CHAPITRE 3:
[ > restart;

[ > (2/ (1+y) *3) * (x*2+y*2) * ((a[l] *x+a[2] *y+a[3] *x*y+a[4] *x*2+a[5] *y* 2
) * (x+x*y) - (-y+x*2) * (b[1] *x+b[2] *y+b[3] *x*y+b[4] *x*2+b[5] *y*2) ) / (
2*R* ((x+x*y) *x- (-y+x"2) *y)) ;

(" +5%)
((alx+a2y+a3xy+a4x2+a5y2)(x+xy)—(—y+x2) (blx+b2y+b3xy+b4x2+b5y2))

/(14 R((x+xp)x = (- +2) )
| > subs (x=rho*cos (phi) ,y=rho*sin(phi) , %) ;

(p” cos(¢)’ +p’ sin(9)*) (
(a, p cos(9)+a, p sin() +ay p° cos() sin(§) +a, p° cos($) +a, p’ sin($)*)
(p cos(9) +p” cos(9) sin($)) — (—p sin(¢) + p* cos($)*)
(b, pcos(p)+ b, psin(¢p) + b, p2 cos(¢) sin(¢p) + b, p2 cos(d))2 + b p2 sin(¢)2)) /(
(1+psin(¢))’ R

L ((pcos()+p” cos() sin(¢)) p cos(d) — (—p sin(¢) + p° cos($)’) p sin(¢)))
[ > £1l:=simplify (subs(rho=R/ (1-R*sin(phi)) , %))

f1:=R(-b,+b, R cos(d))2 +2b,Rcos(¢p)+2b,Rsin()+ b, R cos(¢) sin( )
— R cos(9)* b, sin(¢) + a, cos()” R sin(¢) — a; R cos(§)” sin(§) — sin($) b, R cos(¢)’
'S b, +R bs—a, cos(d))2 —cos(¢) a, sin(¢) —a, R cos(d))3 —sin(¢) b, cos(¢)
—Rcos(9)’ b, — R* sin(¢) by cos() + cos($)’ R by — R a5 cos(¢) + R a, cos($)
+ cos(d))3 Ras— cos(d))3 Ra,—Rb;cos(p)+ cos(d))2 R’ b, - cos(d))2 R’ b+ cos(d))2 b,

| —sin(¢) by R +sin(¢) cos((l))2 bsR)/ (=1 +Rsin(¢))
[ > collect (numer (%) ,R) ;

(b, cos(§)’ +cos(9)’ b, + by — sin(§) b, cos(¢) + by cos(d) sin(p) — cos($)* by — b,) R+ (
—cos(d))2 b, sin(¢)+2 b, cos(¢)+2b,sin($p)—a, cos(d))3 — cos(d))3 b, —sin(¢) b, cos(d))2
+cos(§)’ by +a, cos(§)’ sin( ) + sin(§) cos(§)’ by — sin(§) bs — ag cos(h) + a, cos()

+ cos(d))3 as —a cos(d))2 sin(¢) — cos(d))3 a,— b, cos(9)) R
+(=b, + cos(d))2 b, —cos(9) a, sin(p) — a, cos(d))2 —sin(¢) b, cos(p)) R

[ > restart;
[ > gl:=Pi*R/2;

i > gll:=series(gl,R=0,8);




1]__25R
gl >

> g2:=2+(Pi/R) - (Pi*R/2)+1/ (2*R* (1-R*2) ~ (1/2) ) * (~2*Pi+2*Pi*RA2- (4-4

*R*2) *arcsin(R)) ;

n mR 1-2n+2nR —(4-4R")arcsin(R)
g2=2+—_- +=
R 2 2 RA1-FR

> g22:=series(g2,R=0,8) ;

2, n 5 4 4 0o 16 5 7
g22="R +— R+ -R +—R + R +0O(R")
3 8 15 16 105

[ > g3:=Pi*R/2-2%R 2;

1 2
gSanR—ZR

:> g33:=series (g3,R=0,8) ;

T 2
gBFTER—ZR

> g4:=2+Pi/R-3*Pi*R/2-2%RA2+1/ (2%¥R* (1-RA2) A (1/2) ) * (-2*Pi+4*Pi*RA2-

2%Pi*RA4+ (-448*RA2-4*R*4) *arcsin (R)) ;
n 3mR , 1 2n+4nR -2nR +(-4+8R —4R")arcsin(R)

g4 =2+—- 2R+
R 2 2 RA1-R

> g44:=series (g4 ,R=0,8) ;

