> restart;

Lineares Gleichungssystem mit 4 Gleichungen

>with (codegen, fortran) :

> Solve ({-2*ca/a*3*za+cc*c3=2*siga/a-pt, 1l/rho”*3*za+c3-
1/rho*3*as-cs3=0,2*ca/rho*3*za-cc*c3-

2*cas/rho*3*as+ccs*cs3=2*sigro/rho+pt, -2*cas/R*3*as+ccs*cs3=-

2*sigR/R}, {za,c3,as,cs3});

2 2 si
Solv{{—cafa+ccc3= s;ga —pt,%+c3—£—cs3=0,
a

3

p

2caza 2 cas as 2 sigro 2 cas as 2 sigR
;. —ccc —73+ccscs3= +pt,—73+ccscs3:— IR
P P p R R

{za, c3, as, cs3 }]

> solve ({-2*ca/a*3*za+cc*c3=2*siga/a-pt, 1/rho”*3*za+c3-
1/rho*3*as-cs3=0,2*ca/rho*3*za-cc*c3-

2*cas/rho*3*as+ccs*cs3=2*sigro/rho+pt, -2*cas/R*3*as+ccs*cs3=-

2*sigR/R}, {za,c3,as,cs3});

{es3=—=2 (=2 ca p’ cas sigro — ca p°® cas pt — cc p° ca sigR R* — cc p° cas siga a®
—2ca p3 cas sigR R* + cc a® ca sigR R* — cc a® cas sigro p2 +ca p3 cas pta’

—2 ca p’ cas siga a* — cc a’ cas sigR R*) / (2 cap®cas ces—2 ca p’ cas ces R®
+2cca’cascap’ +cca’ casces pP+cca’ caces RY —cca’ cas ces R
—2ccp®casca—ccp’cacesRY), c3=—(a’ cas pt ces p* + a’ pt ca ces R

—a’ cas pt ccs R +2 ca p° cas pt a® — 4 ca p* cas siga a* — 2 a* cas siga ccs p°
—2 a” siga ca ces R®+2 a® cas siga ces R® — 4 ca p3 cas sigR R* — 4 ca p5 cas sigro
—2 ca p® cas pt—pt p* ca ccs R =2 ca ces R sigro p* — 2 ca sigR R* ces p°) / (
2 cap®casces—2 cap’casces R +2 cca’ cas cap’ + cca’ cas ces p°
+cca’caces R —cca’ cas ces R =2 cc p6 cas ca— cc p3 caccsR?), as=R* pz(
2 ccsR ca p3 sigro+ccs R ca p4 pt+ccs R ccp siga a*+ccsR cca’® Sigro
—cesReappta®+2cesR capsigaa®+2 sigR cap* ces +2 sigR cc a® ca p

+ sigR cc a’ ces p—2sigR cc p4 ca) / (2 ca p6 cas ccs—2 ca p3 cas ccs R®
+2cca’ cas cap’ +cca’ casces pP +cca’ caces R —cca’ cas ces R
—2ccp®cas ca—ccp’ caces RY), za=p* a* (a cas pt ccs p* =2 cas siga ccs p*
—p a cas pt ccs R +2 p cas siga ccs R*+R*cesce p siga + Ricescca sigro

+R?sigR cca ces p+2 cc p* cas siga +2 cc a cas sigro p° +2 p cc a cas sigR Rz)/(

3 3

2 ca p®cas ces —2 ca p® cas ces R*+2 cc a’ cas ca p* + cc a® cas ces p?

+cca’caces R —cca’ cas ces R =2 cc p° cas ca— cc p’ ca ces RY) )

>cs3:=-

2* (2*ca*rho”*5*cas*sigro+ca*rho”6*cas*pt+cc*rho”*3*ca*sigR*R"2+cc*r

ho*3*cas*siga*a*2+2*ca*rho”3*cas*sigR*R"2-

Page 1



cc*a*3*ca*sigR*R*2+cc*a*3*cas*sigro*rho*2-
ca*rho”3*cas*pt*a*3+2*ca*rho*3*cas*siga*a*2+cc*a*3*cas*sigR*R"2) /
(-2*ca*rho”*6*cas*ccs+2*ca*rho*3*cas*ccs*R"3-
2*cc*a*3*cas*ca*rho”3-cc*a*3*cas*ccs*rho”3-
cc*a*3*ca*cecs*R*3+cc*a*3*cas*cecs*R*3+2*cc*rho”*6*cas*ca+cc*rho*3*c
a*ccs*R”3);

cs3:=—2 (2 ca p° cas sigro + ca p°® cas pt + cc p° ca sigR R* + cc p° cas siga a*

