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- General Strategy for Implementing the Tree-Level
BCFW Recursion Relations in Mathematica
; Define the partitions of n & k which occur in the recursion formula “across the bridge”
¢ Use just the partitions to rapidly count the number of terms that appear in the recursion
9 Define a function “befwBridge” which splits-up (and shifts)
-heargumtsof&ﬂ,«..n) into the arguments of A; & Az
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- General Strategy for Implementing the Tree-Level
BCEW Recursion Relations in Mathematica

@ Define the partitions of n & k which occur in the recursion formula “across the bridge”

¢ Use just the partitions to rapidly count the number of terms that appear in the recursion
o Define a function “befwBridge” which splits-up (and shifts)
the arguments of A(L....n) into the arguments of A; & Ay
9 Define a replacement rule “bcfwRecurse” which replaces Ak |[twistorLabels ] with
the RHS of the BCFW recursion relations
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- General Strategy for Implementing the Tree-Level
BCEW Recursion Relations in Mathematica

-@ Define the partitions of n & k which eccur in the recursion formula “across the bridge”

¢ Use just the partitions to rapidly count the number of terms that appear in the recursion
9 Define a function “befwBridge” which splits-up (and shifts)
the arguments of A(l....n) into the arguments of A; & Ay
® Define a replacement rule “befwRecurse” which replaces Alk_[[twistorLabels | with
the RHS of the BCFW recursion relations
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- General Strategy for Implementing the Tree-Level

BCFW Recursion Relations in Mathematica
*® Define the partitions of # & k which occur in the recursion formula “across the bridge”
¢ Use just the partitions to rapidly count the number of terms that appear in the recursion
9 Define a function “bcfwBridge” which splits-up (and shifts)
the arguments of A(L,....n) into the arguments of A; & Ag

@ Define a replacement rule “befwRecurse” which replaces Alk_|[[twistorLabels | with
the RHS of the BCFW recursion relations
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- General Strategy for Implementing the Tree-Level
BCFW Recursion Relations in Mathematica

-@ Define the partitions of n & k which occur in the recursion formula “across the bridge”

¢ Use just the partitions to rapidly count the number of terms that appear in the recursion
@ Define a function “bcfwBridge” which splits-up (and shifts)
the arguments of A(L....n) into the arguments of A; & Ay
@ Define a replacement rule “bcfwRecurse” which replaces Alk_|[twistorLabels | with
the RHS of the BCFW recursion relations
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- General Strategy for Implementing the Tree-Level
BCFW Recursion Relations in Mathematica

| @ Define the partitions of n & k which occur in the recursion formula “across the bridge”

¢ Use just the partitions to rapidly count the number of terms that appear in the recursion
@ Define a function “befwBridge” which splits-up (and shifts)
the arguments of A(l.....n) into the arguments of A; & Ay
@ Define a replacement rule “befwRecurse” which replaces Alk_[twistorLabels | with
the RHS of the BCFW recursion relations
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@ Define the partitions of n & k which eccur in the recursion formula “across the bridge”

¢ Use just the partitions to rapidly count the number of terms that appear in the recursion
@ Define a function “befwBridge” which splits-up (and shifts)
the arguments of A(L....n) into the arguments of A; & Ay
@ Define a replacement rule “bcfwRecurse” which replaces Alk_[[twistorLabels | with
the RHS of the BCFW recursion relations
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- General Strategy for Implementing the Tree-Level

BCFW Recursion Relations in Mathematica
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-@ Define the partitions of # & k which eccur in the recursion formula “across the bridge”

¢ Use just the partitions to rapidly count the number of terms that appear in the recursion
9 Define a function “befwBridge” which splits-up (and shifts)
the arguments of A(L....n) into the arguments of A; & Ay

@ Define a replacement rule “bcfwRecurse” which replaces Alk |[twistorLabels | with
the RHS of the BCFW recursion relations
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- General Strategy for Implementing the Tree-Level
BCFW Recursion Relations in Mathematica

-@ Define the partitions of n & k which eccur in the recursion formula “across the bridge”

¢ Use just the partitions to rapidly count the number of terms that appear in the recursion
@ Define a function “befwBridge” which splits-up (and shifts)
the arguments of A(L....n) into the arguments of A; & Ag

@ Define a replacement rule “bcfwRecurse” which replaces Alk_|[twistorLabels | with
the RHS of the BCEW recursion relations
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- General Strategy for Implementing the Tree-Level
BCFW Recursion Relations in Mathematica

-@ Define the partitions of n & k which occur in the recursion formula “across the bridge”

¢ Use just the partitions to rapidly count the number of terms that appear in the recursion
@ Define a function “befwBridge” which splits-up (and shifts)
the arguments of A(L....n) into the arguments of A; & Ay
@ Define a replacement rule “bcfwRecurse” which replaces Alk_|[twistorLabels | with
the RHS of the BCFW recursion relations

- Partitions Across the Bridge

a==nL+aR-2
Ek=kL-kE+1
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- General Strategy for Implementing the Tree-Level
BCFW Recursion Relations in Mathematica

-@ Define the partitions of n & k which occur in the recursion formula “across the bridge”

¢ Use just the partitions to rapidly count the number of terms that appear in the recursion
@ Define a function “befwBridge” which splits-up (and shifts)
the arguments of A(1.....n) into the arguments of A; & Az
@ Define a replacement rule “befwRecurse” which replaces Alk_|[twistorLabels | with
the RHS of the BCFW recursion relations

- Partitions Across the Bridge

p—nL+:nR-2
k=kL-kR+1

Table[{{nL, kL}, {1R, kB}}, {oR, &, n-1}, {kR, 0, oR -4}]
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- General Strategy for Implementing the Tree-Level
BCFW Recursion Relations in Mathematica

@ Define the partitions of n & k which eccur in the recursion formula “across the bridge”

¢ Use just the partitions to rapidly count the number of terms that appear in the recursion
9 Define a function “bcfwBridge” which splits-up (and shifts)
the arguments of A(1.....n) into the arguments of A; & Ay
® Define a replacement rule “bcfwRecurse” which replaces Ak _|[twistorLabels | with
the RHS of the BCFW recursion relations

- Partitions Across the Bridge

n-—nL-nR-2
k=kL<kE+1

%= | with{{a -8, k = 2}, Table[{{nL, kL}, {oR, kR}}, (2R, &, -1}, {kR, O, oR - 4}]]
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- General Strategy for Implementing the Tree-Level
BCFW Recursion Relations in Mathematica

@ Define the partitions of n & k which occur in the recursion formula “across the bridge”
¢ Use just the partitions to rapidly count the number of terms that appear in the recursion

® Define a function “befwBridge” which splits-up (and shifts)
the arguments of A(l.....n) into the arguments of A; & Ay

@ Define a replacement rule “befwRecurse” which replaces Alk [[twistorLabels | with
the RHS of the BCFW recursion relations

- Partitions Across the Bridge

n-—nL+nR-2
E=RKL=-kR+1

With{{a-8,6 k =2}, Table[{{n-0R+2, k-kR -1}, {oR, kR}}, {oR, 4, n -1}, {kR, @, aR -4}]]
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- General Strategy for Implementing the Tree-Level

BCFW Recursion Relations in Mathematica
@ Define the partitions of n & k which eccur in the recursion formula “across the bridge”
¢ Use just the partitions to rapidly count the number of terms that appear in the recursion
9 Define a function “befwBridge” which splits-up (and shifts)
the arguments of A(1....n) into the arguments of A; & Ay

@ Define a replacement rule “bcfwRecurse” which replaces Alk_|[twistorLabels | with
the RHS of the BCFW recursion relations

