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a (k[2, 3] +4k[4, 5] +k[2, 3])

o (2k([2, 3] +4k[4, 5])
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? Hodges et al formulae.nb

ClearAll[j]

Generating Spinors (run once only)
Hodges

Al
Al

= {11, 12}; A[r] = {rl, £2);

1]
1) = {1, 2)}; A(2)=(1/7,1/8);

1
1= ;
(i, 3) (3, k) (k, i)

cli_,

e:'ra.ble[rf[ ,-IZ:‘H[ ,0,2

’ II(,E)(.l)] i, 3l

}l{ 'n}'{:n}]i
) (L, ) (i, 1) (i, 1)

o[ ’ ’ 10 ’ ’ ]t=

(2 /.rep//Drop[#, {c1}] &// Drop[#, {cZ-1}] &//Drop[#, {c7-2}] & // Transpose // Drop[+~, {r1}] & //
Drop(#, {rZ2-1}] &// Drop(#, {r3-2}]) & // Det) c[cl, c¢2, ci] e[rl, r2, r3] /. rep;

(hodges = ¢[1, 2, 3][2, 3, 4] // Simplify) // N[#, 20] &
(¢[1, 2, 51[2, 4, 5] // Simplify) // N[», 20] &

0.039723936226798193686
0.039723936226798193686

Indeed, independent of the choice of which columns and rows to remove and also independent of the reference spinors A;and A,

Mason-Skinner
Recursion Relation

P W el ndl ma I8 L
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® Hodges et al formulae.nb
2 W
1[r1_,

(@ /. rep// Drop[#, { ]]&//Drop[ | -1}] & // Drop[#, { -2)] & // Transpose // Drop[#, (rl1}] & //
Drop(#, {r2-1}] &// Drop(#, {(r3i-2}]) & // Det) ¢[cl, c2, c3]) ¢[rl, r2, ri] /. rep;

(hodges = ¢[1, 2, 3][2, 3, 4] // Simplify) // N[#, 20] &
(6[1, 2, 51(2, 4, 5] // Simplify) // N[~, 20] &

0.039723936226798193686
0.039723936226798193686

Indeed, independent of the choice of which columns and rows to remove and also independent of the reference spinors A, and A,

Mason-Skinner

perm[o ] := Table[k -+ Permutations [Range[3, n-1]][o] [k - 2], {k, 3, n-1}]

k2 o1
(=) 1 TB=3 (Z3anen ik, 30 22 )
MS :Mon.i.tor[ > ' /. perm[o] /. rep|, {0, k, J}|| //

(1, 2) (1, n) (2, n) [T, (i, Mod[i+1, n, 1])

N[=, 20] &

0.03972393622€798193686

MS / hodges

1

Recursion Relation
KLT, relation (2.2) in 1206.1577

I T femensn Cunsdade: ©
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?Cases

Cases[k[2, 3] +4k[4, 5] +k[2, 8], k[__1, 2]

{k(2, 3], k[2, 8], k[4, 5]}

Cases[k[2, 3] +4k[4, 5] +k[2, 8], k[__ 1]

{k[2, 3], k[2, 8]}
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?Cases

Cases[k[2, 3] +4k[4, 5] +k[2, 8], k[__1, 2]

{k(2, 3], k[2, 8], k[4, 5]}

Cases[k[2, 3] +4k[4, 5] +k[2, 8], k[__ 1]

{k[2, 3], k[2, 8]}
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?Cases

Cases[k[2, 3] +4k[4, 5] +k[2, 8], k[__1, 2]

{k(2, 3], k[2, 8], k[4, 5]}

Cases[k[2, 3] +4k[4, 5] +k[2, 8], k[__ 1]

{k[2, 3], k[2, 8]}
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? Untitled-8

s -

Substitute with null elements
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e, . 9 »
 ReplaceAll (/.) - Wolfram Mathematica
A ol

ref /ReplaceAll » *.

SubstitL

placeAll looks at each part of eapr, tries the ruley on it, and then goes on to the next part of
first rule that applies to a particular part is used; no further rules are tried on that part, or on any of it
o5 & particular rule only once to an exp

ane of the rules apply

Basic Examples

(x, x"2, ¥, 8}

Generalizations & Extensions
{a, b, e} /. List => £
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PPN, -
* Optional () - Wolfram Mathematica

ref/Optional ] .