3 3

+2ca p3 cas SigR R*>—cca’ca SigR R>+cca’ cas Sigro p2 —ca p3 cas pt a’

+2 ca p’ cas siga a* + cc a’ cas sigR R*) / (=2 ca p® cas ces + 2 ca p? cas ces R?

3 3 3 3

—2cca CClSCClp3—CCCl CdSCCSpS—CCCl CClCCSR3+CCCl CClSCC'SR3

+2 ccp®cas ca+ ccp’ caces RY)

>c3:=-
(2*ca*rho”6*cas*pt+4*ca*rho”*5*cas*sigro+4*ca*rho”*3*cas*sigR*R"2+r
ho”*3*ca*ccs*R*3*pt—
2*ca*rho”*3*cas*pt*a”*3+4*ca*rho”*3*cas*siga*a*2+2*rho”*3*ca*sigR*R"2
*ccs+2*rho*3*cas*siga*a*2*ccs—
rho*3*cas*pt*a*3*ccs+2*ccs*R*3*sigro*ca*rho*2-
ca*ccs*R*3*pt*ar3+2*ca*ccs*R*3*siga*a**2+ccs*R*3*cas*pt*a”3-
2*ccs*R*3*cas*siga*a*2)/ (-
2*ca*rho”6*cas*ccs+2*ca*rho*3*cas*ccs*R*3-2*cc*a*3*cas*ca*rho”3-
cc*a*3*cas*ccs*rho”3-
cc*a*3*ca*cecs*R*3+cc*a*3*cas*ces*R*3+2*cc*rho*6*cas*catcc*rho”3*c
a*cecs*R*3);

c3:=—(2ca p6 cas pt +4 ca p° cas sigro + 4 ca p° cas sigR R* + pt p* ca ccs R®

—2cap’ cas pta’ +4 cap’ cas siga a* + 2 ca sigR R* ces p° + 2 a® cas siga ccs p°

—a’ cas pt ccs p3 +2cacesR® Sigro p2 - a3pt caces R*+2 a? siga ca ccs R’

+a’ cas pt ccs R =2 a” cas siga ces RY) / (=2 ca p® cas ces +2 ca p* cas ces R®

3

—-2cc 613 cas ca p3 —CC 613 cas ccs p3 —cca caces R3 +cc 613 cas ccs R3

+2 ccp®cas ca+ ccp’ caces R?)

>as:=-
R*2*rho”2* (2*ccs*R*ca*rho*3*sigrot+ccs*R*ca*rho”4*pt+ccs*R*cc*rho¥*
siga*a“2+ccs*R*cc*a”3*sigro-
ccs*R*ca*rho*pt*a”*3+2*ccs*R*ca*rho*siga*a*2+2*sigR*ca*rho”4*ccs+2
*sigR*cc*a*3*ca*rho+sigR*cc*a*3*cecs*rho-2*sigR*cc*rho*4*ca) / (-
2*ca*rho”6*cas*ccs+2*ca*rho*3*cas*ccs*R*3-2*cc*a*3*cas*ca*rho”3-
cc*a*3*cas*ccs*rho”3-
cc*a*3*ca*cecs*R*3+cc*a*3*cas*cecs*R*3+2*cc*rho*6*cas*catcc*rho*3*c
a*ccs*R*3);
as:=—R? p2 (2 cesR ca p3 sigro+ccs R ca p4 pt+ccs R cc p siga a*+ ccs R cc a® sigro
—cesReappta®+2cesR cap sigaa®+2 sigR ca p* ces +2 sigR cc a’ ca p

+sigR cc a® ccs p— 2 sigR cc p* ca) / (=2 ca p® cas ces +2 ca p? cas ces R®

3 3 3 3

—2cca

cas ca p3 —cca casces p3 —cca caccs R3 +cca casccs R3

Page 2



+2 ccp®cas ca+ ccp’ caces RY)