- Partitions Across the Bridge
l

a-=nL+nR-2
t k=kL+-kR+1

r | With[{{a -8, k =2}, FlTable[{{o-nR+2, k-kR-1}, {nR, kR}}, {nR, 4, n-1}, {kR, O, nR-4}]]
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- General Strategy for Implementing the Tree-Level

BCFW Recursion Relations in Mathematica
-@ Define the partitions of n & k which occur in the recursion formula “across the bridge”
¢ Use just the partitions to rapidly count the number of terms that appear in the recursion
9 Define a function “bcfwBridge” which splits-up (and shifts)
the arguments of A(L...n) into the arguments of A; & Ay

@ Define a replacement rule “bcfwRecurse” which replaces Alk_|[[twistorLabels | with
the RHS of the BCFW recursion relations

- Partitions Across the Bridge

n-—nL-nR-2
l E=kL<kE+1

With{{n -8, k =2}, Flatten[Table{{{n-n0R+2, k-kR -1}, {nR, kR}}, {oR, &, -1}, {kR, 0, nR-4}], 1]]

6, L), (4, 03], ({5, L}, (5, 93}, {05, 03, (5, X)], ({4, 1}, {6, O}}, ({4, O}, {6, L]},
{{%& -1}, {6, 21}, {{3, 1}, (7, O}}, 003, 0%, {7, 1}}, {{3, -1}, (7, 2}], ({3, -2}, {7, 3}]]
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- General Strategy for Implementing the Tree-Level
BCFW Recursion Relations in Mathematica

-@ Define the partitions of n & k which occur in the recursion formula “across the bridge”

¢ Use just the partitions to rapidly count the number of terms that appear in the recursion
9 Define a function “befwBridge” which splits-up (and shifts)
the arguments of A(1....n) into the arguments of A; & Ay
@ Define a replacement rule “befwRecurse” which replaces A[k_|[twistorLabels | with
the RHS of the BCFW recursion relations

- Partitions Across the Bridge

n=——nL+noR-2
| k<KkL+kR+1

With{{a -8, k =2}, Platten[Tablef{{{a-oR+2, k- kR -1}, {oR, kR}}, {oR, 4, 0 -1}, {kR, G, oR-4}], L]]

| U6 1), (& 63}, {15, L, (5, O3}, (§5, O}, (5, L], {4 L}, {6 O}}. {{4, O}, {6, L}}, |
({4, -1}, {6, 2}}, ({3, 1}, (7, O} ], ({3, 0}, {7, 10}, ({3, -1}, (70 2} ], ({3, -2}, {7, 3}]) i
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¢ Use just the partitions to rapidly count the number of terms that appear in the recursion
9 Define a function “bcfwBridge” which splits-up (and shifts)
the arguments of A(1.....n) into the arguments of A; & Az

® Define a replacement rule “bcfwRecurse” which replaces Alk_|[twistorLabels | with
the RHS of the BCFW recursion relations

- Partitions Across the Bridge

a==nL+aR-2
k=kL-kR+1

v | with[{n =8, k = 2}, Flatten|[Table[{{n-n0R +2, k-kR -1}, {oR, kR}}, {oR, &, n-1}, {kR, O, aR -4}, L]]

({68, L1, (4,01}, ({5, L}, (54 Q} ), ({3, Q) (3¢ L)), ({4 1}, (6, O}, ({4 O}, {6, L1},
({%s -1}, {6, Z}}, {3, L}, (7. 0}1, 003, OF, (7, Li)s ({3, 11, (7, 2} ), 003, -2], (7, 31})

. Pirsas 11080019 Page 46/203




Mathematica. File Edit inserr Formar Cell (Graphies Evaluation Palettes Window Heip dEC =3 3 ¢« =S50l Augl 1135 d

(- 3ag bcfia: recursionni:

T¥o, ATl BN R orreinm N =4, AL st Sy rertove7 St 201 7
J ree=1evel Hdady ICOunsioningN =4 % /iy e UINE e ICHOD) LULL
z = e = e ST

e, ——— i w—— @

¢ Use just the partitions to rapidly count the number of terms that appear in the recursion
o Define a function “bcfwBridge” which splits-up (and shifts)
the arguments of A(L....n) into the arguments of A; & Ay
@ Define a replacement rule “befwRecurse” which replaces Alk_|[twistorLabels | with
the RHS of the BCFW recursion relations

- Partitions Across the Bridge

a==nL+aR-2
k=KkL+kR+1

»* | with[{n =8, k = 2}, Flatten[Table[{{n -oR +Z, k-kR -1}, {oR, kR}}, {oR, &, n-1}, {kR, O, oR-4}], 1]]

T (116 1)y (44 O3}, ({5, LF, {5, O3}, ({5, 0}, (5o L1}, ({4 L}, (6, O}}, ({4, O}, {6, L}},
({4, -1}, {6, 2}}, ({3, 1}, (7, O}1, 003, 0%, {7, L}}, ({3, -1)s (7, 23}, ({3, -2}, {7, 311)

l W[{_ﬁ,, KL}, (Q< kL <nL-4)]
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¢ Use just the partitions to rapidly count the number of terms that appear in the recursion
9 Define a function “befwBridge” which splits-up (and shifts)
the arguments of A(L,....n) into the arguments of A; & Ay
® Define a replacement rule “bcfwRecurse” which replaces A[k_[[twistorLabels | with
the RHS of the BCFW recursion relations

- Partitions Across the Bridge

a==nL+aR-2
k=KL+-kR+1

- | Withi {n =8, k=12,
Select[Flatten[Table[{{n-noR+2, k-k& -1}, {oR, kR}}, {oR, &, n -1}, {kR, G, aR-4}], 1] ]

== | ({16, 1}, {4, 03}, {{5: L}, {5, O}}, {{5, 0}, (5. I}}, ({4, 1}, (6, O}}, {{4, O}, {6, L}},
{{&, -L}, {6, 2}}, {{3, L}, (7. OFF, ({3, O, (7, L}}, ({3, -1}, {7, 2}}, (03, -2}, (7, 33}

-

Functionf{nL, &L}, (@< kL <nL-4)]
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¢ Use just the partitions to rapidly count the number of terms that appear in the recursion
o Define a function “bcfwBridge” which splits-up (and shifts)
the arguments of A(L,....n) into the arguments of A; & Ay
® Define a replacement rule “bcfwRecurse” which replaces Alk_[[twistorLabels | with
the RHS of the BCFW recursion relations

- Partitions Across the Bridge

a==nL+aR-2
k=KL-kR+1

- | withi{a =8, k =2},
Select [ atten[Table[{{a-aR+2, k-kR -1}, {oR, kR}}, {oR, 4, n-1}, {kR, @, aR-4}], 1] ]

6, 1, (8, 031, (S, T (S, 03, £15, 00, (5, 11, (04, 13, (6, 01, ({4, 03, {6, L],
({8, Lk, (6, 2V}, £63, IE, (7, OF), €03, OF, {7, L3}, (43, -1}, 7, 2E, (43, -2, (T, 33}

Function|{nL, XL}, (O< AL <naL-4)]
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¢ Use just the partitions to rapidly count the number of terms that appear in the recursion
o Define a function “befwBridge” which splits-up (and shifts)
the arguments of A(L....n) into the arguments of A; & Az
@ Define a replacement rule “bcfwRecurse” which replaces Ak _[[twistorLabels | with
the RHS of the BCFW recursion relations