- -
ubstItL is a pattern abject which represents an expression of the farm p, which, if amitted, should be replaced by

xz + x + Basic Examples

l1+£[1

k

Default - Alternatives PatternSequence Shortest BlankNullSequence StringExpression
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? Tuesday Morning Part 2.nb

- o e -
e o990 T o T RNENN NS

Diamonds = Style[¢, {Red, Large}];
Spades = Style[s, Large];

deck = # /@ Flatten [ {Ace, Range[2, 10], Jacks, Queen, King}] & /@
{Hearts, Spades, Diamonds, Clubs} // Flatten;

Shuffle := (shuffledDeck = RandomSample [deck];)
take[n ] :=
temp = shuffledDeck[[1 ;; n]];
shuffledDeck = Drop[shuffledDeck, n];
temp)

Poker

Shuffle
{{"Player 1:", take[2]}, {"Player 2:", take[2]}} // TableForm

LI
‘[Queen]

S 3

Player 1:

Player 2:

(King]
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? Tuesday Morning Part 2.nb

e - _
) oI L ¢ "8 "

Diamonds = Style[¢, {Red, Large}];
Spades = Style[s, Large];

deck = # /@ Flatten [ {Ace, Range[2, 10], Jacks, Queen, King}] & /@
{Hearts, Spades, Diamonds, Clubs} // Flatten;

Shuffle := (shuffledDeck = RandomSample [deck] ;)
take[n ] :=
temp = shuffledDeck[[1 ;; n]];
shuffledDeck = Drop[shuffledDeck, n];
temp)

Poker

Shuffle
{{"Player 1:", take[2]}, {"Player 2:", take[2]}} // TableForm

LI
‘[Queen]

® 3

(King]

Player 1:

Player 2:

Pirsa: 12090053 Page 14/65



? Untitled-8

- w__ g
o’ ¢ sq T ¢ TN

{1, 3}

Blocks

take[n ] :=
temp = shuffledDeck|[[1 ;; n]];
shuffledDeck = Drop[shuffledDeck, n];
temp)
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? Untitled-8

'_'_L " . i

{1, 3}

Blocks

take[n ] :=
temp = shuffledDeck|[[1 ;; n]];

shuffledDeck = Drop[shuffledDeck, n];
temp)

f[x ] :=Block[{y, r}
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? Untitled-8

- K, _p
. 9@ BoE - ¢

{1, 3}

Blocks

take[n ] :=
temp = shuffledDeck|[[1l ;; n]];
shuffledDeck = Drop[shuffledDeck, n];
temp)

f[x ] s=Block[{y, r}, v
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? Untitled-8

- - -
. 94 B¢ - ©

f[Cos[s]]

-Cos[s] +Cot[s] Csc[s]

2y

Global'y
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? Untitled-8

- -w o
P . 9L P9¢ . ©

f[Cos[s]]

-Cos[s] +Cot[s] Csc[s]

2y

Global'y
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e

E[Couls)

Friday Morning Part 1.nb
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? Friday Morning Part 1.nb

j v'
PN A ¢ "8 L

¥ ] =¢1[0, v];
¥ ] =01[1, yv];
¥ ] =¢l[x, 0];

] =¢1l[x, 1];

1.
— Exp[-2¥[2-1][%, 11);
A

num[m ] =

num [m] =ListPlot3D[Flatten[Tahle[{— -, ][R' R] /1 Re}, {i, 0, A}, {k, O, A}], 1],

A" A
PlotRange -» All, PlotStyle -» Opacity[.5] ]
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? Untitled-8

- w_ =

o

TrigExpand[Cos[2 x]]

Cos[x]% - sin[x]?

f[x ] =Simplify[x];

f[x ] = TrigExpand[x]
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TrigExpand[Cos[2 x] ]

2 2

Cos [x]“ - Sin[x]

f[x ] = Simplify[x]

g[x_ ] :=Simplify[x]

? Untitled-8

- . g
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Cos[x]% -8in[x]?

f[x ] = Simplify[x];

g[x ] := Simplify[x]

g[Cos[x]2 +Sin[x]2]
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? Untitled-8

- - - =

o

Cos[x]% -sin[x]?

