Pfadberechnung mit der Oktogonalen Quasiperiodische Sukzession

Am Beispiel einer Pfadberechnung wird hier &akursive Algorithmus dédktogonalen
Quasiperiodischen Sukzessionrgestellt[1][2]. Beginnend mit einerStartzelle Qo kann
damit schrittweise ein fehlerfreiésnmann-Beenker-Parkdierechnet werden.

Die siebenTransformationerny orientieren sich an dekagonalen Vorbildern [3heEzuh
inverse Transformatioh ~* wird mit einem Minuszeichen tiber dem Indexersehen.

Die QuasizellerQ sind wegen ihrer gitterartigen Zellgeometrie [hpwen korrelierenden
Doppelskalen fiir eine tbersichtliche Darstellung Wberdeckungen nur bedingt geeignet.

Da dieQuasizellerQ eine Aquivalenzbeziehung zien geometrisch einfacher&ihler-
Oktogoners? besitzen [4], werden sie in den Grafiken durch@ieprasentiert.
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Figur 1. Die sieben Transformationepneiner Quasizell® sind hier als Uberdeckungen v&éhler-
Oktogonen® dargestellt. DieGahler-Oktogone besitzen eine Aquivalenzbeziehungen
nicht abgebildeten Quasizell€h (siehe auch Poster bzw. Abstract) und zu itmentralen
RhomberR, in denen die orientierten Mittelpunkt@won 2 bzw. Q enthalten sind.

Die in Figur 1 angegebene Kantenlamge= V2 der RhomberR skaliert die Geometrie in
Ubereinstimmung mit der normierten Larigder Doppelskalera undd der Quasizelle.

Mit dieser Skalierung ergeben sich fir die beititielpunktverschiebungslangénunds
der sieben Transformationép U { hz, h3, hz, hy, hy, hs, hy} die folgenden Werte:

| =22 cosn/8 fir hy, hy, hz, ha, ha und s=v2 fur hzund hs
Mit |, s, i?= -1, zO € und E*- E? kénnen die Transformationdm angegeben werden:

hi(@=z (1) +1-(=1i)

h, (2= z- (0,5V2—i0,5V2) +1 - (0,52 +i 0,52)

hy (2) = z- (0,52 +i 0,5V2) +1 - (i)

hs(2) = z- (0,5V2 +i0,5V2) + s (cosn/8 +i sinn/8)

hz (2 = z- (0,5V2—i 0,5V2) + s+ (—cosn/8 +i sinn/8)

hs(2) = z- (0,5V2—i 0,5V2) +1 - (—i)

hz (2) = z- (0,5¥2+i 0,52) +1 - (-0,5V2 +i 0,5V2)

Eine Transformation, d.h. eirdachfolgezelld (Q) einerZelle Q, wird nur dann von der

rekursiven Formel zugelassen, wenn alle vier Skedete a, b, ¢, d der Nachfolgezelle
Werteaus den entsprechenden Wertemer{geif'}, {b %'}, {c '}, {d %"} sind und damit

einenWahrheitswertt = T besitzen. Nur in diesem Fall bekommt die Z&ll€Q) ebenfalls
einenWahrheitswertty = T. Das Wahrheitsfeld wird dann zur Verdeutlichungubmarkiert.



Alle durch einen Wahrheitswetit= T verifiziertenQuasizellerhy (Q) besitzerverifizierte
Vorgangerzeller®), .\, derenverifizierter Pfadbis zur Startzell€), zurickreicht.

Zellen mit einem Wahrheitswett = T durfen inFolgerechnungerals Vorgéngerzellen
eingesetzt werden, wobei dadexk zumIndexv (verified) umbezeichnet wird.

Mit Qo..vk Wwerden die siebepotentiellenNachfolgezellewon Q.. bezeichnet, von denen
immer drei durch die Formekrifiziertund vier durch eit = F falsifiziertwerden.

Eine der drei verifizierten ZelleQy.. . ist immer schon al¥orvorgangerzelldoerechnet
worden. Bei einer Pfadberechnung wird nur fir eder beiden anderen Zellen eine
Folgerechnung erstellt. Die Kopfzeile dieses Fohtoekswird blau markiert. Im nachsten
Formelsatz wird dieser Block als Vorgangerz€lle , separat an oberster Stelle placiert.

In derPfadschreibweiseiner Quasizell€) werden die Indizes aller Transformationeh,,
ab der Startzell®, im Pfadindexder Quasizelle aneinandergereiht (z@yis32).
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Figur 2. Der mit der Sukzessionsformel berechifétel P, dargestellt als Uberdeckung von Gahler-
Oktogonen®. Die Uberdeckung erzeugt gierfektesAmmann-Beenker-Parkett.

In Figur 2 werden die zur Folgeberechnung ausgedestdellenQo. .« durch schwarze
RhombenR reprasentiert (vgl. Fig. 1) und mit ihrer Indexegiffer bezeichnet (z.BQoazz
mit 2). Fur die grauen Rhombdhwurde keine Folgerechnung durchgefiihrt.

Der PfadP wird von der Startzell€o aus zunachst nach oben bis n&ghssz gefiihrt und
dann im Uhrzeigersinn um die weil3e Insel in detédterum nack, zuriick.

Trotz dieser ausladenden Pfadfiihrung kann man rzeggss die Startzell®, von der
QuasizelleQuaz37a3723331233213342343233 1331 Widerspruchsfrei Uberdeckt wird und dass sich far
diese Zelle, auch nach Uber drei3ig Berechnungeshdiie rekursive Sukzessionsformel, die
gleichen infinitesimalen Skalenwerfg ergeben, die in der Startze{l eingesetzt wurden.



Es ist eine fundamentale Eigenschaft der Quasigisdben Sukzession, dass zwei Zellen
mit identischer Lage auch die gleich8kalenwertdesitzen, unabhangig davon, auf welchem
Weg sie berechnet worden sind. Diese Eigenschaftichtig fur ein fehlerfreies Wachstum,
sie impliziert aber auch, dass mit der Formel éiegerministische Struktuerzeugt wird.

Dennoch ist die Quasiperiodische Sukzession lekad gesteuerte Wachstumsreg#d der
Strukturaufbaummer nur von den Skalenwerten der Nachbarzekstitomt wird.

Dieselokal aufgebaute Struktur kann aber auch durchglidal agierendeSubstitution
konstruiert werden. Figur 3 zeigt ein Ammann-BeerRarkett2®, das durch dreimalige
deflationdre Substitutioder Bausteine eines gleich grol3en Gahler-Oktogbeststeht.

Figur 3. Ubereinstimmung des Pfadesnit dem Parketf2®, das durch dreimalige Substitution eines
Gahler-Oktogon®2 erzeugt wurde. Die Startzel(g, (QO) befindet sich genau im Zentrum.

Nach gegen unendlich gehend vielen Iterationsschritggiangt man zu einerfast
unbegrenzt ausgedehntémmann-Beenker-Parke®@™~* mit einemeindeutig definierten
Gahler-Oktogon®° im Zentrum. Wenn die Startzell®, auf 2° placiert wird, besitzt jede
Zellstruktur, die mit der Oktogonalen Quasiperietisn Sukzession berechnet wird, eine
Aquivalenzbeziehung zum Ammann-Beenker Pa *
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Qo.vi = h1(Qo.) Quzzan verified | O t (Qo.v) = | T

@i = 1 —a, =| A +AMT+Hp 0<a®<1 = t(au O{a™P=[T | t
bow = M —by, =| A+2°+Y 0 < ™ <a® = t(bows O{b,*P= [T | t
v = A —q, =| V2 +p 0 <g™ <a® = t(cow 0{c™P=|T t
dovi = 1 -y = l'l+k'2+uo 0<d®<1 = t(do.wa D{dldef}) =T t
Qo2 = h2(Qo.v) Quzzae verified | O t(Qo.v2)=|T

@w = 1 —d, =] A+2%+Y MV<a™ <1 = t(agwe 0{a,™P= [T | 1t
bove = A —a@.y = Ho 0 < Bh™ < *? = t(bg e O{ bzdef}) =T t
Cove = M +by, =| M +07— A< o™ < 2t = t(c.we Of Cszf}) =T t
dove = 1 -6y = 2+ Yo AVt < g™ < 1> t (do_vp O{ df H=1T t
Qo = h3(Qo..) Forbidden successor of,. a te (Qo.va) = |F

s = 1 -,y = 27" — Ho Vi< g™ < 1 = t(a.a D{asdef}) =T t
bo vz = G.v = 22— Ho 0 < Qdef < 22t = t(bo vz O{ bsdef}) =|T t
s = 1 =y =| M +27+ o 0<a¢™ <20 [=t(pwd{c™P=|T t
dove =V2 —a., = 1 4o A< d™ <1 = t(do s D{dsdef}) = |F t
Qo.va = hs(Qo.v) Forbidden successor 0. ., O te (Qo..va) =

aw = 1 —d, =] A+27+ o 0 <a™<a'+27% = t(aw D{a™)=|F t
bow = 1 —a, = 0 < ™ <t = t(bo va O{ b4d8f}) = t
Cows =—A+hy, = 0 < g™ <t = t(cow O{c™}P= t
doa = M =Gy = 0 < d® <2t = t(do_ v D{d4d8f}) = t




Qo.v = Qozzzz Verified predecessol| t,(Qo.v) =|T

.y 207"+ o t@y O{a™hH =T | t
bo.y = AT o t(boy O{b™} =|T | 1t
Cov = Ho t(oy O{c®p =T | t
doy, = AT+ + o t(doy O{d} =|T | 1t
Qo.vz = h2(Qo..) Forbidden successor of,. a t (Qo.v2) = |F

B = K'-by, = 2%+ o 0<a™<2? = t@wel{a®)=|F | t
bow =—A'+q, = 0 < h™<a? = t(bopO{b*} = t
oy = 1 —d, = 0 <g™<? = t(ce0{c*)= t
doyy = 1 —a, = 0 < ¢™<a™+47% [= t(dow0{d™) = t
Qo.va = h3(Qo.v) Quzs3223 verified | O t (Qo.va)=|T

. =V2 —d, = 20" — o Vi< g™ <1 = t@sl{a®)=|T | t
bowzs = 1 —a, = A2 — o 0 < k™ < 2)? = t(boz0{bs®)N=|T t
Coa = by =] M +2°— W 0<g™ <20" [= t(cal{c®™n=[T ] t
dow = 1 -6, = 1 o A< g® <1 = t(dos0{ds®P=[T | t
Qo.va = hz(Qo..) Forbidden successor of,. a t (Qo.va) = | F

o = 1 —h, = At o Mt < a™ <1 o tal{aa™)=|F | t
bowua = M +q, = V< b® <20 | t(boa0{bs™)= t
CO...VZ = )"_1 - dOv = O < QdEf < )"1 = t(CO...\/Z D { CZdef }) = 1
dO...vZ = 1 — %v = )"1 < dZdEf < 1 =t (dO...vZ D { dZdef }) = 1
Qo.vi = h1(Qo.) Forbidden successor ol . 0 t« (Qo.v1) = |F

am = 1 —a, = A% = Ho 0<a™<1 = t(aw O{a®™pn=1|T t
boy = At —by, = 7+ Ho 0 < Qdef <t = t(bo 1 O{ bldef}) = |F t
Com = A -G, = 0 < g® <at = t(cu 0{ca™}= t
dovi = 1 -y = 0<d® <1 = t(do.v1 O{ dldef}) = t
Qo2 = h2(Qo..) Forbidden successor of,. a t (Qo.v2) = |F

Qe = 1 —-dy = At — o A< g™ < 1 = t(ag.e O{ a™ n=1|F t
bove = A —a@.y = 0 < b™ < * = t(bg e O{ bzdef}) = t
Cowy = Al+hy, = M <™ < 20 o t(oe 0{c™)) = t
dow = 1 —g, = 1437 < ™ < 1[5 t(dowe OU{d ™) = t
Qo.va = h3(Qo.v) Quzzazas verified | O t (Qo.va)=|T

s = 1 -,y = At Ho Vi< g™ < 1 = t(a.ws Of a™ h=1|T t
bo vz = G.v = Ho 0 < ™ < 237 = t(bo vz O{ bsdef}) = |T t
Cow = 1 —d, = A — o 0 <™ <207 = t(eel{c™N=|T t
dove =V2 —a., =| AN +A° — Ho A< d™ <1 = t(do vz O { ds™ p=1T t
Qo.va = hs(Qo.) Quzzzzas verified | O t(Qo.va)=|T

Qw = 1 —dy = At - Ho 0 < adef < Mt+7 = t(Bo.w O{ a4def n=1|T t
bow = 1 —a, = - Ho 0 < Qdef <t = t(bo va O{ b4d8f}) =T t
Co.va — 7T+ bov = - Ho 0 < Qdef <! = t(cow Of ‘34dmc n=1IT t
do.va = At — G.v = At — Ho 0 < dtdef <t = t(do va O{ d4dEf D= T t




Qo.v = Qozzzma3 Verified predecessol| t,(Qo.v) =|T

..y 207" — Lo t(a, Of{a™h =|T | t
b0...\/ = ;"_2_ Ho t (bO...v O { bvdef }) =|T t
Cov = S t(coy Of{c™p =|T | t
dO...v = 1 —Llo t(do...v O { dvdef }) =|T t
Qo.vz = h2(Qo..) Qoazszzz verified | O t(Qo.v2) =|T

@ = K-by =] M+2 3+l 0 < a™<at > t(awO{a®)=|T | t
bowz =—K'+Gy = 22 — o 0 < ™ <t = t(bozO{b*P=|T | t
oy = 1 —d, = Ho 0 <eg®™<a? = t(ee0{c™P=|T | t
dovz =1 -,y = Ao+ o 0 < d™<a'+207% [= t(dop0{d*P=|T t
Qo..va = h3(Qo.) Quzzzzzzz verified | [J % (Qo.va) = |T

