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‘ Mathematica File Edit Insert Format Cell Graphics Evaluation Palettes Window Help 8@ D | F 4) @ Thud30PM Pedro Vieira Q = |

®@nn new notebook

In[324]:=

2
n[\/m’ - (x-x1-R1)?, x] +1
PowerExpand@FullSimplify[ ] f]
\/312 - (x-x1-R1)2

Integrate[#, {x, xi, xf}, GenerateConditions -» False] &
Out[324]= 1

(Log[-x1 +xf] -Log[-2R1 -x1 +xf] -Log[-x1 +xi] +Log[-2R1 - x1 +xi])

N =

- xp)? + zp?

(x2 - xp)? + zp?
] +

: (x1
action =m[1] Log[
zZp €

— ]+m[2]Log[

(x3 -xp)? + zpz]

m[3] Log[ e

J00% »
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‘ Mathematica File Edit Insert Format Cell Graphics Evaluation Palettes Window Help 8@ D | F 4) @ Thud30PM Pedro Vieira Q = 1

®@nn new notebook

In[324]:=

n[\/mz - (x-x1-R1)?, x]2 +1
PowerExpand@FullSimplify[ \/ ] //
R12 - (x - x1 -R1)2

Integrate[#, {x, xi, xf}, GenerateConditions - False] &
Out[324]= |

N =

(Log[-x1 +Xxf] -Log[-2R1 -x1 +xf] -Log[-x1 +xi] +Log[-2R1 - x1 +xi])

=

In[326):=

(x1 - xp)? + zp?

(x2 - xp)? + zpz]
+

action =m[1] Log[
Zp €

s ]+m[2]Log[

r

(x3 -xp)? + zpz]

m[3] Log[ e

J00% »
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‘ Mathematica File Edit Insert Format Cell Graphics Evaluation Palettes Window Help P— 8@ D | F 4) @ Thud30PM Pedro Vieira Q = |
®nN0n new notebook

In[327]:=

- xp)? + zp?

(x2 - xp)? + zpz]
+

: (x1
action =m[1] Log[
zZp €

i ]+m[2]Log[

’

(x3 -xp)? + zpz]

m[3] Log[ e

300% »
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‘ Mathematica File Edit Insert Format Cell Graphics Evaluation Palettes Window Help " . 8@ D | T 4) @ Thud3lPM PedroVieira Q = 1
®nN0n new notebook

action =m[1l] Log +m[2] Log +
Zp € Zp €
x3 - xp)? + zp?
m[3] Log[( p) p ];
Zp €
In[331]:=
eqgs = {9;paction, 9,,action} // FullSimplify;
Solve [legs
Out[332]= il
((x1-xp)2-2zp?) m[1]  ((x2-xp)®-zp?)m(2]  ((x3-xp)%-2p?) m[3]
+ ‘o
{_ (x1-xp) £ +2p? (x2-xp) % +2p? (x3-xp) % +zp?
zZp ’

2 ( (-x1 +xp) m[1] . (-x2 +xp) m[2] . (-x3 +xp) m[3] J}
(x1 -xp)? +2p? (x2-xp)?+2p? (x3-xp)?+zp?

300% »
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‘ Mathematica File Edit Insert Format Cell Graphics Evaluation Palettes Window Help g " 8@ D | T 4) @ Thud:32PM Pedro Vieira Q = Y
®n00n new notebook

action =m[1l] Log +m[2] Log +
Zp € zZp €
x3 - xp)? + zp?
m[3] Log[( p) p ];
Zp €
In[331]:=
eqs = {9;paction, 9,,action} // FullSimplify;
eqs /. (m[2] » am[1l], m[3]
Out[334]= .
((x1-xp)2-zp?) m[1]  ((x2-xp)®-zp?)m(2]  ((x3-xp)%-2p?) m[3]
+ ks
{_ (x1-xp) £ +2p? (x2-xp) % +2p? (x3-xp) % +zp?
Zp !

2 ( (-x1 +xp) m[1] . (-x2 +xp) m[2] N (-x3 +xp) m[3] J}
(x1 -xp)? +2p? (x2-xp)?+2p? (x3-xp)?+zp?

