D-Oopoobobooboo,buoo,oboobog.
2009.09.16

1.ggboo.

(a) 20,(z0,—1) 0 00000000000 (D0O000000O0)
O =120,+100000,

20, (20, — 1) = 2(0,2)0 — 20, = 2(20, + 1)0, — 0, = *0? + 20, — 20, = 2°0°.

gboboboooobbooogboog.

~ Risa /Asir ~
[1206] V=[x,dx];

[x,dx]

[1207] P=x*dx;

x*dx

[1208] Q=x*dx-1;

x*dx-1

[1209] DP=dp_ptod(P,V);

(1) *<<1,1>>

[1210] DQ=dp_ptod(Q,V);

(1) *<<1,1>>+(-1)*<<0,0>>
[1211] DPQ=dp_weyl_mul (DP,DQ) ;
(1) *<<2,2>>

[1212] dp_dtop(DPQ,V);
xX"2*xdx"2

/—I(an/snll

sm1>[(x) ring_of_differential_operators 0] define_ring ;
sm1>(x*Dx) . (x*Dx-1). mul ;

sml1>dehomogenize ::

x"2xDx"2

-~ Singular

LIB "nctools.lib";

ring r=0, (x,dx) ,dp;

def D=WeylQ);

setring D;

poly f = x*kdx*(x*dx-1);
f;

x"2%dx"2

V V V V V V

Macaulay 2
(’il : R = QQ[x,dx,WeylAlgebra => {x=>dx}]; \W



12 : xkdx* (x*dx-1)

(b) 20,(z0y —1)--- (280, —k) 000000000000, k=2,3,4,5.
000, 29,(28, — 1)+ (29, — k) = 2*19¥ 000, (0D0O0O)
(¢c) a,b,c0000000O0O, 0, =20,,0,=y0,00000,0,(0,+60,+c—1)—x(0,+0,+
)6, +b) 000000000000,
0,0 +6,+c—1)—x(0, +0,+a)(b, +b)
=0,(0,+c—1)—2(0, +a)(0, +b)+ 0,0, — 20,(0, +b)
=a{z(l - 2)0?+ (c—z(a+ b+ 1)), —ab+ ((1 — )9, — b)yd,}

(d) x — —0,, 0, — 2 0000000 Fourier 00000, « OO00OODODOODOOOO,
L=0,+2ax 0 Fourier 00 F(L)ODOOO. F(F(L)ODODOOO.
F(L)=x+ 2a(—0,) = x — 2a0,,
F(F(L)) = F(x — 2a0,) = —0, — 2ax = —L.

~ Risa /Asir ~
[1390] load("nk_restriction.rr");

[1525] L=dx+2*ax*xx;

dx+2*a*x

[1526] FL=nk_restriction.fourier_trans(L, [x], [dx]);

-2%axdx+x

[1527] FFL=nk_restriction.fourier_trans(FL, [x], [dx]);

—dx—-2*a*x

-~ Kan/sml ~
sm1>[(x,a) ring_of_differential_operators 0] define_ring ;
sm1>(Dx+2xa*x) . [(x) (Dx)] laplaceO /FL set ;

smi1>FL ::

-2%axDx+x

sm1>FL [(x) (Dx)] laplaceO ::

-2%x*a-Dx

(f-hlacaulay 2

il : loadPackage "Dmodules";

i2 : R=QQ[a] [x,dx,WeylAlgebra => {x=>dx}];




2.

i3 : L=dx+2*a*x;

i4 : FL=Fourier L

o4

X - 2axdx

o4 : R

i5 : FFL = Fourier FL

o5

- 2axx - dx

o5 : R
. J

(a) T-e " =0 000 holonomic 000D I 0000 holonomic 000000000

oooooooooo?

dyee 7 = (—1=3xt?)e """ Jee i = —3e 2’ OO OO0, I = (04143212, 0p+
YO T-e ™" =00000. n000 Weylalgebra DOOOOOO IO holonomic O
00000000,/ 0000000 ch(l):=ingey(l) C Kz, 0 Krull 000 » 00
O00000000,0000000000. IO0OO (0,0,1,1) 00000000000
(8, +1+322,0,+1*} 000 (00D0D0O00) 00, ch(l) = (&,&) C Kla,t,&,&]. O
OO0 KrulOODO 200000, 70 holonomic OOO.