- Partitions Across the Bridge

a==nL+aR-2
k=kL-kR+1

- | With[{n -8, k=12},
Select[Flatten[Table[{{a-3R+2, k-kR-1}, {aR, kR}}, {28, &, 2-1}, {k&, 0, sk -4}], 1],
Fanction[{nL, XL}, (G < kL <L - &) ][]

L6, EE . (5 O3 ), (5, B, {5, OFF, (5, OF, [5- 13}, £6% X3, (6. 01}, §14, OF, {6 L}],
({4 -1}, {6 2}}, {{3, L}, (7, O} ), ({3, QF, {T. Li}. ({3 -1}, {7, 1}_; ({3, -2}, {T, 3}}]

Punction|{nL, XL}, (G kL <nL-4)]
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¢ Use just the partitions to rapidly count the number of terms that appear in the recursion
o Define a function “befwBridge” which splits-up (and shifts)
the arguments of A(L....n) into the arguments of A; & Ay
@ Define a replacement rule “bcfwRecurse” which replaces Alk_[[twistorLabels | with
the RHS of the BCFW recursion relations

p‘ artitions Across the Bridge

a-—nL+aR-2
k=kL-kR+1

! With {2=8, x =1},
I Select[Flatten[Table[{{z-oR+2, k-kR -1}, {oR, kR}}, {oR, 4, n-1}, {kR, @, aR-4}], 1],

Ponctiom|{nLl, kL}, (s kL <nL-4)].[]

LHr —lr.{ﬁ 2}'}, -__3 Li, _T O} s {130 O, {70 LEke ({3 - } _‘? 2}_, |_{3 Z}r{T 311}

i}anctinn[{:L;, XL}, (Q<XkL<nL-4}]
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¢ Use just the partitions to rapidly count the number of terms that appear in the recursion
o Define a function “bcfwBridge” which splits-up (and shifts)
the arguments of A(L....n) into the arguments of A; & Ay
® Define a replacement rule “bcfwRecurse” which replaces A[k_[[twistorLabels | with
the RHS of the BCFW recursion relations

- Partitions Across the Bridge

o-—anL+oR-2
k=kL-kiE+1

r Hith.{:l:a; -":-:z}l
Select[Flatten|[Tablef{{z-2R+2, k-kRk -1}, {oR, kR}}, {oR, &, o -1}, {k®, O, oR-4}], 1],
Punetion[{aL, kL}, (@< kL<nL-4)],]

M| FEEE, ). (6 O3 ), (15, X, {5, @), ({5 OF, (5. E}), (04 I}, (6. O}), ({6, G}, {6, B},
({8, -1}, (6, 21}, {{3, L}, (T, O}), ({3, 01, (7. L}, (63, -1}, (7, 23}, ({3, -20, (T, 311)

Panctionf{nol, KL}, (0< kL <nL-4&)]
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¢ Use just the partitions to rapidly count the number of terms that appear in the recursion
9 Define a function “befwBridge” which splits-up (and shifts)
the arguments of A(L....n} into the arguments of A; & Ag
® Define a replacement rule “bcfwRecurse” which replaces A[k_[[twistorLabels | with
the RHS of the BCFW recursion relations

- Partitions Across the Bridge

o-—=nL+aoR-2
k=kL+-kE+1

v | With[{n =8, k =2},
Select [Flatten[Table[{{n-noR+2, k-kR -1}, {oR, kR}}, {oR, 4, n-1}, {kR, @, aR-4}], 1],
Functtian[{i-’.. kL}, (= kL<nL-4)]]]

£l

Punctionf{nL, kL}, (O< kL <nL-4)]

{n]
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¢ Use just the partitions to rapidly count the number of terms that appear in the recursion
o Define a function “bcfwBridge” which splits-up (and shifts)
the arguments of A(l,...,n) into the arguments of 4; & Ap

@ Define a replacement rule “bcfwRecurse” which replaces Alk_|[twistorLabels | with
the RHS of the BCFW recursion relations

- Partitions Across the Bridge

a==nL+aR-2
k=KL+-kE+1

- | With[{2 =8, k=2}, Select Flatten[Table[{{n-aoR+2, k-kR -1}, {aR, kR}}, {oR, &, o-1}, {kR, 0, oR - &}],
1], Punction({aL, kL}, (0skL<naL-4) || (aL] e@=[[1]] & |

| L1168, I}, {4 O3}, {5, L}, {5, 03}, ({5, O}, (5, L}}, ({4 O3, {6, 1}}}

Punctionf{nL, kL}, (Os kL snL-4)]
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¢ Use just the partitions to rapidly count the number of terms that appear in the recursion
o Define a function “befwBridge” which splits-up (and shifts)
the arguments of A(l,....n) into the arguments of 4; & Ag
® Define a replacement rule “bcfwRecurse” which replaces A[k_[[twistorLabels | with
the RHS of the BCFW recursion relations

- Partitions Across the Bridge

a-—nL+aR-2
k=kL-kR+1

r | With{{n =8, k=2},
Select [Flatten[Table{{{n-nR+2, k-kR -1}, {oR, kR}}, {nK, 4, n0-1}, {kR, O, nR-4}], 1],
Fanctiomi{nL, kL}, (OskL<nlL-4) || (RL=3ISR kL =-0)]Jee=x[[1]] &]]

= | (E(6, IE, (5 OFF, ({5, I}, {5, O3], ({5, OF, (5, EEE, (0% OF, {6, I3}

Functionf{nL, kL}, (0< kL <nL-4)]
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¢ Use just the partitions to rapidly count the number of terms that appear in the recursion
o Define a function “bcfwBridge” which splits-up (and shifts)
the arguments of A(L....n) into the arguments of A; & Az
@ Define a replacement rule “bcfwRecurse” which replaces Alk_[[twistorLabels | with
the RHS of the BCEW recursion relations

- Partitions Across the Bridge

a==nL+aR-2
k=KL-kR+1

v'© | With[{z -8, k= 2},
Seiect[Platten[Table[{{n -8 +2, k-kR -1}, {oR, kR}}, {oR, &, -1}, {k®, O, aR -4}, 1],
Functionf{aL, (L}, (G<kL<nL-4) || (oL =3&& AL =0)] e@=[[1]] &]]

| (1{6y by (% O3}, ({5, L}, (5 O}, (65, OF, (5, 1], ({4 O3, (6, 1)}, {{3. OF, {7, L}}}
L

Ponctionf{nL, XL}, (Q< kL <nL-4)]

I .~
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¢ Use just the partitions to rapidly count the number of terms that appear in the recursion
9 Define a function “bcfwBridge” which splits-up (and shifts)
the arguments of A(L...n) into the arguments of A; & Ay
@ Define a replacement rule “bcfwRecurse” which replaces A[k_|[twistorLabels | with
the RHS of the BCFW recursion relations

- Partitions Across the Bridge

a==nL+aR-2
k=KL-kR+1

v | With[{z -8, k =2},
Select [Platten|[Tahle[{{a-oR+2, k-kR -1}, {oR, kR}}, {nR, &, n-1}, {kR, @, nR-4}], 1],
Function[{aL, kL}, (Q<kL<nL-4) || (oL =3&& kL —0)] ee=[[1]] &]]

7 | ({16, L}, {4 0%k, ({5, L}, {5, O3], ({5, O}, (5 L)}, (4 OF, (6, 1}}, ({3, O}, (7, L}}]

im{{:;, XL}, (Os kL <nL-4)]
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¢ Use just the partitions to rapidly count the number of terms that appear in the recursion
o Define a function “befwBridge” which splits-up (and shifts)
the arguments of A(L....n) into the arguments of A; & Az
® Define a replacement rule “bcfwRecurse” which replaces A[k_[[twistorLabels | with
the RHS of the BCFW recursion relations

