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A.A. .[p6p,ex

Bo rromr lqlrnr o6trlplrrao.r rofparfll, rrtra "crpnoylrr-
'cEollcrlo' E oproflttocf,ol n|ar rcnotbclDlct rcslr{ocns taparre-
Ixcrf,m rctcryrrllor !pqF! ! srAg lar B&rsaci.ra tonoromq€crdr
rflAarco! [I]. O1rlr m rrsocnu ronororrq€cr f,BAarcoa ralrsrct
wclo &lrl.!n, [oropot y r reolrr r?qgo! coo"!€rc"ltr€tr Arcmrqxt
rpq6r. ltal.cr€.rir l cra &ol6Da nl cr?yr?!,tir4 nolrocrlorra norrl -
qltf,llrrlcctcr coqA;xaxx, n:r! rlrocb r [35]. B 06&r g|Ae

,ucraBrxr npr crpylcJpul nllooopasoBatlrd rllatsrr o6lr.aoDerur xa
rrapr q)orlalorEIta ryrtsr G r I o"cJlocrusr Gr lqf,r&rr &r! rarocD
s [2]. B Hoctorft padole 6!Art npoAo.[cfio rllm€r e x!Er€! t &l-

rtcrarqxr FplDi ryr 6!0 cl!yt('JBn4 npao6F3or.rfl .
[2] 6ynit rcoorlaoBlrfit Airr noq,{drrr lrpad r, orlrcrlllrtax r6re-
xerqs.orc"atIlor npr trPso6paro lra FFrts! 6oroc nlrocro, crPln("y-
pr ( rmcm t{ro rlorbfloro lptts E paccnrFlarrcr rlrocrot qrr).Ey-
An raco paccrolpaq fllro6pasoBrrlrr rp.l[oB, o6Frolalffr xr c n
npocaoro UrI'r q€trrloFo nopal,ir orolAsc"trcr d pcdpa. npoo6paao -
BerflG I AfOr Crl raa tarrDlllalcr B orol8egllt6t f, AIrlrFoFo pe6pa
rpqDl C c rllrr:ror.Ibr lrPeodFlolarfld tron!rctc€rci rsraH.rfl. lrm
nlxcoo,qlH€r r r$r!a I rFlbr G x rnrcrat e nop&$la r[irra.

I. ollt)qAcrdflr r o6oaHaq€lBe

qrc"L c - c!f,rrE, HooFeHralroraffi, rpac 66 n€'otl x terr -
l{4 Pe6Gp: T(G) - nc*rao aepx
,rpocmt Errr rloDilra r. Ecr u p e

cTorre rafAy 8aPllarf, E r Yr r[ A,[lIl. rparqeFa' npo6o, Q r.

rtqi. o, lv(o) | E &i c" -
Y(c) , "o {(u ,v) ecrr pac-

cocltrs,olp, !r r v.Il!rcrb r€T(G) r EEG. 06crl.rll q6n6 %(r) .
Itrcrafll[.D Eepar[ v ! t!a[€ c, rraP6 %

II4
= 

or"(n)%(o ' ') (s) .



= E D"(v)
r€v(E) "

= i*""(n)%("'
(foD c n cr
o6ogHaqarb L

roArperts E s rpall€ c, qep€ D(c)

u€v(c) r Y€v(cr ), 6!Eex

,ucraro$D rF{a c. fpqt f , o6pqoo8ar[lr, rla rpa-

oroqA€c"uroraelr BepH

cr(L) =

(c ,c* ,u ,Y) [2].

porolarla I rpala L ranoer qro d!)
G,C* ,u
= (o ,c

llocranosn llycm r, = ( ,v ). Prccrorpu npeo6-

.,u1 ,Y ), rne u, eY(o).

Beprx u ev(c),

H e q e r x o.

lE", k .e"*o i

Tps6lrErc, oltpgaerrri, t(rr 61lA€r rare rrbcr ltxct.flrlxr t?ats ! npt
npeo6peoo!.rr 9, r.6. oqe.rf,rb Eerxrlury o(l) - o(q(r)).

Eoroa o6qa, cr! lat, r(or,qe L = (c ,E Lv ), r,qe oi E - npoxrr-
Borbnrs rpqts. paccratpraarcr a [2].