- Macaulay 2 ~

il : loadPackage '"Dmodules";

i2 : R=QQ[x,t,dx,dt,WeylAlgebra => {x=>dx,t=>dt}];
i3 : I=ideal (dt+1+3*x*t"2,dx+t"~3);

03 : Ideal of R

i4 : charIdeal(I)

04 = ideal (dt, dx)

04 : Ideal of QQ [x, t, dx, dtl

i5 : dim(o4)

ob = 2




(b) D/ID t0D0D000 D-0000OOOO D/(I+4D)00000. (00000000
00 000 Grébner basis 00000000000 )

~ Risa /Asir N
[1384] load("nk_restriction.rr");

[1519] I=[dt+1+3*x*t~2,dx+t"3];

[dt+3*%t~2*x+1,dx+t"3]

[1520] nk_restriction.integration_ideal(I, [t,x], [dt,dx],[1,0]);

—-- generic_bfct_and_gr :0sec(0.001976sec)

generic bfct : [[1,1],[s,1]]

SO : 0

B_{S0} length : 1

-- fctr(BF) + base :0sec(0.0009sec)

-- integration_ideal_internal :0.004001sec(0.001181sec)

[27*x~3*dx " 2+54*x " 2*dx+6%x+1] y

N
~ Macaulay 2 ~

il : loadPackage '"Dmodules";

i2 : R=QQ[t,x,dt,dx,WeylAlgebra => {t=>dt,x=>dx}];
i3 : I=ideal (dt+1+3*x*t~2,dx+t"3);

03 : Ideal of R

i4 : Dintegration(I,{1,0})

04 = HashTable{0 => cokernel | -27x3dx"2-54x2dx-6x-1 |}

1=>0
N
(—I(an/snll
sm1>(cohom.sml) run ;
smi1>[[(Dt+1+3 x t72) (Dx+t~3)] [(t)] [[(x) (t)] [1]] integratiomn ::
[ Dt+1+3 x t72 , Dx+t"3 ] ==> [ 3*x*Dt"2+t+1 , -Dt"3+Dx ]
[ [ 3%x*Dt"2+t+1 , -Dt"3+Dx ] , [ t ] ] bfm
sm1>sm1>b-function is -s
[ [ 3*x*Dt"2+t+1 , -Dt"3+Dx ] , [t ] , 0, 1 ] restalll_s
Computing a free resolution ...
Resolution procedure stoped because counter ==
A free resolution obtained.
0-th cohomology: [ 1 , [ 27*x"3%Dx"2+54*x"2*Dx+6*x+1 ] ]
sm1>-1-th cohomology: [0 , [ 1 1]
Ksm1>[ [ 1, [ 27*x"3*xDx"2+54*x"2xDx+6*x+1 1 1 , [0, [ 1 1 1]




o l-step U0
I0000000 ¢t+0000 Fourter 0000000000 F(I) = (t+1+320?,0, —3)
gooboooooooo.

0o, (t29,0,) 0000000 w=(-1,0,1,0000000000000000000.
000000000000000000000000.

- Risa/Asir ~
[1206] FI=[t+1+3*x*dt~2,dx-dt"~3];
[3*xxdt~2+t+1,dx-dt "~ 3]

[1207] HFI=map(homogenize,FI, [t,x,dt,dx],h);
[3*x*dt~2+h"2%t+h"~3,h"2*dx-dt "~ 3]

[1208] dp_weyl_set_weight(1tov([1,0]));
[10]

[1209] HG=nd_weyl_gr(HFI, [t,x,dt,dx,h],0,11);
[3*x*dt"2+h"2*t+h"3,h"2*%dx-dt"3,-3*h " 2*x*dx+(-h"2*xt-h"3) *dt-h"4, (9*h " 2x*x
(18*h"2%t-18%h"3) *x"2) *dx+6*h "~ 2%t~ 2*xx*dt+ (6%¥h~4*t-6%h"5) *x~h"4*t~2-2xh"§
27*h"2*x"3*dx " 2+54*h " 4*x " 2*xdx+6*h~6*x+h"~4*t " 3+3*h~5*xt " 2+3*xh~6*t+h"~7]
[1210] G=map(subst,HG,h,1);
[3*xxdt"2+t+1,dx-dt "3, -3*x*dx+(-t-1) *dt-1, (9*x"2*dt+(18*t-18) *x"2) *dx+6%

