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restart: #1243,1342

aa:=proc(n,i,j) option remember: local s: if n=1 then return(l):
fi: if n=2 then if i=1 and j=2 then return(l): fi: if i=2 and j=1
then return(q): fi: return(0): fi: if n=3 then if i=1 and j=2 then
return(l): fi: if (i=1] and j=3) or (i=2 and j=1) or (i=2 and j=3)
or (i=3 and j=1) then return(q): fi: if i=3 and j=2 then
return(g”2): fi: return(0): fi: if 0<i and i<j and j<n then
s:=gq*add(aa(n-1,i,k) ,k=i+l..j-1)+add(add(add(g” (c+1l) *binomial (i-a-
1l,c)*aa(n-2-c,a,b) ,b=a+l..j-2-c),c=0..i-1-a),a=1..i-1): if j=i+l
then
s:=s+aa(n-1,i,i+l)+add(add(g”* (c+1l) *binomial (i-1-a,c) *aa(n-2-c,a,i-
c),c=0..i-1-a),a=1..i-1): fi: return(simplify(s)): £fi: if j=n and
i>0 and i<n then

return (simplify(add(aa(n-1,i,3jj),jj=1..i-1)+g*add(aa(n-1,1i,33j),Jj=
i+l..n-1))): fi: if j>0 and j<i and i<n+1l then

return (simplify (add(g*aa(n-1,j,k) ,k=1..n-1))): fi: return(0): end:
NN:=14:

AA:=(x,v,w)->add (add(add (aa(n,i, j) *x*n*v*i*w”*j,j=1..n) ,i=1. .n) ,n=2
. .NN) :
AAN:=(x,v,w)->add (add (add (aa(n,i, j) *x*n*v*i*w*j,j=1..i-1) ,i=1..n),
n=2. .NN) :
AAP:=(x,v,w)->add (add(add (aa(n,i, j) *x*n*v*i*w*j,j=i+l. .n) ,i=1..n-1
) ,n=2..NN) :

CC:=(x,v)->add(add(aa(n,i,i+l) *x*n*v”*i,i=1..n-1) ,n=3. .NN):

#EQ1

simplify (taylor (-AAN (x,v,w) +gq*v 2*w*x*2+v*x*q/ (1-v) *AA (x,v*w,1) -v*
2*x*q/ (1-v) *AA (v*x,w,1) ,x,14));

()(x14)
#EQ2
simplify (taylor (-AAP (x,V,W)+v*wr2*x*24+w*x*AAN (w*x,Vv, 1) +q*w*x*AAP (W
*x,v,1l)+gq*w*x/ (1-w) * (AAP (x,v,w) -AAP (w*x,v,1) ) +g*x*2/ (q*v*w*x+v-1) *
(vA2*w 2/ (g*v*wrx+v*w-1) *AAP (v*w*x/ (l-g*v*w*x) , 1-g*v*w*x, 1) +v*w*2/
(1-w) *AAP (w*x,v,1) -v*2*wr2/ (gq*v*w*x+v*w-1) *AAP (x, 1-g*v*w*x , v*w/ (1-
g*v*w*x) ) -v*w*2/ (1-w) *AAP (x,V,W))
+W*CC (X, V*W) —q*vA2*WwA3*xA3-q*v* W 2*xA2*AA (viw*x ,1,1) —~g*v*w 2*x*2/ (
g*v w*x+v*w-1) * (AAP (v*w*x/ (1-g*v*w*x) ,1-g*v*w*x,1) -AAP (x, l-g*v*w*x
yV¥W/ (l-gq*v*w*x))) ,x,14)) ;

O(x14)
#EQ3

simplify (taylor (-w*CC (x,Vv*w) +g*vA2*wA3*x*3+q*v*wr2*x*2*AA (v*w*x, 1,
1) +q*v*wA2*x22/ (Q*v*w¥*x+v*w-1) * (AAP (v*w*x/ (1-g*v*w*x) ,1-g*v*w*x, 1)
-AAP (x,l-g*v*w*x,v*w/ (l-g*v*w*x))) +w*xX*CC (X, V*W) +v*w 2*x*3



+q*w*x 2*AAP (x, l-g*v*w*x , v*w/ (1-g*v*w*x) ) ,x,14)) ;

O(x14)

> eql:=-FAAN (x,V,W) +g*v 2*w*x*2+v*x*q/ (1-v) *FAA (x,v*w, 1) -v*2*x*q/ (1-
v) *FAA (v*x,w,1) ;
simplify (taylor (subs (FAAN(x,v,w)=AAN(x,v,w) ,FAA(x,v*w,1)=AA(x,V*Ww,
1) ,FAA(v*x,w,1l)=AA(v*x,w,1) ,eql) ,x,14));

vxqg FAA(x,vw, 1 v x FAA(vx,w, 1
eql?—$A$®Kxn4w)+quwxz+ 1 ( )— 1 ( )

