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SEARK 2.0 DA

i S GRS ERE R R ' o ¥ —, F/E)

202548 § 23 H

1 [FLHIC

Bz b B mlcxtLTo(a) —2a=—m  %ili7=7 a 2 FATBE m O
ENINERDTHALS.
m=0 DL XDREEHENRFICHLD DFHEFNEEL HS.

#® 1: VATBE) m OEEK

a RIS |B:d@ FIKF
m=— -12
24 23 %3 60 22%3x%5
54 2 % 33 120 22 43%5
30 2%3%5 72 23 % 32
42 2% 3% 7 96 2° % 3
66 2% 3% 11 144 24 % 32
78 2% 3 %13 168 23 %3 %7
102 2% 317 216 23 % 33
114 2% 3%x19 240 294 %2R
|
|
BA%k ZIXUHTERY EF7-0idA v FofEs
T BT AEEAKEERLE

Z LT DMBEEOEGAIT 1L R_ZTRY EBRICENAREEERD RIS
ZEERLTE



F 2% XTI N5

a FIRE it B=o(a) FREH
m= 0

2 2 3 3
4 22 7 7
16 24 31 31
64 26 127 127
4096 212 8191 8191
65536 216 131071 131071
262144 218 524287 524287
m= -1

3 3 4 22
7 7 8 23
31 31 32 2°
127 127 128 27
8191 8191 8192 213
131071 131071 131072 217

m =0 Ta DMEEROK alL2 Y& T B =2a—11TAVE > XFEH. (Suryanarayana D
E )

m=—1

a(yna_l%ﬁtﬁmiBﬁ&ﬁ%B_ae EANE O XBEE 7R DRV
W(ZHIETFHETH D))

b‘5b‘5733 m 22V T o?(a) — 20 = —m OFEFE LEKS LEHRTZLIT L.
Z DR

m=—14 T72bbH o%(a) — 20 = 14 OEBIFMERBHTE LW ERbro Tz

14 BRI a2 RI-TONREHELRRDBT 5. 14=24+2%6 (2L > T B8 6 HT
< HONRERNE Liveu.

)
TR O I3EETHD hrb licbtkoREBEIZLT F
¥ LINET D HAET D T
L7z o T IT A — =W A-F ZEDTND
Bl iz 9 A—R—WA-FHND OfFENHRTND L)

HRIEFESND



£ 3 XTIV T <R m = —14 Ofif

a  FEBGR B =o(a) FERERE
23 23 24 23 %3
53 53 54 2% 33
29 29 30 2%x3 %5
41 41 42 2537
101 101 102 2%3 %17
113 113 114 2%3%19
137 137 138 2% 3 %23
173 173 174 2%3 %29
257 257 258 2% 3 %43
281 281 282 2% 3% 47
317 317 318 2% 3 %53
353 353 354 2% 3 %59
401 401 402 2% 3 %67

INEMRELED.
ola)=p+1=6Q ICE>To%(a)=12(Q+1) &£725%.

0%(a) —2a=12(Q +1) —2p=12(Q + 1) — 2(6Q — 1) = 14

ZEY o%(a) —2a =14 1272 5.

a=p=6Q—1 %3 &X a=p BRIT/D.

ORIZHDMp = 23,53 1OV TiEp+1=24=3%8,p+1=54=2x27(T720
p+1=6Q LB L,QITHEKT/BR0.

B =23 %3233 (xS DM BRICAR DN 26 22,32 (THEHE A O T & 2vEk
EOFHILENTXS.

PLETIE, p=6Q — 17l7-7FK (p,Q) »"bDa=p ELTHNTELZ LaMALL.
AYDLZAH, ZO, Tbb o?(a) — 2a = 14 O EBERINTRD 20,

LU ZHVTEE LW DO TV O DOIREZE <.

1) a l3FE p LIUET 5.

R— Ala) —m L1 L:f;é m 1 cj{%;}(iﬁ@'@ VR (o~ N 9 IR k%ﬁ‘%}

LB & X
EIRET D L HAL Y SO
koT 1T ofEkK EBL

X TENRARWEIRET S
LR HDT e
2T WA= — WA FH



L2vL, B=6S LIS B 1% 23%3,2%3°
IDEE a=2353 L\ BEMICIRD.



m = —58 DLGA DEFHR DGR,

£ 4 TNV T <5888 0% (a) — 20 = 58 Dfif

a F RSy 1R B=o(a) FKXES
m = —58
33 3x11 48 2443
223 223 224 20 % 7
83 83 84 2243x%7
139 139 140 22 %57
307 307 308 225 7x11
643 643 644 22 %7 %23
811 811 812 22 %7 %29
1483 1483 1484 22 %7 %53
1987 1987 1988 224 7x71
3163 3163 3164 22 % 7% 113

FHfFEa=p DL X0(a)=B=p+1.

FDRER T, B=p+1=28Q LFEHQ TEVTHD.

0%(a) = 0(B) = 0(28Q) = 56(Q + 1).

o%(a) —2a=56(Q +1) —2(28Q — 1) =58 &7 5.

ZRUSNDORRT, 33 =3%11,223 ZIF S5 LW TNEN =R I B=24%3,25%7
B =272 TS T DN H D0 ZHRHETHD.



4 ETHEOIRRE

— R EBDOEEEEZD.