.3 =N2 —dy = A+ o V<a®™<1 = t(age0{a®pP=|T | t
bova =1 —a., = A+ o 0 < k™ <2t = t(bya0{bzs*N=|T t
Cov3a = by = 22— lo 0<eg™ <20 [= t(oel{a®™n=[T | t
dovza =1 -6, = A+ Ho Vi< g™ <1 = t(do 30 { d’o‘dEf p=1T t
Qo..va = hz(Qo..) Forbidden successor 0f,. v 0 t« (Qo..va) = |F

awa = 1 —h, = 2170 + o M+at<a®™ <1 | t@a0{aa™)=|T [ t
bova = K +qy = 1—lo < 0% < 20 [ t(bpaO{ba®™P=|F [ t
Co.va = )"_1 — dOv = O < QdEf < )"1 = t(CO...\/Z O { CZdef }) = 1
dO...vZ =1 - Qv = )"1 < dZdEf <1 =t (dO...vZ O { dZdef }) = 1
Qo.va = h1(Qo.) Forbidden successor ofy. ., O ty (Qo.v) = |F

aoa = 1 —a, = A2+ Yo 0<a®<1 = t(aw O{a™P=[T | 1t
bow = Ml—boy =] APH2S+ o 0 <h™ <2t =t O{b,™P=|T | 1
Cow = A —q, = 7+ Lo 0 < g® <at = t(cow O{c™P=[F t
dovi =1 -d., = 0<d® <1 = t(do 0{d,*} = t
Qo.v2 = h2(Qo.v) | Forbidden successor 0. v 0 t (Qo..v2) =

e =1 -d., = Mo AVl<a™ < 1 = t(a.we 0{a™ )= |F t
bowe = M —a&., = 0 <™ <t = t(boe O{b,™} = t
Coe = A +by, = M < o™ < 20 [o t(ew D{c™) = t
dove = 1 —Gu = AT < ™ < 1] t(dhye O{d*) = t
Qo.va = h3(Qo.y) Quzszz33 verified | O % (Qo.va) = | T

aw =1 -h, = 24"+ o V< a™ <1 = t(as O{a™}=|T t
bovs = G.v = xl"'xz—P-o 0 < ™ < 2" = t(bo.wsO{ bsdef}) = |T t
Cw =1 -d., = Ho 0 < g™ <2t = t(cowe 0{c™h=|T t
dovs =V2 —-a, = ALY+ Vi< g™ <1 = t(do a0 {d™P=|T t
Qo.va = hs(Qo.) Forbidden successor o0, 0 t (Qo.va) = |F

awu = 1 -d., = Ho 0 < adef <A = t (89,4 D{&def}) =T t
bow =1 —&,y = s Ho 0 < ™ <t = t(bo.vwa O{ b4d8f}) =T t
Cowe =0 +hbyy =] -22-2%— 0 < g™ <t = t(w O{c™P=|F | 1
dova = N =@, = 0 < g™ <2t = t(dove 0{d) = t




Qo.v = Quzsszazz Verified predecessol| t,(Qo.v) = |T

ao..v K2+ + o t(ag, O{a™pH =|T | t
b0...\/ = ;"_2_ Ho t (bO...v O { bvdef }) =|T t
Cov = Ho t(oy O{c™ P =|T | t
dO...v = ;‘-_2+ Ho t(do...v D { dvdef }) = T 1
Qo.vz = h2(Qu.y) | Forbidden successor oy v O t (Qo..v2) = | F

@ = K-boy =] AT+A°+ o 0 < a™<at = t(ap0{a®)=|T | t
bowz =—K'+Gy = A+ o 0 < ™ <t = t(0pz0{b;*P=|F | 1t
oz = 1 —db, = 0 <eg®<at = t (G 0{c™Y = t
doz = 1 —a, = 0 < d™<d?+27? [= t(doe0{d™} = t
Qo.vz = h3(Qo..) Forbidden successor ofy. ., ] t (Qo.va) = | F

.a =V2 —dy = [1+0°+2°— o V<a®™<1 = t(ae0{aa®)h=|F | t
bovs = 1 —a., = 0 < B™ <2, [= t(bys0{bs™)) = t
Cov3 = by = 0 <g™ <20 = t(ca0{c™) = t
doz = 1 -6, = A< g™ <1 = t(doad{dz®}) = t
Qo.vz = hz(Qo..) Quzsazazza verified | [ % (Qo.v@=|T

g =1 -h, = 2+ Lo MHat<a®™ <1 | t@a0{aa™)=|T | t
bova = K +qy = A+ o K< b® < 20 | t(boaO{bs™P=|T | t
Cova = N —dhy = A2 +0° = o 0<g™ <t = t(eua0{ca®™p=|T | t
dO...vZ = 1 — %v = ;\'_1 + 2)\'—2_ U-O )"1 < dZdEf < 1 =t (dO...vZ D { dZdef }) = T 1
Qo.vi = h1(Qo.) Quzzzzazo1 verified | O t (Qo.v) = |T

awm = 1 —ay =| M +207°—po 0<a™<1 = t(y O{a™P=|T | 1
bovi = A —ly, = S Ho 0 < h™ <2t = t(bo.v O{ bldef}) =T t
Com = N -Gy = - o 0 < g® <at = t(cw Of{c™hH=|T t
dovi =1 -d., = 27— Ho 0<d®<1 = t(do 0{d,* =T t
Qo.v2 = h2(Qo.) Quzszzaz2 verified | [J t (Qo.v2) = |T

B = 1 -G, = 27— o M<agt <1 =t 0{a™P=T |
bowe = M —a&., = 22— Ho 0 < b™ < * = t(bow O{b = |T t
Cove = N #+by, = ALY — o A< o™ < 2t = t(cue 0{c™N=|T t
dove =1 -6,y = 1o V< d™ < 1] t(do.vo O{ ' p=1T t
Qo = h3(Qo..) Forbidden successor 0f,. v 0 te (Qo..\a) = |F

aw =1 -h, = 27+ Yo Vi< g™ < 1 = t(as O{a™N=|T t
bovs = G.v = Ho 0 < ™ < 2" = t(bpeO{bs™})=|T t
Cw =1 -d., = 27 - Ho 0 < g™ <2t = t(Cos D{Csdef}) =|T t
dovs =V2 —-a, = 17— o A< d™ <1 = t(doe0{ds™) = |F t
Qo.va = 4 (Qo..) Forbidden successor ofy...v O ti (Qo..va) =

u = 1 —d, = 27— o 0 <a™<a'+3% = t(aw O{a™)=|F t
bow =1 —&,y = 0 < h™ <t = t(bo.va O{ b4d8f}) = t
Cowa =—h +hy, = 0 < g™ <t = t(w 0{c™}= t
dova = N =@, = 0 < g™ <2t = t(dove 0{d) = t




Qo.v = Qoazszazza Verified predeessor | t,(Qo.) = |T

.y 27+ o t@y O{a™hH =T | t
b0...\/ = )"-l+ Ho t(bo...v D { bvdef}) = T 1
Cov = A2+ — o t(y 0{c™ ) =|T | 1t
doy, = AT+ 207— o t(doy O{d} =|T | 1t
Qo.vz = h2(Qo..) Forbidden successor of,. a t (Qo.v2) = |F

B = K'-by, = +o 0<a™<2? = t(ap0{a®)=|F |
bow =—A'+q, = 0 < h™<a? = t(bopO{b*} = t
oy = 1 —d, = 0 <g™<? = t(ce0{c*)= t
doyy = 1 —a, = 0 < ¢™<a™+47% [= t(dow0{d™) = t
Qo.v3a = h3(Qo..) Quasszazzas verified | O % (Qo.va)=|T

Ao =V2 —dhy = | MR +AT Vi< g™ <1 = t(a.a0{a®P= [T | 1
bowzs = 1 —a, = A2 —lo 0 < k™ < 2)? = t(boz0{bs®)N=|T t
Coa = b, = AT+ o 0<g™ <20" [= t(cal{c®™n=[T ] t
dow = 1 -6, = AT+ 207+ o A< g® <1 = t(dos0{ds®P=[T | t
Qo.va = hz(Qo..) Forbidden successor of,. a t (Qo.va) = | F

a0...\/1 = 1 _Q...v = )"_1+;\'_2_ Ho )"1+;\-2< aﬁdEf < 1 = t(aO...vZD{aZdef}): F 1
bowua = M +q, = V< b® <20 | t(boa0{bs™)= t
CO...VZ = )"_1 _dO...v = O < QdEf < )"1 = t(CO...\/Z D{Cldef}) = 1
dO...vZ = 1 _@...\/ = )"1< dZdEf < 1 = t(dO...vZD{dZdef}) = 1
Qo.vi = h1(Qo.) Forbidden successor ol . 0 t« (Qo.v1) = |F

am = 1 —a, = A2 —lo 0<a™<1 = t(aw O{a®™pn=1|T t
bovi = At — oy = +lo 0 < Qdef <t = t(bo 1 O{ bldef}) = |F t
Com = A -G, = 0 < g® <at = t(cu 0{ca™}= t
dovi = 1 -y = 0<d® <1 = t(do.wa D{dldef}) = t
Qo2 = h2(Qo..) Forbidden successor of,. a t (Qo.v2) = |F

., = 1 —-d, = AP+ + o AVl<a™ <1 = t(@w 0{a™)=|F t
bove = A —a@.y = 0 < b™ < * = t(bg e O{ bzdef}) = t
Cowy = Al+hy, = M <™ < 20 o t(oe 0{c™)) = t
dow = 1 —g, = 1437 < ™ < 1[5 t(dowe OU{d ™) = t
Qo.va = h3(Qo.y) Quzzsoa3723 verified | O t (Qo.va)=|T

e = 1 -h, = AT — o A< a™ <1 = t(aoe O{a™}P=|T t
bo vz = G.v = g Ho 0 < Qdef < 22t = t(bo vz O{ bsdef}) = |T t
Cow = 1 —d, = A2 +2° + o 0 <™ <207 = t(eel{c™N=|T t
dove =V2 —a., = e Ho A< g™ < 1 = t(do s D{dsdef}) = |T t
Qo.va = s (Qo.v) Quzzszazzas verified | O t(Qo.va)=|T

am = 1 —-d, = A2+ + o 0<a®<a™+17% = t(aw D{a™n=|T t
bow = 1 —a, = 22— Mo 0 < Qdef <t = t(bo va O{ b4d8f}) =T t
Cows =—A+hy, = N 0 < g™ <t = t(cow O{c™P=[T | 1t
do.va = A7 —G.v = A+ Mo 0 < dtdef <t = t(do_ v Ij{d4dEf D= T t




Qo.v = Qozzszazas Verified predecessol| t,(Qo.v) = |T

.y AT+ o t(a, Of{a™h =|T | t
b0...\/ = )"-2_ Ho t(bo...v |:l{bvdef}) = T 1
Cov = A+ o t(oy O{c®p =T | t
doy, = AT+207+ o t(doy O{d} =|T | 1t
Qo.vz = h2(Qo..) Quassoazzass verified | O t(Qo.v2)=|T

B = K'-by, = AT+ + o 0<a™<2? = t@uwel{a®)=|T | t
bow =-AT+q, = Ho 0 < b®™<a? = t(DopO{b*P= [T | t
cow =1 -d, = A+ o 0 <e®™<at = t(eel{c®™)=|T | t
doyy = 1 —a, = 207 — o 0 < g™ <1'+37% [o t(dop0{dp®™Nn=[T | t
Qo.v3a = h3(Qo..) Quasszazzass verified | O % (Qo.va)=|T

A =V2 —dhy = | KA+ Vi< g™ <1 = t@sl{a®)=|T | t
bowzs = 1 —a, = 27— Lo 0 < k™ < 2)? = t(boz0{bs®P=|T t
Coa = b, = Ao —lo 0<g™ <20" [= t(cal{c®™n=[T ] t
dovz = 1 -6y = ll+l'2—uo 22< d’o‘def <1 = t(do...\BD{dS‘dEf}): T t
Qo.va = hz(Qo..) Forbidden successor of,. a t (Qo.va) = | F

o = 1 —h, = 27+ Ho Mt < a™ <1 o tua{a™)=|T | t
bova = A +qy = 2.7+ o V< b® < 207 o t(bowaO{bs™Y=|F | t
CO...VZ = )"_1 _dO...v = O < QdEf < )"1 = t(CO...vZD{CZdef}) = 1
dO...vZ = 1 _@...\/ = )"1< dZdEf < 1 = t(dO...vZD{dZdef}): 1
Qo.vi = h1(Qo.) Forbidden successor of),. 0 te (Qo.v1) = |F

am = 1 —a, = 2.7 — o 0<a™<1 = t(aw O{a®™pn=1|T t
boy = At —by, = 752"'753"'”0 0 < Qdef <t = t(bo.w D{bldef}) =T t
o = N =g, = o 0 <g™ <a® = t(cow 0{ca™P=|F t
dovi = 1 -y = 0<d® <1 = t(do.wa D{dldef}): t
Qo2 = h2(Qo..) Forbidden successor of,. a t (Qo..v2) =

., = 1 —-d, = A2+ — o AVl<a™ <1 = t(@w 0{a™)=|F t
bove = A —a@.y = 0 < b™ < * = t(bo.w D{bzdef}) = t
Cowy = Al+hy, = M <™ < 20 o t(oe 0{c™)) = t
dow = 1 —g, = 1437 < ™ < 1[5 t(dowe OU{d ™) = t
Qo.va = h3(Qo.y) Quzs322372733 verified | O % (Qo.va) = | T

s = 1 -,y = 27"+ Ho Vi< a™ < 1 = t(a.a D{asdef}): T t
bo vz = G.v = At Ho 0 < Qdef < 22t = t(bo...\@D{badef}): T t
Cow = 1 —d, = A2+ — o 0 <™ <207 = t(eel{c™N=|T t
dove =V2 —a., = AT+ 207 — Ho A< g™ < 1 = t(do...\@D{dadef}): T t
Qo.va = hs(Qo.) Forbidden successor of),. 0 t (Qo.va) = |F

am = 1 —-d, = AP+ — o 0<a®<a™+1% = t(aw U{a™N=|T t
bow = 1 —a, = 2;2—110 0 < Qdef <t = t(bo.va D{b4d6f}): T t
Cows =M +bo, =| A2 0 < g™ <t = t(Gw 0{c™}=]|F t
doa = M =Gy = 0 < d® <2t = t(do_ v D{d4d8f}) = t




Qo.v = Qoazszazzass Verified predecessol| t,(Qo.v) = |T

.y g g T t(ay O{a™h =|T | 1t
b0...\/ = 2‘-—2_ Ho t(bo...v |:l{bvdef}) = T 1
Cov = 27— o t(oy O{c®p =T | t
doy, = AT+ — o t(doy O{d} =|T | 1t
Qo.vz = h2(Qo..) Forbidden successor of,. a t (Qo.v2) = |F

B = K'-by, = 23+ o 0<a™<2? = t(ap0{a®)=|T |
bowe =—d'*ay =| —A-0"—po 0 < b®™<a? = t(DopO{b;*P=|F | t
oy = 1 —d, = 0 <g™<? = t(ce0{c*)= t
doyy = 1 —a, = 0 < ¢™<a™+47% [= t(dow0{d™) = t
Qo.v3a = h3(Qo..) Quasszazzasss verified | O % (Qo.va)=|T

. =V2 —d, = 27"+ Ho Vi< g™ <1 = t(a.a0{a®P= [T | 1
bowzs = 1 —a, = 2%+ Wo 0 < k™ < 2)? = t(boz0{bs®)N=|T t
Coa = b, = 27— Wo 0<g™ <20" [= t(cal{c®™n=[T ] t
dow = 1 -6, = 2.7+ Ho A< g® <1 = t(dos0{ds®P=[T | t
Qo.va = hz(Qo..) Forbidden successor of,. a t (Qo.va) = | F