>za:=rho*2*a”2* (2*rho*4*cas*siga*ccs-
rho*4*cas*pt*a*ccs+rho*ccs*R*3*cas*pt*a-2*rho*ccs*R*3*cas*siga-
R*3*ccs*cc*rho*siga—-R*3*ccs*cc*a*sigro-R*2*sigR*cc*a*ccs*rho-
2*cc*rho*4*cas*siga—-2*cc*a*cas*sigro*rho”3-
2*rho*cc*a*cas*sigR*R*2) / (-
2*ca*rho”6*cas*ccs+2*ca*rho*3*cas*ccs*R*3-2*cc*a*3*cas*ca*rho”3-
cc*a*3*cas*ccs*rho”3-
cc*a*3*ca*cecs*R*3+cc*a*3*cas*cecs*R*3+2*cc*rho”*6*cas*ca+cc*rho*3*c
a*cecs*R*3);
za = p* a* (2 cas siga ccs p* — a cas pt ccs p* + p a cas pt ccs R* — 2 p cas siga ccs R
—R3amccps@a—R3amccas@no—Rzﬁchcaamp—Zcrp4ams@a

—2 ccacas sigro p> —2 p cc a cas sigR R*) / (=2 ca p® cas ces + 2 ca p? cas ces R®

3

—-2cc 613 cas ca p3 —CC 613 cas ccs p3 —cca caccs R3 +cc 613 cas ccs R3

+2 ccp®cas ca+ccp’ caces RY)

> fortran (ec3);
t0 = —(2*ca*rho**6*cas*pt+4*ca*rho**5*cas*sigrot+4*ca*rho**3*cas*si
#gR*R**2+pt*rho**3*ca*ccs*R**3-2*ca*rho**3*cas*pt*a**3+4*ca*rho**3*
#cas*siga*a**2+2*ca*sigR*R**2*ccs*rho**3+2*a**2*cas*siga*ccs*rho**3
#—a**3*cas*pt*ccs*rho**3+2*ca*ccs*R**3*sigro*rho**2—-a**3*pt*ca*ccs*
#R**3+2*a**2*siga*ca*ccs* *R*¥**3+a**3*cas*pt* *ccs* *R*¥**3-2*a**2*cas*siga*
#ccs*R**3) / (-2*ca*rho**6*cas*ccs+2*ca*rho**3*cas*ccs*R**3-2*cc*a**3
#*cas*ca*rho**3-cc*a**3*cas*ccs*rho**3-cc*a**3*ca*ccs*R**3+ccra**3*
#cas*ccs*R**3+2*cc*rho**6*cas*ca+tcc*rho**3*ca*ccs*R**3)

> fortran (cs3);
t0 = -2* (2*ca*rho**5*cas*sigro+ca*rho**6*cas*pt+cc*rho**3*ca*sigR*
#R**2+cc*rho**3*cas*siga*a**2+2*ca*rho**3*cas*sigR*R**2-cc*a**3*ca*
#sigR*R**2+cc*a**3*cas*sigro*rho**2-ca*rho**3*cas*pt*a**3+2*ca*rho*
#*3*cas*siga*a**2+cc*a**3*cas*sigR*R**2)/ (-2*ca*rho**6*cas*ccs+2*ca
#*rho**3*cas*ccs*R**3-2*cc*a**3*cas*ca*rho**3-cc*a**3*cas*ccs*rho**
#3—-cc*a**3*ca*ccs*R*¥**3+ccra**3*cas*ccs*R**3+2*cc*rho**6*cas*catcc*r
#ho**3*ca*ccs*R**3)

> fortran (as);
t0 = —-R**2*rho**2* (2*ccs*R*ca*rho**3*sigrotccs*R*ca*rho**4*pt+ccs*
#R*cc*rho*siga*a**2+ccs*R*ccra**3*sigro-ccs*R*ca*rho*pt*a**3+2*ccs*
#R*ca*rho*siga*a**2+2*sigR*ca*rho**4*ccs+2*sigR*cc*a**3*ca*rho+sigR
#*cc*a**3*ccs*rho-2*sigR*cc*rho**4*ca) / (-2*ca*rho**6*cas*ccs+2*ca*r
#ho**3*cas*ccs*R**3-2*cc*a**3*cas*ca*rho**3-cc*a**3*cas*ccs*rho**3-
fccra**3*ca*cecs*R**3+ccra**3*cas*ces*R**3+2*cc*rho**6*cas*ca+cc*rho
#**3*ca*ccs*R**3)

