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2Sin[Zeta[3]] Zeta[S]“

Out{90]}= Z‘Ir+ﬁICCOtI
1 - Zeta[5]2

int /. Zeta[5] - 1/Abs[a] /. Zeta[3] » ¢l
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0

4 Untitled-6

£

Outigsi= | Zeta[5]

neo-  b=1/Zeta[5] Exp[I Zeta[3]];

r 1-Abs[b]?2
int:J. d
Abs [e®° -b]?

2Sin[Zeta[3]] Zeta[5] | ‘

Outi90}= | 2 ‘n ' A.rcCotl
1 - Zeta[5]2

no1)- 4int /. Zeta[5] - 1/Abs[a] /. Zeta[3] » ¢

Outf91)= | 2

it + ArcCot I

2Sin([o] ] ‘

(1 - Absl'a‘z) Abs[a]
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iﬂ-.-l I‘l ﬁ i n—

Outlgsl= | Zeta[5]

noz1- b=1/Zeta[7] Exp[I Zeta[3]];

r 1-Abs[b]?2
int:j ds
Abs [e*? -b]?

2Sin[Zeta[3]] Zeta[5] | ‘

Out{90l= | 2 ‘n + A.rcCotl
1 - Zeta[5]?

not)= int /. Zeta[5] - 1/Abs[a] /. Zeta[3] » ¢

Out{91]= 2

74 ArcCot[ i il ‘ |

(1 . m.-.al'a‘z) Abs[a]

Pirsa: 10080042 Page 380/408




i Mathematica File Edit Insert Format Cell Craphics Evaluation _mm

0

4 Untitled-6

£

Outigsi= | Zeta[5]

w92~ b=1/Zeta[7] Exp[I Zeta[3]];

r 1-Abs[b]?
int:hf de
Abs [e%° -b]?

ZSin[Zeta[B]]Zeta{7]l‘

Out{93]= 2‘fr+ArcCotl
1-2Zeta[7]2

mo1]- 4dint /. Zeta[5] »1/Abs[a] /. Zeta[3] » ¢

Outf9l]= | 2

e arccor[ 2|

(1 : Ab;a-Z) Abs[a]
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&) # Untitled-6 (

Outigsl= @ Zeta[5]

noz- b=1/Zeta[7] Exp[I Zeta[3]];

r 1-Abs[b]?2
int::Jb = ds
J Abs [e*“ - b]

251n[2eta[3]]Zeta[7]|‘

Out{93]= 2‘fr+ArcCotl
l1-Zeta[7]

int /. Zeta[7] - 1/Abs[a] /. Zeta[3] » & // S|

Outj9d}= | 2

JT + ArcCotl 1

ZSin[cp] ]‘
} Abs|[a]

I\ Abaa
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(@]

4 Untitled-6

4

outigsl= @ Zeta[5]

noz1- b=1/Zeta[7] Exp[I Zeta[3]];

r 1-Abs[b]?
int:j ds
Abs [e%° -b]?

2Sin[Zeta[3]] Zeta[7] I ‘

Outio3l= | 2 ‘n ' A.rcCot[
1 - Zeta[7]2

int /. Zeta[7] - 1/Abs[a] /. Zeta[3] » ¢ // Simplify

2

Out{94]

m+ ArcCot l

2Sin([o] ] ‘

(1 : Absl'a‘z) Abs[a]
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&)

% Untitled-6 ¢

Outlgsl= @ Zeta[5]

noz1- b=1/Zeta[7] Exp[I Zeta[3]];

r 1-Abs[b]?
int::Jh - d-
J Abs [e*? - b]

ZSin[Zeta[B]]Zeta[7]|‘

Out{93)= 2‘:r+hrcCotl
1 - Zeta[7]?

noes)- int /. Zeta[7] -1 /Abs[a] /. Zeta[3] » ¢ // Simplify

Outf9sl= | 2 |+ ArcCot

2 Abs| a]SLn[¢],|
l+Abs[a]
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0 % Untitled-6 (

Out{85]= Zeta[5]

w92~ b=1/Zeta[7] Exp[I Zeta[3]];

r 1-Abs[b]?
int::Jh : d-
J Abs [e*” - b]

25in[Zeta[3]]Zeta[7]|‘

Out{93])= 2‘:r+ArcCotl
1- Zeta[7]?