. = 1 —h, = [ AT +R7+07+ Mt < a™ <1 o tua{a™)=|T | t
bova = A +qy = AT — o V< b® < 207 = t(bpwaO{bs™)=|T | t
Coa = AN —doy = 27+ o 0 <g™ <t = t(ua0{c®™Nh=|F | 1
dO...vZ = 1 _@...\/ = )"1< dZdEf < 1 = t(dO...vZD{dZdef}): 1
Qo.vi = h1(Qo.) Quzsszazzaz verified | O t (Qo.v) = | T

am = 1 —a, = 2.7+ Ho 0<a™<1 = t(aw O{a®™h=|T t
bovi = At — oy = 2o+ Ho 0 < Qdef <t = t(bo 1 O{ bldef}) =|T t
o = N =g, = AT+ + o 0 <g™ <a® = t(cow 0{c™P=|T t
dovi = 1 -y = At Ho 0<d® <1 = t(do.wa D{dldef}): T t
Qo2 = h2(Qo..) Forbidden successor of,. a t (Qo.v2) = |F

., = 1 —-d, = A+ Lo AVl<a™ <1 = t(@w 0{a™)=|T t
bo v = )v_l—ao...v = —7~_2—7~_3+H0 0 < Qdef < ' = t(bo.w D{bzdef}): F t
Cowy = Al+hy, = M <™ < 20 o t(oe 0{c™)) = t
dow = 1 —g, = 1437 < ™ < 1[5 t(dowe OU{d ™) = t
Qo.va = h3(Qo.y) Quzss2a372333 verified | O t (Qo.va)=|T

e = 1 —h, =] M+27 07+ A< a™ <1 = t(aoe O{a™}P=|T t
bo vz = G.v = k'z—uo 0 < Qdef < 22t = t(bo...\@D{badef}): T t
Cow = 1 —d, = A+ o 0 <™ <207 = t(eel{c™N=|T t
dove =V2 —a., = 1_14'27»_2"'“0 A< g™ < 1 = t(do...\@D{dadef}): T t
Qo.va = hs(Qo.v) Forbidden successor of,. . 0 t (Qo.va) = |F

am = 1 —-d, = A+ o 0<a®<a™+1% = t(aw U{a™N=|T t
bow = 1 —a, = 207+ Ho 0 < Qdef <t = t(bo.va D{b4d6f}): T t
Cows = +by, = -2 — o 0 < g™ <t = t(Gw 0{c™}=]|F t
doa = M =Gy = 0 < d® <2t = t(do_ v D{d4d8f}) = t




Qo.v = Qozsszazzasss Verified predecessol| t,(Qo.v) = |T

.y 27" + Ho t@y O{a™hH =T | t
b0...\/ = 2‘_2"' Ho t(bo...v |:l{bvdef}) = T 1
Cov = 27— o t(oy O{c®p =T | t
dO...v = 2‘-_1"' Ho t(do...v |:l{dvdef}) = T 1
Qo.vz = h2(Qo..) Forbidden successor of,. a t (Qo.v2) = |F

B = K'-by, = 2% —Ho 0<a™<2? = t(ap0{a®)=|T |
bow =-AT+q, = 4° — o 0 < b®™<a? = t(DopO{b;*P=|F | t
oy = 1 —d, = 0 <g™<? = t(ce0{c*)= t
doyy = 1 —a, = 0 < ¢™<a™+47% [= t(dow0{d™) = t
Qo.v3a = h3(Qo..) Quazsza3233333 verified | O % (Qo.va)=|T

. =V2 —d, = AT+ o Vi< g™ <1 = t(a.a0{a®P= [T | 1
bowzs = 1 —a, = 22— o 0 < k™ < 2)? = t(boz0{bs®)N=|T t
Coa = b, = 2.7+ Ho 0<g™ <20" [= t(cal{c®™n=[T ] t
dovz = 1 -6y = Xl+k'2+x3+uo Vi< g™ < 1 = t(do...\BD{dS‘dEf}): T t
Qo.va = hz(Qo..) Forbidden successor of,. a t (Qo.va) = |F

@ = 1 —h, =] M +2%+0°— o AP < g™ <1 | t(apa0{ag™P=|T | t
bova = A +qy = AT+ 207 — o V< b® < 20 = t(boaO{bs™P=|T | 1t
Coa = AN —doy = 27 —lo 0 <g™ <t = t(ua0{c®™Nh=|F | 1
dO...vZ = 1 _@...\/ = )"-1< dZdEf < 1 = t(dO...vZD{dZdef}): 1
Qo.vi = h1(Qo.) Quazsoazzazsay verified | O t (Qo.v) = | T

am = 1 —a, = A2 —Ho 0<a™<1 = t(aw O{a®™h=|T t
bovi = . -y = 7;3—110 0 < Qdef <t = t(bo.w D{bldef}) =|T t
o = N =g, = A+ Ho 0 <g™ <a® = t(cow 0{c™P=|T t
dovi = 1 -y = 27— Ho 0<d® <1 = t(do.wa D{dldef}): T t
Qo2 = h2(Qo..) Forbidden successor of,. a te (Qo.v2) = |F

., = 1 —-d, = 22— Ho AVl<a™ <1 = t(@w 0{a™)=|F t
bove = A —a@.y = 0 < b™ < * = t(bo.w D{bzdef}) = t
Cowy = Al+hy, = M <™ < 20 o t(oe 0{c™)) = t
dow = 1 —g, = 1437 < ™ < 1[5 t(dowe OU{d ™) = t
Qo.va = h3(Qo.y) Quzss2a3723333 verified | O t (Qo.va)=|T

@ = 1 —h, =] ¥+0%+2° o A< a™ <1 = t(aoe O{a™}P=|T t
bo vz = G.v = 27 - Ho 0 < Qdef < 22t = t(bo...\@D{badef}): T t
Cow = 1 —d, = A2 — o 0 <™ <207 = t(eel{c™N=|T t
dove =V2 —a., = AT+ —Ho A< g™ < 1 = t(do...\@D{dadef}): T t
Qo.va = hs(Qo.v) Forbidden successor of,. . 0 t (Qo.va) = |F

am = 1 —-d, = 22— o 0<a®<a™+1% = t(aw U{a™N=|T t
bow = 1 —a, = 2’ — Ho 0 < Qdef <t = t(bo.va D{b4d6f}): T t
Cows = +by, = 27+ o 0 < g™ <t = t(Gw 0{c™}=]|F t
doa = M =Gy = 0 < d® <2t = t(do_ v D{d4d8f}) = t




Qo.v = Qozsszazzazsat Verified predecessol| t,(Qo.v) = |T

.y 27— o t@y O{a™hH =T | t
b0...\/ = )"_3_ l-lO t(bo...v D { bvdef }) = T 1
Cov = A+ Ho t(oy O{c®p =T | t
dO...v = )"_2_ Ho t(do...v |:l{dvdef}) = T 1
Qo.vz = Nz2(Qo.)  |Forbidden successor 0 v O t (Qo..v2) = | F

B = K'-by, = 2.7+ Ho 0<a™<2? = t@uwel{a®)=|T | t
bow =-AT+q, = -2+ Yo 0 < b®™<a? = t(DopO{b;*P=|F | t
oz = 1 —d, = 0 <g™<? = t(ce0{c*)= t
doyy = 1 —a, = 0 < ¢™<a™+47% [= t(dow0{d™) = t
Qo.va = h3(Qo..) | Forbidden successor 0B, 0 t (Qo.v3) = |F

s =V2 —dhy =| 1+ +2°+ Vi< g™ <1 = t@sl{a®P=|F | t
bovs = 1 —a, = 0 < g™ <t = t (b a0 {bs3®) = t
Cova = by = 0 <@g™ <27t = t(cs0{c™) = t
oz =1 -6, = A< g™ <1 = t(doyz0{d3®™} = t
Qo.vz = hz(Qo..) Quzss2a32433312 verified | O t (Qo.va)=|T

o = 1 —h, = 147+ o Mt < a™ <1 o tual{aa™)=|T | t
bova = A +qy = AT+ + o A< ™ < 207 1o t(boaaO{bs™ Y= |T | t
Coa = AN —doy = A2+ + o 0 <g™ <t = t(cua0{c®™p=[T | 1t
dO...vZ = 1 — %v = 2"_1 + Ho )"1 < dZdEf < 1 = t(dO...\/Z D { dZdef }) = T 1
Qo.vi = h1(Qo.) Quzsszazzaszain verified | O t (Qo.v) = | T

am = 1 —a, = 27+ o 0<a™<1 = t(aw O{a®™h=|T t
bowi = AT —by, = 27 + o 0 < ™ <a® = t(bow O{b™H=|T | 1t
o = N =g, = 27— Ho 0 <g™ <a® = t(cow 0{c™P=|T t
dovi = 1 -y = 351"'“0 0<d® <1 = t(do.v1 O{ dldef}) =T t
Qo.v2 = h2(Qo.y) Quassoazza33312 verified | O Qo2 =|T

., = 1 —-d, = 217+ o AVl<a™ <1 = t(@w 0{a™)=|T t
bove = A —a@.y = A2+ + o 0 < Qdef < ' = t(bg e O{ bzdef}) =T t
Cove = M +by, = AT+ A< o™ < 2t = t(c.we Of Cszf}) =T t
doyv = 1 —¢, = 17 —o M2 < ™ < 1o t(dop O{d,™H=[T [ t
Qo = h3(Qo..) Forbidden successor of,. a te (Qo.va) = |F

s = 1 -,y = 1 —l'3+uo Vi< a™ < 1 = t(a.ws Of a™ n=1|T t
bo vz = G.v = l'3+uo 0 < Qdef < 22t = t(bo vz O{ bsdef}) =|T t
Cw = 1 -ty = 351"'“0 0 < %dEf < 2x! = t(Co.v3 D{Csdef}) = |F t
do.\3 =2 — Qv = A< dsdef <1 = t(do s D{dsdef}) = t
Qo.va = hs(Qo.) Forbidden successor of),. 0 te (Qo..va) =

am = 1 —-d, = 27+ o 0<a®<a™+1% = t(aw U{a™)=|F t
bow = 1 —a, = 0 < ™ <t = t(bo va O{ b4d8f}) = t
Cows =—A+hy, = 0 < g™ <t = t(cow O{c™}P= t
doa = M =Gy = 0 < d® <2t = t(do va O{ d D= t




Qo.v = Qozsszazzazsaie Verified predecessol| t,(Qo.v) = |T

.y 27" + o t@y O{a™hH =T | t
bo.y = A2+ + o t(ooy Of{b™} =|T | t
Cov = AT+ t(oy O{c™ P =|T | t
dO...v = 1_;‘-_3_“0 t(do...v |:l{dvdef}) = T 1
Qo.vz = h2(Qo..) Quassoazza3zaiz verified | O t(Qo.v2)=|T

B = K'-by, = A= o 0<a™<2? = t@uwel{a®)=|T | t
bow =-AT+q, = 2o — o 0 < b®™<a? = t(DopO{b*P= [T | t
cow =1 -d, = 2+ Ho 0 <e®™<at = t(eel{c®™)=|T | t
dovo = 1 —a, = A2 — o 0<dg™<n'+27 [> t(dop O {dr™P=|T t
Qo.v3a = h3(Qo..) Quzzszazzazssizs verified | O % (Qo.va)=|T

. =V2 —d, = AT+ o Vi< g™ <1 = t@sl{a®)=|T | t
bowzs = 1 —a, = A= o 0 < k™ < 2)? = t(boz0{bs®)N=|T t
Coa = b, = A2+ + o 0<g™ <20" [= t(cal{c®™n=[T ] t
dovz = 1 -6y = 7~_1+7v_3+7~_4+uo 22< d’o‘def <1 = t(do z0{ d’o‘dEf}) =T t
Qo..a = hz(Qo...) Forbidden successor o) v O te (Qo.va) = |F

a0...\/1 = 1 _Q...v = )\'_1+2)"_2_p-0 )"1+;\-2< aﬁdEf < 1 = t(aO...vZD{aZdef}): T 1
bova = A +qy = 2+ — o V< b® < 207 o t(bowaO{bs™Y=|F | t
CO...VZ = )"_1 - dOv = O < QdEf < )"1 = t(CO...\/Z D { CZdef }) = 1
dO...vZ = 1 — %v = )"1 < dZdEf < 1 =t (dO...vZ D { dZdef }) = 1
Qo.va = h1(Qo.) Forbidden successor ofy. ., 0 t (Qo.v1) = |F

am = 1 —a, = A= Ho 0<a™<1 = t(aw O{a®™pn=1|T t
bovi = At — oy = 27— Ho 0 < Qdef <t = t(bo 1 O{ bldef}) =T t
o = N =g, = +°+ Ho 0 <g™ <a® = t(cow 0{ca™P=|F t
dovi = 1 -y = 0<d® <1 = t(do.v1 O{ dldef}) = t
Qo2 = h2(Qo..) Forbidden successor of,. a t (Qo..v2) =

., = 1 —-d, = 23+ o AVl<a™ <1 = t(@w 0{a™)=|F t
bove = A —a@.y = 0 < b™ < * = t(bg e O{ bzdef}) = t
Cowy = Al+hy, = M <™ < 20 o t(oe 0{c™)) = t
dow = 1 —g, = 1437 < ™ < 1[5 t(dowe OU{d ™) = t
Qo.va = h3(Qo.y) Quassoaszazszies verified | O % (Qo.va) = | T

e = 1 -h, = A+ 20— V<a™ <1 = t(aoe O{a™}P=|T t
bo vz = G.v = l'l+l'3—uo 0 < Qdef < 22t = t(bo vz O{ bsdef}) = |T t
Cow = 1 —d, = Ao+ o 0<e™ <2k [= t(oel{c™P=[T [ t
dove =V2 —a., = AT Mo A< g™ < 1 = t(do s D{dsdef}) = |T t
Qo.va = hs(Qo.v) Forbidden successor of_ 0 te (Qo..va) = |F

am = 1 —-d, = 23+ o 0<a®<a™+1% = t(aw U{a™N=|T t
bow = 1 —a, = 2o— Ho 0 < Qdef <t = t(bo va O{ b4d8f}) =T t
Cows = +by, = 1+ o 0 < g™ <t = t(Gw 0{c™}=]|F t
doa = M =Gy = 0 < d® <2t = t(do va O{ d D= t




Qo.v = Qoasszazzazsaizs Verified predecessol| t,(Qo.v) = |T

.y AT+ 20— o t(ay O{a™h =|T | 1t
bo.y = AT+ t(boy O{b™} =|T | 1t
Cov = Ao+ o t(oy O{c®p =T | t
doy, = AL+ — o t(doy O{d} =|T | 1t
Qo.vz = h2(Qo..) Forbidden successor of,. a t (Qo.v2) = |F

