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1 matrix 1F1 00 0O0OO0O0OOOO n_wishartd.rr

O000Oc, asircontrib DO O0000, matrix 1F1 O00¢@OO00O0O0D0OOOOO
‘n_wishartd.rr’ OO0OBOO. OO0O0OOO0O, O ‘n_wishartd.rr’ O0O.

[...] load("n_wishartd.rr");

gobodboooonbod, D n_wishartd. O0O0O.

1.1 matrix 1F1 O 0O00O0O0OOO

1.1.1 n_wishartd.diagpf

n_wishartd.diagpf (m, blocks)
m0O0 1F1 000, blocks o0 ODDODOOOOOODOOOOO.

return [E1,E2..) 000, Ei 000000000, O0 1F10.
m g
vars [[sl,el],[s2,e2],...] O OO.

options ooo.

e m0O 1F1 000, blocks 0 OOODOOOOOOOOOO.

blocks O [s,e] ys=y(s+l)=..=ye 0. 00000000 yec .

blocks 00 O0OO00OO0OO. O,00000 OO [s,s]00.
gooooooobobob,bbodg,ggooooo 36bonooooag.
00000000000 (undefined) [0 00000 0OOO], page (undefined) .

[2649] Z=n_wishartd.diagpf(5,[[1,3],[4,5]11);
[
(CCC-1,0117, (1)%*<<0,0,0,0,3,0>>],
([[-2,[[y1-y4,1111,[-2, [[y4,111]1]1, (1)%<<0,1,0,0,1,0>>],
([09/2, [[y1-y4,111]1, [-3%c+11/2, [[y4,1111,[3,[11], (1)*<<0,0,0,0,2,0>>],

[[[-6%a, [[yl-y4,1], [y4,1]11], [(4*c-10)*a, [[y4,2]1], [-4*a, [[y4,1]11],
(1)*<<03010909010>>]] )
[[[[_1, []]] > (1)*<<O,490101030>>] 3

(C(-6, [lyl-y4,111], [-6*c+10, [[y1,1]11], (6, [11], (1)*<<0,3,0,0,0,0>>],
([(5,[[y1-y4,1111,[-5,[[y1,1111], (1)*<<0,2,0,0,1,0>>],

[[[21%a, [[y1-y4,2], [y1,1111, [(36%c-87)*a, [ [y1-y4,1], [y1,2111,
[-36%a, [[yl-y4,1], [y1,111], [(18xc~2-84%c+96)*a, [[y1,311],
[-9%a~2+(-36%c+87)*a, [[y1,2]1], [18+a, [[y1,1111], (1)¥<<0,0,0,0,0,0>>]]
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1.1.2 n_wishartd.message

n_wishartd.message (onoff)

0000000000 on/off .

onoff onoff=1 0000000, onoff=0 0 O0O.

0000000000 on/off. OO offc .

1.2 J0oon

1.2.1 n_wishartd.prob_by_hgm

n_wishartd.prob_by_hgm(m,n, [pl,p2,...],[s1,s2,...],t [ | options])

HGMOOOODOOOOO Wishart OO0y 00 OdO0OoOODOO.

return

m

n

goo
goo

plp2.] O0O0DO0OOOO
[s1,s2,...] OO

Osi pi0000000 Wishart 0 OO0y O 100000 Prflict 00O.
O0000=00,0020 000000000000 eps(00 107(-4)000x OO

eq00c 0000, [plp2..] @000 0000000000, 00,00c 000 O
O0cO000000D00O00.

epsU0c OO0, 00 eps0O0.

td00c UO0O0,00000000 td O0O0O0Ouw O (00 100).
rkODc OOD,0000000=000.000 40 5,c00 5c¢.
gooBUdOO0OOO0O,00b0bO0ObOOO,b0O00O 2000000 OOC .