Exweee LT, m=-2k-2 &B<.

o?(a) —2a = —m = 2k + 2 OfFZEERT 5.
a=plIFEHELTB=0a)=p+1=kQ L%k ZH TETFLHFEKQ >2 M
boHETD.

ZIZTEQ 1T AEWIHRERERETD. m=-2k—-2 LE<.

0%(a) = 0(B) = o(kQ) = 2k(Q + 1).

o%(a) —2a=2k(Q+1)—2p=2k(Q +1) = 2(kQ — 1) = 2k + 2

FEEBEICHLTp=kQ 1 PEKIRIFEH Q b a=p »Ho’(a) —2a=-m
DIRIZTe D, 2O DR EmEfEE T 5.

VLIS DIRIIARD TR, BREIRIZH T2 b DLSNT B 502 E D I EARH.
FEREIT o(k) — 2k =0 OIRTH LM, 02(a) — 2a = 2k + 2 DN A—/ =W 1-FH T
BONDDITVNICHEELWVFRTHS.

Lo LEEFERIZREA 20 5 Z STV b L9 TH 5.
IHOOREREEDOIT 2024 411 A 6 H T, KEKHEREEEZE OB ERE RN ZE— ok &
NnNofgHchHho7.

FATBEORERITH AR TRD 2 12RO RITHH R ERRTH L L BTz,
ZITEk 2%l T5LE0%(a) — 20 =2k+2 DIRZFZERE2.0 LIERZ LT LT,
FIT A2 T HHELOERRH 5.

o(a) —2a =2k OfRIZIT k LFERDF M p L OFERH 5.

0%(a) —2a =2k +2 OfflT a =p: FHTB=kQ,p=kQ -1 NBFEKIZRDFEHp
DB F IR 5.

FUTEFERBE N2 XU TR EBEI RO 8V F N TREOEER L S 2D DT/
AV

ERBEOL LD CE A 2 & 2 A TEEFIFZE & OB E Z T~ RX VT 2 & v A
VA —F oy k OFSFIKFEL (OEIS) T k= 6;m = —14 ® & X O%s

EANTIRET D &K MONWTEINTHDL LW T Enbnol
b il F K DI THoT FD

DRI N - 7=



93,4 52Kk = 496,8128 IZ DWW gAY a TR T-.

# 5: Double sigma ;02%(a) — 2a = 496 * 2 + 2 Of#

a EISE oy B=o(a) FKEI
2743 13 %211 2968 23 % 7% 53
3661 7 % 523 4192 25 %131

P FRE W | B=p+1 496 % Q
1487 1487 1488 24 %31%3
8431 8431 8432 24 %31 %17
23311 23311 23312 24 % 31 % 47
97711 97711 97712 24 %31 %197
118543 118543 118544 2% %31 %239
130447 130447 130448 2% % 31 % 263
157231 157231 157232 2% %31 %317
189967 189967 189968 2% %31 % 383

p=496Q — 1 ITHFHEH.



# 6: Double sigma ;02(a) — 2a = 8128 * 2 + 2 DfiF

a FIKF 5 B FIKE i
49471 61 % 811 50344 23 % 7% 29 x 31
112951 112951 112952 23 % 7% 2017
1243807 1243807 1243808 2% % 47 % 827

P KRB | B=p+1 8128*Q
40639 40639 40640 26 % 5% 127
430783 430783 430784 26 % 53 % 127
723391 723391 723392 26 % 89 % 127
820927 820927 820928 26 %101 % 127
723391 723391 723392 26 % 89 x 127
820927 820927 820928 26 %101 x 127
1893823 1893823 1893824 26 %127 % 233
2381503 2381503 2381504 26 %127 % 293

p = 8128Q — 1 [TRFFH.



5 o2(a) —3a=—-m DfE

EEC > 1 2EDT, FATBEI m 12 LT o?%(a) — Ca=—m % iilil=7 a % V{15
FmOF TNV o B2,

C=3%#H5. IMEMERBITHIET .

B =o(a) 25D/ X—hFEWnH,

m EWVWASNAEANEE D L L L DN LZED D 5EG0N IR % LR ST



# 7: Double sigma ;02%(a) — 3a = —m Off

a SRR K R B FRE
m=-18

14 2% 7 24 2343
34 2% 17 54 2% 33
26 2% 13 42 2% 3% 7
74 2% 37 114 2%3%19
122 2% 61 186 2% 3 %31
146 2% 73 222 2% 3 %37
314 2 % 157 474 2%3%79
386 2% 193 582 2% 3 %97
554 2 % 277 834 2% 3 %139
626 2 % 313 942 2% 3 %157

BT mv 7 OIZIERT 5.
a=2p,B=60Q,(Q>3,3 JQ) £FHQ TEITFTW\A5.
B=o(a)=3(p+1),B=6Q &£3(p+1)=6Q 2LV p=2Q — 1.
o(B)=12(Q+1). a=2p=(12Q — 2) IZ72 1

o%(a) — 3a =18 = —m.

WIZHE 17 vy 7IZERT 5.
BADOFEITa=2%x772DT B=o0c(a) =38 =24.
0?(a) = 0(B) = 0(3 % 8) = 4 x 15 = 60.

02(a) —3a=60—3%2%7=142=18 = —m.

RDOFRIT a = 34.

