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1 loooooooooooooo

1.1 looooooooooooooooooooo taji—ale oooo

0000000 1000000000000000000000 taji,alc00000O0O00O. OOO
00000000O00,0000 “10000000000000000D00 Risa/Asir 0000
00 taji_ale” (Risa/Asir Journal (2007)) 0000000000 O0O.

1.2 loooooooooooOooooooon
000000000000 DO0O0oO,
import("taji_alc.rr")$
oooo0000o0o0ooooooon.
1.2.1 taji_alc.cpfd

taji_alc.cpfd(num,den)
2 0000 num/den0000000000ODO.

return switchD 00 1000, [[[00,j0oo000,004]),..),...] 00000.
switchO 100 11000, [[0DO0,00000,000]),..]00000.
num (D0oDDO0oD) 000
den (DODODOOO00OO0) 00O
000 (D0DDO0000 QUOoOoooooo) [[oo,000],..] 00000
switch ooooooo

case 0 : complete 000 0OO0OOOO. (DDDDDDDDDDD)

case 1 : complete 000 0O0O0OOOO. (DDDDDDDDDDD)

case 10 : OO0OOO0OOOODOOOOOOOOOO. (DDDDDDDDDDD)
case 11 : J0DOO0DOODODODODOOOOOOOO. (DDDDDDDDDDD)
default : case 0

. taji-alc.cpfd()[l,properDDDDDDDDDEID. gboodproper 00000000 O0O0O
googo,00b00boo0ooobooocoboobo.

e 1I00DDO,00O0ODOO complete 00000, 0000000O0O0ODO 2000000
O0. taji-alc.epfd()00000D00O0O00O00OODOO,D00000000. OOO0,0000
uooboobOobooooboboooo.

e den0,000000COODDOOO. (DDDOOOOOOO,0D0DOODDDOOOOOOOOOO.)
gboogooooo,boooboo,booboo,oobooboobooboobo. obo
ubooboodogooan.

[235] taji_alc.cpfd(x"3-x-1,x"4+2%x"3+2*x"2+2xx+1);
[[[1/2*x-1, [x"2+1,1]1]1],[[-1/2, [x+1,2]],[1/2, [x+1,1]1]1]]

[236] taji_alc.cpfd(x~3-x-1,x"4+2%x"3+2*x"2+2*x+1|switch=1);
[[[[x-2,2],[x"2+1,111]1,[([-1,2], [x+1,2]],[[1,2], [x+1,1]111]]
[237] taji_alc.cpfd(x"3-x-1,x"4+2%x"3+2%x"2+2*x+1|switch=10);
[[1/2*%x-1,[x"2+1,1]1]1,[1/2*x, [x+1,2]1]]
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[238] taji_alc.cpfd(x~3-x-1,x"4+2*x"3+2xx"2+2*x+1|switch=11);
[[[x-2,2], [x"2+1,1]1], [[x,2], [x+1,2]]]

oo

Changel.og
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1.2.2 taji_alc.snoether

taji_alc.snoether (num,den)

»good num/denDDDDDDDDDDDDDDDDDDDDDDDDDDDD.

return [0O,0000000],..]000D00.

gbooobooobo,bobobocobooboobooboboobog

num (0oOoDoOoOD)o000
den (booooOooD)o00o0

000 (00000000 QOO000O0D00)([[00,000],.]00000.
switch 0000000

case 0: 00O00ODOOD [DOODOODD,..]00D0DOO0ODOO

case 1 : 00000000 [00O00OO00OO0O,.] 00000000

case 10 : 00O0DODOODO [[00O0O0O00O,.], 0000000000
case 20 : 00O0DODOOD [[D0DOODODO,..,00]00000000

default : case 0

e taji_alc.snoether() 0, den0 QODODOO0O000,000000000000D00000OO.
e den,00000O0O00OOOO. (DDDDDDDDD,DDDDDDDDDDDDDDDD.)

uoooooboo,oboobobo,0o0b0bo,0c0bo0oboooobobooobogo. boo
uooooobooog.

000000 switchODOOOODO.

case 100, 000000000CODOOOO00O,00DO0O000O0O0DOCOOODOOOOOO0O
0O000. 0000000, 000000000000D0000000O (000000000
0)00,000000000.

case 200, 000000000000 (0000DODO),0000000000000O0OOOO

000000. 0000000000000 00000000D (0ooOooooDooo)oo,
0000000000 (case 1000000)0,000000000000000ODODO.

