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7 O0OA

boost 00 O0OOOOOO octonion.hpp 1000000 ODOOODOOODOODOOOODOOOOOO
boost octonion 0000000000000 0O0O0OOOOOOOOOO

000 o=a+ big+ ciy + dis + eig + fig + gis + hig, 0 € O, a,b,c,d,e, f,g,h e R OOO00O0O00O00O0O0O
00 dg,i1,42,i3,i4,i5,is 0 0ij, j €Z, j=j (mod 7) 000000000000

int1int2 = —Int2intl = intd,  Int2inta = —Intalnt2 = intl,  Intdlint1 = —Inp1insd = ing2  (51)
DDDDDDDDDéDDDD|0|DDD0_1DDDDDDDDDDDD
5=a—(bio—ﬁ-(}il+di2+6i3+fi4+gi5+hi6), (52)
lo| = Va2 + b2 + 2 + d2 + €2 + f2 + g2 + h2 = Voo, (53)
0
= —. 54
° TP (54)
goboooooobooboboboboobooooooboboboboboboooooooooo
2
big + ciy + dis + eig + fiqg + gis + hig _(bi0+0i1+di2+6i3+fi4+gi5+hi6)2_
VP42 +d®+e?+ f2+ g2 + h? b+t +d?+ e+ f2+ g%+ h?
7(62+62+d2+62+f2+g2+h2)_ )
+c2td+et+ f2Hg2+h?
gooon
(big + ciy + dig + eiz + fig + gis + hig)? = —(0* + 2+ d* + €2 + f2 + ¢° + h?) (55)

Oooooooooo

boost quaternion, octonion 00000000000 D0O0OO0O0O000O0O0OOODODO GluCat OO
00000000000 ooooooooooo
http://www.aihara.co.jp/ taiji/tp/?id=16 DO O OOOOOO

8 OO B
8.1 acoshOO0O

w —w
q:cosh(w):%D[lDD w00D000000

2g=e" +e ",
2g(e”) = (e")* +1,
(€)* —2q(e”) +1 =0,

gobooboooboo

2 _
o= HEVEDTZA
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oooo

w = log (q ++/q% — 1) = acosh(q)

8.2 asinhO0OO

ev —e W
g=sinh(w) = ———— 0000 w00000000

2q =¢e¥ —e™ Y,
2¢(e") = (e”)? — 1,

(€")? = 2q(e") =1 =0,

gooooooooooo
29+ +/(29)? + 4
Rk A e VR (2q) + =q++q®+1,

oooo

w = log (q +vVq + 1) = asinh(q)

8.3 atanh OOO

eV —e v
¢ =tanh(w) = ———— 0000 w00000000
qgeV +qge” =e¥ —e Y,
(€)? +q= (")~ 1,
1-a)(e)?=q+1,
(€)?=01-q) (g+1),

e’ ==xy(1-q)"Hg+1),

q

oooo

w = log (i (1—q)~Hg+ 1)) = %log (£(1—¢)~'(¢+1)) = atanh(q)

8.4 acosO00O0O

bitcj+dk bitcj+dk

e ViRt ZHdZ | 4 ¢ VoRrRid
q:cos(w): B) Ooo00 wOOOOOO0OO
bitejtdk . _ _bitcjtdk
2q:e\/m +e V242442 ,

bitcj+dk

bitcjtdk . w 2
2q (6 Vb24c244d2 ) — (6 Vb24c2 442 ) + 17
bitcjtdk . 2 bitcjtdk .
2, .2 2 2.2 2 _
<€ b24c24d ) —2q<e b24c24d )_ﬁ’_l_()’
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coooocoobooooo

bitcj+dk

_bitejtdk S1aZ —
(VA _ 24t Ve —4 24q 4:q:|:\/q27—17

oooo

1
W=~ log (q +q? — 1) = acos(q)
VortP+d?

8.5 asin OO

bitejtdk __bitcj+dk
. Vi _ o Vi
g = sin(w) = R 0000 wODOOO0ODOO0ODOO

b2+c2+d?

; . bitcjtdk bitcit+dk
q% — e\/b2++Jc;r+d2w _ ei b;r+i;r+d2w
Vot +c*+

: : bitejtdk bitcjtdk 2

% bz:— cgz—i—dk2 eiﬁw _ 67\/%10 1
Vb2 +c?+d
bitcjtdk 2 . . bitcjitdk
(ﬁw) g it vk [ )
Vb2 +c?+d

coooocoobooooo

o 2% bitcjtdk 4 |y (q bi+cj+dk ) 14 _ ‘
7";;;“7;1’;2 w b2+c2+d? Vb2 +c2+d? . bi +cj + dk
ev c — =
2 v/ b2 + c2 + d2
oooo

w = ﬁ og (qbi—&—cj—i—dk‘ 1— q2> = asin(q)

i+cj+ \/ﬁ

b2+c2+d? b+t +d
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8.6 atan OO 0O