£flx ] = Simplify[x]z;

] := Simplify([- ]2
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» ]:=Simplify[—

£[x (x+1) -x?, y]
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? Untitled-8

e b p

] = Simplify [—

£[x (x+1) -x?, y]
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? Untitled-8

¢ 94 ¢ _TeND

f[x (x+1) —xz, y]

(-x2+x (1+x))?

y2
£[x ] = FullSimplify|
Cos[x]? +8Sin[x]? + Tan[x]? + Cot [x]?]

Csc[x}2 + 'I'atn[x}2
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2 Untitled-8

. 9@ SOC = ¢

£[x ] = FullSimplify |
Cos[x]% +8in[x]% + Tan[x]? + Cot [x]?]

2 2

Csc[x]“ + Tan[x]

£lx ] Csc[x]z + t[‘an[x]2
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? Untitled-8

- -w__ g

Costx]z-+Sin[x]2-+Tan[x]2-+Cot[x]2]

Csc[x]% + Tan[x]*

Plok|[£[x]; {x; 0, 1}]
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2 Untitled-8

- . =

TrigExpand[Cos[2 x]]

Cos [x}2 - Sin[x}2

] = Simplify[;t ] 2;

f[x (x+1) —xz, y]
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New L] H-day Morning Part 1.nb

Ouenm MO ‘
Open Recent . .‘ .
Close %W —

Save S‘llecuon As...

erential Equations

Install

Printing Settings >
Print... #P
Print Selection.., %P

Leq = O(x,2)¢[x, ¥] +O(y,2)¢([x, Y] +Exp[-2¢([x, ¥]];

(1-g[x+1Iy] f[x-Iy])z].

1
¢0[x_, v ] = = Log|[—— :
2 4g'[x+Iy] £f'[x-Iy]

Leq //. ¢ ¢0 // FullSimplify

¢1(x , v 1=¢0([x, y] /. {£> (L +Exp[27] &), g (1 +Exp[2 #] &)} // FullSimplify;

analvtic = Plot3iDléA1 M«. " : : - r. 0. 1}. PlotRanae -+ All. PlotStvle » Rﬂl‘ll
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? Untitled-8

- w_ -

f[x ] = TrigExpand[x] /. [Cos[x ] » c[x]

{{a, b, c}, {d, e, £}} >> "data.dat

<<

Pirsa: 12090053 Page 33/65



? Untitled-8

> = -p

f[x ] = TrigExpand[x] /. (Cos[x ] » c[x]

{{a, b, ¢}, {d, e, £}} >> "data.dat";

{{a, b, c}, {d, e, £}}
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? Untitled-8

.y . 9@ B¢ . ¢

f[x ] :=Block[{y, r},
y=D[x, 5];
r=1/y+y;

{Osr, O(s,23r}]

f[Cos[s]]

{-Cos[s] +Cot[s] Csc[s],

—Cot[s]ZCsc[s}-—Csc[s}3—rSin[s}}
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Blocks
=VS =

Optional

Flx_,

F[x]

2 Untitled-8

. =
D . 9@ D¢
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Blocks
=VS =

Optional

Flx_,

Fix, 5]

5+x

? Untitled-8

.y . 9@ B¢ © ¢
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adiiiin, e v - "
? Default - Wolfram Mathematica

ref /Default ) .

=VS =

gives the default value for the ' argument out of a total of » 2

Optiona

fau | al
defines default values for

F[

Dofault|f)

Options
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=VS =

Optional
F[x_,

Flx, 5]

5 +Xx

? Untitled-8

- . | =
F_ g Poe o ¢
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2 Untitled-8

. 94 S9¢ - ¢

Power [x, 2]
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? Untitled-8

- =

=VS =
Optional
|
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? Untitled-8

> K

Chop

NIntegrate[l/ (Exp[I x] +Cos[-I x]) +
1/ (Exp[-Ix] +Cos[Ix]), {x, 1, 5}] ==
1.2588009378958716"
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? Untitled-8

- -1 -
¥ _Sg Pe¢ o ¢

Chop

NIntegrate[l/ (Exp[I x] +Cos[-I x]) +
1/ (Exp[-Ix] +Cos[Ix]), {x, 3, 5}]

NIntegrate[l/ (Exp[I x] +Cos[-I x]) +
1/ (Exp[-Ix] +Cos[Ix]), {x, 1, 5}] -1.2588 //
Chop

9.37896x10 7 +0. 1

Chop
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2 Untitled-8

- o p
NIntegrate[l/ (Exp[I x] +Cos[-I x]) +
1/ (Exp[-Ix] +Cos[Ix]), {x, -5, 5}] -