[296] taji_alc.snoether(1,[[x"3-x-1,3]1]1);
[[x"3-x-1,[9/529*x"2-27/1058*x+11/1058,-81/529*x~2-9/529*x+135/529,-49
05/12167*x~2+4563/12167*x+3270/12167]1]

[299] taji_alc.snoether(l, [[x"3-x-1,3]]|switch=1);

[[x"3-x-1, [[18*x~2-27*x+11,1058] , [-81*x~2-9%x+135,529] , [-4905*x~2+4563
*x+3270,12167]1111]

[297] taji_alc.snoether(1, [[x"3-x-1,3]]|switch=10);

[[x"3-x-1, [[414*x"2-621*x+253,-3726*x"2-414*x+6210,-9810%x~2+9126*x+65
40],24334]11]

[298] taji_alc.snoether(l, [[x"3-x-1,3]]|switch=20);

[[x~3-x-1, [[[18%x~2-27*x+11,529], [-162*x~2-18*x+270,529] , [-9810*x~2+91
26*x+6540,1216711,2]11]

[241] taji_alc.snoether(x~3+1,x"18-2%x"14+x"10-x"8+2*x"4-1|switch=10);
[[x"4+x~3+x"2+x+1, [[-2*%x"2-x-2] ,50]], [x"4-x"3+x"2-x+1, [ [-2*x"3+4*x"2-x
-2],5011, [x"2+1, [[-x+1,8%x+5],32]], [x+1, [[-6,-39],320]], [x-1,[[2,-24,6
71,320]11]
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1.2.3 taji_alc.laurent_expansion

taji_alc.laurent_expansion(num,den)

return

num

den

switch

mgood num/den[ll:ll:ll]l]l]l]DDDDDDDDDDDDDDDD.

[DO,000000000],..] 00000,
0000000000, 000000000000000.

(00D0DO0OO0OD0)000

(DODODOOO0O0OD0)oDoo
000 (00000000 QOO000000D0) [[0bo,000l,..] 00000

ooooooo
case 0: 0000O0000ODO [DO00O0O0O0OD,..] 00000000
casel: 0000000000 [00DO0O0OOOO0O,.]00000000C

case 10 : 00O00DOO0OODODO [[DDOOO0ODOOO0,..], 0000000000
case 20 : 0O0O00ODOODODO [[DOODODOOO,.], 0000000000

default : case 0

e taji_alc.laurent_expansion() O, taji_alc.snoether() 0000, 00000000O0O0ODOO.

e taji_alc.laurent_expansion() 00, CO0 100000000000, QO000000000
000000000000000000. 00000000000000,000000000
00000000000000000000000. 000,100000000000000
00000000000,0000000000000000000O0DOO (000D0D)0000
oooooooo.

[354] taji_alc.laurent_expansion(x, (x-1)"3);

[[x-1,[1,1,011]

[356] taji_alc.laurent_expansion(x~5+x~4+x"3+x"2+x+1, (x74+1)7°3);
[[x~4+1,[1/64*x"2+1/64%x,1/16%x"3+1/16*x~2-3/128*x-5/128,-5/128*x"3-1/
8*x~2-3/16%*x]]]

gd
Changel.og

Section 1.2.2 [taji_alc.snoether], page 3
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1.2.

4 taji_alc.residue

taji_alc.residue(num,den)

2 0000 num/den00000000000OO.

return [0DD,00],...] 00000
num (D0ODDOOOoD) 000
den (00DooDoooo)ooo
000 (D0DOO0000 QUOoOoooooo) [[oo,o000l,..] 00000
switch 0oooooo
case 0: 00O00O0D0ODOODODOO.
case 1 : 0000O000O0DOO0ODOOO.
default : case 0
pole oooooog

[00,.]000000000OD

e taji_alcresidue() 0, den0 QUOODDODOD, 000000 (DODDODODOOO)0OOODO

gooo.
000000 pole0000000000O0OD0O0OOOOO. ODODDOO0O0OOODOOOOO.

