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1 matrix 1F1 O X A aH I EANDH[R Ny 75—
n_wishartd.rr

DY =27 IV T, asir-contrib /3y 7 —VIZIERE LT WA | matrix 1F1 DS 4EIK LT
723D AREAREZHETE Y I —Yn_wishartd.rr’ IZDWTHRIHT S, ZDNNY T —
VEMSI1ZIX, £ 9 ‘n_wishartd.rr’ 2T —RKT 5.

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

ZDNRY T —Y OEEECHTIZIE, £ CTn_wishartd. % LHHIZ DTS,
1.1 matrix 1F1 OXI A5 LA DR

1.1.1 n_wishartd.diagpf

n_wishartd.diagpf (m, blocks)
mZHD 1F1 W73 /ifE X%, blocks THEZ 115 K A58 LIZHIFRL 7285

HEARZHETS.

return [E1LE2,...] 7256V AN, K Ei X80 73 80% R8e 32 M EHZET, HIRL 7z 1F1
2ETS.

vars [[sl,el],[s2,e2],...] 7% A .

options TOFHSH.
o mZHD 1F1 M7= SifEX% | blocks THEES 15 X Al LIZHIBRL 727 K
REFHETS.
e blocks D&Y [s,e] Idys=y(s+])=...=ye ZEHEKTS. ZDOT0y 72 REXT LB Lye
Thb.
e blocks IZIZ R TOEBMEND LS ITHETS. KT, —DDLEENS725 70y 71 [s,5]
LIRRETS.
o ZOBBMEIZEINT DI IFFHEINT WAV, BEDL A, KEK Ty 74 X
M 36 LR RO6 KI5 Z LIFFEHI N T WS,
o HIXNBWMAIEHFZD 7+ —<v MIEU Tld(undefined) [{B5) 53 8% (2L 32 #57
YEFZE], p. (undefined), % S 4.
[2649] Z=n_wishartd.diagpf(5,[[1,3],[4,5]1);
[
[[[[-1,0111,(1)%<<0,0,0,0,3,0>>],
[([[-2,[[y1-y4,111],[-2, [[y4,111]1], (1)*<<0,1,0,0,1,0>>],
[[[9/2, [[y1-y4,1]11], [-3*c+11/2,[[y4,111]1,[3,[11]1,(1)*<<0,0,0,0,2,0>>],

[[[-6*a, [[y1-y4,1], [y4,1]11], [(4*c-10)*a, [[y4,2]1]1], [-4*a, [[y4,1]1]]1],
(1)*<<O,Oa0909010>>]] s
[[[[_1’ []]] ,(1)*<<O,4,010,030>>] s

[[[-6, [[yl-y4,1]11], [-6%c+10, [[y1,1111, [6,[11], (1)%<<0,3,0,0,0,0>>],
[[[5, [[y1-y4,1111,[-5, [[y1,1]111], (1)%<<0,2,0,0,1,0>>],
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[[[21%a, [[y1-y4,2], [y1,1]11], [(36*c-87)*a, [[y1-y4,1], [y1,2]1]1],
[-36%a, [[y1-y4,1], [y1,111]1, [(18*%c"2-84*c+96)*a, [[y1,3]]1],
[-9*a~2+(-36%c+87)*a, [[y1,2]1], [18*a, [[y1,11]11], (1)*<<0,0,0,0,0,0>>]]
]
1.1.2 n_wishartd.message

n_wishartd.message (onoff)

FHEFDAY =T HIJ1% on/off T 5.

onoff onoff=1 D& EAY—I%HIIL, onoff=0 D& EL7R\.
o FHEHFDAY =V HN% onjoff 5. T7HINNEoff THS.

1.2 HIFRL 72 B D

1.2.1 n_wishartd.prob_by_hgnm

n_wishartd.prob_by_hgm(m,n, [p1,p2,...],[s1,s2,...],t[|loptions])
HGM (2 &b EMEE A EZE KD L0 HATFZ 09 % Wishart 1751 D K [E A f#