IoLTRNEINGNRa=2p,B=2+3+Q;(Q >5:FK) BNETHDZ LIIFHIC
b,

LPLING LW & OFEImD TH L. Z0# L S22 2Z280— ko
fAHERTRN DD

I A T =T TREGERE LINTE RS T

e fRITFEE O 24F ZARE
IZIE LW N ey
LMD T LETD
BE EEE TEFDZEWETD
ONTIZ  1F EHEWIEETRET D
L7 h

2D T - die



o(R) =R+ 1; RIIFEIR 5.



# 8: Double sigma ;02%(a) — 3a = —m Of

a FIKF 5 B HRRES R
m=-36(F—7mv7)

28 22 %7 56 23 %7
388 22 % 97 686 2 % 73
20 22 %5 42 2%7%3
148 22 % 37 266 2% 7%19
244 22 % 61 434 2% 7%31
292 22 %73 518 2% 7% 37
628 22 % 157 1106 2% 7% 79
772 22 % 193 1358 2% 797
1108 22 % 277 1946 2% 7 %139

B =o0(a),0(B) — 3a =36 »EFK.
W70y 7 OMRICIERT 5.
FiLEDE a=4p, B=14Q EFEH, p,Q TEITF TV 5.
1 ARGE. RITFEE p O 4% a = 4p ZIUE.
B=op)=Tp+1) ZTIELW, o(B) — 12p = 36 235X
p+ 1 IEMEEAROTp+1=2R LEITS.
2. IE. p+1=2R La R TEHEIT D LIETS. B=o0(4p) = 14R 73V LO.
DOWVWTIZ RIX14 EHEWCEETIRET H.
o(B) =o0(14)0(R) = 240(R) &£720
o(B) =12p+ 36 72D T, 12p + 36 = 12p + 36 = 12(2R — 1) + 36 = 24R + 24. ¥ x|
o(R) =R+ 1; RIIHFKIZRD.



# 9: Double sigma ;02%(a) — 3a = —m Of

a FIKF 5 B FREG R
m=-—75

171 32 %19 260 22 %5 %13
479 479 480 22%3%5
95 5% 19 120 22 %3%5
215 5 % 43 264 23 % 3x11
335 5% 67 408 23 % 3% 17
815 5% 163 984 23 % 3 %41
1055 5% 211 1272 23 %353
1415 5 % 283 1704 23%3 %71
1655 5 % 331 1992 23 %3 %83
2615 5 % 523 3144  23%x3 %131
2735 5 % 547 3288 23 %3 %137
3455 5 % 691 4152 23 %3 %173
3935 5% 787 4728 23 %3 %197

ERAArEXHET.

B=o0(a),0(B)—3a =75

270y 7O ClEa = 5p, B=24Q NFEH p,Q TH Y .

1. E. fRIZFEE p O 5% a = bp ZKE.

B=0o(5p)=6(p+1) TIELWV, o(B) — 15p = 75 235K

p+ 1 IEMEERDOTp+1=2R LEITS.

2. E. p+1=2R LA R TEHEIT D LIETS. B=o0(4p) = 14R 73V LO.
DONWTIZ RIF14 L HEWCEE TIRET S.

L RGE. f#I3FEEp O 5 a = 5p ZIRE.

B=0o(5p)=6(p+1) TIELW, o(B) — 18p = 75 235X

p+ 1 IEMEEADOTp+1=2R LEITS.

L, 852 H5E p=19,p+1=20=4«5 %NS DTp+1=4R 2IET 5.
n+1 1XEKRDOTn+1=2R LETS.

Ll $BEkaEHbdE S SO T EET D
R E LEH TEFBEIRETD N
DAAS
ONTIZ X EHEWCHEETRET D
A
DT

e A



# 10: Double sigma ;0%(a) — 3a = —m Ofif

a FIKF 5 B RREG R
m = —99

959 7% 137 1104  2*%3x23
2687 2687 2688 2T %37
2527 7 % 192 3048 233 %127
2827 11 % 257 3096 23 % 32 %43

87 329 120 22 %3%5

327 3 %109 440 23 % 5% 11
687 3 % 229 920 23 % 5% 23
1227 3 % 409 1640 23 x5x41
2127 3 %709 2840 23 % 5% 71
2487 3 % 829 3320  2%%5%83
3027 3 %1009 4040 22 % 5% 101

a=3p, B=40Q



# 11: Double sigma ;0%(a) — 3a = —m Ofif

a FIKF i B FEEEGE
m= -144

112 24 % 7 248 23 % 31
80 24 % 5 186 2 %3 %31
208 24 %13 434 2% 7%31
592 24 % 37 1178  2%19%31
1168 24 % 73 2294 2% 31 %37
2512 24 % 157 4898 2% 31 %79
3088 24 %193 6014 2% 31x97
4432 24 % 277 8618 2% 31x139

a = 16p, B = 62Q

6 o%*a)—3a=-m DFE

EHC > 1 ZEDT, FATBE m 12 LT o?%(a) — Ca=—m % iilil=7 a & V(T
BmDOFT o 5Bl ).

C=3z#H5. 3EREEEITHIET 5.