e taji_alcresidue()000000000000000,CO0 100000000000, QO0

go

Joooooooobobobbbboooo. ooooboobo, 00 oooobo oo
Oo0ooooood. 000, 1000000000000 000o0ooo0,0gooooogg
ooooa (DDDDD)DDDDDDDDDDDD.
[219] taji_alc.residue(1,x"4+1);
[[x~4+1,-1/4%x]]
DDDDDDD,DDDDDDDD—1/4*XD,X”4+1D (4DDD)DDDDDDDDDDDDD
goooooooog.
dend,00000000000O0O. (DDDDDDDDD,DDDDDDDDDDDDDDDD.)
goooouooobob,oooog, bbb, bbb bob. ooo
gooooooooon.
[221] taji_alc.residue(x"8,[[x"3-x-1,3]]1);
[[x"3-x-1,-2243/12167*x~2+2801/12167*x+5551/12167] 1]
[222] taji_alc.residue(x”~2+x, [[x+1,3],[x-1,3], [x"2+3*x-1,2]]);
[[x~2+3%x-1,-284/4563*x-311/1521] , [x-1,89/432] , [x+1,7/432]]
[223] taji_alc.residue(x”~2+x, [[x+1,3],[x-1,3], [x"2+3*x-1,2]] |switch=1)

[[x~2+3*x-1, [-284*x-933,4563]], [x-1, [89,432]1], [x+1, [7,432]]]

[234] taji_alc.residue(x"2+x, [[x+1,3], [x-1,3], [x"2+3*x-1,2]] |switch=1,
pole=[x+1]);

[[x+1,[7,432]11]

[225] taji_alc.residue(x"3+1,x"18-2%x"14+x"10-x"8+2*x"4-1);
[[x"4+x"3+x"2+x+1,-1/25*x"2-1/50%x-1/25], [x"4-x"3+x"2-x+1,-1/25%x"3+2/
25%xx~2-1/50*x-1/25], [x~2+1,1/4*x+5/32] , [x+1,-39/320] , [x-1,67/320]]

Changel.og
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1.2.5 taji_alc.invpow

taji_alc.invpow(poly,f,m)
2 000 Qx]/<f>000 poly 0000 mOOO0OO.

return oo

poly ooo

f QUUOOOoOooo
m oono

switch ooooooo

case 0 : JO00OOOOODOOOOOOO.
case 1 : J0UODO0OOODOODOOO.
default : case 0

e poly0 fOO0UOODOOOLOOOOO.

e II00U0DUUODLOOLDOD200000. DO00DLODLOOOOOODLDOODOOOODOOO
0.
[236] taji_alc.invpow(3*x"2-1,x"3-x-1,1);
-6/23%x"2+9/23*x+4/23
[237] taji_alc.invpow(3*x7"2-1,x"3-x-1,1|switch=1);
[-6%x~2+9*x+4,23]
[238] taji_alc.invpow(3*x"2-1,x"3-x-1,30|switch=1);
[1857324483*x~2-2100154824*x-477264412,266635235464391245607]

go

ChangeLog
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1.2.6 taji_alc.rem_formula

taji_alc.rem_formula(polylist)
x0oo f(X)DDDDDDDDDDDDDDD.

return switch 000 000000
polylist ~ f(x)0 QODOOODOOO [[00,000,00000],..] 00000

switch ooooooo
case 0 : xOOUOOOO,000000.
case 10 : f(x) 000000, 000000. (0000000000)
case 20 : x OO D OO0, symbolicODOOOODO.
default : case 0
e JUUDODDDO,00DDODDOUOOOOUODDDODO.
e I000IUDDOODDODOOUDOOODOUDODO,switchOOOOOOO.

e switch=0 00000000000. 0000, f(x)=f1(x)"ml1*2(x)" m20000. 00O
[[f1(x),m1,z1],[f2(x),m2,22]] OOO0. 00O00OOODOO,

[r_f1(x,21),r_f2(x,22)]

goooooooboo. ogb,boood

r(z) = rp(x, 21) + iz, 22)

0000000000000D00000. 0000 rfi(x,zi) O,

[p~(mi-1)(z)) 000000 x0 20000,....p~(0)(z) 000000 x0 zOO000]
goooooon.

e switch=1000000000000. 0000, f(x)=fl(x) m0000. 000 [[fl(x),m,z]]
ooo.oooooooan,

[r-(m-1)(x,2),...,r_0(x,2)]