~2xdt+
*t-h"6,

[t~ 2kx*

dt+(6%t-6)*x-t"2-2%t-1,27*x"3*dx "~ 2+54*x "~ 2xdx+6*x+t " 3+3*t " 2+3*xt+1]
_ J

O000,0000 FI)OOODO w0000 generich-0000000O.
Risa/Asir

[1213] generic_bfct(FI, [t,x], [dt,dx],[1,0]);
S

J

generic -O O DD O0ODO0 0000. 00 ¢OO0OD000 wOODODODO (ord) 00O
2,3,1,1,00 0000000000 F(P) = 27230 4+ 542%0, + 6x + >+ 3t2 + 3t +1 0
000 t=0000, 27230 + 54220, + 62+ 10 1000000000000 0O0.

[ emt=="qt (Ary 00000) 00000000000000.

Alx) = [[Fe @000, (b) 00000 F(P) = 272%02 + 5429, + 62 + ¢* + 3% +
3t+1e€ F(I) OO Fourier O O

P = 272°9? 4 542°0, + 6z + 0; + 307 + 30, + 1
= (272°02 + 5420, + 62 + 1) + 0,(0} + 30, + 3) € I



ooo. o000,

(272302 + 54220, + 62+ 1) ® A(z) = —0,(0? + 30, + 3) ® A(x)
+oo

= — O (02 + 30, +3) e et
0

- /+°° O((07 +30, +3) e
o ot

:—R&+3@+a.5*w}

dt

+o00
0

+oo
= — [(9x2t4 — 3at? — 6t + l)e_t_zt?)}

0
=1

000, A() 000000
(272°0% + 542°0, + 6x + 1) @ A(z) =1

ooogo.

(d) Maple 00DO0OD0)000000D0O0OO0O0 ¢t=00000000000.0000000
O000000oooooo(moo)oooo.

3. f()=t(1—t)000.

(a) Ann f* 0000,
Risa/Asir

[1208] ann(t*(1-t));

[(=t72+t) *dt+(2+t-1)*s]
J

Ann f* = ((—t* + )0, + (2t — 1)s)

(b) (Es— f)ef*=0000. 000 Es;eF(s)=F(s+1) 00000000, E; < p,
s+1< —pd, 00 Melin 000, Es— f,Ann f°0 00000000 JO p,t000O
O holonomic OO0 O 0OOOOOOOOOMO.
J=p—t(1—1t),(=t* + )0, + (2t — 1)(—pd, — 1)).
J 0O holonomic 0000000000000 ch(J)O Hilbert 0000000000,

(Risa/Asir ~N
[1209] J=[p-t*(1-t), (-t~ 2+t)*dt+(2%t-1)*(-p*dp-1)]1;

[p+t~2-t, (-2%t+1) xp*dp+ (-t~ 2+t) *dt-2*t+1]

[1210] V=[p,t,dp,dt];

[p,t,dp,dt]

[1211] M=newmat(5,4,([[0,0,1,1],(1,1,1,1],[0,0,0,-1],[0,0,-1],[0,-11]1);
[0011]

[1111]

000 -1]

[0OO0-10]]




[0-100]
[1212] G=nd_weyl_gr(J,V,0,M);
[p+t~2-t, (-2%t+1) *p*dp+p*dt, (4*p~2-p) *dp+(2*t-1) *pxdt+4*p]
[1213] IN=[p+t~2-t, (-2xt+1)*p*dp+p*dt, (4*p~2-p) *dp+(2*t-1) *pxdt] ;
[p+t~2-t, (-2%t+1) xp*dp+p*dt, (4*xp~2-p) *dp+(2*t-1) *p*dt]
[1214] DIN=map(dp_ptod,IN,V);
[(1)%<<0,2,0,0>>+(1)*<<1,0,0,0>>+(-1)*<<0,1,0,0>>,
(-2)%<<1,1,1,0>>+(1)%<<1,0,1,0>>+(1)*<<1,0,0,1>>,
(4)*%<<2,0,1,0>>+(2)*<<1,1,0,1>>+(-1)*<<1,0,1,0>>+(-1)*<<1,0,0,1>>]
[1215] HDIN=map(dp_ht,DIN);
[(1)%<<0,2,0,0>>, (1)*<<1,1,1,0>>, (1)*<<2,0,1,0>>]
[1216] HIN=map(dp_dtop,HDIN,V);
[t~2,t*p*dp,p~2*dp]
[1214] sml.hilbert ([HIN,V]);
5/2%h"2+3/2*h+1
- /
Hilbert 0000000 200000 J O holonomicO0OOOODOOODODO.

