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1 matrix 1F1 O X A EANDOH[R Ny 75—
n_wishartd.rr

Z DX = a7 I TI, asir-contrib /3y 77— JIZINEHR I VTV 5, matrix 1F1 23R A FEIK
Tlhi7= TN FRRRRZEHE T A Ny —Vn_wishartd.rr’ I DWTHEET 5. Z DNy
=Y%Mz, £ n_wishartd.rr’ FH— N9 5,

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

ZDNRNy T =Y DEEE O TIZIX, £ Tn_vishartd. ZGHEIZDIT 5.

1.1 matrix 1F1 OX¢ A aEE E DR

1.1.1 n_wishartd.diagpf

n_wishartd.diagpf (m, blocks)
mZE D 1F1 M7= 3 JFER %, blocks THRE X 15 0 A i EIZHIR U 721
DIRARZHET 5.

return [E1L,E2,..] 722 ) A b, LEi 133582 REE T 2MaIEHAZET, fIRL 7%
1F1 25169 5.

m H AR
vars [[sl,el],[s2,e2],...] %% ) A b.

options T OIS
o mAHD 1F1 7= 3 /RN %, blocks THRE X 15 X A FEIk_EIZHlBR U 72105 A2
XRZFHET 5.
e blocks D& K4} [s,e] (Lys=y(s+1)=...=ye ZEHKT D. 2O 70y 7 2REKT 5EH
lXye TH 5.
o blocks (ZIZETOEBMENDS XD IZHEET 5. KL, —DDOER»r S KETuy
X fs,s] LFRET 5.
o ZOMBMNHIZENT DI LIFFHINTOWARWY, BIEOL Z 5, KEK Ty 7%
A ZAN36 LR SBIIT 2 Z LIFGFHI N T WS,
o HAXNBIWHIEHFZED 7 +—< v MU Tld(undefined) [FB73 7 8% RE L T 5
SHER ], p. (undefined), % ZH.
[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-y4,111], [-3%c+11/2, [[y4,111],[3,[11], (1)*<<0,0,0,0,2,0>>],

[[[-6*a, [[y1-y4,1], [y4,111], [(4*c-10)*a, [[y4,2]1]1], [-4*a, [[y4,1]1]]1],
(1)*<<O,Oa0909010>>]] s
[[[[_1’ []]] ) (1)*<<O,4,010,O’O>>] s

[[[-6, [[yl-y4,1]11], [-6%c+10, [[y1,1111,[6,[11], (1)%<<0,3,0,0,0,0>>],
(L[5, [[yl-y4,1111, [-5, [[y1,1111], (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],
[-36%a, [[yl-y4,1], [y1,11]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)

FEAPDR Y —IHIJ1% on/off T 5.

onoff onoff=1 D& ZEAY—IU%HIIU, onoff=0 DL ZF L\,
o SMEHFDAYE—Y )% onjoff §5. T 74 MEoff THS.

1.2 IR L~ EtE

1.2.1 n_wishartd.prob_by_hgm

n_wishartd.prob_by_hgm(m,n, [p1,p2,...],[s1,s2,...],t[|loptions])
HGM (1 & b EHEE A Z FF DL EAT5IC 3% Wishart 17510 &K [E A E

DAMBEBDEZEIT 5.
return
m ZER DA EL
n H

[p1,p2,..] BEEEEMEDOMHEDY A b

[s1,52,...] AEMLREAHE
o [EG1ES % pi fflH DX AITH] % L3875 & 9 % Wishart 175D KIEAEIL D534
RSO Prfl1<t] % FHET 5.
o ATV ITHERE LN YT =2y RikE, ATy TEZ2ELUERS —DHiOFHE
S5 DI Aeps (77 4 bk T10°(4)) 12725 £ TH D KT
o cq A7V a VIREN R WEE, [pl,p2,...] THRE XN 50 AR HIR U 725 A
REFHETS. BERDIGE, AT Va v UTHRESNEZV AN 2F v 772 LI
HIR U7z AN E RARUTEHETS.
o epsh T aVBRBEINZGE, BEI N/ flizeps L UTEET S,
o td A7V a VHBREINGE, HIHIRS PVEIRD D DOREHEH % td THREI N
=B E TEHEAET B (7 7 4V ME 100).
o tk AT a v iR INGE, BESNZIRBDOLV Yy =27y RiEEHAVWS. X
NAMHEIZ 4 72185, TT 74V MIE5TH5.
o REMBMOHBEOWH S, BIONRNT7 4+ T UTHOHBEOWEEZ 05, T vy 78D
2 U FOGEIZOAERAEDN D S.
[...] n_wishartd.message(1)$
[...] P=n_wishartd.prob_by_hgm(10,100,[9,1],[1/100,1]1,100|eps=10"(-6));