0D000000000.0000,00000

r(z) = rm_1(z,2) fi(z)™  + -+ ro(z, 2)

0000 fl(x)00000000000000000000. 0000 r-i(x2) 0,
p"(m-1)(z) 000000 x0z0000,...,p~(0)(z) 000000 xO0z0O00O0O]
Dooooooo.

e switch=20 00000000000. symbolicODO00O p~(m)(z) 0, p(x) 0 mOO0OO000
0Dzz0000O00O0DOO00O0O0O0OO0.

e J000,0000000DOOOUIUDDOOODULOODOOOODO. DUODOOO200000
goooooooobooobo. ogo,

[228] taji_alc.rem_formula([[x"2+1,1,z]]1);

[[-1/2*z*x+1/2]]
0000000,x"2+1 0000 al,a20000000,2z0 al0 a200000,
r(x)=(-1/2*%al*x+1/2)+(-1/2%a2*x+1/2) 000. 0000000, 00000000000
gooooao.

[683] taji_alc.rem_formula([[x-1,1,z1],[x-2,1,22]]);
[[-x+2], [x-1]1]
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go

[584] taji_alc.rem_formula([[x-1,1,z1],[x-2,1,2z2]]|switch=20);
(-p~(0) (z1)+p~ (0) (22) ) *x+2*xp~ (0) (z1)-p~ (0) (z2)

[5687] taji_alc.rem_formula([[x-1,2,z1]]);

[[x-1,1]]

[588] taji_alc.rem_formula([[x-1,2,z1]]|switch=20);
p~ (1) (z1)*x-p~ (1) (z1)+p~ (0) (z1)

[494] taji_alc.rem_formula([[x-1,3,z1]]|switch=20);
1/2%p~(2) (z1) *x7~2+(-p~ (2) (z1)+p~ (1) (Z1) ) *x+1/2*xp~ (2) (z1) -p~ (1) (z1) +p~ (
0) (z1)

[229] taji_alc.rem_formula([[x+1,2,z1], [x"3-x-1,1,22]]);
[[-x"4-x"3+x"2+2*%x+1,-2%x"4-3%x"3+2%x " 2+5%x+3] , [(-1/23%z22"2-10/23*z2+1
6/23) *x"4+(-12/23*%22"2-5/23%22+31/23) *x"3+(-5/23*22"2+19/23%z2-12/23) *
X"2+(22/23%2272+13/23%x22-53/23) *x+16/23%22"2-1/23%z2-26/23] ]

[230] taji_alc.rem_formula([[x+1,2,z1], [x"3-x-1,1,22]] |switch=20);
(-1/23%p~(0) (z2) *z272-10/23*p~ (0) (z2) *z2-2%p~ (0) (z1)+16/23*p~ (0) (z2) -p
" (1) (z1) ) *x~4+(-12/23*p~ (0) (22) *z2~2-5/23*p~ (0) (22) *z2-3*p~ (0) (z1)+31/
23*%p~ (0) (z2)-p~ (1) (z1) ) *x"3+(=-5/23*p~ (0) (z2) *z2"2+19/23*p" (0) (22) *z2+2
*p~ (0) (z1)-12/23*p~ (0) (22)+p~ (1) (z1) ) *x"2+(22/23*p~ (0) (z2) *z2"2+13/23*
p~(0) (22) *z2+5*p~ (0) (z1)-53/23*p~ (0) (22) +2*p~ (1) (z1) ) *x+16/23*p~ (0) (22
)*z272-1/23*p~ (0) (22) *z2+3*p~ (0) (21)-26/23%p~ (0) (z2)+p~ (1) (z1)

[231] taji_alc.rem_formula([[x"3-x-1,2,z]]|switch=10);
[[[(3/23%z"2-4/23) *x~2+(-1/23*2+3/23) *x-4/23%z~2+3/23%z+4/23, (162/529%
z"2-174/529%z-108/529) *x~2+(-105/529%z"2+54/529%z+70/529) *x-108/529%*z"~
2+116/529%z+72/529] , [(-6/23%z"2+9/23%z+4/23) *x~2+(9/23%z~2-2/23%z-6/23
)*x+4/23*%z"2-6/23%z+5/23]]]

ChangelLog
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1.2.7 taji_alc.solve_ode_cp

taji_alc.solve_ode_cp(poly,var,exppoly)

return

poly

var

exppoly

switch

data

s 0oodoooobbbboooooobooo

Pu(z) = f(2), u'9(0) = cp, ..., u"V(0) = ¢,y

gooooo.
000,POn0000000O0ODODDODOODO,f(z)OOOOOOOOO.

