + 	U 	in gona t)t 

oonUnuw 0 Ct o tbo tzwco to c 	ti 
10 i 	oluc t0 1aovo to ob0000 tho b cu o3 

tcb tiro It coma If tho ppiuipol 
vc1uo to ( 	 ni c20 tho ocItto3 Arco ct o 

I' thic MO a tit* 01.093910 ccttc on 
op o e1 ? .~ o o m w phoco oiwo 

t1ic eob3ca tea c7rrA r A ro of thop oco tttth  
ro c t to froqtL7, 

tb 3 	
(3.1) 

(u) i}c O 	(w) t to no 

cp Cud 

U2(w) 
c,r4 d t 	M urwa 	 wa d u~' 

cboUn3 	in 	 3 cc 



f- 	30 

Xuogoton of Q. ( 4G) to øc o coinzuo porn 
CUM# 

Tho ozinntivoc av(t,)/,a r--1L 4f )/ 
'our2 to Gcofrc cV2cy b;} itl.n3 tho Uo kV 

'o't of t, r(t). Tho 1mc ttjo ocn alc 
poto1x to tho t oDSrc o or c31Y W UOI ; Qty' 
(q tc .ot o 131M= fo FoM .o Y 2 In c2 3 it cn to 
OOUttfl3 C 	coa c+ vc t c Gcri t o 

ct i c b o2 c' l a m 10 o' v v, 	1.o .ii 
oco obi, that io tho rzocn volto of Qt/t u„ 

Dctc 	is ixcn va&Lo, z'coa ;; It fro 
Cl /t2t, OE ' on t C3E1tiZ3 CiUou tho O3iffl1OQC 
V 	Pboco o vo to iich to co ~crcc, q 

A szc-i gaoco uLopp1n aiCottth tao be 
c ,76o ca b7 :,J" albo ,ob lsk t iS 1G '*~t3 

I . o io on r Ulvo 	tCC1 toretiou 
c3hcDt t coi trioo tho Ingoic on eoraatnc2 tn 
'moth tho cco 0-ovi tvo o2 tho 1tz3tpio 7c1to 
of tho rb ,Cop 00 fo'UUo ios c cc 	 0 

cot 09 pow aSoot ~o Paco voauoo to d off b7 c 
tt occ' 	tip oo of sTr to tho win poi vf:1uo of tho 
photo. 'Mo col ton of ou of thorn vo .ucc co tho 
va .to of tho ucpc cco of to frcc uc y to 

3 
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dam 	tho hot 0 a D coo c oo for by 
oo1 I cctcto o? tho Paco G t' oc &'o t1th 

a CivOn OtOvl tflc o 1. iic otop Imo o to ricer► 
mac. mil ho vcoo ocU.uo t c oz co 	tc&17 & 
e oco 	2?2bOic 0 cth2 boo been *oc in oep r 
2c--otn dceo o1 1ot of Ootc3iO Lcto tJtth oi3cwor. 

t £'O0U.1tO 0, 

Ct it thtc (21c crt"'t1an tO ucc1 the Coo cw'. 

c .3 9 rUc 	 Cctdoe be oz 
.cc3thc 	o t o Z,8„ 

At 	%'1 Li t7OiC31 CZ23O 	3C! eocc3 

thct o() a 0 	 (.17) 
co the Datum of 1„ 29 (V) tc the 

'c 	tv f0mv %30 Vo nw nt o ` o r:woU 7 
to tact all the otnrju . tttco of' 71(c~) o 	va 

~►c' hou a - 1)lC2D. 

'moo otcn lc awl thit thot C twi h wo bon to 
lco c oc oco in the up c half Li . plow c ?o t 

-
7L 
 

ao itcri mecca o.cJrz3lo. If the ftlto' vtth tv c t 
oz tl(t ), the twozoo '` .11or ttth tonafc u Loi 

,) co both to bo a cuocl, tho eo tl n to " ct tx th  
t~t 	 #, N" l n,►! ttran ,O 6t%ok 	sr{"fr► 	tC4 a,ca r?f 	1*r' Qr+~ 
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tho upc 13,f x 	It eon bo fltcQ  

3intc t Soto )iC n , in by 4oftnition a 
aiCflo3, but not cU + n 3c l Quoit co 

QCQ, Tho 	iOtit1Ofl Of a OUDC fWi tOf 
In tuo ?mt0 cimt fi ct on boo oil tho t oioo off.. 
ococ0 113 tho u c boil` o piano ot tho oth 
boo oil th polao er o'ocz In tho 'Ims bolt 
3 • pA= to tt t Z co Oct?O1 C 	r c , 
2a lion toco r_zcc ri boo 02. tho !Ol+ct) 
cn ccv000 I n tho 2.=cr 1'o  a. p1c to collc t 
a raamic Baca f=ticn. Thw in c c~4y, cctrt 
"eetorttion 10 . t, of  cittt tn3 tho unotioa 

In tt po'tio ; Oo to a nurz 	co 	tLou 
an tho 011ie' a crzn oco trntto 	tI 

iittin to ct itcvc by t 	nj tho z ,lc 
opac 	no a Mt=t 	c ?c o c z Lion So a 
COtt7Olutt0o Of it o DLUtC1t3 bCCO a acvz,=M Ofli2 a 
rzirz cco oc on ,, 

Iltttvoii utritt p 000 	tionohWt, c 
I 	 cc 	`a c?tioa titUab can bo ottci oft 	 in to?nD 

tilts tanofczo0 

. ` 	2ha X1U be t trenaort z(f) or 

A 

V 	 2 dZs 

too Co on no lz :G rCtton in tho Caine coon 
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3I  

at 20 

	

{ - E  d 	 (340) 

o tn1ocii in a, (. ) ei*mt bo 	1ucitc4  
in tho nca1 cco ca tho tnoon1 lurn 0 

oA zuIoity ct z + to `M+ arovo tho t1itt tij 
opcoUon .ccc n t, (3,10) hou to bo 
corzttA ` o co24 tho d 9 ' iou1tt, 

o 	lav co U1tct tot o o Octlon 

2 3 T 	( 680 ) 

O V0,t 

 

on1 93inz pO O 0:` MO urtcz  

cpc3tZD o ` 0 oc caa ouguoi 'o't3 ► U2$ c" 

L 	 2 p '7  a Ot Los. 

