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wo ioI ,mrb thnoimxinE1o 1qmo3 £ vErI won w ,3EIq cii I miortT rhiW 

ac Ii Jir1w 1qq I miorIT lo 2noi2uI3flo3 ,di nrli (I) 1i1 i bnE d , .n Ii :iI,rrizmq 

iol noiiEf,rio ,ich fj n,rli bftim i (I) mcli rhu .i bn. d ,n woIcJ muJ$ 
.b,ibino d iliw q ban 

noiIcI9lloD o,S 8 

3om rli i (0 = q-.i-I) r1o1iiI5rIo3 oi lo rIi .no I5rlozIo brthI srcfi r1i nomA 

rIi lo 1i3q2 £ nh1rrn5Iq5I ac booiibnu d nz ii ni2 nid ol chiciw rhiw 1qmi 

,rli cioiisIrio ox 1bnu mcli i 51rl £bi A 3clT .,m thwo-'IsnoiJBi 

£ 10 mood £ i bonq 311TW3 I1I 1(11IiW lo iribiiqbrii i mi cliwoi 5ww1 brqx 
£ lo 2rrr1i cii 2B3 notrBI5r1o3-o1s uh lo !nirfi ol 1dioq i ii nupno £ ac ;flOi)5I 

flim mcli jliwoi lo mi 'iuioi1Ei 

.i(-I)+dA==d(q-I)+iq 

.1,bom b3bnJx nn ni in Unoz iuIi lo noilnxnbi n iol i iomooi .iv3wor1 a8 



VI 

*iq viwI1o-iom r1i iü iibrii miil ni d3 rliiw !3llzlBq ir1T 

.noiiBI5rxo3 ois i 51rb ridw (q = I) noi 5I bni mood ni rn th 

,rh j&j wo1Io 3i rLJwo1-tEnoiiTh rfj iol i2s(thn iihs rh no niwsiU 

= = 1 ,'IinLsviup3 .n\(I -n) � 6 Ii !no bn Ii noiullo i1iq noqqu Iliw isi rliwoi 

Ii 1no bn Ii o i noiJs1rIo3 nriw mI 

.n\(I-n) � Ed(q-I) + iq]6 .(ôf) 

JBrIJ bnfl w *q - I E ninuq bn 3iIup cliiw (àI) ,v1o *q niiiI 

- d6} = *q .(VI) 

[(i-d)]\[8 - n\(I-n)] = * .(81) 

bi2 bnB±hI rh ni .(I) nortqmuaas bninthm rIi bnu (LO) brm (LO) *q 5If1W 

ois i irii nr1w 3Idi2oq i noiuI1o i&hq i&li bubno3 w q iii niI 3b i (J) Ia 

.iw-ztho iuo nii-rq viibqmo liriw ,*q � q 1i 'Lno bns Ii noimI5rIo 

:woIIoI a b3sil&nrnu2 ,d m won noiisl noz-ois rii iol iIxii u,O 

•nous1r1o3 oi thiw thwoi-vo*x.M rfi nl : m9lo9zJT 

• 
q=q=q n± *q�qJ .(i) 

•=1=Indi*q<q1I •(ii) 

bi3os rfi nr1i ,noL Iini3mu2 i Er1q mood s lo noiimub brqx di 1i bviiiuiriI 

•noiwilo ih3q rioqqu oi iIuon rigid 21 11 rbwoi nosIo-os 



8! 

noitI911oD ,Iiiaoq . 
D 

bn -v'o*uM rli nwd qi noi1E11 £ iEnwI1i 03 vi fbi 15noz-o1 r1T 

rii ni aru 1i1idioq irfT .ni3nq 1E3i13' ivi1b ion ob ii nid ,n1 
binuoib bioqx i1i nrii zni ,(O < q-A-I) noi1EIno vi3i2oq lo 213 ftii25Iifli iom 

tiI 2niwd rf3 1o iririjj r1i oi viji2n2 i iuiu1 rti iol bv1 bnrnb 35A1Im 

'&n ii ,noii15rIo3 ,viiioq d i bnmb ih&n lo noiiu1ov rLi nciw .m1u3irLq 

ih&r iwiu! lo 13v1 binuoth b3qx th a ,2n01 ni bu1Io3 01 i1uffiib !thiq ,d 

lull iu2 2irIT .w nq moñ oI oj I i irft mrh ni1qfni ,iwoI fj i bnunb 

viwllo3 ifi ubi 2rmfl a ,(1 <1 ,..i) th3iboiq d idirri nrfi nq viw1Io-iom rf i 

,W .ni1 ni bd ,viinni nhd brIE irb 01 viirini rli dinimib ol o noizi ni iiq 
.xibnqqA rli iol lornq i1qrno £ nivs1 ,noi2ul3no3 i± r1rIoqqu2 21nmulE 9IrI rknA2 

