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zm abisssrl sasifi s3nsuIInI bluorl a 11s3ir31oe11l Isill alol3sl nihsbnu sill bits abisssil lixs 

.U$IIAM sill innis1qxs iol noilsrrnolni lulsan sbivoiq 

annum sno) bso1qmsnu nisinsi odw bsoIqmsmi IirI33s1 saoili lo 110113511 sili 3151U3153 sW 

d bsbivib ilinom nsvi s iii assw N- bso1qmsnu anoaisq 10 dmun sill as (bisxsil lixs srli 

iol xoiq oT .ailinom owl ionq sill 15V0 lnsmo1qmsnu oiiii ainsiins W5it lo isdmun sili 

sili slslu3lso SW bso1qmsnu sili noms a3SW noiisvisasi bits iianslth Il3lssa iii asnsc13 

331111 Isbiano3 oals sW .slirlw-non bits s1srns1 fl33l sis Isill 33101 iodsl fisiflvb sill lo 110113511 

1iansini ibissa 133115 01 bssiasdhoqi1 nssd SVEII Isdi 13)hsm iodsl 3(1110 aswlssl lsnoiiuiiiani 

lnsms3slqsl snsiua 1nsmolqmsnu sill sSW inurninim Isnimon sill :assw noiisvlsasi bits 

lo ss11I331sq sill bits ,(ssw bI3sW 3S15VE 01 ai1snsd b!ssw 3S13V5 lo oilsi sill ..s) sisi 

.aisdmsm floiflu 315 isill 33101 iodsl nsiLivio sill 
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as WHAM sill gnllsbom o3 absI thlT 

("TJ$HAM ls*iEM iodsJ") 1S(J)'4' = (s8) 

21 10 S3flSflSv sill Isill noilqffwaas sib illiW .s1dshsv lstism iodsl lo lol3sv £ 21 

noklqmu2as sili isbnU . ni3s!qsi S ifliw llsw as sisIl 2eiIqqS (01) 1 noilsvhsb sill ,115m2 

sd 1153 (J)'I' nsilI ,(01) lo noisisv bsni1sbsi '1dsliu2 £ iii rtiiw bsislsllo3nui 2! IsrIl 

.s1sup2 lassi isnibio d bslsrnils 

no O% t% \3?L%KV k\o 
nssm svsil sldsiisv boil2 lqqua sill Ii bns bsasidnu sis noiisflni lo anoxlsl3sqxs 11 

sno Isvilsnisl!A .WHAM sill Isups Iliw sisi insmo1qmsrni nssm sill nsrfl 1ns2ds sis io oiss 

sib enothoil no1 ol muibsm isvo isill SV'W3 2qilliIN S 01 33(1313151 luothiw li2oq lqm2 ns 
slshzvinu isib 21 nolis3!lqrm sib ss isilhis nI .5161 Iswlsn sli ol atisvsi 5151 1nsmo1qmsni 

sib lo nssm !soI £ as U$IIAM sill 10 slsmilas 115 13sflxs 01 bsau sd ns3 ln5molqmsnu no slsb 

issrnl no bsasd U$IIAM sill 10 25151(11125 111 li3Ilqrm 21 WSIV 2iill slqmsxs ioI .251152 

.s133 aasniaud sill lo alnioq s!dsisqmo3 nsswlsd sisi lnsmolqmsnu sill lo noilsioqIslni 

3V12as1siOl1JZ sill ririw r1512 ibsoiqqs slsiisvinu sill lo noxlslnsmslqrrn Is3ruqms wO 

sib ioI 
. 

(38)-(68) aisbom sill 10 sno awollol ij sisilw + ( -'- = 1u-1u Isbom 

2blsP nsib lsbom slsiisvinu sib oi (01) lo noilsviisb sill gni1qqs (d8) lsbom srulqa 

+ 1.u(J)E + 1-1 = (11) 

as bsl&nilas 21 WHAM sib bns 2J0 d 21 (11) lo noilsmiia3 .((1)\+ 1)-= sisifw 
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.1 = rDiw 1izq s i 1,bomU$IIAM niano3 i!i 1o noiisrniia3 .((1)+ 1)\i- 
niwo11ot b3dh3b a iliiw ni3sIq1 d b3o1q I3bom id f1i lo noii&niia 