B = K'-by, = 23+ o 0<a™<2? = t@wel{a®)=|F | t
bow =—A'+q, = 0 < h™<a? = t(bopO{b*} = t
oy = 1 —d, = 0 <g™<? = t(ce0{c*)= t
doyy = 1 —a, = 0 < ¢™<a™+47% [= t(dowe0{d™) = t
Qo.v3a = h3(Qo..) Quzsszazzazssizas verified | O % (Qo.va)=|T

. =V2 —d, = 27" + Ho Vi< g™ <1 = t@sl{a®)=|T | t
bows = 1 —a, = A2+ + o 0<h®™<2) [= t(hoel{bs®™)=[T [ t
Coa = b, = A — o 0<g™ <20" [= t(cal{c®™n=[T ] t
dow = 1 -6, = 1% —po A< g® <1 = t(dos0{ds®P=[T | t
Qo..a = hz(Qo...) Forbidden successor o) v O te (Qo.va) = |F

@ = 1 —h, =] M+ +0 AP < g™ <1 | t(awa0{ag™P=|F | t
bowua = M +q, = V< b® <20 | t(boa0{bs™)= t
CO...VZ = )"_1 _dO...v = O < QdEf < )"1 = t(CO...vZD{CZdef}) = 1
dO...vZ = 1 _@...\/ = )"1< dZdEf < 1 = t(dO...vZD{dZdef}): 1
Qo.vi = h1(Qo.) Forbidden successor ol . 0 t (Qo.v1) = |F

wnm = 1 —ay = A2+ + o 0<a®<1 = t(au O{a®™P=|T t
bovi = . -y = %'3+uo 0 < Qdef <t = t(bo.w D{bldef}) = |F t
Com = A -G, = 0 < g® <at = t(cu 0{ca™}= t
dovi = 1 -y = 0<d® <1 = t(do.wa D{dldef}): t
Qo.v2 = h2(Qo..) Forbidden successor o v O t (Qo.v2) = |F

., = 1 —-d, = A+ o AVl<a™ <1 = t(@w 0{a™)=|T t
bove = A —a@.y = — 277+ Yo 0 < Bh™ < *? = t(bo.w D{bzdef}): F t
Cowy = Al+hy, = M <™ < 20 o t(oe 0{c™)) = t
dow = 1 —g, = 1437 < ™ < 1[5 t(dowe OU{d ™) = t
Qo.va = h3(Qo.y) Quas3oa37a3331233 verified | O t (Qo.va)=|T

@ = 1 —h, =] M+23+0 + A< a™ <1 = t(aoe O{a™}P=|T t
bo vz = G.v = xs"'Uo 0 < Qdef < 22t = t(bo...\@D{badef}): T t
Cow = 1 —d, = A+ o 0 <™ <207 = t(eed{c™N=|T t
dove =V2 —a., = Xl+k'2+x3+uo A< g™ < 1 = t(do...\@D{dadef}): T t
Qo.va = hs(Qo.) Quzzszaz2a3331234 verified | O t(Qo.va)=|T

am = 1 —-d, = A+ o 0<a®<a™+17% = t(aw D{a™n=|T t
bow = 1 —a, = 752"'753"'”0 0 < Qdef <t = t(bo.va D{b4d6f}): T t
Cows = +by, = V=l 0 < g™ <t = t(Gw 0{c™}H=|T t
do.va = A7 —G.v = 2% - Ho 0 < dtdef <t = t(do_ v D{d4d8f}) =T t




Qo.v = Qoazszazzazsaizas Verified predecessol| t,(Qo.v) = |T

.y AT+ o t(ay O{a™h =|T | 1t
b0...\/ = ;‘-_3+ l-lO t(bo...v |:l{bvdef}) = T 1
Cov = A+ o t(oy O{c®p =T | t
doy, = AT+ + o t(doy O{d} =|T | 1t
Qo.vz = h2(Qo.v) Quassoazzazszioas verified | O t(Qo.v2)=|T

B = K'-by, = 2.° - Ho 0<a™<2? = t(ap0{a®)=|T | 1
bow =-AT+q, = Ho 0 < b®™<a? = t(DopO{b*P= [T | t
cow =1 -d, = 2.7 - Ho 0 <e®™<at = t(ope0{c®)= [T | 1
doo = 1 —a, =] ¥+21°—p 0 < G™<a™+37% [= t(dowO{d™p=|T | t
Qo.va = h3(Qo.y) Quz3s2232433312333 verified | O % (Qo.va)=|T

s =V2 —dy =| M +20°-p Vi< a®™ <1 = t(@s0{a®)=|T | t
bows = 1 —a, = AT+ o 0<B™ <2k [= t(bowO{bs™p=|T | t
Coa = by = 23+ Lo 0<g™ <20" [= t(cal{c®™n=[T ] t
dovz = 1 -6y = e Ho 22< d’o‘def <1 = t(do...\BD{dS‘dEf}): T t
Qo.va = hz(Qo..) Forbidden successor of,. a t (Qo.va) = | F

a0...\/1 = 1 _Q...v = 14_3_”0 )"1+;\-2< aﬁdEf < 1 = t(aO...vZD{aZdef}): T 1
bova = A +qy = 27+ o V< b® < 207 o t(bowaO{bs™Y=|F | t
CO...VZ = )"_1 _dO...v = O < QdEf < )"1 = t(CO...vZD{CZdef}) = 1
dO...vZ = 1 _@...\/ = )"1< dZdEf < 1 = t(dO...vZD{dZdef}): 1
Qo.vi = h1(Qo.) Forbidden successor 0. ., 0 t (Qo.v1) = |F

on = 1 —a, = AT+ 0<a®<1 = t(au O{a®™P=|T t
bowi = AT —by, = 27 — o 0 < ™ <a® = t(bow O{b,*P= [T t
Com = A -G, = +o 0 < g™ <t = t(cow 0{ca™P=|F t
dovi = 1 -y = 0<d® <1 = t(do.wa D{dldef}): t
Qo2 = h2(Qo..) Forbidden successor of,. a t (Qo..v2) =

., = 1 —-d, = 27—l AVl<a™ <1 = t(@w 0{a™)=|F t
bove = A —a@.y = 0 < b™ < * = t(bo.w D{bzdef}) = t
Cowy = Al+hy, = M <™ < 20 o t(oe 0{c™)) = t
dow = 1 —g, = 1437 < ™ < 1[5 t(dowe OU{d ™) = t
Qo.va = h3(Qo.y) Quz332137233312333 verified | O t (Qo.va)=|T

@ww = 1 —h, =] A +207—p V<a™ <1 = t(awe O{a™P= [T | t
bo vz = G.v = Nl+uo 0 < Qdef < 22t = t(bo...\@D{badef}): T t
Cw = 1 -ty = 2)52—“0 0 < %dEf < 22t = t(Cous D{Csdef})z T t
dove =V2 —a., = 21_1"'1_3—“0 A< g™ < 1 = t(do...\@D{dadef}): T t
Qo.va = hs(Qo.) Forbidden successor 0. ., 0 t (Qo.va) = |F

u = 1 —d, = 22 — o 0 <a™<a'+3% = t(apw O{a™)=|T t
bow = 1 —a&, = AT+l 0 < b™ <a® = t(bow O{b™P=|F t
Cows =—A+hy, = 0 < g™ <t = t(cow O{c™}P= t
doa = M =Gy = 0 < d® <2t = t(do_ v D{d4d8f}) = t




Qo.v = Qozsszazrazsaizas Verified predecessol| t,(Qo.v) = |T

.y 27— o t@y O{a™hH =T | t
boy = Ho t(bo...v U { bvdef}) =|T t
Cov = 27— o t(oy O{c®p =T | t
doy, = AT — o t(doy O{d} =|T | 1t
Qo.vz = h2(Qu.y) | Forbidden successor oy v O t (Qo..v2) = | F

B = K'-by, = A —Ho 0<a™<2? = t@uwel{a®)=|T | t
bow =-AT+q, = 4% — o 0 < b®™<a? = t(DopO{b;*P=|F | t
oy = 1 —d, = 0 <g™<? = t(ce0{c*)= t
doyy = 1 —a, = 0 < ¢™<a™+47% [= t(dow0{d™) = t
Qo.v3a = h3(Qo..) Quz332832233312333 verified | O % (Qo.va)=|T

. =V2 —d, = 13— o Vi< g™ <1 = t@sl{a®)=|T | t
bowe = 1 —a,y =| A+ +2 7+ 0<h®™<2) [= t(hoel{bs®™)=[T [ t
Coa = b, = M 0<g™ <20" [= t(cal{c®™n=[T ] t
dovz = 1 -6y = Xl+k'2+x3+uo Vi< g™ < 1 = t(do...\BD{dS‘dEf}) =T t
Qo.va = hz(Qo..) Forbidden successor of,. a t (Qo.va) = | F

a0...\/1 = 1 _Q...v = ;\'_1_“0 )"1+;\-2< aﬁdEf < 1 = t(aO...vZD{aZdef}): F 1
bowua = M +q, = V< b® <20 | t(boa0{bs™)= t
CO...VZ = )"_1 - dOv = O < QdEf < )"1 = t(CO...\/Z D { CZdef }) = 1
dO...vZ = 1 _@...\/ = )"1< dZdEf < 1 = t(dO...vZD{dZdef}) = 1
Qo.vi = h1(Qo.) Quasszazzazzaizasa verified | O t (Qo.v) = | T

v = 1 —a, =| MR+ 0<a®<1 = t(aw O{a®™P=|T t
bovi = At — oy = At — Ho 0 < Qdef <t = t(bo 1 O{ bldef}) =|T t
o = N =g, = 2+ o 0 <g™ <a® = t(cow 0{c™P=|T t
dovi = 1 -y = 7~_1+7v_3+7~_4+uo 0<d® <1 = t(do.wa D{dldef}): T t
Qo.v2 = h2(Qo.y) Quass2a324333123352 verified | O t(Qo.v2)=|T

Bw = 1 —d, = A +22 0+ MV<a™ <1 = t(agwe 0{a,™P= [T | 1t
bove = A —a@.y = 2+ Wy 0 < Bh™ < *? = t(bg e O{ bzdef}) =T t
Cove = M +by, = AT+ o A< o™ < 2t = t(c.we Of Cszf}) =|T t
dow = 1 -6, =|2AT+27+2°+p, M2 < ™ < 1o t(dop O{d,™H=[T [ t
Qo.va = h3(Qo..) Forbidden successor o v O t (Qo.va) = |F

s = 1 -,y = 1 Ho Vi< a™ < 1 = t(a.a D{asdef}) =T t
bo vz = G.v = 352_“0 0 < Qdef < 22t = t(bo vz O{ bsdef}) =|T t
s = 1 —ad, =| M +2 +0" + 0 <™ <227 = t(eel{c™®h=|T t
dove =V2 —a., = 107+ Ho A< g™ < 1 = t(do s D{dsdef}) = |F t
Qo.va = hs(Qo.v) Forbidden successor of,. . 0 te (Qo..va) =

Bw = 1 —d, = A +22 0+ 0 <a™<a+27% = t(aw D{a™N=|T t
bow = 1 —a, =| M +27+2°+ Y, 0 < b™ <a® = t(bowe O{b*P=[F t
Cows =—A+hy, = 0 < g™ <t = t(cow O{c™}P= t
doa = M =Gy = 0 < d® <2t = t(do va O{ d D= t




Qo.v = Qoassazzazsaizasn Verified predecessol| t,(Qo.v) = |T

.y xl+x2+xf+uo t(ay O{a™h =|T | 1t
b0...\/ = A — l-lO t(bo...v |:l{bvdef}) = T 1
Cov = . 2+ o t(oy O{c®p =T | t
doy, = AT+ + o t(doy O{d} =|T | 1t
Qo.vz = h2(Qo..) Forbidden successor of,. a t (Qo.v2) = |F

. = A—by, Ho 0<a™<2? = t(ap0{a®)=|T |
bow =-AT+q, = -2+ o 0 < b®™<a? = t(DopO{b;*P=|F | t
Cowe = 1 —d, 0 <g™<? = t(ce0{c*)= t
doyy = 1 —a, 0 < ¢™<a™+47% [= t(dow0{d™) = t
Qo.v3a = h3(Qo..) Quz3s2a3243331233213 verified | O % (Qo.va)=|T

. =V2 —dy 207 0%+ o Vi< g™ <1 = t(a.a0{a®P= [T | 1
bowvz = 1 —a. 2% — Wo 0 < k™ < 2)? = t(boz0{bs®)N=|T t
Coa = by A= o 0<g™ <20" [= t(cal{c®™n=[T ] t
dow = 1 -6, = 12° = o A< g® <1 = t(dos0{ds®P=[T | t
Qo.va = hz(Qo..) Forbidden successor of,. a t (Qo.va) = | F

o = 1 —h, AR+ o Mt < a™ <1 o tua{a™)=|T | t
bova = AT+ AT+ o V< b® < 207 = t(bowaO{bs™)=|T | t
Coa = N —doy i ST 0 <g™ <t = t(ua0{c®™Nh=|F | 1
dO...vZ = 1 _@...\/ )"1< dZdEf < 1 = t(dO...vZD{dZdef}): 1
Qo.vi = h1(Qo.v) Quazszzoa3saizaan verified | O t (Qo.v) = | T

an = 1 —a, 2.7 - Ho 0<a™<1 = t(aw O{a®™h=|T t
boa = A —Dy.y Mo 0 < h*™ <! = t(bo 1 O{ bldef}) =|T t
Com = N =Gy 2.7~ o 0 <g™ <a® = t(cow 0{c™P=|T t
dovi = 1 —-d.y Nl+l'3—uo 0<d®<1 = t(do.wa D{dldef}): T t
Qo.v2 = h2(Qo..) Forbidden successor o v O t (Qo.v2) = |F

e = 1 —d, AT+ — o MV<a™ <1 = t(agwe 0{a,™P= [T t
bow = A —a., 27 -2°—o 0 <h*™< ' [= t(bo, O0{b™)=|F t
Cowe = Al+hy, M <™ < 20 o t(oe 0{c™)) = t
dow = 1 -6, 1437 < ™ < 1[5 t(dowe OU{d ™) = t
Qo.va = h3(Qo.y) Quassoazzazszizasns verified | O t (Qo.va)=|T

e = 1 —h, AT+ V<a™ <1 = t(awe O{a™P= [T | t
bo vz = G..v 7~_3+H0 0 < Qdef < 22t = t(bo...\@D{badef}): T t
o = 1 —dy A+ o 0 <™ <207 = t(eel{c™N=|T t
dove =V2 —a., 7~_1+27~_2—U0 A< g™ < 1 = t(do...\@D{dadef}): T t
Qo.va = hs(Qo.) Forbidden successor 0. ., 0 t (Qo.va) = |F

u = 1 —d, AT+ o 0 <a™<a+27% = t(aw D{a™N=|T t
bow = 1 —a.y 29\'-2_”0 0 < Qdef <t = t(bo.va D{b4d6f}): T t
Co..v4 =1+ bo.v +lo 0 < Qdef <! = t(cow Of C4d8f}) =|F t
dowa = M1 =Gy 0 < d® <2t = t(do_ v Ij{d4dEf D= t