95 - int /. Zeta[7] - 1/Abs{a] /. Zeta[3] - ¢ // Simplify

2 Abs| a]Sln[¢]l|

outgsj= | 2 | + ArcCot
l+Abs[a]
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¢ Untitled-6 {

Out{85]=

In[92]:=

Out[93]=

In[95].=

Out{95]}=

Pirsa: 10080042

Zeta|[5]

b=1/Zeta[7] Exp[I Zeta[3]];

r 1-Abs[b]?
int==J~ - ds
J Abs [e*” - b]

25in[Zeta[3]]Zeta{7]I‘

2 ‘)T +AICCOtl
1-Zeta[7]?

int /. Zeta[7] » 1 /Abs[a] /. Zeta[3] » ¢ // Simplify

2Abs[a151n[¢]l|

2 \n + ArcCot
1 +A.bs[a
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0O % Untitled-6 r

outlgsl= | Zeta[5]

moz)- b=1/Zeta[7] Exp[I Zeta[3]];

r 1-Abs[b]?
int==J~ - d-
J Abs [e*” - b]

281n[2eta[3]]2eta[7]|‘

Out{93]= 2 ‘ m + ArcCot l
1l Zeta[7]

nos)= int /. Zeta[7] - 1/Abs[a] /. Zeta[3] » ¢ // Simplify

2Abs[a] Sin[¢]
Outf9sl= | 2 |+ ArcCot I|
1 +Abs[a]?
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0

4 Untitled-6

4

Outigsl= | Zeta[5]

no2)- b=1/Zeta[7] Exp[I Zeta[3]];

r 1-Abs[b]?
ht:J. 2d9
J Abs [e*” - b]

2Sin[Zeta[3]] Zeta[7] I ‘

Out{93]= 2 ‘n ' A.rcCotl
1-2Zeta[7]2

int /. Zeta[7] - 1/p|/. Zeta[3] - ¢ // Simplify

2Abs[a] Sin[¢]
Outigsi= | 2 | + ArcCot l |
'1+Abs[a]?
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[8) % Untitled-6 ¢

Outigsi= @ Zeta[5]

noz1- b=1/Zeta[7] Exp[I Zeta[3]];

r 1-Abs[b]?2
int:j 21-.19
J Abs [e*” - b]

2Sin[Zeta[3]] Zeta[7] | ‘

Out{93]= 2‘:r+hrcCotl
1 - Zeta[7]?2

nosl- int /. Zeta[7] »1/p /. Zeta[3] » ¢ // Simplify

Outj9sl= | 2 | + ArcCot

1+ p?
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0

4% Untitled-6

(

Outigsl= | Zeta[5]

w2 b=1/Zeta[7] Exp[I Zeta[3]];

r 1-Abs[b]?
int:j de
Abs [e%° - b]?

2Sin[Zeta[3]] Zeta[7] I ‘

Out[93]= 2 ‘JT b A.rcCotl
1-Zeta[7]?

X +Yl

nos) - int /. Zeta[7] - 1/p /. Zeta[3] - ¢ // Simplify

2 pSin |
Out{96l= | 2 ‘JT + ArcCot . 1] ‘ |

2
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O # Untitled-6

4

Outigsl= | Zeta[5]

noz1- b=1/Zeta[7] Exp[I Zeta[3]];

r 1-Abs[b]?
int==J~ : ds
J Abs [e*? - b]

2Sin[Zeta[3]] Zeta[7] ‘ ‘

Out{93]= 2 ‘n v A.rcCotl
1-Zeta[7]?

ng7]= | X+y/.x->2

Outjo7l= | 2+Y

nos)- int /. Zeta[7] »1/p /. Zeta[3] - ¢ // Simplify
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&)

# Untitled-6

£

outigsi= | Zeta[5]

moz- b=1/Zeta[7] Exp[I Zeta[3]];

r 1-Abs[b]?2
int:j 2cleav
J Abs [e*” - b]

2Sin[Zeta[3]] Zeta[7] ] ‘

Outio3l= | 2 ‘n . ArcCotl
1 - Zeta[7]2

nog= | X+y+2/.x-+2

Outjogl= | 4+Y

nos)- int /. Zeta[7] - 1/p /. Zeta[3] - ¢ // Simplify
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&) % Untitled-6 (

outlgsi=  Zeta[5]

o2~ b=1/Zeta[7] Exp[I Zeta[3]];

r 1-Abs[b]?
int==J~ de
Abs [e®° - b]?

2Sin[Zeta[3]] Zeta[7] | ‘

Outf93)= | 2 ‘n + A.rcCotl
1-Zeta[7]?

o= | X+y+2/.x-+2

Outissl= | 4+Y

nos)- int /. Zeta[7] »1/p /. Zeta[3] - ¢ // Simplify
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Abs [ef° - b]?

2 Sin[Zeta[3]] Zeta{‘?] I ‘

Out{93]= 2 ;r+ArcCotl
1-Zeta[7]?

nog]=  X+y+2/.x-+2

Outf98l= | 4+Y

noe- dnt /. Zeta[7] »1/p /. Zeta[3] » ¢ // Simplify

2p8Sin[¢
Out{96l= | 2 ‘JT + ArcCot o] ‘ |
—{ 1 i 02
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&) PSl.nb (

= Usage for circle with two plates

Using Zeta's or EulerGamma is often a useful trick to snmph_fy expressions or to do

uleo , ¢ 1=

1-Ab - d
’[ZJ 6]/.

