[ > restart: #1243,1324

[ > 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<n-1 and j=i+1l then

s:=aa(n-1,i,i+l)+add(add(add(g” (c+1l) *binomial (i-1-a,c) *aa(n-2-c,a,

b) ,c=0..i-b) ,b=a+l..i) ,a=1..i-1): return(simplify(s)): fi: if

2<i+2 and i+1<j and j<n then

s:=aa(n-1,i,j)+add(add(g”* (c+1) *binomial (i-1-a,c)*aa(n-2-c,a,j-1-c)

,c=0..i-1-a) ,a=1..i-1): return(simplify(s)): £fi: if 0<i and i<n

and j=n then

s:=add(aa(n-1,i,kk) ,kk=1..i-1)+g*add(aa(n-1,i,kk)  kk=i+l..n-1):

return (simplify(s)): fi: if 0<j and j<i and i<n+1l then

return (simplify (g*add(aa(n-1,j,kk) ,kk=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):

> AAAWl:=(x,V) ->1/2*v*x* (-2*xgr3*vA2*xA3+4*xgqr2*xvr2*xA34+2*qr2*vAr2*x 2~
2*gryA2*xA342* qr2*vHhxN2-3*qIVA2*x N2+ (A*gQr2*vA2* XA 2-4*qRvA2F*x N 24+v 2
*RA2-4*qrvhx-2*vrx+1) A (1/2) *q* v x+2*vA2*xA2-3*qrvrx-vA2*x-3*vrxr2-
(4*gr2*xvAr2*xA2-4*qrvA2*x A2+ vA2*xA2-4*qrv*x-2*v*x+1) ~ (1/2) *v- (4*g*2
*yA2*RA2-4*qrvA2* XA 24V A2* XA 2-4*qrvhx-2* v x+1) A (1/2) *x+2*vrx+v-x) / (

g*v*x-v*x-1) / (Q*2*v*x*2-q*v*x*2-g*x+v*ix-v-x+1) ;
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1
AAAMJ:=(Lv)—>5vx(—2q3fx3+4q‘vx +2g Vv x —2qx9x3+2q2vx2—3qt9x2

+J4fv{f—4q&xamﬁf—4qvx—2vx+1qvx+2v{f—3qvx—fx—3vf

—J4fv{f—4q&xAH;f—4qvx—2vx+1v

—J4fv{f—4q&xamﬂf—4qvx—2vx+lx+2vx+v—xL/qux—vx—l)

[ >

[ > #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));

(fvxz—qwg—qx+vx—v—x+ln




i o(x'")

[ > #EQ2

> simplify (taylor (-w*CC (x,v*w) +gq*v 2*wA3*x*3+q*v*w 2*x*2*AA (v*w*x, 1,
1) +x*w*CC (x, v*W) +v*w 2*xA3+g*w*x 2/ (gq*v*wrx+v*w-1) * (V*w*AAP (v*w*x/
(1-g*v*w*x) ,1-g*v*w*x,1) - (lL-g*v*w*x) *AAP (x, l-g*v*w*x , v*w/ (1-g*v*w*
x))),x,14));

O(x14)

#EQ3

> simplify(taylor (-AAP(x,v,w)+w*x*AAN (w*x,v,1) +gq*w*x*AAP (w*x,v,1) +v¥*
WA2*XA2-g*vA2*WA3*XA3-v* W r2*x*3+w*CC (X, V*W) —~q* Vv wr2*x*2*AA (v¥w*x, 1
;1) +x*AAP (x,V,W) ~q*v*wr2*x*3*AA (v*w*x,1,1) —-w*x*CC (x,v*w) +g*v*wr2*x
A3*AA (viw*x,1,1) +gq*w*x*2/ (gq*v*w*x+v-1) * ((1-g*v*w*x) *AAP (x, 1l-g*v*w*
x,v*w/ (l-g*v*w*x) ) -v*AAP (x,v,w)) ,x,14));