Qo.v = Qoasszazzazsaizasns Verified predecessol| t,(Qo.v) = |T

B,y = SEYSETT t(eo, O{a"}p =T | t
b0...\/ : . 7»_3+Llo t(bo...v D { bvdef}) = T 1
Coy = ISR SEYT t(Coy O{c ™} =T | t
doy, = A+ 20— o t(doy O{d™) =|T | 1t
Qo.vz = h2(Qo..) Quassoazzazssizasas verified | O t(Qo.v2)=|T

— 1 - - -

S = b - E &_2—uo 0 < @‘:fo ki = t@uwel{a®)=|T | t
bop =-1"+a., = L A=l 0<b™<i = t(bo.z0{bH=|T | *
Copz = 1 —d., = AT+ o 0 < @‘;e’f l'll = t(eel{c®™)=|T | t
dovo = 1 —a, = A — U 0 < 3™ <a'+1% [= t(dop0{dx®}=|T t
Qo.v3a = h3(Qo..) Quas32237233312332.33 verified | O % (Qo.va)=|T

.3 fVZ —dy = x1+x2+xj+ Ho A< azje; <t I= t@sO{a®P=|T | t
bowzs = 1 —a, = 7»_3— Mo 0 < Qdef < 2N = t(bya0{bzs*N=|T t
Coa = b, = B ST 0<e <2 =t l{c®p=|T | t
oz = 1 -Gy =| A +A7+L" + o A< d’o‘def <1 = t(do...\BD{dS‘dEf}): T t
Qo.va = hz(Qo..) Forbidden successor of,. a t (Qo.va) = | F

foa = 1 —hy = 17—k MAAC< & <1 s t(aua0{a® =T | !
boa = M *Gy =] 207 +A7- i A< byt <2 | t(bowO{bi"P=|F | !
CO...VZ : )" _dO...v = 01< Qdf< )" = t(CO...vZD{CZdef}): 1
dO...vZ - 1 _@...\/ = )" < dﬁ © < 1 = t(dO...vZD{dZdef}) = 1
Qo.vi = h1(Qo.) Forbidden successor of),. 0 te (Qo.v1) = |F

Boq = 1 —ay = A= Mo 0<a®<1 [=t@uOf{a™p=[T] !
bog = =By = 2.~ ko 0<b® <k |- tlowO{bP=|T| 1
Com = M =Gy = A7+ o 0 < ¢ <i = t(cow 0{ca™P=|F t
dovi = 1 -y = 0<d” <1 = t(doy 0{d, "™} = t
Qo2 = h2(Qo..) Forbidden successor of,. a ti (Qo..v2) =

B0 = 1 -d., = A2+ 4+ At < az‘:':f <1 |=t@Ew O{a,™})=|F t
bo vz - )v_l — &y = (?1 < Qdef < A . = t(bo.w D{bzdef}) = t
Co.\2 : AT +by, = )v_l < _22 <d f27~ = t(c.we Of Cszf n= t
dove = 1 -6y = M+ < < 1= t(dowe D{dzdef}) = t
Qo.va = h3(Qo.y) Qua332a37433312337133 verified | O % (Qo.va) = | T

.3 i 1 -, = 11 —7{2— Ho 22< 382(: <1 . = t(age O{a™)P=|T t
bo vz = G.v = 7»_2+7v_3— Ho 0 < Qdf < 2\ = t(boeO{b>N=|T t
Cog = 1 =Gy = A7+ o 0<¢” <2h |=t(mel{ch= T | t
dove =V2 —a., = 27— o A< dg <1 = t(do e 0{ds™ = |T t
Qo.va = 4 (Qo..) Forbidden successor ofy...v O t (Qo.va) = |F

Bo.4 = 1 -d., = k'2+9»_'f+ Ho 0 < af:jf X_11+ 2 = t(aow D{a®P=|T t
Do va : 1_1 — Qv = 7»_2— Ho 0 < Qdef < 7»_1 = t(bo va O{ b4d8f}) =T t
Cot =k + boy = - 277+ Wo 0 <a¥<i = t(Gw 0{c™}=]|F t
dova = N -Gy = 0 <d" <\ = t(do_ v D{d4d8f}) = t




Qo.v = Qoasszazraasaizasnss Verified predecessol| t,(Qo.v) = |T
-3
20...\/ = 137 1o t(ay O{a™h =|T | 1t
0y = A+ lo t(bo, O{b,h =T | t
oy = ATHA T t(Coy O{c ™} =T | t
0..v - 2‘- — Ho t(do...v |:l{dvdef}) = T 1
Qo.vz = h2(Qo..) Forbidden successor of,. O t (Qo.v2) = |F
ao\é — xl_ bo — _;"-3_'_ u 0 < def< )\’-1 def —
bo c— _1-14_ o v - 0 0 < zdef< xl = t(ao...v?D { az def}) F t
5. . d)...v = . et = t(bo...\éD{b’zdf}): t
2 -Gy = <G <N t “h=
d = 1 - o) . = O def -1 2 = (CO\E D { 2 def}) !
0.2 v <G T <AL | = t(dop0{dx™)) = t
Qo.va = h3(Qo.y) Quass72324333123321333 verified | O % (Qo.va)=|T
2.5 =V2 —db, = M+ + g A< 3™ <1 = t(qe0{ag®™P=|T | 1
bos = 1 —a. = i | 0<B™ <2 |5 (s 0{b:")= [T | 1
Goo = B = Wi | 0<a™ <207 |= tlgn0{e® )= [T 1
d =1 —¢, = T+ oa2_ 22 def - G
0.3 v Ho <d <1 = t(doa0{dzs™ H=|T t
Qo.va = Na(Qo.)  |Forbidden successor 0 v O t (Qo..va) = | F
fo.a = 1 —b = AT+ o MHat<a®™ <1 | t@a0{aa™)=|F | t
log = A7+, = A< byt< 207 = t(oaO{bs*]= f
30...\/1 : - dOv : 01 < Q - < )" =1 (CO...VZ D { CZdef }) = 1
0.vd — 1 — %v - )" < dﬁ < 1 =t (dO...vZ D { dZdef }) = 1
Qo.v1 = h1(Qo..) Forbidden successor of;.. a t« (Qo.v1) = |F
v =1 —-a,y = 23 + | 0<a®<1 defyy —
boi = At —hy = 2%+ uo 0 < gdef < T = aldef}) : ;
a = L v = 0 L . = t(bow O{b,H=|F t
30...\/1 = MGy = 0 <" <h = t(cow 0{a™)= t
o = 1 —d., = 0<d” <1 = t(doy 0{d, "™} = t
Qo2 = h2(Qo..) Forbidden successor of,. O t (Qo.v2) = |F
B0 = 1 —d, =| MR+ H o AVl<a™ <1 = t(@w 0{a™)=|T t
bowe = M-, = | —AT-A°—A"+ 1o 0 <b™ <2’ |[St b= [ 1
CO\/Z — )\‘-1 + bOv — )\‘-1 < C2def < 23\._1 . t( 0..v2 D{ Czdef}) : T
d -1 —g - . 2 def fo.e { 2def}) —
0.2 v +AT< b < 1= t(dowe O{d,h = t
Qo.va = h3(Qo.y) Quass2a324333123371333 verified | O % (Qo.va) = | T
s = 1 —b,y =] A+ 0+ o V<a™ <1 = t(age O0{a™P=|T t
bovs = G, = 2%+ m 0 < b < 231 def 1y —
oo = 1 —d, = e [ 0< " <o | i Doy [T
dove =V2 —a., = AL+ o A< g™ < 1 = t(do e 0{ds™ = |T t
Qo.va = hs(Qo.) Quas322372333123321334 verified | O t(Qo.va)=|T
ao__\,4 - 1 _ (b — )\’-2 + HO 0 < adef < )\‘-1+ )\‘-2 t def -
bO...v4 = 1 - %\\,/ = )\’-3 + lJ.o 0 < Qdef < ;\._1 z tEZO\M EE?dEf:}}; = 1 I
Coa =N +by, = 2= o 0 < g™ <t = t(cc?mv4 04 C4d‘*f}) =|T t
do = T _ S - nZ_ def 1 -2 4d T -
A v Mo 0 <d” <A\ = t(dow O0{dH=[T t




Qo.v = Qoasszazza3sa123371334 Verified predecessol| t,(Qo.v) = |T

.y A2+ Ho t@y O{a™hH =T | t
b0...\/ = )"-3 + Ho t(bo...v D { bvdef }) = T 1
Cov = 2= Mo t(oy O{c®p =T | t
dO...v = )"_2_ Ho t(do...v D { dvdef }) = T 1
Qo.vz = h2(Qo..) Forbidden successor of,. a t (Qo.v2) = |F

B = K'-by, = 2.7 - Ho 0 <a®™<t = t@uwel{a®)=|T | t
bow =-AT+q, = - 27— o 0 < b®™<a? = t(DopO{b;*P=|F | t
oz = 1 —d, = 0 <g™<? = t(ce0{c*)= t
doyy = 1 —a, = 0 < ¢™<a™+47% [= t(dow0{d™) = t
Qo.va = h3(Qo.y) Forbidden successor ofq_, 0 t (Qo.v3) = |F

Ao =V2 —dhy = | 1+ +2°+ 1 Vi< g™ <1 = t@sl{a®P=|F | t
bovs = 1 —a, = 0 < g™ <t = t (b a0 {bs3®) = t
Cova = by = 0 <@g™ <27t = t(cs0{c™) = t
oz =1 -6, = A< g™ <1 = t(doyz0{d3®™} = t
Qo.vz = hz(Qo..) Quass2a3223331233713342 verified | O t (Qo.va)=|T

a0...\/1 = 1 — Qv = 1 _)"_3_ U-O )"1 +;\-_2 < aﬁdEf < 1 =1 (aO...vZ D { aldef }) = T 1
bova = A +qy = A2 +3°— o V< b®™ < 20 |= t(bpaO{bs®™P=|T | t
Coa = AN —doy = A2+ o 0 <g™<at = t(cua0{c®™p=[T | 1t
dO...vZ = 1 — %v = 2)"_1 - Ho )"1 < dZdEf < 1 =t (dO...vZ D { dZdef }) = T 1
Qo.vi = h1(Qo.v) Quazsza32a3331233213341 verified | O t (Qo.v) = | T

am = 1 —a, = 27— Ho 0<a™<1 = t(aw O{a®™h=|T t
bowi = AT —by, = 27— Ho 0 < ™ <a® = t(bows O{b,*P= [T | t
o = N =g, = 27+ Yo 0 <g™ <a® = t(cow 0{c™P=|T t
dovi = 1 -y = 27+ Ho 0<d®<1 = t(do.v1 O{ dldef}) =T t
Qo.v2 = h2(Qo.y) Quas3oa3723331233213342 verified | O Qo2 =|T

., = 1 —-d, = 27+ Yo AVl<a™ <1 = t(@w 0{a™)=|T t
bo v = At — v = A2+ Ho 0 < Qdef < ' = t(bg e O{ bzdef}) =T t
Cove = M +by, = AT+ o A< o™ < 2t = t(c.we Of Cszf}) =T t
doyv = 1 —¢, = 12"+ o M2 < ™ < 1o t(dop O{d,™H=[T [ t
Qo = h3(Qo..) Forbidden successor of,. a te (Qo.va) = |F

s = 1 -,y = 13- Ho Vi< a™ < 1 = t(a.ws Of a™ n=1|T t
bo vz = G.v = 2o+ Ho 0 < Qdef < 22t = t(bo vz O{ bsdef}) =|T t
Cw = 1 -ty = 27+ Ho 0 < %dEf < 22t = t(Cous D{Csdef}) = |F t
do.\3 =2 — Qv = A< dsdef <1 = t(do s D{dsdef}) = t
Qo.va = hs(Qo.) Forbidden successor of),. 0 ty (Qo..va) =

am = 1 —-d, = 27+ W 0<a®<a™+1% = t(aw U{a™)=|F t
bow = 1 —a, = 0 < ™ <t = t(bo va O{ b4d8f}) = t
Cows =—A+hy, = 0 < g™ <t = t(cow O{c™}P= t
doa = M =Gy = 0 < d® <2t = t(do va O{ d D= t




Qo.v = Qoasszazra3s31233713342 Verified predecessol| t,(Qo.v) = |T

.y 27" + Ho t@y O{a™hH =T | t
bo.y = A2+ o t(boy O{b™} =|T | 1t
Cov = AT+ o t(oy O{c™ P =|T | t
dO...v = 1_;"_3"' Ho t(do...v D { dvdef }) = T 1
Qo.vz = h2(Qo..) Quas3oa37233312332133422 verified | O t(Qo.v2)=|T

B = K'-by, = A2+ Ho 0<a™<2? = t@uwel{a®)=|T | t
bow =-AT+q, = A+ lo 0 < b®™<a? = t(DopO{b*P= [T | t
cow =1 -d, = 2= o 0 <e®™<at = t(eel{c®™)=|T | t
dovo = 1 —a, = 22— Ho 0<dg™<n'+27 [> t(dop O {dr™P=|T t
Qo.va = h3(Qo.y) Qoa332132433312332133473 verified | O % (Qo.va)=|T

. =V2 —d, = AT+ o Vi< g™ <1 = t@sl{a®)=|T | t
bowzs = 1 —a, = 22— Mo 0 < k™ < 2)? = t(boz0{bs®)N=|T t
Coa = b, = A2+ o 0<g™ <20" [= t(cal{c®™n=[T ] t
dova = 1 —g, =| AT+ +0"— Ho Vi< g™ < 1 = t(do z0{ dz ®' n=1T t
Qo.va = hz(Qo..) Forbidden successor of,. a t (Qo.va) = |F

o = 1 —h, = AT+ 2077+ o Mt < a™ <1 o tua{a™)=|T | t
bova = A +qy = 27 +1°+ o V< b® < 207 o t(bowaO{bs™Y=|F | t
CO...VZ = )"_1 - dOv = O < QdEf < )"1 = t(CO...\/Z D { CZdef }) = 1
dO...vZ = 1 — %v = )"1 < dZdEf < 1 =t (dO...vZ D { dZdef }) = 1
Qo.vi = h1(Qo.) Forbidden successor of),. 0 te (Qo.v1) = |F

am = 1 —a, = A= o 0<a™<1 = t(aw O{a®™pn=1|T t
bovi = At — oy = 2+ Ho 0 < Qdef <t = t(bo 1 O{ bldef}) =T t
o = N =g, = 2= o 0 <g™ <a® = t(cow 0{ca™P=|F t
dovi = 1 -y = 0<d® <1 = t(do.v1 O{ dldef}) = t
Qo2 = h2(Qo..) Forbidden successor of,. a t (Qo..v2) =