1-v 1-v
O(x14)
> eq2:=-FAAP (x,V,W)+v*wr2*x*24+w*x*FAAN (w*x ,v,1) +q*w*x*FAAP (w*x ,v,1) +
g*w*x/ (1-w) * (FAAP (x,v,w) -FAAP (w*x,v,1) ) +g*x*2/ (g*v*w*x+v-1) * (v 2*w
22/ (g*v*wrx+v*rw-1) *FAAP (v*w*x/ (l-g*v*w*x) ,1-g*v*w*x , 1) +v*w*2/ (1-w)
*FAAP (w*x,v,1) -v*2*w*2/ (g*v*w*x+v*w-1) *FAAP (x, l-g*v*w*x , v*w/ (1-gq*v
*w*x) ) -v*wr2/ (1-w) *FAAP (x,V,wW))
+w*FCC (x ,v*W) —q*v 2*wr3*x*3-q*v*w r2*x*2*FAA (v*w*x,1,1) -
q*v*wr2*x22/ (g*v *wrx+vrw-1) * (FAAP (v*w*x/ (1-g*v*w*x) ,1-g*v*w*x,1) -F
AAP (x,l-g*v*w*x , v*w/ (l-g*v*w*x))) ;
simplify (taylor (subs (FAAP (x,v,w)=AAP(x,v,w) ,FAAN(w*x,v,1)=AAN (w*x,
v,1) ,FAAP (w*x,v,1)=AAP (w*x,v,1) ,FAAP (v*w*x/ (1l-g*v*w*x) ,1-g*v*w*x,6 1
)=AAP (v*w*x/ (l-g*v*w*x) ,1-g*v*w*x,1) ,FCC(x,v*w)=CC(x,v*w) ,FAAP (x,1
—g*v*w*x , v*w/ (l-g*v*w*x) ) =AAP (x, l-g*v*w*x , v*w/ (1-g*v*w*x) ) ,FAA (v*w
*x,1,1)=AA(v*w*x,1,1) ,eq2) ,x,14));

eq2 .= -FAAP(x,v,w) + vwi X+ wx FAAN(wx,v,1)+qgwxFAAP(wx, v, 1)

VWX

v%fFAA%i ;qvwx+lJ]

qgwx (FAAP(x,v,w)—FAAP(wx,v, 1)) ) —qvwx+1
+ +qgx

I-w 1 gvwx+vw-—1
5 5 vw
) viw  FAAP| x,—qvwx+1,——— )

vw  FAAP(wx, v, 1) —qvwx+1 vw” FAAP(x, v, w)

+ p— J—
l-w gvwx+vw-—1 I-w

(qvwx+v—1)+WFCCQ;vw)—qv%fx3—qvw%fFAAﬁmv&l,U

) > VWX vw
gvw x |FAAP|———, —qvwx+1,1 |-FAAP|x, qvwx+1,—
—qgvwx+1 —qgqvwx+1

gvwx+vw-1
I O(x™)

> eq3:=-w*FCC (x,Vv*W) +q*v*2*wA3*x*3+gq*v*wr2*x*2*FAA (v*w*x,1,1) +g*v*w’
2*x72/ (g*v*wrx+v*w-1) * (FAAP (v*w*x/ (1-g*v*w*x) ,1-g*v*w*x,1) -FAAP (x,
l-g*v*w*x , v*w/ (l-g*v*w*x))) +wW*X*FCC (X, V*W) +v*w 2*x"3
+q*w*x*2*FAAP (x,l-g*v*w*x, v*w/ (1-g*v*w*x) ) ;

simplify (taylor (subs (FCC (x,v*w)=CC(x,v*w) ,FAA (v*w*x,1,1)=AA (v*w*x,




1,1) ,FAAP (v*w*x/ (-g*v*w*x+1l) ,—~g*v*w*x+1,1)=AAP (v*w*x/ (-g*v*w*x+1) ,

-g*v*w*x+1l,1) ,FAAP (x, ~gq*v*w*x+1 ,v*w/ (-g*v*w*x+1) ) =AAP (X, ~g*v*w*x+1

,V*W/ (-gq*v*wrx+l) ) ,eq3) ,x,14));
e¢h=—wFCCQ;vw)+qv%fx3+qvw%fFAAOMM%I,U

) 5 VWX vw
gvw x |FAAP|————, —qvwx+1,1 |-FAAP|x, qvwx+1,—
—qgvwx+1 —qgqvwx+1

+
gvwx+vw-1

+waCCU;vw)+x3vw2+qwmgFAAP(n—qvwx+1;——lﬁl——j

—-gqvwx+1

; O(x'™)