[...] n_wishartd.message(1)$
[...] P=n_wishartd.prob_by_hgm(10,100,[9,1],[1/100,1],100|eps=10"(-6));

[x0=,8/25]

Step=10000

(o]
[8.23700622458446e-17,8.23700622459772e-17]

Step=1280000

(0] [100000] [200000] [300000] . . . [900000] [1000000] [1100000] [1200000]
[0.516246820120598,0.516246820227214]

[log ratio=,4.84611265040128]

Step=2560000
[0] [100000] [200000] [300000] . . . [2200000] [2300000] [2400000] [2500000]
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[0.516246912003845,0.516246912217004]

[log ratio=,4.93705929488356]
[diag,18.6292,pfaffian,1.09207,ps,41.0026,rk,213.929]
0.516246912217004

266.4sec + gc : 8.277sec(276.8sec)

1.2.2 n_wishartd.prob_by_ps

n_wishartd.prrob_by_ps(m,n, [pl,p2,...],[sl,s2,...],t[| options])
000000000000 Wishart 00Oy OO ODOO0O0O0OOO.

m goo
n goo
plp2.] 0O0DOOOOO
[s1,s2,...] OO
e J0DDDODDDODODOO eps (OO 10°(-4) 00 ODO,000000000.O00O0O
oooobo g.

e eps00c 000,00 eps000. eq00c 0000, [plp2..] 000 00000
00000.00,00c 000 000cO0000000000.

e t0O0OOOOOOOOC.
[...] Q=n_wishartd.prob_by_ps(10,100,[9,1],[1/100,1],1/2);

[I=,109,act,24.9016,actmul,0,gr,19.7852]

2.69026137621748e-165

61.69sec + gc : 2.06sec(64.23sec)

[...] R=n_wishartd.prob_by_hgm(10,100,[9,1],[1/100,1],1/2|td=50);
[diag,15.957,pfaffian,1.00006,ps,5.92437,rk,1.29208]
2.69026135182769e-165

23.07sec + gc : 1.136sec(24.25sec)

1.2.3 n_wishartd.ps

n_wishartd.ps(z,v,td)
gobooooooooBUOooUdyd.

return gooao
z oo0ooooooon
\% oooao

e 0 [ppd 000,p td000UOOB,pd p tdOs¢ Oc .
e z vilUOUUOOUOOUOUOOOc OO.

[...] Z=n_wishartd.diagpf(10,[[1,5],[6,1011)$

[...] ZO=subst(Z,a, (10+1)/2,c, (10+100+1)/2)$

[...] PS=n_wishartd.ps(Z0, [y1l,y6],100$

[...] pPs[o];
197230789502743383953639/230438384724900975787223158176000%y1~10+
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+(6738842542131976871672233/1011953706634779427957034268904320*y679
...+3932525/62890602*y6"2+1025/4181*y6+55/111) *y1
+197230789502743383953639/2304383847249009757872231568176000%y6~10
+...+1395815/62890602*y6"3+3175/25086*y6"2+55/111%y6+1

1.3 00o0noogn

1.3.1 0J00d

matrix 1IF1 0000000 1Ifi 1/(yi-yj) D OOOOOO. , 000000000 OO
gboobobooooooo.

e 000 yi0 n0(yil-yjl) nl(yi2-yj2)"n2...(yik-yjk)"nk  [[yiO,n0],[yil-yjl,nl],...,[yik-
yjknk] 000000000 ., 0 yiyj /0,00 O00D0¢O.

e fO00DD0D,c0000,00 ¢/f [cffu00. f=j00,0 1cOO.

o O, cl/fl+.+ck/fk [[cLfl],...[ckfi]] 000 .c,00000c¢0

o JOOOOO,000O0O0ONO.

1.3.2 JUUdooooon

00000,0000000000c¢. fl,../k0000,dl,..dk0000 (00000
di>.>dk) 00,0000 fl*di+.. +fk*dk [fl,d1],...[fk,dk]]y OO .

1.3.3 Juuoouooon

1.3.3.1 n_wishartd.wsetup

n_wishartd.wsetup(imn)
m gd
e mUUUOODOOO. OO y0,yl,...,ym, dy0,....dym y0,dy0 DOOOOOOOOCc .

