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1 loooooooooo

1.1 loooooooooooooo taji_ale oo

O00Oc¢ 100000000000000 tajicalc0000. OO0ODO0O0OOOOO,00000 “1
0000000000000 Risa/Asir 00O taji-ale” (Risa/Asir Journal (2007)) 0O0O.

1.2 1loooooooooooon

ggddcbbboooono,
import("taji_alc.rr")$
gooooooo.

1.2.1 taji_alc.cpfd

taji_alc.cpfd(num,den)

return

num

den

switch

0 num/den000000.

switch01 0O, [[[0,[000,00],...],...] 0OO.
switch10110, [[O0,000,00],..] 0OO.

(DoODoD) DO

(0Doboo)oo

0 (0000 QO0O¢ODO)[0,00],...] 000
OO0c OO

case 0 : complete 000 DDOO. (0O0OODO)
case 1 : complete 000000, (0O0O0DODODO)
case 10 : 00 O0ODOOODO. (DOODOO)

case 11: 00O00ODOODO. (DOODOOOD)
default : case 0

° taji_alc.cpfd(),properDDDDDDD. UO0properc D0c ODODOOO, 000000000

goo.

e 000D, 0 complete 000, 000020000. taji_ale.cpfd() ho DODODODC , O
g.o0,b000b00y000.
e den,00c 000. (00yO,00000.) 000,0c,00,0000006¢0. 0000
gooooo.
[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]],[[-1/2, [x+1,2]],[1/2, [x+1,1]]]]
[236] taji_alc.cpfd(x"3-x-1,x"4+2%x"3+2%x"2+2xx+1|switch=1);
([[[x-2,2],[x"2+1,1]1], [[[-1,2], [x+1,2]], [[1,2], [x+1,1]]]]
[237] taji_alc.cpfd(x~3-x-1,x"4+2*x"3+2xx"2+2*x+1|switch=10);
[[1/2*x-1, [x~2+1,1]1], [1/2*x, [x+1,2]1]]
[238] taji_alc.cpfd(x"3-x-1,x"4+2%x"3+2%x"2+2xx+1|switch=11);
[[[x-2,2], [x"2+1,1]], [[x,2], [x+1,2]]]

ChangelLog
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1.2.2 taji_alc.snoether

taji_alc.snoether (num,den)

2 0 num/den0000000000O0OOOOO.

return [0,0000.] OOO.
0000,0000000000
num (DoDo)oo
den (DoDD)0Oo
0 (0000 QO0O¢ODOO)[[0,00],..]000.
switch OO0c OO

case 0: 0000 [DO0O,...] 00Oy,

case 1 : 0000 [DOODOO,..] 000Y.

case 10: DOOO [[0O00OD,..],0]000y,.
case 20 : 000D [[DO00D00O,.],0]000y.

default : case 0

e taji_alc.snoether(), denQ 0000, 000000000O.
e den,00c O00. (00yO,00000.) 000,0c,00,000000¢0.0000

goooon.
000 switchu Oc .

case 10, 00000000,00000000y O00c¢.,00000xc O (00000)0O,
OcOO.

case 20,000y O (00y ),00000000000. 0000000xc O (00000)0

0000 (case 1000), 0000000OOc .

[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]11]

[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+3270,12167111]

[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]111]

[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
-21,5011, [x~2+1, [[-x+1,8*x+5],32]], [x+1,[[-6,-39],320]], [x-1,[[2,-24,6
71,32011]

ChangeLog
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1.2.3 taji_alc.laurent_expansion

taji_alc.laurent_expansion(num,den)

return

num

den

switch

2 0 num/den00000000000O0OO.

[0,00000],..] 000.
000000,000000000.

(0ooo)oo

(0Doboo)oo

0 (0000 QO0¢O00)|[0,00],..]000
ODO0c OO

case 0: 000O0O0ODO [0DOD0,...] 000 .

case 1 : 000000 [00O00O,.]000y.
case 10 : 0O0ODODO [[0D00DO,..],0]000y,.
case 20 : 000000 [[00DO0O0,..],0]000uy.

default : case 0

e taji_alc.laurent_expansion(), taji_alc.snoether() 000, 0000000.
e taji_alc.laurent_expansion()c ,CO 100000c 00,QO0c 0000D0DOO0OO000O0O0O

ooo.
ooo,

goooooo,00000000000000000c . 00,1000000000
000000000000 (DeOO0)000O0ODODO.

[354] taji_alc.laurent_expansion(x, (x-1)73);

[[x-1,[1,1,0]1]

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

Changel.og

Section 1.2.2 [taji_alc.snoether|, page 2
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1.2.

4 taji_alc.residue

taji_alc.residue(num,den)

2 0 num/den00000.

return ([O,,.] OOO
num (Oooo) oo
den (DooD) Do
0 (0000 QO¢O00)[[0,00],..] 000
switch OO0c OO
case 0 : 0JOOOuy .
case 1 : 0JUJOO0O0OOduy .
default : case 0
pole OO0c OO

[0,.]000cOO0O

e taji_alc.residue(), denQ 0000, 000 (00DODO0OO)00OO.