[ > #formulas

[ > AAAP := (x, VvV, W) ->
1/2%x 2% v*xw 2% (—14+v+wrx+ (4*XgQr2*vA2*WA2* XA 2-4*q*vA2*wA2*x A 2+v A 2*wh2
*RA2-4* QI VIWRX-2*vrwrkx+1) A (1/2) *v-6* VA2 W VA3 RWA2* A2 -9k yA2hwA 2Kk x A
2-vA3*WA3* A3+ (4*gQr2*vA2*WA2* XA 2-4* QR v A2*WA2* XA 24V A2* WA 2*x N2 -4* gty
Wk -2*viwkx+1) A (1/2) *wWwrxx+2*vA3*WA3* XA 2-4*yr2*WwA3KxA2-2*%yA3*ywA 2k x—
A* v WA2* X -5 v Wk R+A*vIWA2¥xA242% (A*gR2¥vA2*WA2* XA 2-4*qhv i 2 wA2*x N2
FVA2*WA2*X A2 -4 X QI vIWwrk -2 vriwhx+1) A (1/2) *vA2* w3 wA3 ARy A24+6* vA2%
W*X+10*vA2*WA2*x-2% (4*qQr2*VA2*WA2* XA 2-4*q*vA2*WA2*x N 24V A2*WwA2*x "2~
Axg*vrwrkx-2*vrkwrkx+1l) A (1/2) *qrvrwr2*xA2-2% (4*qr2*xvA2*wr2*x 2-4*grvh
2 WA2*XA24VA2IWA2*XA2-4* i vIWwhR-2* viwrkx+1l) A (1/2) *gh2*vA2*wA3*xA2+42
* (A*gr2*VA2*WA2* XA 24X QI VA2*WA2* XA 24V A2*WA2* XA 2 -4 grviwhkx -2 viwrx+
1)~ (1/2) *g*vA2*WA3*XA242% (4*qr2*vA2*WA2*RA2-4*q*v A2 WwA2*x N 24+vA2*wh
2 xA2-4*xgrvriwkx-2*viwkx+1l) A (1/2) *q*viwr2*x- (4*gr2*xvA2*wr2*xx 2-4*g*
VA2*WA2*XA24vA2*WA2*x A2 -4 *qrviwrx-2%vxwrx+1) A (1/2) + (4*gr2*vr2*wh2*
XN2-4*g*vA2*WA2*XA24VA2*WA2*x A2 -4 grviwrkx-2*viwkx+1) A (1/2) *g*viwrx
+ (4*gr2*vA2* WA2* XN 2-A*q*VA2* WA2* XN 24V A2 WA2* XA 2 -4 g viwkx -2 viwrx+
1)~ (1/2) *gr2*v A 2*wA3*x A3 (4*qr2*vA2*WA2*RA2-4*q*v A2 WA2*x N 24+vA2*wh
2*xA2-4*q*viwrkx-2*vrwrxx+l) A (1/2) *q*vr2*wA3*x 3-q*v 2 wr3*x 3+qrvr3
*WALRXANA4 (A*Qr2¥VA2* WA2*XA2-A* IV A2*WA2* XA 24V A2FWA2*x A2 -4 g viwkx—
2% yrwrkx+1) A (1/2) *v*wrA2*xx A2 (4*qr2*vA2*WA2*xA2-4*qrv A2 wr2*xx N 24+vA2*
WA2*XA2-4*xq*vrwrkx-2*vrwkx+1) A (1/2) *vA2*whx+vA2*wrA2*xx 2% (4*qr2*vAh2*
WA2*XA2-4*xq*vA2*WA2*XA24vA2*WA2*xA2-4*grviwkx-2* v wrx+1) ~ (1/2)+7*qg
*YA2IWA2,XN2-2*qr2* v A2 WA2* XM 243 QI VIWRR+6* QA 2*vA3* WAL xA3-2*grvh3
*WA2*RA242* QI VASIWAZHRAZ-2% (4*gr2*vA2*WA2*XN2-4*qRv A2 WA2* x A2+ 2%
WA2*XA2-4*q*viwkx-2*vrwrx+1) A (1/2) *vA2*Wwr2*xx-4*yA2*wr2*x*xg-2*q*v 2
*WARF6FQr2FVA2FIWAZRRA2-2 QR vIWwA2*x -3 WA A3 gqr2* v 242+ gr3FvA3 w4
*XANA-AFWABFRA2* QI VA -3 FRWALRXNAFQA2FVAZ -2 WA AR AZHQIVAS+HA*R QR VA3 FWA2
*X=-4*gQr3*VASIWANLFRRAZ 2% (A*QR2FVA2FWA2*RA2-4F RV A2*WA2* XA 24V A2* W A2 K
XA2-4*gq*vrwkx-2*viwrx+1) A (1/2) *vrwx+4*viw) / (Q*viwrx 2-2*gq*viwrx-v
*WhRA24+3¥vIWr -2 vriw-x+1) / (QP2*vIWA2*RA2-qrvIWA2* A2 -grwhR+VIWER-W