B = o(a) Z5AMDS— b F 2105,

m ZWANWABILSED L L ORPEED D5 G0N RA LR ST,



# 12: Double sigma ;0%(a) — 3a = —m Ofif

a SRR K R B FRE
m=-18

14 2% 7 24 2343
34 2% 17 54 2% 33
26 2% 13 42 2% 3% 7
74 2% 37 114 2%3%19
122 2% 61 186 2% 3 %31
146 2% 73 222 2% 3 %37
314 2 % 157 474 2%3%79
386 2% 193 582 2% 3 %97
554 2 % 277 834 2% 3 %139
626 2 % 313 942 2% 3 %157

BT mv 7 OIZIERT 5.
a=2p,B=60Q,(Q>3,3 JQ) £FHQ TEITFTW\A5.
B=o(a)=3(p+1),B=6Q &£3(p+1)=6Q 2LV p=2Q — 1.
o(B)=12(Q+1). a=2p=(12Q — 2) IZ72 1

o%(a) — 3a =18 = —m.

WIZHE 17 vy 7IZERT 5.
BADOFEITa=2%x772DT B=o0c(a) =38 =24.
0?(a) = 0(B) = 0(3 % 8) = 4 x 15 = 60.

02(a) —3a=60—3%2%7=142=18 = —m.

RDOFRIT a = 34.

IoLTRNEINGNRa=2p,B=2+3+Q;(Q >5:FK) BNETHDZ LIIFHIC
b,

LPLING LW & OFEImD TH L. Z0# L S22 2Z280— ko
fAHERTRN DD

I A T =T TREGERE LINTE RS T

e fRITFEE O 24F ZARE
IZIE LW N ey
LMD T LETD
BE EEE TEFDZEWETD
ONTIZ  1F EHEWIEETRET D
L7 h

2D T - die



o(R) =R+ 1; RIIFEIR 5.



# 13: Double sigma ;02(a) — 3a = —m Ofif

a FIKF 5 B HRRES R
m=-36(F—7mv7)

28 22 %7 56 23 %7
388 22 % 97 686 2 % 73
20 22 %5 42 2%7%3
148 22 % 37 266 2% 7%19
244 22 % 61 434 2% 7%31
292 22 %73 518 2% 7% 37
628 22 % 157 1106 2% 7% 79
772 22 % 193 1358 2% 797
1108 22 % 277 1946 2% 7 %139

B =o0(a),0(B) — 3a =36 »EFK.

W70y 7 OMRICIERT 5.

FiLEDE a=4p, B=14Q EFEH, p,Q TEITF TV 5.

1 ARGE. RITFEE p O 4% a = 4p ZIUE.

B=op)=Tp+1) ZTIELW, o(B) — 12p = 36 235X

p+ 1 IEMEEAROTp+1=2R LEITS.

2. IE. p+1=2R La R TEHEIT D LIETS. B=o0(4p) = 14R 73V LO.
DOWVWTIZ RIX14 EHEWCEETIRET H.

o(B) =o0(14)0(R) = 240(R) &£720

o(B) =12p+ 36 72D T, 12p + 36 = 12p + 36 = 12(2R — 1) + 36 = 24R + 24. ¥ x|
o(R) =R+ 1; RIIHFKIZRD.



# 14: Double sigma ;0%(a) — 3a = —m Ofif

a FIKF 5 B FREG R
m=-—75

171 32 %19 260 22 %5 %13
479 479 480 22%3%5
95 5% 19 120 22 %3%5
215 5 % 43 264 23 % 3x11
335 5% 67 408 23 % 3% 17
815 5% 163 984 23 % 3 %41
1055 5% 211 1272 23 %353
1415 5 % 283 1704 23%3 %71
1655 5 % 331 1992 23 %3 %83
2615 5 % 523 3144  23%x3 %131
2735 5 % 547 3288 23 %3 %137
3455 5 % 691 4152 23 %3 %173
3935 5% 787 4728 23 %3 %197

ERAArEXHET.

B=o0(a),0(B)—3a =75

270y 7O ClEa = 5p, B=24Q NFEH p,Q TH Y .

1. E. fRIZFEE p O 5% a = bp ZKE.

B=0o(5p)=6(p+1) TIELWV, o(B) — 15p = 75 235K

p+ 1 IEMEERDOTp+1=2R LEITS.

2. E. p+1=2R LA R TEHEIT D LIETS. B=o0(4p) = 14R 73V LO.
DONWTIZ RIF14 L HEWCEE TIRET S.

L RGE. f#I3FEEp O 5 a = 5p ZIRE.

B=0o(5p)=6(p+1) TIELW, o(B) — 18p = 75 235X

p+ 1 IEMEEADOTp+1=2R LEITS.

L, 852 H5E p=19,p+1=20=4«5 %NS DTp+1=4R 2IET 5.
n+1 1XEKRDOTn+1=2R LETS.

Ll $BEkaEHbdE S SO T EET D
R E LEH TEFBEIRETD N
DAAS
ONTIZ X EHEWCHEETRET D
A
DT

e A



# 15: Double sigma ;0%(a) — 3a = —m Ofif

a FIKF 5 B RREG R
m = —99
959 7% 137 1104  2*%3x23
2687 2687 2688 2T %37
2527 7 % 192 3048 233 %127
2827 11 % 257 3096 23 % 32 %43
87 329 120 22 %3%5
327 3 %109 440 23 % 5% 11
687 3 % 229 920 23 % 5% 23
1227 3 % 409 1640 23 x5x41
2127 3 %709 2840 23 % 5% 71
2487 3 % 829 3320  2%%5%83
3027 3 %1009 4040 22 % 5% 101

a=3p, B=40Q

P

] e L [EFEOHFEZIFTUH LS LILILIV,V,VLVILVILIX] , Bi{tEk54

,2016,2017,2018,2020,2021,2023,2024.