2 3n 2 T 4
g4 =R -——R--R'-—R-—_R+0(R)
3 8 55 16 35

> g6:=-2+Pi/R-Pi*R/2-2* (1-R*2)* (1/2) *arccos (R) /R;

n TR 24/1—R2anmoﬂR)

6:=-2+——
g R 2 R

:> g66:=series (g6,R=0,8) ;

2, 4 , ©n 5 16 7
966 = ——R+—R -—R'+—R -—R + O(R")
3 8 15 16 105

> g8:=-2+Pi/R-3*Pi*R/2+2*R*2+2* (1-R*2) ~ (1/2) *arccos (R) * (R-1/R) ;

n 3mR 1
g8 =2+ = +2R 4241 -FR arccos(R)(R——J

R

> g88:=series (g8,R=0,8) ;

2 R 2 T 4
288 =-—R-—R+-R'-—R+—R+0(R)
3 8 5 16 35

t> restart;
[ > (2/ (1+2*y) ~2) * (x*2+y*2) * ((a[l] *x+a[2] *y+a[3] *x*y+a[4] *x*2+a[5] *y

A2) * (x+2*x*y) - (-y+x*2-y*2) * (b[1] *x+b[2] *y+b[3] *x*y+b[4] *x*2+b[5]

*y*2))/ (2*R* ((x+2*x*y) *x- (-y+x"2-y*2) *y)) ;

(< +3) (@ x+ayy+ayxy+a,x’ +asy’) (x+2xy)



—(—y+x2—y2)(blx+b2y+b3xy+b4x2+b5y2))/((1+2y)2R

(x+2xp)x=(p+x" =3")y))
| > subs (x=rho*cos (phi) ,y=rho*sin(phi) , %) ;

(p” cos(¢)* +p’ sin(§)*) (
(a, pcos(p)+a, psin(p) +a, p2 cos(¢) sin(¢p) + a, p2 cos(d))2 + as; p2 sin(¢)2)
(pcos(§)+2 p’cos(§) sin(¢)) — (—p sin(¢) + p cos(¢)” — p” sin(¢)’)
(b, p cos(9)+ b, psin() + by p° cos() sin(§) + b, p° cos($)* + b, p” sin($)*)) /(
(1+2psin(¢))’R

((p cos() +2 p” cos($) sin($)) p cos(d) — (—p sin(¢) + p° cos(9)” — p” sin(¢)*) p sin($)))
> fll:=simplify (subs (rho=R*2*sin (phi)+R*sqgrt((R*2*sin (phi)*2+1)),%
))

fI1:=R (96 R’ a, cos($)’ — R as cos() + 31 R’ cos(¢)’ b,

+72 cos(9)’ R* by «/1 + R~ R’ cos(¢)’ + 18 R* a, cos($)’

— 144 R cos(§)* b, «/1 +R* =R’ cos(9)” —20 R* b, cos()’ «/1 +R* = R*cos(9)

+96 R° a, cos(¢)4«/1 + R = R* cos(9)” + 80 R cos(¢) by «/1 +R* = R*cos(¢)

+32b, R cos(d))z«/l + R~ R’ cos($)” — 32 R a; cos(¢)’ «/1 +R* = R* cos(¢)

~ 32 a, cos(¢)’ R4«/1 +R*— R’ cos(9)” — 16 R° b, cos()’ «/1 +R* = R*cos(9)

+104 cos(¢)’ R by + b, «/1 + R = R* cos(9)” cos(¢)” + 80 R’ cos(¢)’ b, — 18 R® ag cos(d)’

-20 R stl +R*— R’ cos(¢)’ — 8 b, R2«/1 +R* R’ cos(¢)’ — 32 R a, cos(¢)
+36 R a; cos(9)’ +32 R a, cos(¢)’ — 18 R® by cos(p)’ — 12 b, cos($) R’

+128 R7 ag cos(9) + 112 R” by cos(p) + 5 R a, cos($)’ — 144 R cos(¢)’ b,

+48 R a; cos(9) — 20 a, cos(¢) R* + 128 R a; cos(§)’ — 40 R’ cos(9)’ b,

+16 a, cos(¢)’ R’ — 18 R’ a cos(¢) — 8 b, R4«/1 +R* =R’ cos(9)’ — 32 R a cos(¢)’