= = I) noiw1Lo i1rnq rhiriw iol noii mizq rb ni i3B1Brb d md W 

v-I2do brIE .0 � q--1 ndw $1 = td '1im (q) if ,bn 2irh oT .bnoqqu2 d n ( l 
viJnzrI boriq-noi2235I Ml3 rhiw 1nThi2no i2u i noi2uIIO3 i311q (q) 

= is isrli (11) moil 

bIi nrh 2noi1EhJ3IC bis iobrLin .jninno3 

(d8 - *1)\[d(q.1).I} = 
(q) .(QI) 

bris 0 < (q)' .0 < (0) rbiw q lo noii3ntñ irii1 £ 21 miii bfthv lis al ii thirfw moil 

.2iE2IJLIi I iui1 s = 

= I i1qrrii (q)Z � ,noiis1TIo3 1i2oq lo 2S3 rh iii ,iuli wod2 01 '2E WOfi 2111 

ibnU .in,muis vüiujni niwo1Io1 rli nirrrii1no3 s boornbnu d sm i1U21 2irIT .1 = 

21 
(q) bns .2bohq noiaai ni rloqqu2 01 ilu3fluib llfii3q2 21 noiwllo ,noi1sI5rro vii2oq 

b1,qx rli Ii nrfT .boriq £ d3u2 nhijb 1di22oq i2u1 2i noi2ulloz ihq IulI o2 bni1b 

d ns noi2uhlo3 i3hq ndi < Ii ,..i) iwo1 nv 21 2sr1q noi251 £ lo noiiswb 

.bsk rhiw 2boFIq noii bris mood ibod iii bnisinism 



i noizi lo noiiiub biqx r1i rf3irlw Iii A lEft! 1xn oqqu 
Irfnvn 2rrrul irii iii .bohq £ nk noiwllo3 l3hq bu!iq ol r1uon g1BI 

-mood ,ijj aiiqb rbirlw ujiI ibino bnmibnu oT .bhqmi buI1o ol !dB d 'Bm 

i noiu1Lo l31iq rl3irlw ni noisu1i2 £ iol inisilnoz vilnni bohq-noi bni 

iufl i± iii niqo1 blBwqu lniffuno3 viinn1 .abonq mood ni 1no IdEnoqqu 

rzq idirI B Idioq ribtsm wrfl bn iw ,hq £10 mo rIi niaiffI 1E3 nO li 3flq i,r1irf i 
r1i s1th ((11) lo j,wijrion) (01) lo irLiuo2 cIi ol 3hq I1 bru ,11w as rlio r13 ni 

-noii rfl no1E bi3iqb ni .lniETIeno3 v11n3fli bonq (-noii) -mood 

d lonn noiwIlo3 i1iq o = ftq iol nv q > q (11) inisnnoz vün,ni boriq 

B riv3 .ni1 ib rh lo ihl iI (11) 1rnupno3 ;borxq noxzi £ nl bniiij 
as) bbivoiq bflths2 lniB1ino3 viinni thod thiriw i ix nq IdElflo1q lo noir 

.bohq-noi5r rh lo i&fi lo i11 io no i1 lnisiino vÜnni bonq-mood r1l i&fi (b3iqb 

< = 1 rftiw 1&ibzoiq 5U3 nq viuI1oz-iom ftj 1vo5IoM 

1rbonB no lo qon3 i1 2JniEiino3 vitnth 3rli ,ridw IEbnuod rfi 131Erb oT 

(01) moil ,vido w zriq 1dEii1o1q rfiiw bflilE ,d iw rüod ro1irIi ru bru iui9 ni 

urii w briE (iqt)(dAL) = H$I nrIw inEbnub1 1E jnisiinoz vilnni riJ idi (11) briE 

lEft! Isv5I noL1EItJ)tsD .thlorf noiisip airb rfoirlw iol uIBv q rh (A) norrnul B mb 