200000000.

0001 (0ooooooooooon)
0000000000 u(z) O,

u(z) = coug(z) + -+ + cn1un_1(2) + v(2)

00000000000000. u(z),...,u,1(2) 00000000000, v(z) O
0D0o0O0D0o000oO0Oon,

[u-0(2),...,u-(n-1)(z),v(z)]

gooooodb. oboboboobo,coobooobouoooog.
0002(000000O0ooon)
data000000000DOOOO,D0000000000 u(z)0O cy...,c,.1000
gbooboobo,o0booboboobooboobuooboobon.

DooD (PODOOOOO)

D00 (POO0OOOOD QOOODOOOO)[[00,000],.]00000

000 (D0OoDooo0)
00D000D00,0000000f(z)D00000000.

googbood
case 0 : JO0O0OOUOOO20000000000000000O00.
case 1 : 000000000 200000000000000000.

default : case 0

ooooooo
ooooooog [e0,..,c-(n-1)] 000000000

e J000DDDDDODD (DOOOODOOODDDDOD)ODDOOOODO.

e 00020000 (0000000000 O0OOOOD). poly00000 var000O000DO
ooooooo.

e 00DODODOw(2)0,000000v(0)=0,...,o»™Y(0)=0000000000000
ooooQ.
[287] taji_alc.solve_ode_cp(x*(x-3)72,z,0);
[[[x-3,0], [x,1]], [[x-3,-2z+2/3], [x,-2/3]], [[x-3,1/3*z-1/9], [x,1/9]]]

[289] taji_alc.solve_ode_cp((x~3-x-1)"2,z,0|switch=1);

[[[x"3-x-1, [(92*z+200) *x~ 2+ (-69*z-254) *x-92*z+43,529]]], [ [x~3-x-1, [(92
*z+420) *x "2+ (-46%z-216) *x-161*%z-280,529]11], [[x"3-x-1, [(-69%z-195) *x "2+
(23%z+327) *x+23*z+130,529]11], [[x"3-x-1, [(-161%z-270) *x~ 2+ (69*z+290) *x+
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184*z+180,529]11]1, [[x"3-x-1, [-105*%x~ 2+ (-23*z+54) *x+69*z+70,529]]1], [[x~3
-x-1, [(69*%z+162) *x~2-174*x-92%z-108,529]1111]

[277] taji_alc.solve_ode_cp(x~2-4,z,0);
[[[x+2,1/2],[x-2,1/2]1], [[x+2,-1/4], [x-2,1/4]1]1]
[278] taji_alc.solve_ode_cp(x~2-4,z,0|data=[1,-1]1);
[[x+2,3/4], [x-2,1/4]]
[279] taji_alc.solve_ode_cp(x~2-4,z,0|data=[c0,c1]);
[[x+2,1/2%c0-1/4xc1], [x-2,1/2*c0+1/4*c1]]

oo

Changel.og
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1.2.8 taji_alc.solve_ode_cp_ps

taji_alc.solve_ode_cp_ps(poly,var,exppoly)

return

poly

var

exppoly

switch

switch?2

s 0bbdooooboobobboooooooboobo
Pu(z) = f(2), u2(0) = co, ..., u"V(0) = ¢,_;
gooboboooo.
000,0000000000000000, f(2)20000.
gobooooon

000 (POoODOOOO)
o000 (PoOODOODODQOOODOOODOO)[ODD,000],..] 00000

000 (DooOoooo)
f(zyDOODDOODO

goooooaa

case 0 : JU0O0O0OOUOOUOOD 2000000000000 O0OODOO.
case 1 : 00 0O00OUODOO 200000000000 DOOOODO.
default : case 0

ogoooooa

case 0 : J0DOODODODODOOODOOO.

case 1 : J00OO0ODOODODOODO.

default : case 0

e 10020000 (D0000DDCOOOOODODDOODN). polyD0D0O0OO varOOOOOOO
goooooo.