1.3.3.2 n_wishartd.addpf

n_wishartd.addpf (pl,p2)
return gooooon

pl, p2 Doooooo
e 0ODOO pl,p200.

1.3.3.3 n_wishartd.mulcpf

n_wishartd.mulcpf (c,p)

return goooooo
c O
p ooOooooo

e l cUODODOO pODOO.
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1.3.3.4 n_wishartd.mulpf

n_wishartd.mulpf (pl,p2)
return gogodooon

pl, p2 Doooooo
e 0O0DOO pl,p2000.

1.3.3.5 n_wishartd.muldpf

n_wishartd.muldpf (y, p)
return ooooood

y O
p oooooogd
e 0 ydO,0000dy pODOOOODO ODOO.

[...] n_wishartd.wsetup(4)$
[...] P=n_wishartd.wishartpf(4,1);

CCCCL, 0111, (1)*<<0,2,0,0,0>>], [[[1/2, [[y1-y2,1]1]1], [1/2, [[y1-y3,1]1]1],

..., [[[-a, [[y1,1111], (1)*<<0,0,0,0,0>>]]
[...] Q=n_wishartd.muldpf(y1l,P);

(CC01, 0117, (1)*<<0,3,0,0,0>>], [[[1/2, [[y1-y2,1]1]1], [1/2, [[y1-y3,1]1]1],

..., [[[a, [[y1,2]11]], (1)*<<0,0,0,0,0>>]]

1.4 Runge-Kutta 00O OO0

n_wishartd.ps_by_hgmc ,00000,000 Runge-KuttaOODOODOOBOOOODO
U000 rkratmat OO0, OO0, 00000y 00cO002000000. rk_ratmat

0,0000c0O,cO00000.
1.4.1 rk_ratmat

rk_ratmat (rk45, num,den,x0,x1,s,10)

000000000V O0OO0O0O0O0OO Runge-Kutta Oy B

return googdn
rk45 40 5
num ggd
den oo

x0, x1 0

5 gd

f0 RN

e num 0000 kOO, P(x)=1/den(num[0}+num|1[x+.. +num[k-1]x"~(k-1)) 0 O dF/dx

= P(x)F, F(x0)=f0 Runge-Kutta Ou B .
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e rk45 400 40 Runge-Kutta, 500 50 Runge-Kutta OO OO OOO. OOOOO
,adaptive OO0 0O QO QOQOQOQO.

sO000,00 (xI-x0)/s c .
f000n00,numO nO0O0OOC .
0,0s0000 [l,..,rs],ri i0000 O00OO0O0OOc.00000O0OBOO 11
yO0O,0 0 Fx1)O0O 0 rs*r(s-1)*..*r1 00O.
0000000, Runge-Kutta OO O0OO0O0OO0OO0OOO,0010000,000B0O00O
00000 0000000.0 fod00000000000 ,f0000 rk_ratmat O
Oo,0 fo00 0 .
...] F=ltov([sin(1/x),cos(1/x),sin(1/x"2),cos(1/x"2)]1);
sin((1)/(x)) cos((1)/(x)) sin((1)/(x72)) cos((1)/(x72)) 1]
...] FO=map(eval,map(subst,F,x,1/10));
-0.54402111088937 -0.839071529076452 -0.506365641109759 0.862318872287684 ]

..] NO=matrix(4,4,I[[0,0,0,0],[0,0,0,01,[0,0,0,-21,[0,0,2,011)8$
..] Ni=matrix(4,4,[[0,-1,0,0],[1,0,0,0],[0,0,0,0],[0,0,0,0]11)$
.1 N=1tov([NO,N1])$

] D=x"3%
..] R=rk_ratmat(5,N,D,1/10,10,1074,F0)$
..] for(T=R,A=1;T!=[];T=cdr(T))A *=car(T)[1];

1 4;

.0998334
...] Fil=map(eval,map(subst,F,x,10));

L

L

L

L

L

L
[..
(...
[.

L

L

0

L

[ 0.0998334166468282 0.995004165278026 0.00999983333416666 0.999950000416665 ]
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