> fortran(za);
t0 = rho**2*a**2* (2*cas*siga*ccs*rho**4-a*cas*pt*ccs*rho**4+rho*a*
#cas*pt*ccs*R**3-2*rho*cas*siga*ccs*R**3-R**3*ccs*cc*rho*siga—-R**3*
#ccs*cc*a*sigro-R**2*sigR*cc*a*ccs*rho-2*cc*rho**4*cas*siga—-2*cc*a*
#cas*sigro*rho**3-2*rho*cc*a*cas*sigR*R**2) / (-2*ca*rho**6*cas*ccs+2
#*ca*rho**3*cas*ccs*R**3-2*cc*a**3*cas*ca*rho**3-cc*a**3*cas*ccs*rh
#o**3-ccra**3*ca*ccs*R*¥*3+ccra**3*cas*ccs*R*¥*3+2*cc*r*rho**6*cas*ca+tc
#c*rho**3*ca*ccs*R**3)

>sig r:=-2*ca*za/r*3+cc*c3+pt;
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sig_r:=—2ca p2 a* (2 cas siga ccs p4 —a cas pt ccs p4 +p a cas pt ccs R’
—2 p cas siga ccs R*—R3ces cc p siga — Rcescca sigro — R? SigR cca ccs p

—2 cc p* cas siga — 2 cc a cas sigro p° — 2 p cc a cas sigR R*) / ((=2 ca p° cas ccs

3

+2cap’casces R* =2 cca’ cas cap’ — cca’ cas ces p* — cc a’ ca ces R

+cca’casces RP+2 cep®eas ca+ ccp’caces R?) r*) —cc (2 ca p® cas pt

+4 ca p’ cas sigro+4 ca p’ cas sigR R* + pt p* ca ces R* =2 ca p° cas pt a®

3

+4ca p3 cas siga a* + 2 ca sigR R* ccs p3 +2 a® cas siga ccs p3 —a’ cas pt ccs p3

+2cacesR? sigro p2 -a’ ptcaccs R*+24° siga ca ccs R+ d’ cas ptces R’

—2 a* cas siga ccs RY) / (=2 ca p® cas ces +2 ca p’ cas ces R =2 cc a® cas ca p?

—CC (13 cas ccs p3 —CC Cl3 3

)+ pt

ca ccs R +cca’ cas ces R* +2 cc p° cas ca+ cc p? ca ces R®

>sig phi:=ca*za/r*3+cc*c3+pt;
sig_phi = ca p2 a* (2 cas siga ccs p4 —a cas pt ccs p4 + p a cas pt ccs R’
—2 pcas siga ccs R*—R?ces ce p siga — Rcescea sigro — R? SigR cca ccs p
—2 cc p* cas siga — 2 cc a cas sigro p> — 2 p cc a cas sigR R*) / ((=2 ca p® cas ccs

3 3 3

+2cap’casces R* =2 cca’ cas cap’® — cca’ cas ces p* — cc a’ ca ces R

+cca’casces RP+2 cep®cas ca+ ccp’ caces R?) ) — cc (2 ca p® cas pt

+4 ca p’ cas sigro +4 ca p° cas sigR R* + pt p° ca ces R* — 2 ca p? cas pt a®

+4 ca p’ cas siga a® + 2 ca sigR R ces p° + 2 a® cas siga ccs p° — a® cas pt ccs p*
+2cacesR? sigro p2 -a’ ptcaccs R*+24d* siga ca ccs R+ d® cas ptccs R’

—2a® cas siga ccs RY) / (2 ca p® cas ces +2 ca p’ cas ces R =2 cc a® cas ca p?