2. llarenemrc Arcran$rt pprlli npr nepereqc,ru lIrrrar
nlnc oqAlr€flxoFo no rer.[ffie

tllmr t = (c $,u,y). B [2] noryvero arpaerse Arcranqxx rpa-
0a ! qep€s Atrcrdrgrx rparpE c,B n
? € v(H).

nE0lA I [2]. o(r) = o(c)+o(n)+(p,-1)Dc(u)+(pc-1)D'(v) .
cr€r{D$o l8seftaeHre ,arf,etci creActlxor temor I. nycrb L =

= (c ,g- r u, r) , rornA Brnoruerct
. TEopErA I. o(r) = o(c)+ qr(r)oo (u)+ o.(k)lo+ 9, (r) ,

f tt,t u e r x o,

+(k'.-1), r Hoqerflo:
q 6 f H o,

lae or(r) = k-1' 9r(r) =

k+'(r-2),
.+ (rr-r)(r-2), k

AoI03AIEEC[tso. Ilo aeue I Arcratrlrf, rFrD. L p33xe

D(r,) = D(c)+D(cr)+(no-1)Dcr(v)+(k-1)DG(u) .

.$r upocmro qrrA noprllra r crlprDqAntlo

o(c.) =

r', k qarro!

I(Ie-1), L BsttotHoa
or*(v) ' (tt-1), t xeqerxo.
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llolcraraan sHaqerfli AJrf, D(cr), oa*(v) e ( I), norl ser lrrBeEAer e

roopellt,
llpr nprcoegrHcrr r ci Hanpr.epr r$r6a roprlra 5 gnpareme

,uri D(!) rrser ErA D(L) = D(G)+4Do(u)+6pc.+ q a A,, lt{Kf,a noprA-
xa6 D(L) = D(c)+$c(u)+94+18.

llcnoaratrrer reoFry I AJra onxcrrq, xgreHexxr ,qxc"al{$rl npslts
nlx.Herotopio( ronxpernfi npeo6paaolarflfl crpytoypr lpahr paccrar-
prBa€mfi E [3r.

I. &rcrb {xr(JI noprAra kr nprcoqArHorQlH, fi BeIErfle u npa0a G,

nprcoeA.rHse?c, a BoEoi aep@rle r. €v(c) r t.e. L = (of*rurv) r
Li = (G P* ,ur ,n) (prc. I), rorpa

D(!) - D(rr) = (k-1) (Dc(u)-Dc(u. ); . t2)

lt

s

l

r

Brc. I

2. flyctr 4rr[ cr. nprcoqArHexruI, t( B€![rre u rparts, c, isre-
Hret c8or aopraorr r.a. ! = (cprnr,v) x r,r = (cpr rr,r) (pc.2);
rorlA npll qsflGA h f, ir.

D(!)-D(r,r) = er(k lr)%(u)+0.(r Ir)&.+er(r *r) , (3r

rae 9r(r, tr) = r - kr, q?(L, kr) . i (re - t; ),

er(k,Lr). +(k' - ki) +i(ri -k',) .

I L

hrc.2
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3. Paccrc"Irr nepereqg a $txra E npeoe c ,:rrcr€xr€I pasrepg

yrra. nl,cr: r =- (c pr,u,v) x trr = (p,chr pr,y) (p*rc.3), rorgg
npr qerHEx k f, kr

D(D)-D(Lr) = on(k)Dn(u)-or(kr)5(ur)+ or(k,tr)4+ o, (t ,k,t ) , ({)

rAe 9r(k)=r-1 , 9r(L, Lr) x q(r}r) rarre rerrar,orn (3).

u

( L Lr

B.rc. 3

3. l'lsrexeme Alrcrsr $ll npal]B np{ neper.eqeEm qlrrer
nptc oeAfiHeBHoao tto pe6py

Il1rc$ rpaif ! o6IEBoDaH rc rp&F G r npocroro rsrl(,a 0 (k qet-
P.T.1) orotrAecrrrenrer pe6pe (ur) pparDe c r pe6pa (ur'vn) np8{a

Jlrcranrgn r?&ts I qep€ ArcrsHqxn rpaeDs G,c|. x ArcraHrEr|
cooTsercra!,ulc EeIEtor BHparaetrc, creN,,lur o6lrsor:

TMPFIA 2.

o(r) = o(c)+qr(k)(4(u)+q(v))+or(t)r6+q(r),

il

(k) = +(k-2), ee(r).+L(k-2)' er(k) = 1ke(k-{) +1.