~32R a, cos(¢)’ — 16 R® b, «/1 +R* =R’ cos(¢)” + 96 R a, cos($)’
~32 R cos()" sin(¢) bs — 144 R” cos($)* sin(¢) b, + 112 R” cos(¢)° sin(¢) b,
— 124 R’ sin(¢) bs cos()* + 48 R’ sin(¢) bg cos(d)°

~96 R° as sin( ) cos(d))S«/l +R* - R? cos((l))2

— 16 R° b, cos( ) sin(d))«/l +R* =R cos(¢)’ + 16 b, R’ cos(d))6«/1 +R*—R*cos(9)

~96 R’ a, cos(d))é«/l + R = R* cos(9)” — 32 R cos(¢))" by «/1 +R* = R*cos(9)

— 40 b, R* cos(¢)4«/1 +R* = R cos(¢)” +32 R® a cos($)° «/1 +R* = R* cos(¢)

£ 112 R cos(9) byl 1 + B2 — R cos(d)* — 20 R® cos()’ b, — 13 sin($) R b,



—4b,sin(¢) R — 12 R’ sin(¢) b, — 144 R a, cos($)’ — R sin(9) bs — 96 R” a, cos($)’

—Ra,cos()’ —48 a; R’ cos(§) — 5 b, «/1 +R* =R’ cos(¢)’ R* =192 R a, cos(¢)’
—28 R’ by cos($) — 13 R’ by cos(¢) — 48 a, cos(p)’ R’ + R by cos(¢)’ — 28 R sin(¢) b,
—16 R sin(9) b — 8 b, sin(¢) R’ + R as cos(§)’ —4 R b, cos(d) — R by cos(d)

— 16 a, sin(¢) cos(¢)R4«/1 + R — R cos(9)

+32 a, sin($) cos(¢)’ R4«/1 +R* =R’ cos(9)’ —20 a, cos(¢p)’ R* — 48 R’ a, cos(¢)’

— 6 b, «/1 +R* =R’ cos(9)” R* cos(§)* — 18 sin(¢) R’ by cos(¢)* + 31 sin(¢) R’ by cos()

+20b, R cos(d))z«/l +R*— R’ cos(¢)” — 16 R’ sin(¢) b, cos(¢)’
+104 R’ sin(¢) bs cos(¢)” + 80 R” cos(§)” sin(¢) by + R sin(§) by cos($)’

— 84 cos(¢)" R* b, «/1 + R~ R’ cos(¢)” +32 cos(9)° R* b, «/1 +R* = R* cos(¢)

~12b, R cos(¢)4«/1 +R*— R’ cos(9)’ — 96 R a; cos($)° sin( )

+ 64 a, cos()* R4«/1 + R —R* cos(9)” + 96 R a cos(§)* sin(9)

+ 64 ag sin(¢) R* cos(¢)’ «/1 +R*—R*cos(9)

~32R° as sin( ) cos(d))«/l +R - R cos(d))2 +32 R a, cos(d))8 sin( )

~32 R a, cos(9)’ sin(9) + 6 R a, cos((l))4«/1 +R = R*cos(¢)

~16 a, cos(¢)° R4«/1 + R~ R’ cos(¢)” — 124 R’ b, cos(¢)’

-6 assin(¢) R cos(d))«/l +R - R cos(d))2 +6 as sin(¢) R’ cos(¢)3«/1 +R - R cos(d))2

— 16 a, cos(¢) R’ — 32 as sin(¢) R* cos(¢)’ «/1 +R* = R*cos(9)

~5sin(¢) R b, cos(d))«/l + R~ R* cos(¢)’ — 32 a, cos(¢)° R4«/1 +R* = R* cos(¢)

— 20 sin(¢) R* b, cos(d))«/l + R — R cos(9)

— 16 a, sin($) cos($)’ R4«/1 +R*— R’ cos(9)” + 5 Rcos(9)’ b, +40 a, cos(¢)’ R’

+16 R’ cos(¢) b, + 32 R cos($)’ b, —a, cos($) «/1 + R~ R’ cos(9)” +32 b, cos(¢)’ R’

- bZ«/l +R*—R*cos(¢)’ — 48 a, cos(¢p)’ R* — 18 R’ a, cos(¢)’