DA DML GRS S.
return
m ZER DAL
n H

[p1,p2,...] BEEEAEDOMELDY AL

[s1,52,...] AEMLREAHE
o [ HfHsi % pi fH DX AITHI% ILDHATHIE 95 Wishart 175D &K [E A #11 D 53 46
BB Prfl1<t] & 315535
o ATV TRESREUIZNVIT = 79 RiEE, ATy TEE 2 fEURHM1S — DR ERE R
DRI D eps (774 IV k T107 (-4)) 1215 THED BT
o eq ATVIVIERDREE, [plp2,...] THEE NS R SIRL 72 B R R
ZEETS. BENDLI GG, AT Va v UTRESI NI A2 F oy 7R UICHIRL 72
FifEXe R U CEHRT 5.
o epsA TV avPREINLGE, BEI N li%eps LU TEIHETS.
o td ATV arvPREINIGE, HIIRI PIVEIRD 72D DRE % td THRES N2
PHE TR T 5 (T 74 VB 100).
o 1k ATV aVNREINLGE, MESNZIRBDONLVY T =7y RiEERAWS. fFEnb
fEIX 4 £7/21&5, TF 74NV ME 5 THS.
o REMPHIMDFHBEDOHREES  BL I RT7 4 T U DOFHEDOREES 225, 70y 78D 2 LA
TOGEIZDOAFERNNDS.
[...] n_wishartd.message(1)$
[...] P=n_wishartd.prob_by_hgm(10,100,[9,1],[1/100,1],100|eps=10"(-6));

Y

[x0=,8/25]
Step=10000
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(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]

[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, [p1,p2,...],[s1,s2,...],t[loptions])
NEHBUZ LD EEEAMEZ FFO L EATHNT N T2 Wishart 175D & K E A

D AR OMEE G T 5.
m ZE D EEL
n H H

[p1,p2,...] HEEEAMEOMEEDY A

[s1,52,...] AEMLEAHE

o HEFTDMEE DN FAAED eps (T 74 WV MEIX10™(-4)) LAFIZIR5F T, NEMEE 2IREL
TLIZEIRT S, ZOMENS S ABEBOMEE FHRL TRT.

o epsH TV arMBEI NS, BES N/ fli%keps EUTEIET S, eq A7V 3V faE
PIRNGE, [pl,p2,...] CTHRES DX MBI HIBRL 7200 ARREEHET 5. &
DH2GE, AT vave UTHRES N A2 F oy 7R UICHIBRL 72 R A e Rz LT
AIETS.

o t DIENNIWEGHIZDOAEHAMNZHNSZEMNTES.

[...] 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)
W5 AR RO RE IR E B ES Nz 2R E TR T 5.
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return E2 =W
z ER I BUREL D EFZE DY) Ak
v 22 Ak

o HHRIL[p,pd] 725V ANT, p l&td IRE TROZREHFEE, pd 1Ep Dtd KD TH 5.
o z %, v IZHEINDEUND T A X% EATIEWITRW,

.] Z=n_wishartd.diagpf (10, [[1,5],[6,10]11)$

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

.] PS=n_wishartd.ps(Z0, [y1,y6],10)$

.1 PS[0];
97230789502743383953639/230438384724900975787223158176000*y1~10+

L
L
L
L
1

+(6738842542131976871672233/1011953706634779427957034268904320*y6"9
...+3932525/62890602*y6"2+1025/4181*y6+55/111) *y1
+197230789502743383953639/2304383847249009757872231568176000%y67 10
+...+1395815/62890602*y6~3+3175/25086*y6"2+55/111xy6+1

1.3 0 3 BARE D VEH 2

1.3.1 #RR 0 DEREL

matrix 1F1 2372 30 AR RO REIL1 yi, 1/(vi-yj) DEBLLEORME L TEIPNT NS,
5T, BEROVANZE FW 726 IR O HIBR T L T X L OfERE FRIZEH 3 5 8o RIE U
TEIT5.

o DEHIHND yi0~n0(yil-yj1) nl(yi2-yj2)"n2...(yik-yjk)" nk (& [[yi0,n0],[yil-yj1,n1],...,[yik-yjk,nk]]
BBFHD) AN LTERIND. 22T, &M Fyiyj 13i>j 270, TSI T IEHD
—ED|EF TIN5,

o FELEDEIHARERHEL, c 2ERETHLE, MIHRIZH 72D c/f 1[cf]l TREINS.
=[] D%GE, HED1 THDHILEEKT 5.

o WRIT, cl/fl+..+ck/fk (&[[cl,fl],... [ckfk]] L REZI D, ZZTH, KHIIHZ —ED
g CHEFII NS .

o W EEEHL CTHILIZFER, 012052 dbHBILITHEETS.

1.3.2 o D ERBOMAEHZE DRI

BTEI D 5380 FIN T, 2o %2 R8E T2 MAEREPRBITES. 11,... fk 235D
K, dl,...,dk % DBERFEEA(BERCE N TWBIHEF TAI>..>dk) £ T5L &, e
FAFEfI*d1+.. +fk*dk H[f1,d1],...[fk,dk]]TREHI N5,

1.3.3 #R73 0 BERE D W fE R DA
1.3.3.1 n_wishartd.wsetup

n_wishartd.wsetup (m)
m EP3 44
o m AHDEIBEEREZ Yy N5, Biy0,y1,...,ym, dy0,....dym Ty0, dy0 I&FkE R
DFEDIZDDXI —EHTH 5.
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1.3.3.2 n_wishartd.addpf

n_wishartd.addpf (p1,p2)

return R4 I BAREL Doy Ve FH 3B

pl, p2 R 7 BRI D E 55
o WM ERHZEpL, p2 DMZERDS.