[x0=,8/25]
Step=10000



Chapter 1: matrix 1F1 OXf A MK EADHIR /N v 77— ¥ n_wishartd.rr 3

(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])
N ERRBUZ & b BEEAMEZ RO EATHNNT 5 Wishart 1751 O &K [E A

EDDHEBOMEEHET 5.
m R D EL
n H
[p1,p2,...] HEEEEHEOMEHKDY Ak

[s1,52,...] AEMLEAHE

o ERTDME L DXFRZEDSeps (T 7 4 )V MEIX10™(-4)) ATIZ7 5 £ T, NEHEHE 2IX
BT LIZEHET 5. TOE» S 0 MEBOMEZFHEL TR

o epsH T a v BEINGE, BEINTE%eps EUTEIRT B, eq AT a v
BENBRWEGE, [p1,p2,...] THESI NN AFISIZHIR L 7280 AR ZEHET 5.
FBERDBGE, A7 a v UTHEESNZV AN F v 77 LIZHIR L 72 AFE
ERZUTCHEAET S,

o t DIEV/NS WEGHIZOAEAMIZHNSE ZENTES.

[...] 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)
WD AR OR S B 2 e S N2 E TRHET 5.
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return ZIHA Y A b
z D BRI DM ERFZED ) A b
v 2D A B
o fERIL[p,pd] 75V A NT, p ldtd IRE TRD7ZREHIE, pd I&p Dtd IEHSTH

i, v IZEREINBEZEHUNDNNT AR E2EALTIEWIT RV,

[...] 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]1,10)$

[...] PS[O];
197230789502743383953639/230438384724900975787223158176000*y1~10+

+(6738842542131976871672233/1011953706634779427957034268904320*y6°9
...+3932525/62890602*y6"2+1025/4181*y6+55/111) *y1
+197230789502743383953639/230438384724900975787223158176000%y6~10
+...+1395815/62890602*y6"3+3175/25086*y6"2+55/111xy6+1

1.3 ¥ 0 BRI D0 1E 34

1.3.1 ORI

matrix 1F1 2372 30 HREADBEEIL L /vi, 1/(yvi-yj) DEBLEOME LTELPNTWVS.
T 61T, BERIVAIZ W72 IS OHIR 7V I XL OFERE FRRIZEH 2 2 ORI &
LTHEITA.

o EHIHND yi0~n0(yil-yj1) nl(yi2-yj2)"n2...(yik-yjk)" nk \&[[yi0,n0],[yil-yj1,nl1],...,[vik-yjk,nk]]
BRBEDV AL UTREING. 22T, &R Tyi-yj 1di>j 272U, T oIZKTIX
H5—EDHFTEIIND.

o ZLEDIITWREMMEL, c 2T D&, BIHANIIH =5 c/f 1Fc,f] TRIIN
5. =[] DGE, AR 1 THB I L 2EKT 5.

o HfRIZ, cl/fl+..+ck/tk \X[[cl f1],...,[ckfk]] LRI NG, ZZTH, FHEHZ—ED
liEfe CREFI SN D

o HMANEETEN U THMUIZFER, 01222 HDILITERT S.

1.3.2 0 0 BUREOMaEFZDRE

BIEI DR 738 VT, 2N 5 2R L § 2 WOERREVPRITE 5. f1,... fk 23578
DERB, dl,...,dk % FERBEBER (BEHRE S N TV HEER TdI>..>dk) £ T2 E, M
IER L *d 1+, +fk*dk D3[f1,d1],...[fk,dk]] TRII N 5.