+32 R’ ag sin(¢) cos(¢)7«/1 + R = R* cos(¢)” +32 a, cos(¢)* R* «/1 +R* = R*cos(9)

~ 32 a, sin(¢) R* cos(d))«/l +R*— R cos(¢)’ —5 R’ b, cos(d))z«/l +R* = R* cos(¢)

£ 11 R cos(§)? boal 1+ R — R cos(§) + 48 B b, cos() — 5 R a, cos($)

—16 R” b, cos(¢) + 48 a, cos(¢)’ R’ — 12 a, cos(¢)’ R2«/1 +R* = R*cos(¢)

+52 cos(¢) R le + R~ R’ cos(9)* — 20 a, cos(¢)” R’ sin( )

— 80 R® cos(¢)° le +R*— R’ cos(9)’ — 16 a, cos(¢)’ R’ sin(¢) — 80 R cos($)° b, sin()



+64 R cos()* b, «/1 + R~ R’ cos(9)* + 76 cos(9)* R’ b, sin($) + 64 R cos($)* b, sin(¢)

+32a, cos(¢)' R sin(¢) — 8 b, cos(d) R” sin(¢) J1 +R* = R*cos(9)

—12 a, sin(¢) cos(¢) R’ «/1 +R* - R cos(d))2

+24 sin(¢) b, cos(¢)’ R4«/1 + R~ R* cos(¢)’

~32R%a, cos(¢)’ sin(d))«/l +R*— R’ cos($)’

+64 R a, cos(9)° sin(9)/ 1 + B~ R cos(9)’

+64 R® cos(9)’ b, sin(9) «/1 +R* = R* cos(9)’

— 80 R cos(¢)’ by sin( ) J1 +R* = R*cos(9)

-32a, cos((j))3 R sin((l))«/l +R-F cos((l))2

+52 cos(9)’ R* b, sin((l))«/l + R~ R’ cos(¢)’ — 8 b, cos(9) R’

+96 R® ag sin(¢) cos(9)’ J1 +R*— R’ cos(9)” + 6 cos(¢)' R b, J1 +R*—R*cos(9)

+12 a, cos(¢)* RZ«/I + R —R* cos(9)” — 5 a, cos(9)’ R sin(¢)

~ 32 R* cos(9)" b, «/1 + R~ R’ cos(9)* — 48 R’ cos($)° b, sin()

+32R° cos(d))8 b4«/1 +R - R cos(d))2 — b, cos(9) sin(d))«/l +R - R cos(d))2

— a, sin(¢) cos(9) «/1 +R*— R’ cos(¢)” + 18 cos(9)* R’ b, sin(¢) + 20 a, cos()* R’ sin(¢)
+32 R cos(9)" b, sin(¢) — 18 R a cos($)” sin(¢) + 18 R’ a; cos($)* sin(¢)

— 48 R a, cos(9)” sin(9) + 96 R’ a, cos($)* sin(¢) — 48 R’ a, cos($)° sin(¢)

— 13 R’ sin(9) b, cos(9)” — 28 R’ sin(¢) b, cos(d)” — R a; cos(d)” sin( )

~ R sin(¢) b, cos(¢p)’ — 16 a, cos($)° R’ sin(¢) + 32 R* cos($)” b, sin( )

—20 R’ cos()* b, sin(9) + 32 R cos(¢)” b, sin( ) — 40 R’ cos(¢)* b, sin(9)

+16 R cos(d))6 b,sin(¢)+5R cos(d))2 b, sin( )

+12 a, sin(¢) cos(¢)’ RZ«/I +R*— R* cos(9)*

+12 sin(¢) b, cos($)’ RAl 1+ R - R cos($):

+32 R a, cos(d))5 sin(d))«/l +R* - R cos(d))2

~32R%a, cos(¢)’ sin(d))«/l +R*— R cos($)’

— 16 R* sin(¢) b, cos(¢)’ «/1 + R — R cos(9)*

~ 32 R* cos(¢)’ by sin(9) J1 +R*—R*cos(9)

+32 R cos(¢) by sin(9) «/1 +R* = R* cos(9)

—6a,cos(p) R sin((l))«/l +R* =R’ cos(9)” + 6 cos(§)’ R b, sin(¢) «/1 +R = R*cos(¢)