O(x14)

> eql:=-FAAN (x,Vv,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) ;

T T
v

vxq FAA(x,vw,1 Vv x FAA(vx,w, 1
aﬂ:=—FAAN(nv;w)+qv2wx2+ 9 ( )_ g ( )

1-v 1—-v
> eq2:=-w*FCC (x,Vv*W) +q*v*2*wA3*x*3+q*v*wr2*x*2*FAA (v*w*x,1,1) +x*w*FC
C(x,V*W) +v*wA2*x*3+q*w*x" 2/ (q*v*wrx+v*rw-1) * (V¥*w*FAAP (v*w*x/ (1-g*v*
w*x) ,l-g*v*w*x,1) - (l-g*v*w*x) *FAAP (x, l-g*v*w*x , v*w/ (1-g*v*w*x) ) ) ;

e¢%=—wFCCQ;vw)+qv%fxy+qvafFAAwan1J)+waCCU;vw)+vw?f+q

2
W)C(

VWX
vwFAAP(

vw
;ﬂvwx+Llj—bqvwx+UFAA%};qvwx+L———————E

—-gqvwx+1 —-gqvwx+1

L /(gvwx+vw—1)

[ > eq3:=-FAAP (x,Vv,W) +wW*x*FAAN (w*x,v, 1) +q*w*xX*FAAP (w*x ,v, 1) +v*w 2*x"2-
q*vA2*wA3*xA3-viWwr2*xA3+wW*FCC (X, V*W) —g*v*wr2*x*2*FAA (v*w*x,1,1) +x*
FAAP (x,v,wW) —q*Vv*w 2*x*3*FAA (v*w*x,1,1) -w*x*FCC (x,v*w) +gq*v*w 2*x 3%
FAA (v*w*x,1,1)+gq*w*x*2/ (q*v*w*x+v-1) * ( (l-g*v*w*x) *FAAP (x,1-g*v*w*x
,v*w/ (1-g*v*w*x) ) —-v*FAAP (x,V,W)) ;

aﬁ:=—FAAPQ;mw0+ﬂvxFAAN(wxn@1)+qvuxFAAPOvL\g1)+vm?x2—qv2w3f
—vwﬂx1+wFCCU;vw)—qvw?ﬁFAA(vwx,Ll)+xFAAHjﬂ4w)—waCCU;vw)

vw
qwxzﬁ—qvwx+I)FAAPﬂn—qvwx+1, j—vFAAPQ;uwdj

—qvwx+1

+
gvwx+v-—1

[ > AAAN:=(x,V,W) ->1/2*q*vA2*w*x 2% (-2- (4*gr2*vA2*WA2*xA2-4*xgrvi2*wh2*
XA24VA2*WA2*XA2-4*grviwkx-2*viwkx+1l) A (1/2) *gqr2*v A 2*w*xxA3- (4*g2*v”