3

—cca’ cas ces pP —cca’ caces R+ cca’ cas ces R +2 cc p° cas ca+ cc p? ca ces R®

) +pt
>eps_r_e:=-2*za/r*3+c3+pt/cc;
eps_r_e:=—2p*a® (2 cas siga ccs p* — a cas pt ccs p* + p a cas pt ccs R®
—2 pcas siga ccs R*—R’ces cc p siga — Rcescca Sigro — R? SigR cca ccsp
—2 cc p* cas siga —2 cc a cas sigro p° — 2 p cc a cas sigR R*) / ((=2 ca p° cas ccs

3

+2cap’casces R* =2 cca’ cas cap’ — cca’ cas ces p* — cc a’ ca ces R

+cca’ casces RP+2 cc p6 cas ca+ cc p3 caccsR)r’)— (2 ca p6 cas pt

+4 ca p’ cas sigro+4 ca p’ cas sigR R* + pt p* ca ces R* =2 ca p° cas pt a®

+4 ca p’ cas siga a® + 2 ca sigR R* ces p° + 2 a* cas siga ccs p° — a’ cas pt ces p°
+2 ca ces R? sigro p2 —a’ pt ca ces R? + 2 a® siga ca ces R® + a® cas pt ces R

—2a® cas siga ccs RY) / (=2 ca p® cas ces +2 ca p’ cas ces R =2 cc a® cas ca p?

3

—cca’cascesp’ —cca’ caces R +cca’ cas ces R* +2 cc p° cas ca+ cc p’ ca ces R®

pt
+7
) cc

Page 4



>eps_phi_e:=za/r*3+c3+pt/cc;
eps_phi_e = p2 a* (2 cas siga ccs p4 —a cas pt ccs p4 + p a cas pt ccs R’

. 3 p3 : 3 - 2
—2pcassigaccs R — R ccs ccp siga— R ccs cca sigro—R” sigR cca ccs p

—2 cc p* cas siga —2 cc a cas sigro p° — 2 p cc a cas sigR R*) / ((=2 ca p® cas ccs

3

+2cap’casces R* =2 cca’ cas cap’ — cca’ cas ces p* — cc a’ ca ces R

+cca’casces RP+2 cep®eas ca+ ccp’caces R®) r*) — (2 ca p® cas pt

+4 ca p’ cas sigro+4 ca p’ cas sigR R* + pt p* ca ces R* =2 ca p° cas pt a®

3

+4 ca p’ cas siga a® + 2 ca sigR R* ccs p° + 2 a* cas siga ccs p° — a’ cas pt ccs p°

+2 ca ces R? sigro p2 —a’ pt ca ces R? + 2 a® siga ca ces R® + a® cas pt ces R

—2a® cas siga ccs RY) / (=2 ca p® cas ces +2 ca p’ cas ces R =2 cc a® cas ca p?

—CC a3 cas ccs pS —CC a3 3

pt
+7
) cc

caces R* + cc a’ cas ccs R* +2 cc p6 cas ca+ cc p3 ca ccs R

>sig_r s:=-2*cas*as/r”3+ccs*cs3;
sig_r_s:=2cas R? p2 (2 cesR ca p3 sigro + ccs R ca p4pt +ccs R cep siga a’

+cesRecd’ sigro — ccs R ca p pt a*+2cesRca p siga a’+2 SigR ca p4 ccs

+2 sigR cca’ ca p+ sigR cc a’ ces p— 2 sigR cc p’ ca) / ((=2 ca p° cas ccs

3

+2cap’casces R* =2 cca’ cas cap’ — cca’ cas ces p* — cc a’ ca ces R

+cca’casces RP+2 cep®eas ca+ccp’caces R) r*) =2 ces (2 ca p cas sigro

+ca p6 cas pt+ cc p3 ca sigR R* + cc p3 cas siga a*+2 ca p3 cas sigR R*

3 3

—cca’casigRR*+cca 2

cas sigro p* —ca p’ cas pta® +2 ca p° cas siga a

+cca’ cas sigR R*) / (=2 ca p® cas ces +2 ca p’ cas ces R =2 cc a® cas ca p?