+ *q[d\(1..d)] = 
(A) .(0) 

as briE jjjj *q = (*A) briE 0 < (A)' 0 < (0)$rliiw AIo noiiruJI inu1 B i qlBri! 1o 
wo1d iL (A) o briE *q> q iol q < ((q))$ 2icnauHi I 5wi1 

3vui2oq ibnui :i1ui bno3 B iE3 ol 3ldi22oq i ii bnflb won rb 
1si13o1q 51E hq viw11oz-iom rii nth (A) � q briE (q)> All MOilEbTI0 

,d 'm v± noi3i flu '1i31Tq 3bu11o3 01 IdErw 515 2rrn1 Ii nv LviiiuinI .I < 

;qo1 3viii2oq vsi1 1on aob (01) iniEnno3 vi1nnu bohq mood iti as il3iIlw ni .0 � a JEili Idkoq i i1 
.rz ziilJ iol xibnqqA d1 a 



;aIv1 Ioqonom-wo1d 01 aboriq noii iii hq th nizwbi d b3,bqmi bu!Io 03 Ids 

n !dibi3 ,Am auth bn aboriq noi ru 1r!3 ol viiruni ,rfi ub5I s± sw irf1 

Jn,m51 3viw1103 1hqrni 

2br!oqno irb wiI lo rrri nI <q isrb ai '1i1idioq nirithm,i rIT 

noii r1i lo 3dri i1 (01) 1niiino3 3vi1nani boruq mood r1i rf3irlw ni noiiu1i I1I 01 

thod rirIw Ino blorl am zano vnnni thod math niiE3ibni ,(1!) in uianio3 vitruni boriq 

:brrnflno3 1ia ai i1uai !sin niwoI!o1 rLi 33B1 nI vfli1qmoz i 3a a3hq 

1qmia £ no a1ai ooi 1uai ainiT . = nirb (A) < q Ii noiiE!5rioz viiiaoq ibrw 

noiiswb bmqx nfi 03 ii1i noiia ooi ai z&fq mood £ lo noisiijb b33qx d3 Ii :noiiiwni 

.fdiaaoqmi ai noiaulloz rhqrni nv nrh a&fq noi 5I £10 

Ioqonom lo anoii &1i amnioqmq rbinlw .1 iuiq ni bxhBmmua im anuibni1 wO 

lo mnioq niniBm1 A noimEl o3-vi1iaoq n1 iol nbhq viii1qmo3 bn th3if3xnq 

.noii th3il3zxnq &fi i,vo ruq viaullo3 boiiq-noiaai nii lo ioivn1d nIi arrino iamni 

:ainqoiq niwollo1 rb i1aiia I ,noii il3o1q rfi ni nn1i bruit W 

.q ni niasib brus A nil m2S5I3n1 au0urnun03 ai I .(i) 

.(ii) 

— A as I — 1 bris 0 = A niiw = nhiw A) no1s A nil nias13ni ai I .(iii) 

th isnii (1) molt awollol ii ,noii th3iI3o1q nii 1uoi1uoinIi nib!ort = I 
(mood) noiaa,i £ lo noisiub b13qx th as aasini ,bz ,nq th lo (I I 

- 

nwobAsid £ oa bns ,iIu3iIIib iom noiaullo3 Asm anEf13 nI3U .(anrioda) annf1niI asi'Iq 

hq bohq-noiaa35I rii Ii 'Ino brivs ,d ns abohq noiaa,i nil 1nrn1s viau1Io3 ,nfi lo 

as hq '1oqonom rli 01 admib Iauouni3no3 l isnil (ii) molt oats iio4 .in1ruñ baaiqb ai 

-iaom rfi brbsoiqqs ai noi5I vi3i33qmo th ni1w 3ziH .b3rbsolqqs ai noii 1oqonom fJ 
ainli noI.s armv q ,aIsv5I (iii) aA .isbnuod nIi is iiimniinoath £ znhqx 23nq viwllo 