() D/JO 00 ¢00000 P-000000000000,B(s)=Jf,fd0000 s0O
0000000 (contiguity relation) D 00O .

-~ Risa/Asir N
[1384] load("nk_restriction.rr");
[1519] J=[p-t*(1-t), (-t~ 2+t)*dt+(2*xt-1) *(-p*dp-1)]1;
[p+t~2-t, (-2%t+1) *p*dp+ (-t~ 2+t ) *dt-2*t+1]
[1520] FJ=nk_restriction.integration_ideal(J, [t,p], [dt,dp],[1,0]);
—-- generic_bfct_and_gr :0.004sec(0.007393sec)
generic bfct : [[1,1],[s,1],[s-1,1]]
SO @ 1
B_{S0} length : 2
-- fctr(BF) + base :0sec(0.004466sec)
-- integration_ideal_internal :0.008001sec(0.005727sec)
[ (4*p~2-p) *dp+2*p]
\_ /
00000000, 4%, —pd,+2p 00 Melin 000000 O0ODO

4B (—s— 1)+ (s+1)+2E; = —4(s+2)Es+ (s+ 1)+ 2E, = —2(2s+ 3)Es + (s + 1)

O B(s) = fol ffdt 0 annihilate 00000000 . 00O, —(2(25+3)Es—(s+1))eB(s) =
oboobo.bo0,00b00000

2(25 + 3)B(s + 1) = (s + 1)B(s).

() 000000000 B(10000) 000000,
(¢)0000000000,s000000

s s!

T T w0

B(s) =



D0000.000,B(0)=f,d=1000

s! (s1)?
B(s) = 2225+ DI~ (25 + 1)1

B(10000) 000000000 OOODOOOODOOOOODOOD.

Risa/Asir
[1217] for (B=1, S=1; S<=10000; S++) B*=2%(2*S+1)/S;
[1218] B;
Oo0oOon0o (obeo230000)
- J

4 f)=tib(1-t,—t,) 00000000000,

By(s) = [, fodt, (De={(t1,t2) |0< 1 <1,0<t, <1-4,}) 0000000 (00, Dy O
oooo).
~ Risa/Asir ~

N

[1384] load("nk_restriction.rr");
[1519] F=t1xt2*x(1-t1-t2);
—t1*t272+(-t172+t1) *t2

[1620] A=ann(F);

[-2%t1*t2*%dt2+ (3%t 1t 2+t172-t1) *dt1-3*s*t2+s, t1*xt2xdt2+(t172-t1) *dt1-3*s*t1+f,
(£272+(2%t1-1) *t2) ¥dt2+ (-2%t 1*¥t2-t 172+t 1) *dt 1]

[15621] MA=map(subst,A,s,-p*dp-1); /* s0 1000000000000 =/
[-2%xt1xt2*%dt2+ (3%t 1*xt2+t172-t1) *dt1+(3*p*t2-p) *dp+3*t2-1,t1xt2xdt2+(t172-t1)
dt1+(3*p*xtl-p) *dp+3*t1-1, (£t272+(2*t1-1) *t2) *dt2+(-2*t1*t2-t172+t1) *dt1]
[1522] MA=cons (p-F,MA);

[t1xt272+(t172-t1) *t2+p, 2%t 1kt 2xdt2+ (kL 1xt2+t172-t1) *dt 1+ (3*p*t2-p) *dp+3*tP-
1,t1xt2+dt2+(t172-t1) *dt 1+ (3*p*t1-p) *dp+3*t1-1, (£272+(2%t1-1) *t2) ¥dt 2+ (-2*t 1t
2-t172+t1)*dt1]

[1523] nk_restriction.integration_ideal (MA, [t1,t2,p],[dt1,dt2,dp],[1,1,0]);
-- generic_bfct_and_gr :0.016sec + gc : 0.004sec(0.02054sec)

generic bfct : [[1,1],[s,1],[s-1,2]]

