NUMERATION SYSTEMS
WITH
FINITE TYPE CONDITION

(Partll: Demonstration)



Demonstration



Proposition 1 (Consequence of FTC)




Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y.



Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose P
satisfies the FTC



Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose ®
satisfies the FTC and

o0 t;
Z_

=1

.



Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose ®
satisfies the FTC and

where t; € (D—D).



Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose ®
satisfies the FTC and

where t; € (D—D). If |A| > 1,



Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose ®
satisfies the FTC and

where t; € (D—D). If |[A| > 1, then

oaly) = Z Uiifj).




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose ®
satisfies the FTC and

where t; € (D—D). If |[A] > 1, then

oa(y) = Z Uﬁ?)




Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose ® satisfies the
FTCand y= >, &%, where t; € (D—D). We have

=1 g
(@) {yg" — tig" ' — -+ — t,: n>0} is a finite set.

(b) If 4] > 1, then 54(y) = X%, %42,



Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose ® satisfies the
FTCand y= >, &%, where t; € (D—D). We have

=1 qi !

(3) {yqn U R e U} is a finite set.
(b) If [A] > 1, then ga(y) = >, CfAA(iti)_

Proof of item(a)




Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose ® satisfies the
FTCand y= >, %, where t; € (D—D). We have

=1 qi !

(@) {yg" —thg" ' =+ —ta: n>0} is a finite set.
(b) If [A] > 1, then ga(y) = >, U/Lffi)_

Proof of item(a)
t tn oo L




Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose P satisfies the
FTC and y=> " % where t; € (D—D). We have

z—l q’
a) {vg" —hg™ "'_tn- n>0} is a finite set.
(b) If |A] > 1, then o4(y) = > =, U/Al/{(fi).

Proof of item(a)
[tur Ay b= y] [q"Ziiﬁ :(:uq”’—th”*l—---—tn)]




Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose P satisfies the
FTC and y=> " % where t; € (D—D). We have

z—l q’
a) {vg" —hg™ "'_tn- n>0} is a finite set.
(b) If |A] > 1, then o4(y) = > =, U/Lffi)_

Proof of item(a)

[t1+ +t2+2n+1q _y] [anZcH; =(yq _thn_l_"'_tn)]'
L.H.S.:




Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose P satisfies the
FTC and y=> " % where t; € (D—D). We have

z—l q’
a) {vg" —hg™ "'_tn- n>0} is a finite set.
(b) If |A] > 1, then o4(y) = > =, U/Al/{(fi).

Proof of item(a)
|:t1 +oe tz +Zn+1 q y] |:qnzjn+lqZ 7(yq _t q ’ _t")]
LHS.: q" Zn+1 & < Zoc CO;,St —- CO-




Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose P satisfies the
FTC and y=> " % where t; € (D—D). We have

z—l q’
a) {vg" —hg™ "'_tn- n>0} is a finite set.
(b) If |A] > 1, then o4(y) = > =, U/Lffi)_

Proof of item(a)

s +t:s+2n+1 b= y|= T St - ) =6,
LH.S.: <Y et = G

R.H.S.:

n+1 q




Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose P satisfies the

FTC and y = Zz—l o where t; € (D—D). We have

{yq — tq" ~~~—tn. n20} is a finite set.

(b) If |A] > 1, then o4(y) = > =, CfAA(iti)_

Proof of item(a)

[tl"‘ +t2+2n+1q = ] [nznﬂq (l/qn—thn_l—

LHS.:

oo const. __.
= 1 qz - CO

_z
n+1 qi

RHS.: ye V= U;';’O [¢/(D—D) +---+ ¢(D—D) + (D—D)]

— tn) ::§n] :



Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose P satisfies the
FTC and y=> " % where t; € (D—D). We have

z—l q‘’
{yq — tq" ~~~—tn. n20} is a finite set.

(b) If |A] > 1, then o4(y) = > =, U/Al/{(fi).

Proof of item(a)
4t +t2+2n+1 b=y | TR e ) =6
L.H.S.: <Y et =

RHS.: ye Y:Ugﬁ;[q@(D—l(IJ)+---+q(D—D)+(D—D)}
=y € [(f(D—D) +---+¢D-D)+ (D—D)}




Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose P satisfies the
FTC and y = Zz—l o where ; € (D—D). We have

{yq —hg "'_tn- nZO} is a finite set.
(b) If |A] > 1, then o4(y) = > =, CfAA(iti)_

Proof of item(a)

= R - [=[rTng = —n =) =6,
LHS n+1 Ez >~ (1>O congt = CO

RHS: ye V=7, [¢(D-D)+:+ ¢D-D)+ (D-D)]
=ye€ [¢(D-D)+---+ ¢D-D) + (D—D)]
=&, € [¢"""(D-D) + -+ + ¢(D—D) 4+ (D—D)] (because #; € (D—D))



Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose P satisfies the
FTC and y = Zz—l o where t; € (D—D). We have

{yq —hg "'_tn- TLZO} is a finite set.
(b) If |A] > 1, then o4(y) = > =, U/Lffi)_

Proof of item(a)

s +t:s+2n+1 b= y|= T St - ) =6,
LHS.: < 4 <yt g,

RHS: ye Y=, [¢D-D)+  +¢D-D)+ (D-D)]

=y € [q?(D—D) +---+¢D-D)+ (D—D)]

=&, € [¢"""(D-D) + -+ + ¢(D—D) 4+ (D—D)] (because ¢; € (D—D))
=&, e Y.




Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose P satisfies the
FTC and y = Zz—l o where t; € (D—D). We have

{yq —hg "'_tn- TLZO} is a finite set.
(b) If |A] > 1, then o4(y) = > =, U/Lffi)_

Proof of item(a)

[“+ +tz+2n+1 v y] [ ”2211%é(yq”—th”‘1—~"—tn)zrﬁn].
LH.S.: © b < et g,

RHS: ye V=7, [¢(D-D)+:+ ¢D-D)+ (D-D)]

=y € [¢(D-D)+-- +¢D-D) + (D—D)]

=&, € [¢"""(D-D) + -+ + ¢(D—D) 4+ (D—D)] (because ¢; € (D—D))
=&, e Y.

. L.HS. & RH.S.



Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose P satisfies the
FTC and y = Zz—l o where t; € (D—D). We have

{yq —hg "'_tn- TLZO} is a finite set.
(b) If |A] > 1, then o4(y) = > =, U/Lffi)_

Proof of item(a)

[“+ +tz+2n+1 ¢ = y] [ ”2211%é(yq”—th”‘1—~"—tn)zrﬁn].
LH.S.: © b < et g,

RHS: ye V=7, [¢(D-D)+:+ ¢D-D)+ (D-D)]

= y€ [¢(D-D)+---+¢D-D) + (D—D)]

=&, € [¢"""(D-D) + -+ + ¢(D—D) 4+ (D—D)] (because ¢; € (D—D))
=&, e Y.




Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose P satisfies the
FTC and y = Zz—l o where t; € (D—D). We have

{yq —hg "'_tn- TLZO} is a finite set.
(b) If |A] > 1, then o4(y) = > =, U/Al/{(fi).

Proof of item(a)

[“+ +tz+2n+1 ¢ = y] [ ”2211%é(yq”—th”‘1—~"—tn)zrﬁn].
LH.S. g < et = G,

RHS: ye Y=, [¢(D-D)+---+ ¢D-D)+ (D—-D)]

=y € [q?(D—D) +---+¢D-D)+ (D—D)]

=&, € [¢"""(D-D) + -+ + ¢(D—D) 4+ (D—D)] (because ¢; € (D—D))
=&, e Y.