- Partitions Across the Bridge

a==nL+aR-2
k=KL-kR+1

v | with[{n -8, k =2},
Select[Platten[Tahle[{{n-noR +2, k-kR -1}, {oR, kR}}, {oR, &, o -1}, {kR, O, oR-4}], 1],
Function[{aL, kL}, (0<kL<nL-4) || (oL =3&& XL —0) ] @@= [[1]] &1]

| ({8 L}, {4 03}, ({5, I}, {5, O}, {5, 0}, (5, 13], ({4: O}, (6, L}}, ({3 O}, {7, L}})

befwPartitions{a , k ] ==
Select [Flatten[Table{{{n-nR+2, k-kR-1}, {oR, kR}}, {oR, 4, o-1}, {kR, 0, nR - 4}], 1],
Punction|{aL, kL}, (Q<kL <nlL-4) || (RE=3IGRkL=-0)] e@z[[1]] &] ;i
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n=—nL+nR-2
k=kL-kR+1

With|{{n -8, k=1},
Select[Flatten[Table[{{n -
Fanctiom|{nL, kL}, (0 < kL

aR + 2, k - kR - 1}, {na kR}}, {nR, &, n-1}, {kR, @, oR - 4}], 1],
L<olL-4) [| (BL=3&& kL =0)]@@=[[1]] &]]

(L6, L1, (& 01}, ({3, L}p (3, G}, {03, @}, (30 1)), ({4, QF, (&, L1}, ({3, O}, {7, L}}]

befwPartitionsfas , k ] :=

Select[Flatten[Table[{{o-n0R +2, k-kR -1}, {noR, kR}}, {oR, 4, n-1}, {kR, @, nR - 4}], 1],

Punctionf{nL, kL}, (0 < kL

<nl-4) || (2L =388 kL =0)] e@=[[1]] &];
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ﬁ‘ ce=1evel DUTasy ReCupsioTIN =4 W)Vl e e WIe T SCHoo Z0LL

L VBEE FRRRAS IR L ARE WPl WERRe AFT l'-“él-

a-=—nL+nR-2
E=kKL-kR+1

v | withf{a =8, k=2},
Select[Flatten([Tabhle[{{n-nR+2, k-kR -1}, {oR, kR}}, {oR, &, 0-1}, {kR&, G, nR-4}], 1],
Functiom[{nL, kL}, (0skL<nL-4) || (L =3&& kL =0)] e@=[[1]] &1]

s :{-{E; l‘r '[4; E_'I! {1_5: l}'r {5: ﬂ}'.]l'l _51 E}l ’Sr 1}:: ['[4r n_’: {:El 1—_:'r ‘;_'[31 ﬁ}r {Tr l:}}

Eelmtﬂattm[mfe[{{n nk+2, k-kR-1}, {oR, kR}}, {oR, 4, n-1}, {kR, G, nR-4}], 1
Punctionf{nL, kL}, (O< kL <nlL-4) || (2L =3 kL=-0)] e@e=x[[1]] &];

-@ Counting the number of terms in BCFW

befwPartitions 10,
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X FEE Inl"ll"l:l"ll"l...!'I'll'i...iI L AR Wdd I 4T l'r“éiur

j ‘.r ﬁr f.r‘,f_ﬂfﬁf fﬁﬁ-’

e L

....__,r
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p-=——nL+nR-2
E=kL-kR+1

v | with[{z =8, k =2},

Select[Platten[Table[{{n-2R+2, k-kR -1}, {oR,

| (116 I, {45 O3], ({50 L}, {5, 03}, {15, OF,

kR}}, {nR, &, n—1}
Functiom{{nL, kL}, (0skLsnL-&) || (oL =3 &6 kL =0)] e@=[[1]] &]]

(3 L}}, ({4 O}, {6, 1}}

r {er ur :R‘E}Ir llr

e 1130 O {7, 11}]

befuPartitionsin , k ] :

Punctionj {nL, kL}, (0 < kL < oL - 4) |

-® Counting the number of terms in BCFW

| (RL =3

Select[Flatten[Table[{{n-nR +2, k-kR -1}, {oR, kR}}, (oR, &, a1}, {kR, O, nR —4}], 1],
G kL--0)]e@=[[1]] &];

- | befwPartitions[10, 3]

| L0828, (4 03], ({7, 2}, (5, 011, (£7, L)a

({6, 0}, {60 23}, ({3, L}, {7, LiLe {03, 0} (74 2} ], {

(5, I35, £i6-2), {6, @)
[{&, G}, {8, I})

be ({6, L}, {6, L1},
e {13, OF, {9, 2} }]

— —_—
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n:nL-v-Il.ﬂ-z
k=kL-kR+1
v~ | With{{z -8, k=2],
Select[Flatten[Tahle[{{z -oR+2, k—k& -1}, {oR, kR}}, {aR, &, n -1}, {kR, O, aR —4}T, 1],
=3lsEkL=0)]ee=[[1]] &]]

Punctiom|{nL, KL}, (O<kL<nL-4) || (aL

{5r ﬂ}'}! ‘_Er u}l ':Sr 1}_1 i:'['l'l'r U:', :.El" Liles f_{i, ﬂ}" JLT' l}}}

== | ({6 L}, {& O3}, {{5, L},

befuPartitionsf{s , k ]| :
Select[Flatten[Tabhle[{{n-noR+2, k-kR -1}, {oR, kR}}, (R, 4, -1}, {kR, 0, aR -4}], 1],
Function{{nL, kL}, (Q<kL<nlL-4) || (RL=3&RkL=0)] e@x[[1]] &];

4 CumrhngthenumhernftamﬁmBCFW

b

- | betuPartitions{18, 31 [[1]]]
I ({8, 2}, {4, 03}
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& O bcha recursion.no

Y ree=q evel = RecursioniniN =4 AL osvrrtrm e Seiom 2011
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n-—nL+nR-2
k=kL+kR+1

v | with[{z =8, k =1},
Select[Flatten[Table[{{z-aR+2, k-kR -1}, {nR, kR}}, {oR, 4, n -1}, {kR, 0, aR -4}], 1],
Function|{nL, XL}, (QskL<nolL-4) || (2L =346 kL =0)] ee=[[1]] &]]

L {6 L}, {4 O3}, {{5, B}, {5, O}), (5.0}, (5. 1}}, ({4, 0}, {& L}}, ({3, 6}, {7, L}}]

befwPartitions{n , k ] :=
Select [Flatten[Tahlef{{n-nR+2, k-kR -1}, {oR, kR}}, {oR, 4, o-1}, {kR, 0, nR-4}], 1],
Function[{nL, XL}, (Q<kL<olL-4) || (L =3RkL=0)]e@x[[1]] &];

@ Counting the number of terms in BCFW

- | befwPartitions[10, 31[[1]]
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i 0 bcfie: recursionni
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a=-=nL+nR-2
k=kL-kR+1

v |With[{n -8, k=2},
Select [Platten[Tahle{{{n-nR + 2, k-kR -1}, {oR, kR}}, {nR, &, n -1}, {kR, G, oR -4}, 1],
Functionf{nL, kL}, (0 s kL<nL-4) || (oL =3 && kL ujlu [[111 &]]

= | ({16 I}, (& OFF, ({5, Ths (5, 031, ({5, 0}, (50 L}, (14 OF, (6, L3}, ({3, OF, {T, I}}]

befuPartitionsin , k | :=
Select[Flatten[Table[{{n-nR+2, k-kR -1}, {oR, kR}}, {nR, &4, n-1}, {kR, G, nR -4}], 1],
Punctionf{aL, KL}, (0<kL <nL-4) || (RE=3SEkL=0)] ea@z[[1]] &];