' ►o c2C1 r(4) cc bo c 1tton cc 

Z 0 u t3 	4t) 

ic2o nit) it zr t) crc ovon ciz3 cI4 pc to of 

s() moc3tiio1!y0 

Lo .(t) 4tiu>  X(J)o  odhovo 

X(v) a tton(i) 0 1 Zr () 	(3,) 

Dd tc2C IQ tc? tgu to of both CO CO 



m 
TL.1 

Sol) .0 	o(w 	.4 no  t,) (34,833 

t 	o 	) <—> 	,U) MA B t) 4."> 	X+ 

tho feet that tho .owl rato o" c i cvon 
fitiot o 0Oi 	that tL o ` aW r t ofo 
Off'' 013 cad QXZ3tiOfl ±0 	 rCt 

XOM o flo o(t') 

	

,(t7) 0 Ztt Zit'? 	 , ) 

c 	corn cca bo vo oac c 

io z(y 	 + z 

ltx 	 fltiV o2 (,136x) 
t G C 

hiz0 Cq, ( 1 ) 	atc that tho c3W a 

p; to O'  o PotZ?c tr flCfOQ of o CLUOGi f ton 
foü a flUXc tr 	o p VOW* 

A(u3 	 ' 

v c'o AM ,M + NO  ao yutoo a pb000 opcotra 
':'rm 

in n(w) a in t (t7) + 3 NO 	 009 ) 
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Thw 113 i (t7) a ()(t') c c cc 1 o' ointj co of 
in ). Oo £2 In X() to tho cp i of  
+ocucci otno1l  than in *+ ) On$ 0() ViU be oict  

Go 0 BtThc1 	`ora POW c tbocoo tho phcoo 
o 	(ti) t * "ix, f UU a ct bio Ez?oti the 
c=!~ Itt a CcGtI h( ). U In 	) to to be the 

c 	off" arm :.0 xi ote►oi in ZC) tiot be o 
all Ito ptco th the !pc" he 1 	icno, 3 t 
poieo of 1i a(c) co the poloc of Xt) cc toU ac the 
ocroeC UO t 	 tO that the ICO 
CO i3O.$ CO MO cc3cO of X(s) tact Ito tn the uov boil 
of t) o a 4. )°le Q 	ito 19 beth the poicO CO tOU no the 
O0+3 c E(o) ito in the pc e a .. picro0  1,o, 2 
rid) to 0 UACM " cao cizi9  thc it t : 	 only to Moro 
0 U1 h tCUOfOVt3 vott tom# p 'b vmn R 3 x(u) 

X(v) but Talc► bctioon the in 1(v) 04 )(t,), 

a VZ?in3 ro co cp1 otton the ci rj to this 
r (!ct CO in the czcQ phc oo  The etc p coo 

coqzc3O ny be cc1c iii* 	tcui p x o occauo o 

by r4cno of on cto1 voit tt. . 
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3, , 	 . 

s) n 	(it) 3*fl 	 (3j) 

M i t t' i "~ ! 4 i~ s- ~r ~~4 	R 	r i 	4 	1_ a~, 	.: ♦ St. 	i a 	E 

# to t= o t X(a) " teb o x2 c O t `oul " iho 
COMA= a p1on 

in S) 
i C)I 3 CPO M01. (3,3O) 

(t) 13 	o 	(3.31) 

(x,01) vo tZo coz .cz ccpctV 4 +tic^zoto 
fuittoflc or untc ce.p10L c v i, 't 	P) 

2n fumtion of tho prticc1 eotoizi, In coiu► 
I t eazpior a pot tr to two tho di ceoto 
Pcttoz t n to t fo iao1. fro + uc LCD it p1cwo of 
tho. . » onsfo , ' uc octz'totth tho oozno to 
tho uit cow (6" 0 a ) , Iioovc It uo vcplc o 
tho ooquo o Gr(rii9j by t(g) e g I 

O<ó< 0 uo bavo 	c3tiVO47 mac. O1 tntoc2otiOZZ 
CO O tO o C2 	Of Zc i a ccii o 

~'- c in a 	(O.2) 

ciro a < i0, r is 1►ocitiv'ot o 0 	Its on 

pon n c Uv do ry1n3 fw do iba th'co otcDo 
i o1 is l in tho £c rcDco poc cacao for £CtU'tt to 

tho Ut o tte to czo 



'i% 

3 

I d arnt3 to. t o tttx, Cotjo via. 
c.(.r) 	, ),o (.6) ; coo coa1a u of t 

tho ?oiu1t by ~,~ Zn trio DV, c .z o Aso cø eon 
g"in to r luct . 	`(o) c rn3 thoo u4t ere3of ego 
eon eo 	that too ` `c t o vot 	i to to 

co tho poioo c 	3 ogB(s) v LaUUj tn,wG 
'by 

 
tho fct 4 o a ot. t8z 7 Atto itwo co 

St a n zootOcQ Chia to t 	OCtb1 tc tcn, 

In tho r'oz,cn 	 flz, to tovo c aws tho voluw 
Of ''a# CO a 0 p* Of tiei G®vo 9CV0WCblo Aczto 
c ie*b 

 
t111 bo dccc to tho izt + ha c', b1n 

v izo Uao cCo c bb ot. 43 , 	0 



e• 

, i 	 Act to I cvo torn In Pico (coo) 
try o b1 c3 	acc tto 0000 iGi ctco In tho 
Ocpatiel 40 in eonoittom era co  