“LHS. &RHS. ={£:n>0} C[-Cy, Gh|NY.
. FTC = Y has no accumulation point



Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose P satisfies the
FTC and y = Zz—l o where t; € (D—D). We have

{yq —hg "'_tn- TLZO} is a finite set.
(b) If |A] > 1, then o4(y) = > =, U/Lffi)_

Proof of item(a)

[“+ +tz+2n+1 ¢ = y] [ ”2211%é(yq”—th”‘1—~"—tn)zrﬁn].
LH.S.: © b < et g,

RHS: ye V=7, [¢(D-D)+:+ ¢D-D)+ (D-D)]

= y€ [¢(D-D)+---+¢D-D) + (D—D)]

=&, € [¢"""(D-D) + -+ + ¢(D—D) 4+ (D—D)] (because ¢; € (D—D))
=&, e Y.

LHS. &RHS. ={{:n>0} C[-Cy, Gy NY.
. FTC = Y has no accumulation point = [—Cp, Cp| N Yis a finite set



Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose P satisfies the
FTC and y = Zz—l o where t; € (D—D). We have

{yq —hg "'_tn- TLZO} is a finite set.
(b) If |A] > 1, then o4(y) = > =, U/Al/{(fi).

Proof of item(a)

[“+ +tz+2n+1 ¢ = y] [ ”2211%é(yq”—th”‘1—~"—tn)zrﬁn].
LH.S. g < et = G,

RHS: ye Y=, [¢(D-D)+---+ ¢D-D)+ (D—-D)]

=y € [q?(D—D) +---+¢D-D)+ (D—D)]

=&, € [¢"""(D-D) + -+ + ¢(D—D) 4+ (D—D)] (because ¢; € (D—D))
=&, e Y.

. FTC = Y has no accumulation point = [—Cjp, Cp| N Yis a finite set
. {&, : n> 0} is also a finite set.



Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose P satisfies the
FTCand y= >, &%, where t; € (D—D). We have

z—l q‘’

( ) {Uq —hq R R (e ()} is a finite set.
(b) If |[A] > 1, then O'A(y) =3 U/Al/{(fi).

Proof of item(a)

L+ +t:ﬁ+2n+1q = o) e TN S e ) =6
L.H.S.: 1 | <7 = .

RHS: ye Y=, [¢D-D)+  +¢D-D)+ (D-D)]

=y € [q?(D—D) +---+¢D-D)+ (D—D)]

=&, € [¢"""(D-D) + -+ + ¢(D—D) 4+ (D—D)] (because ¢; € (D—D))
=&, e Y.

“LHS. & RHS. = {& :n>0} C[-Cp, Go)NY.

. FTC = Y has no accumulation point = [—Cp, Cp] N Yis a finite set
. {&,:n >0} is also a finite set.

This completes the proof of item(a).



Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose P satisfies the
FTC and y=> " % where t; € (D—D). We have

z—l q’
a) {vg" —hg™ "'_tn- n>0} is a finite set.
(b) If |A] > 1, then o4(y) = > =, U/Lffi)_

Proof of item(a)

i 8 § = ][5 -t b))
LHS. < < ywens g

RHS: ye Y=UZ, [¢D-D)++qD-D)+(D-D)]

= y€ [¢(D-D)+---+¢D-D) + (D—D)]

=&, € [¢"""(D-D) + -+ + ¢(D—D) 4+ (D—D)] (because ¢; € (D—D))
=&, e Y.

“LHS. &RHS. = {¢,:n>0} C[-Cy, )N Y.

. FTC = Y has no accumulation point = [—Cp, Cp] N Yis a finite set
. {&n : n >0} is also a finite set.

This completes the proof of item(a).



Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose P satisfies the

FTC and y = Zz—l o where t; € (D—D). We have
{yq —hq" ~~~—tn. n>0} is a finite set.
(b) If |A] > 1, then o4(y) = > o, UAT(”

Proof of [item(a)=- item(b)]




Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose ® satisfies the
FTCand y= >, %, where t; € (D—D). We have

=1 g
(@) {vg" —tig" ' =+ —ta: n>0}is a finite set.
(b) If [A] > 1, then ga(y) = >, U/Lffi)_

Proof of [item(a)= item(b)]
{yq” — gt — =ty n> 0} is a finite set




Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose ® satisfies the
FTCand y =3, &, where t; € (D—D). We have
(@) {yg" — tig" ' — -+ — t,: n >0} is a finite set.

(b) If [A] > 1, then ga(y) = >, U/Al/{(fi).

Proof of [item(a)= item(b)]
{yq* — tig" ™t — - —t,: n>0}is a finite set
= {UA(yq” — b= =) n > 0} is a finite set




Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose ® satisfies the
FTCand y =3, &, where t; € (D—D). We have
(@) {yg" — tig" ' — -+ — t,: n >0} is a finite set.

(b) If [A] > 1, then ga(y) = >, U/Lffi)_

Proof of [item(a)= item(b)]

{yq* — tig" ™t — - —t,: n>0}is a finite set

= {UA(yq” — b= =) n> 0} is a finite set
= \O'A(yq" — "t — - —t,)| < const.




Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose ® satisfies the
FTCand y =3, &, where t; € (D—D). We have
(@) {yg" — tig" ' — -+ — t,: n >0} is a finite set.

(b) If [A] > 1, then ga(y) = >, U/Al/{(fi).

Proof of [item(a)=- item(b)]

{yq" — gt — i —t, > 0} is a finite set
= {UA(yq” — b= =) n> 0} is a finite set
= IUA(?JQ” — gt = — L‘n)} < const.

oa(t) oa(ty)

A An

Therefore, [o4(y) —



Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose P satisfies the
FTC and y = Zz—l o where t; € (D—D). We have

{yq —hg "'_tn- TLZO} is a finite set.
(b) If |A] > 1, then o4(y) = > =, U/Lffi)_

Proof of [item(a)=- item(b)]

{yq* — tig" ™t — - —t,: n>0}is a finite set
= {UA(yq” — b= =) n> 0} is a finite set
= ’CTA(?JC]" — gt = — L‘n)} < const.
Therefore, 'UA(y) — —JAXI) ..... U"jﬁ“>
oalyq" — g = —t)

An



Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose ® satisfies the
FTCand y =3, &, where t; € (D—D). We have

(@) {yg" — tig" ' — -+ — t,: n >0} is a finite set.

(b) If [A] > 1, then ga(y) = >, U/Al/{(fi).

Proof of [item(a)=- item(b)]

{yq* — tig" ™t — - —t,: n>0}is a finite set
= {UA(yq” — b= =) n> 0} is a finite set
= ‘O'A(yqn — "t — - —t,)| < const.
t t
Therefore, 'UA(y) — # ————— %
_ oalyq" — gt — - — ) - const.
A = ar




Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose ® satisfies the
FTCand y =3, &, where t; € (D—D). We have

(@) {yg" — tig" ' — -+ — t,: n >0} is a finite set.

(b) If [A] > 1, then ga(y) = > U/Al/{(fi).

Proof of [item(a)=- item(b)]

{yq* — tig" ™t — - —t,: n>0}is a finite set
= {UA(yq” — b= =) n> 0} is a finite set
= IUA(?JQ” — gt = — L‘n)} < const.
t t,
Therefore, 'UA(y) — # ————— %
" - — 1, const.
_ Joalyg 1qAn )| < |£|n —0as n— oo (by |A] > 1).




Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose ® satisfies the
FTCand y =3, &, where t; € (D—D). We have
(@) {yg" — tig" ' — -+ — t,: n >0} is a finite set.

(b) If [A] > 1, then ga(y) = >, U/Al/{(fi).

Proof of [item(a)=- item(b)]

{yq* — tig" ™t — - —t,: n>0}is a finite set
= {UA(yq” — b= =) n> 0} is a finite set
= IUA(?JQ” — gt = — L‘n)} < const.
O-A<t1> O-/l<tn)
Therefore, — I
erefore 'JA(y) 1 e
n_ ¢ n—l__“_tn t.
= oa(yq 1qAn ) < c|ci:11rn 025 n— oo (by |A] > 1).