2 WA2*XA2-4*X QI VA2*WA2*XA24 VA2 WA2*¥ A2 -4 *grviwhkx-2*viwrx+1l) A (1/2) *q
*UIWA2*X42¥QIVIR-2FQA2¥ VI RA24+VIX-VIRA2+X+2FWH2 ¥ VA2*WA2 ¥ x-wrkx-v A 3*w
A2 XAZ=VA2*WA2* XA 3+q* VA2 WA2* X+ VA 2F WA S+QIVIWA2* -3 gr vk A 2-viwrx
A2% (A gr2*VA2*WA2*XA2-4* Qi v A2*WA2* XA 24V A2*WA2* XN 2-A*giviwrkx-2* viw*
x+1)~(1/2) -2*gr2*vA3*wA2*xA3-gr2*vA3* WA *XA3+vA3IWA2*xA2-2*qr2*vA2
*IWAZKRA2-2 QA2¥VA2*WRRA242* QA2 R VRWA2*XA242 QI VA2F WA R -2 g viwA2*x
AN2=2*%q*vr2*wrkx— (A*Xqr2* VA2 WA2* XN 2-4*qiv A2 WA2* XA 24V A 2% WA 2% x N2 -4*g*
VAW kR-2*yriwhx+1) A (1/2) *x+2*q*x+ (4*gqr2*vA2*WwA2*x A 2-4*q*vA2*wr2*x" 2+
VA2*WA2*XA2-4*qrvrwkx-2* v wrx+1) A (1/2) *v*wh2+ (4*gr2*vA2*wr2*x r2-4*
Q¥VA2*WA2*XA24VA2*WA2* A2 -4 X qrviwkx-2%vxwhx+1) A (1/2) *vrx”24+ (4*gr2*
VA2*WA2*XA2-4*qhvA2*WA2* XA 24V A2 WA2* XA 2-4*qrviwkx-2* viwrx+1) ~ (1/2)
*WhRFQA2*VA2FWA2*XA2K (A*QR2*VA2FWA2* A2 -4 QI VA2*WA2* XA 247 A 2* WA 2% x A
2-4*grviwkx-2*viwrkx+1l) A (1/2) —q*vA2*wA2*x* (4*qr2*vA2*wA2*x"A2-4*g*v”
2 WA2*XA24VA2*WA2*X A2 -4 X QI VW x -2 viwrx+1) A (1/2) +grvi2*whxA3* (4*xgh
2*yA2*WA2* A2 -4 X QI vA2]WA2*XA24VA2F]WA2*X A2 -4 R viwhx -2 viwrx+1) A (1/
2) +4*g*vA2* Wk N2-qQr2*VA2FWA2¥XA2 -2 qr2*vA2*WA2* x A3 -2 g2 viwhx A 2+4
*QEFVIWRRA2+QIVA2FIWAZ R RA2-VA2FWABFR-VA2FWRRF2F]vIWA2* -2 Qi wrk x+x N 2%V
*WA2+2* VR w+2*¥gA3*v A3 WA RAZ+H4A* QA3 IVASIWA2* XML -3Xgr2hv A3 IWA2*xN4-2
*QA2*vA3F*WASI* RA2+qIVASIWA2*xNA42 ¥ qA2* VA3 AW A2*¥ x A 2+qR v A3 *WA3 M 24+2% g
*YAZIWA2* XA -qr2* VA2 Wk RAZ -2, QR v A3 WA 2* N2 -2 I vA2*whx A3 - (4*Xgr2Fvh
2¥ WA2*XA2-4* QI VA2*WA2*)XA24VA2*WA2* XA 2-4*gRvIwrkx -2 viwrx+1l) A (1/2) *v
*RF2*QIRABIVA2IWA2-2* QA AR VABFIWA2*XMNHAXQATFIVA2F WA NI -2* QI WA2*x N 2%y
AN2=2* v Wwhx—3*yIWwr2- (A*qQr2* VA2 WA2* XN 24X Q¥ v A2 WA2* XN 24V A 2*FWA2*x N2~
4xgrviwkx-2*viwrkx+1) A (1/2) *vA2*whx A2+ (4*gQr2*xvA2*wr2*x A 2-4*xqrvr2*wh
2 XA24VA2*WA2*XN2-4 i vIwrkx-2* viwkx+1) A (1/2) *grv*xr2+ (4*gh2*vi2rwh
2 XA2-4*xqrvA2*WA2* XN 24V A2IWA2* A2 -4 * Qi viwh -2 viwkx+1l) A (1/2) *vA2*w
*x) [ (QA2*vA2*wrx A 2-q*vA2*wrkx A 2-q* v x+viwrkx-vix-w+l) / (Q¥Fviwrx-viwkx
-1) / (g*2*v*wrx " 2-q* v ¥wrxA2+viwrkx-g*x-viw-x+1) ;