1, to oró ht7i 3 tho £ritno cci c E'CGl 4 
Dio taco tho dct3 u.tb tho otfl i c of 

$3IDilI2. Q Qa 0 to 	ob 0 d tct"' ' o Lc Z 

2. Uot,Jt t to Input coqi,00 b i o fectorG 

3, T 	bo 	o tc, t?Qncfcz of ttzo 
t oic tc di voo in ut, 

,G, £'o o tho eoIo ntot 2oCF~tl.^ an} of tho 

VO I twci 	oiapuc, 

6, t teo tho t cz'co oiic' 	nofoz of tho 

'a 10 Cc 1c Oo tho co tat2Qi o ` tho oo icn 

ccjx!U2. 

ULth &C flt y 921E)W co L o t1tO 1 f roto FO*, lo' 

trncfoc mo coc c2. 'hog oat 	t, convcrtctrio 
poAcx fo 	fool pct fo tho nx apoortion v.o 
otcncl by tc'tn a tt of 10 M . oo t c o 11t io 

In tho ►lam ccCfl tton. Cm a awrolflta , vc p►• 

	

oo V%--C3 taco o 	c . uit'h tbc, hole of  



to ctuGUVfw tho lmaty Pon c 1z(u), 
F v, tb tho cbvo cctio1 Dc3b o Imal~r 
InutO t O M ona Vbuto r t ariozi t,OO cOatc.. 

o'c=t ct io t°  ''t of tho con ur# 

2cta to £'covo tho c u of 	£uct ton aidam 
w icc on ro D2CO,, 

o icct crop am tho ccpoi Goon eco o1 non so 
tho rc ovc of tho co umvo1 c: 	o f cz c ooton 
vcO 	O,1ith 10 chtovcs 'fir 	c3tIZ3 rho otat 

to tto t 'co cc1ci ocotzrP=000 

V1nc21, tho ozn o 2co b r tho V~ Oro 
fcetc by T 1*h tho 	t c o oc2 t t oUvs 

39 



dtcao t too vac coil cztc1on boc on the txoctcn 
eon of Zia, nro1r G o tii'u Co ttEtozI c1f 
by the fto11 pct; of Oil o £Zt of Goo Coiciong 
Gw 4nj tho offo v o OQiaIiiC -ouvoy in i73 *+ ~► 

!ho c i ! o 'c in c o c uc via P C ZV, 
n d 3 , c , c e13 .7 cy c 	"T o D ~'i10 su In 
to 	—øo,; 	Q 	c.ton i cL Lis zoutjh1y 

a 	tap cG :0 he cirL 1 unto 
3optb In theco i-.Pc-c v uicc 9w t0 r o o 100 moo* 
The ?ccOztnj n37O cn acc'2 tho rcoC 	#,uc tco 
co • h . cut C Cyu"!COAC3 c1 ?.  

Tho corUjc co douo in ROM 	43 o1a 
alo V43D - v ' d leg, t tco of 0 ccw,  0 Tho c oup 
l cr ni of tho cc  ozce ti co GO r c, i.eco, a the 
mat icvai ucn Std rt c The iaittol o fc ,co 
270 'a. '̀ o , +coz zo . macro topt 0 tto bo2 
the cvc,o of the ctei. '` o czc'rjr co o t co 

The 	c c; tr c tzcpt 0 	o. bol= tho cu?gc,o 

c 'th+o U C?, 	O 6131tei vcz fi; uCO IO7 aith 
o zitt3 t cz t, I or 6 i1iccon1c, 

L( 



using thi real dotaset thus obtotnid ye 
cc xi out the cepetral doirt decozwolub.s  
ion, The next Chapter decd with  t results 

di i Sian of this 
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VI.- 

ru 

o ecptz'c G tin rl onvo1ution tcbntço tcO 
tcotc6 on tot o tot, a Vo0i +~ntne 

2 c . c s o tho ro is OC90ttt3 o°.bt2 ul 
tho ob vo tcntçzc Ttitro to c tca on n tur 	o1o; 
1,s cam 	bavo p1otc cbo ccz10 nu'4cVa co cbc t000 cis3 tho 
eapot a1 ct Utu.2o Coo lantos ' bo oc c u! bao clgad i+ 
cz t r 1tt Jo only t? to tho 10th o ; pio a boyoi it I tt 
tno only czit uiaton t~aict Coco i 	on tho c c10 
oloccow a s oo. pAc ocp 	ootot,tcL 2c tito c 3 :itiott 02 
tho oa 1c c +oWo Of tho COUCQ ooIcc au tho r 1 tO 
.c tCO VcCl) cot tvOlV, 

A Q cf1t i o t t tho c ct p .o ccotiir titztcc 

that tho be c to io octUctorin tho r 4 off` 3vU 

o=p3,o 1c'O tuj both pay-0 .tlso CO or ivo cuotoi  
Jac t to 2th c to this oct13c y be vto coul6 btu 
c 	to bit a 7O? C h013 UptO cbou 	c I k oCrio tho  
vt t t c 	,no to ao ►o oriii pocitt o coizotono on! 
boT3zz thc 	o oa r t-tp1iuco ova amtttit1 ooU, 
Of ooizco, tho poot o ocawoion bctcomtho of:n oo 6*3 

cotit+ hao boon 0 	3c?ca ro pcvt o' tho + tc in OCOW ► 
o bch vi w 1z 4fo ,' tIO of tho pvovtono ma t vo 

ootot. 13%t th.o lot, in oirj oeoc ra  
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~r cfl Coca tho cc iox ecotviz 2oca itt oc4 cto ,n 

to bcvo ac 	Mot the poc 	a 2.o 5 cci to 
ctibQtc1 to tit Ctrneo tinvotc 	he 	 coz  
v lc Laf to tbo tAaclo rocDa x uxctos, Zt vmt 
to cuut c c, hook, o that thc o is rs co cbta c zt  
tho u2zc7 JOI .0 IO1 iLctV Ccfttict o eo9 of 

