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?Cases

? Cases

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

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

Generating Spinors (run once only)
Hodges

A[l] = {11, 12}; A[r] = (rl, r2};
A[l] = {1, 2}; A[r] ={(1/7,1/8);

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

> =Table[1£[ s -izlf[ k= B 1, k|l (k, r) (k, l)]' i, 3l
-1

cli_,

]+ t4, 2}, {3, 3]s

(i, k) (i, r) (1, 1) (i, 1)

o[ v ’ 10 ’ ’ ]lt=

(@ /.rep//Drop[#, {(cl1}] &// Drop[#, { -1}] & // Drop[#=, { -2}) & // Transpose // Drop[#, {(r1}] & //
Drop(#, {r2-1}] &// Drop(#, {ri-2}] & // Det) c[cl, c2, c3] e[rl, r2, ri] /. 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 e lahlm e /% AL
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L _ 98
10 ' ] =
(@ /. rep// Drop([#, (cl}] & // Drop[#, { -1}] & // Drop[#, { -2)}) & // Transpose // Drop[#, (r1}] & //
Drop(#, {r2-1}] &// Drop[#, {r7-2}] & // Det) c[ Je(rl, r2, r3) /. 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}]

(n-) 1 TE:3 (Zhawa i, 30 £
MS = Monitor| ) ’ /. perm[o] /. rep|, {0, k, §}| | //

(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

Wl T femens Consdadi: ©
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?Cases

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

{kl(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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Q&A

?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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Substitute with null elements

Pirsa: 12090053 Page 10/65



 ReplaceAll (/.) - Wolfram Mathematica

ref /ReplaceAll ) >

SubstitL

at each part of expr, tries the rules on it, and then goes on to the next part o

a particular part is used; no further rules are tried on that part, or on any

$ & particular rule anly once to an expression

il none of the rules apply

Basic Examples

(x, x"2, y, 8} /.

Generalizations & Extensions
{a, b, e} /. List ->» §

Pirsa: 12090053 Page 11/65



P .

% Optional (:) - Wolfram Mathematica

ref /Optiona

H )
SubstItL is a pattern object which represents an expression of the foarm p, which, if amitted, should be replaced by

Dasic Examples
f(x , [ )]

k

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

P 2
21 e .° .

Diamonds = Style[¢, {Red, Large}];
Spades = Style[4, Large];

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

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

Poker

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

® s

‘ [Queen |

LI

Player 1:

Player 2:

[King]
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* Tuesday Morning Part 2.nb

sday 2
— T . ‘.“ . it ol

Diamonds = Style[¢, {Red, Large}];
Spades = Style[4, Large];

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

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

Poker

Shuffle
{{"P] . ", take[2]}, ("Pla ", take[2]}} // TableForm

® s

‘ [Queen |

3

Player 1:

Player 2:

[King]
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{1, 3}

Blocks

take[n ] :=
temp = shuffledDeck|[[1l ;; n]];
shuffledDeck = Drop[shuffledDeck, n];
temp)
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{1, 3}

Blocks

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

f[x ] :=Block|[{v, r}
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{1, 3}

Blocks

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

f[x ] :=Block | {y, r}, y=D[x, s]; r =

- -
D . 9@ D¢
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f[Cos[s]]

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

2y

Global'y
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f[Cos[s]]

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

2y

Global'y
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Friday Morning Part 1.nb
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o 5% 0 T O AR TRV _

ClearAll [¥]

¥ ] =¢1[0, ¥];
¥ ] =¢1[1, v];
vl » 0] =¢1([x, 0];

r 1] =0l ([x, 1];

R' | +win-11]x,

1.
— Exp(-2¥[n-1][x, 11);
A

num[m ] =
num [m] =ListPlot3D[Flatten[Tahle[{;, a4 ][7\' X] /1 Re}, {j, 0, A}, {k, O, A}], 1],

PlotRange -+ All, PlotStyle - Opacity[.5] ]
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TrigExpand[Cos[2 x]]

2 2

Cos[x]“ -8Sin[x]

f[x ] =Simplify[x];

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

Cos [x}2 - Sin[x}2

f[x ] = Simplify[x]

g[x ] :=Simplify[x]

2 Untitled-8

. e P
LD _ 94 5e¢ - ¢
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Cos([x]? -8in[x]?

f[x ] =Simplify[x];

g[* ] := Simplify[x]

g[Cos[x]2 +Sin[x]2]

Pirsa: 12090053 Page 24/65



2 Untitled-8

. - a ~
L ‘.‘.ﬁ * b T &

Cos([x]? -8in[x]?

£lx ] = Simplify[x]z;

] := Simplify]| ]2
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] = Simplify [—

£[x (x+1) -x?, y]
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] = Simplify [—

£[x (x+1) -x?, y]
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f[x (x+1) —xz, y]

(—x2+x(1+x))2

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

Csc[x}2 + Tan[x}2
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£[x ] = FullSimplify |
Cos[x]? +8in[x]? + Tan[x]? + Cot [x]?]