1
AAMVF(LVJM—+5qfwm302+2qvx—2q2wf—3qvf+2qx+vx—vf+x+2w

2.3 ) 2 2
—VWX—VW)C+VWX+VWX

+J4q12w;x—4qvvfx4wzw%x—4qvwx 2vwx+1vw

+J4q12w%x—4qv1vx-+vm3x—4qvwx—2vwx+1vf

2.2 22 2 2.2, 2 22 2 3 2 2 2
+J4q12w;x—4qvvvx442w;x—4qvwx—2vwx+1wx—v1vx—V‘wx+wi

2.2 22 2 2.2, 2 22 2 2
—J4q12w;x—4qv1vx-+vM/x—4qvwx—2vwx+1vx—2vwx+2v1vx

2 2

+2vwix— 2gwx—wx— M4j%9wx:—4qfwgf+fwﬂf—4qvwx—2vwx+1x

+2vw-3vw M4q1)wax—4qv%fx-+vw3x—4qvwx 2vwx+1 gV wx

—J4q11w?x—4qv1vx +v Wy —4qvwx—2vwx+lqvw3x

2

+q1/wx:J4q11w.x—4qv1fx-+vwfx—4qvwx 2vwx+1



2 2

—qu?xJ4q%)w;f—4qv%fx?+fw3f—4qvwx—2vwx+1

2 3.2

2 3 2 2 22 2 2.2, 2 2 2

+qvvwx¢4q12w.x—4qv1vx-+vw/x—4qvwx—2vwx+1+qv1vx
3.2 4 3.3 2 2 92 3

+qVvwx +qv wx —qg vV wx

—J4q%}wzf—4qv%fx2+fwﬂf—4qvwx—2vwx+1»gwf

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

2.2 22 2 2.2, 2 22 2 2.2 22
+J4q12w;x—4qv1vx-+vmzx—4qvwx—2vwx+1»’wx—qv1vx

—2qv%ﬁx2—2quvfx3—2quvfxz—Zquwmg+2q2vw%f+2qw9w?x—2qvw3x
—2q£ww+4qv%wf—2q%}wﬁf—2qanwg+4qvwf+2q%ﬁw%§+4fv%ﬁx4
BEVWA 28V W28V W2V WX —2¢ vV WX =2V wx
+2qx3fw3—2qﬁﬁw?f+4q%}wx$+qfw;x+qvw{x

2 2.2 2 2 2 22, 2
—vwx«J4q»’w1:—4qvw/x+V\v

(fv%vf—qv%vf—qvx+vwx—vx—w+lﬂqvwx—vwx—l)