1.3.3 #0900 BUREL DM R ISR D A
1.3.3.1 n_wishartd.wsetup

n_wishartd.wsetup(m)
m H REL
o m BHOHBEEE 22Xy NI 5. BEUIy0,y1,....,ym, dy0,...,dym Ty0, dy0 1R
ROHADZODRXI—EHTH 5.
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1.3.3.2 n_wishartd.addpf

n_wishartd.addpf (p1,p2)

return R4 I BAREL DI VEH 32

pl, p2 53 7 BRI DI EFH 32
o WM EMZEDPL, p2 DMZERD 5.

1.3.3.3 n_wishartd.mulcpf

n_wishartd.mulcpf (c,p)
return 53 7 BRI DI E 32

c HR 93 73
p 83 73 BERER DI AR T 3R
o N LMAEMEp ORZEHET 5.

1.3.3.4 n_wishartd.mulpf

n_wishartd.mulpf (p1,p2)

return 893 53 BRI DI 32

pl, p2 IR CE L TR (AEE S
o WA {EAFEpL, p2 OEEEIHET 5.

1.3.3.5 n_wishartd.muldpf

n_wishartd.muldpf (y,p)

return 853 7 BRI DI 5 E 34

y 2R

p AR 0 BRI DI o3 1 F 32

o By XU, MaERFEdy Lp OMOEHFZEL L TOREFRT 5.

[...] n_wishartd.wsetup(4)$
[...] P=n_wishartd.wishartpf(4,1);
([C01,01]1],(1)*<<0,2,0,0,0>>],[[[1/2, [[y1-y2,1]11],[1/2, [[y1-y3,1]1]1],
..., [[[-a,[[y1,1]11]1], (1)%<<0,0,0,0,0>>]]
[...] Q=n_wishartd.muldpf(y1,P);

CCC01, 0110, (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 DGR 5%

n_wishartd.ps_by_hgm TIE, N7 1 7 V{7 ZEIR L L, A SNIAT Y THT
Runge-Kutta %% E17 U CIAEOME Z E1HE 4 2 Ml AA A rk_ratmat 2570 TV 5.
ZORE, ERGERONTKETLHET DETATY THE 2 LRV SV IRL THET
$ 5. rk_ratmat B, HERRENHEDH LD T, T TEOMHEZMAHT 5.
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1.4.1 rk_ratmat

rk_ratmat (rk45,num,den,x0,x1,s,f0)
AHEABRE D R 7 M VIE— BRI E B0 FE R 2 Runge-Kutta 5 T <

return EHEDOY A b

rk45 4 £721%5

num ERATH DL
den % I

x0, x1 FI

s H AR

f0 FERT bV

o fiFlnum OV A1 X%k &35 & &, P(x)=1/den(num[0}+num[1]x+...+num[k-1]x" (k-1))
2 UdF/dx = P(x)F, F(x0)=f0 % Runge-Kutta % Tf# <.

o rkd5 734 D& X 4 X Runge-Kutta, 5 D & £ 5 ¥k Runge-Kutta 7 )L IV X AL % SEf7T
T 5. EBRMFEED-O, adaptive 7V TV ALIFEEI N TV,

o s EAT v THT, AR (x1-x0)/s TH 5.

o f0 23U A Xn D& E, num DL 1In IRIEFIFHITH 5.

o FERIL, BXs OFEY A Mrl,...,rs] T, ri 1&i A7y THIZEHEI NIRRT MVOE
0D THE. IRDAT Y TITHLHNfEN T SV eri THS DT, REHIZHF(x])
D0 3 Drs*r(s-1)*..%r1 L7825,

o HREAMNF 2 DT, Runge-Kutta DEAT Y T L5 Z & 2FAL, &H 0 Ko
Z LIZIERSULT 2 2 & T, b OfED K5 SRS IZ B/ N O #IPFHIZINE 5 Z & & HAfT
ULTWS. RS bV Do DR ETRENBUZIN X & 2 W81, [0 & ERME
L Th Hrk_ratmat % FITL, BIEHDFERIZO OF 0 oz ik 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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