., = 1 —-d, = 23— o AVl<a™ <1 = t(@w 0{a™)=|F t
bove = A —a@.y = 0 < b™ < * = t(bg e O{ bzdef}) = t
Cowy = Al+hy, = M <™ < 20 o t(oe 0{c™)) = t
dow = 1 —g, = 1437 < ™ < 1[5 t(dowe OU{d ™) = t
Qo.va = h3(Qo.v) Qoa337732733312332133423 verified | O t (Qo.va)=|T

e = 1 -h, = AT+ 207+ o V<a™ <1 = t(aoe O{a™}P=|T t
bo vz = G.v = I s Ho 0 < Qdef < 22t = t(bo vz O{ bsdef}) = |T t
Cow = 1 —d, = A°— o 0<e™ <2k [= t(oel{c™P=[T [ t
dove =V2 —a., = AT Mo A< g™ < 1 = t(do vz O { ds™ p=1T t
Qo.va = 4 (Qo..) Forbidden successor ofy...v O t (Qo.va) = |F

am = 1 —-d, = 23— o 0<a®<a™+1% = t(aw U{a™N=|T t
bow = 1 —a, = 2 — Ho 0 < Qdef <t = t(bo va O{ b4d8f}) =T t
Cows = +by, = 27— o 0 < g™ <t = t(Gw 0{c™}=]|F t
doa = M =Gy = 0 < d® <2t = t(do va O{ d D= t




Qo.v = Qoassza32a33312332133423 Verified predecessol| t,(Qo.v) = |T

.y AT+ 207+ o t(ay O{a™h =|T | 1t
bo.y = AT+ o t(boy O{b™} =|T | 1t
Cov = A= Ho t(oy O{c®p =T | t
doy, = AT+ o t(doy O{d} =|T | 1t
Qo.vz = h2(Qo..) Forbidden successor of,. a t (Qo.v2) = |F

B = K'-by, = —1°= Ho 0<a™<2? = t(ap0{a®)=|F |
bow =—A'+q, = 0 < h™<a? = t(bopO{b*} = t
oy = 1 —d, = 0 <g™<? = t(ce0{c*)= t
doyy = 1 —a, = 0 < ¢™<a™+47% [= t(dow0{d™) = t
Qo.va = h3(Qo.y) Quazs324333123321334233 verified | O % (Qo.va)=|T

. =V2 —d, = 27"+ Ho Vi< g™ <1 = t(a.a0{a®P= [T | 1
bows = 1 —a, = A2+ o 0 <™ <2k [= t(bowO{bs™p=|T | t
Coa = b, = AR+ o 0<g™ <20" [= t(cal{c®™n=[T ] t
dow = 1 -6, = 17+ o A< g® <1 = t(dos0{ds®P=[T | t
Qo.va = hz(Qo..) Forbidden successor of,. a t (Qo.va) = | F

o = 1 —h, = A+ 40"+ o AP < g™ <1 | t(awa0{ag™P=|F | t
bowua = M +q, = V< b® <20 | t(boa0{bs™)= t
CO...VZ = )"_1 _dO...v = O < QdEf < )"1 = t(CO...vZD{CZdef}) = 1
dO...vZ = 1 _@...\/ = )"1< dZdEf < 1 = t(dO...vZD{dZdef}): 1
Qo.vi = h1(Qo.) Forbidden successor ol . 0 t« (Qo.v1) = |F

wnm = 1 —ay = A2+ - 0<a™<1 = t(au O{a®™P=|T t
bovi = . -y = 453_”0 0 < Qdef <t = t(bo.w D{bldef}) = |F t
Com = A -G, = 0 < g® <at = t(cu 0{ca™}= t
dovi = 1 -y = 0<d® <1 = t(do.wa D{dldef}): t
Qo2 = h2(Qo..) Forbidden successor of,. a t (Qo.v2) = |F

., = 1 —-d, = A+ o AVl<a™ <1 = t(@w 0{a™)=|T t
bove = A —a@.y = — 2.7 — o 0 < Bh™ < *? = t(bo.w D{bzdef}): F t
Cowy = Al+hy, = M <™ < 20 o t(oe 0{c™)) = t
dow = 1 —g, = 1437 < ™ < 1[5 t(dowe OU{d ™) = t
Qo.va = h3(Qo.v) Qoa3322327333123321334233 verified | O t (Qo.va)=|T

e = 1 —h, =2 +27+0" o A< a™ <1 = t(aoe O{a™}P=|T t
bo vz = G.v = xg—P-o 0 < Qdef < 22t = t(bo...\@D{badef}): T t
Cow = 1 —d, = A+ o 0<e™ <2k [= t(oel{c™P=[T [ t
dove =V2 —a., =| AT+07+0°— Ho A< g™ < 1 = t(do...\@D{dadef}): T t
Qo.va = s (Qo.v) Qua3a7a324333123321334234 verified | O t(Qo.va)=|T

am = 1 —-d, = A+ o 0<a®<a™+17% = t(aw D{a™n=|T t
bow = 1 —a, = A2+ Ho 0 < Qdef <t = t(bo.va D{b4d6f}): T t
Cows = +by, = M+ 0 < g™ <t = t(Gw 0{c™}H=|T t
do.va = A7 —G.v = 352"‘110 0 < dtdef <t = t(do_ v D{d4d8f}) =T t




Qo.v = Qoasszazza333123371334234 Verified predecessol| t,(Qo.v) = |T

.y Ao t@y O{a™hH =T | t
bo.y = A2+ o t(boy O{b™} =|T | 1t
Cov = A+ o t(oy O{c®p =T | t
dO...v = 2"_2"'“0 t(do...v |:l{dvdef}) = T 1
Qo.vz = h2(Qo..) Forbidden successor of,. a t (Qo.v2) = |F

B = K'-by, = Ao+ o 0<a™<2? = t(ap0{a®)=|T |
bow =-AT+q, = — 20+ o 0 < b®™<a? = t(DopO{b;*P=|F | t
oy = 1 —d, = 0 <g™<? = t(ce0{c*)= t
doyy = 1 —a, = 0 < ¢™<a™+47% [= t(dow0{d™) = t
Qo.va = h3(Qo.v) Forbidden successor of,. . 0 t« (Qo.va) = |F

. =V2 —d, = 1+2°= Ho Vi< g™ <1 = t(a.a0{a®™P=|F | 1
bowvs = 1 —a, = 0<h®™ <20 [= t(bp,z0{bz™}= t
Cova = by = 0 <@g™ <27t = t(cs0{c™) = t
dovg = 1 -6, = A< g™ <1 = t(doad{dz®}) = t
Qo.vz = hz(Qo..) Qoa33273243331233213342370 verified | O t (Qo.va)=|T

o = 1 —h, = AT+ 2077+ o Mt < a™ <1 o tual{aa™)=|T | t
bova = A +qy = AT+ o A< ™ < 207 1o t(boaaO{bs™ Y= |T | t
Coa = AN —doy = 2= Ho 0 <g™ <t = t(cua0{c®™h=|T | 1t
dO...vZ = 1 _@...\/ = )"1+;\:2_ Ho )"1< d1d6f< 1 = t(dO...vZD{dZdef}): T 1
Qo.vi = h1(Qo.v) Quassza3243331233213342341 verified | O t (Qo.v) = | T

wnm = 1 —ay = AT+ — o 0<a™<1 = t(aw O{a®™P=|T t
bovi = At — oy = 2+ Mo 0 < Qdef <t = t(bo 1 O{ bldef}) =|T t
o = N =g, = 2)°= Ho 0 <g™ <a® = t(cow 0{c™P=|T t
doi = 1 —d, =| AT+07+0°— Ho 0<d® <1 = t(do.wa D{dldef}): T t
Qo2 = h2(Qo..) Forbidden successor of,. a t (Qo.v2) = |F

Bw = 1 —d, = AT+ 407 o MV<a™ <1 = t(agwe 0{a,™P= [T t
bove = A —a@.y = —Ho 0 < Bh™ < *? = t(bo.w D{bzdef}): F t
Cowy = Al+hy, = M <™ < 20 o t(oe 0{c™)) = t
dow = 1 —g, = 1437 < ™ < 1[5 t(dowe OU{d ™) = t
Qo.va = h3(Qo.v) Qoz3373243331233213342343 verified| O t (Qo.va)=|T

e = 1 -h, = AT+ 207 + o A< a™ <1 = t(aoe O{a™}P=|T t
bo vz = G.v = l'3+uo 0 < Qdef < 2x! = t(bo...\@D{badef}): T t
s = 1 =, =| M+r7+0°—po 0 <™ <207 = t(eel{c™N=|T t
dove =V2 —a., = 1 Ho A< g™ < 1 = t(do...\@D{dadef}): T t
Qo.va = hs(Qo.v) Forbidden successor of,. . 0 t« (Qo..va) = |F

Bw = 1 —d, = M+ 0 <a™<a'+27% = t(aw D{a™)=|F t
bow = 1 —a, = 0 < ™ <t = t(bo.va D{b4d6f}): t
Cows =—A +by, = 0 < g™ <t = t(cow O{c™}P= t
doa = M =Gy = 0 < d® <2t = t(do_ v D{d4d8f}) = t




Qo.v = Qoa33223243331233213342343 Verified predecessol| t,(Qo.v) = |T

.y xl+2x;+uo t(a, Of{a™h =|T | t
b0...\/ = . > 753*‘“0 t(bo...v |:l{bvdef}) = T 1
Cov = R S T t(oy O{c™ P =|T | t
doy = 117[0 t(do...v |:l{dvdef}) =|T t
Qo.vz = h2(Qo..) Qua3322374333123372133423432 verified | O t(Qo.v2)=|T

B = K'-by, = 2% Yo 0<a™<2? = t@uwel{a®)=|T | t
bow =-AT+q, = A2 +3° — o 0 < b®™<a? = t(DopO{b*P= [T | t
cow =1 -d, = Ho 0 <e®™<at = t(eel{c®™)=|T | t
dow =1 -a, = A2+ — o 0 < g™ <1'+37% [o t(dop0{dp®™Nn=[T | t
Qo.va = h3(Qo.y) Qua332232433312332133423433 verified | O % (Qo.va)=|T

. =V2 —d, = A o Vi< g™ <1 = t@sl{a®)=|T | t
bows = 1 —a, = A2 +0°— o 0<h®™<2) [= t(hoel{bs®™)=[T [ t
Coa = b, = 23+ o 0<g™ <20" [= t(cal{c®™n=[T ] t
dow = 1 -6, = 27+ Yo A< g® <1 = t(dos0{ds®P=[T | t
Qo.va = hz(Qo..) Forbidden successor of,. a t (Qo.va) = | F

a0...\/1 = 1 _Q...v = 1_;\'_3_ U-O )"1+;\-2< aﬁdEf < 1 = t(aO...vZD{aZdef}): T 1
bova = A +qy = 1+2°— Yo V< b® < 207 o t(bowaO{bs™Y=|F | t
CO...VZ = )"_1 _dO...v = O < QdEf < )"1 = t(CO...vZD{CZdef}) = 1
dO...vZ = 1 _@...\/ = )"1< dZdEf < 1 = t(dO...vZD{dZdef}): 1
Qo.v1 = h1(Qo..) Forbidden successor of;.. a t« (Qo.v1) = |F

wnm = 1 —ay = AT 0<a®<1 = t(au O{a®™P=|T t
bowi = AT —by, = 207 — o 0 < ™ <a® = t(bow O{b,*P=|T t
o = N =g, = A7 =2+ o 0 <g™ <a® = t(cow 0{ca™P=|F t
dovi = 1 -y = 0<d® <1 = t(do.wa D{dldef}): t
Qo2 = h2(Qo..) Forbidden successor of,. a ti (Qo..v2) =

., = 1 —-d, = Ho AVl<a™ <1 = t(@w 0{a™)=|T t
bove = A —a@.y = — 2.7 — Lo 0 < Bh™ < *? = t(bo.w D{bzdef}) = |F t
Cowy = Al+hy, = M <™ < 20 o t(oe 0{c™)) = t
dow = 1 —g, = 1437 < ™ < 1[5 t(dowe OU{d ™) = t
Qo.va = h3(Qo.v) Qoa33732733312332133423433 verified | O t (Qo.va)=|T

s = 1 -,y = 14_3_“0 Vi< a™ < 1 = t(a.a D{asdef}): T t
bo vz = G.v = k'l+l'2+k'3—uo 0 < Qdef < 22t = t(bo...\@D{badef}): T t
Cw = 1 -ty = Ho 0 < g™ <23t = t(Co.v3 D{CsdEf})z T t
dove =V2 —a., = k'l+l'2+k'3—uo A< g™ < 1 = t(do...\@D{dadef}): T t
Qo.va = hy(Qo..) Forbidden successor of;.. a t« (Qo..va) = |F

am = 1 —-d, = Ho 0<a®<a™+1% = t(aw U{a™N=|T t
bow = 1 —a, = A2+ Ho 0 < Qdef <t = t(bo.va D{b4d6f}): T t
Cows = +by, = -2+ Lo 0 < g™ <t = t(Gw 0{c™}=]|F t
doa = M =Gy = 0 < d® <2t = t(do_ v D{d4d8f}) = t




Qo.v = Qoa337732733312332133423432 Verified predecessol| t,(Qo.v) = |T

.y 27— o t(ay O{a™h =|T | 1t
bo.y = A2+ 2% — o t(ooy Of{b™} =|T | t
Cov = Ho t(y 0{c™ ) =|T | 1t
doy, = A2+ 2% — o t(doy O{d™) =|T | 1t
Qo.vz = h2(Qo..) Forbidden successor of,. a t (Qo.v2) = |F

B = K'-by, = A7+ o 0<a™<2? = t@uwel{a®)=|T | t
boz =—A"+q., = K"+ o 0 < b®™<a? = t(DopO{b;*P=|F | t
oz = 1 —d, = 0 <g™<? = t(ce0{c*)= t
dow =1 —a, = 0 < ¢™<a™+47% [= t(dow0{d™) = t
Qo.vz = h3(Qo.y) Forbidden successor 0. ., 0 t« (Qo.va) = |F