Zf—4qvwx—2vwx+l—fv%ff)/(

vawf—qvwf+vwx—qx—vw—x+ID

> AAAP:=(x,V,W) -D1/2*x"2*y*w 2% (-1+v+2* (4*qr2*vA2*wA2*x A 2-4*grvi2*ywh

2% A24VA2*WA2* XN 2-4*qIvIWr -2 viwrkx+1) A (1/2) *qrvriwA2*x+10*vA2*wA2x
XKW X-VAS* *WAZ*XAZ+4* Q¥ vA3*WA2*x-4*Xqrv A2 WwA2*x-2*qr v wA2*x -2 vhwkx*
(A*gr2*vA2*WA2* XA 2-4*q*vA2* WA2* XA 24V A 2% WA 2% x 2 -4 q*viwrx-2*viwrx+1
YA (1/2) 2%y 2% WwA2*x* (4*xQA2*vA2*WA2*XA2-4*XqrvA2*WA2*xx A 24vA2*wh2%x 2
—4*Qrvrwkx-2%yrwhx+1) A (1/2) +vriwA2*xA2% (4*gr2* v A2*wA2*xx N 2-4*xq*vi2*w
A2 RA24VA2*WA2* XA 2-A*qiviwrkx-2*viwkx+1) A (1/2) +6*gr2*vA3* wr4rxA342%
g*vA3* *WAZ* XAZ42* VA WA RA24VAZFIWA2* XN 2-A*yA2* WA N 2-gr v 2*wA 3 *kx A
3-3*qr2*vr2*WwA3*xA3+6* gqr2*vA2*WA3 RN 2-2*qrv A2 wrxx+3*x*whgrv+ (4*gh2
*yA2*WA2*¥RA2-4*QrvA2*WA2* XA 24V A2*WA2* A2 -4 *qiviwhx-2*viwrkx+1l) A (1/2
) FWhX=2*)qA2*y A2, WA RA2K* (A*QR2¥vA2FWA2*XN2-4*qRvA2*WA2* XA 24N 2* WA 2
*RA2-4* QI VIWIR-2*vriwrkx+1) A (1/2) +2*q*vA2*wA3* xA2* (4*gr2*vA2*wAh2xx A2
—4* QI VA2 WA2*XA24VA2IWA2*XA2-4* QI vIWAR-2 viwrkx+1) A (1/2) +3*vA2*wA3*
XAZ-6* vA2* Ww-2,qr2*vA2*WA2*xA242* g3 v A3 *wrA xRN -3* g2 v A3 wha*x M+
g* VA3 WALAXRRN -2,y AZIWA2* X+ 6] VA2 WK R-ARVRWA2*x+2% (A*gR2¥vA2*WA2* A2
—4*QIVA2]WA2*RA24VA2*WA2* X A2 -4 QI vIwkx-2* viwrx+1) A (1/2) *vA2*w+ (4*q
A2 A2, WA2* A2 -A* Q¥ v A2 WA2* XA 24V A 2*WA2*x A2 -4 gqFviwhkx-2*viwrx+1l) A (1
[2) *v=9* A2 WA2*kXA24+4*XA2*vI WA 244X vrw-4*qr3*x v A3 WALk x A3 -2 grv A3 kWA
4 xN3-A4*qry A3 WA RN2-2*qrvA3FWA2*x A2+ (A*gQR2F*VvA2*WA2* N 2-4*qRvi2Fw
A2 A2+ VA 2*WA2* A2 -4 X qivIwrx-2*viwhkx+1) A (1/2) *vA2*wA2* x24T qrwh2*
XA2*yA2- (A*qQr2*vA2*WA2*x A 2-4* Q¥ v A2 WA2* XA 24V A2*WA2*x A2 -4 grviwrkx-2
*vkwrkx+1) A (1/2) + (4*gr2*vA2*WA2* XA 2-4*qrvA2*wA2*x A2+ v A2 wh2*x N 2-4%*q
*ykwhk -2 yrkwkx+1) A (1/2) *gr2*vA2*wA3* A3 (4*xgQr2*xvA2*wA2*xA2-4*grvi2
*WA2*XA24VA2¥WA2* A2 -4 X qiviwkx-2* viwkx+1) A (1/2) *g*vr2*wAr3*x 3-2% (4
*QA2RVA2*WA2* XA 2-AXQIVA2FWA2* XN 24V A2FIWA2¥ A2 -4 grviwhkx -2 viwrkx+1) A

2



(1/2) *g*v*wr2*x 2+ (4*qr2*vA2*WA2*xx A2 -4*q*vA2*WA2* XA 24V A2*wh2*x"2-4
*QEVIWRR-2*vriwrkx+l) A (1/2) *gqrviwkx-5*viwrx- (4*Xgr2rvA2*wA2*xA2-4*grv
A2¥WA2*XA24VA2*]WA2*XA2-4*qrviwkx-2* viwrx+1) A (1/2) *vA2*wrx) / (q*vrw*
X-V*wrx-1) / (Q*viw*x" 2-2*q* v wrx-v wrxA 243 viwrkx-2*vrxw-x+1) / (gr2*v*
WA2*XA2-g*vr WA 2*x A 2-g*whx+viwrx-wr¥x-v+l) ;

