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Abstract

In the present notes, we introduce a known fact that a series with coefficients of
paperfolding sequence takes transcendental values at algebraic points in the disc of
convergence. This result bridges, Diophantine approximations with dynamic active
instructions, thanks to Mathematica. We may regard several arithmetical properties
in question as visual ones, which leads us to find more.
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AFTIX, paperfolding sequence & MEIL 2 BH 2 REICR OB ZHMN T 5. £/, 2D
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1.1 paperfolding sequence & &

F30E, THZHMEITE &V HBEIETR I L5 paperfolding BHIDERZH X X 5.
EAFEDOH ABCD; 2D _EIT/KFICEL. HJABIXE VIt 7 —FTRED T & 5.

R CiDy 2 ABICER 3 X512#th, ABC1D; D55 DESE ABCyDy #1E5.



B C:
XHITHCD; 2 ABICEX S X 512Hth, ABCiD; D5 DES ABCyDs 2155, [ARRIC,
AB ZEE LD 5 CoDy M ABICER 2 X 512#HT ), ABCyDy ¥ DEHF ABC3Ds %
185,
FOHEHM 122D E5ICHEHL. NEIFS 2N — 1l HBTX 3.

THISKZ 3EHTo /2 & 5 [EHTo /22 ETH 5.

3 times folds 5 times folds

lotroRieEdn V 28D, A 2D, V ZeFoHDELTL L, UTOD
X BRAFLNS.

1st fold \V4
2nd fold \Y4 \Y4 AN
3rd fold \Y4 \Y4 AN \Y4 \V4 A A

4thfold V V AV V A AV V V A AV A A

IZT A0, V Z1ZMLXEEEOMGEILSELNZBITNIUATOED TH S
(EOMICIXMEE L1 2MEEE3) . 1 IEVOITDEEZRTHDOL TS,



1st fold 1 1
2nd fold 1 1 0 1
3rd fold 1 1 0 1 1 0 0 1
4th fold 1 1011001110010 0°1

Z Dk ZE T 2E1E% Mathematica BIEIC L72d DD—oO0, TRTHS. A7a—1LDkld
WEIT - 2B L TV 3.

E 1 (paperfolding sequence) M EO#EIEZ#EVELTHELNS 0L 1 DT DOEIZ,
paperfolding BHN & WS, 02 1 TERL -1 12URNZGEEHDH 5.

oI {t,} LB, REIRDOGETHELNS.

W1 n=m- 2% Kk ZIFEEE, mEFHeRTLTIL, B {t,} 3XRTEZLNS.

. 1 (m=1 mod 4)
"o (m=3 mod 4).

7, iDED V TRMMTHoLIEhLUTHDRS.

i 2
. :{1 (if n = 2F)

1—toe_, (if 2671 <n < 2F).

AoOEWHFE LT, 11 — 1101, 01 — 1001, 10 — 1100, 00 — 1000 ¥\ 5 ZEH#Z K 2
Automatic £%| CEFRDFFMIZ[1]1CHB) LI 2D DDA :

11 — 1101 — 11011001 — 1101100111001001 — --- R T2 TE 5. MO HEIFH
OO HEHEZRZE, UTOROKEEZZLLTED, Dragon HfR 2 IR TW5E. ZORIFRIC
B L TREHERDB AL S DMENZ L REINT WS,



1.2 paperfolding R DEH RN T HER

XC, FRRIZBWTER L/INIORRIRTH 5, paperfolding HEL Z 1150_nn %#Z X 5. M. Mendes

n=1
France, A. J. van der Poorten 512X > T, ZDHRBDOEA LEEDFARSLNTWBED, Hlz
EEF {t,} FEIARTIER W [12]. K. Mahler OF5HE 9] [10] [11] 25 Z DFE D fHD i BkiE
DES. K. Mahler DEFHPFRICOVTE (1B XFeDdHNTVE. ZOWEICOWTIE[7],
M. Mendes-France[12] IZER S5 TV 3.

TiF 3

o FHY L HRE (5L 3 HEMERRO EHEHRORI S SR
n=1

o 0<|al <1 %3 REHE a ITHL, Ztna” BEISEBENC R . 1o TP

n=1

Z ZTREME I, AEEE R §5 1 ZRZHEAOR 2T, BRI $HEIBRC
RLZENHSENTWDS., Z L TERBEBEY KRB CI3 R WERZ BT, HlZIZME=R
T IIHEBETH 3 Z 22 F. Lindemann 12 Xk - T 1882 FEIZEFFH X LT W 3. REAVENT BT
PEOHTESEL L TELED, BB DEBRVWEBETH 2 Z e 3bh > TV BEK
%, BSHEERCKRS.