J00% »
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‘ Mathematica File Edit Insert Format Cell Graphics Evaluation Palettes Window Help - OB @ ) | F 4 @ Thu4:33 PM  Pedro Vieira Q
®enon

Simplify

Out[338]=
{xp—> (—x2x3 (-l+a+B) (x2 (-1l+a-B8) +x3 (-1l-a+B)) +

x1%2 (-1+a+B) (x2 (1+a-B) +x3 (L-a+B)) +

x1 (-x2% (-1+0® -2apB+p?) -x3% (-1+o? -2aB+B%) +
2 x2 x3 (a2+(—1+B)2-20!(1+/3))))/

(2 (%32 (1+a-B) B+x2*a (L-a+B) +x1% (-1+a+p) +
x2 x3 (—1+a2—2a[3+62)+
X1 (-1+a+B) (x2 (-l+a-B) +x3 (-1-a+B)))),

Zp—)—(il (x1-x2) (x1-x3) (x2-x3) \Ja*+ (-1+82)2-2a (1+p?) )/
(2 (x32 (1+a-B) B+x2%a (1-a+B) +x1% (-1+a+pB) +x2x3 (-1+a® -
2aB+pB%) +x1 (-1+a+pB) (X2 (-1+oa-pB) +x3 (-1-a+/3))))}
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‘ Mathematica File Edit Insert Format Cell Graphics Evaluation Palettes Window Help " - L B @ ) | F 4 @ Thu4:34 PM  Pedro Vieira Q = 1

®enNnn new notebook

-xX1 + xp (-X2 + Xp) o (-x3 +xp) B 1
B 2 2 * - 2 2 T - 2 2 | Ml ]}
(X1 -xXp)“ + 2p (X2 - Xp)“ + 2p (X3 -Xp)“ + 2p

sol = Solve[0 == eqs2, {xp, zp}] // First // Simplify // PowerExpand //
Simplify;

action /. sol /. {a-»>m[2] /m[1], B->m[3] /|
Out[340]= 1

Log[
(21 (x3% (1+a-B) B+x2%a (1-a+B) +x1% (-1+a+pB) +x2x3 (-1+a’ -2«
B+B%) +x1l (-1+a+B) (x2 (-1+a-B) +x3 (-1-a+f)))
(—((xl—x2)2(x1—x3)2(x2—x3)2(a4+(—1+82)2—2a2 (1+8%)))/
(4 (x3% (1+a-B) B+x2%a (L-a+B) +
x1? (-1+a+B) +x2x3 (-l+a®-2aB+pB%) +
x1 (=1 +a+R) (x2 (=1 +0-RB) +x3 (=1 —a+M))?) 4

300% »
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‘ Mathematica File Edit Insert Format Cell Graphics Evaluation Palettes Window Help —— 8B @ D | T 4) @ Thu4:36 PM Pedro Vieira Q
[ NaNs] new notebook

iij

actionCrit
Out[344]=

(—jz—ﬁ +Log[2] +Log[x]l - x2] +Log[x1 - x3] -
Log[x2 -x3] -Log[e] -Log[(m[l]] +Log[(m[l] -m[2] -m[3]] + %
(4Log[m[1]] -Log [m[1]*+ (m[2]? —m[3]2)2 -2m([1]% (m[2]? +m[3]2)])) |

m(l] + (le—ﬂ +Log[2] +Log[x]l - x2] -Log[x1 - x3] + Log[x2 - X3] -
Log(e] -2Log[(m[l]] +Log[(m[2]] +Log[m[l] -m[2] +m[3]] + %

(4Log[m[1]] -Log [m[1]*+ (m[2]? —m[3]2)2 -2m([1]% (m[2)]? +m[3]2)]))

m(2] + (M +Log[2] -Log[x1 - x2] +Log[x]1 - x3] +Log[x2 - x3] -Log[eg] -

2
2Log[m[l]] +Log[m[1l] +m[2] -m[3]] +Log[m[3]] +

=

(4Log(m[1]] -

N

Log [m[1]*+ (m[2]? —m[3]2)2 -2m[1]? (m[2]? +m[3]2)])) m(3]
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‘ Mathematica File Edit Insert Format Cell Graphics Evaluation Palettes Window Help " - LB @ D | T 4) @ Thu4:37PM  Pedro Vieira Q = |

®@nn new notebook

Full result is D[witha,a]+(witha/.a — 0)

In[349]:=
witha /. a->0// Simplify;
In[350]:=
D[witha, a]| ;
Out[350]= 1
(Log([x1l - x2] +Log[x]1 -x3] -Log[x2-x3])m[1] +
(Log[x1l - x2] -Log[x1 -x3] +Log[x2-x3]) m[2] +
(-Log[x1 - x2] +Log[x]1 -x3] +Log[x2 -x3]) m[3]

300% »
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