1
AAAP = (x, v, w) —)ng v (-1+v

—«/4q2v2w2x2—4qv2w2x2+v2w2x2—4qvwx—2vwx+1 R R Tar SRR

+«/4q2v2w2x2—4qv2w2x2+v2w2x2—4qvwx—2vwx+1 wx+6vVwx+4xTvw

2 2 2 3 3 3 3 2 32 3 3 3 2
—S5vwx+ 10V W x—dvwix— v w42V W a4V w13V wi Y -2V W x

+2«/4q2v2w2x2—4qv2w2x2+v2w2x2—4qvwx—2vwx+1 Vwrwx+dvw

+«/4q2v2w2x2—4qv2w2x2+v2w2x2—4qvwx—2vwx+1 V=617 w

+vwtx «/4(] Vol x? —4qv w? Xt + v wt X —-4dgvwx-2vwx+1 —quw3x3

+qv W' x +«/4q v X —4qv2w2x I —-4dgvwx-2vwx+1v 2w Xt

2 2 2

+4qv3w2x—2vwx«/4q2v2w x —4qv w2x2+v2w2x2—4qvwx—2vwx+1

—2viw x«/4q Vol x - 4qv2w2x2+v2w2x2—4qvwx—2vwx+1 +6qzv3w4x3

+2qv wx - 3q 2w X +2q3v3w4x4 3q2v3w4x4 4(]31/3w4x3 2qv w X

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

2.2 22 2 22, 2 22 2 33
—«/4qvwx—4qvwx+vwx—4qvwx—2vwx+lqvwx

+«/4q2v2w2x2—4qv2w2x2+v2w2x2—4qvwx—2vwx+1 qvwx

—2q V' x «/4q vk x? —4qv w2+ v W x? —-4gvwx-2vwx+1

2

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

—2«/4q vt X —4qv w X+ v WX —4gvwx-2vwx+1 qvwzx2

+2«/4q vt X —4qv WX+ v Wt X —4gvwx-2vwx+1 qvwz)c—4qv3w3x2

2.2 2 2 2 22, 2 22 2 2.2 22
—«/4qvwx—4qvwx+vwx—4qvwx 2vwx+1Vviwx-2q¢g Vv wx

2

+7qvwx+3qvwx+6qvwx 2qv wXx— 2qvwx—4qvwx 2gvw x)/(

(gvwx—vwx— 1)(qvwx —2qvwx—vwx +3vwx—-2vw—-x+1)
(qzvwzxz—qvwzxz—qwx+vwx—wx—v+ 1))
> solve(subs (w=1,eq2)=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*v*x+q*vA3*x+q*vr2*x*2+AAA (v*x,1,1) *gq*vr2-g*
vA2*x-q*v*AAA (v*x,1,1) +AAAP (v*x/ (-g*v*x+1l) ,-g*v*x+1l,1) *g*v+vr2*x-A
AAP (x,-g*v*x+1,v/ (-g*v*x+l) ) *g-v*x) / (gq*v*x+v-1) / (-1+x) ;
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+AAAP(x,—qvx+1, ]qzvx+qv3x+qv2x2+AAA(vx, 1, l)qu—qux
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v
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—-gqvx+1
> AAA:=(x,v,w)->AAAN(x,Vv,w)+AAAP(x,V,W) ;

AAA = (x,v,w) > AAAN(x, v, w) + AAAP(x, v, w)
> ###fchecking equations
> eql;
simplify (-AAAN (x,V,W) +q*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
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—FAANLLVJM)+qv2wx2+

> eq2;
simplify (-w*FINCC (x,Vv*w) +g*v*2*wA3*x*3+q*v*w 2*x*2*AAA (v¥w*x,1,1) +
x*W*FINCC (x,Vv*W) +v*wr2*x*3+q*w*x 2/ (q*v*wrx+v*w-1) * (v¥*w*AAAP (v*w*x
/ (—g*v*w*x+1l) ,-g*v*w*x+1l,1) - (-g*v*w*x+1) *AAAP (x, ~g*v*w*x+1l ,v*w/ (-q
*viwrx+l)))) ;