- 16 a, cos((j))2 R4«/1 +R - R cos((l))2 —6 R’ a, cos(d))z«/l +R - R cos((l))2

~32 R’ by cos(9)’ + 144 a, R’ cos(9)’ — 8 b, cos(d) R* sin(d))«/l +R*—R*cos(9)) / (

128 R® sin(d) cos(h)” + 96 cos(d ) R6«/1 +R* = R*cos(9)

- 48 R4«/1 +R-R° cos((l))2 cos((j))4 + 18 cos(d))2 RZ«/I +R-R cos((l))2

+32 R6«/1 +R* = R* cos(9)* cos(d)° + 38 cos(h)> R’ sin(¢) — 64 R’ sin(¢) cos(¢)”*
-96 R6«/1 +R - R cos(d))2 cos(d))4 + 96 sin( ) R’ cos(d))2

+96 cos($)’ R4«/1 +R* = R*cos(9)* — 96 sin(¢) R cos(d)* + 32 sin(¢) R cos(¢)°
—32 R’ sin(¢p) — 64 R’ sin(¢) — 6 R sin(¢) — 38 sin($p) k> — 48 R4«/1 +R* = R*cos(9)

I —32R6«/1 +R* = R*cos(¢) — 18R2«/1 +R* —R*cos(¢) —«/1 +R*—R*cos(9))
[ > collect (numer (%) ,R);

(=16 sin($) b, cos(d)” + 80 sin($) by cos(§)” + 112 sin() by cos($)” — 32 cos(¢)® sin() b;
— 16 sin(¢) by — 32 a, cos($)’ + 128 a5 cos(¢)’ — 144 b, cos(9)’ + 32 a, cos()’
+80 by cos(9)’ — 32 by cos(9)’ + 128 a5 cos(¢)’ — 32 ag cos(d) — 96 a, cos()’
+ 112 by cos(9) — 16 by cos() — 192 a5 cos(d)’ + 96 a, cos(¢)’ — 32 a; cos(¢)’
+ 64 cos(9)" b, sin(¢) — 80 cos($)° b, sin() + 96 a; cos($)* sin( ) + 32 a, cos()° sin(¢)
— 144 sin($) by cos( )" — 96 a; cos(¢)° sin(¢) + 32 cos(§)® b, sin(p) — 32 a; cos($)” sin($)

) R® + (=32 a; cos(¢) «/1 +R*—R*cos(¢)” — 16 b, cos(¢) «/1 +R = R*cos(¢)

+ 64 cos(¢)"* le +R* = R*cos(¢)* — 80 cos(¢)° le +R*—R*cos(¢)

+ 64 cos(9)’ b, sin(d))«/l + R =R’ cos(¢)” — 16 sin() by cos(¢) «/1 +R* —R*cos(¢)

— 80 cos(9)’ b, sin(d))«/l +R* = R*cos(9)* — 16 bS«/l +R = R*cos(¢)

~32a, cos(¢)’ sin(d))«/l +R* =R’ cos(9)” + 96 a, cos(d))4«/1 +R*—R*cos(¢)

+64 a, cos(¢)’ sin(d))«/l +R* = R* cos(9)” +32 cos(9)’ b, sin(d))«/l +R* = R*cos(9)

— 144 b, «/1 + R = R* cos(9)” cos(¢)* —32 a, cos(9)’ sin(d))«/l +R* = R*cos(¢)

+32 a, sin( ) cos(¢)7«/1 +R* =R’ cos(9)” — 96 a, cos(d))6«/1 +R*—R*cos(¢)

+32 a; cos(§)° «/1 + R = R* cos(9)” — 32 a sin(9) cos(¢) «/1 +R* —R*cos(¢)

— 32 cos($)® by «/1 +R* = R* cos(9)” + 32 cos(9)® le +R* = R*cos(¢)

+ 112 cos($)° by «/1 +R* = R* cos(9)” + 80 cos(¢)” by «/1 +R*—R*cos(¢)

— 96 a sin($) cos($)’ «/1 + R = R* cos(9)” + 96 a sin($) cos($)’ «/1 +R* =R cos(9)?)
R’ +(~28 sin(¢) b, cos($)” + 104 sin(¢) by cos($)” + 48 sin(¢) bs cos(¢)°
+32 cos(9)’ b, sin(§) + 16 cos($)° b, sin(p) — 16 a, cos($)” sin( ) + 32 a, cos()* sin(¢)