*x-v+1l) / (g*viwrx-viwrx-1) ;

1
AAAP:=(x,v,w)—)5x2vw2(—l—9v2w2x2—qv2w3x3+qv3w4x4

2 2.2

+«/4q vV x® —4qv w Xt + v Wt X —-4gvwx-2vwx+1lvwx

2

—«/4q VX —4qv w Xt + v Wt X —4gvwx-2vwx+1 Vwx

+vwx«/4qvwx 4qv w Xt + v w2x2—4qvwx 2vwx+1 - 2q2vzwzx2
+7qvwx+3qvwx+6qvw4x3 2qvwx+2qv w X
2 2 2 3 33

—2«/4q vt X —4qv w X+ v Wt X —4gvwx-2vwx+1 Vuwlx vy wixr = v wlx

+«/4q Vo —4qv w X+ w X —-4gqvwx-2vwx+1 wx— Svwx+2v wx

3 2 2 2 2
AV W2V wrx—4vwix+dvutx

+2«/4qvwx—4qv w X+ v Wt X —-4gvwx-— 2vwx+1 vV w+3w X vV 46V wx
+10V wix+v— 4vwxq 2qv wx+6qvw3)c2 2qvw2x 3w3x3q2v2

+2qvw4x4 4wxqv 3w4x4c]2v3 2wxqv +4qv W x — 4q3v3w4x3

2.2

—2«/4q vt X —4qv w X2+ v W x —4gvwx-2vwx+lvwx+wx

2

A APV W —dg VW R VW —dgvwx—2vwx+lv—6VwH+dvw
q q q

2

+«/4q V' x® —4qv w Xt + v Wt X —4gvwx-2vwx+1lgvwx

2 3.3

+«/4q vVl x® —4qv wxt+ v Wt X —-4gvwx-2vwx+1 q V' x

2 3.3

—«/4q vVl x® —4qv w Xt + v Wt X —-4gvwx-2vwx+1 qv w X

2 2 .2

—2«/4q vt X —4qv w X+ v Wt X —4gvwx-2vwx+1lgvwx

2 3.2

—2«/4(] vt X —4qv wrxr + v wt X —-4gvwx-2vwx+1 q V' x

2 3.2

+2«/4q vt X —4qv wrxr + v wt X —-4gvwx-2vwx+1 qv w X

+2«/4q Vvw X —4qv w X+ w X —-4gvwx-2vwx+1 qvwzx

—«/4q Vol X —4qv w Xk + v w? X -4gvwx-— 2vwx+1)/(
(qvwx —2qvwx—vwx +3vwx—-2vw—x+1)

(q2vwzxz—qvwzxz—qwx+vwx—wx—v+1)(qvwx—vwx—l))

[ > AAAN:=(x,V,W) =>1/2*x A 2*wkyr2*xqg* (-2- (4*q2*vA2*WA2*xA2-4*q*v 2 wr2*

XA24VA2*WA2*XA2-4*qrviwkx-2*viwkx+1) A (1/2) *vA2*wrx 2+ (4*gh2*v i 2*wh
2% xAN2-4* QI VA2*WA2*XA24VA2*WA2* A2 -4 gqiviwkx-2* viwrx+1) A (1/2) *g*v*x
A2+ (A*gh2*VA2*WA2* XN 2-4* Qi VA2 WA2* XA 24V A2 WA2* X N2 -A*giviwrkx-2* viw*k
xX+1) 2 (1/2) *vA2*wrx— (4*qr2*vA2*WA2*xA2-4*qrv A2 WA2* XA 24vA2*wh2*x 2~
A*xg*vrwrkx-2*vrkwrkx+1l) A (1/2) *vrwrxr2-2*qr2*v*x24+2*qrv x-3*grvrxr2+2
*vkwt (A*gQr2*VA2FIWA2*)XA2-4* QR VA2FWA2* XA 24V A2F)WA2* N2 -A*giviwkx-2%v*
Wxx+1) A (1/2) *qr2*vA2*WwA2*xxA2- (A*gr2*vA2*WA2*xx A 2-4*q*vA2*wA2*x A 2+v A