. =V2 —d, = 14672+ o Vi< g™ <1 = t@sl{a®P=|F | t
Pbos = 1 —a, = 0<h®™ <20 [= t(bp,z0{bz™}= t
Cova = by = 0 <@g™ <27t = t(cs0{c™) = t
dovs = 1 -G, = A< g™ <1 = t(doad{dz®}) = t
Qo.vz = hz(Qo..) Qua3322324333123371 33423432 verified | O t (Qo.va)=|T

o = 1 —h, = A 207+ o Mt < a™ <1 o tual{aa™)=|T | t
bowa = M H+q = A+ o A< ™ < 207 1o t(boaaO{bs™ Y= |T | t
Coa = AN —doy = A%+ Ho 0 <g™<at = t(cua0{c®™p=[T | 1t
dO...vZ = 1 _@...\/ = 751"'752"'7»_3"'110 )"1< dZdEf < 1 = t(dO...vZD{dZdef}): T 1
Qo.vi = h1(Qo.) Qua332237233312332133423432 verified | O t (Qo.v) = | T

v = 1 —a, =| MR+ 0<a®<1 = t(aw O{a®™P=|T t
bovi = At — oy = 2+ Ho 0 < Qdef <t = t(bo 1 O{ bldef}) =T t
o = N =g, = At —Ho 0 <g™ <a® = t(cow 0{c™P=|T t
dovi = 1 -y = AT 207+ 0<d®<1 = t(doy 0{d,*P=|T t
Qo2 = h2(Qo.v) Qoa337232733312332133423432 verified | O t(Qo.v2)=|T

., = 1 —-d, = AT+ 207+ AVl<a™ <1 = t(@w 0{a™)=|T t
bove = A —a@.y = 2%+ Ho 0 < Qdef < ' = t(bg e O{ bzdef}) =T t
Cove = M+by, =| M +A7+07— A< o™ < 2t = t(cow D{Cszf}) =T t
dove = 1 -6y = 1 Ho V< d™ < 1] t(dow 0{d,™ P =T t
Qo = h3(Qo..) Forbidden successor of,. a te (Qo.va) = |F

e = 1 -h, = AT+ 207+ o V<a™ <1 = t(ae 0{a™P=|T t
bo vz = G.v = Ho 0 < ™ < 237 = t(bo e O{b™NH=|T t
Cow = 1 —d, = AL+ 207+ o 0 <™ <227 = t(eel{c™®h=|T t
dove =V2 —a., = 14H°+ 1 A< g™ < 1 = t(do e 0{d™ = |F t
Qo.va = hs(Qo.) Forbidden successor 0. ., 0 te (Qo..va) =

am = 1 —-d, = AT+ 207+, 0<a®<a™+1% = t(aw U{a™)=|F t
bow = 1 —a, = 0 < ™ <t = t(bo va O{ b4d8f}) = t
Cowa =—h +hy, = 0 < ¢ <t = t(cow O{c™}P= t
doa = M =Gy = 0 < d® <2t = t(do_ v D{d4d8f}) = t




Qo.v = Quass7237233312332133423432 Verified predecessoi| t,(Qo.\) = |T
1 3 3
. ST ST t(eoy Of{a™h = |T | *
0..v : 7»_1*'“0 t(bo...v |:l{bvdef}) =|T t
30...\/ = I SETT: t(coy Of{c™p =|T | t
o = KT+ 207+ t(doy O{d™p =|T | t
Qo.vz = h2(Qo.) Forbidden successor of v O te (Qo..v2) = |F
) _ - E -

S0 = b —bhy = A2+ 0 - 0 < @‘:fo ki = t(ae0{a®P=[T | 1
bovz =—2"+ Gy = Ho 0 < b*<i = t(bopO{b;*N=|F | t
Gz = 1 —Gy = 0<e®<i |- t(mwl{c")-= t
dovv = 1 —&., = 0<gG™<i +2° |= t(dop0{dx*™} = t
Qo..va = h3(Qo.) Qua3322372333123321334234323 verified | [ t (Qo.va=|T

ag..3 fVZ — by = k'l+k'2+k'_2—uo K< azjz <t I= t(ag.s0{a™P=|T | t
bo.va - 1 —a., = 1_2—uo 0 < Qdf < 2\ = t(bozO{bs®*h=|T t
Coa = by = ST 0 < %def <20 |= t(oweO{c®™)=|T | t
dovg = 1 -6y = L A< g™ < 1 = t(do...\BD{dS‘dEf}): T t
Qo..a = hz(Qo...) Forbidden successor o) v O te (Qo...a) = |F

foa = 1 —hy = 2"~ o MAAC< & <1 s t(aua0{a® =T | !
boa = A7+ G = 27+ A< bt < 207 = t(bwO{bs "= |F | !
Co.\va : A _dO...v : 01 < Qdef <X = t(CO...vZD{CZdef}) = 1
dO...vZ =1 — Qv = A< dﬁ <1 = t(dO...vZD{dZdef}): 1
Qo.va = h1(Qo.) Quazzz372333123321334234321 verified | O t (Qo.v) = |T

. = 1 —a., = 2 -l 0<a®<1 [=t@uOf{a™p=[T] 1
0.v1 : )v_l —bo.y : AT+ AT - 0 < Qdef < 7»_1 = t(bo.w D{bldef}) =T t
Com = M =Gy = M 0 <™ <i = t(cu O0{c™ph=[T | 1t
dovgo = 1 -, = AT+ AT = 0<d” <1 = t(dow 0{d:*" =T t
Qo.v2 = h2(Qo..) Forbidden successor o v O t (Qo.v2) = |F

So...\/z =1 oy = A2+ A< az‘:':f <1 |=t@Ew O{a™h=|F | 1
0.2 = )v_l — 3.y = (?1 < Qdef < A . = t(boe O{b,™} = t
30\/2 : AT+ by : )\'_1 < _(2:2 <d fz;\- = t(Cow D{CZdEf}) = t
o =1 -, = AM+2" < ™ < 1= t(dow O{d,™' Y= t
Qo.va = h3(Qo.) Quz3374372333123321334234323 verified | O t (Qo.va) = |T

.43 i 1 -, = 27{11—P-0 A7 < 382(: <1 . = t(awe 0{a™h=|T t
bo..vs - G.v = . l_s—uo 0 < Qdf < 2751 = t(bow0{b™P=|T t
Co..z :\/1 e N S ST 0<@” <2k |= t(uO{ch=|T | 1
do.ve =V2 —&,, = o A< g™ < 1 = t(do...\@D{dadef}): T t
Qo.va = hs(Qo..v) Forbidden successor of). v O t (Qo..va) = |F

fu = 1 e B SEN ST 0 <a”<i+i’|=t@.uO{ap=[T] !
0..v4 : 1_1 —&.v : S 27»_3 —Ho 0 < Qdef < 7»_1 = t(bo.wa O{ b4d8f}) =T t
30...\/4 S Il B S SR 0 <a¥<i = t(cw O{c™P=|F | 1
ova = N -G,y = 0 <dg™ <A = t(do.\a D{d4d8f}) = t




Qo.v = Qua3322324333123321334234323 Verified predeessor t(Qo.v) =|T

.y 20" —po t@y O{a™hH =T | t
b0...\/ = l'l—uo t(bo...v |:l{bvdef}) = T 1
Cov = A2 +2°— o t(oy O{c™ P =|T | t
doy, = AT+ 207 — o t(doy O{d™) =|T | 1t
Qo.vz = h2(Qo..) Forbidden successor of,. a t (Qo.v2) = |F

B = K'-by, = Ho 0<a™<2? = t@uwel{a®)=|T | t
bow =-AT+q, = — 217 — o 0 < b®™<a? = t(DopO{b;*P=|F | t
oz = 1 —d, = 0 <g™<? = t(ce0{c*)= t
doyy = 1 —a, = 0 < ¢™<a™+47% [= t(dow0{d™) = t
Qo.va = h3(Qo.y) Qua3371324333123321 3342343233 verified | O % (Qo.va)=|T

Ao =V2 —dhy = | MR+ Vi< g™ <1 = t@sl{a®)=|T | t
bowzs = 1 —a, = 2%+ o 0 < k™ < 2)? = t(boz0{bs®)N=|T t
Coa = b, = A —lo 0<g™ <20" [= t(cal{c®™n=[T ] t
dow = 1 -6, = A+ 207 + o A< g® <1 = t(dos0{ds®P=[T | t
Qo.va = hz(Qo..) Forbidden successor of,. a t (Qo.va) = | F

o = 1 —h, = AR+ o Mt < a™ <1 o tua{a™)=|T | t
bovai = M Gy = | M AR +A g K< b® < 20 | t(boaO{bs®™P=|T | t
Coa = AN —doy = — 207 + o 0 <g™ <t = t(ouval{c®™p=|F | 1t
dO...vZ = 1 _@...\/ = )"1< dZdEf < 1 = t(dO...vZD{dZdef}): 1
Qo.vi = h1(Qo.v) Quoa3371324333123321 3342343231 verified | O t (Qo.v) = | T

am = 1 —a, = A2+ o 0<a™<1 = t(aw O{a®™h=|T t
bovi = . -y = Ho 0 < Qdef <t = t(bo.w D{bldef}) =|T t
o = N =g, = A7+ o 0 <g™ <a® = t(cow 0{c™P=|T t
dovi = 1 -y = 752"'7;3"'“0 0<d® <1 = t(do.wa D{dldef}): T t
Qo2 = h2(Qo..) Forbidden successor of,. a t (Qo.v2) = |F

., = 1 —-d, = A2+ + o AVl<a™ <1 = t(@w 0{a™)=|F t
bove = A —a@.y = 0 < b™ < * = t(bo.w D{bzdef}) = t
Cowy = Al+hy, = M <™ < 20 o t(oe 0{c™)) = t
dow = 1 —g, = 1437 < ™ < 1[5 t(dowe OU{d ™) = t
Qo.va = h3(Qo.v) Qoa33773243331233713342343233 verified | O t (Qo.va)=|T

e = 1 -h, = AT+ o V<a™ <1 = t(aoe O{a™}P=|T t
bo vz = G.v = 1_2*‘1—3—“0 0 < Qdef < 22t = t(bo...\@D{badef}): T t
Cow = 1 —d, = A2 +2° + o 0 <™ <207 = t(eel{c™N=|T t
dove =V2 —a., = 751"'7;2"'“0 A< g™ < 1 = t(do...\@D{dadef}): T t
Qo..va = g (Qo..) Forbidden successor of;.. a t« (Qo..va) = |F

am = 1 —-d, = A2 +0% + o 0<a®<a™+1% = t(aw U{a™N=|T t
bow = 1 —a, = 752"’110 0 < Qdef <t = t(bo.va D{b4d6f}): T t
Cows = +by, = Ho 0 < g™ <t = t(Gw 0{c™}=]|F t
doa = M =Gy = 0 < d® <2t = t(do_ v D{d4d8f}) = t




Qo.v = Qua33773243331233713342343233 Verified predecessol| t,(Qo.v) = |T

.y A+ + o t(a, Of{a™h =|T | t
bo.y = A2+ — o t(ooy Of{b™} =|T | t
Cov = A2 +0° + o t(oy O{c™ P =|T | t
doy, = A+ + o t(doy O{d™) =|T | 1t
Qo.vz = h2(Qo..) Forbidden successor of,. a t (Qo.v2) = |F

B = K'-by, = A2+ Ho 0<a™<2? = t@uwel{a®)=|T | t
bow =-AT+q, = 47+ Lo 0 < b®™<a? = t(DopO{b;*P=|F | t
oz = 1 —d, = 0 <g™<? = t(ce0{c*)= t
doyy = 1 —a, = 0 < ¢™<a™+47% [= t(dow0{d™) = t
Qo.va = h3(Qo.y) Qua337232433312332133423432333 verified | O % (Qo.va)=|T

. =V2 —d, = 20" —po Vi< g™ <1 = t@sl{a®)=|T | t
bowzs = 1 —a, = A — Lo 0 < k™ < 2)? = t(boz0{bs®)N=|T t
Coa = b, = AT+ — o 0<g™ <20" [= t(cal{c®™n=[T ] t
dow = 1 -6, = A+ 207 — o A< g® <1 = t(dos0{ds®P=[T | t
Qo..a = hz(Qo...) Forbidden successor o) v O te (Qo.va) = |F

o = 1 —h, = AT+ 207+ o Mt < a™ <1 o tua{a™)=|T | t
bova = M oy =| MRS+ K< b® < 20 | t(boaO{bs®™P=|T | t
Coa = AN —doy = -2+ o 0 <g™ <t = t(ouval{c®™p=|F | 1t
dO...vZ = 1 _@...\/ = )"1< dZdEf < 1 = t(dO...vZD{dZdef}): 1
Qo.vi = h1(Qo.) Qo2332237433312332133423432331 verified | O t (Qo.v) = | T

am = 1 —a, = A —Ho 0<a™<1 = t(aw O{a®™h=|T t
bovi = . -y = 752"‘”0 0 < Qdef <t = t(bo.w D{bldef}) =|T t
o = N =g, = A —Ho 0 <g™ <a® = t(cow 0{c™P=|T t
dovi = 1 -y = Nl—uo 0<d® <1 = t(do.wa D{dldef}): T t
Qo2 = h2(Qo..) Forbidden successor of,. a t (Qo.v2) = |F

., = 1 —-d, = Ao AVl<a™ <1 = t(@w 0{a™)=|F t
bove = A —a@.y = 0 < b™ < * = t(bo.w D{bzdef}) = t
Cowy = Al+hy, = M <™ < 20 o t(oe 0{c™)) = t
dow = 1 —g, = 1437 < ™ < 1[5 t(dowe OU{d ™) = t
Qo.va = h3(Qo.v) Qua3377327333123321 33423432333 verified | O t (Qo.va)=|T

e = 1 -h, = A+ 207+ o V<a™ <1 = t(aoe O{a™}P=|T t
bo vz = G.v = 752"'7;3"'“0 0 < Qdef < 22t = t(bo...\@D{badef}): T t
Cow = 1 —d, = K=o 0<e™ <2k [= t(oel{c™P=[T [ t
dove =V2 —a., = 351_“0 A< g™ < 1 = t(do...\@D{dadef}): T t
Qo.va = hs(Qo.v) Forbidden successor of,. . 0 t« (Qo..va) = |F

am = 1 —-d, = Ao 0<a®<a™+1% = t(aw U{a™N=|T t
bow = 1 —a, = Xl—uo 0 < Qdef <t = t(bo.va D{b4d6f}): T t
Cows = +by, = +7 + o 0 < g™ <t = t(Gw 0{c™}=]|F t
doa = M =Gy = 0 < d® <2t = t(do_ v D{d4d8f}) = t




Qo.v = Qua3322372333123321 33423432331 Verified predecessoi| t,(Qo.\) = |T

ao..v A —Ho t(ag, O{a™pH =|T | t
b0...\/ = ;"_2 + Ho t (bO...v D { bvdef }) = T 1
Cov = K% —po t(coy Of{c™p =|T | t
dO...v = Wl—uo t(do...v O { dvdef }) =|T t
Qo.vz = h2(Qo.) Forbidden successor of v O te (Qo..v2) = |F

awe = M-by =] 22+2°—p 0<a®<2? = t(ae0{a®P=[T | 1
boz =2+ = [ —A7+A°—p, 0 < h®<a? = t(bopO{b;*N=|F | t
Coz = 1 -Gy = 0 <g®<i” = (. 0{c™)= t
dovz = 1 —a. = 0 <6™< i +2? [= t(dop0{d™} = t
Qo..va = h3(Qo.) Forbidden successor of) v O te (Qo..\va) = |F

a. =V2 —dhy = 1 1 V<ag® <1 = t(a0{a®P=[F | 1
bova = 1 —a., = 0<B™ <2k [= t(bowsO{bs™)= t
Covg = by = 0 <g™ <" = t(coz0{cz*) = t
dova = 1 -6 = V< g* <1 = t(do.z0{ds*}) = t
Qo.va = hz(Qo.v) Quz3374372333123321334234323312 verified | [J t Qo) =|T