— 16 a, cos(¢)" sin(¢) — 40 cos($)* b, sin($) + 48 a, cos($)’ + 16 a, cos(d)’ — 16 a, cos(¢)
—8b, cos() + 16 cos(¢) b, — 48 a, cos()’ — 8 b, sin($) + 32 cos(¢)’ b, — 40 cos(p)’ b,
— 28 sin(¢) by — 48 a, cos(§)’ + 48 ag cos(d)’ — 124 b, cos($)’ + 104 b, cos(¢)’

+ 144 a; cos(9)’ — 48 a; cos() — 48 a, cos(§)’ + 48 b, cos($)’ — 28 by cos(¢)

— 144 a, cos(9)’ + 96 a, cos(p)’ + 76 cos(p)* b, sin( ) — 48 cos(¢)° b, sin(¢)

+96 a, cos(¢)* sin(§) — 124 sin(§) b, cos(d)* — 48 a; cos($)° sin( ) — 48 a; cos($)” sin($)

YR® + (32 szl + R = R* cos(9)” cos(§)” + 52 cos(§)’ by sin(d) J1 +R* = R*cos(9)

~16a, cos(d))z«/l +R* = R*cos()* — 8 b2«/1 +R* = R*cos(¢)

— 16 sin(¢) b, cos($)’ «/1 + R = R* cos(9)” + 32 a, sin($) cos($)’ «/1 +R* = R*cos(9)

— 16 a, sin($) cos($)’ «/1 +R* = R* cos(¢)” — 40 b, cos(d))4«/1 +R*—R*cos(¢)

~16a, cos(¢)6«/1 + R = R* cos(9)” + 64 a sin(9) cos(§)’ «/1 +R* = R*cos(¢)

+ 24 sin(¢) b, cos(¢)’ «/1 +R* = R* cos(9)” + 32 cos(9)° b, «/1 +R*—R*cos(¢)

+72 cos($) by «/1 +R* = R* cos(9)” — 32 a sin(9) cos(¢) «/1 +R*—R*cos(¢)

— 32 a, sin(9) cos(§)’ «/1 +R* = R* cos(¢)” +32 a, cos(¢)’ sin(d))«/l +R* = R*cos(9)

~32a, cos(¢)’ sin(d))«/l +R* =R’ cos(9)” + 64 a, cos(d))4«/1 +R*—R*cos(¢)

— 84 b, «/1 +R* =R’ cos(9)” cos(¢)* —32 a, cos(d))6«/1 +R*—R*cos(¢)

— 20 sin(¢) by cos(¢) «/1 + R = R* cos(9)” — 32 cos(9)’ b, sin(¢) «/1 +R* = R*cos(¢)

~32a, cos(d))z«/l +R* =R’ cos(9)” —20 b, cos(d))Z«/I +R*—R*cos(¢)

+52 cos(¢)* le +R* = R*cos(9)* —32 cos(¢)° le +R*—R*cos(¢)

+32a, cos(¢)4«/1 +R* =R’ cos(¢)” + 16 b, cos(¢)6«/1 +R* = R*cos(¢)

-20 b5«/1 +R* =R’ cos(¢)’ — 8 b, cos(d) sin(d))«/l +R*—R*cos(9)

— 16 a, sin(¢) cos(d))«/l +R* =R’ cos(9)* ) R’ + (13 sin(¢) b, cos(¢)

+31 sin(¢) by cos(§)” +32 cos(§)” b, sin(p) — 20 a, cos($)” sin( ) + 20 a, cos(p)* sin(¢)
—20 cos(9)" b, sin(¢) +40 a, cos()’ — 20 a, cos(¢) — 12 b, cos(d) — 20 a, cos()’

— 12 b, sin($) + 32 cos(p)’ b, — 20 cos($)’ b, — 13 sin($) b — 18 a, cos(¢)’ — 18 b, cos(¢)’
+31 by cos(9)’ + 36 ag cos(9)’ — 18 ag cos(p) — 13 by cos(§) — 18 a; cos(d)’

+18 a, cos(9)’ + 18 cos(¢)* b, sin( ) + 18 a; cos(¢)* sin(¢) — 18 sin(¢) b cos(d)’