3

—cca’cascesp’ —cca’ caces R+ cca’ cas ces R +2 cc p° cas ca+ cc p? ca ces R®

)
>sig phi_s:=cas*as/r”*3+ccs*cs3;
sig_phi_s = —cas R* p* (2 ccs R ca p° sigro + ccs R ca p* pt + ccs R cc p siga a*

+cesRcca’ sigro—cesRcappta’+2 cesR ca p siga a* +2 sigR ca p* ccs

+2 sigR cca’ ca p + sigR cc a® ces p— 2 sigR cc p’ ca) / ((=2 ca p° cas ccs

3

+2cap’casces R* =2 cca’ cas cap’ — cca’ cas ces p* — cc a’ ca ces R

+cca’casces RP+2 cep®eas ca+ccp’caces R) r*) =2 ces (2 ca p cas sigro
+ca p6 cas pt+cc p3 ca sigR R* + cc p3 cas siga a* +2 ca p3 cas sigR R*
—cca’ca SigR R*+ cc a’ cas sigro p2 —ca p3 caspta’+2 ca p3 cas siga a*

+cca’ cas sigR R*) / (=2 ca p® cas ces +2 ca p’ cas ces R =2 cc a® cas ca p?

3

3 3 3 3 3 6 3 3
—cca cascesp —cca caccs R”+cca’ casces R"+2 ccp’casca+ccp’ cacesR

)

>eps_r e_s:=—2*as/r*3+cs3;
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eps_r_e_s:=2 R? p2 (2cesRca p3 sigro +ccs R ca p4 pt+ccsR cep siga a’
+cesRecd’ sigro — ccs R ca p pt a*+2cesRca p siga a*+2 SigR ca p4 ccs

+2 sigR cca’ ca p+ sigR cc a’ ces p— 2 sigR cc p’ ca) / ((=2 ca p° cas ccs

3

+2cap’casces R* =2 cca’ cas cap’ — cca’ cas ces p* — cc a’ ca ces R

+cca’casces RP+2 cep®eas ca+ ccp’ecaces R?) r*) =2 (2 ca p° cas sigro

+ca p6 cas pt+ cc p3 ca sigR R* + cc p3 cas siga a*+2 ca p3 cas sigR R*

3 3

—cca casigRR2+cca 2

cas sigro p2 —ca p3 caspta’ +2 ca p3 cas siga a
+cca’ cas sigR R*) / (=2 ca p® cas ces +2 ca p’ cas ccs R =2 cc a® cas ca p?

3

—cca’cascesp’ —cca’ caces R+ cca’ cas ces R +2 cc p° cas ca+ cc p? ca ces R®

)

>eps_phi_e_s:=as/r”*3+cs3;

eps_phi_e_s :=—R* p2 (2 cesRca p3 sigro +ccs R ca p4 pt+ces R cepsiga a’
+cesRceca’ sigro — ccs R ca p pt a’+2cesR ca p siga a’+2 SigR ca p4 ccs
+2 sigR cca’ ca p + sigR cc a® ces p— 2 sigR cc p’ ca) / ((=2 ca p° cas ccs

3

+2cap’casces R* =2 cca’ cas cap’® — cca’ cas ces p* — cc a’ ca ces R

+cca’ casces RP+2 cep®cas ca+ccp’caces R?) r*) =2 (2 ca p° cas sigro
+ca p6 cas pt+ cc p3 ca sigR R*+ cc p3 cas siga a*+2ca p3 cas sigR R?
—cca’ca SigR R>+cca’ cas sigro p2 —ca p3 cas pt a’+2ca p3 cas siga a’

+cca’ cas sigR R*) / (=2 ca p® cas ces +2 ca p* cas ces R* =2 cc a® cas ca p?

3

3 3 3 3 3 6 3 3
—cca cascesp —cca caccs R"+cca’ casces R +2 ccp’casca+ccp’ cacesR

)

>U:=2*Pi/cc* (2*ca*cc*za”2* (1/ (a*3) -
1/ (rho”3) )+ (cc*c3+pt) *2* (rho*3-a*3));

U:=2mn|2caccp*a* (2 cassiga ccs p* — a cas pt ccs p* + p a cas pt ccs R®

—2 pcas siga ccs R*—R’cescc p siga — R® ces cc a sigro — R* sigR cc a ccs p

2011

—2 ccp’ cas siga —2 cc a cas sigro p® =2 p cc a cas sigR R*) (3_3]/(
a p
> 6 3 3 3 3 3 3
—2cap’casces+2cap’casccs RS =2 cca’ cascap’ —cca’ cascesp

3

2
—cca’cacesRP+cca casccsR3+2ccp6casca+ccp3 caces R?) +(—cc(

2 ca p® cas pt+4 ca p’ cas sigro +4 ca p’ cas sigR R* + pt p° ca ces R
—2cap’caspta’ +4 cap’ cas siga a® + 2 ca sigR R* ces p° + 2 a® cas siga ccs p°
—a’ cas pt ccs p3 +2caccsR® Sigro p2 -a’ pt ca ccs R +2d? siga ca ccs R?