UA(IH)JFO'A(TQ)Jr

Hence o4(y) = yE



Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose P satisfies the
FTC and y=> " % where t; € (D—D). We have

z—l q‘’

{yq —bq" "'_tn- TL>O} is a finite set.
(b) If | A] > 1, then oa(y) = Y23, 24l

Proof of [item(a)=- item(b)]

{yq* — tig" ™t — - —t,: n>0}is a finite set
= {UA(yq” — b= =) n> 0} is a finite set
= IUA(?JQ” — gt = — L‘n)} < const.
oa(t) oalty)
Therefore, L N ZA\'n)
erefore 'UA(y) 1 e
no__ n—l__“_tn t.
_ oa(yq” — tiq ) consn 0 as s 0o (by 4] > 1),
An |A|
t
Hence 0,(s) = ZA40) 4 Z4LE)

Q.E.D.



Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose ® satisfies the
FTCand y =3, &, where t; € (D—D). We have
(@) {yg" — tig" ' — -+ — t,: n >0} is a finite set.

(b) If [A] > 1, then ga(y) = >, U/Lffi)_

Proof of [item(a)=- item(b)]

{yq* — tig" ™t — - —t,: n>0}is a finite set
= {UA(yq” — b= =) n> 0} is a finite set
= ’CTA(?JC]" — gt = — L‘n)} < const.
oalt) oa(tn)
Therefore, A\ ZA\Im)
erefore 'UA(y) 1 e
no__ n—1 .
_ oa(yq" — tq tn) < cons;f. L 0as s o0 (by |A] = 1).
Ar |Al
t
Hence o4(y) = UAAI) Uif?)

Q.E.D.



Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose P satisfies the FTC

and y= Y2, &, where t; € (D—D). If |A| > 1, then o.a(y) = 32, “4{F).

Accordingly, we have a two-step strategy for showing |A| < 1:




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose P satisfies the FTC

and y= Y2, &, where t; € (D—D). If |A| > 1, then o.a(y) = 32, “4{F).

Accordingly, we have a two-step strategy for showing |A| < 1:

=1 q'i

(i) Find an expansion y =



Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose ® satisfies the FTC

and y= Y2, &, where t; € (D—D). If |A| > 1, then o.a(y) = 32, “4{F).

Accordingly, we have a two-step strategy for showing |A| < 1:
(i) Find an expansion y = >.2° % (i) Show that o4(y) # > 7, UA k)

=1 ¢




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose P satisfies the FTC

and y= Y2, &, where t; € (D—D). If |A| > 1, then o.a(y) = 32, “4{F).

Accordingly, we have a two-step strategy for showing |A| < 1:
(i) Find an expansion y = >.2° % (i) Show that o4(y) # > o, "A(t‘ _

=1 ¢

Personal identity as an analogy




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose P satisfies the FTC

and y= Y2, &, where t; € (D—D). If |A| > 1, then o.a(y) = 32, “4{F).

Accordingly, we have a two-step strategy for showing |A| < 1:
(i) Find an expansion y = >.2° % (i) Show that o4(y) # > o, "A(t‘ _

=1 ¢

Personal identity as an analogy

To argue that two people are the same person...



Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose P satisfies the FTC

and y= Y2, &, where t; € (D—D). If |A| > 1, then o.a(y) = 32, “4{F).

Accordingly, we have a two-step strategy for showing |A| < 1:
(i) Find an expansion y = >.2° % (i) Show that o4(y) # > o, "A(t _

=1 ¢

Personal identity as an analogy

To argue that two people are the same person...
Criteria: Same passport no.; Same DNA; etc. ———



Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose P satisfies the FTC

and y= Y2, &, where t; € (D—D). If |A| > 1, then o.a(y) = 32, “4{F).

Accordingly, we have a two-step strategy for showing |A| < 1:
(i) Find an expansion y = >>° % (i) Show that o4(y) # > o, "A(t‘ .

=1 ¢t

Personal identity as an analogy

To argue that two people are the same person...

Criteria: Same passport no.; Same DNA; etc. —W
~ Nature of step(i): quantitative, arithmetic.
0o 1
—e—



Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose P satisfies the FTC

and y= Y2, &, where t; € (D—D). If |A| > 1, then o.a(y) = 32, “4{F).

Accordingly, we have a two-step strategy for showing |A| < 1:
(i) Find an expansion y = >.2° % (i) Show that o4(y) # > o, "A(t _

=1 ¢

Personal identity as an analogy

To argue that two people are the same person...
Criteria: Same passport no.; Same DNA; etc. —F
~ Nature of step(i): quantitative, arithmetic.

To argue that two people are NOT the same person...



Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose P satisfies the FTC

and y= Y2, &, where t; € (D—D). If |A| > 1, then o.a(y) = 32, “4{F).

Accordingly, we have a two-step strategy for showing |A| < 1:
(i) Find an expansion y = >.2° % (i) Show that o4(y) # > o, "A(t _

=1 ¢

Personal identity as an analogy

To argue that two people are the same person...
Criteria: Same passport no.; Same DNA; etc. —F
~ Nature of step(i): quantitative, arithmetic.

To argue that two people are NOT the same person...
Criteria: Different shapes; Occupying different places; etc. ———e—

—0—



Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose P satisfies the FTC

and y= Y2, &, where t; € (D—D). If |A| > 1, then o.a(y) = 32, “4{F).

Accordingly, we have a two-step strategy for showing |A| < 1:
(i) Find an expansion y = >.2° % (i) Show that o4(y) # > 7, UA(t)-

=1 ¢

Personal identity as an analogy

To argue that two people are the same person...
Criteria: Same passport no.; Same DNA; etc. —F
~ Nature of step(i): quantitative, arithmetic.

To argue that two people are NOT the same person...
Criteria: Different shapes; Occupying different places; etc. ———@—
~ Nature of step(ii): qualitative, geometric. —— >



Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose ® satisfies the FTC

and y= >, 4 where t; € (D—D). If |[A| > 1, then o4(y) =3

=1 qz '

oo oal(t)
=1 AT -

Accordingly, we have a two-step strategy for showing |A| < 1:

(i) Find an expansion y = >.2° % (i) Show that o4(y) # > o, UA(t _

=1 ¢
Personal identity as an analogy

To argue that two people are the same person...

Criteria: Same passport no.; Same DNA; etc. —W
~ Nature of step(i): quantitative, arithmetic.
0o 1

To argue that two people are NOT the same person...

Criteria: Different shapes; Occupying different places; etc. ———@—
~ Nature of step(ii): qualitative, geometric. ——

. The geometry of {04(0;)}}", plays a role in this problem.




Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose ® satisfies the FTC

and y= >, 4 where t; € (D—D). If |[A| > 1, then o4(y) =3

=1 qz '

oo oal(t)
=1 AT -

Accordingly, we have a two-step strategy for showing |A| < 1:

(i) Find an expansion y = >.2° % (i) Show that o4(y) # > o, UA(t _

=1 ¢
Personal identity as an analogy

To argue that two people are the same person...

Criteria: Same passport no.; Same DNA; etc. —W
~ Nature of step(i): quantitative, arithmetic.
0o 1

To argue that two people are NOT the same person...

Criteria: Different shapes; Occupying different places; etc. ———@—
~ Nature of step(ii): qualitative, geometric. ——

. The geometry of {04(0;)}}", plays a role in this problem.




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:

(i) Find an expansion y = >_>°, % (i) Show that o 4(y) # > oy JA

Method of step(i): a lazy algorithm




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > oy UA .

Method of step(i): a lazy algorithm

Electric switch box as an analogy...




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > oy UA .

Method of step(i): a lazy algorithm

Electric switch box as an analogy...




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .

Electric switch box as an analogy The light bulb is on whenever energy
supplied is enough (R.H.S. > L.H.S.). We want supply = demand...

v/

—/
123

EEEEEEEIE®
S PEEEEEEOE®
© Ee0ereecee




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .

Electric switch box as an analogy The light bulb is on whenever energy
supplied is enough (R.H.S. > L.H.S.). We want supply = demand...

v/

—/
123

EEEEEEO®
X PEEEEEEOE®
© Ee0ereecee



Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .

Electric switch box as an analogy The light bulb is on whenever energy
supplied is enough (R.H.S. > L.H.S.). We want supply = demand...

v/

—/
123

PEREEOEOE®
3 PO0ee0e00e
© Ee0ereecee




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .

Electric switch box as an analogy The light bulb is on whenever energy
supplied is enough (R.H.S. > L.H.S.). We want supply = demand...

v/

—/
123

PEREELOE®
Q PECEEOHC®
© Ee0ereecee




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .

Electric switch box as an analogy The light bulb is on whenever energy
supplied is enough (R.H.S. > L.H.S.). We want supply = demand...

v/

—/
123

PEREEODE®
J 0O0ee0e00@
© Ee0ereecee




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .

Electric switch box as an analogy The light bulb is on whenever energy
supplied is enough (R.H.S. > L.H.S.). We want supply = demand...

v/

—/
123

©EPEOe0E®
& P00
© Ee0ereecee




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .

Electric switch box as an analogy The light bulb is on whenever energy
supplied is enough (R.H.S. > L.H.S.). We want supply = demand...

v/

—/
123

PELOEOEE®
L PO0EEO0C®
© Ee0ereecee




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .

Electric switch box as an analogy The light bulb is on whenever energy
supplied is enough (R.H.S. > L.H.S.). We want supply = demand...

v/

—/
123

COOCEEEEE
N POOEEOEE®
© Ee0ereecee




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .

Electric switch box as an analogy The light bulb is on whenever energy
supplied is enough (R.H.S. > L.H.S.). We want supply = demand...

v/

—/
123

COCEEOOOEE
D CE0EEEe0E®
© Ee0ereecee




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .

Electric switch box as an analogy The light bulb is on whenever energy
supplied is enough (R.H.S. > L.H.S.). We want supply = demand...

V/

—/
123

©CPOEERIE®
S PEEEEEEOE®
© Ee0ereecee




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .

Electric switch box as an analogy The light bulb is on whenever energy
supplied is enough (R.H.S. > L.H.S.). We want supply = demand...

v/

—/
123

CEEEEOEOE®E
D CE0EEEe0E®
© Ee0ereecee




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .

Electric switch box as an analogy The light bulb is on whenever energy
supplied is enough (R.H.S. > L.H.S.). We want supply = demand...

v/

—/
123

CEEEEOEOE®E
B [PE0eeee0e®
© Ee0ereecee




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .

Electric switch box as an analogy The light bulb is on whenever energy
supplied is enough (R.H.S. > L.H.S.). We want supply = demand...

v/

—/
123

CEEEEOEOE®E
 [CO0ee000e©®
© Ee0ereecee




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .

Electric switch box as an analogy The light bulb is on whenever energy
supplied is enough (R.H.S. > L.H.S.). We want supply = demand...

v/

—/
123

COOEEOEIEE®
= [PO0ee0e0e®
© Ee0eeee0ee




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .

Electric switch box as an analogy The light bulb is on whenever energy
supplied is enough (R.H.S. > L.H.S.). We want supply = demand...

v/

—/
123

CEEEEOE®®
= P00
© Geeereecee




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .

Electric switch box as an analogy The light bulb is on whenever energy
supplied is enough (R.H.S. > L.H.S.). We want supply = demand...

v/

\—/
123

POPEE®EE®

COCEO®E@Y®®@
CEEEEEEO®®

-

49



Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .

Electric switch box as an analogy The light bulb is on whenever energy
supplied is enough (R.H.S. > L.H.S.). We want supply = demand...

v/

—/
123

CEEEEOE®®
K 0O0000e@®
© Geeereecee




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .

Electric switch box as an analogy The light bulb is on whenever energy
supplied is enough (R.H.S. > L.H.S.). We want supply = demand...

v/

—/
123

CEEEEOEOE®E
1 [0000e000e®
© Ee0ereecee




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .

Electric switch box as an analogy The light bulb is on whenever energy
supplied is enough (R.H.S. > L.H.S.). We want supply = demand...

V/

—/
123

POPEE®EE®

" 000000
© Geeeree0ee



Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .

Electric switch box as an analogy The light bulb is on whenever energy
supplied is enough (R.H.S. > L.H.S.). We want supply = demand...

v/

—/
123

CEEEEOEOE®E
1 00000000
© Ee0ereecee




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .

Electric switch box as an analogy The light bulb is on whenever energy
supplied is enough (R.H.S. > L.H.S.). We want supply = demand...

v/

—/
123

CEEEEOEOE®E
1 00000000
® Ee0ereeced




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .

Electric switch box as an analogy The light bulb is on whenever energy
supplied is enough (R.H.S. > L.H.S.). We want supply = demand...

v/

—/
123

CEEEEOEOE®E
1 00000000
~ EE0eree0e




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .

Electric switch box as an analogy The light bulb is on whenever energy
supplied is enough (R.H.S. > L.H.S.). We want supply = demand...

v/

—/
123

CEEEEOEOE®E
1 00000000
? Peeeree0ee




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .

Electric switch box as an analogy The light bulb is on whenever energy
supplied is enough (R.H.S. > L.H.S.). We want supply = demand...

v/

—/
123

CEEEEOEOE®E
1 00000000
V' 660000000




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .

Electric switch box as an analogy The light bulb is on whenever energy
supplied is enough (R.H.S. > L.H.S.). We want supply = demand...

v/

—/
123

CEEEEOEOE®E
1 00000000
® 000000006




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .

Electric switch box as an analogy The light bulb is on whenever energy
supplied is enough (R.H.S. > L.H.S.). We want supply = demand...

v/

—/
123

CEEEEOEOE®E
1 00000000
» Feoereesee




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .

Electric switch box as an analogy The light bulb is on whenever energy
supplied is enough (R.H.S. > L.H.S.). We want supply = demand...

V/

—/
123

CEEEEOEOE®E
1 00000000
™ EEeeree0ee




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .

Electric switch box as an analogy The light bulb is on whenever energy
supplied is enough (R.H.S. > L.H.S.). We want supply = demand...

v/

—/
123

CEEEEOEOE®E
1 00000000
¥ eeoereesee




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Show that o 4(y) # > ooy UA 4,

(i) Find an expansion y = > °°

Another switch box
Again we want supply = demand i
(RHS. =LHS) ®
@ @ _
@ @ @
@ @ @
S 7 @ @ @
® ® @
@ @ @
SH |
@ @ (x=x)
123 421




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Show that o 4(y) # > ooy UA 4,

(i) Find an expansion y = > °°

Another switch box
Again we want supply = demand @
(RHS. =LHS) ®
@ @ _
@ @ @
@ @ @
S 7 @ @ @
® ® @
@ @ @
SH |
@ @ (x=x)
123 321




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Show that o 4(y) # > ooy UA 4,

(i) Find an expansion y = > °°

Another switch box
Again we want supply = demand @
(RHS. =LHS) ®
@ @ _
@ @ @
@ @ @
S 7 @ @ @
® ® @
@ @ @
SH |
@ @ (x=x)
123 221




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Show that o 4(y) # > ooy UA 4,

(i) Find an expansion y = Zz_l ¢

Another switch box

Again we want supply = demand
(RHS. =LHS)

W/

—/
123 1

ceelclcloricl
EOEEEOEE®
@O@@OG@EOC®

N
[



Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Show that o 4(y) # > ooy UA 4,

(i) Find an expansion y = > °°

Another switch box
Again we want supply = demand @
(RHS. = LH.S.) ®
@ @ _
@ @ @
ORORO,
@ @ @
S 7 @ @@
e @ ®
@ @ @
SOl |
@ @] (x=x)
123 221




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Show that o 4(y) # > ooy UA 4,

(i) Find an expansion y = > °°

Another switch box
Again we want supply = demand @
(RHS. = LH.S.) ®
@ @ _
@ @ @
ORORO,
@ @ @
S 7 @ @@
e @ ®
@ @ @
SO |
@ @] (x=x)
123 211




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Show that o 4(y) # > ooy UA 4,

(i) Find an expansion y = > °°

Another switch box
Again we want supply = demand @
(RHS. = LH.S.) ®
@ @ _
@ @ @
@ @ ©
@ @ @
S 7 @ @@
e @ ®
@ @ @
S|
@ @] (x=x)
123 201




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
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Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
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Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .
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Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .
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Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .
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Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .

Another switch box

Again we want supply = demand @
(RHS. =LHS) ®
@ @ _
e
IV
@ @ @
\ / > 8o
@| @ @ 261 =201 — 60
N “ele
—. @ @] (x=x)
123 261




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .
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Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy ”A
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Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy ”A
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Proposition 1 (Consequence of FTC)

Zlq

Let A be an algebraic conjugate of ¢, and y € Y. Suppose P satisfies the FTC
and y =322, % where t; € (D—D). If |A| > 1, then o4(y) = 3.2, 24l

At

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .
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Proposition 1 (Consequence of FTC)

Zlq

Let A be an algebraic conjugate of ¢, and y € Y. Suppose P satisfies the FTC
and y =322, % where t; € (D—D). If |A| > 1, then o4(y) = 3.2, 24l

At

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .
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Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose P satisfies the FTC
and y =322, % where t; € (D—D). If |A| > 1, then o4(y) = 3.2, 24l

=1 q At
It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .
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Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose P satisfies the FTC
and y =322, % where t; € (D—D). If |A| > 1, then o4(y) = 3.2, 24l

=1 q Al
It gives a two-step strategy of showing |A| < 1:
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Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose P satisfies the FTC
and y =322, % where t; € (D—D). If |A| > 1, then o4(y) = 3.2, 24l

=1 q Al
It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .
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Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose P satisfies the FTC
and y =322, % where t; € (D—D). If |A| > 1, then o4(y) = 3.2, 24l

=1 q Al
It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .
Another switch box
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Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose P satisfies the FTC
and y =322, % where t; € (D—D). If |A| > 1, then o4(y) = 3.2, 24l

=1 q Al
It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .
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(RHS. = LHS.) ®
@ @ _
@ @ @
@ @ @
\ / 322 o
@ @ @ =200—-70-7
& © ©_ 1
> 3 (@ -
123 277




Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose ® satisfies the FTC
and y =322, % where t; € (D—D). If |A| > 1, then o4(y) = 3.2, 24l

=1 q Al
It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .
Another switch box
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Proposition 1 (Consequence of FTC)

Let A be an algebraic conjugate of ¢, and y € Y. Suppose P satisfies the FTC
and y =322, % where t; € (D—D). If |A| > 1, then o4(y) = 3.2, 24l

=1 q Al
It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = >"2° 4 . (i) Show that o 4(y) # > ooy UA .
Another switch box
Again we want supply = demand @
(RHS. = LHS.) ®
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Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 &, where ¢; € (D—D). If [A] > 1, then o 4(y) = pyast U‘;ffi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y =Y., 4 & (i) Show that o4(y) # 3272, ”A
Lazy algorithm for step(i)

So we can consider various switch boxes...




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 &, where ¢; € (D—D). If [A] > 1, then o 4(y) = pyast U“A(it").

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y =Y., 4 & (i) Show that o4(y) # 3272, ”A
Lazy algorithm for step(i)
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Hopefully they give rise to many expansions



Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y= >, % where t; € (D—D). If |[A| > 1, then 04(y) = > oy UAT(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y = o° (i) Show that o 4(y) # > oy ”A
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Lazy algorithm for step(i)
So we can consider various switch boxes...

Hopefully they give rise to many expansions and some are useful in
step(ii).



Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 &, where ¢; € (D—D). If [A] > 1, then o 4(y) = pyast J*‘A(fi).

It gives a two-step strategy of showing |A| < 1:
(i) Find an expansion y =Y., 4 4 (ii) Show that o 4(y) # pay UA
Lazy algorithm for step(i)

So we can consider various switch boxes...

Hopefully they give rise to many expansions and some are useful in
step(ii).



Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y =), % where t; € (D—D). If |A| > 1, then o4(y) = > 4 UAT(fi).

It gives a two-step strategy of showing |A] < 1:
(i) Find an expansion y =2, & - (i) Show that o 4(y) # > oy UA .

Step(i) ~ Lazy algorithm.




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y =), % where t; € (D—D). If |A| > 1, then o4(y) = > 4 UAT(fi).

It gives a two-step strategy of showing |A] < 1:
(i) Find an expansion y =2, & - (i) Show that o 4(y) # > oy UA
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Step(i) ~ Lazy algorithm. Step(ii) ~ Geometry of {o4(0;)}",.




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y =), % where t; € (D—D). If |A| > 1, then o4(y) = > 4 UAT(fZ)

It gives a two-step strategy of showing |A] < 1:
(i) Find an expansion y =2, & o (i) Show that o4(y) # Yo UA 4,

Step(i) ~ Lazy algorithm. Step(ii) ~ Geometry of {c4(0;)}}",.
We illustrate the idea by the following:

Proposition 2 (Special case (3012))




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y =), % where t; € (D—D). If |A| > 1, then o4(y) = > 4 UAT(fi).

It gives a two-step strategy of showing |A] < 1:
(i) Find an expansion y =2, & - (i) Show that o 4(y) # > oy UA

Step(i) ~ Lazy algorithm. Step(ii) ~ Geometry of {c4(0;)}}",.
We illustrate the idea by the following:

Proposition 2 (Special case (3012))
Let A > 1 be a real algebraic conjugate of .




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y =), % where t; € (D—D). If |A| > 1, then o4(y) = > 4 UAT(fi).

It gives a two-step strategy of showing |A] < 1:
(i) Find an expansion y =2, & - (i) Show that o 4(y) # > oy UA .

Step(i) ~ Lazy algorithm. Step(ii) ~ Geometry of {c4(0;)}}",.
We illustrate the idea by the following:

Proposition 2 (Special case (3012))

Let A > 1 be a real algebraic conjugate of ¢q. Suppose ® satisfies the
FTC




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y =), % where t; € (D—D). If |A| > 1, then o4(y) = > 4 UAT(?).

It gives a two-step strategy of showing |A] < 1:
(i) Find an expansion y =2, & - (i) Show that o 4(y) # > oy GA .
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We illustrate the idea by the following:

Proposition 2 (Special case (3012))

Let A > 1 be a real algebraic conjugate of ¢q. Suppose ® satisfies the
FTC and m = 3.




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y =), % where t; € (D—D). If |A| > 1, then o4(y) = > 4 UAT(fi).

It gives a two-step strategy of showing |A] < 1:
(i) Find an expansion y =2, & - (i) Show that o 4(y) # > oy UA .

Step(i) ~ Lazy algorithm. Step(ii) ~ Geometry of {c4(0;)}}",.
We illustrate the idea by the following:

Proposition 2 (Special case (3012))
Let A > 1 be a real algebraic conjugate of ¢q. Suppose ® satisfies the
FTC and m = 3. Then it is impossible that

(7,4((93) > (TA(O()) > (TA(al) > O-A(OQ).



Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y =), % where t; € (D—D). If |A| > 1, then o4(y) = > 4 UAT(fi).

It gives a two-step strategy of showing |A] < 1:
(i) Find an expansion y =2, & - (i) Show that o 4(y) # > oy UA .

Step(i) ~ Lazy algorithm. Step(ii) ~ Geometry of {c4(0;)}}",.
We illustrate the idea by the following:

Proposition 2 (Special case (3012))
Let A > 1 be a real algebraic conjugate of ¢q. Suppose ® satisfies the
FTC and m = 3. Then it is impossible that

UA(ag) > oA((%) > UA(al) > 0’,4(02).

i.e. the order relation of {o4(9;)};", is not (3012).



Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y =), % where t; € (D—D). If |A| > 1, then o4(y) = > 4 UAT(?).

It gives a two-step strategy of showing |A] < 1:
(i) Find an expansion y =2, & - (i) Show that o 4(y) # > oy GA .

Step(i) ~ Lazy algorithm. Step(ii) ~ Geometry of {c4(0;)}}",.
We illustrate the idea by the following:

Proposition 2 (Special case (3012))
Let A > 1 be a real algebraic conjugate of ¢q. Suppose ® satisfies the
FTC and m = 3. Then it is impossible that

UA(ag) > oA((%) > UA(81) > JA(ag).

i.e. the order relation of {o4(0;)}.", is not (3012).



Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y= >, 4 where t; € (D—D). If |[A] > 1, then o4(y) = 1.2, JAA(fi).

i=1 ¢t

Proposition 2 (Special case (3012))
Let A > 1 be a real algebraic conjugate of ¢q. Suppose & satisfies the FTC
and m = 3. Then it is impossible that g 4(03) > 04(00) > 04(01) > g4(02).

Proof




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y= >, 4 where t; € (D—D). If |[A] > 1, then o4(y) = 1.2, JAA(fi).

i=1 ¢t

Proposition 2 (Special case (3012))
Let A > 1 be a real algebraic conjugate of ¢q. Suppose & satisfies the FTC
and m = 3. Then it is impossible that g 4(03) > 04(00) > 04(01) > g4(02).

Proof It is proved by contradiction.



Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y= >, 4 where t; € (D—D). If |[A] > 1, then o4(y) = 1.2, JAA(fi).

i=1 ¢t

Proposition 2 (Special case (3012))
Let A > 1 be a real algebraic conjugate of ¢q. Suppose & satisfies the FTC
and m = 3. Then it is impossible that g 4(03) > 04(00) > 04(01) > g4(02).

Proof It is proved by contradiction. Suppose on the contrary (3012) holds.



Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y= >, 4 where t; € (D—D). If |[A] > 1, then o4(y) = 1.2, JAA(fi).

i=1 ¢t

Proposition 2 (Special case (3012))
Let A > 1 be a real algebraic conjugate of ¢q. Suppose & satisfies the FTC
and m = 3. Then it is impossible that g 4(03) > 04(00) > 04(01) > g4(02).

Proof It is proved by contradiction. Suppose on the contrary (3012) holds.
Write [4; j] :== 0; — 0;



Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y= >, 4 where t; € (D—D). If |[A] > 1, then o4(y) = 1.2, JAA(fi).

i=1 ¢t

Proposition 2 (Special case (3012))
Let A > 1 be a real algebraic conjugate of ¢q. Suppose & satisfies the FTC
and m = 3. Then it is impossible that g 4(03) > 04(00) > 04(01) > g4(02).

Proof It is proved by contradiction. Suppose on the contrary (3012) holds.
Write [4; ] := 0; — 0j and let y:= [2;1] =0, — 01 € (D—-D) C Y.



Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=>2°, &, where t; € (D—D). If |[A| > 1, then oa(y) = >3, J*‘fl(fi).
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Proposition 2 (Special case (3012))
Let A > 1 be a real algebraic conjugate of ¢q. Suppose & satisfies the FTC
and m = 3. Then it is impossible that g 4(03) > 04(00) > 04(01) > g4(02).

Proof It is proved by contradiction. Suppose on the contrary (3012) holds.
Write [4; ] := 0; — 0j and let y:=[2;1] = 02 — 01 € (D—D) C Y. Our lazy
algorithm, using the “switch box"




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y= >, % where t; € (D—D). If |A| > 1, then 04(y) = > oy J*‘fl(fi).

Proposition 2 (Special case (3012))
Let A > 1 be a real algebraic conjugate of ¢q. Suppose & satisfies the FTC
and m = 3. Then it is impossible that g 4(03) > 04(00) > 04(01) > g4(02).

Proof It is proved by contradiction. Suppose on the contrary (3012) holds.
Write [4; j] := 0; — 0j and let y:=[2;1] = 02 — 01 € (D—D) C Y. Our lazy

algorithm, using the “switch box"

EGED E»
G| (G
CERIY

QB3P [ AE3P

gives an expansion y =y >, % where ¢; € {[3;0], [3; 1], [3; 2], [3; 3]}.




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y= >, % where t; € (D—D). If |A| > 1, then 04(y) = > oy J*‘fl(fi).

Proposition 2 (Special case (3012))
Let A > 1 be a real algebraic conjugate of ¢q. Suppose & satisfies the FTC
and m = 3. Then it is impossible that g 4(03) > 04(00) > 04(01) > g4(02).

Proof It is proved by contradiction. Suppose on the contrary (3012) holds.
Write [4; j] := 0; — 0j and let y:=[2;1] = 02 — 01 € (D—D) C Y. Our lazy

algorithm, using the “switch box"

EGED E»
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CERIY

QB3P [ AE3P

gives an expansion y =y =, % where t; € {[3;0],[3;1],[3;2],[3;3]}. So

oaly) =32, ”AA(W as a result of FTC (Prop. 1).




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y= >, % where t; € (D—D). If |A| > 1, then 04(y) = > oy J*‘fl(fi).

Proposition 2 (Special case (3012))
Let A > 1 be a real algebraic conjugate of ¢q. Suppose & satisfies the FTC
and m = 3. Then it is impossible that g 4(03) > 04(00) > 04(01) > g4(02).

Proof It is proved by contradiction. Suppose on the contrary (3012) holds.
Write [4; j] := 0; — 0j and let y:=[2;1] = 02 — 01 € (D—D) C Y. Our lazy

algorithm, using the “switch box"

EGED E»
G| (G
G| B2

B3 (B3P

gives an expansion y =y =, % where t; € {[3;0],[3;1],[3;2],[3;3]}. So
oaly) =22, Uqu(fi) as a result of FTC (Prop. 1). Contradiction arises since
on the one hand




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y= >, % where t; € (D—D). If |A| > 1, then 04(y) = > oy Jf‘fl(fi).

Proposition 2 (Special case (3012))
Let A > 1 be a real algebraic conjugate of ¢q. Suppose & satisfies the FTC
and m = 3. Then it is impossible that o 4(093) > 04(0y) > 04(01) > 04(02).

Proof It is proved by contradiction. Suppose on the contrary (3012) holds.
Write [4; j] := 0; — 0j and let y:=[2;1] = 02 — 01 € (D—D) C Y. Our lazy

algorithm, using the “switch box"

EGED E»
G| (G
G| B2

B3 (B3P

gives an expansion y =y =, % where t; € {[3;0],[3;1],[3;2],[3;3]}. So
oaly) =22, qu(fi) as a result of FTC (Prop. 1). Contradiction arises since
on the one hand (3012)




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

Proposition 2 (Special case (3012))
Let A > 1 be a real algebraic conjugate of ¢q. Suppose & satisfies the FTC
and m = 3. Then it is impossible that o 4(093) > 04(0y) > 04(01) > 04(02).

Proof It is proved by contradiction. Suppose on the contrary (3012) holds.
Write [4; j] := 0; — 0j and let y:= [2;1] = 0, — 01 € (D—D) C Y. Our lazy
algorithm, using the “switch box"

@D
G| (@D

B3 (B3P

gives an expansion y = » > %, where t; € {[3;0],[3;1],[3;2],[3;3]}. So
oaly) =32, (”14(2 ) as a result of FTC (Prop. 1). Contradlctlon arises since

on the one hand (3012)= L.H.S.= 04(02) —04(01) <



Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y= >, % where t; € (D—D). If |A| > 1, then 04(y) = > oy Jf‘fl(fi).

Proposition 2 (Special case (3012))
Let A > 1 be a real algebraic conjugate of ¢q. Suppose & satisfies the FTC
and m = 3. Then it is impossible that o 4(93) > 04(0y) > 04(01) > 04(02).

Proof It is proved by contradiction. Suppose on the contrary (3012) holds.
Write [4; j] := 0; — 0j and let y:=[2;1] = 02 — 01 € (D—D) C Y. Our lazy

algorithm, using the “switch box"

EGED E»
G| (G
G| B2

B3 (B3P

gives an expansion y =y =, % where t; € {[3;0],[3;1],[3;2],[3;3]}. So
oaly) =32, (”34(?) as a result of FTC (Prop. 1). Contradiction arises since
on the one hand (3012)= L.H.S.= 0 4(02) — 04(01) < 0; on the other hand




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y= >, % where t; € (D—D). If |A| > 1, then 04(y) = > oy J*‘fl(fi).