.(A) no1ii ,ai, q brus A as hq Ioqonom 01 vw3qmo3 3± molt nias5I3ni isbnuod 



10 noiI3ib5Iq &Li 01 nisnq as noilsi oz-v'i1ioq fi lo noieu13no nism dT 
cb lo 21nsnimi3b o bns nizr1q (1 > 1) ino wiv (1 < 1) iloq 

:2wolloI .s h1i shammu 1o15Ir1i W nbhq lo biniLqrris 

noiis1rio viiioq thiw ms iwoi-vo*isM fj nI : m9lo9dT 

.Is3ib(31Inuo3 ivn iud 153i1 oiq amiImo 515 233F1 vieuIJo-iom T .(i) 

i 3hq rb lo bu3i!qrns ri1 ,1s3i133o1q 515 rxq vi1i11oz)-i2om rb nrfW .(ii) 

.srfq (mood) noi 51 s lo rioinrwb bqx rf ni (nis5r3,b) ni.5513ti1 

fIOiIaI3llOD 9vij5g 
. 

U 

swnil b13qx irIi iii .(O> q--I) noiiz1srio viisn lo rli o as1 rrwi W 
bohq mood 13 ai boriq 1nsriu rLi nfw Idsovs1 f s noiribno3 bnsmb ihsm 

i noils3ilqmi rfT .abohq ooc iii rrisinisrri 01 flufflib iom won i noLuLLo3 113111 fli321J2 
rii ub31 01 bio iii boiiq mood ru b,iqb d iwm ,nq viuII0)-Iom rli isrfi nrfi 

Isrmol dT .blsqi3iins ei ni3hq i!31nuo3 lo noil3ibsuq £ 0 bnl3 1b 01 vi3nfui 

.xibnqqA di ni bbivoiq mss 1iaib ir1nzñ rlliw wofd bdzI i 2irii 10 2i1sn5 

i ruoi2IJ!1o3 13hq 113111w vo 352 11mslsq r1i riis 135113113 'd nid W 
ni1b bns ,(0I) inizfl2rIo3 vi3nni boriq-mood rfi s1sns won w bn ith oT .Idiaoq 

isdi Isvsx 2noiisIu3Ls3 .0> q--1 rxr1w iqL = a oi noiiu1o di s (A)4 noü3ruhI fj 

- *q\11\[.i(A_1)_1} = ( .(I) 

bns *q = (*) ,0 < ()'4 diiw lo nobnu1 isni1 s 4 isrIl biThv d ns3 ii 113111w moi1 

(A)4 'tiU3 f1T .a1siiw1!i I iui1 s nsi rIoÜsI1o3-vi1sn rfi ivo () 
> ()4 

I133hq nwid jnsx11ibni iuL 21 rrrifl 5 113111w 15 21ims1sq lo 2noilanidmo3 1f1 21n251q51 

s lo noiiswb b13qx d1 ndW .bonq mood s ni hnsrun nr1w ni1srb bns rIthullo3 

.A3sk 1131w asriq 2irh ivo bruisinism d ns noiwIIo3 1*rnq i1s5x i srIq mood 



-,vin rh ni bu11o3 01 mii 1!u3ffiib l2om rI3 5th 2bOrIq mood iuii £bz rii rtiiw ni2noD 
•q = = 2ilqm (A)4� q i&fi zz airfi io irti i1 ni 2111 ZE3 noi11no3 

noiisiub b1qx rLt si,H .(A) bn (A) nwjd i1 iBrii noisi r1i 3xn ibiznoD 

.&iq 21f13 ivo b3rloqqu2 d lonns3 noi2ullo3 13h3q tsth nori2 lini3fl1u2 2i 32EfIq mood £ lo 

-mood rfl Ii noi2ullo3 i3hqmni bubiq ion 2ob noiisuii2 r1i 23iE11wL1i E wiI a iu8 

,i3I ru .irnsTl2no3 viinni bohq-noi223si rh vodz io no i1 ini1i2no3 viinni boFiq 

.I < mn1 = nrf1 � q> (A)1i ,noijslsno3 vrtEn ibnu :niwollo1 di fI2iIdi w 

21 riq 3v12u!1o3 rli as ,ni3nq 1s3il3' 1inuo3 10 rrrrol r1i 2)thi won fIoi2ullo3 13hqmni wr1T 

rb IisniJ .mrk, ol ,viiruzni nibnoq2srIo3 cJ1 zxibi o bio ni 2mood Iii biqb 
rliod I2iiB2 isrii bnuoI d irio1 on n.s 3203 vod 23flq io1d as bni ,(A) < q 2E(f noisu 