O0Oc O pole0000OO0O0OOOO.O00O0OO0O.

e taji_alc.residue()peo 000000 0c ,CO 100000cO0D0,Q0cO0DDODOOOO

0.0000,000000000000c¢.00,100000000,0000000 (OO
0)0000000.

[219] taji_alc.residue(1,x"4+1);
[[x~4+1,-1/4%*x]]

Ou,000-1/4%x, x"4+1(40)0000000000c .

den, 00c 000. (00yO0,00000.) 000,0c,00,000000¢0. 0000
oooooo.

[221] taji_alc.residue(x~8,[[x"3-x-1,3]1]1);
[[x"3-x-1,-2243/12167*x"~2+2801/12167*x+5551/12167]]

[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]1], [x-1, [89,432]], [x+1, [7,432]]1]

[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/
26xx~2-1/50*xx-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)
00 Q[x]/<f>0c polyD mODO.

return

poly oo

f QOpOO0O
m oo

switch O0c OO

case 0 : 0000y .
case 1 : 000000y .
default : case 0
e polyf00cOOOD.
e JI0DODDOODOO 200c . 00ODDOODOODO.
[236] taji_alc.invpow(3*x7"2-1,x"3-x-1,1);
-6/23*%x"2+9/23*x+4/23
[237] taji_alc.invpow(3*x"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]

Changel.og
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1.2.6 taji_alc.rem_formula

taji_alc.rem_formula(polylist)
2 00f(x)0D00000.

return switch 00O
polylist  f(x)QO¢O00 [[0,00,000],..] 000
switch OOc OO
case 0 : xO OO, 00y .
case 10 : f(x) 000,00y . (DOOOOODOD)
case 20 : x OO g0, symbolicOOOy, .
default : case 0
e I0DOO,0D0DODOO.
e JIOOOOOO, switchy OOO.
e switch=000000000. 00, f(x)=f1(x) " m1*f2(x) "m2. O [[fl(x),m1,z1],[f2(x),m2,22]|
00.0000,
[r_f1(x,21),r_f2(x,22)]
00O0y.,00
r(z) = rp(x, 21) + r(z, 22)
0007 000. rfi(x,z),
[P~ (mi-1)(z) 0000 xziO0O,....p~(0)(z1)) DO OO xzi O O]
dbdc .
e switch=1000000000. 00, f(x)=fl(x)"m. O [[fl(x)mz]] 00. 0000
[r-(m-1)(x,2),...,r_0(x,2)]
000Oy.,00
7(z) = rp1(z,2) fi(z)" 7+ 4 ro(, 2)
Ofl(x) 00y 000000, r-i(x,2),
[p"(m-1)(z) 0000 xz200,....,p~(0)(z2) 0000 xz0 0]
dddc.
e switch=20 000000 00. symbolicO0O p~(m)(z), px)mO00 zOODOOOOc .
e I0,0000000DOOOUODOO. DD 200000000000. O,
[228] taji_alc.rem_formula([[x"2+1,1,z]]);
[[-1/2%z*x+1/2]]
Oo0o00,x"2+41000 al,a200,zala2000,
r(x)=(-1/2%al*x+1/2)+(-1/2%a2*x+1/2) ¢ . Oc , 0000000000,
[683] taji_alc.rem_formula([[x-1,1,z1],[x-2,1,22]]);
[[-x+2], [x-1]]
[584] taji_alc.rem_formula([[x-1,1,z1],[x-2,1,2z2]]|switch=20);
(-p~(0) (z1)+p~ (0) (22) ) *x+2xp~ (0) (z1) -p~ (0) (z2)

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

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

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

[230] taji_alc.rem_formula([[x+1,2,z1], [x"3-x-1,1,2z2]] |switch=20);
(=1/23*p~(0) (z2) *z2°2-10/23%p"~ (0) (22) *z2-2xp~ (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) (22) *¥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) (22) ¥z272+13/23*
p~ (0) (22) *z2+5*p~ (0) (z1)-53/23*p~ (0) (z2) +2xp~ (1) (z1) ) *x+16/23*p"~ (0) (22
)*22°2-1/23*p~ (0) (22) *z2+3*p~ (0) (z1)-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%z+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]]]

Changelog
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1.2.7 taji_alc.solve_ode_cp
taji_alc.solve_ode_cp(poly,var,exppoly)
» 0000V OOoooooooooo
Pu(z) = f(2), u2(0) = cq, ..., u"V(0) = ¢,
uBO.
, PnO0000O0OvVOODOOO,f(z)0000.