With[{z = 1/ Zeta[3] e’ %251}, .[m.-. 2 2
~ s[z- Exp[I®e]] ?f

{Zeta[3] »1/p, Zeta[5] » ¢} // Simplify

208in ¢}
T + AICCOtl fn} '

i

arcCot[x ] = ArcCot[x] - rBoole[x > 0];

Always important to plot! Specially to look for branches and discontinuities.
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Plot [ArcCot[x] - 7 Boole[x > 0], {x, -5, 5}]
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Abs [z - Exp[Ie]]? 2x

{Zeta[3] - 1/p, Zeta[5] - ¢} // Simplify

JT + ArCCotl . szc:1 ‘
JT
arcCot[x ] = ArcCot[x] - rBoole[x > 0]; ]

Y Always important to plot! Specially to look for branches and discontinuities.

Plot [ArcCot[x] - *rBoole[x > 0], {x, -5, 5}] ]

-4 -3 2 4

-05

-10
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nNoO R — numa;-mb ¢

Sinplify[u[\/ x? + yz ’ ArcSin[ x:: = ]]]] / .

ArcCot - arcCot

+ £y
T ArcCotl T o nBoolel —1—;2—7 > Ol
JT
Plot3D([U[x, ¥], {x, -1, 1}, {y, -1, 1}, 1

RegionFunction -» Function[{x, v}, x"2+y"2< 1],
PlotPoints —» 100, PlotStyle —» Red] ; ¥

ContourPlot (U[x, v], {x, -1, 1}, {y, -1, 1},
RegionFunction » Function|[{x, v}, "2+ y"2 < .95]];

| more

= Derivation of above

Pirsa; 10080042 Exp[I&8] -a Page 398/408
with[{zp - }

Pwawsm ™ A1 ad 1
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™
=+

ArcCot -» arcCot

putj102)= | (-0.25+ 0. i) +0.625x-0.3125/-2. +X-iy /2. +X-iy

0.3125/-2. +X+iy /2. + X+ iy
64.
(32.+16. i) -80.%+80./-2. +X+iy V2. +X+iy -80.iy

64./((32.-16.4) -80.%x+80./-2. +x-iy /2. +x-iy

= ||

(0.+80.4i)y)+0.iy| [x2 . y? , ArcSin

ﬁ__l;l" xz + Y

Plot3dD([U[x, ¥], {x, -1, 1}, {y, -1, 1},
RegionFunction » Function|[{x, v}, x"2+yv"2< 1],
PlotPoints » 100, PlotStyle » Red]

ContourPlot (U[x, ¥v], {x, -1, 1}, {v, -1, 1},
RegionFunction » Function[{x, v}, x"2+y"2 < .95]]; b age 3991408
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-10}

DOut{101]= -15 ‘
~20F

-25F

~30l

Inf102):= U[x_, ¥_] =
Msuning[{y € Reals, x € Reals},

shlplify[u[m, ucsin[ : ]]]] /.

X +y2

ArcCot - arcCot

(-0.25+0. 1) +0.625X-0.3125/-2. +X-i ¥ /2. +X -1 ¥ rmesoae

Ouﬂraaﬁﬁgyaemz
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RegionFunction -» l"unction y}, x “Z2+y9y"Z2<1l].,
PlotPoints -» 100, PlotStyle - Red]

1.0
0.5
Dut{103}= 0.0
-0.5

-10%7
-1.0
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DO g...PSl.nb _ |

4

-0.5 |

—1.0I T .—0.5. [ .0.0l T 105. T ‘1.0

5

| more

= Derivation of above

Exp[I 6] -a }'

"ith[{zp ~ Exp[Ie] ab-1

Og ZP

. /7 l"actor]
i Zp

(-1+aab) e*®

i6 16
Pirsa: 10080042( a+e ) ( -l1+abe ) Page 402/408




10}

05t

00+
Out{6]=

05k

Pirsa: 10080042
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&Xé PSl.nb

RegionFunction -» Function|[{x, v}, x"2+yv"2 < 1],
PlotPoints -» 100, PlotStyle - Red]
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M O PSl.nb

RegionFunction -» Function|[{x, v}, x"2+y"2< 1],
PlotPoints -» 100, PlotStyle - Red]
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™~ N PSl.nb

RegionFunction -» Function([{x, v}, x"2+y"2< 1],
PlotPoints -» 100, PlotStyle - Red]
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M O PSi.nb L
AU+ ALUGLUL | 1—2—2— I JU BUUJ.E' 1—2—2— -~ U I
X°+y +X“+y

¥

A

P1°t3D[U[xr Y]r {xr ‘11 l}r {Yr '11' l}r
RegionFunction -» Function|[{x, v}, x"2+yv"2< 1],
PlotPoints -» 100, PlotStyle -» Red]
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# Untitled-6 £

int = de

Abs [e*® -b]?

2 Sin[Zeta[3]] Zeta[7] ‘ ‘

Out{93]= 2 ;r+ArcCotl
1-Zeta[7]2

nedl=  X+y+2/.x-+2

Outi9s}= | 4+Y

moe]-= dint /. Zeta[7] »1/p /. Zeta[3] - ¢ // Simplify

2 p08Sin[¢] ‘ |

Out{96]= 2 ‘JT + ArcCot
1+ p?
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