G,

FAE
. Ilpenctarrr r.Horecrto Bepor rpa{a L B DrAe

v(L) = r(c)u Y(r), rne E - noArpaor nopoql,€$tot, ltA rHCecrBs Bep-
[f,H Y(cr) \ fti rr} Torm

2{r) = 
"*"(")h(v) 

= 
"r*anr\,(v) 

+ :."rh(v). (5)

Paccrorpor iaqAoe crara€xoe rs (b) E oraetbHocrx.
t) o*t(n)h(') = ,.rt(n) 

(".frnlL(" r) t 
".vfirrt(" '")) 

=

= o,*f(n)t("'' t H'[E]"t""' 
= 2o(c) + 

#f{E}*t""',

') r,.$(")t(")=r.ft 
"l 

(o*"tnlU" t'*o.rt 
"rLto 

t"=dnrl*t" ""
rt?



'" ,':",",tt" "''I:I1nltt" t"o 
,"n$,",o"" 

t'iIlEJ*t""' '
.,*rr(")r.*(") - (Dcr(ur) + Dr*(vr)€) = 

wlEi*,"r, '
+(r+) f r'a.et at.2 = ,.rt(r)t(o,r) + ! t'{r-l) . z.

u€r(c)

u u
-t z

n G

IloAcra ! nor! taflrEE lrflralrt
a (b)' noryrm

2D(!) = 2D(c) + f r'(H) + 2 +

I 
L{u,v) '

c*

,|

hc. 4
&n

r.rt 
") 

5(o')
uev(o)

DeccrclFrr lpac

LHr pre.4.06ooBa n vr . tr. ir, , . . . ,trr ), Y, = {vrrvrr...evr},
al

u Y,, toFnav(E) = vr

t/z tlz
= .=t ,."t(n)(o(o, nr)d(un,Y)) +'-: 

"<ftc)(d(r.,vr) 
+ il(vr,r)) .

=y'r'1gna{o.,,rr) + 4(ur)) . 
/r"{154{r. 

;,r,,) + $(vn)) =

=r,n {ta{or.,on) r 6- r)ontrrl . qo 
y'rta{".,rr) 

* (! a)Dot"rl=

=r' i G - 0 .G - r)4(",) . & ;6- r' (; - r)%r",r.

E
Gr(c)
uev(r)

{(u 'v) ' ".f(n)t(" 
r) . 

".,f1n1t{" 
'r) =

oca

+ {t(r+)4 + fr'{r-l)rtr. Tcopor

irFl il

0romrrcruro nor! rfl D(L) = D(a) + 3r-2)(h(u) + oq( v ) ) +

rE



Ec.rr r pe6py (u ,v)
rtpr ro rtop.yrr lrr D(L)

rFrii 0 flIxcoc.lrrrrercr lccrtqlsHHoe rot!-
rl.oGr Bf,A D(L) = D(c) + 2(Ds(v) + Ds(u))+

+6 + 1O.
taop6.y 2 Err or car r nnr€Herrlr &rcr&n$Il npaDa

npr crpyrryp$a flpeodpa8olarqf,r paccrarpEserM I [51. ttlre
nFAnoiarraTcrr r$o 4arcrr cr rlr€sa qetHrl noptaot.

I. II!rc$ qrr! cr, npiicoeAtlrlelrrHi r rpqbr G ro pe6py (u,v ),
BroBD nl[coq1talrrercr i G no pe6py (ur,v.) (grc.5), rorna

D(L) - D(L_.) = er(k)(Dc(u)-Dc(ur ) ) + qr(k)(Dc(v) - on(vr)), (6)

rs,e er(t) . ;(t-2).