.X((1)\+ I)-=X i1 lErli noiiflibom &b thiw (01) 

uI *119mono :TJfflA4 sfh iol IsrI9inI 93n9bflnoD .4 

21zvrnlnz 3nbimno3 Io noithJqmo3 rIi iii ui I&ioiflbbz u3ib ot aiib Rhd W 

III bdiib Ii3solqqs r1T .1bom qYT ,iii nsrb i&fio U$HAT4 ,iii lo 2I3bom r1i no b3afid 

oi bwoll i U$HAM &fi ndw bsftibom d laum alEirnith s3n3bitno3 thluqmo3 iol noiia 

nniiwt (OI) 1bom USIIAM ni1qa cb l3biano3 3t5zano3 d oT .rnii ivo iv 

+ (1_-1)(J)ô + + 1.(J)*E + (1_1'-1_u)(1) = -- (SI) 

i U$IIAM ot nits1s aiarfioqr1 hun rIi gnilaei iii ai ia13tth eaoqqu •i + -= 

aiqq tnstano3 fI1 Isihi aoqqua ,fl1s13n3 1o aaol luodjiW . .u=1 .u .1 - rnii bxf1 s 

Isnoitibbs 31b aionb 31&iw = Isrht oa ioii nihqa rail rhi as tail 

b3nnsqa sqa sth ot tn3lsviup3 ai {2} aioaaii 'd b3nnsqa 3sqa cLt n3IIT .eioaa311 8rnlqa 

lsihi d3ua 3upinu £ 51 5r31fl isluainsq in oa J) = idw {} d 
ihtiw hdsm1omno3 ( , i ) as b3noirinsq d • -' =1 -' 

,n3flnw3i d n& (i!) nifT 
. = = os ,(0 .1) = ,noii3lrzlanoo 

+ + X(J)ç + ltuk(J)*E + + (i.-iu)(l) = -ji (El) 
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l3rlio 3(11 io (1) no anoil3ilizsl on aaoqmi , ..= . aia&1ioq'i1 8th ausEI 

3111 nnsqmo d Nu= 1.u nhasi oiiaiisia 1 ns iri1ano3 ol b3au d ns (El) ,ain3iafl1o3 

alsubiai b3isupa lo miia b8131fla811111 8111 01 (El) mon a1subiai b3Isupa lo mua b313h1231 

io1 eIsvl3lr 33n3b11no3 1in3biv3 .1q&iini 115 gnibul3ni (El) gniismiia d b3nisldo 

S nOii33 ni baau32ib as e3ll2jlsie iai aith nimvni d b3l3lriJano3 3d ns 
.123131r11 lo 31Sf) 113s3 iol {} 1O23131 31515q32 f11i31fl1aflO3 5IU31 5111b3301q airiT 

bisbnsla bns i3lnlano3 ol beau noilsmioIansil isni1 3(11 lo ,11fl31J-Ila 15133q2 8111 13v3v/oH 

.1n3131113 '11snoiisnJqmo3 aidi 8Asm 113111W anoiaaiqx3 i3vil3b s1d31s xkIlsfn noiaa3131 

bnz aioaasisi auonox lo anoiiqmuaas Is3iaasI3 3111 isbrw noiia iii b3noiin8m aA 

no!is3ilqqs 3111 nI .a31zi 5S13V03 135x3 3v511 alsvl3lni 3311311flfl03 nSI2WSD 3111 210113 (IsiaalJZD 

811(1w ioaaii 3111 bns b31udhiaib llsrmon ton 1damua81q 815 aiori 3111 18v8wor1 ,bnsil is 

in3bn8q8b b3s1 8bubrn '311i eIqfflZX3 ml) 2UO1130X3 113i11 ion 315 b3nirrn13b31q 

3(11 no 231181 318(1 atEvl3lrn 33n3bi1n03 828111 niau iol noiiz3fliiaul IsrfrIol 3(11 wilT 
. 

(a8Idshsv 

.0811i 3lqrnsa 311(111 3111(15111 1311151 3iiOiqmVaS 

3111 no basd alsvi31ni s3n3biIno3 3fllqmo3 01 21 il3solqqs IsIIolin3vno3 3lom 3v1is1rI311fi nA 

3111 21 (l)\-=iJ ,I8v3woH .noiisrnixoiqqs lEfiflOfi 3ii0iqm2E na ai rl3iilw ,both3m silob 

b8lisJ-vs811 bna b3W31a 3V511 01 nwoml 113W 315 aoilsi r13u2 bim a31dsi1sv mobnsl lo oiizl 

noiludnizib s 3v511 2111313111303 b81zrriiia3 3111 isrli 1n31x8 8(11 oT .a3lqrnsa 311 nil ni anoiizjdiiiaib 

lsiin,onon 1duob £ 3vs11 111w olisi aiill 113111 ,lamion 1inio1 as b31smixolqqs 113w el izili 

1o21331qnn zi (1)\ (1311W .iojsnimon3b 11115 lolsi5mun ln8bn3q3b clnw noiiudhiaib n13usD 

aiili nI .01351 anti lo noiiudittaib 3111 ot noiisrnixolqqs looq £ 3bivolq 1153 3i1srnnon ,b31sriiiiae 