+a’ cas pt ccs R =2 a” cas siga ces RY) / (=2 ca p® cas ces +2 ca p* cas ces R®
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3 3 3 3

—2cca cascap3—cca casccsp3—cca caccsR3+cca CLISCCSR3

2
+2 ccp®cas ca+ccp’ caces RY) +pt) (p° — 613)]/6‘6'

>Us:=2*Pi/ccs* (2*cas*cecs*as*2* (1/ (rho*3) -
1/ (R*3) )+ (ces*ecs3) ~*2* (R*3-rho”3));

Us:=2m7 [2 cas ccs R* p* (2 ces R ca p? sigro + ces R ca p* pt + ces R cc p siga a®

+ccs R cca’ sigro—ces R cappta® +2 ces R ca p siga a* + 2 sigR ca p* ccs
201 1
+2 s5igR cca® ca p+ sigR cc a® ces p— 2 sigR cc p’ ca) (3—R3J/(
p

-2 ca p6 cas ccs+2 ca p’ cas ccs R* =2 cc a® cas ca p* — cc a® cas ces p?

3

2
—cca’caces R*+cca’casces R +2 cc p® cas ca+ cc p’ ca ces RY) +4 ces® (

2 ca p° cas sigro + ca p°® cas pt + cc p° ca sigR R* + cc p° cas siga a®

3 3

+2ca p3 cas sigR R*>—cca’ca SigR R>+cca’ cas sigro p2 —ca p3 cas pt a’

2
+2ca p3 cas siga a’+cca’ cas SigR R?) (R*- p3) / (-2 ca p6 cas ccs

3 3 3

+2cap’casces R* =2 cca’ cas cap’® — cca’ cas ces p* — cc a’ ca ces R

2
+cca’ casces RP+2 ce p cas ca+ cc p’ ca ces R) J/ccs

>ca:=168.-121.; cc:=168.+2.*121.;cas:=122.-
106.;cecs:=122.+2.*%106.;

ca:=47.

cc :=410.
cas = 16.
ces :=334.

>

za_n:=evalf(za);c3_n:=evalf(c3);as_n:=evalf(as);cs3_n:=evalf (cs3)

;U_n:=evalf (U) ;Us_n:=evalf (Us);
za_n = p*a® (=2432. siga p* — 5344. a pt p* + 5344. p a pt R* — 147628. p siga R’

— 136940. R’ a sigro — 150060. R* sigR a p — 13120. a sigro p>) / (

114304. p® +0.6938516 107 p* R* — 0.2807680 107 &’ p* — 0.4245140 10" * R?)
c3_n:=—1.(1504. p°® pr + 3008. p° sigro + 34404. p* sigR R* + 15698. pt p* R®

—6848. p* pt a® + 13696. p? siga a® + 31396. R® sigro p* — 10354. a® pt R

+20708. a” siga R*) / (

114304. p® +0.6938516 107 p* R* —0.2807680 10" &’ p* — 0.4245140 10" &’ R?)
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as_n :=— 1. R* p* (31396. R p° sigro + 15698. R p* pt + 168336. R p siga a*
+136940. R @’ sigro — 15698. R p pt a’ — 7144. sigR p* + 175480. sigR a’ p) / (
114304. p® +0.6938516 107 p* R* —0.2807680 10" &’ p* — 0.4245140 10" &’ R?)