-@ Counting the number of terms in BCFW

v~ | befwPartitions[10, 31[[1]]
terms[nBCFW eee%

T 8. 21, (4401

E

=% | (termsInBCPW(E, 2], termsInBCFW(4, 0])
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.-!r'.'- F e # I'PrJFI" "'_'-' ! E o _.d'l!I r*-g N £ _.r‘.*'l V i 'i...-

T ree=1 evel Dady ICTarsionInIN —4 W) Y i1 e OO0 2011
A VBRI PEREEFRFLUTFY L AWI WS FiIFSe LFT i“‘éh

a-=—nL+nR-2
k=kL-kR+1

+"" | With[{a -8, k=2},
Select(Flatten(Table({{s-ai-2, k-ki-1}, {na kR}}, {nR, &, n -1}, {kR, @, aR-4}], 1],

Punction{{aL, kL}, (OskL<nolL-4) || (aL=3&& kL =0)] e@=[[1]] &I]
| (116, b, {4 O3}, ({50 Ebs (50 03}, ({5, O3, (50 I3}, (14, O3, (6, L}, £(3, 03, {7, L}})

befwPartitionsfs , k ] :
Select [Flatten[Table[{{n-nR+2, k-kR -1}, {nR, kiR}}, {oR, 4, -1}, {kR, G, nR -4}], 1],

Functionf{aL, KL}, (0skL<oL-4) || (REL=3&EkL=0)] @=z[[1]] &];
-@ Counting the number of terms in BCFW

<" | pefwPartitions[10, 313
(Times @@ (termsInBCFWaees[[1]]))

| tarmsInBCFW( 4, 0] termsTnBCFW(8, 2]
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O

o-—nL+nR -2
E=kL-kRE+1

With{{zx-8, k=12},
Select [Flatten|[Tahle{{{n-nR+2, k-kE -1}, {oR, kR}}, {oR, 4, n -1}, {kR, G, nR -4}], 1],
FPunctiomf{nlL, kL}, (OskLsnL-4) || (L=3&EkL=0)] @@=[[1]] &]]

(L6 Liy (& O3}, ({3, L)p {32 Q) ), {13, Q)4 (5 L)), ({4 OF, {6, 111, ({3, 0}, {7, L}}}

befuPartitions{n , k ] :
Eelech[?la:ttm['fnhle{{{n-ﬂ+z k-kR -1}, {oR, kR}}, {oR, 4, 2-1}, {kR, 0, nR - 4}], 1],
Function{{a2L, kL}, (0 < kL -4} || (BL=38EkL=-0)] e@z[[1]] &];

D Cuunﬁngthenmnhﬁ'nftermsi:nBCEW

befwPartitions{10, 3];
(Times @@ (termsInBCFWa@e=)) &/@%

{ termsInBCFW(4, 0] termsInBCFW(8, 2], termsInBCEW(S, 0] termsInBCFW(7, 2],
termsInBCFW[S, 1] termsInBCFW[7, 1], termsInBCFW|6, 0] termsInBCFW[6, 2],
termsInBCFW[6, 1%, termsInSCFW(6, 0] termsInBCEW[6, 2],

termsInBCFW(5, 1] termsInSCFW[7, 1], termsInBCEFW(S, 0] termsInBCFW[T, 2],
termsInBCFW(4, 07 termsInSCFW(S8, 2], termsInSCFW(3, 0] termsInBCFW[Y, 2T}
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-Er."-' L fEF "r"_l" | _.“!' y Cy" z =y : -
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A FEF n-l-lu-urw L2 B WJS FIFW LT l'-“é'-

a-—nL+nR-2
k=kL-kR+1

v | with[{z =8, k =2},
Select|[Flatten|[Tahle[{{n-nR +2, k -kR -1}, {oR, kR}}, {nR, &, n -1}, {kR, G, nR-4}], 1],
Functiom|{aL, kL}, (0 s kL <nL-4) || (oL =3&& kL —0)] ee=z[[1]] &}]

7 | (166 B s (85 OF), ({5, L}, {5, GEL, (65, OF, (5. 55, (64, 08, {6, L)}, ({3 6F, {7, LLT}

befwPartitionsa , k ] :=
Select[Flatten[Tabhle[{{n-n0R+2, k-kE -1}, {oR, kR}}, {oR, &, o-1}, {kR, Q, -4}1, 1},
Punctionf{nL, kL}, (O0s kL <ol -4) || (eL=3&RkL=-0)]e@x[[1]] &];

-@ Counting the number of terms in BCFW

v | bcfwPartitions[10, 31;
Total[ (Times @@ (termsInBCFNe8@ =) ) & /@ %]

= | termsTnBCFWI6, 112 + 2 termsInBCFW([ 6, 0] termsTnBCFW(6, Z] +
2 termsTnBCEW[ S5, 1] termsInBCFW(7, 1] + 2 termsInBCFW[S, 0] termsInBCEW[7, 27
2 termsTnBCFW[ 4, 0] termsTnBCFW(§, 2] + termsTnBCFW[3, 0] termsInBCFW[Y, 2]
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boiw reCOrsion.nG

[ PrE e g = __" o f = r— v : y 13
- "'.f-‘r'f .—,_‘.L ..14' _.lf_,.a- f}{ii.{e) i f I j jl“i{{_ﬂf,{.{i{h{j!r; _J.;.!;-, IHLJF_AJ){ i__\ﬂ__,f,_f

WILIL|iILU O, A= &},

Select [Flatten[Tablef{f{z-noR+2, k-kR -1}, {oR, kR}}, {oR, 4, o -1}, {kR, @, oR - 4}7, 1],
Functiom[{nL, kL}, (B<kL<nL-4) || (L =38 kL =0)] e@e=[[1]] &]]

L EEE6 1), (% O3}, ({5, L), (5, O1), ({5, 0F, (5, L)}, (04, OF, (6 L3}, ({3, 0}, {7, L}})

befwPartitions(as , k ] :
Select[Flatten[Tahle[{{n-noR+2, k-kR -1}, {oR, kR}}, {oR, 4, n-1}, {kR, @, nR-4}], 1],
Function[{nL, kL}, (O<kL <nlL-4) || (AL =-3&E kL -0)] e@=[[1]] &];

@ Counting the number of terms in BCFW

v | befwPartitions[10, 3];
Total[ (Times @@ (termsInBCFHeee =) ) & /@ %]

“*= | termsTnBCFW[6, 1]° + 2 termsInBCFW([6, 0] termsInBCFW(6, 2] +
Z termsInBCFW([ 5, 1] termsInBCFW!7, 1] + 2 termsInBCEW([ 5, 0] termsInBCFW(7, 2] +
Z termsInBCFW(4, (0] termsInBCFW( 8, 2] + termsInBCFW([3, (] termsInBCEFW( 9, 2]

termsInBCFW(z , k ]| := terms)
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i\ ) bcfe recursion.nt

Tree=1 evel ey HRECarsioniniy. S S o0 2011

Whbdd| 14 = @ .-n—:.;,
Select[Flatten[Table[{{o-nR+2, k-kR -1}, {oR, kR}}, {oR, 4, n -1}, {kR, @, nR-4}], 1],
Punctiom[{aL, kL}, (0skL<nL-4) || (aL=3&ekL=0)]e@=[[1]] &]]