[2] Farideh Firoozbakht and Maximilian F.Hasler, Variations on Euclid’s formula for
perfect numbers, J. of integer sequences, vol.13 (2010) article 10.3.1



F=FA A 7 —laEeBDOX 7 B EEIZOWT

MEHDE

2025/08,/22

1. XL HIZ
HAR (2023) 3 =MA A 7 —BEeEE, LTOEAREROMBE EDz:

{EA = 2hy(a) + hm + h,
©(A)=a+m

BB EHITn—1 DI n EEX RIITER m 3 ROBITED 5 2)BEEHRT.
COHERTa=h-2°A=h-2°+m+1 DEOEERED XS ITHKFTINTVS.

LU, A4 7 —BBIIEHRBEBCH 200, LOBLNOBBIFET 5.

Z T, 2D &S BIIVEDFEA T 2 R BIINEDIEE 2 ¥ 2 R D WENFERE L TE .

2. X 7L B Hifig
A (2025) W EFEED h R m IZOWT, X7 BRI MIEN 2 OMEIENS Z e Z2RAL, ZORED
h,m IZOWTCIRZRE L 7.

ZZT, XI7NVBAEfEEIX HHEBEDER a,B 122WVWT, a=ap, A= Bq (p,q: prime, (a,p) = (B8,q9) = 1)
CEF LB 2 AU LR ET A2 ED.

TXEAR (2025) DEHE L fROPTHAIN I X 7L BRIBOAZIREH LR TH S (Lizh>TIhoh
ZNEND hym DR TRTHIZEL TV B DI TIERW):

h=3m=-22 h=3m=—19 h=3m=—9
a A a A a A
2.23 | 32.5 67 | 22-32-5 3-7 | 22.7
2.-29 | 32.7 139 [ 22-.32.11 3-11 | 22-13
2-41 | 32-11 163 [ 22-32-13 3-23 | 22.31
247 | 32-13 211 |2%2-32.17 3-31 | 22-43
2.59 | 32-17 283 | 22-32.23 3-43 | 22-61
2-101| 3%2-31 379 [22-32.31 3-47 | 22.67
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Ladder and Matrix Calculations for Various Sequences
Shingo Nakanishi, Osaka Institute of Technology, Japan

Annual meeting of the Japan Fibonacci Association, August 22, 2025

1. Introduction

In this study, we would like to confirm some ladder calculations using matrix forms for displaying various sequences. “Hashigo-
san” which is called ladder calculation in Japanese is used as another arithmetic concept. On the other hand, there might not be
existed as ladder calculations in English although we have searched for that. Therefore, we would like to name the title of this
study as that for understanding the meaning easily. These concepts come from the original Fibonacci matrices [2,3] to extend
that systematically and concretely. We would like to show several illustrations of various sequences such as skipped weighted

Gibonacci sequences [4] and generalized Padovan sequences throughout this study.

2. Definition of Weighed Gibonacci ladders
If we use the original Fibonacci sequence as the following equation
Fano=0Fani=LFan;=Fanj-1+Fani-2 G=2), ¢y
we can also estimate the weighted Gibonacci sequence with the weights a and b as follows
Gap)o = 90, Gap1 = 91, Gap),j = @ Gap)j-1+ b Gap,j-2 (=2) )
where gy, g1, a,and b are integer numbers.

As we know, we can show the original Fibonacci matrix from Equation (1) simply. That is

(F(1,1),0 F(1,1),1)j( Fanu ) _ ( Fli),04j ) 3)

Fani Fapz/ \Fania F,i4j+1
or
(0 1)1' ( Faa )z( Faie ) @
1 1/ \Fn+ Fanuejer/’
In the same manner, we can show the weighted Gibonacci matrix from Equation (2) clearly. That is
(b “Fap,o F(a,b),l)j( Gap), ):( Gap),i+j ) )
b-Fapa Fapma/ \Gapi+ Glab) 1+j+1
or
(O 1)j< Gaa) ):( Ga,)04j ) ()
b a/ \Gu)i+1 Gaa+j+1/’

Therefore, we can make the table as the tendencies from Equations (3), and (4) shown in Table 1 and that from Equations (5),
and (6) shown in Table 2 to compare that easily. From Tables 1 and 2, we can imagine the ladder calculations using matrices.
From table 2, we can also understand the sequence with red letters on the table 1 means the weighted Fibonacci sequence with
the weight a and b times b, and the sequence with green letters means the weighted Fibonacci sequence if we estimate
go = 0 nad g; = 1 based on Equation (2).