2 2

Csc[x]“ + Tan|[x]

f[x_] Csc[x]? + Tan[x]?
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Cos[x]z+-Sin[x]2-+Tan[x]2-+Cot[x]2]

Csc[x}z-rTan[x]2

Plot[f[x], {x, 0, 1}]
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TrigExpand[Cos[2 x]]

Cos [x}z —~ Sin[x}2

] = Simplify[§ ] 2;

£[x (x+1) -x*, y]
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New * Friday Morning Part 1.nb
Open... A

Open Recent

Close

Save Sslemlon As...

erential Equations

Install

Printing Settings »
Print... #P
Print Selection... O ¥P

Leq = 9(x,2)¢[x, Y] +O(y,2)®[x, Y] +Exp[-2¢[x, Y]];

1 (L-g[x+Iy] £[x-Iy])?
]=-L09[ : - ;
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 = Plot3Dlad1 x. g " . M . 0. 1}Y. PlotRanae -+ All. PlotStvle » Ra:"ij.
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f[x ] = TrigExpand[x] /. (Cos[x ] » c[x]

{{a, b, c}, {d, e, £}} >> "data

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

{{a, b, c}, {d, e, £}} >> "data.dat

{{a, b, ¢}, {d, e, £}}
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f[x ] :=Block[{y, r},
y=D[x, s];
=1/v+vy;

{Osr, O(s,23r}]

f[Cos[s]]

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

-Cot[s]®Csc[s] - Csc[s]’ +8in[s]}
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Optional

Flx_,

F[x]

Pirsa: 12090053 Page 36/65



Pirsa: 12090053

Blocks
= VS =

Optional

Flx_,

Flx, 5]

5+x

2 Untitled-8

- =
Lo QT o TN
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2 Default - Wolfram Mathematica
i e

ref /Default ) >

=VS =

gives the default value for the 1" argument out of a total of n arguments

Optiona

defines default values for

Basic Examples

Dofault[f]

Options

Pirsa: 12090053 Page 38/65



2 Untitled-8

D . 9@ B¢ © ¢

=VS =

Optional

Flx_,
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Power [x, 2]
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Optional
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Chop

NIntegrate[l/ (Exp[I x] +Cos[-I x]) +
1/ (Exp[-Ix] +Cos[Ix]), {x, 1, 5}] ==
1.2588009378958716"
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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]) +
l/ (Exp[-Ix]+Cos[Ix]), {x,1,5}]-1.2588 //
Chop

9.37896x10 7 +0. i

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

Chop[#, 107°] &
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Subscripts

£, [x]

Subscript[f, z] [x]

D[£;[x], x]
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chop

Subscripts

f,[x] // FullForm

Subscript[f, z] [x]

D[f.[x], z]

subscript (Y (£, z] [x]
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Subscripts
Series

Series

Series[ , {x, 0, 10}, {y, O, 10}]

l+x+vy

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

1

/« {x2>Ax, y>Ay} // Series | §
l+x+xy

1
l+x+xvy

1

Series[ , {2, 0, 10}]

l+x+xy

1+ (-x-y) A+ (x+y)2 2% - (x+y)3 23+
(x+Y) P - (x+ )2 A (x+y) A8 - (xey) T AT
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Series

1
( /e {(X2A%x, y>AYy} //
l+x+xy

Series([#, {2, 0, 10}] & // Normal| /. A~ 1

}

1 -x+x% -xdextox? o xboxTix®ox? X0

xy+2x2y—3x3y+4x4y—5x5y+6x6y—7x7y+
8x8y—9x9y+x2y2—3x3y2+6x4y2—10x5y2+
15x6y2—21x7y2+28x8y2—x3y3+4x4y3—10x5y3+
20x6y3—35x7y3+x4y4—5x5y4+15x6y4~x5y5

Pirsa: 12090053
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2 3 4 5 6 7 8 9 10

l - X+ X -+ XN X+ =X+ =X+ Xx

xy+2x2y—3x3y+4x4y—5x5y+6x6y—7x7y+

8x8y—9x9y+x2y2—3x3y2+6x4y2—10x5y2+
15x°y?-21x"y?+28x°y? -x’yP+axtyP-10x°y’ +
20:-c6y3—35x7y3’+1-c4y4—5:-:5y4+151-{63;4—:-:5375

Package

? Get

<< name reads it a file, evaluating each
expression in it, and returning the last one.
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] " X+X° - X" +X - X +X - X +xT-x"+x

xy+2x2y—3x3y+4x4y—5x5y+6x6y—7x7y+

8x8y—9x9y+x2y2—3x3y2+6x4y2—10x5y2+
15x°y?-21x"y?+28x°y?-x’yP+axtyP-10x°y’ +
20x6y3—35x7y3+x4y4—5x5y4+15x6y4—x5y5

Package

? Get

<< name reads M a file, evaluating each
expression in it, and returning the last one.
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expression in it, and returning the last one.

Monitor [Table[FactorInteger[2 + 1], {n, 100, 200}],
ProgressIndicator([n, {100, 200}]]
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? Running...Untitled-8
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expression in it, and returning the last one.

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

Pirsa: 12090053 Page 54/65



2 Untitled-8

- | - g
e’ " _ g Ppe¢ 0 ¢

Monii‘iorli'anle[r'acr.orlntegerlz +1], {11, 10U, 2007},
ProgressIndicator[n, {100, 200}]]

White spaces
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Times [X, V]
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D . 8 Do

v [x_]

y[Pattern|[x, Blank|[] ] ]
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KroneckerProduct([{{a, b}, {c, d}},
{{a, B}, {x, 6}}] // MatrixForm

aB ba bf
ad bx bd
cBl da df3
cd dx do

Circle

Ml = {{a, b}, {c, d}};
M2 = {{a, B}, {x, 6}};

Ari1 o aen 1 /] AR m A o o =eT) o cneen
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White spaces
Centerdot et al
Parellize

Unpercent
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Subscripts
Series

White spaces
Centerdot et al
Parellize

Unpercent
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2 Untitled-8
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D . @ Do

chop[x ] :=Chop[ ’ 10'6];

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

NIntegrate[l/ (Exp[I x] +Cos[-I x]) +
l1/ (Exp[-Ix] +Cos[Ix]), {x, 1, 5}] -1.2588 //

Chop[#, 10°°] &

"
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2 Untitled-8
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chop[x ] :=Chop[ ’ 10'6];

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

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

Chop[ ’ 10‘6] &
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