7 | ({18, 1}, (% O3}, €15, EE, {5, OFF, {15, OF, (5, 1], ({4, O}, (6, 13}, ({3, GF, {7, L}})

befwPartitions{n , k ] :
Select[Flatten[Table[{{o-n0R+2, k-kR-1}, {oR, kR}}, {oR, &, o-1}, {kR, 0, nR -4}], 1],
Punetion{{nL, KL}, (O<kL<nl-4) || (RE=3&EkL=0)] e@z[[1]] &];

@ Counting the number of terms in BCFW

o= het it EIE,E]}
Total[ (Times @@ (termsInBCFHeee =) ) & /@ %]

= | tormsTnBCFW(6, 1] + 2 termsInBCFW[ &, 0] termsInBCFW(6, 2] +
2 termsInBCFW[S, 1] termsInBCFW!7, 1] + 2 termsInBCEW[S, 0] termsInBCFW[7, 2] +
2 termsInBCFW([ 4, 0] termsInBCFW(8, 2] - termsInBCFW[3, 0] termsInBCFW(9, 2]

Itemsmm[::_, k ] :=termsInBCPW[a, k] =I£[(k=0) || (k=n-4},1
Total[ (Times ee (termsInBCFWeee =) ) & /@ bcfwPartitions|n, k1]
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b recursion.no

f I‘"Jf ’-r_" | T = _.-A.iII Ficsi Fy _-rd.il' i BFTE E b
Jree=1 Vel STy INECR 0TI\ YU T S e o0 ZULL

MLLIL| {4 = O, .a. = ;;,

Select [Flatten [Tahle[{{{o-oR+2, k- kR -1}, {oR, kR}}, {oR, 4, n -1}, {kR, G, aR-4}], 1],

Punctiom[{aL, KL}, (Q<kL<nL-4) || (oL =3&& kL =0)] ee=[[1]] &I]

—_——
aalT=

({{&, L}, {& Q}}, {{5, L}, {3, O}}, {15, 0}, (3, 1], ({4, O}, (& 1}}, {{3,0}, {7, 1}}]

befwPartitions{n , k ] :=
Select [Flatten[Table[{{n- :m+z, k-kR-1}, {oR, kR}}, {oR, &, -1}, {kR, G, nR-4}], 1],
Punctioni{2L, kL}, (O< kL -4£) || (BE=3&EkL=0)] ez[[1]] &];

@ CaunﬁngﬁmrrmnbernftﬂmsinBCFW

v | bcfwPartitions[10, 3];
Total|[ (Times @@ (termsInBCFWEee =) ) & /@ %]

%= | termsInBCFW[6, 1]° + 2 termsInBCFW[ 6, 0] termsInBCFW(6, 2] +
2 termsTnBCFW[S, 1] teTmsInBCFW(7, 1] + 2 termsInBCFW[S, 0] termsInBCFW[7, 2] +
2 termsInBCFW[ 4, (] termsInBCFW! 8, 2] + termsInBCFW([3, 0] termsInBCFW( Y, 2]
termsInBCFW(2 , k | := termsInBCPW[z, k] =IE[(k=0) || (k=20-4), 1, (

(Total| (Times @@ (termsInBCFWeee =) ) & /ebcfwPartitions(n, k]| ~termsInBCFW(o-1, k]))1;
te
“Pirsas 11080019
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ﬂ ifs bcfer recursion.nt:

UL

J'—\..-_.-

-.-._‘___

fm# 1 Vel Dy INCCuSIONININ =4 % Y Ul e S U g SO0

el e

!u.l.u.ktﬂ—n, 1—&;,
Select [Flatten|Tahle[{{n -nR +2Z, k-kR -1}, {oR, kR}}, {oR, &, o -1}, {kR, G, aR-4}], 1],
Punction|{aL, kL), (Q<kL<nL-4) || (oL =3&& kL =0)] ee=[[1]] &]]

L L8 EF, (% 03}, ({5, L), {5, O3}, ({5, O}, (5 1)), ({4 O3, (6, L3}, {{3, O3, {7, L}}}

-
—

befwPartitions{z , k ]
Select[Flatten[Table[{{a-n0R+2, k-kR -1}, {oR, kR}}, {oR, 4, 2-1}, {kR, 0, nR -4}], 1],

Punction{{2L, kL}, (O0<kL<nolL-4) || (RE=3&EkL-0)] e#z[[1]] &];

-@ Counting the number of terms in BCFW

v | befwPartitions[10, 37;
Total| (Times @@ (termsInBCFWeee =) ) & /@ %]

“*° | termsInBCFW[6, 1]° + 2 termsInBCFW[ 6, 0] termsInBCFW(6, 2] +
2 termsTnBCFW[5, 1] termsInBCFW(7, 1] + Z termsTnBCFW(S, 0] termsInBCFW[7, 2] +
Z termsInBCFW( 4, 0] termsInBCFW( 8, 2] + termsTnACFW([3, (] termsInBCFW 9, 2]

termsInBCFW(2 , k ] := termsTnBCPW[n, k] =If[(k=0) || (k=2-4), 1, (
(Total! (Times @@ (termsInBCFWoe@ =) ) & /@bcfwPartitions(n, k]| - termsInBCFW o -1, X]))1;

+ | termsInBCFW(8, 2]

[%]
|

20
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-, O befs: recorsomni
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ihcfw?artitim[:_, k] :=

| Select[Flatten[Tahle[{{m-uoR+2, k-kR -1}, {oR, kR}}, {oR, &, 2-1}, {kR, @, aR -4}], 1],
‘ Function[{nL, kL}, (Q<kL<nL-4) || (2L =3&E kL —0)] e@=[[1]] &];

@ Cumﬁngthenmnhﬂ'nfta:msinBCFW

v | befwPartitions[10, 37;
Total[ (Times @@ (termsInBCFWeee =) ) & /@ %]

% | termsTnBCFWI6, ]_]z + 2 termsInBCFN[ 6, 0] termsInBCFW(6, 2] -
| 2 termsInBCFWN[S, 1] termsInBCFW(7, 1] + 2 termsInBCEW[S, 0] termsInBCFW[7, 2] +
2 termsInBCFW(4, (0] termsInBCFW 8, 2] + termsInBCFW( 3, (] termsInBCFW( 9, 2]

termeInBCFW(n , k ] :- termsTnBCPW{n, k] =If[(k=0) || (k=2-4}, 1,
(Total[ (Times @@ (termsInBCFW OO =) ) & /@bcfwPartitions(n, k]] -+ termsInBCFW(o-1, k]))];

v | termsInBCFW[20, 8]

Ticas | 34763300

11080019 Page 72/203




| Mathematics: File FEdic inserr Formar Cell Graphics FEvaiuation Palemes Window Heip Ol S =G § 0+« = Skain AugZ 1142 Q

& 0 bcfw_recursion.ni

..f'-. 3 4 fErgleest LE(R) e i i i [ + L A BoliEl
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@ f.liaunﬁngthe number of terms in BCFW

+ " | befwPartitions[10, 37;
Total[ (Times @@ (termsInBCFWEee =) ) & /@ %]

== | termsInBCFWI6, 1]° + 2 termsInBCFW[ 6, 0] termsInBCFW(6, 2] +
2 termsTnBCFN[ 5, 1] termsInBCFW(7, 1] + 2 termsInBCFW[ 5, (0] termsInBCFW[7, 2] +
2 termsInBCFW(4, (0] termsInBCFW( 8, 2] + termsInBCFW( 3, 0] termsInBCFW( 9, 2]

Itemm[;_, k ] :=termsInBCFW(z, k] =IE[(k=0) || (k=2-4),1, (
(Total|[ (Times @@ (termsInBCFWeoee =) ) & /ebcfwPartitions(2, k]| -termsInBCFW(o-1, k]))1;

v+ | termsInBCFW[20, 8]