4.38392722539939" // Chop

NIntegrate[l/ (Exp[I x] +Cos[-I x]) +
l/ (Exp[-Ix]+Cos[Ix]), {x,1,5}]-1.2588 //
Chop

9.37896 x 10’

Chop
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? Untitled-8

1 o o4 o TN

NIntegrate[l/ (Exp[I x] +Cos[-I x]) +
l/ (Exp[-Ix] +Cos[Ix]), {x, -5, 5}] -
4.38392722539939" // Chop

NIntegrate[l/ (Exp[I x] +Cos[-I x]) +
1/ (Exp[-Ix] +Cos[Ix]), {x, 1, 5}]-1.2588 //
Chop[#, 107°] &
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? Untitled-8

- -w -
e o

£, [x]

Subscript[f, z] [x]

D[£;[x], x]
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? Untitled-8

- - -

- o .': —
Subscripts

f.[x] // FullForm

Subscript[f, z] [x]

D[£,[x], 2]

Ssubscript (%Y (£, z] [x]
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? Untitled-8

- = g
. 94 DO - ¢

1w

Subscripts
Series

Series

Series[ v 1%; 0, 20Y, {9, U; 10}]

l+x+v

(1-y+y? - +y - +y° -y +y* -y +y?+0[y]*) +
(—1+2y—3y2+4y3—5y4+6y5—7y6+
8y’ -9y®+10y’ -11y%+0(y1?tt) x+
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? Untitled-8

e Iy A‘. . S

Series

3

/«. {x>Ax, y>Ay} // Series | §
l+x+xy

| 1
l+xXx+xy

1

Series[

, {7, 0, 10} ]
l+x+xy

Lo (-Xx-9) A+ {x+9)22% - dx+y)® 2% +
(B+ IV - AV s )20 - ayy? AT 4
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2 Untitled-8

- = o
e g o _TOND

1

l+x+xy

/. {(xX2Ax, y2>Ayv}//

Series[#, {4, 0, 10}] & // Normal| /. A->1

}

l-x+x2 -3+ xt o xS - xT +x®-x? e x0-

xy+2x2y—3x3y+4x4y—5x5y+6x6y—7x7y+
8x8y—9x9y+x2y2f3x3y2+6x4y2710x5y2+
15x6y2—21x7y2+28x8y2—x3y3+4x4y3—10x5y3
20’y -35 'y exty -5y 15yt - ¢°
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? Untitled-8

LV _ S Dot
, EE B )
L-xex-nex*-x®sm-x" s -2 o 2!Y -

2 3 4 5 6 7
XYy +2X°y-3Xy+4xXx'y-5Xx"y+6xXx y-7xXx" y+

8x8y—9x9y+x2y2—3x3y2+6x4y2—10x5y2+
15 o =2’ o s BTy -~ 9 s AN ¥ = LBy 4
20x6y3—35x7y3+x4y4—5x5y4+15x6y4—x5y5

Package

? Get

<< name reads im a file, evaluating each
expression in it, and returning the last one.
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? Untitled-8

.

- i
D . G DO
10

2 3 4 S 6 7

] - X+X° -X"+X"-X"+X -X +x8—x9+x

xy+2x2y—3x3y+4x4y—5x5y+6x6y—7x7y+
8x8y—9x9y+x2y2—3x3y2+6x4y2—10x5y2+
18 ot =2l ' g 20"y -~ 9° + A" ¥ = IRy 4
20x6y3—35x7y3+x4y4—5x5y4+15x6y4—x5y5

Package

? Get

<< name reads im a file, evaluating each
expression in it, and returning the last one.
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?® Running...Untitled-8

- b -

expression in it, and returning the last one.

Monitor [Table[FactorInteger([2" +1], {n, 100, 200}],
ProgressIndicator([n, {100, 200}]]

Pirsa: 12090053 Page 53/65



® Running...Untitled-8

a4 L w_! n‘ ‘ g . ‘

expression in it, and returning the last one.

Monitor [Table[FactorInteger([2" +1], {n, 100, 200}],
ProgressIndicator([n, {100, 200}]]
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? Untitled-8

‘A

on‘dr‘["ra g Factorinteger |4 + 1], {. 1uu AUU}],
ProgressIndicator[n, {100, 200}]]

White spaces
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? Untitled-8

r /7 ¥ e de 4 WA ALL

Times [x, V]
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