From above mentioned, we can imagine the ladder calculation of the fundamental weighed Gibonacci sequence.
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Table I One of the ladder calculations for the original Fibonacci sequence
j Original Fibonacci Sequence
o1 ]0 Funo=1x0+0x1=0
1|01 Funi=0x0+1x1=1
2 |1 1 Fuinz=1x0+1x1=1
311 |2 Funz=1x0+2x1=2
41213 Funa=1x0+3x1=3
51315 Funs=1x0+5x1=5
Table 1 One of the ladder calculations for the weighted Gibonacci sequence
Original Fibonacci Sequence
1 0 Gapyo =1Xgo+0Xxgo=go
0 I Glapa=0Xgo+1Xg=g;
1-b a Gapz=1-bXgy+axg;
a-b a’+b Gamz=a-bxgo+ (a*+b)xgy
(a?+b)-b a® + 2ab Gapya = (@*+Db)-bxgo+ (a®+2ab) x gy
(a®+2ab)-b | a*+3a’b+b? | Gpys = (@®+2ab) - b X go + (a* + 3a%b + b*) x g4

Definition of Skipped Weighted Gibonacci ladders

F(1,1),0 =0, F(1,1),1 = 1»"'»F(1,1),k—1 = F(1,1),k—2 + F(1,1),k—3 (k = 3)'
Faa, = (Fank) Fanj-t-v + (Fane-1)  Fan-x G2 k),

Gap)o =91 Gap1 =92 Gapk-1 =2 Gapk-—2+ b Gap) k-3
Glap)j = (Fapi) * Gap) j-te-1) + b (Fiapyk-1) - Glap),j-x

we can also change the weighted Gibonacci sequences to the equations in the same way. That is

(k = 3),
G=kK.

Gapk =Aogo + A1g1 + -+ A 29k—2 + Ag-191-1

calculations using the matrix form as follows. That is

1 0
0 1
0 .ee 0
Al Az A3

o\N™ / G, Gap),1+m

: Ga,p)1+1 G(a,p)l+m+1

0 : = :

1 Ga,p)i+k—2 G(a,p) 1+ m+k—2
Gap),i+k-1 G(a,p) 1 +m+k—1

If we think the original Fibonacci sequence as (k — 2) skipped Fibonacci sequences using the addition theorem as follows

()

®)

Based on Equation (7), we would like to create the table as shown in Table 3. In Table 3, we can estimate the equation

9

should be composed of the Equation (8) or some combinations of the Equation (8) concretely. We can calculate the ladder

(10)
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Table 2

Ilustrative example of the ladder calculations for the skipped weighted Gibonacci sequence

j 0 k —1 | Skipped Weighted Gibonacci Sequence
0 1 0 0 Gap),0 = 9o
1 0 1 Gapa = 1
1 0
k—1 0 0 1 Gap)k-1 = Jr-1
k Ay Az | A1 | Gabyk = AoGo + A1g1 + -+ Ag—29k—2 + Ag-19k-1

Therefore, we can display several illustrative examples. For example 1, 2 kipped Pell-Lucas sequence is calculated as

Geno =2062101=2G2102=60Gen3=146Ge1,; =12 G j-3+5 Gounj-s (=4).

From Equation (11), we can show the equation

o oo
[u=y

ISR
[=N el )

m

2
2
6

(=N e )

14

For example 2, if we think of 1 skipped Fibonacci sequence

Funo=0Fani1=1Fan1=1LFqun,;=2 Fanj-2t1-Fupjs (=3)

as

Ge1)m
_| Genm+ (U=0k=4)
Ge1)m+2 ’ '

Ge1)m+3

Funo=0Fan1=LFqn1=LFani=2Fani=3
Fap,j=2"Fapj-3+t3-Fanj-at1-Fayjs (G=5)

we may estimate that as the basic rule of 3 skipped sequence as follows

0
0

0
0
1

w o oo
NO OO
[=NeN o N

o)

)\

4. Definition of Generalized Padovan ladders

If we consider plastic ratio p based on the equations

Fanm
(F(l,l),m+1\
=| Fa,nm+2 (l=0,k=5).
KF(1,1),m+3/

F1,1),m+4

pP=p+1p°=p*+1,p8=p*+p*+p*+p+1,

The related generalized Padovan sequence

(90.91.92) _ (90.91.92)
Pate =90 FPin

should be also estimated as

(90.91.92) _
P(1,f),01 “ = 9o (1,11

P(.gojgpgz) - P(%B?jl—hglﬁ + P(gn»gpgz)

a,1),j

and

=9u

P(go'gl'gz) _

(90,.91,.92)
Fade

=91 Fa,

P(go'éh'gz)

(90.91.92) _ p(90.91.92) (90,.91.92)
92 Py = P Ryt

P(go'éhrgz)

— (90,.91.92)
2 =92 (1,1),3 Pina ”

=93 114

G=5)

1,1),j-5

=94

(11)

(12)

(13)

(14)

(15)

(16)