= | 38763 300
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@ Counﬁngﬁenumbemfta:msinBCFW

v | befwPartitions[10, 37;
Total[ (Times @@ (termsInBCFWeee =) ) & /@ %]

== | termsInBCFW(6, 1]° + 2 termsInBCFW[ &, 0] termsInBCFWI6, 2] +
2 termsInBCFW( 5, 1] termsInBCFW(7, 1] + 2 termsInBCFW([5, 0] termsInBCEW([7, 2] +
2 termsTnBACFW[ 4, (] termsInBCFW( 8, 2] + termsInBCFW(3, (] texmsInBCFW( 9, 2]

(

=" | termsInBCFW[1 , k ] := termsInBCFW[z, k] =If[(k=0) || (k=n-4), 1
11 +termsInBCFW[a -1, k]))1;

(Total[ (Times @@ [temmﬂﬂ;}] k /@bcfwPartitions(n, k

bl g

v | termsInBCFW[20, 8]
=== | 34763300

befuliridgef{fal , kL }, {oR , kR }] [twistorlabels | :=
Block[{iHat, nBat, leftlLabelRange, rightlabelRange}
|
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i ) befw: recprsomn.nD

- I - o Y - :
Jree=9 evel DOy IeCOrsioriniN =4 B Y U eIy e e SCHooL 2011

-

-® Counting the number of terms in BCFW

b e B

befwPartitions[10, 3];
Total| (Times @@ (termsInBCFWeee =) ) & /@ %]

termsTnBCFW| 6, 1]2 + 2 termsTnBCFN[ 6, 0] termeInBCFW(6, 2] +
2 termsTInBCFW([ S, 1] termsInBCFW(7, 1] + 2 termsInBCFW( S, 0] termsInBCFW([7, 2T +
Z termsTnBCFW( 4, (] termsInBCFW 8, 2] « termsTnBCFW([ 3, (] termsInBCFW(9, 2]

termsInBCFW(2 , k ] :- termsInBCFW([n, k] =I£[(k=0) || (k=2-4),1, (

(Total| (Times @@ (termsInBCFWoe® =) ) & /@ébcfwPartitions(n, k]] - termsInBCFW o -1, X]))1;

termsInBCFW 20, 8]

34763 300

befuliridge[{nl , kL }, {oR , kR }] [twistorLabels | :
Bloek ' {jHat, nHat, leftLabelRange, rightLabelRange},
leftlabelRange = twistorfabelsf[1l ;; nL]];
rightlabelRange = twistorlabels[[aL-1;; -11];
(A[XL] @@ leftLabelRange)} (A[kR] G@r
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@ Cauntmgthenumher of terms in BCFW

v | befwPartitions[10, 3];
Total[ (Times @@ (termsInBCFWeee =) ) & /@ %]

“= | termsInBCFW(6, 1]° + 2 termsInBCFW[6, 0] termsInBCFW[6G, 2]
2 termsTInBCFW([ 5, 1] termsInBCFW(7, 1] + 2 termsInBCFW[S, 0] termsInBCFW[7, Z] +
2 termsInBCFW[ 4, (0] termsInBCFW( 8, Z] + termsInBCFW(3, 0] termsInBCFW( 9, 2]

termsInBCFW
(Total |

m @@ (termsInBCFWeee =) ) & /ebcfwPartitions|a, k]]

ey

o , k ] :=termsInBCPW[n, k] =If[(k=0) || (k=n-4), 1, (
( ] +termsInBCFW(o-1, k1)) 1;

v | termsInBCFW[20, 8]
== | 34763300

" | befuBridgef{{aL , kL }, {aR , kR }][twistorLabels ] :

Block| {7Hat, nHat, leftLabelRange, rightlabelRance},
leftlabelRange = twistorLabeis[[1l ;; oL]];
rightlabelRange = twistorlabels[[oL-1;; -1]];

* (A[KL] @@ leftlLabelRange) (A[kR] e@rightLabelRange)

]

befw

a
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DCiw. recursion.no

[ o g

if‘” Pe=1 Vel DOTIY RECOISIONITIN =5 &)V I feT I e Te ICHO0). LU
Total| (Times @@ (termsInBCFWeee =) ) & /@ %]

=== | tormeTnACFWI6, 1]° + 2 termsInBCFW( 6, 0] termsInBCFWI6, 2] -
2 termsToRCFW([ S, 1] termsInBCFW(7, 1] + 2 termsInBCFW(S, 0] termsInBCFW(7, 2] +
2 termsTnACFW([ 4, 0] termsInBCFW 8, Z] + termsInBCFW (3, (] termsInBCFW( 9, 2]

“~ | termsInBCFW[z , k ] :- termsInBCPW(z, k] =I£[(k=0) || (k=2-4), 1, (

(Total [ (Times @@ (termsInBCFWeee =) ) & /@bcfwPartitions(n, k]] -termsInBCFW(z2-1, k]))1;

v~ | termsInBCFW[20, 8]
== 34763300

" | befuBridgef{aL , kL }, {2R , kR }] [twistorLabels | :=

Block([{iHat, nHat, leftlLabelRange, rightlabelRange},
leftLabelRange = twistorLabels[[1 ;; 4...-}J :
rightlabelRange - twistorlabeis[[aL -1 ;; -1]];

v | befwPartitions[8, 2]

| | (066 I3s (8 03}, ({5 Ths (S 031, {15, 01 (S0 1}, (080 03, 60 13Es (13, 01, {7, I}}]

befwBridge
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& O bcfw: recorsiom.at:
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J ree=1.evel Aosady seCulsio Iy, VI I T sy U e YCHOOL ZU11L

termsInBCPW(n , k | := termsInBCPWin, k] =If[(k=0) || (k=2-4), 1, (
(Total | (Times @@ (termsInBCFW @@ =) ) & /@bcfwPartitions(n, k]| -termsInBCFW 2 -1, X]))1;

+ " | termsInBCFW[20, 8]

== | 32763300

=" | bcfuBridge[{aL , kL }, {aR , k& }] [twistorLabels | :=

Block| {1Hat, nHat, leftlabelRange, rightlabelRange},
leftLabelRange = twistorLabels{[1;; oL]];
rightlabelRange = twistorlabelsf[oL-1;; -1]11;
{A[.-:u] @@ leftlabelRange) (A[kR] eerightLabelRange)

[ |
a

_‘_'EEE: ME E I.-I J:E’ z]

L6, 1), {4 03], ({5, I}, (5 OF), (05, OF, (5, 11), ({4, O}, (6 L1}, ({3, OF, {7, 1}}}

befridge; |
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!‘.:' befw: recarsiomni
e ol CFAN R orripet e AT —2. - - s 07
9gr ﬁ—Jﬁﬁﬂ BTy INCCULSIOTTININ =4 W Y LTI S UTIE e Y CHO0L ZULL

=" | termsInBCPWiz , k ] := termsInBCFW[a, k] =If[(k=0) || (k=2-4), 1, (
(Total [ (Times @@ (termsInBCFWeee =) ) & /@bcfwPartitions|n, k]| -termmsInBCFW(z-1, k]))1;

v | termsInBCFW[20, 8]
== | 32763300

befuliridge|foL , kL }, {aR , kR }] [twistorlabels ] :=
Block( {iHat, nHat, leftlabelRange, rightlabelRange},
leftLabelRange = twistorLabelis[[1 ;; oL]];
:-g":::..:.ne LRange = twistorlabels[{[nL-1;; -1]];
[XL