Proposition 2 (Special case (3012))
Let A > 1 be a real algebraic conjugate of ¢q. Suppose & satisfies the FTC
and m = 3. Then it is impossible that o 4(093) > 04(0y) > 04(01) > 04(02).

Proof It is proved by contradiction. Suppose on the contrary (3012) holds.
Write [4; j] := 0; — 0j and let y:=[2;1] = 02 — 01 € (D—D) C Y. Our lazy

algorithm, using the “switch box"

EGED E»
G| (G
G| B2

B3 (B3P

gives an expansion y =y =, % where t; € {[3;0],[3;1],[3;2],[3;3]}. So
oaly) =32, (”34(?) as a result of FTC (Prop. 1). Contradiction arises since
on the one hand (3012)= L.H.S.= 0 4(02) — 04(01) < 0; on the other hand
<3()12> = UA(lfi) = O'A(ag) — UA(a?) >0




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y= >, % where t; € (D—D). If |A| > 1, then 04(y) = > oy Jf‘fl(fi).

Proposition 2 (Special case (3012))
Let A > 1 be a real algebraic conjugate of ¢q. Suppose & satisfies the FTC
and m = 3. Then it is impossible that o 4(93) > 04(0y) > 04(01) > 04(02).

Proof It is proved by contradiction. Suppose on the contrary (3012) holds.
Write [4; j] := 0; — 0j and let y:=[2;1] = 02 — 01 € (D—D) C Y. Our lazy

algorithm, using the “switch box"

EGED E»
G| (G
G| B2

B3 (B3P

gives an expansion y =y =, % where ¢; € {[3;0],[3;1], [3;2],[3;3]}. So
oaly) =522, ”"Af,t’f) as a result of FTC (Prop. 1). Contradiction arises since
on the one hand (3012)= L.H.S.= 0 4(02) — 04(01) < 0; on the other hand
(3012) = 04(t) = 04(83) —0a(d) > 0= RH.S=5, 24l ~ ¢,




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y=> 2 4 4+ Where £; € (D—D). If [A| > 1, then 04(y) = Do O'AA(fi).

Proposition 2 (Special case (3012))
Let A > 1 be a real algebraic conjugate of ¢q. Suppose & satisfies the FTC
and m = 3. Then it is impossible that o 4(93) > 04(0y) > 04(01) > 04(02).

Proof It is proved by contradiction. Suppose on the contrary (3012) holds.
Write [4; j] := 0; — 0j and let y:=[2;1] = 02 — 01 € (D—D) C Y. Our lazy

algorithm, using the “switch box"

EGED E»
G| (G
G| (@B

B3 (B3P

gives an expansion y = » > %, where t; € {[3;0],[3;1],[3;2],[3;3]}. So
oaly) =32, (”14(2 ) as a result of FTC (Prop. 1). Contradiction arises since

on the one hand (3012)= L.H.S.= 0 4(02) — 04(01) < 0; on the other hand
(3012) = 04(t) = 04(83) —0a(d) > 0= RHS.=%, 24l ~ 0. QED.




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y= >, 4 where t; € (D—D). If |[A] > 1, then o4(y) = 1.2, JAA(fi).

i=1 ¢t

Proposition 2 (Special case (3012))
Let A > 1 be a real algebraic conjugate of ¢q. Suppose & satisfies the FTC
and m = 3. Then it is impossible that o 4(93) > 04(0y) > 04(01) > 04(02).

m

So, “3012" is a forbidden pattern of {0 4(0;)};", if we want A > 1.



Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y= >, 4 where t; € (D—D). If |[A] > 1, then o4(y) = 1.2, JAA(fi).

i=1 ¢t

Proposition 2 (Special case (3012))
Let A > 1 be a real algebraic conjugate of ¢q. Suppose & satisfies the FTC
and m = 3. Then it is impossible that o 4(93) > 04(0y) > 04(01) > 04(02).

So, “3012" is a forbidden pattern of {o4(9;)};, if we want A > 1. The
study of forbidden patterns and their avoidance



Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y= >, 4 where t; € (D—D). If |[A] > 1, then o4(y) = 1.2, JAA(fi).

i=1 ¢t

Proposition 2 (Special case (3012))
Let A > 1 be a real algebraic conjugate of ¢q. Suppose & satisfies the FTC
and m = 3. Then it is impossible that o 4(03) > 04(0y) > 04(01) > 04(02).

So, “3012" is a forbidden pattern of {o4(9;)};, if we want A > 1. The
study of forbidden patterns and their avoidance allows us to give an example
of ®



Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y= >, 4 where t; € (D—D). If |[A] > 1, then o4(y) = 1.2, JAA(fi).

i=1 ¢t

Proposition 2 (Special case (3012))
Let A > 1 be a real algebraic conjugate of ¢q. Suppose & satisfies the FTC
and m = 3. Then it is impossible that o 4(03) > 04(0y) > 04(01) > 04(02).

So, “3012" is a forbidden pattern of {o4(9;)};, if we want A > 1. The
study of forbidden patterns and their avoidance allows us to give an example
of ® which satisfies the FTC



Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y= >, 4 where t; € (D—D). If |[A] > 1, then o4(y) = 1.2, JAA(fi).

i=1 ¢t

Proposition 2 (Special case (3012))
Let A > 1 be a real algebraic conjugate of ¢q. Suppose & satisfies the FTC
and m = 3. Then it is impossible that o 4(03) > 04(0y) > 04(01) > 04(02).

So, “3012" is a forbidden pattern of {o4(9;)};, if we want A > 1. The
study of forbidden patterns and their avoidance allows us to give an example
of ® which satisfies the FTC and the associated ¢ is NOT a PV number.



Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y= >, 4 where t; € (D—D). If |[A] > 1, then o4(y) = 1.2, JAA(fi).

i=1 ¢t

Proposition 2 (Special case (3012))
Let A > 1 be a real algebraic conjugate of ¢q. Suppose & satisfies the FTC
and m = 3. Then it is impossible that o 4(03) > 04(0y) > 04(01) > 04(02).

So, “3012" is a forbidden pattern of {o4(9;)};, if we want A > 1. The
study of forbidden patterns and their avoidance allows us to give an example
of ® which satisfies the FTC and the associated ¢ is NOT a PV number.
Example



Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y= >, 4 where t; € (D—D). If |[A] > 1, then o4(y) = 1.2, JAA(fi).

i=1 ¢t

Proposition 2 (Special case (3012))
Let A > 1 be a real algebraic conjugate of ¢q. Suppose & satisfies the FTC
and m = 3. Then it is impossible that o 4(03) > 04(0y) > 04(01) > 04(02).

So, “3012" is a forbidden pattern of {o4(9;)};, if we want A > 1. The
study of forbidden patterns and their avoidance allows us to give an example
of ® which satisfies the FTC and the associated ¢ is NOT a PV number.
Example m =5, ¢=3+ V3~ 4.732,



Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y= >, 4 where t; € (D—D). If |[A] > 1, then o4(y) = 1.2, JAA(fi).

i=1 ¢t

Proposition 2 (Special case (3012))
Let A > 1 be a real algebraic conjugate of ¢q. Suppose & satisfies the FTC
and m = 3. Then it is impossible that o 4(93) > 04(0y) > 04(01) > 04(02).

So, “3012" is a forbidden pattern of {o4(9;)};, if we want A > 1. The
study of forbidden patterns and their avoidance allows us to give an example
of ® which satisfies the FTC and the associated ¢ is NOT a PV number.
Example m =5, ¢= 3+ /3~ 4.732, and {0;}[", with 0 < 9;11 — 0; < 1

[ b
are given by PR 04 o o5

0|1 ¢/3 2¢/3—1 q—2|¢q—1
0|1 1.577 2.154 2.732 | 3.732




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC
and y= >, 4 where t; € (D—D). If |[A] > 1, then o4(y) = 1.2, JAA(fi).

i=1 ¢t

Proposition 2 (Special case (3012))
Let A > 1 be a real algebraic conjugate of ¢q. Suppose & satisfies the FTC
and m = 3. Then it is impossible that o 4(03) > 04(0y) > 04(01) > 04(02).