1 zin sew cttoa o t t ono c Ct n tro~.ccia 
'cca o wion go tit £UUZ' cLcctcz7, 

 cc-to the rCOCVc► r -OSGhtC  

C3u'CQ t cic, 10 t'c2ov c3 cu 'co tYckt bco boca  
p1ctc2 ox a cc'~ .-4o per' b c:aco 2 the 'Ucr Ig(h 
c W 3co„ Xt 10 a3:;ctblo to CcU o 	ipolcz 	ctb 
on a con*loC pap.i i s 'c a Le b io to plot b**3.c? 
cr cotta 	Lo to 	tici bar pIci ; t s3 ccccic3 t C 1C 
cotta 

 
to c rc9 one 	A ctir3 ' ye ^ ciou zrn cthcv  

l la of I 	ew vo coo 1oip,s #bo t && to q t io2 bCt2C3fl 

QO to 1O cOa1 be ObtciE.c1 by t om; 0I3tlOr The 
c Qo taev ,ct cc L' t n cots ?Oc 	SAO cn 
co c 'Z3 c )lo, 740 ucion ov, to c'c o t,cy olot 
1A Z),~C3 C J* o (c 	0c91co). Tbo ce oo vnVolot ti`..9 cb 

tO CC .o c' "tcs 	= tho caJIGIn,. 

A p1 aiblo ctp1cct ton o' tbLe c4 t eo 1G be cc 
Rolloto. loc3i1 It to occtc that the C ► WD t:00a) 

o' the v oc COO~ cm han tt z ccro at o c3(c) aid 

t (q) c aioo c'o ocZ)ctto of the ct ►o s?eC1t cl the 



wom coic ompoa o "st n zeoc vo , to occc2 
cboio, 1, + Q) OW t(c) c 	 o cop ct 
tnotda% c a Vccult,;  by uttoiin uo Cot o 

to 0 q) a ;(q} 4, 	ropa) 	01) 

c'o ta c q) ct 'I ,O ,(ct) 	o o c ixotc *I" I() 

cV6 tho a oo2 pct* of 	 c) thct 0 cucttpooct on 

t 3(q) ocpctvo1y, Duzinj the rov co 90000rjo to cc 

MO  
to) antes  

n a cccu) a in 0(u) 4. lean (v) (,8) 
(b) aftc o o h lane 

Thuo tho cotkxitc3 ocett'nz of aCt) 10 tho cruo 
op mm Of (t ),p c1t Lp ,Utc 1 r a fc c 	t) in 

10 the oc2t of tho co cnIM13t9Ott of the copot' of 
o() by that of v(Wq 	Xa 8o 	=t 	0(t) t ft be congla ro  
hmi 	both 	az p c 	pt, f the phacoL:t 
boo 0 

 

1i& 2c 	oeo CCP3 	D  Ito effct ion by to CUM 
o(t) cuoy fo the fco o' n0  OF Cs V; O  tt be bO 
cattc t tbQt the c cper of (t) c er t be c o 1c o 

c to tho?ofWc be eo c ~tc 
by 

 
the comm of o(t) Qv he o (t) alc3 r3i(t 

e:xl c 3 city bra co t2co ocb.' c c of eo 

UL.' 
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Lc 

oco ct cat r s 	th a saint, 'o ocip10 than 
Bq. (' ) I+, CoUou that tho oct a C' 3 So tho 
eo Ii*t t of no () t4tb rho &nvoxco Powtc  

t of f of  

W to ctov 	t t aux2ooton fub i+ r In ' G'5ZZ 
In tiro 	flCDØ o1oo cio lltivo Qcccbpo]' 
cc te4oC !14ttiU#3 CC Cl CA. ' .b+tcbGvc0 

rt t'O C 1CWC' a C~?CC dacro Ma"o , O a 

a cfl 	fc o u C to cf . oo too can 

fn V1SoA,,&t ConCCc2 tict ts c? la a 	1cpcoio 
cct'z $0' tho t .co batnj, 'inq,6*' ` 	10 that a io on 
culco c 'ca 1a voa t,a cc tho rvg1c3t.o of ttco 

LiccehIn , tho VC20- acro Zt 
ccn bo 000t1 OCor G'hct to 

Uith tho clvcn votvc3 of tho i ofic2tbn coc 	icn o 
(t tc b cto acO & 	902 tho UUWtva LVO pur000 only) 
tbo nc nttcz1cc of tho iulcco rccchln3 tho czordc o 

at to 'O ` : ,k con to c at 	tc cn1 thop oar € t'n 

In L'tC.< GO* Maw via got an altc ztia ccqucrto of 
stal x U 	+Qc?CCO 	tea torn* 

fCx O to O (3G ' to i1coO at t1ZCO tiq 

s t * t.« cto, a is o co n tho cctwwl coca into of 

a t n thorn q,u1oco uO ac WOO cttcttitr L,ul 
tiMe So co cion In ' .a,*4000 2h o roc thot MO u 0P 



to 	0 	i oIotvo cc&tw , It Uat 	0 oc 

to bo 41Opc'OL O vcvi a f!oquony oorino in tho 

;ZL,U1oO Q ficttoa tjU1 trcvo3 t6 ' `c.oa vo1aiico, 

tho r a t *of two tI UI. olco bo dgoz2N 

G1ffoo 	oqueor ocoizozo 2o fo =o fo 14,22. 
'O tr 	MUM to a ftcco £a atrf o 

froçuoip cc o o of tho t ca ci co io bo tho 
rctuiuc 	ttt.2co nt thorn l c cc0 Taw tnccI  
of vo,j1  2 a co to c oUU o2Ipc31  to cc4 a 1 o ou 
ricc1 	biC than c*lnla r t o ttuo o tho f cnC O 
on 	 a rcz oS 	c that tho 
c a k £Z CO O r; Czai t c i be 	roc ctttc  

to dlm r z cc -A p1ciactb1j bo bcc:*aco 09 tho 
Qo 	alc t `P+ t ?cam 'tbtl Inn+ ,( OO), 