LELOEHDIEAIE, Mahler BEE & W 5 B D(EIZNTS % Mahler method £\ 5 % 220: o

TERMIZIL STz, Mahler method &3¢, ZHREL, X 2L Lz, REME F(X) = ZtnX”
n=1
EZBrE X OBRBIFEIIHNLT (XY & f(X) OFHBEKTRE 24 01F, TOEIK

FREAZHWT, f(X) 0HOEBERINEEZ RT LV FETH S.
Z DB D72 3 BRI,

FOX) — P = -2

THYH, ZOBEBHEREHAVWEZ2ICE-> T, LEEDEEIIESDTH S.

¥ Z A0, Schmidt O ZERE [15] W5, T4 47 7 ¥ b RO HLH 2 EED
JIGHICK 2 EHDIGH & LT, Adamczewski-Bugeaud (2 & D #r7z ic@EMESELNL [3]. B
TRANTER T ZEREBL W D BT DRI, BLDD & 2 BE D 1 KT ZEfIc 43 & F 0
B2LWVIRDDHE7DTHS.



2 paperfolding sequence ZESHERADIAICH DR

iz, paperfolding sequence {t,} ZHETHDHNEE TEIEBOMEZEZ LS. ¥3TED
BEMBICOVWTED 3.
EE 2 FRwIINL, RREBEHD T ag = |lw] € Z2BL. w—ar=0%bFa=wThH
5. w—ag>07251%, 0<w—a0<1®ﬁ§&w - > 1 DRKEEH 7% 0 tBL. ZD
—ap
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1
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ai + 1
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TIEDTHELNEZEERE (72720 pu,qn €Z, g, > 0, gedpn, qn = 1)
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EBE, wDn ORISR, ¥£72a, B w DEBOREEFRT B,

Z Z T paperfolding BHIDE%Z, EHIBD a, DUITZES>AATERZED X .



EE 4 (paperfolding #3 {t,} DSRESNDIEDE) paperfolding BH| {t,} 1T LT,

Pn—fto,t1, ooyttt =0
qn
BEZBD. Z@ﬁfj@ﬁz—” =[0,1,1,0,1,1,0,0,1,1,1,0,0,1,0,0,1,....] O EHR{E lim zﬁ I

?é.:@@@@ﬁg@ﬁ%wft£<t

epf = 0.7236265236080277038654344121725098322693011475270381922141 ... TH 5.

HIETD paperfolding %M DT & 5 %/ 4 0.1101100111001001 ... ITE I EHTH 5.

2.1 REENEESBERE DLEE
—fRic, ESBOIEBSEZLT %Z@%ﬁwkﬂﬁ?% s

lim — =w.
n—oo qn

Mathematica BjH] T, ZDINEDOEETFEZEHZEL X 5.

3 affi=n JAPTED n, XTH=EDHw L BT 2/ MIAUATOMBE T 5. =T 3
HRDPZWEE (727D THICHBIEE) IDRVWIRTHLLEZXS. Ticd & 5 I
DRER L TA LS.

H= paperfoldmg B epf = 0.7236265236080277038654344121725098322693 . .. Bl
n JGEEL \éﬁz Pn _10,1,1,0,1,1,0,0,1,1,1,0,0,1,0,0,1,...] DHIR.

ﬁ:ﬁ\rl*”f

BB 2 = (1,1,1,1,1,1,1,1,1,1,1,1, 1,
dn

H=paperfolding £H|7> & 1E o 7237 E cpf \FBBECT D 5723, H8761E paperfolding £5

DERDPOARTHZ. THY, Xhih= ﬁik1+¢i BRI 2 REHIEOD 2 JH A
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3 affi=n ISP D n, ZTH=EDEw £ 88T 2/MUSLITOMBL LTW5., OF
D, TOHIZHDZENWTZ T7DIED DN LLT ONE—BIZ N DTH 5.

EI 4 (Adamczewski-Bugeaud [2][4])
ER epf \TEBEL

—f&IZ Automatic B & FEIN 2 P [1] ZE RO BRI & LT S 7= RS BB

5.

2.2

AERARALE Schmidt DOEFZZMEEH (W. M. Schmidt, 1980) DJEHATH 3.

paperfolding 3BT 3 MDER

Z Z T paperfolding £% ¢, 12X LT, S HIERIEZ# 2 % &, Allouche 512K > T

I (Gt es) =1+
(3n +2)(6n + 7) \tn v
}:[0<(3n14)(6ni5)) = tan <E> -
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