—wFCC(x,vw)+qv2 w3x3+qvw2x2 FAA(vwx, 1, 1)+waCC(x,vw)+vw2x3+qwx2(

VWX vw
;ﬂvwx+Llj—ﬂqvwx+lﬂ%A%é—qvwx+L——————Jj

vwFAAP(
—qvwx+1

—qvwx+1
/(gvwx+vw—1)

> eq3;
simplify (-AAAP (x,Vv,w)+w*x*AAAN (w*x,v,1l) +g*w*x*AAAP (w*x ,v,1) +v*w"2*
XA2-q*vA2*WwA3*xA3-v*wr2*x*3+w*FINCC (x,v*W) —~q*v*wA2*x*2*AAA (v*w*x, 1
,1)+x*AAAP (x,V,W) —X*W*FINCC (x,v*wW) +q*w*x*2/ (gq*v*w*x+v-1) * ( (-g*v*w*



x+1) *AAAP (x, ~g*v*w*x+1l, v*w/ (-g*v*w*x+1) ) -v*AAAP (x,V,W)) ) ;
—FAAPan,w)+vvxFAAN(wxn41)+quxFAAPOMxng1)+vw3x2—qx;wﬁx?—vw2f
+wFCCQ;vw)—qvwafFAAOwwnL1)+xFAAHﬁn@w)—waCCU;vw)

vw
qwx2 ((—qvwx+ l)FAAP(x, —qvwx+1, j—vFAAP(x, v,w)j

—qgqvwx+1

+
gvwx+v-—1

0

[ > ##presentation of the functions A*+=AAAP

[ > factor (coeff (AAAP (x,Vv,W) , (4*qr2*vA2* WwA2*xA2-4*q*vA2*Wwr2*x " 24vA2*wh
2*xA2-4*xgrviwkx-2*viwrx+1)~(1/2) ,1)) ;

factor (taylor (g2*vA2*wA3*xA3-2*qr2*vA2*WwA3*x " 2-q*vA2*wr3*x*3+2*g*
VA2*WAZ*XA2-2*q*vIWA2* XA 2+ VA2 WA2¥ XA 24+ 2% QA v WA 2* x-2* v A2 WA 2* x+viw”h
2% N 24+q*VIWRR-VA2*Wh+2*vA2* Ww-2* viwkx+wrx+v-1,x,10)) ;
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1Mf(2fvw—2qvw+2q—v—1)f+qv%f(q—lyf

> factor (coeff (AAAP (x,v,w) , (4* g 2* v 2*WA2*xA2-4*q*vA2* Wwh2*x 2+v 2*wh
2*xA2-4*xgrviwkx-2*viwrxx+1)~(1/2),0)) ;
factor (taylor (2*g*3*vA3*w r4*x 4 -4*q3*vA3*wr4*xA3-3*gr2*v A 3*wrhd*x”
44+6*qr2*v A3 WAL *XXA3+qQrvAS WAL RN -2X QI VA3 WAL R AT -3 Xgr2hv A2 WA 3Rk x4
342*q*vA3*WA3* XA3+6 X Q2 vA2FIWAS KN 2-4*qIvA3*WAZ XA 2-qrv A2 WA 3 A3 -
VAS*WAZ* XA -2*qr2*vA2* WA2* XN 2-2* Q¥ vAS*WA2* XN 242 ¥ vA3*WwA3*xA243*v 2%
WAS*RXAZ+4*q*vAS* WA2* X+ T Q¥ vA2*WA2* XA 24 VA3 *WA2* XA 2-4*yh 2 WwA3*xN2-4%
g* VA2 WA2*x-2* A3 WA2*x-O*y A2 WA2¥ A2 -2 QI VvA2* WA -2 Q¥ vIiwr2*x+10*v
A2*WA2*X+HA*VIWA2* XN 243 ¥ QI VIWR X+ 6] VA2¥Wh -4 vIWA2* -6 v A2 w-5*viwrx
+4*v*w+w*x+v-1,x,10)) ;
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W4 gV w—4gvVw=2vVw=2q¢vV-2gvw+10V w+3gv+6vV —4vw-5v+1)x+
vw%6fvw—4q&w—2fv—2q&+2fw+7qv+f—4vw—9v+®xa—