JO tYO havo o2Oc7 	o too tvc tc3ton 

V X3 3r2CO E2toa a.-1t bovo bran Q c ►c L by cOnvCiQa  
t ion tdth o tircco 1?cr . ? trcw ' 	of APOO • 410 a 

of thto oiRc toinpar's -u1 It Cora he o boon 
c?itftc2 c7 'c tho t 	' i, n. hc o o o ao tad 
Do= Gu C3?  O ulcUOEE L on C)CQ1O voiaco O. t 

bu on O (i2' 'c-C=ca t 	 tcQovctt+aco co Eton 

to bo (i 	009 sue) r 	a 	'c3pc tt o1y .ice 
duo 

 
on c ev cco9  to bavo cc c vat c0ttrnto 

t ,tn"3, s BrAaDISn6Lieocze 



f cc oc' to uo c cn yr o .c o 
MO t G2CO ¶7cvo1c G c o a bo OC c fo. C 'to 

v7z7 t?cco1 time of o vcvo to to O,3 Q OC3C0 

&t o2O7 r ►+ccca by Muma 9 	tho c+ Pot , 

cr co ucvo.oc 	 ut ba cxt i Or p^ tc3f 
to tho t 	Cg t cvo2 tizo . tho vcio0 Zt 1u 
o' Satw that 	o Vc 	co trcO c c IOZIC5 10 
O CCO. ' IO fl t1Zt1 COQ tbO to Q1ZO OO Q hO 

cr4 c t700 	OIO 11► GU OCco 	thtw tho 
oo c 	t O 02 (c,) t y 	Ltg) crtict of , (q) 

b to POO(c) v o i008180 ,6 

Kc tao eo2o { `c2 tT of t xo G 	o t .vo1ot to 
QO VoWc # Uith tO v Ice CC CO, 

V 	a oCt) ' ' VW W CLOG) 

0 0(v) • I (v) (430x) 

t i 	a 0e ?) + 	rte) coo) 
I 	 , 

tm(41~ 0' t(c) 4 t(ç) ( 	O) 

r i 1c to 6CRIED 
A 	

a i (c) L(c 	'"1, , (4O) 

3+? U (u) 	
a 

Wri 
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(5itb%i3 trio  to2. ROM to C 

A 
21IO q o for 10 tct 90 aft)O T 

C to o y vcq  

(4$9 ) 

03,1&) 

tp 1a toocib1c CT7 crt3 only "6 

t c(c) a09 	lcd ' 2 

t"atroact1a 	of )but, c(c 

~ fkx t~, ~ 	, ,C 	TI 
oLi 

.-00 	 (4.'9) 

cr 

•-L ((T[kc][~T 	±TJ 

...ao 
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• •[I n X(1 1%L22 a 4AN3 	3vt dv (4,21)  
RW 

iri sty) + .  

i 	dv 	4,22) 

Cn 8(v $4 atnvT/vJ 

fn X(i. , 4t s1=04 , 
S 

jwt 
dv 	 (4,23) 

tt *CIA 1 (v 1 
* `r at `, 	

a I 

I... It R(v) 0 It 
I4 S. it r(t) 0 sw* 

► Rq. (4.23) bscc~t s3 

	

.ct) • 	J ,Ein s(vU * 

0' 	dv 	 (4,24 

	

rv~rt~t~,rar U 	siatT, ~r 	9 (v); 

	

I.., It T 	a% 

I 
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cV 

tb touZ1 c 

A 	 r iI$S(tb) 

 r ,iC(t) 

0 

c(c) 

r all 	S(5) r 	a 

Zz 	 t eo , tho r O2C coic ic ho ara 

cl2ftivo a2lco cc 	t 	olco4 Thc con bo ucp►cco +c 
000 

t cco n(c) to tho cGiVo 	cc COt O 	o ? 

A '+~►cy t323 bo O3 	, tO 3C 

L 13t) R u 	('.31). 
/D99(3 

i 	AT I IPR JnY IWITRS1TY OF 	'VT 



LQt. Q3 ago thot tho ccc1 of j, In tho  

n,00lo wU co1 c tho loot tcm *on bo 	rcI co 

+ fl(t(t,)fl(t,)) t )Pi)Q 

tt ' 

(e3 )  

tc(c) # ; (Q)  

~~4.y~5 t~^lj~ n~an~• #oa~r~~r i/ 

tioto t(c) ; (q) o ! () ao occtzm of n(t) o(t) 
cu t't) vot p tivo1y on 6(q) La tho $ a co Z7o 
trono~ or t7(U)NU k.(t,). Zn p tta c ip 