<q niiw = = vErf w IinupanO3 ;a1muT12no3 vi1n3ni 

th 1o IOivEdd ri1 ffl3fI03 23 foils! 103-V1lsfl r1i iol 2311J251 flifliBm5I mO 

:jBrfi bnil W noisx th3iI33m3rwo3 ri3 ni 3flq vi2ullo3 bohq-mood 

.q a! niasm3b bn.s A ru fli2E5I3fli 2UOIJflh1flO3 21 1 .(i) 

.(A) - q as — q .(ii) 

*A — A as q — q thiw (A)$noth A a! niasmb ai l .(iii) 

ni (ninruorie) nin3rlin1 s 'd bas5t3ni niss ai nbimq vi2ulloD rIJ lo buii1qmns r1T 

eb33IJbSI nrIi 21 1BW riq £ lo 3203 3fli2 ,3a&fq (mood) no12235I sb nobsmub biqx ,th 

vom aruq v12u!1o3 izrli oats oM .3rIq vi2Ullo3 bohq-mood ,rb ni qoib mxs,m £ gni3mol 

2(1L8ffl1 i1UflhifIO32th £ bn ,anorgsu 1E3i133mjnuo3 bn 1oqoruom th nwid '!2uouniino3 

.b5Iinuo3rI 21 fl0I51 vuiulqmo i1i no 
fl0tiS15fl03-V1lsn r1i 10 a5uhiE1 nismn rb nsmmua w 3Iq mu! 2111J251 arIi rlliW 

:awollol as 



noiiaI5rio3 ,viin ciiiw mi rIiwoi-vo*iM rb iii :1 m91odT 

.L&iI3so1q ivn 3ud 1iln1nuo3 miimo a3nq vi I1oz-iom r1T .(i) 

i bv hq th b bu3iIqm rii th3iI311nuo *iq viuI1o-om rb nrIW .(ii) 

.rIq (mood) noii £ lo rioiiwb b i,qx r1i ni (ru5I3,b) fIiaEI3fIi 

no[3B!5rIo3-viioq b lo ir!i vi ni3hq 13iL 3rnirwo lo noii3ib5lq r1T 

rnood Ii !dEniEi1J2 ai noiuIio i3hq ififli 1BI3 won i ii J wi1 ni13qanI 

rIj lo this-i jiobsiub b3iqx ni non 2 Iini3i1ua noii briE no! s1inzi11u2 

i ni3riq vi rIqrno3 1noisL5rIo3 lo 1v,1 rb 1v1BuIw hE1imi .flOi1EfTIO lo wiEn 2i351q 

biqx iii noI bni3fl1u2 noii bns riorf 'hnbi11u rriood ivnrIw biiupi 

no 'Ino ni !dEniE3w2 i ni*iq 1oqonom ivwonf noiisu1i2 1Eibrrr131ni rh nil .norElub 

n1i nnwnf, ol ibio ni bubi d l2um Edq irüo rfi ni iiq viwIIoc n1j nIi bilE &fq 
lo ni2 nI3 noqu abnqb nr1i isr t5IBw" nfi lo noimnib dT .isnb oi vi1nni 

vithoq ibnu nrriuo niriq 3vi2u11o (LEib inuoz) 1EiI3o1q rhiw noimIrxo 

Ls3i13v lo bu1i1qmE briE bnbl n1i nibl5I 2norizib1q Lin ioM .noiflil5noz (viin) 
briE mood lo 2noiilnub biqx ,nIi iuod nobrrno1ni ii223n riwbni vi2uI1o £ nil rththq 

.'itwbni iErb ni 2n1q noi1 
nb fijiw (IEV 2noLbLb5Iq mo rbirfw ni nn&n ,th rrino hEm1 !.ni1 A 