2 WA2*XA2-4*qrvIwkx-2*viwrkx+1) A (1/2) *gh2*vA2*whx A3+ (4*Xgr2*xvA2*wA2*
XA2-4*q* VA2 WA2*XA24VA2*WA2* X A2 -4 Qv wrkx -2 viwrx+1) A (1/2) *grvi2*w
*XA3- (A*gr2F*VA2FWA2*RA2-4 QA VA2FWA2* XA 24V A2F]WA2* XN 2-A*grviwRkx-2%v*
wWrx+1) A (1/2) *g*vrwr2*x-2*xq*x " 2*vA2*wA24+2*qrxA3*vA2*wAr2-gqr2*x 3*vAr3
*WA3- (A*gQr2*VA2FWA2*RA2-4 QA VA2FWA2* XA 24V A2F]WA2* XN 2-A*grvIwRkx-2%v*
wxx+1) A (1/2) *q*vA2*WA2*X+X+2*WHVA3*WA2* XA 2-vA2*wA2*xA3-vA2*wA3*x+v
A2*WhRAZ-VA2* Wk R -2, Q W R-VAS*WA2* A3+ (4*gh2*vA2*WwA2*x N 2-4*q*vr2*w”h
2 RA24VA2*WA2*XN2-4* QI vIWwrk -2 viwkx+1) A (1/2) *vrwA 2+ (4*Xgr2*xvA2*wA2*
XN2-4*g*vA2*WA2*XA24VA2*WA2*x A2 -4 *qrviwkx-2*viwrx+1) A (1/2) *vrx” 2+ (
A gQr2*vA2*WA2*XA2-4* qQhvA2*WA2* XA 24VA2¥]WA2* N2 -4 giviwrkx-2* viwrx+1)
A(1/2) *Wwhx+4*g*vA2*Wwrk A2 - (A*QA2*VA2*WA2*RA2-4*qivA2*WA2* X A2+ A 2% WA
2 xA2-4*xgrviwkx-2*viwrkx+1l) A (1/2) *X+v*x+qrvi2*wr2*x+4*grviwrx 2+2*q
*IWA2*YAIRXAZ-2*XgA2FWRVA2* XA 24+qQIWA2¥ vk x—qr2 VA2 WA2*x N2 -2 g 2* v 2% w
A2*AI-2 qR2¥VIWhRN2-2* Q¥ RABIVA2*W-2*Xqr2*x A3 vA3IWA2-3*gqr2* x4 *vA3
*WA2-3FvHIWA24+2*¥ QR R-2 ] VIWRXAVIWA2F XA 2-WhR-2*qr A v A3 FWwA2*x M 4+2* g3 * v
AZ*WAZ*XA3+4*gAB* VA WA2* XN A+gIVASIFWA2¥ XM A+4* A3 RV A2*wrkxA3+2* gl 2* Yy
AB* WA2*N2-2*gr2* v A2* WA XN 2-gr2*vA2* Wk RAZ -2 qrvA3*WwA2*x A 2+gFvA2Fw
AZ*RA242*gA2*VIWA2* XN 242 ¥ QI VA2FWAS R-2* QR vIWA2* xA2-2*qRvA2*wrkx+2* v
A2 WA2*R42*WA2*vhx— (A*XQR2*VA2*WA2* XA 24X Q¥ v A2 WA2* XN 247 A 2% WA 2*x N2~
A*xg*vrwrkx-2*vrwrkx+1l) * (1/2) *v*x-x"2*v+x 2*wA3*yA3*q-2*qr2*vA3*wr3*x
~r2) [ (Qr2*vA2*wrx A 2-q*vA2*wrx A 2-q* v x+viwrkx-vix-w+l) / (Q¥viwrx-viwkx
-1) / (g*2*v*wrx " 2-q* v wrxA2+viwrkx-g*x-viw-x+1) ;

1
AAAAHZ(x,mwv)—>5x2w19q(—2

2 2

+J4q%}w%f—4QV%fx2+fw’f—4qvwx_2vwx+llgwx+4qvwx

2 .2 2.2 2.2 2 2 2 2.2 2.2

+2fvw/x—2qvw.x—q1/w;x—2qfwmf—2quzx+vﬂvx

2

+J4q%ﬁw%f—4qv%ﬁx2+fW)f—4qvwx—2vwx+lwx—2qwx—2vwx

2 22 2 2 2 2 2 2 2 2
F2VW XHVYW X =V Wwx+2V W x-3gvx -2q¢ vX +2qvx+x+2wH+V W xgq

2 2.2 32 2 323 233 3 324 2 2 3
—2qVwWxX=2¢ VWX +gVWX+w x gv —¢g X VvV w+gv wx —q v wx
2 3 2 3.2 2 2 33 2. 22 2 2 2 3 2 2 32
+gV WX +2gxX VW H2gw VX 2wV X -2 Vv wx —2q¢g vwx —2gx Vv w
233 2 2. 4.3 2 4.3 2 4 3.3 3.3 3.3 2 4 3.2 3
2 xvw =3gxvw =-2qgvwx+2gvwx+4gv wx +4qg Vv wx