cs3_n:=—2.(1504. p° sigro + 752. p° pt +20774. p* sigR R* + 8064. p> siga a*
—12710.a’ sigR R* + 6560. a’ sigro p> = 752.p’ pt a*) / (
114304. p® +0.6938516 107 p*> R* — 0.2807680 107 &’ p* — 0.4245140 10" * R?)
U_n :=590.6194190 p* a* (—2432. siga p* — 5344. a pt p* + 5344. p a pt R®
2
— 147628. p siga R* — 136940. R® a sigro — 150060. R sigR a p — 13120. a sigro p°)
1 1.
o)/
2
(114304. p°® +0.6938516 107 p* R — 0.2807680 10" a* p* — 0.4245140 10" a* R*) +
0.01532484221 (- 410. (1504. p°® pt + 3008. p° sigro + 34404. p* sigR R*
+15698. pt p® R® — 6848. p° pt a® + 13696. p* siga a* + 31396. R® sigro p*

—10354.a° pt R* +20708. a” siga R*) / (
114304. p® +0.6938516 10" p* R* — 0.2807680 107 a° p* — 0.4245140 10" &> R*) + pt )’

2

(p*-1.a%)

Us_n :=201.0619299 R* p* (31396. R p’ sigro + 15698. R p* pt + 168336. R p siga a*
2

+136940. R a’ sigro — 15698. R p pt a® — T144. sigR p* + 175480. sigR a’ p)

1 1.
%)/

2
(114304. p® +0.6938516 107 p* R* — 0.2807680 10" &’ p* — 0.4245140 10" &’ R?) +
8394.335569 (1504. p° sigro +752. p° pt + 20774. p° sigR R* + 8064. p° siga a*
2

—12710. @’ sigR R* + 6560. a* sigro p* —752. p* pt a®) (R*-1.p%) /

2
(114304. p® +0.6938516 10" p* R* — 0.2807680 10" o’ p* — 0.4245140 10" &’ R?)

a:=0

za_n:=evalf(za);c3_n:=evalf(c3);as_n:=evalf(as);cs3_n:=evalf (cs3)

.
14

za_n :=0.

¢3_n:=—1.(1504. p° pt + 3008. p° sigro + 34404. p* sigR R* + 15698. pt p* R’
+31396. R® sigro p?) / (114304. p° +0.6938516 107 p° R?)
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_ L.R*p*(31396. R p’ sigro + 15698. R p* pt — 7144. sigR p*)
114304. p® +0.6938516 107 p° R®

as_n =

2. (1504. p° sigro + 752. p°® pt + 20774. p? sigR R*)
114304. p® +0.6938516 10" p° R®

cs3 ni=—

>za_nl:=limit (za_n, R=infinity);c3_nl:=1limit (c3_n,
R=infinity); ;as_nl:=limit (as_n, R=infinity); cs3_nl:=1limit (cs3_n,
R=infinity);

za_nl :=0.
0.002262443439 (pt p + 2. sigro)
c3_nl :=-
p
as_nl :=—0.002262443439 p? (pt p + 2. sigro)
cs3_nl :=0.

>U:=1limit (2*Pi/cc* (2*ca*cc*za n*2*(1/ (a*3) -
1/ (rho”3) )+ (cc*c3_n+pt) *2* (rho*3-a*3)),a=0);

Error, numeric exception: division by =zero

>U_n:=2*Pi/cc* ((cc*c3_n+pt) ~*2* (rho”*3-a*3));
U_n :=0.0048780487807 (— 410. (1504. p° pt + 3008. p° sigro + 34404. p° sigR R*

2
+15698. pt p* R* +31396. R’ sigro p*) / (114304.p° +0.6938516 10" p° R*) + pt)

3

p

>Us_n:=2*Pi/cecs* (2*cas*cecs*as_n”2* (1/ (rho”3) -
1/(R*3))+(ces*ecs3_n)*2* (R*3-rho”3));

Us_n :=0.005988023952

2
10688. R* p* (31396. R p’ sigro + 15698. R p* pt — 7144 sigR p*) [')13 _1;3)

2
(114304. p® +0.6938516 10" p* RY)

2
| 446224, (1504. p’ sigro +752. p° pt +20774. p* sigR R*) (R —p?)
2
(114304. p® +0.6938516 107 p* R?)

>U _nl:=1imit (U_n, R=infinity);
U nl =

0.05274474266 p sigro* — 0.004116662840 p* sigro pt + 0.00008032512860 p* pr*

>Us_nl:=1limit (Us_n, R=infinity);
Us_nl := Float(eo) signum( sigR)?
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