17)
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,91,92) ,91,92) (90,.91.92) (90.91.92)
RO = g0 PR = 91 RUBS = a0, PEHLYY = 03
(90.91.92) (90.91.92) (90.91.92) (90.91.92)
Pina ™ = 9uPans ™ = 95 Pame " = 9o Py = 9
(90.91.92) _ p(90.91.92) (90.91,92) (90.91,92) (90.91,92) (90.91.92) :
Fany ™ =Fanite Y Ranss thante TRanss thanss =28 (18)
Interestingly, generalized Padovan ladders can be used with the same concept of the previous section.
From Equation (16) as we konow, it is possible to describe the equation
(90.91,92) (90.91,92)
o 1 oy (PR e
(90.91.92) | _ (90.91.92)
<0 0 1) P(1,f),11+12 - P(1,f),ll+rrf+1 . (19)
110 P(gn»gpgz) P(gn»gpgz)
(1,1),14+2 (1,1),l+m+2
In the same concept, Equation (17) should be rewritten as
(90.91.92) (90.91.92)
(RN R
01 0 0O P(gn,.gpgz) P(gn»gpgz)
001 0 0 | (1,1),1+1 | | (1,1),l+m+1 |
(90.91.92) | _ (90.91.92) —
000 1 0] | Padyivz | = | Pai) vmaz | (k= 5). (20)
0 0001 P(gn»gpgz) P(gn»gpgz)
1 0 0 0 1 (1,1),1+3 (1,1),1+m+3
P(g()rghgz) P(go'gpgz)
(1,1),1+4 (1,1),1+m+4
This is how Equation (18) should be also shown as
P(g()rgl'gz) (90.91.92)
L, (1,1),l+m
P(gn»gpgz) P(.gojgpgz)
01 0 0 0 0 0 O\™| DI+ (1,1),1+m+1
(90.91.92) (90.91.92)
( g g (1) ‘1) 8 g g ﬂ Patsivz Paty lme
P(g()rgl'gz) P(go'gpgz)
lo o oo 1 00 0] (1,1),1+3 _ | T@n+m+3 (k=8) 1)
00 0 0 O 1 000 P(gn»gpgz) P(.gojgpgz) '
00 00O0U O0TI10 (1,1),l+4 (1,1),l+m+4
(90.91.92) (90.91.92)
0 000 O0O0O0T1 RRMI P trmas
11111000 (90.91,92) (90,91.92)
Padite Patyivmee
P(g()rgl'gz) P(go'gpgz)
(1,1),1+7 (1,1),l+m+7

5. Conclusions

In this study, we can show the concept of ladder and matrix calculations for various sequences such as skipped weighted
Gibonacci sequences and generalized Padovan sequences throughout some illustrative examples. If you use the proper matrix
form defined by this study, we can estimate the target sequences with the designated ladders systematically and easily. Moreover,
if you would like to compute the negative orders of the target sequences using this concept, you can use the power of matrix

m is less than 0 to get that accurately.
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FHER.
(1) w == exp( ) v 5. EEOIFEER T LT, UFOSRAHRY 7.
n 2
23 WhF,| =2F? + (—1)" + 1 4 F,4 cos 2(n — 1)7'(' + F,_1 cos 2(n+ 1>7r.
k=0
(2) Cs = exp (27”) Y55, (EEOIEEI n 1HLT, MFOHRAH D 7.
2 i Cng =2F7 .+ (=)™ +1—2F, 5 cos 2(?# + 2F, cos 2(n — 1>7r.
k=0
(3) Co = exp (27”) Y53, (EEOIEEI 0 1 LT, RO RAH D 70
n 2
V5 Z FF| = Fpp L+ (=1 41— 2F, 4 cos ZIW + 2F}, cos 2 (n4— 1)7T.
k=0
2 Pkl & s
FRERZRITEZDOIC, WOr0fER2ZHELTHL.
2.1 EAXEFH
R 2.1, (ERDOIFARBE n 1T LT, UIFDEFERD D D,
(1) Fr%Jrl szl = I, (2) Fhyo+ F_o = 3F,, (3) Frya — Fo = Ly,
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% [Ko| Cor. 5.4, 5.5, Thm. 5.8 DFEHHE X ¥ Example 33.8 ZZR X L7\, O

2.2 BELRBEFRI

¥, eomEzHAEOET, EELRIBBRAEFoTHL.
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Some remarks on Faulhaber-type formulas, Lucas and Fibonacci

polynomials
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Theorem 2 (Faulhaber OAR). EEDIEEH [ 12OV T
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Lemma 6. (1) B8 n 12X L,

24 (e —z)" = {(”;k> + (“;ff)}cn—%(x(x—c))k (n > 0),
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—n@) O( L >(2c059) k(—1)F (n>0)

2135,
Proof of Theorem 3. (1) XFME fi(z) = fi(c—xz) &D

fo@) = 5 (F1 @)+ frle =) = +5 D eh (o™ + (= o))

m=1

Z ZT Lemma 6 @ (16) £ b

(21)

(22)

(23)

(24)



I
o
c+
+
N =
—
M
| I—

(50 (0 Yoo

k=1 Um=k
\_%J n—k
1
=ci+ = et c I (z(z — o).
P2 S (s B0 )
5, f-(x) WBALTHMNIE f(2) =—f_(c—z) &D
F(r) = %(fm ~fo(e—a)
SO NACEE

ZF LT, Lemma 6 @ (17) ’Z’Hﬁkﬁﬁb‘é
( ) MFRE fou(ez™!) = £fe(2) &

Foe) = 5 (Fu)+ Fules™) = 4 5 Yo {m (e
m:l
fe=5(ie-F ):é {7~ (™))
EZEJE LT, Lemma 6 @ (19), (20) & b #ismz {5 O
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AR 4 R vFHeE F2 3EHAEES 2025.8.22 v.2)
3F 27— a2y PORMIZHOWNWT

On the sum of arccot(83+Fn2)
WHEBEKRELBEHE B A #  (Shigeru NAKAMURA)

We introduce a solution to the problem proposed by H.Ohtsuka in “Problems

and Solutions” corner of American Mathematical Monthly.