So, “3012" is a forbidden pattern of {o4(9;)};, if we want A > 1. The
study of forbidden patterns and their avoidance allows us to give an example
of ® which satisfies the FTC and the associated ¢ is NOT a PV number.
Example m =5, ¢ =3+ /3 ~ 4.732, and {0:}2 o with 0 < 0;41 — 0; < 1

i b
are given by 9 |0, 0 9 o 05
0|1 ¢/3 2¢/3—1 q—2|¢q—1
0|1 1577 2.154 2.732 | 3.732

It corresponds to the allowed pattern “125034":



Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC
and y= >, 4 where t; € (D—D). If |[A] > 1, then o4(y) = 1.2, JAA(fi).

i=1 ¢t

Proposition 2 (Special case (3012))
Let A > 1 be a real algebraic conjugate of ¢q. Suppose & satisfies the FTC
and m = 3. Then it is impossible that o 4(03) > 04(0y) > 04(01) > 04(02).

So, “3012" is a forbidden pattern of {o4(9;)};, if we want A > 1. The
study of forbidden patterns and their avoidance allows us to give an example
of ® which satisfies the FTC and the associated ¢ is NOT a PV number.
Example m =5, ¢ =3+ /3 ~ 4.732, and {0:}2 o with 0 < 0;41 — 0; < 1

i b
are given by 9 |0, 0 9 o 05
0|1 ¢/3 2¢/3—1 q—2|¢q—1
0|1 1577 2.154 2.732 | 3.732

It corresponds to the allowed pattern “125034": letting A = 3 — /3 ~ 1.267,




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y =), % where t; € (D—D). If |A] > 1, then o4(y) = > 4 JAA(fi).

Proposition 2 (Special case (3012))
Let A > 1 be a real algebraic conjugate of ¢q. Suppose & satisfies the FTC
and m = 3. Then it is impossible that o 4(93) > 04(0y) > 04(01) > 04(02).

So, “3012" is a forbidden pattern of {o4(9;)};, if we want A > 1. The
study of forbidden patterns and their avoidance allows us to give an example
of ® which satisfies the FTC and the associated ¢ is NOT a PV number.
Example m =5, ¢ =3+ /3 ~ 4.732, and {0:}2 o with 0 < 0;41 — 0; < 1

i b
are given by 9 |0, 0 9 o 05
0|1 ¢/3 2¢/3—1 q—2|¢q—1
0|1 1577 2.154 2.732 | 3.732

It corresponds to the allowed pattern “125034": letting A = 3 — /3 ~ 1.267,
we have
UA(al) > (TA(()Z) > UA(ag) > UA(OO) > (TA<()3) > UA(0/1)
1 > A3 > A-1 > 0 > 24/3-1 > A-2
1 > 0422 > 0.267 > 0 >  —0.154 > —-0.732.




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y =), % where t; € (D—D). If |A] > 1, then o4(y) = > 4 JAA(fi).

Proposition 2 (Special case (3012))
Let A > 1 be a real algebraic conjugate of ¢q. Suppose & satisfies the FTC
and m = 3. Then it is impossible that o 4(03) > 04(0y) > 04(01) > 04(02).

So, “3012" is a forbidden pattern of {o4(9;)};, if we want A > 1. The
study of forbidden patterns and their avoidance allows us to give an example
of ® which satisfies the FTC and the associated ¢ is NOT a PV number.
Example m =5, ¢ =3+ /3 ~ 4.732, and {0:}2 o with 0 < 0;41 — 0; < 1

i b
are given by 9 |0, 0 9 o 05
0|1 ¢/3 2¢/3—1 q—2|¢q—1
0|1 1577 2.154 2.732 | 3.732

It corresponds to the allowed pattern “125034": letting A = 3 — /3 ~ 1.267,
we have
UA(01) > UA(OQ) > O'A((%) > UA(OO) > UA(ag) > O’A((I)q)
1 > A3 > A-1 > 0 > 24/3-1 > A-2
1 > 0422 > 0.267 > 0 > —0.154 > —-0.732.




Proposition 1 (Consequence of FTC)
Let A be an algebraic conjugate of ¢, and y € Y. Suppose & satisfies the FTC

and y =), % where t; € (D—D). If |A] > 1, then o4(y) = > 4 JAA(fi).

Proposition 2 (Special case (3012))
Let A > 1 be a real algebraic conjugate of ¢q. Suppose & satisfies the FTC
and m = 3. Then it is impossible that o 4(03) > 04(0y) > 04(01) > 04(02).

So, “3012" is a forbidden pattern of {o4(9;)};, if we want A > 1. The
study of forbidden patterns and their avoidance allows us to give an example
of ® which satisfies the FTC and the associated ¢ is NOT a PV number.
Example m =5, ¢ =3+ /3 ~ 4.732, and {0:}2 o with 0 < 0;41 — 0; < 1

i b
are given by 9 |0, 0 9 o 05
0|1 ¢/3 2¢/3—1 q—2|¢q—1
0|1 1577 2.154 2.732 | 3.732

It corresponds to the allowed pattern “125034": letting A = 3 — /3 ~ 1.267,
we have
o4(01) > 0a(02) > 0a(05) > 0a(d) > 0a(d3) > 04a(0s)
1 > A3 > A-1 > 0 > 24/3-1 > A-2
1 > 0422 > 0.267 > 0 > —0.154 > —-0.732.




Example m =5, ¢ =3+ /3 ~ 4.732, and {0:}2 o with 0 < 0;41 — 0; < 1
are given by

Q|01 0O 03 04 05

0|1 ¢/3 2¢/3—1 q—2|¢q—1

0|1 1.577 2.154 2.732 | 3.732

We end by visualizing it. When ¢ = 0, [(/D +---4+q¢D+ D] gives the
following.
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Example m =5, ¢= 3+ /3 ~ 4.732, and {0}y with 0 < i1 — 9; < 1

are given by
Oy | O 02 03 on 05
0|1 ¢/3 2¢/3—1 q—2|¢q—1
0|1 1577 2154 2732 3.732

We end by visualizing it. When £ =0, [¢‘D +--- + ¢D + D] gives the
following. That is, using the shorthand (i) := 9;, we have
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Example m =5, ¢ =3+ /3 ~ 4.732, and {0:}2 o with 0 < 0;41 — 0; < 1
are given by

Q|01 0O 03 04 05

0|1 ¢/3 2¢/3—1 q—2|¢q—1

0|1 1.577 2.154 2.732 | 3.732

We end by visualizing it. When £ =0, [q[D +---+q¢D+ D] gives the
following. That is, using the shorthand (i) := 0;, we have
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Example When ¢ =1, [¢D +--- + ¢D + D] gives:
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Example When ¢ =1, [¢‘D +--- + ¢D + D] gives:

((7) = 9))
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Example When ¢ =1, [¢'D +

, ~-+qD—|—D] gives:
((¢) := 04)
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Example When ¢ =1, [¢‘D +--- + ¢D + D] gives:
((7) := 9y)
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Example When ¢ =1, [¢D+--- + ¢D + D] gives:
((7) := 9y)

".JLZ'J';
¢
a1
% BLE—— g .'F‘GM
2>q +<5> *“i
= i feo rlgto
| e
. . 164
9 R I
.24 .66
4._-__‘ 3
18 227 3737

I !9(4 Wy

—

2.3y 2430

|—

M3 n g



Example When ¢ =1, [¢D+--- + ¢D + D] gives:
((7) := 9y)
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Example When ¢ =1, [¢D+--- + ¢D + D] gives:
((7) := 9y)
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Example When ¢ =1, [¢D+--- + ¢D + D] gives:
((7) := 9y)
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Example When ¢ =1, [¢D+--- + ¢D + D] gives:
((7) := 9y)
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-THE END-



Example When ¢ =1, [¢D+--- + ¢D + D] gives:
((7) := 9y)
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-THE END-