3 2.3 3 2

+2q2fw3f+2qvavx—2q VoW X

2.2 22 2 2.2 2 22 2 2
—J4q1¢w;x—4qv1vx +VvVwx —4gvwx-2vwx+1 v wx

+J4q%}w%f—4qv%ﬁx2+fmﬂf—4qvwx—2vwx+1qvf

2.2 22 2 .22, .2 22 2
—J4q\/w.x—4qvvvx4ﬂ/w.x—4qvwx—2vwx+lvwx

2.2 22 2 .22, .2 22 2.2 22
+J4q11w_x—4qv1vx +vwx —4dgvwx-2vwx+1 g Vv wx

2.2 2 2 222, 2 22 2 2 3
—¢4q\/w.x—4qv\Mx-+VW)x—4qvwx—2vwx+lq\/wx



+«/4q V' X —4qv w1V Wi’ —4dgvwx-2vwx+1gqgv S wx

—J4qVvvx—4qvw3x+vvfx—4qvwx 2vwx+1qvwvx+4qvwx2

—«/4q Vol X —4qv w? Xt + v w? X —4dgvwx-2vwx+1x- 3vw2—wx+2vw+2qx

2 2 2.3 2 3 3 3 2.3
+vVvX—vXx —VWX—VWX+V wx —v w X

+«/4q VX 4qv w? Xt + v w? X —4dgvwx-2vwx+1 v

+«/4q VX —4qv w? Xt + v w? X —4dgvwx-2vwx+1 v

2

—«/4q Vol X —4qv w? Xt + v w? X —4dgvwx-2vwx+1vx

—«/4q VX —4qv w? Xt + v w? X —4gvwx-2vwx+1lgvw x)/(

(g wvzxz—quwxz—qvx-i-vwx—vx—w-i-1)(qvwx—vwx—1)

(q2vwxz—qvwx2+vwx—qx—vw—x+ 1))
> AAA:=(x,v,w)->AAAP(x,Vv,w)+AAAN(x,V,W) ;
AAA = (x, v, w) > AAAP(x, v, w) + AAAN(x, v, w)
> solve(subs (w=1,eq3)=0,FCC(x,Vv))
FINCC:=(x,v) ->-x"2* (q*2*v*3*x*2+AAA (v*x,1,1) *g*2*v*2*x+AAAP (x, -g*Vv
*x+1,v/ (—g*v*x+l) ) *g*2*vrx+q*vA3*x+grx 2*vA2+AAA (Vv*rx,1,1) *grvr2-g*
vA2*x-g*v*AAA (v*x,1,1) +g*v*AAAP (v*x/ (-g*v*x+1l) ,~gq*v*x+1l,1) +v*2*x-q
*AAAP (x, -g*v*x+1l,v/ (-g*v*x+1l) ) -v*x) / (g*v*x+v-1) / (-1+x) ;

2

—x (qz v3x2+FAA(vx, 1, l)q2 v2x+FAAP(x, —qvx+1, jqzvx+qv3x+qx2v

—qvx+1

VX

+ FAA(vx, l,l)qu—qux—quAA(vx, 1, 1)+quAAP[ ,—qvx+1, 1J+v2x

—qvx+1

v
—qFAAP(x,—qvx+1,—]—vxj/((qvx+v—1)(—1+x))
—qvx+1

FINCC = (x,v) > - (qz Vv AAA(vx,1,1) q2 Vox

v

+AAAP(x,—qvx+1, ]qzvx+qv3x+qx2v2+AAA(vx, 1, l)qu—qux

—-gqvx+1

—qvAAA(vx,l,l)-i—qvAAAP( ,—qvx+1,1j+v2x

—-qvx+1

v
—qAAAP(x,—qvx+1,—j—va/((qvx+v—1)(x—1))
L —qvx+1

[ > ##ichecking equations;