(q) C~ o t cz V'oi t cmf 3 "i of 
17+a)t2~(tr) ran(J )0I 	)vo f.vo , to 
thci aC° p he ztco o o a ico tho c 	o vcn„a 09 
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I 	c'E?o tho + Leo , duration of c() touii bo 
lace. than that o ' n(s) ci1onot  co convolution lc i 
at'ctto 	0 o uj+ p 	o, 	tho tc 
ct 	( 	t4 . cvo tuico thoo qofronv a aclon as 
that Of a(ct),  bo to= • c(q)(q) (q) X1111 1cvo to o 
tho 	Oi3 '  dNSiTc..'I no that J c(a) 	co on* 
2hw tho tcOIno1 bctoo 
7cw7 tat?CO ofc7 Gtwctton C3 thct It eo 1 Z Do 
c c r c to ceutw co t o10 Pogo of ato i too, 
ovon it  U tho eooto 4,o(q) ova t() + c o to bo 
1cpftj In quafro ,* In tho atccmo of a ico a(), a* 
that tboo" coaIa bo OOVC "c c 'bi v`= '3 P. ,$ tho o o ' 
quo orFy oo 	lon bpi ltucon hcm LJBirl bo mc!c bW 14ho 
o ft t of t3ico, 	o aboloo oo a s 	4w?ctlon t 
for ioa 'ou1t by nco, 

bo wico Iwo a he c c ,t t , Lat nofur 
to o to d(q) tho oairxto of t c('a) b Ma tAp1iAnj 

(q) by tho 	t )o 

c(c) a 	tt) "t (q) 

t t Q( ) '(q) + (c) u(Q) + 

(j3(c3) 	 j. cCci) Cc) + 	c() c(&) (ctt(q) 

ho L ('c (a) tc'a uaa ittcn no L cc(q) 	,(4) 

o U .a? e Ito o facfi atoct1i boa bcc 4toouocc1, 
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bo oft t 	lao Acs c3 ?o cut to a 7cc 

bce+nu~ao It O_cj)e 	tin that tho . r ao 3 0~ ads 

ut of thXn3 thct eca bo eo i t toh",t th off 

o2 aoOo to u t t onIoM of tl%ct tho ao=o u rc1ot 
P-0 o ti &oolon x'coponco gunj2c Crag Thor !o 
tcao 	8c L iu3 tt c oti'c c of icio la d() c Lcb 
d+cocz o o* ca) 	P,4'% to A( i)wA(q {q3 cvx o p() a 

Q (q) nro tu''`ts, i c 'co ccfozw c2 P(ti) a D i) 

a 	a • 4 (TOO 	ao tho og:'a~t 	tho cQGtt vo 

lca tam ► ► 
 

to sage's Gratin O+c "4 ~r a . .c to 
a 7 ccpp 's 
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IC 4.2 EE COVE ESE E) 1 'C . ' : '; 	(jNA~ 
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FIG.4.6 _ SCHEMATIC DIAGRAM OF A WATER LAYER BOUNDED 
ABOVE BY A PERFECT REFLECTOR Ro  AND BELOW 

BY A HARD BOTTOM OF REFLECTION COEFFICIENT R 

t 	 r 	,c 	 t  
v 	A 'I 	 J 

F1G.4.7_ REFLECTION RAY PATH - 



U.5 

W 
C) 
D 

0.0 
z 

MOM 

-S 

FIG.4.8_ DECAYING IMPULSES. 
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C  suIN 
C 	CEPSIRAL DOMAIN DECONVOLUTIOU OF .A :INE SEISMIC REAL DATA A$ NA1R 

W$ENSION Kitt1O24i,*I(1O24)*ARW(36241*XIWU1024 ,A#$PRUUO24) 
DIMENSION CEPt1024).G(102 shy+5(1O24haAXRU,1O24)#AA,iI1024I 
DIMENSION RXR41QZ4).8X1110241,H(1tU4) 
COMMON A*N#MMs00T,BLAt ,LXsITT 
READ 10,N,MM,A,O0T,8LAN ,DTslN 
PRINT 1O..N,MM,A,DQT#8LA ,DT r IN 

10 FORMA1( I4,F6.3,2ALF6*4v 12I 
..X*20'N 
£O6 UN 1: LX 
ARWtIts►! s0, 
XIW( )s0, 
XR(NN)m0. 

6 XI(NNI8O• 
READ 14.(XK(I)rI*1, ) 

14 FORt4AT(IE11*5) 
C 	NOW WE ARE WEIGHTING THE FUNCTION 

0015 t*1.LX 
is*I•-1 
Y*A**B 

15 XRW(I )•XRI I I*'Y 
WRITE(6001 

30 FORMAT (1~i./Z5Z. TIME—SERIES 'ZSX. WEIGHTED TIME—SERIES /) 
CAL1. PLOT L AR,XRW41.5001 
0029X01.LX 

29 GII,).XRWItI 
CALL FP T ( RW.X I w,-1, ) 

C 	NOW WE ARE MULTIPLYING THE SIGNAL BY T 
003I*2,LA 
T*1-1 

3 XR(1)*T*GIt)*AT 
C 	- NOW WE ARE COMPUTING THE M4SISE 

CALL FFT (XR.AI.-1,) 
AVPHRO, 
LL  X/2+1 
0041* j,. 

Ot ttt)■—tXRb lr)*fitRlt)+.fitY1 t1IiXI(I)i/1D 
v tVPHs.AVPH+)R (L 1 



FOR 

CCPSiflM DOMAIt 



• 

C 	HA I N 
C 	C PSIRAL D( AiN DECQt1VOLUticH t F I.A tE sE1M4IC REAL DATA A$J4A1R 

E . 1= EN5 I ON  
DZMEN$IOPI C P(io 4).G(1O2 #1,o$(.UOZ4),A)R(1#Z4).4xf I1O24) 
010CUS1O i RXR41p24),OXIi 024)#KUUt24) 
CONI4O:1 A,ft.M"4• DOT *8LAUK sLX ,O T 
R AO jO,N,MM,APDOT#BLAt;K,DT,Zt 
PRINT 1G•N,4M,A,OOT*0LAliX,DT,.Uf'U 

10 FOR AT t 2I4,P6•3,22A3.,F8,4. i2) 
LX*20*N 
006HM O1.L* 
XR I(t»~1 aO. 

XR(t4:fl *0. 