_bitcjtdk _ _bitcjtdk
e\/m — e VbZtcZtaZ 1
q = tan(w) = —pire e ~hiratd o, bitojidk godd wdooooooo

e /o2 1o raz +e ViPiPid?  pRictidE

bitejtdk . bitcj+dk

 biteitdk eV o VR
- bitcjtdk bitcj+dk 9
V b2 + c? + d? e \/b2+12+d2 w + 67 \/b2+z;—+d2 w
3 : bitcjtdk : : _ bitejtdk bitcjtdk __bitcjtdk
q%e\/mw +q7bz;—c]2—l—dk26 \/b2+JcQ+d2w = e\/b2+J02+d2w —e \/ﬁw
VoE+ c+ d? Vot e o d ’
bitcjt+dk bitcjtdk 2
bz;r cy;r dk2 . b2+i2+d2 bz + Cj +dk 6\/%“) 1
VR VRt R+ a2 ’

11C, 2 . .
(1_ b““3+dk><@%i§ﬁz> g it rdk
V02 + 2+ d? RrZ+az
bitcjt+dk . .
(wﬁ ) <1 bitcj+dk ) (1+qbz—|—cg—|—dk>
V2 + 2+ d? b2 + 2 +d?

bitcj+dk . .
e Vb2tc2 a2 1>2+Jc2+d2 (1 (—F——— bi + Cj + dk > (1 + qbZH‘Hdk> ,
62+62+d2 b2 + 2 + d2

oooo

bz+c + dk bi+cj + dk
w = bz+cj+dk log | & J ) (1-1-61]) =
V2 + 2+ d? Vb2 + 2 + d?

Vb2 4c2+d?

1 bi+cj + dk bi +cj + dk
————log | £ (1 - q) ( + ) = atan
2 ( Pt VR (@
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9 00O C
9.1 boostcomplex DO O DOODOOODOOODOOOO

eacos000: 00 [f|00DD00OO0DDOOOODODOO

e asin000: 00 [6|0000000O0ODOOOOODO

eatanJ0D0: CYOO0DDDOOODDDDODatan(z) = —datanh(iz) 000z =1000 0+ ioo0
Sz=-1000 0—d00 0000

eacosh000: CYOODDDOODDOODDOODDacosh(z) =z4iacos(z) DODO0O0DODORz<0
gboooooooobgo

e asinh 000: C99 00000000 DD000DDDNN DO asinh(z) = iasin(—iz)

eatanh U00: 00 [7]00000DOOOODOOOO

10 OO D
101 GCat: ODODDOOOOO0O0OO0ODOOODDODODOODOOOOO

epow0D: 0 (47) 000000000000 O0O _GLUCAT_USE_SIMPLE POWO OO DOOOOOO
oboooooooooogd

e sqrt J00: CY9complex 100D UDOO0DIOOODODOOO _GLUCAT_USE_COMPATIBLE_COMPLEX_SQRT
0000000000000 0O000000D0O0ODD0ODO0O0D (YD DoOoOoUOOooDDODOOoOoOo
_GLUCAT_USE_SIMPLE_SQRTU DO OO OOO0OO0OOODOOOO0OOODOO0ODODOO

e logOO: C99complex DD ODODDIODOODDDOOODDODO _GLUCAT_USE_COMPATIBLE_COMPLEX_LOG
gobooboobbooboobooobon

e acos U0O: C99 complex 000 DODDOOOOD (34)00000000O00O0O0OOOOOOOD
gbooooooboobobobooo

easin 0O DO: C99 complex 000D DO0OODDOOD (35) 00000000 DO0OO0ODODOO
_GLUCAT_USE_COMPATIBLE_COMPLEX_ASINO O UODOO0OOD0OODOOOOOOOOOOODOO
eatan OO 0O: C99 complex 00 DDD0DOOOODO (36) D0DDDODDODODOOOOO
_GLUCAT_USE_COMPATIBLE_COMPLEX_ATAN U DU DOO0OODODOOOOOOOOODOODOO
eacosh 00 0: C99 complex 000D DOO0OOODDDO (38 D0000DDDOOODOOO
_GLUCAT_USE_COMPATIBLE_COMPLEX_ACOSHU DO UODOODODOOOOOOOODOODOODO

e asinh 00O 0O: C99 complex 0000 OO0OOODD (39) D000D0DDOOODODOO
_GLUCAT_USE_COMPATIBLE_COMPLEX_ASINHO OO OODOODOOOOOOOODOOOODO

e atanh OO 0O: C99 complex 00000000 OUDD (40 D0000DDOOOODDODOO
_GLUCAT_USE_COMPATIBLE_COMPLEX_ATANHO OO OOOODOOOOOO0OOCOOOOOO0DOO
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