315 II3iIfW 23351 3S13VO3 3V511 sm boibsm 531311 3111 thw bsluqmo3 alsv131th B3n3biIno3 inev3 

.31s1 3El3V03 3I3o3qmas Isnimon 8(13 nsth 111313Thb 11si1nsiadua 

15301 3ffl52 3111 3v511 01i= aie3thoq11 3111 lo 23281 both3m £313b bits nsiaausO 3f1T 

011231 113111W .1nE12f1o3s 21 1)81311W f\i\b+03u=1ij ,3ViiSfrI3IIs 3(11 iathss iwoq 3iioiqmas 
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31qm2 sflnfl iirli no abn3qsb 3icñsislii 1EV13lrI1 33fl511h11103 to nOIl3lnianO3 sill iol w 
jom 1srrno1inu i isi nskairnD 3(11 ions Izmion .b.i.i bn ioisi bsxIt rIliW .esiflsqoiq 

2iTI3 sth bn Idsiisv wonobns bss1 sbulani iosisi 3(11 isvswoH .IniiEvni ldhswoq 

1o noi1smil 8th iii ioiio noiis3nIrli lo susd ls1 i bsiudiiiaib '1lsmionnon 1di2u1q 

rll bns 2Isvl3lni nthawsD th niiioqqu io± Lqrnz 3iinit sill sli(1w ij11T .noiizflni 

1svisini both3m £lIsb sill silisbnu rbulw noiinssniI i8blo lift 3111 lo siutsn 31dsnoirsJJp 

\1j3ii1e ion asob siosrll noiiudhi2ib ixs sill lsi nziirnO sill nh3I3iq biwoi irnoq (hod 

&qfnB siiniI 13Ex3 sth ion 3iioiqms sth iS(Iiisn 11nsiipsanoD .floils3ilqqs h1i ni lqqs 

.21fiv133n1 owl sill nsswisd gthi1s iot 2id tsrniol £ asbivoiq \çIo3rfi 

ss13vo3 3lqrrm 3linit sill iqmo at insirthsqxs ohsD slnoM £ birno1isq sioii1i sW 

ssia sill nnsqmo 01 lnslfiviup3 k 1131(1w lvislni s3n3biuffo3 owl sth to '3S1u33s bns asisi 

21 ni2sb silT .bssd sis alsvislin s3nsbiIflO3 5th 113111w noqu isi srli lo iswoq bns 

2Isbom th3nlqms 3111 nsr1i 131qm2 ii 1o svisrnsaslq3l sd ol bsbnsini i bns b3sd lls3rllqms 

bsisrniia, sw (ND sth bits ln8mo1qmenu lalol) bits in (1)$IAV A .sisd bslsbiano3 

1s3flIni2 2131(13 11u noiisups clod it! .ll:4QQ1-I:1 mon anoiisvisedo Isunnsid 08 niau 

1nsoibniani i lnsi3fftso3 3111 Iijd jsvsl 53iI53i11ni2 311115 ii-i bisbnsi 8th niw 

anoii3hi2sl oiss owl 325th bs2oqmi siolsisrli sw iIIsrnnsqxs sill 'h1qmia oT . lsvsl 01 3(11 15 

,bsnisido sw ,anoli3rIiesi ssr1i isbnu noii&nilassi noqU 

3 + 11uôOQ. + ÔÔ. = (s41) 

+ + = (d41) 

.(0ô.0-80.1) = ((1) ) sisrfw 

woiisv ioI (1) ol nibios b31sisne 315W insmnsqxs ohsD sInoM sth ioI sisb 3rlT 

iai11 sib it! .ioiis mobnsiobuseq sill sis1sns 01 bsau sisw abodbsm owT .((1)E\ ) lo asulsv 
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lnm33EIq31 riJiw b31qms Iinobnsi iw noiaix 4QQ!-Q1 cfl mon aion iiEvid cIJ 

niw brnii23 u!v di no tsi (1) bn nfW .wsib Isi3flirlE 31z1n o bu bns 

moil nwzib sw {} bno3 3r11 nI .qiiaIood rIi ol 2bnoq2r1o3 icfi noiaaigi QQ1-Q1 r1i 

ff.l lb Xi ism 83fli1SVOJ 3Iqfnza I1i 3111 01 13 xiiism 33flSIIZVO3 1131w lsnrion 3lshsvid .b.i.i n 
.Isubii 5IAV b3i3i1i1 

111 316 b1si3vni ai iuboiq 3111 lo n&moh3q 3111 113111w iol () lo u1sv 3rIT 

116 03 thnoqano3 113111w (O.0-80ô.1) 1qms QQ1-Q1 Isunnsid 3111 iol iEmia3 lnioq 

3111 lb izbrujod 3111 no 31! 113111w ij1sv b3b3!s. oi113 bits ,81 .ô lo WHAM 3111 lb 335m 123 