[345] taji_alc.solve_ode_cp_ps((x-2)*(x+3),z,[[x-1,1]]1);

[[x+3,1/20], [x-1,-1/4]1, [x-2,1/5]]

[346] taji_alc.solve_ode_cp_ps((x-2)*(x+3),z,[[x-1,1]] |switch2=1);
[[x-1,-1/4]]

[347] taji_alc.solve_ode_cp_ps((x-2)*(x+3),z, [[x-2,1]1]);

[[x+3,1/25], [x-2,1/5%z-1/25]]

[348] taji_alc.solve_ode_cp_ps((x-2)*(x+3),z,[[x-2,1]] |switch2=1);
[[x-2,1/5%z-1/25]]

[349] taji_alc.solve_ode_cp_ps((x-2)*(x+3),z, [[x+1,1], [x-2,1]] |switch2

=1);

[[x+1,-1/6], [x-2,1/5%2+2/75]]

[350] taji_alc.solve_ode_cp_ps((x~3-x-1)*(x-3)"2,z,[[x-3,2], [x-1,3*z"2
+111);

[[x-1, [-6%xz~2-36%z-119,8]], [x~3-x-1, [42291*x"~2+55504*x+32313,12167]1], [
x-3, [4232x2"2-4278%2z-4295,97336]1]

go

Changel.og
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1.2.9 taji_alc.fbt

taji_alc.fbt(num,den, var)
. 0ood num/den[l[II:II:JDDDDDDDDDDDDDDDDDDDDDDDDD

0.
return [DoDoooo000,.) 00000
num (DO0ODDO0OD) 000
den (000DO0OO00D)000

000 (D0DDO0O0000 QOOoOoooOoOoo) [[oo,000],..)] 00000
var 000 (Dooooo)
switch ooooooo

case 0 : JO0O0OOUOOO20000000000000000OO.
case 1 : 000000000 200000000000000000.

default : case 0

e 00020000 (0DD00DO00ODOODODOODDOOODOODO). num/den0000O0 var
obooooooooooooo.

e taji_alc.fbt() O, Res(Rat*exp(z*x)) 0 000000000000000. 00000000
0000000000000,00000000000

e J00DOOOODD taji-alcresidue() 00000000, 00O taji-alc.residue() 00O
gbooooobooog.

[235] taji_alc.fbt(1l,(x"3-x-1)"3,2);
[[x~3-x-1,(9/529%z"2-81/529%z-4905/12167) *x~2+(-27/1058*z"~2-9/529*z+45
63/12167)*x+11/1058*z"2+135/529*%z+3270/12167]]

oo Section 1.2.4 [taji_alc.residue], page 6
Changel.og
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1.2.10 taji_alc.invfbt

taji_alc.invfbt (exppoly,var)
sgobobbobbooboobooboan.

return good
exppoly gooooooo
var 000 (D0ODOoOoOooDooo)

switch oo0oooono
case 0 : DOOOQOGOO.
case 1 : OO QOQOQg [I:II:I,DDD QDDDDDDDDDDD]DDDDDDDD.

default : case 0
e 10D 20000 (00000000 DODOODOONDODOODOD). 000DO0DOOOO.
e taji_alc.invibt() O, exppoly O, Res(Rat*exp(z*x)) 000000000000, Rat00OD
oo.
e taji_alc.fbt()000000ODO.
[8] taji_alc.invfbt([[x"3-x-1,2%x" 2%z 2+x*z+1], [x"2+1,z*x+z"2]] ,z|swit

ch=1);
[3%x~14+14%x"12+39%x"11+33%x~10+179%x~9+206%x " 8+350*%x " 7+223*%x " 6+126%x"

B+176%x"4+107*x~3+101*x"~2+156*x-4, [[x"2+1,3], [x~3-x-1,3]]]

[9] taji_alc.fbt(3*x"14+14%x"12+39%x"11+33*%x"10+179%x~9+206*x~8+350*x"
T+223*%x"6+126%x"5+176%x"4+107*x"3+101*x"2+15*%x-4, [[x"2+1,3], [x"3-x-1,3
11,2);

[[x"3-x-1,2%z"2*%x"2+z*x+1], [x"2+1,z*x+z"2] ]
00 Section 1.2.9 [taji-alc.fbt], page 13
ChangelLog
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