READ 14.(Xk(I)vlalr ) 
14 FOR AT17E1is ) 

C 	I QJ t E ARE WEIGi{TIhG THE FUNCTIO 
0015 I=1.LX 
U I 1 
YOA**D 

IS XRt(I1wXR(I)*Y 
URITE(6s~JQ1 

90 FO 1AT t lX,f$SX, TILE-5ERiES ,2!X. t!ETGHTWI TI ME—SERIES ♦ ) 
CALL PLOT (XR•XAV*1•3G0) 

29 CUi)aX(2NI) 
CALL FPT t~Ci 1 .Xjo*-l.1 

C 	NOW UC ARE AULTiPL'sZNG TtiE SIGNAL BY T 
D0SIe1,LX 

9 XR1t)aT+G111oDT 
C 	NOW WE ARE CG PuTlt4G THE JHASE 

CALL FFT  
AVPH O• 
LY' LX/2+1 
0041*1,Lw 
VDftXRW1tf*ARt(I)+xttitI)*X,W(1) 
X (I)U-t%Rka41)*xR(l)*.Xiitl)*Xlti))lVD 
fiVPHw.AVPH+ `R I I) 



4 CONTINUE 
AYPHaAVFH/t.Y 
L)OU,Ia1,LY 

8 	XRt l $ *XR (I) AVPH 
HRUUT3SO 

350 FORMAT (lX %AVPH ) 
PAINT26 rAVPM 

26 FORMAT( LXsSE16.8i 
AL.6*28918/(LX'DT1 
CALL Q$F t AL, XR, X I #L.Y ) 
LsLY-2 
D07 i*l*L 

7 CONTINUE 
CALL POLAR (XRW,XIW) 
WRITE (6,311 

31 FORMATUl.X./22X, AMPLITUDE WEZGhTEL-i TRANSFORI+r *2A► PItA'5EUNiEIGPtTED 
ITRANSFOR$ /) 

CALL MP LQT (XRW,X l ) 
DOStaliL 
AMPRi F i wALOG( A( ) ) 
Hi I )+~A tPR(I ) 

5 CONTINUE 
CALL FEY (AMPR.xtrl.I 
DOIO1I•l.0 
SU )'A8S(AMlPR  

101 5(I)a 0.*ALOG10(5(U.U) 
PRINT6S4 

650 FORMAT (lX/Z4X. COMP CEPSTRUM •40X9 LOG CMP CEPSTRUM I) 
CALL. MPLOT t AMPR' $1 

C 	NOW WE ARE PROCEEDI N4 FOR WAVELET RF COVERY 

REA0107. KA 
107 FORMAT(Z3) 

MARITE(6r34)KA, 
34 E0RMAT t 1X/,li(, NUMBER OF Pi  NT$ USED I5/) 



KS*KAf t 
0011*1KA 
AXR(1J*A1PRU1) 

I A i(I)°Xitll 
0021*i 8tIY 
cxR (1) sO, 
A.XI(11w0, 
LZ LYs 1 
0091.LZ #LX 
AXR(l'l•A$PR(1l 

9 AxIttle (1(1) 
WRITE(6,323 

32 FORMAT l 1X/A. RECOVERY OF SO`JRCE 
CAL WAVER l AXR,AX i 
L.,Y$cLY-5O 
DO 11 I NKSt .VM 
BXR(Z)*A cPRUU3 

U Ol t#t3 Xll ! 
F.YN aL V+M+ 1 
DO 20 I oLYP:,LY 
BXR(1.)*u. 
0012 t' I # KA 
$XRt l l wQ# 

1 	BXICII.D. 
DO2 31 iLZ.LX 
8XR(I)sQ• 

13 ®XIU).O. 
WR*1El6.33) 

WAVE LET I) 

65 

33 FORMATE;X/1X, RECOVERY OF TRANSMISSION FUNCTION 1l 
CAU. WAVER(k3 RI8X1) 

C 	A STANDS FOR WEIGHTING CONSTANT 
C 	N STANDS FOR Tlf POWER RAISED 7D TWO IN PFT PROGRAMME 
C 	MM STANDS FOR Ti ACTUAL tUIiV3ER OP 7"E SAi4PLE8 

105 CONTINUE 
STOP 
END 



bl8toUTIftE i! "1,O'ci*RsXI) 
DIMENSION XRt UO24),X1 1102 .! 

20 PONMA'IIXs///) 
WRITE(6..1O) 
CALL PLOT(XR,X1,1rf12) 
RETURN 
END 

SUBROUTINE FFTIXR.XZ,SIGN) 
DIMENSION XR( 1O24),XI dOZ4).M(] 5) 
COMMON A,N,MM,DOT*BLANK,Lx 
DO I 
M(I)a2**(N"*I) 
DO 4L.1fN 
NBLOC( ;  
LSLOCK • LX/NALOCA 
LBHALF w LbLOCK/2 

00 41 BLOCK • 2, NBLOCK 
F, • K 
FLX • LX 
X3.5 I Get* 6. 283185 3 IFK,MLX 
W ,R*COS(U) 
WKI.5INIU) 
ISTART#LBLOCK*(I BLOCK-1) 
002 i 2, LOHALP 
J•I START+I 



JH*J+LBHA ,t 
QR*XR (JH) *W (R-fit I I  
QI*XR(JH)*WKI+X't (JM)*WKR 
XR(JH)*XR(J) R 
XII 	3*XItJ}.-QI 
XRtJ)*XR(JI+QR 

2 CONTINUE 
D03I*2rN 

Io1 
IF (X--M( I) )4s3.r 

3 K*K—Mt I 
4 	(*K° 4R I I I 

ls*O • 
DOTJ=1,LX 

(KJ)5'1,i5  
15 HOLDR*XR(J) 