'llsi1i33q2 
, 

anoilsv132do 08 8th mon b316rni1 (\) tol qi118 n8bflno3 08 16u2u 

U$IIAM 3111 to au1sv ol bnoq11o3 11aidw bits ,(0V0.0-jQ.0) (ô0.0-, 1ô.0) 

bits ,EÔ. 40.0I lb 

.1 .A &dsi xkbn3qqs ni bhsmmu2 315 23111b33o1q owl 3111 lo 23351 $E13VO3 olisD 31noM 

Isnimon 211 01 32013 1 131133 21 Isvl3lni nSi2eusO 3111 lb 3161 ssisvo ohsD 3lnoM MIT 

16v131rn n3bi1no3 borbem £i13b Q 3113 to 3)61 33613V03 3111 )251ifIo3 nI .13v3! 33n3bflno3 

moit anoiiskv3b 3111 ,gnbIeq2 lls13n3D .(1) bits no 3thbn3q3b QQ oi mon nsi 
ni 1231151112 ai (1 ) 11311w i31s313 s13nithq1uaniJ sts 3iiaiisi2-l boIIi3m £113b 3111 lo 1i!snnon 

1iooq i !svtni 53n3bitno3 bodl3m £313b i11 lo 3161 99613V03 3(11 1jnebkv3 .3u!sv 3luIo&fs 

.336q2 msxsq 3111 to anoirloq lnsvsI3l 11si11qm3 vo b&!oiino 

11 bits iiho 3111 nscli an 3(1102 ui 13)1131 3d 1113im elsvl3lnI 3111 lb sno 231qn52 3lirIfl nI 

218113153231 311102113111 231qm52 3iinit In 13311311 llskins1du2 w !svni boIii3m £118b 3(13 

23161 33618V03 iooq 3111 311q23b 2L2V131111 1161221J6E) 3111 01 2!svI311n boIIl3m 6313b 8111 13t31q 1113km 

3111 to 22311311311 r11 b31siia3vni $101313111 3W .&sq l3i3mslsq 3r11 lo anoir 3In2 fit 

!svI8lni O3n3biIflo3 £ to 351LJ33E 311T .351U33fi 113111 s1,ai331q 310(11 10 ,216V13111i 33118b1111o3 

woq 3111 815fflb3 03 233111112 ii o ,l313malsq 31113 3111 3flfl3V03 lo vilidsdoiq 211 21111 Ifl 3110 2! 

3111 321J533H .b3asd 316 21svi33ni 8on3biIno3 nthaus) bits boIli3m £313b 3111 rbk11w noqu a33 to 
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bivoiq Idi rIt lo nmu!o3 iiI r1T .(8)-(s8) iii n3vi WHAM &b 10 1bom vfl ib lo 

Ibom c1i th13a3b nrnulo3 tx3n 3rIT .rIO!iB3fli3q2 asd 3111 moil 3rI&13 1IE no noiisfniolni 

i&ioirflni dit1w in 1ebom ol b3floq3l 1E ismii Idi iii ;anoiii33qx3 noilBilni iol 

.5Io1 (1 )$IA 3viIU35I s 01 Isup3 13vii&fl3i!E ,io noiiflrü bgs1 01 1cup anoiiqx3 

21311om i1i in 113au 1n3mofqm3nu bflE noiiaflrii lo 1 10 l3dmun c1i avi nrnuIo3 biith i1T 

WHAM di di13b nrmjlo3 rtriuol 11i bns 
, 

(anoi1s3fti33q 3mI3aIld e31fi iol ibs3 lo 1) 

3rlT .i1uaoi noi1&nii 3111 33T1fi(fffU 31d.1 3(11 b anfnulo3 3vit I&II1 3flT .fIo!13fli33q 

1n3mo1qm8n1J 10 2z1 3(11 iol a1fl313fl1303 lb mu2 bi&nil &11 wori2 (1 )\ 11313ds1 nmulo3 

iii USILAM 11i lb 3lsrni 1n3231q anmulo3 ir1J ix3n sifT .noijslsi 2q11! iN sill nFisins 

blsbnJ2 borüsm ElIsb bns a1svis1th e3nsbflno3 nsiawsO ?Q rfiiw I :OQQI bni ,! :08Q1 1 :OVQ! 
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sIcIsi iii bslioqsi 2Isbom sill noma I :OQ ni WHAM sill lb s1smLr2s isirlii 3111 s1qmsxs 
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noiaisiqmi sib oi sub ,isvswoH .OQQI io OVQI in aaw Ii asill 08Q! in isdifi 2lnioq sains31sq 
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