v%f(4fvw—6q%mv+2qvw+3f—qu+q+v—3)f+qv%f(2q—lﬂq—l)f

[ > ##presentation of the functions A*+=AAAN

[ > factor (coeff (AAAN (x,v,W) , (4*gr2*vA2*WA2*x A 2-4*q*vA2*Wwr2*x " 24vA2*wh
2*xA2-4*xgrviwkx-2*viwrx+1)~(1/2) ,1)) ;

factor (taylor (g2*vA2*wA2*xA2-gr2*vA2*wxxA3+q*vA2* wrx A3 -g*vA2*wr2*
X-q*VIWA2* X -vA2*Whk A2+ QI VI XA 24V A2 WX -VHIWR XA 24V IWA 24 v R XA 2 - x+wrx -
x,x,10));

2 2,22 22 22 3 2 3 2 2 2 2 2 2, 2
gV wx (g VvV wx —qg vVwx +qgv wx —gvV wx—qvwx—v wx +qvx +v wx
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(qvwx—vwx—lﬂq%mwf—qvwf+vwx—qx—vw—x+ID

vwaﬂkqfwﬂ—qvwzHﬂw—v+w—lhﬂw(fvwg—vw+q—w+l)f—qv%MW—l)
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X

[ > factor (coeff (AAAN (x,Vv,W) , (4*gr2*vA2* WwA2*xA2-4*q*vA2*Wwr2*x " 24vA2*wh
2*x 2-4*grviwrx-2*vrxw*x+1)* (1/2),0)) ;

factor (taylor (- (2*gr4*v/ 3*whr2*x 4 -2* g 3* v A3*wr3*x*3-4*gq3*v A 3*wr2*
XM+gr2*vAS* WA R A4 XQA2*VAIIWA2*xN+2 A2 ¥ vA3KWAZ A 242*qr 2Rk v A3 K
WA2*XA3-q*vA3* ¥WA2*x N -4*gA3* VA2 Wk RAZ-2*qr2* v A3 WA2*x N 242* qr2*v 2%
WA3*RA242*qAr2*vA2*WA2* XA 3-q*vA3* WA xA2-2*qRv A3 WA2*xA3+gr2*vA2FwA
2*x"24qr2* VA2 Wk RA3+2*qRvASIWA2* XA 2-qRVA2¥IWAIRXN2-2* qRvA2*WwA2*x A3+
VAS*WA2*XA342*qr2*v A2 Wh A 2-2*qr2*vIWwA2*x N 2-2* q¥vA2 w3 x+2*qrvi2*
WA2*A242*q*vA2*WhX A3 -VAS WA2* XN 24V A2*WA2* XA 342 ¥ g2 v wkxA2-grv 2k
WA2*x—4*q*v A2 Wr N 242 Q¥ vIWA2* XN 24V A2* WA K-V A2 Wwrk A 342, g 2* vk x N2+
2 g vA2* WhR-QIVIWA2¥X-A*QIVIWRRA2-2F A2 WA 2* x—VvHIWA2*x A2+ 3*qR v xA2+
VA2*WhX -2 vIWA2*x -2 q*v¥x+2*qQ* W X+3 ¥ vIW A 2+2* vIwkx+vixA2-2* qrx-2*v*
W-v*x+wr*x-2*w-x+2) ,x,10)) ;
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