I

1

iltc. c

h.c. 6

]1,

,

? ilycrb 4rxr C"r nprcoqArHelotrm r rp&hr G no pe6py (u, v),
'{oxeHier cBor nopf,Aor r crsroBxrcs qrroor nopr,q,ra kr (prc.6).tor-
qa

D(!) - D(!.) = qr(k }r)(Dc(u)+%(v)) + o"(k,Lr)n6 + er(klr), (2

PAE

er(k,Lr) = ,rtr-*r) , gr(r,rr) = {(t'-.t'ar) + f(rr-r) ,

or(k,rr) = f(t'-tl) + l(L:-rt).

u

v lr,,
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3. Paccrmptr nepel€ffle 4.rra B rpqle c oAnolportorrr f,s -
roHelrrer noptnfia qrxra. hyctr rglu cr. IlFcoe,g{tl€ilnr, fi pcdPr,
(u,T) rpe08 o, nPco6Pasyotrcr ! lllrB, cr r nttrcoqApu€fc, r Fpa-

(hr G ro pe6py (ui ,v.) (plc.?). rorla

D(L) - D(!r) . g.(r)qn(u) - er(Lr)%(u,) + gr(r)on(v) -
- er(tr)%(vr) + oz(L *r)Dc + g(r ,k") , (8)

r,1e gn(t) ' oa(t Ir), or(k l.) ralole re,6x r (?l

[,,

,|

I

tllatDr C . rarsuer

4. llareHer e Atrcrerrqm rya{a nIf, n6lr6Eqgrot qxrra
c r|rrerclflcr !f,na aFacoqllHorf,s 4rira

Posyrl$rr, c(opryrrpolarooa s npoAlqy@r q,Hxrarr nosrorr3r
onf,carb xtr.6H€r c Araciattr|xx Fllprr ! c[! rear iornF nlf,co€,lXreH -
ro no aal[ne r rlrlts c qtrxr !no!r BlrcoqAprr€trcr x c !86 no po6-
!y, r odp.$ro.

I. flycrs

htc. 7

ct (r q4Ho),
cloS nolola c

npcoq4 xsNru, no pe6py (u ,v )
t lltrf,coqnEugrcr r t€p0fio ur €

€ r(c) (pllc.E), roraa

D(!) - D(tr) . or(L)(Dc(u)+h(v))-o.(r)5(ur)+ q(rhu+q(t), ( 9
rle e.(t) = l(k4), rr&) . r-1, q{d . -}, q(t) = 1- +'..

u

!

hc.8

m
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2. Ibrcrb rrpco6pasoraao crpyrryprt rp&F nporcroArr, rar x r
rpeArqJq6r ct! rao, ,ro nopraoi nI coqElsr€l|oro 4rrra c?aHorrrct
prtrur. tr (\ ueaHo) ' rorna (If,tc.g)

D(!)-D(!r)= er(!!)(5(u)+5(v) )-q(rn)5(un)+ q(r I,)4+ q(t ,tr), (10)

t'ae or(k)r o.(t) *are ra, rirr x r flpoAruJi&fl csl^lac,

or(L,tr) = i(rr4t*;), qr(t'rr) = t{tt-rl+ztl+ra) + 1.

ll

u

T,Ic

hc. 9

B [3] paccnrprraarcr rrFo6p.5o!.flro rTaF ,. r c[l^l.er xonAt
o rlrca rlttGrct npocrEa u rol f, roctqlJ€lct nar€$eroe rgcaa Bn-
repa. llcno.rratrn (op,yrr Afr D(t), rctro a ,!HoL EiAg B8f!r BrDa-
r6rlxc, omcEos€ naErcflc ,qrcrar sr nFlts. lh/crr,ranpryep, r, =

= (ct pr,,ur) n !, . (cra pr, r,v) tane, qro aakr = kr+tr (!

X
LL

hc.I0
h.rc. I I

r r,r- xaol3l[I) (prc.I0), roFla D(r/)-D(!r) = o(r,kr'L.Ir). tb
Frc.II nprlqa$l. ArapFr rrpGo6Frola r, nF l(oropla rsr6He[ .
Iurcr.ttgx ry.lIo! ,rpoApraryo r ylao.tlHo[ rrAa.
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3ermqerue

B paOore f,Eryrrarocb rurraxerue Arcratlgx tpo{a npl npeo6paso-
Barflrfi ero crpyrrytx. Paccnrpaartrcb npftr cocrof,lge rc sqgpt-
Hono rpqF rr coqllneprono e Hf,r npocroro qtrltaa. Ilprcoe'l'lHdfle
qtrra ocllqecrarf,stc, no BeIsHe tr.lr no pe6py. IloaSnrou {opy&t,
onrcrtsaDq{e B saxor DiAe f,arexsrue $rctanSrr rpai[a. Pegyarratu
ron1n rcnorbsoaeabcr E arroprrax nocrpo€fiflr ryatpn c sq[erltul
sH8qeHrnfl .qremltr$n.
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