return 2000.
001(000000¢O00)
00oo00O00B u(z),
w(z) = couo(2) + -+ + Ch1Up-1(2) + v(2)
ooooooT . u(z),...,u,—1(2)00000000B,v(2)0000000000,
[u-0(2),...,u_(n-1)(z),v(z)]
O00y.00BODOOO,0000c.
0D02(000¢O0)
data00000000,00000008B u(z) ¢,...,¢,, 00000000,000
¢OO000000.
poly o0 (POOy D)
0O (PO0OyDQO¢ODD)[O,00],..] 000
var OO0 (0oooD)
exppoly 000000,00000(f1(z)00000.

switch OO0c OO
case 0 : 0000 2000000 .
case 1 : 0000 200000000y,.

default : case 0

data OO0c OO
000000 [c0,...,c-(n-1)] 000000,
e 1000D0DDD(DDDDOD)wO0O
e 0020000 (0yDOUOODODOD). poly00 var0O000O00O0O
e 0000D v(2),000000 v(0)=0,...,»™V(0)=00000000000c¢

[287] taji_alc.solve_ode_cp(x*(x-3)72,z,0);
[[[x-3,0],[x,1]1],[[x-3,-z+2/3], [x,-2/3]1],[[x-3,1/3*z-1/9], [x,1/911]

[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]1 1], [[x"3-x-1, [(-161*z-270) *x" 2+ (69*2z+290) *x+
184%z+180,529]1]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*xz-108,529] 1] 1]
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[277] taji_alc.solve_ode_cp(x~2-4,z,0);

[[[x+2,1/2], [x-2,1/2]], [[x+2,-1/4], [x-2,1/4]1]]

[278] taji_alc.solve_ode_cp(x~2-4,z,0|data=[1,-1]);
[[x+2,3/4], [x-2,1/4]1]

[279] taji_alc.solve_ode_cp(x~2-4,z,0|data=[c0,cl1]);
[[x+2,1/2%c0-1/4*c1], [x-2,1/2*c0+1/4*c1]]

Changelog
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1.2.8 taji_alc.solve_ode_cp_ps
taji_alc.solve_ode_cp_ps(poly,var,exppoly)
s 0000Yyooooooooooo
Pu(z) = f(2), u2(0) = cq,...,u"V(0) = c,_,
goooo.
,00000000000, f(z)#00.

return good
poly o0 (POOy D)
0 (PO0Oy O QO¢OOO)|[[0,00],..]000
var 0D (0oDDo)
exppoly f(z)0DD00ODODO
switch O0c OO
case 0 : 0000 2000000 .
case 1 : 000D 200000000y, .

default : case 0

switch2 OOc OO
case 0 : DO OOOOOODOO.
case 1 : 00 OOOOOQOQ.
default : case 0
e 020000 (0yDDOOOODODOD). polyO0 var00OO0OO0O0ODO.

[345] taji_alc.solve_ode_cp_ps((x-2)*(x+3),z,[[x-1,11]1);
[[x+3,1/20], [x-1,-1/4], [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]1]
[347] taji_alc.solve_ode_cp_ps((x-2)*(x+3),z,[[x-2,1]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%z+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%z"2-36%z-119,8]], [x"3-x-1, [42291%x"2+55504*x+32313,12167]], [

x-3, [4232%272-4278%z-4295,97336]1]]

Changel.og
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1.2.9 taji_alc.fbt

taji_alc.fbt(num,den, var)
w0 num/den[]DDDDDDDDDDDDDDDDD.

return [0O0D0O0,.] 000
num (Dooo)oo
den (DOoD) Do
0 (0000 QO0¢ODO0)[[O0,00],...] 000
var OO0 (0O0D)
switch OO0c OO

case 0 : 0000 2000000y .
case 1 : 0000 200000000y,.
default : case 0
e 020000 (DDDDDDDDDDDDDDD). num/denDD varDO0OOQOQdQ.

e taji_alc.fbt(), Res(Rat*exp(z*x)) D0 000f DOOOD. 0DOf O0D0DOOOODOO,00
O0uy .
e J0DDDOODO taji_alc.residue() 00 0c , O taji_alcresidue() 0000 ODOO0O.

[235] taji_alc.fbt(l, (x"3-x-1)73,2);
[[x"3-x-1,(9/529%2z"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]]

Section 1.2.4 [taji_alc.residue], page 4
ChangelLog
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1.2.10 taji_alc.invfbt

taji_alc.invfbt (exppoly,var)
s gobooboaobood.

return O

exppoly oooo

var 0D (0oDDo)
switch OOc OO
case 0 : 00Oy .

case1: 00 [0,0 QOO000D0]000y.
default : case 0
e IO 20000 (DDDDDDDDDDDDDDDD). goooo.
e taji_alc.invfbt(), exppoly, Res(Rat*exp(z*x)) 000000000, RatO0O.
e taji_alc.fbt()DDOc .
[8] taji_alc.invfbt([[x"3-x-1,2%x 2%z 2+x*z+1], [x"2+1,z*x+2"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"
5+176%x~4+107*x"3+101*x"2+15%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*xx+z"2] ]
Section 1.2.9 [taji_alc.fbt], page 11
ChangeLog
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