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i28) kill(all);
(%00) done

? (%il) E2: H_E = 1/2*m*(rdot"2+r"2*thdot™2*(1+r0/r))+U;
rO
m (rz (r+ 1) thdot?2+ rdotzj

2

(%01) H E=U+
? (%12) E5: solve(E2, rdot);
2U 2HE

(%02) [rdot:—J— -

-r r0 thdot2-r2 thdot? , rdot=

2U 2HE |
J_In4- a‘-q’rOthdotz—rztthtz]

7 (%i3) thdot: LO/(m*r"2);

LO
(%03)
mr

7 (i4) E5a: ev(E5);

20 roL02 102 2HE 20 roL02 102 2HE
(%04) [rdot:—J— +— ,rdot:J— +—
m

m m2r3 m2r2

1

m m2r3 m2r2 m

7 (%i5) dthdr: 1/rdot*L0/(m*r"2);

LO
%o5) —
(%05) m r2 rdot

7 (%i6) rdot: rhs(second(E5a));

20 roL02 102 2HE
(%06)'J_ T 2.3 2.2 -
m m<r m<r m

7 (%i7) ev(dthdr);

LO
(%07)
, | 2U roLo2 L02+2&£

mr m m2r3 m2r2 m

1

Y 0.1 Integral (19)

(%i18) f: un3/(atb*u+c*un"2)”(372);

us

(%08)
(cu2+bu+a)’’?
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¥ (%i9) integrate(f,u);

Is 4ac-b2 zero or nonzero?n;
Is c positive or negative?n;
Is b zero or nonzero?n;

_ 2cu+b
3basm[j

~b2-4ac u? 10abu
(%09) 5 + + -
2+-cc c~cu?+bu+a c(4ac-b?)cu2+bu+a
3b3u ab? 2a

- +
c2(4ac-b?)Jcu?+bu+a c2(4ac-b?Dcu?+bu+a c2+cu+bu+a

7 (%i10) fu: ratsimp(%);

1 2cu+b
(%010) ((12abc-3b3)Jcu2+bu+a asin|—————|+/-c
Jb%-4ac

(8ac?2-2b2c)u?H20abc-6b3)u+16a?c-6ab?))/(J-c(8ac3-2b2c?)

JcuZ+bu+a)

2 0.2 Definition of parameters

(ill) a: 2*m*H;
(%011) 2mH
V

(%i12) b: k: LON2/(m*alpha);

2

LO
(%012) ——
om

%i13) c: -LO0"N2/(2*m);
2

(%013) _Lo*
2m

T

(%i14) assume(LO0>0, m>0, alpha>0);
(%014) [LO>0,m>0,u>0]

"N N

(%i15) ev(fu);
L02 uL02

+

2102 2 ‘ 6 4
uc L0 ulLO 3LO° 12HLO _ m m
(%015) (A2 ~/m (\/— + +2mH |- 3 3= asin 2 :
2m am a>m3 am LO4 5

a“m

> LOS® 4H Lo4 6 LO® 20H LO%4) 12H LO4 2 2

LO|u + +u| - - - -32mH~ LO
a2m3 m (X,3m3 am 2

acm
~J2'm
LO8 2HLOS
2a2m4_ m?2 J)

)7 (LO

\/ u2L02 uL02
- +

+2mH [—
2m o m
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? (%i16) thetaO: acos(1/epsilon*(alpha/r-1));

|
r

(%016) acos
€

7 ®i17) frz ev(fu, u=1/r);
L02 LO2

1

LOZ2  LOZ 3L0% 12H LO% 3 m mr
%017) (A2 ~/m (J - +2mH |- - asin 2 |+
amr 2mr? o> m3 am LO4
, 5 +t4HLO?

am

LO® +4H L04 6L0%5 20H LO%
o2m3 m o2m3  am 12 H Lo#

LO + - ~32mH2L02
r2 r alm

8 6
[ LO 2 HLO J)

2 az m4 m2

L02  L0Z2

+2mH

))/(LOJ

amr 2mr2

(%118) str: [LO=1.5, H=-1., alpha=1, epsilon=0.3, m=1];
(%018) [L0:1-51H:_lsazlsgzo-Bymzl]
(%119) th0Ol: ev(thetaO, str, eval);
1
(%019) acos[3.333333333333334(r—lj)

" (%i20) thil: ev(realpart(fr), str, eval)$

' (%i21) wxplot2d([th01,th11*1.e15], [r,0.5,2],
I [xlabel, "r'], [ylabel, "theta(r)"], [legend, "theta0, "f(r)*l.el
plot2d: expression evaluates to non-numeric value somewhere in plotting r:

33 thetaD ——
3t fri1.e15 ——
25
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(%i22) str: [LO=1, H=-1., alpha=1, epsilon=0.3, m=1];
(%022) [LO:l,H:_lsazlsgzo-Bimzl]

(%i23) th0l: ev(thetaO, str, eval);
1
(%023) acos(3.333333333333334(r—lj)

 (wi24) thll: ev(realpart(fr), str, eval)$

' (%i25) wxplot2d([th01,th11*1.e15], [r,0.5,2],
I [xlabel, "r'], [ylabel, "theta(r)"], [legend, "thetal0, "f(r)*l.el
plot2d: expression evaluates to non-numeric value somewhere in plotting rz
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