SO : 1

B_{S0} length : 3

-- fctr(BF) + base :0.004sec(0.004sec)

-- integration_ideal_internal :0.004sec(0.002161sec)
[(27xp~3-p~2) *dp~2+ (54%p~2-p) *dp+6%*p]

x




(27p% — p*)02 + (54p® — ), +6p 00 Mellin 00 O

(27p — 1)p23§ + (54p — 1)po, + 6p = (27p — 1)pd,(pd, — 1) + (54p — 1)pd, + 6p
= (27p — 1)(pdy)* + 27pd, + 6p
— (27TE, — 1)(=s — 1) + 27E,(—s — 1) + 6 E,
= (27(s +2)* = 27(s +2) + 6) B — (s + 1)*
=3(3s+4)(3s +5)E, — (s + 1)

00000, By(s) 00000000
3(35 +4)(3s 4+ 5)Ba(s + 1) = (5 + 1)?By(s).

000,B(0)=1/200000 s000000,

5 2? 12
B = cee . . B(0
2(8) = 3B T 35 7 9) 5738 3105 20
B 5 22 12 1
© 3(35+1)(3s +2) 3-7-8 3-4-5 1-2
(s1)?

T 35(3s + D)IN(3s + 2)!1]

(s))?
(3s+2)!"

gooo ,Eﬁ(lOOOO)I] oo0 100 143190000,
(O0) f(t) = ([T te) A= ) 000 Dy ={(t,....t) [0<t; <131 (1<i <

=1

n)} 000000 Bu(s)= [, fdt0 s000000D0),

(s!)rtt
(CEDEE

B,(s) =

1111
5 A= 0110 -1 |OOO.
0011 -1

(a) ADOOOO A-0000O0O0ODOO JOoOooao.

~ Risa /Asir N
[1236] A=[[1,1,1,1,1],(0,1,1,0,-1],(0,0,1,1,-1]];
(ct,1,1,1,11,10,1,1,0,-11,[0,0,1,1,-1]1]

[1237] B=[b1,b2,b3];

[b1,b2,b3]

[1238] G=sml.gkz([A,B]);
[ [x5*dx5+x4*dx4+x3*dx3+x2*dx2+x1*dx1-bl, -x5*dx5+x3*dx3+x2*dx2-b2,

-x5*dx5+x4*dx4+x3*%dx3-b3,dx2*dx4-dx1*dx3,dx3*dx5-dx1"2,dx3"2*dx5-
dx1*dx2*dx4,dx3"3*dx5-dx2"2*dx4"2], [x1,x2,x3,x4,x5]]




(b) ;00000000000 J0O §000000000000000000 (30000
000). ADODD0DOO0000O0007

~ Risa /Asir N

[1239] J=G[0]$

[1240] VDV=[x1,x2,x3,x4,x5,b1,b2,b3,dx1,dx2,dx3,dx4,dx5,dbl,db2,db3];
[x1,x2,x3,x4,x5,b1,b2,b3,dx1,dx2,dx3,dx4,dx5,dbl,db2,db3]

[1241] M=newmat(17,16,[[1,1,1,1,1,0,0,0,1,1,1,1,1,1,1,111)%

[1242] for (I=0;I<16;I++) M[1][I]=1;

[1243] for (I=0;I<15;I++) M[2+I][15-1I]=-1;

[1244] M;

(0)

[1245] J1=nd_weyl_gr(cons(dx1,J),VDV,0,M);
[b174+(-3*b2"2+4*b3*b2-3%b372) ¥b1 "2+ (2*¥b2"3-2*b3*b2"2-2*b3 " 2*¥b2+2*b3"3)
*b1-2*b3*b2"3+5*b3"2%¥b2"2-2*b3"3%b2,dx1,... ()

v, —2%x5*dx2*dx5+ (b1-b2) *dx2]

[1246] P1=J1[0];
b174+(-3*b2"2+4*b3*b2-3*%b3"2) *b1 "2+ (2*b2"3-2*xb3*b2"2-2%b3 " 2*b2+2
*b373) *b1-2%b3*b2"3+5*b3"2*b2"2-2%b3 " 3%b2

[1247] fctr(P1);

[[1,1], [b1-b3,1], [b1-b2,1], [b1-b2+2%b3,1], [b1+2%b2-b3,1]]