[ > eql;

simplify (-AAAN (x,V,W) +qQ*v 2*w*x*2+v*x*q/ (1-v) *AAA (x,v*w,1) -v*2*x*q
/ (1-v) *AAA (v*x,w,1)) ;




vx g FAA(x,vw, 1) 1;quAA0u;w,U
I-v I-v
0

—FAAN(LV;W)+qv2wx2+

[ > eq2;

simplify (-AAAP (x,Vv,W)+Vv*wr2*x*2+w*x*AAAN (w*x,Vv,1) +g*w*x*AAAP (W*x,V
,1)+g*w*x/ (1-w) * (AAAP (x,Vv,w) —AAAP (w*x,v,1) ) +q*x*2/ (g*v*w*x+v-1) * (v
A2*Wh2/ (g*v*wrx+vr*w-1) *AAAP (v¥w*x/ (-g*v*iwrx+l) , —g*v*wrx+1l,1) +viwr2
/ (1-w) *AAAP (w*x,v,1l) -v*2*w*2/ (q*v*w*x+v*w-1) *AAAP (X, ~g*v*w*x+1,v*w
/ (—g*v*w*x+1) ) -v*w*2/ (1-w) *AAAP (x,V,W) ) +Ww*FINCC (x,v*w) —~gq*v* 2*w" 3*x
AZ-gq*VIWA2*XA2*AAA (Vviwrx,1,1l) —~g*viwr2*x 2/ (gq*viwrx+viw-1) * (AAAP (v*
w*x/ (-g*v*w*x+1) ,-g*v*w*x+1,1) -AAAP (x, ~g*v*w*x+1l , v*w/ (-g*v*w*x+1))
))

—FAAPU;mwﬂ+vmﬁxz+waAANOvnxg1)+qwaAAPOv&v,U

5 5 VWX
vvaAA%: ;—vwx+lJJ
| 4wx (FAAP(x, vow) ~FAAPGwx v 1) |, _gvwx+l 2
I-w 1 gvwx+vw-—1
2 2 vw
) viw FAAP| x,—qvwx +1, )
vw”  FAAP(wx, v, 1) —qvwx+1 vw” FAAP(x, v, w)
+ p— J—
l-w gvwx+vw-—1 l-w

(qvwx+v—1)+wFCCU;vw)—qv%fx3—qvw?fFAAhval,U

2 2 vwXx vw
gvw x| FAAPl——, —qvwx+1,1 |-FAAP|x, gqvwx+ 1,/
—qvwx+1 —qvwx+1

gvwx+vw-—1

L 0

[ > eq3;

simplify (-w*FINCC (x,Vv*w) +g*v*2*wA3*x*3+q*v*w 2*x*2*AAA (v*w*x,1,1) +
q*v*wr2*x*2/ (gq*v*wrx+vriw-1) * (AAAP (v*w*x/ (-g*v*w*x+1l) , -g*v*w*x+1,1)
-AAAP (x, -g*v*w*x+1l , v*w/ (-g*v*w*x+1) ) ) +w*xX*FINCC (x, v*w) +x*3*v*w*2+q
*WkXA2*AAAP (x, ~g*viwrx+l, viw/ (-g*viw*x+1l))) ;

—wFCC(x,vw)+qv2 w3x3+qvwzx2 FAA(vwx, 1,1)

22 VWX vw
gvw x| FAAPl —, —qvwx+1,1 |-FAAP|x, gqvwx+ 1,/
—qvwx+1 —qvwx+1

+
gvwx+vw-—1

vw
+waCCU;vw)+x3vw2+qwm3FAAP(n—qvwx+1;———————]
—-gqvwx+1

L 0
[ > #presentation of A”~+=AAAP
> s:=coeff (AAAP (x,V,W) , (4*q2*vA2*Wwr2*x 2-4*q*vA2*WwAr2* X" 24+v 2% wh2*x”




2-4*grvriwkx-2*viwrx+1)~ (1/2) ,1) ;
factor (taylor (numer (s) /x*2/v/w”*2,x,10)) ;
S =X VW (VWY =28V W =gV WX +2gV WX = 2gvw XV w
+2qvwzx—Zv2w2x+vw2x2+qvwx—vzwx+2v2w—2vwx+wx+v— 1)/(2

(qvwx2—2qvwx—vwx2+3vwx—2vw—x+1)

2.2 2

(qsz X —qvw xz—qwx+vwx—wx—v+1)(qvwx—vwx—l))

(2v2w+v—1)+w(2qvw—2v2w+qv—v2—2v+l)x—

vw2(2q2vw—2qvw+2q—v— 1))c2+qw3vz(q—l)x3

[ > s:=coeff (AAAP (x,V,W) , (4*gr2*vA2* WA2*XA2-4*q*vA2* WA 2*x N 2+vA2*wh2*x”
2-4*grvrwkx-2*v*wrx+1)~ (1/2),0) ;

factor (taylor (numer (s) /v/w*2/x*2,x,10)) ;

3.3 4 4 3.3 43 2 3 4 4 2.3 43 3 4 4 34 3
vwx —4qgvwx -3¢gvwx +6gvwx+gvwx -2qvwx
2.2 33 33 3 2 2 3 2 3.3 2 2 3.3 3 33 2.2 22
“3g VWX +2gvwx +6qg VWX —4qgvwXxX —gvVwx —vwx -2qg VvV wx
3.2 2 3.3 2 2 3 3 32 2 22, 3 22 2 32
—2gvwx +2vVwx +3vwx +4gvwx+Tgvwx +vwx —4vwx