— 18 a; cos(¢)” sin(¢)) R* + (=12 a, sin(¢) cos((l))«/l +R* = R* cos(9)

+6 ag sin(¢) cos(¢)’ «/1 +R* =R’ cos(9)’ — 12 q, cos(q))% +R*—R*cos(¢)



~ 6 b, «/1 + R~ R’ cos(9)” cos(¢)* — 5 sin( ) b, cos(d) «/1 +R*— R* cos(¢)

—6.a,cos(p) sin(d))«/l + R = R* cos(9)” + 12 sin(¢) b, cos($)’ «/1 +R*—R*cos(9)

— 8 b, cos(d) sin(¢) «/1 +R*—R* cos(9)” + 6 cos(9)’ by sin(¢) «/1 +R* = R*cos(¢)

~5b, cos(d))z«/l +R*— R*cos(¢)” — 8 b2«/1 +R*— R* cos(¢)

+6 cos(d))4 b4«/1 +R —-R’ cos(d))2 +12a, cos(d))4«/1 +R —-R’ cos(d))2

— 6 ag sin(¢) cos(d))«/l +R* = R* cos(9)* +20 b2«/1 +R* = R* cos(9)* cos(¢)’

+12 a, sin($) cos($)’ «/1 + R~ R’ cos(¢)’ — 12 b, cos(¢)4«/1 +R*— R cos(¢)

+6 a, cos(¢)4«/1 +R —-R’ cos(d))2 + 11 cos(d))2 b5«/1 +R —-R’ cos(d))2

~6a, cos(d))z«/l + R = R* cos(9)’ — 5 by «/1 +R* =R’ cos(9)’ ) R’ + (=5 a, cos(9)
+as cos(d))3 -5a cos(d))2 sin(¢) —sin() b, cos(d))2 +5 cos(d))2 b, sin($) —a, cos(d))3
+5in(9) bg cos()” + by cos(§)’ + 5 a, cos(¢)’ — 4 b, sin(§) — as cos(¢) + 5 cos()’ b,

— by cos(¢) —sin(p) bs—4 b, cos(§) — a cos(d))2 sin()) R+ (
b2«/1 +R* = R* cos(9)” cos(¢)” — a, sin( ) cos((l))«/l +R* = R* cos(9)
— bzﬂ/l +R - R cos(d))2 — b, cos(¢) sin(d))«/l +R - R cos(d))2

-a, cos(¢)2«/1 +R-FR cos(q))2 )R
restart;
gl[l] :=1+(Pi/2) *R-(1/R) *arctan (R) -R*arctan (R) ;
n R arctan(R)
2 R
g[l,1] :=series(g[1l],R=0,8);
i 2 2 2
=—R-—R*+—R'-— R+ O(R’
BLim ) T30 st Tas (&)
g[2] :=-1+(1/R) *arctan (R) +R*arctan (R) ;

arctan(R)
g =-1+ T + R arctan(R)

g =1+ — R arctan(R)

g[2,2] :=series(g[2] ,R=0,8);

2 2 2
=R - —R*+t—R+ O(R’
£227 3 Tys T T as (R)
g[3] :=-1+(Pi/2) *R-2*R*2+Pi*R*3+ (arctan (R) ) * ( (1/R) —-R-2*R*3) ;

TR 5 3 1 3
g, :=—1+T—2R + m R” + arctan(R) ;—R—2R

g[3,3] :=series(g[3] ,R=0,8);

T 10 ; 22, 34 ;
&3 = R-—TR+nR -——_R +—_R +0(R)
’ 2 3 15 105

g[4] :=-1-R*2-(Pi/2) *R*3+ (arctan(R) ) * ( (1/R) +2*R+R"3) ;



3

— , TR 1 3
g, =-1-R" - +ammMR)‘R+2R+R

| > g[4,4] :=series(g[4],R=0,8);
2 T 8 8
=—R - —R+—R' —— R+ O(R’
S04 730 T T 5™ T os (&)

[ > g[8]:=1+(Pi/2) *R+2*R*2+Pi*R”*3+arctan (R) * ((-1/R) +R+2*R"3) ;

TR ) N 1 N
g@=1+77+2R-Hﬂ2+meUU ;E+R+2R

| > g[8,8] :=series(g[8] ,R=0,8) ;
T 10 22 34
G s=—R+—R+1R +—R'-——R +O(R")
’ 2 3 15 105