HOLDI*XI(J) 
2:F IJ)wXR(K~I.I 
X1(J)*XI(K+1) 
XRtKie1)*MO1DR 
XI(K+1)*HOLDI 
DO6t*1sN. 
tI*1 
IP(K-14(I))(,6,6 

6 K•K-4i* I# 
7 K•K+It(I I ) 

IF(SIGN)9010010 
9 CONTINUE 

RETVR)~ 
10 D08I*1,LX 

XIII).XI(I)IFLX 
8 XR(I)*XR(I)/FLX 

RETURN 
END 
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SUBROUTINE PLOTEXRsXLLA}LB 
DIMENSION XRUUO24),XIU .O 4), t21),PUU1) 
COMMON AsN,MM,Doi.eLANg 
XRMAX•O. 
XRPNZsO.O 
X1PNZ•U•0 
DO 1.1 i *LA,, i 
AXRABS( XR(I) ) 
lF(A'-►, R 1AX)1js5r 

5 XRMAX.AX 
11 CONTINUE 

*IMAXeO. 
DO 10 I •LA, LD 
AYOAB$ t X I (11) 
IFtAY.XIMAX )1O35'35 

35 XIMAX*AY 
10 CONTINUE 

PRINT6.XRMAX,X1MAX 
1~ 	FORMAT (7M XRNAX*El6*4s6k IrAX,El1 .81 

PRINT$,XRPC4Z.XZPN+. 
8 	FORMAT(2 '5.1/// ) 

PRINT200 
200 f{~iZMA ~25Xt21`9~~ 	s~rw~►a~rrr++~r~+~r~wy•e~►fJXtt+" tH~w+~ssy~w+.~.r.r~•~e+~w~~t~ 

LQL5 I•LAsLB 
)Rt1) XR(I!/XRMAX 

IS XI(I) XI(I)/XINAX. 
WE ARE NOW GOING TO INSTR JCT THE (' OMPUTER TO READ THE BLANK SPACES 
DO3K*1,21 

3 R(IC)•8LANK 
00114*1,21 

7 P(M) BLANK 
C 	WE ARE NOW CHQO5ING THE POtitT$ fPR i'tOTTING 

ro 40 I*LA4LI3 . 



V 

• E 

LFIXRPNZ U1,22123 
21 K*2Q,*IXRI?j41..+ I+1.5 

GO TO 25 
22 i1t.0*(XRtIi d~it1* 

GO To 2 
23 J.20,*(XR(1J+.0 )+, 
25 IF(XIPNZJZ6,27E28 
26 M« 0.dtXl( ) .)+1. 

GO TO 30 

60 TO $0 
28 M.2O.*(XJI1l+*05)+.3 
30 IF(M.GT.25,OR.K.GT.25)GO tO 50 

PLM).00T 
HOLDRsXR (I) 
XR(I)wXRtt)*XRt X 
HOi.Dt.XI(I) 
XI(I)aXl(lYXEHAX 
PRI N4tXRII)#(RIL}SLAI#21#oNOL #XYitlr#PiJ)*Jul#21)#H L.t I. 

4 FORMATIE16#882X 2lAlt2X*Ei6*3e2X*EI6*6#ZX*ZIAI*ZX#El6 0J 
R(K)a$LANK 

40 P($).BLAt $ 
50 PRINTS K,#P 
31 FORMAT(214) 

RETURN 



5U3ROUTINE PQLARtXR.X,II 
DIMEN5IOftXi°tUOZ4).Xi UU0Z4 3 
COMMON A,N,MM,DOT, iLAN #L 

L419P65  
DQ3.2O1*1 #LX 
AMR*$4RT(XR( )*XR(l)+XI(I)*X1(I 
RHZ*AT'AN2iXI(I)sXR(I)i 
XR(1)aAMR 

124 Xt411SPHZ 
RETURN 
END 

70 

SU8ROU T t NE WAVER (XR,X t ) 
DIMENSION XR (Ig24 ),X214024 ) 
COMMON A,N.M?4*DoT *BLANK,,LX#DT 
CALL. FVT(XIt,XL9•.4.) 
i'RITE46r10) 



10 FORMAT(.1Xs 1x, WAVER***LOG FROM CEPaTRAL 1) 
CALL MPLOT (XR,XI ) 
KT-LXI +1 
001001 * 2 ,IT  
XR( I)EXP*XR11 I) 

100 CONTINUE 
00 12 1 1.LX 
HOLDR*X.RL, l*COSIX1(t)) 
HOLDZ*XR# i )*S1N(X1(I) ) 
XR (I) *HOLDR 
Xi # 11 *HOLDT 
LT•4(T' 2 
00991a1 LT 
X.R(KT+I)*XR(XT—! 
X1tKT+L)*—XI(XT.4) 

99 CONTINUE 
X1(KT).O. 
XI 2.1-Q. 
WRITE(6*11) 

11 FORMATU UX/iX, W VER***FREQ LOG.REAL F.VENPIMI 000 1! 
CALL IndPL0T(XRrXj } 
CALL FFT(XR*XI,1,) 
PR I NT85O 

850 FGRMAT(zx/leX,RECOVERED WZIGMTED TIME SIGNALv4OX*IMA TART/) 
Xt(X1•l. 
CALL MPLOT t XR,X1 ) 
NOW WE ARE UNWEIGHTING T*4J WAVE LET 
Pa;. 
00 121 1*lsLX 
:.R(U XRI I *P 
P&P/A 

III CONTINUE 
PRINT 900 

900 FORMAT (1X/I$X,RECOVEREQ UNWE &GHTE( WAVELET944X* IMA PART/ I 
CALL NPLOT(XR.XT ) 
RETURN 
END 
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