2x—9vzwzxz—Zquwx—2qvw2x+10vzw2x+4vwzx2+3qvwx

s:=x2vw2(2q

—4qv2w2x—2v3w
+6v2wx—4vw2x—6v2w—5vwx+4vw+wx+v—1)/(2

(qvwx2—2qvwx—vwx2+3vwx—2vw—x+1)

2.2 2

(qsz X —qvw xz—qwx+vwx—wx—v+1)(qvwx—vwx—l))

(—6v2w+4vw+v—l)+
w(4qv3w—4qv2w—2v3w—2qv2—2qvw+10v2w+3qv+6v2—4vw—5v+1)x+
vw2(6q2vw—4qvzw—2qzv—2qv2+2v2w+7qv+v2—4vw—9v+4)x2—
vzw3(4q3vw—6c]2vw+2qvw+3(]2—2qv—kc]+v—3)x3+qv3w4(2q—1)((]—1)x4

[ > #presentation of A*~-=AAAN

[ > s:=coeff (AAAN (x,V,W) , (4*gr2*vA2*WA2* X A2-4*xqrvA2* WA 2*xx N 2+vA2*wh2*x”

2-4*grvriwkx-2*viwrx+1)~ (1/2) ,1) ;
factor (taylor (numer (s) /x*2/v*2/w/q,x,10)) ;
2.2 22 22 22 3 2 3 2 2 2 2 2 2, 2

SEX WV (VWX —qg VvV wx gV wx —qvwx—gqgvw x—v wx +gvx +v wx
—vwx2+vw2+vx2—vx+wx—x)/(2(q2vzwxz—quwxz—qvx+vwx—vx—w+1)
(qvwx—vwx—1)(q2vwx2—qvwx2+vwx—qx—vw—x+1))

vw2+(—qvzwz—qvw2+v2w—v+w—1)x+v(q2vw2—vw+q—w+l)xz—quz(q—l)

3
X

] > s:=coeff (AAAN (x,Vv,W) , (4*q2*vA2*Wwr2*x 2-4*q*vA2*WwA2* X" 24+v 2% wh2*x”
2-4*grvriwkx-2*viwrx+1)~ (1/2),0) ;
factor (taylor (numer (s) /x*2/v*2/w/q,x,10)) ;

2 4 3.3 3.3 332 4

s:=x2wv2q(—2q4v3w X +2gvwx +4qg v wx —q2v3w3x3—3q2v3w2x4




3 2 2 3 2

2 2.3 2 3 3.2 4 3.2 3 2 3 2 2
X =2 Vv wx +qvwx +4qg VvV wx +2¢g Vv wx -2qg Vv wx

3 3.3 2 323 292 292 292 3 3.2 2 2 32
X+gvwx +2qgvw x —qg Vv wx —qgVvVwx -2qgvwx+qvwx

2 2 2 3
X =2gv wx

—2q2v3w
—2q2v2w2
+2qv2w2x3—v3w2x3—2qzvzwxz+2q2vw2x2+2qv2w3x—2qvzw

3 .22 2 23 2 2 2 2 2 2 2.2 2 3 2 3
VWX VWX =2 vwx gV wx+4dgyvwx =-2qgvw X - v wx+v wx

2

2 2 2 2 2 2 2 2 2 2 2
-2 vx =2gvwx+qgvw x+4qgvwx +2VvV wx+vw x =3gvx —v wx+2vw x

+2qvx—2qwx—3vw2—2vwx—vx2+2qx+2vw+vx—wx+2w+x—2)/(2

2.2 2 2
(Vv wx

—quwx —gvx+vwx—-vx—-w+1)(gvwx—vwx—-1)
(q2vwxz—qvwx2+vwx—qx—vw—x+1))
(—3vw2+2vw+2w—2)+(2qv2w3+qv2w2—v2w3—2qv2w+qvw2+2v2w2—v2w

+2vwz—i-Zqv—2qw—2vw+2q—i—v—w+1))C—1/(2(]21)2M/3—2c]21/2w2+2(]2vw3
—qv2w3+q2vw2+2quwz—qvw3+2qsz—2qzw2+2qvw2—v2w2+2q2w—4qvw
+2qw2+2q2—4qw—w2+3q+1)x2+

2 3.2 29 2 3 2 2 3
VwQRqgvw —qgvw =2q¢ vw+d4qg -2¢g w+2qgvw—-q +2qgw-vw-2qg-w+1)x
gV W (g-1)(2¢ -2g+1)x"