(J + (01)) N Clby, ba, by] = (b — b)(by — bs)(by — by + 203)(by + 2by — b))

gooboogg,

(J + (B2)) N C[by, by, bs) ((by — b3)(by + 2by — b3)(by + 2by — by — 1)(by + 2by — by — 2))
(J + (05)) N C[by, by, bs] = ((by — by + 2b3)(by — by + 2by — 1)(by + 2by — by)(by + 2by — by — 1))
(J + (1)) NCby,ba,bs] = ((by — bs)(by — by + 2b3) (b1 — by + 2by — 1)(by — by + 2bs — 2)
(J + (05)) N Clby, by, bs] = ((by — by)(by — by — 1)(by — bs)(by — bs — 1)).
000000

00 A= (ay,az a3 a4,a5) 0000 (by,by,bs)-00000000,00 ¢ 000000000
0000 cone0000. 0000, 00000000000.0 00000000000
000 cone000,eq;000000000.0000,0000000 facet O agazas 0 agasas
020000 (00000). 00200 facet 0000000000000, by —by+2bs =0,
b +2b,—b;=0000,0000000000000000000000000000,00
00000000000000.000000000000000 [SST2]000.

10



b2

6. Appell 0O OO F O Plaffan OOODOOODO.

0,0, +0,+c—1)—2(0, +6,+a)0,+Db)
0y(0 + 0, +c—1) —y(0, + 6, + a)(0, + 1)

~ Risa/Asir

[1221] load("yang.rr");

[1625] yang.define_ring([x,y]);

{[euler, [x,y]], [x,y], [0,0], [0,0], [dx,dy]}

[1626] S=dx+dy;

dx+dy

[1627] Li=yang.mul(dx,S+c-1)-x*yang.mul (S+a,dx+bl);

(—x+1)*dx "2+ ((-x+1) *dy+(-a-bl) *x+c-1) *dx-bl*x*dy-bl*akxx

[1628] L2=yang.mul(dy,S+c-1)-y*yang.mul (S+a,dy+b2) ;
((=y+1)*dy-b2*y) *dx+(-y+1) *dy "2+ ((-a-b2) *xy+c-1) *dy-b2*axy
[1629] G=yang.gr([L1,L2]);

[((b2*y*x-Db2xy) *dx+((y-1) *x-y~2+y) *dy "2+ (((a-b1+b2) *y-c+bl+1)
*xx+(-a-b2) xy 2+ (c—1) xy) xdy+b2*a*xy*xx-b2*axy~2) / ((y-1) *x-y~2+y) ,
(((=x+y) *dy+b2*y) *dx-bl*x*dy) / (-x+y) , ((-x"2+(y+1) *x-y) *dx~2+(
(a-b1)*x~2+((a+b1-b2) *y+c-1) *x+ (-c+b2+1) *y) *dx+ (b1l*y-bl) *x*dy
—blxa*xx~2+bl*xaxy*x)/(-x"2+(y+1) *x-y)]

[1630] yang.stdmon(G) ;

[dx,dy,1]

[1631] Base=[1,dx,dy];

[1,dx,dy]

11




[1632] Pf=yang.pf (Base,G)$
[1633] Pf[0];

[0 (/&) 0]

[ (-blxa)/(x-1) ((-a-bl)*x"2+((a+bl-b2)*y+c-1)*x+(-c+b2+1)*y)/(x"3+(-y-1)*x"R+y*x) (b
[ 0 (2*xy)/(x"2-y*x) (-b1)/(x-y) ]
[1634] Pf[1];

[00 (/)]

[ 0 (b2)/(x-y) (-bl*x)/(y*x-y~2) ]
[ (-b2*a)/(y-1) (-b2*x+b2)/((y-1)*x-y~2+y) (((-a+bl-b2)*y+c-bl-1)*x+(a+b2)*y[2+(-c+1)
\_ J

000 F=(f6,/,6,/)Y 0000,

0. F =Pf[0]F, 0,F =Pf[1]F
gooooooooobo.
7. (0000, (modified) marginal likelihood integral)
fo = (prazs + (1= p)yaya) (pr (1 = 2) + (1 = p)yn (1 = 12))

DDDDD,fcffdpdxldxgdyldyQD sdoooooooooooooooooooooo. o
O:mll.rr

oon
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