*q Isfil bns n\(I-n) +— 0 b... irfi b3iIn,v 'li2E 21 ii (8I) briE (VI) ni2U .n bn 1 4 
i2ornls 2mod ii as 2iEnimob noi2uHo3 i1iq lo noii nh biow nil .rA(I -ii) €— do as 0 *— 

i lo jsi wol2 rli thiw thwoi-'isnoiii £ uI nov, buIlo hq oi Idiaa1 

01 Idias1ni l2omls 2mo3d ii as 2bnEqx hE1inni2 ni3i-iq viiiiqmo3 lo noii rh briE 

bib5Iq nfT .d nfiwoi lo is-i iasl rh thiw rhwo-isnoii s nil nv buL 103 hhq 
urh is I mion1T nil bdh3b uIsv 1JrrIz1sq rni1ix rh iol 2hq vi2u11o3-12om 

.2bIofi (el) nbinlw iol noii uh ivo brisv is 211nnffIEq as 'I2uounhino3 bff3so1qqE 



OITAUTDUJ'1 U'1AM3U 3AHq-pIHTIW cIlIA lIOIJJJJOD 
. V 

w91rt9vO .A 

bn6 uasrbo12 i rsi rIiwoi brr6mb rii vodz biqobs 1borri 13-thaud rb ui 

,rfT .oiq voA-IEM B d bnirrrtib i srfq rfiwoi -wo1 io -1261 6 ui 2i 3*I6m rli irbrfw 

nvi ns 16 bn6rnb 1hBm lo Iv3I (1j .&fq nvi ri niufiiw .16th aiq2 o1u 1bom 

,rti lo oqiuq rtT .bohq nib31q th ui 3u16v 2Ii lo noizniuit 3ii2inirm3l3b B 2i boh3q 

223ni2ud 3± lo 2I3bom b3iB3ii2irIqo2 srom ui ninq 3viwIIo3 3s'1sns ol 2i noi3332 3n3251q 

.r1q n3vi B niriliw Iinobnin i61nufl o2Ii bnBm3b 13)IlBrn lo 13v3I 3± 513(1w ,313\) 

briE b3J3bom ,d 1rIirn 130(12 acdq-nirbiw fu2 11 3irlw ui 2EW 10 l3dmun £ SIB si3rIT 

d iii1idioq lo ni th jbid w ,b6ini .sid 1Ebibn 3111 lo Ith 3rIirrux3 Ion 111w w 
ui ,in3nBrm3q sis 1or1 326r1q-rnthw ,notlslurmol ifl iuo uI .232 3m511x3 owl rth3bi2r1o3 

bnsmb surnjl 116 113111w rrioil 13v31 bn6m3b I,hsm 3113 olni b3bb3dm3 11u1 3mo33d '3± 16± 

2)130(12 3aBulq ni±iw :3m513x3 3ii2oqqo 3± 23r1i1rfir1 rtoilElurrrlol bno2 ijjO .vh3b rliwoi 

°'.'1no bon3q iurü ui bnBm3b 3h6m lo IvI th 2i11.B boh3q 'flE ui A3or12 £ 26 '(IOIi2fIB1J SIB 

2noiiibno3 bnBrn3b bol-i3q-lnsrw3 Ith 3v1do 2rrrlil 16± mus ol 3unuirlo3 3W IfI3v3 13(1113 111 

.233nq ol ionq 

,bod 3n9nm1I .8 
i 23v1ov3 bnBm3b 13*IErn 10 13v31 3± rl3irlw r1uoir1i 22331 rb 36(11 WOri oqqu 

,boh3q (noia,35I) mood B i i boii3q niiw (i = I) d = 313(1w , 131-1O1 = bdhb 
31u331r112 nsivo*u3M 3± niwo1Io1 2bori,q noi sI bith mood nwmd fl01312fl611 3(11 

.1 = (33 } 3 ,'1inu 2i j3 lo 3uthv b 3X3 31111 b v13v3 16 szi1w bnB III 11011332 ui b3in3esiq 

bni1b oiq thwo-vo*IBM th a 3di ai b' aniwd lo l3bom 2irfT 

3(11 i1uoith bor12 326r1q-nIth!w lo ti1idi22oq 3111 b3bul3rli won 3v6r1 3w 36± 1q33x3 ,3vocjB 

o! rIJ .26u1q fl9vi ',nB nirtliw noiJG1urrno1 ii1 8th nI .bv8l lEmiol 8lom 3 bsm d n noiJDnuith fl'OI 
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