1 IC®IZ

WEEDIFRER BT 2 RETIE, 74 ATy FHICET 5 L —~—ARXE KB fFE
S HEEHMLELEZ. 2l —~— (D. H. Lehmer ; 1905—1991) RO 7=7 4 R
FoFEOT—r - arz Ve b HEAROMICHKY LoE LW TT (1938). LITICk
WTh, FoPzy hOMHTHDIZ L Vxy FOWBEK=T—7 - aZ Yz hEfin
Y. ZoOT7—7 - aXr Yy MEKEBEIC Ac (x)=Arccot x =Arctan(1,/x) . &
EL L, b——RARITRDO L IZE T ET: (tan(z /49)=1 £V, Ac(D)=x4)

7'5/4=AC (F 3)+AC (F 5)+AC (F 7)+AC (F 9)+°°°= E n=1oo Ac (F 2n+1)

UL, Ac(F 2n)=Ac(Fant1)tAc(Fant2) =00 (k) 0O ARD HDOEED
Ac(Fopnso) %, nZ& n+1 &EL7EED (%) OFH :Ac(F 9,43)+Ac(F 2,44) T
BEEWZ DT EEMVIKL, REBICHIMEZID Z LI > THOLNET.

AIENE Z DFEDRFZIZ, KIFE X AD Fibonacci Quarterly @ Elementary Problem (2§
LR E 2Dz LE L,

n2/8=2,-1"Ac(F o) Ac(Foi1) -+ (k).

AENFIRE S ADOROMBEE TORERFTLET. 2B, FROFET s T LIHE
oA A PVEEFELELE.

2 KESADORIEEZDOfE
KEFE X ADS American Math. Monthly @ Problems and Solutions corner (Z#gH L7z D&
WO TY (American Math. Monthly, vol. 132, no. 2, pp.188~89 ; Solutions 12396 ).

7'5/4: Z n=1°° AC (3'Fn2).

GEH) 2> Y=y boEER cot(a — f)=(cotacot f +1), (cota —cotf) L1,

a=Ac(x), B=Ac(y) £ &, cotiAc(x)—Ac(y) =1+ xy)/ (y —x).

oA A+ xy) (v —x) f=Ac(x)—Ac(y). WE G,=3"F,F, i +(—D" &8 &,
Gn—G, =18 F,Fo +D—{8-F,F, +(D" 4=3F (F,.,—F, 1)
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+2-(—1)"=8-F,?+2-(—1D" &74%.
F72, 1+G,Gy 1 =1+{8-F,F o +(—D"H3-F,F, ,+(—=D" 1}
=9-F,?F,  F, 143D F (F, | —F,. .
LT, T T A== VAV UDER F o 1F g1 =F (D" LT 4R Ty
FHROEFHRAIZE ST,
1+G,Gh1=3"F 28 F 41 Froy—(—D"=3-F, *{3-(F , 2 +(— D" —(—D"}
=3-F, {3 (F ,2+2:(—1D") }=38-F , *(G, — G, ).
x=G,_ 1, v=G, LB 1+xy=3F, % (y —x) 72D,
3 F, =0+ xy)/ (y —x)=cot{ Ac (x)—Ac (y) }.
Eo5T, Ac (8 Fn?)=Ac(x)—Ac(y)=Ac (G, _1)—Ac (G,).
ZZT 2o T AcB Fa)=2 -1 "{Ac(G, - ) —Ac(G,) ) IFEEHERETHY, n=1 T
Mz E, ¥ Ac(Go)=Ac(1), G,=3"F ,F, 4+ +(—D" 2D T, n—oo DL &, G,—
o Liph. koT Ac(Gu)—0 L2500, ZoMEITINHR L,

2 n=1 “ Ac (3°Fn2):{AC (Go)—AC (G1) }+{AC (G1)—AC (Gz) }+{AC (G2)—AC (Gg) }
++{Ac (G, 1) —Ac (G}t =74

ED. B, 2% G,=3-F ,F .+, +(—=1" %, OEIS (Online Encyclopedia of Integers
Sequence) ® A014742 | *ﬁ(@”é O

ASEITFTEL T [7 4 RF oy FEOMEFNCHOWT] ITEENRH - T, @micELH b
RN T=DT, KRFEBEDO—>DOMMERELE L,

7B, SRIOFEORKIZT == 7K 0 (x) OFEXOMEWNZOWT EHEELE L.
ZHUTBART R < REMNT 72FEVNCTR, B bR CHEIEWV W TWD Z E R o7ed T b
LI Z -7 TL, Zhve (iR & LTl TlE 7.



(ftiw) F=bo=78% 0(x) OFMROEEVIZONTOER
30 FLLERTD Z & TTN, LTINS RF TR L2 West Coast Number Theory
Conference THEEGMIZOVWTHELLY, F 1 EFob T =7 0(x)=2,<, 1n (p)
(p : FE) OFHERUCHONT, SRF L T MEVWEARERMLE L. & 2AR, ZoOME
STZFHI RS THEDLN TS ZERHY T, £2C, T THEERELZ L TRBEET.
vxr7 xR [S] OFHER : | 0(x)—x| < 0.000077629x (x >1.04X107)
o nHEHDEE pa IZHOWTO By [R] OBBEIFHMERIZOWT,

() pn> n(lnn+lnlnn—1.000077629x) (n>2)
() pn> n(lnn+Inlnn—1.000072629 x) (n>2)

LN GHTEDIE S TWADTT (T X =TG4 0D TN 2 123> TND). THETFIW.
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