1.3.3.3 n_wishartd.mulcpf

n_wishartd.mulcpf (c,p)
return B 7 BRI D E 55

c Y
p VY-GS O AN (HES
o WHRBC LWAEMEp DBEFATS.

1.3.3.4 n_wishartd.mulpf

n_wishartd.mulpf (p1,p2)

return 93 3 BRI DI 1R 34

pl, p2 R BRI DI R 34
o WEMZEDL, p2 OREEHTS.

1.3.3.5 n_wishartd.muldpf

n_wishartd.muldpf (y,p)

return B BRI D TEH

y 2R

p AR 0 BRI D 1 F 32

o Uy \TRU, MO EHZEdy &p OWMAERAEZL L TOREFRTS.

[...] n_wishartd.wsetup(4)$
[...] P=n_wishartd.wishartpf(4,1);
CLC0C01, 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(y1,P);

CCC01, 0117, (1)*<<0,3,0,0,0>>], [[[1/2, [[y1-y2,1]1]1], [1/2, [[y1-y3,1]1]1],
..., [[[a, [[y1,2]111],(1)*%<<0,0,0,0,0>>]]

1.4 Runge-Kutta %D ik 52 %%

n_wishartd.ps_by_hgm TlX, N7« T V1723 RB L =d L, GAONLATY 7T
Runge-Kutta % E17U TEMMEDHEZ G T 2 MlAA A Brk_ratmat 2 FETLTW5.
ZOBEE, ERGAONTKEETLRETIETATY THZE 2EURHNSMED KL TEITT
%. rk_ratmat E{K, HEREEPNHENHE DT, 22 TEOMHEZEHTS.
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1.4.1 rk_ratmat

rk_ratmat (rk45,num,den,x0,x1,s,f0)
A RBIBURIL D N b IVE— BRI HE s T AR %Z Runge-Kutta 5 TH#E<

return EHOY AR

rk45 4 F721%5

num EBATH D ELH
den % I\

x0, x1 FI

s H AR

0 TRV

o ¥lnum DY A X%k & T 25L&, Px)=1/den(num[0}+num[1]x+...+num[k-1]x" (k-1))
IZXUdF/dx = P(x)F, F(x0)=f0 % Runge-Kutta % C#<.

o rkd5 734 DL E 4 X Runge-Kutta, 5 D& X 5 X Runge-Kutta 7 )L 3V A L% FEITT
5. EERINEZED-0, adaptive 7L TV ALIFREI N TV,

o 5 IFATYTHT, AAEIL (x1-x0) /s TH5.

o f0 YA Xn DEE, num DA En IRIEHITFHITHS.

o MR, BXs OFEEY) ANrl,....rs] T, ri 1Zi ATy THIZFHEI NI MLVDE 0
D THB. IRDATY TIZHEG NIRRT MV TED DT, BIRINZIREF(x1) D 0
B Dirs*r(s-1)*...%r1 L7325,

o HREXMHREA DT, Runge-Kutta DEATY TEEL B Z 2 F AL, 50 K0 %
LIZIERAL T 5 Z & T, @ DD 3 AMEM TR E NI O #FIZINE 5 Z & &2 FIfFL T
W5, WIHIARZ VA0 OE DR FRE/NSUZINE 5 2 WG, 0 2 ERLL THh
Srk_ratmat % EZIT7L, BITEDKERIZO0 O 0 Ko E 1T HiEE V.

[...] F=1ltov([sin(1/x),cos(1/x),sin(1/x"2),cos(1/x"2)]1);

[ sin((1)/(x)) cos((1)/(x)) sin((1)/(x"2)) cos((1)/(x72)) ]

[...] FO=map(eval,map(subst,F,x,1/10));

[ -0.54402111088937 -0.839071529076452 -0.506365641109759 0.862318872287684 ]
[...] NO=matrix(4,4,[[0,0,0,0],[0,0,0,0],[0,0,0,-2],[0,0,2,0]1)%

[...] Ni=matrix(4,4,([[0,-1,0,0],[1,0,0,0],[0,0,0,0],[0,0,0,0]1)8

[...] N=1ltov([NO,N11)$

[...] D=x"3$%

[...] R=rk_ratmat(5,N,D,1/10,10,10°4,F0)$

[...] for(T=R,A=1;T!'=[];T=cdr(T))A *=car(T)[1];

[...1 A;

0.0998334

[...] Fl=map(eval,map(subst,F,x,10));

[ 0.0998334166468282 0.995004165278026 0.00999983333416666 0.999950000416665 ]
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