Aoz = 1 - Qv = 2;\'_1_”0 )"_1 +;\-_2 < aﬁdEf <1 = t(aO...vZ O { aldef }) =|T 1
bowa = Mty =] AT+ M < bp™ < 20 = t(ooaO{bs™N=|T | t
Cova = M —doy = Ho 0<ag® <t = t(cowaO{ca®™P=|T | t
dO...vZ = 1 — %v = ;\'_1 + )"_2 + Ho )"_1 < dZdEf < 1 =t (dO...vZ D { dZdef }) = T 1
Qo.va = h1(Qo.) Quazsaz72333123321334234323311 verified | O t (Qo.v) = |T

o = 1 —a, =| M +a7+p 0<a®<1 = t(ay O{a™P=|T | t
bowa = AT —bhy =] AF+27—pp 0 < h™<a? = t(bov O{b™P=|T | 1
Coi = M —qu =] AP+a%+, 0 < g™ <2t =t Of{c™hH=|T | 1t
dovgo = 1 -, = AL+ 0<d® <1 = t(dow 0{d:*" =T t
Qo.v2 = h2(Qo.) Quas322372333123321334234323312 verified | O t (Qo.v2) = |T

ae = 1 -ty = A +a7+p M<a™ < 1 = t(.e 0{&™'P=|T | 1t
bow = V' —a&, = Mo 0 <™ <t = t(bowe O{b,™*}=|T t
Cove = KN +by, = ALY+ V<™ < 22t o t(Coe O{c™N=|[T t
dovw =1 -6, = 217 + o A+t < < 1] t(dow 0{d,™ P =T t
Qo.va = h3(Qo..) Forbidden successor o v O t (Qo.va) = |F

A = 1 —hy =] K +27+p M<a™ <1 = t(ae D{a™P=|T | 1
bo.vs = G.v = ;"_2_“0 0 < ™ < 25* = t(bo.wsO{ bsdef}) = [T t
Come = 1 —dy =| A +2%+p 0<e™ <20 | t(eueO{c™P=|T ]| t
doe =V2 —-a, = 1 4o Vi< g™ <1 = t(dovs0{d:™}P = |F t
Qo.va = hs(Qo..v) Forbidden successor of). v O tk (Qo..va) =

aw = 1 —dy =| K +27+p 0<a®<i+i?|= t(agw O{a™P=|F | 1t
bova =1 —a., = 0 < h™ <? = t(bo.wa O{ b4d8f}) = t
Cot =—h +by, = 0 < g <t = t(Couw O0{c™}= t
dow = V' -gq, = 0 < g™ <’ = t(dove 0{d) = t




Qo.v = Quas3223723331233213342343233 12 Verified predecessoi| t,(Qo.\) = |T

ao..v 20" o t(ag, O{a™pH =|T | t
bo.v = R t(boy O{b}H =|T | 1
Cov = Ho t(coy Of{c™p =|T | t
dov = AT+ + o t(doy O{d™p =|T | t
Qo.vz = h2(Qo.) Forbidden successor of v O te (Qo..v2) = |F

.z = M-hy, = —A7 + o 0<a®<2? = t(ae0{a®P=[F | 1
bowz =—A +Gu.y = 0 < b®<y? = t(bo.p 0{b™}) = t
Coz = 1 -Gy = 0 <g®<i” = t(o.p0{c™) = t
dovz = 1 —a. = 0 <6™< i +2? [= t(dop0{d™} = t
Qo..va = h3(Qo.) Qua3322372333123321334234323318 verified | O t (Qo.va=|T

as =V2 —d, = 207 — o V<ag® <1 = t(aO{a®P=|T | t
bovs =1 —a., = A7+ Ho 0 < g™ <t = t(bozO{bs®*h=|T t
Cog = b = AT +27—po 0<e™ <2, [ t(uel{c®™P=[T | t
dog = 1 —Gy = 1 4, Vi< ™ <1 = t(dozO{dz*P=[T | t
Qo..a = hz(Qo...) Forbidden successor o) v O te (Qo...a) = |F

B = 1 —hy = 22+ MAAT< a® <1 = t(agaO{a®)=[F | t
bowa = A+ = A< 0% < 200 = t(boa O{bs™) = t
Co.va = )"_1 — dOv = O < QdEf < )"1 = t(CO...\/Z O { CZdef }) = 1
dO...vZ =1 - Qv = )"1 < dZdEf <1 =t (dO...vZ O { dZdef }) = 1
Qo.v1 = h1(Qo..) Forbidden successor of,...v 0 te (Qo.v1) = |F

au = 1 —a, = A2+ o 0<a™<1 = t(aw O{a™P=|T | 1
boy = V' -y, = 17+ Wo 0 < h*® <2t = t (b O{ bldef}) = |F t
Coms = A =G = 0 <g™ <’ = t(cu 0{c®P= t
dovgo = 1 -, = 0<d® <1 = t(do 0{d,*} = t
Qo.v2 = h2(Qo..) Forbidden successor o v O t (Qo.v2) = |F

. =1 —-d, = A —lo AVl<a™ < 1 = t(@w 0{a™)=|F t
bow = V' —a&, = 0 < h™ <t = t(boe O{b,™} = t
Conz = A +byy = < o™ < 2t [t O{c™ )= t
dove = 1 —Gu = M 437 < 4™ < 1] t(doy O{d,™ )= !
Qo.va = h3(Qo.) Qu23374322333123321334234323318 verified | O t (Qo.va) = |T

s = 1 -k, = A+ o V< a™ <1 = t(awe 0{a™h=|T t
bo.vs = G.v = bl 0 < ™ < 25* = t(bo.eO{ bsdef}) = [T t
Cowe = 1 —0by = 2 — o 0<e™ <20 | t(eueO{c™)=|T | t
doe =V2 —-a, = AL+ o Vi< g™ <1 = t(dovs 0{ds™P=|T t
Qo.va = hs(Qo.) Quassz372333123321 334234323312 verified | [ t (Qo.va) = | T

aw = 1 —d, = Xl—uo 0 < adef <A+ o t (8p.\a D{&def}) =T t
bova =1 —a., = A2+ Ho 0 < h™ <t = t(bo.wa O{ b4d8f}) =T t
Cowa =—N'+by, = 752_”0 0 < Qdef <t = t(Cow O ‘34dmc h=1|T t
dowa = I G.v = Xl—uo 0 < dtdef <7 = t(do.va O{ d4dEf p=1T t




Qo.v = Qu23374322333123321334234323318 Verified predecessoi| t,(Qo.\) = |T

ao..v A+ t(ag, O{a™pH =|T | t
boy = - bt t (b O{ bvdef D = T t
Cov = ST t(coy Of{c™p =|T | t
do.y = o A t(doy O{d™p =|T | t
Qo.vz = Nz2(Qo.)  |Forbidden successor 0 v O t (Qo..v2) = | F

.z = k‘i— bo.v = A — o 0<a®<2? = t(ae0{a®P=[T | 1
bovz =—2"+ Gy = +o 0 < b™<i? = t(boe0{b;*N=|F | 1t
Coz = 1 -Gy = 0 <g®<i” = t(o.p0{c™) = t
dovz = 1 —a. = 0 <6™< i +2? [= t(dop0{d™} = t
Qo..va = h3(Qo.) Quazs2a3723331233213342343233 153 verified | O t (Qo.va=|T

a. =V2 —dhy = 12%'2—uo K< azje; <1 = t(aO{a®P=|T | t
bova = 1 —a, = A +27—p 0<h™<2r |=tlys0{b:®hH=|T | t
Covz = .y = Ho 0<e™ <2, [ t(uel{c®™P=[T | t
dovg = 1 -6y = l'l+k'2+uo Vi< g™ <1 = t(do...\BD{dS‘dEf}) =T t
Qo.va = hz(Qo.»)  |Forbidden successor oy v O t (Qo.va) = | F

Aoz = 11 _Q...v = }_uo )"1+;\-2< aﬁdEf <1 = t(aO...vZD{aldef}) =|T 1
boa = 3 +Coy = 21 —o K< ba:‘j‘< 20" = t(bowaO{bs™P=[T | t
Cova = M —doy = -7 — o 0 < a:f< x = t(cuaO{ca®™P=|F | 1t
dO...vZ =1 — Qv = )"1< dﬁ © <1 = t(dO...vZD{dZdef}): 1
Qo.va = h1(Qo.) Qua3s2372333123321 3342343233 1781 verified | O t (Qo.v) = |T

Bo.a = 1 @ = xl+xf—uo 0 < affff <1 = t(ay O{a™P=|T | t
bovi = )v_l by = A=l 0 < Qdef < 7»_1 = t(bow O{b,*P=|T t
Coi = M —Gy = Mo 0 < ¢ <i = t(cu O0{c™ph=[T | 1t
dovgo = 1 -, = A" —Ho 0<d® <1 = t(dow 0{d:*" =T t
Qo.v2 = h2(Qo..) Forbidden successor of,. a te (Qo.v2) = |F

Q.2 = 11 -Gy = A —lo A< azieff <1 = t(@w 0{a™)=|F t
bo.ve = )v_l &y = 01 < Qdef <t = t(boe O{b,™} = t
Covy = N +by, = A< 6" <d fle = t(Gwe 0{c™N= t
dove = 1 —Gu = MALT< < 1] t(doe O{d*] = !
Qo.va = h3(Qo.) Quz332437233312332133423432.33 1783 verified | O t (Qo.va) = |T

s = 1 -k, = 11 —Ho A7 < %Ze: <1 = t(awe 0{a™h=|T t
bo.vs = G.v = A= Ho 0 <hb™ < 25" = t(bo...\@D{badef}) = [T t
Cos = 1 —Ghy = A — o 0 < @‘jff <2 = t(euweO0{c™N=[T | 1t
doe =V2 —-a, = 1 A< g™ < 1 = t(dovs 0{ds™P=|T t
Qo.va = hs(Qo..v) Forbidden successor of). v O t (Qo..va) = |F

aw = 1 —d, = , llz—llo 0 < af;eff <A+ o t (8p.\a D{&def}) =T t
bo.va = 11 —@.v = AT+ - 0 < Qdef < xi = t(bo.wa O{ b4d8f}) = |F t
Cot =k +Dhoy = 0 <a* <k = t(Cowm O{c™}= t
doww = N -Gy = 0 < g™ <2t = t(dove 0{d) = t




Qo.v = Qu233213243331233213342343233 1783 Verified predecessol| t,(Qo.v) = |T

..y 1 i t(a, Of{a™h =|T | t
b0...\/ = ;"_l_ l-lO t(bo...v |:l{bvdef}) =|T t
Cov = A — Ho t(oy O{c™ P =|T | t
dO...v = 1 —Llo t(do...v |:l{dvdef}) =|T t
Qo..vz = hz2(Qo.) Forbidden successor 0f,..v 0 t (Qo.v2) = |F

oz = xi— bo.y = Lo 0 <a®™<? = t(a.e0{a™P=|T | t
T S — o 0 < h®<a? = t(bopO{b;*N=|F | t
Coz = 1 —Ghy = 0 <e™<i” = t(Cpe 0{c™} = t
doz = 1 —a, = 0 < ad™<d'+2? [= t(doe0{d:™} = t
Qo.v3a = h3(Qo..) Qu3324324333123321.3342343233 1833 verified | O % (Qo.va) = |T

as =V2 —d, = A+ o A< azje; <1 = t(aO{a®P=|T | t
bovs =1 —a., = Ho 0<h™ <! = t(bozO{bs®*h=|T t
Cog = by = - Ho 0<eg™ <20 [= t(oel{a®™n=[T | t
dovza =1 -6, = ll‘”v_z"'uo Vi< g™ <1 = t(do...\BD{dS‘dEf}): T t
Qo..a = hz(Qo...) Forbidden successor o) v O te (Qo.va) = |F

awa = 1 —hb, =] 2+r%+p M+at<a®™ <1 | t@a0{aa™)=|T [ t
bo.va = xi tow =S| 20" — o < b < 20 o t(bpnaO{bs®™P=|T | t
Cova = K —doy = =2 +07+ 1o 0 < a‘f’f K = t(cuaO{ca®™P=|F | 1t
dO...vZ =1 — Qv = )"1< dﬁ © <1 = t(dO...vZD{dZdef}): 1
Qo.va = h1(Qo.) Quazszazrassaizasnsaazasmasammay = Qo verified| O t (Qo.v) = |T

Bo.a = 1 @ = bl 0 < azeff <1 = t(ay O{a™P=|T | 1
boa = 3 — b = bl 0 < ™ < xi = t(bo O{b™P=|T | 1t
Cow = A —q, = B 0 < q:f <N =t Of{c™hH=|T | 1t
dovi =1 -d., = bl 0<d® <1 = t(do 0{d,* =T t
Qo2 = h2(Qo..v) Forbidden successor 0f,..v 0 te (Qo..v2) = |F

B = 1 —Gu = __ A< a;z‘:’ff <1 = t(ae 0{a™P=|T | 1
bove = M —&.y =| -A +h+lg 0 <hb™ <? = t(bow O{b,>* Y= |F t
Cove = N #+by, = A< o™ <d fle = t(Coe 0{c™)= t
doe = 1 —G = KA < < 1o t(do O{d™®' = !
Qo.va = h3(Qo.) Qu23322324333123371 3342343233 172833 verified | O t (Qo.va) = |T

ae = 1 —hy = xl+xf+uo K< agje: <1 = t(ae O{a™P=|T | 1
bovs = G.v = AT —Ho 0 <hb™ < 2)" = t(bo...\@D{badef}): T t
Covse = 1 —d, = - 0 < %":ff <2 = tlewel{c®p=|T | t
dovs =V2 —-a, = AT+ o A< g™ < 1 = t(dovs 0{ds™P=|T t
Qo.va = h4(Qo..v) Forbidden successor o0,y 0 t (Qo..va) = |F

awm = 1 —d, = bl 0 < afjjff< x11+x2 = t(aw O{a®NH=|T | 1t
bova = 11 —&.y = b 0 < Qdef < 7;1 = t(bo.wa Ij{b4de“}) =T t
Co..v4 =—)v_1 +hyy = —Ho 0 < Qdef <N = t(C.w D{C4d6f}) =|F t
dova = N —G.y = 0 <dg® <2t = t(dove 0{d) = t