] @@ leftlabelRange) (A[kR] @@ rightLabelRange)

v | befwPartitions(8, 2]
T EH6, L), (45 Q1), ({5 L}, {55 O3} {05, 03, (S0 1)), ({45 01, (6, 1)}, ({3, O}, {7, L}}]

i~ | befwBridge[{6, 1], {4, 0}] [Range{8]]
l:_—.-_-'= E.[ﬂ [5’ &, 7, Ej h'{l[ [lr z, 3; &, 5, E?
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& O bcfe recorsiomnio

Sree=1 evel Sy Retursion gy =% LE (e IrEIEE ol THOO! ZULL
o kR e ¥ A _,J_,z }.-..l..l!-f.!) itk jf o A ./II'-I/ " .;:-{----l-‘..-' o _.r"r.-*..-— .l",-.-r_.r B A

termsInBCFW[z , k ] := termsInBCPW[z, k] =If[(k=0Q) || (k=n2-4), 1, (
(Total[ (Times @@ (termsInBCFWeee =) | & /@ebcfwPartitions(a, k]] +termsInBCFW (o -1, k]))]

v | termsInBCFW[20, 8]

g | 34763300

befuBridge|{al , kL }, {oR , kR }] [twistoriabels ] :=

Block ' {jHat, nHat, ‘_a:‘:...a.neﬂ-;nae, ::.::.t..yaae_lanc':es,
leftlabelRange = twistorlabels{[1 ;; 2L} ]
rightlLabelRange = twistorlabels{[aL-1;; -l 1%

(A[XL] @@ leftlabelRange) R’ (A[kR] eerightlabelRange)

v | befwPartitions(8, 2]
L6, B, (4 03, ({5, L), (5, O}), {05, O}, (5, 13}, ({4, OF, {6, L}}, ({3, 0}, {7, L}}]

v | befuBridge[{6, 1}, {4, 0]] [Range[8]]
e e E[ﬂ} [5'_ &, 7, E_ k;:l[ [I, I, X 4.5 Ew
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DCTW._ TECUrSIon.no

D=

T 5mr o] RGN ) o rpc ==, o AT ey o ctriecibbdil]
l-}-rﬁ—;{,;fﬁf BT RECUISIONITIN =5 % U I T e e ICHODL 20

termsInBCFW(n , k ] :- termsInBCFW(z, k] =I£[(k=0) || (k=2-4), 1, {

(Total| (Times @@ (termsInBCFWeee =) | & /@bcfwPartitions(n, ]| - termsInBCFW(o-1, k1)) ];

termsInBCFW 20, 8]
34763 300

befuBridge|{ol , kL }, {2R , kR }] [twistorlabels | :=
Block({1Bat, nHat, leftLabelRange, rightLabelRange},
leftlabelRange = twistorfabelis[[1 ;; oL]];
rightlabelRange = twistorlabels[[aL-1;; -11];
(A[ kL] @@ leftlLabelRange) (Re) (A[XR] @@rightlabelRange)

-
|
4

bcfwPartitions |8, 2]
({{6, L}, {4, @}}, {{3, L}, {3 O}}, ({5, O}, {5, 1]}, { {4, QF, {&, 1}}, {{3, O}, {7, L} }]

befwBridge[{6, 1}, {4, 0}] [Range[8]]
R[O}[5, &, T, 81 A[L][L, Z, 3, &, 5, 6]

s3: 11080019
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B O befw: recursiomnt
% & filg cmef | | =4 "- ! T3
Jree=1evel Bovady ISCCOrSIOTITIN —4 e/ VI e T UINe e S CHOD, LULL

termsInBCPW(n , k | :- termsInBCPW(a, k] =If[(k=0) || (k=2-4), 1, (
(Total| (Times @@ (termsInBCFWeee =) ) & /ebcfwPartitions(n, k]| -termsInBCFW 2 -1, k]))1;

v | termsInBCFW[20, 8]

== | 34763300

befuliridgef{{al , kL }, {oR , kR }] [twistorlabels | :
Blnt:k{{*qa- nEat, leftlabelRange, rightlLabelRange],
ftLabelRange = twistorLabels[[1 ;; oL]];
:;gr.::.ane_ﬂ.anﬁe = twistorlabels[[aL-1;; -1]];
RfkL] @@ leftlabelRange) (R@@ twistorlabels[[]]]) (A[kR] eerightLabelRange)

—

|

+== | befuPartitions{8, 2]
otz | EE{6s Lo {4 OFL, ({5 I}y {5 O3], {5 O, {5y L1e ({40 OF, (6 11), ({3, OF, {7, L}]]

+ | befwBridge({6, 1}, {4, 0}] [Range[8]]
I.,:_-.:: E K0} |5, 6, 7. 81 BfY][1, 2,3, 4, 5, 6]

-
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i O bchw recursion.ng
Tree=1 Vel Today NECOrSIONININ =5 BV URT e s UTITE R SCHO0 2011
termeInBCPW(n , k | := termsInBCPW(n, k] =If[(k=0) || (k=n-4}, 1, (
(Total[ (Times @@ (termsInBCFWeee =) | & /@ebctwPartitions(n, k]] - termsInBCFW(o-1, k]))1;

v | termsInBCFW[20, 8]

== | 34763 300

befuBridge|{nol , kL }, {oR , kR }] [twistorlabels ] :=
Block! {iHat, nHat, leftLabelRange, rightLabelRange},
leftLabelRange = twistorlabels[[1 ;; oL]];
rightlabelRange = twistorlabels[[nL -1 ;7 -L]];
(A[EL] @@ leftlabelRange) Re@® twistorlabels/ (11 ]| (A[kR] e@rightlabelRange)

"';'EE= ] E E . I 5 EE’ 2:

L [{{6, 1], (45 O3}, ({5, L}, (5, OFF, (05, OF, (5, L], ({4, O}, (6 L)}, {{3, O}, {7, L}}]

ih:fﬁridge[{ﬁ, 1}, {4, 0}] [Range(8]]
= | BIOT[S, &, 7, 8T B{1] 1, Z, 3, & 5, 6]

11080019
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- S befm: recursionuni
vy vl R LA D sy s .f’__.f AL s LS o M2 oy b (11 7
T ree=1 Vel DUdady SNECORTSIOIITIN =5 e Y I I s e e G100 ZULL

termsInBCPFW(n , & | := termsInBCPW[n, k] =If[(k=0) || (k=2-4}, 1, (
(Total| (Times @@ (termsInBCFW eee =) ) & /ebcfuPartitions(a, k]| -termsInBCFW o -1, £]))1;

+" | termsInBCFWI20, 8]
= 34763300

befuBridge|{al , kL }, {oR , kR }] [twistorlabels ] :=
Block{{7Bat, nHat, leftlabelRange, rightlabelRange},
leftlabelRange = twistorLabelis|[1l ;; oL]];
rightlabelRange = twistorlabelsf[oL-1;; -1]];
(A[XL] @@ leftlabelRange) (R@@ twistorlabels[[{1, aL-1, oL, -2, -1}]]) (A[kR] eerightLabelRange)

v | bcfwPartitions(8, 2]
| L6, L) {4,031, ({5, 1}s (5, OF), (05, OF, {5, 13), ({4, 0}, (6, L}}, 43, OF, {7, 1}})

v~ | befwBridge[{6, 1}, {4, 0}] [Range[8]]
|I;.':_':_'.‘"— |E[a§ [Sr E—r ]r, E_ El,:l]- [1, Zr 3r 4‘: Sr E-:
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_aNs bcfw: recursion.niz
T 1= LeVEL DOy NCCOISIONTINTN =5 W VU I TG I [ ICHO0) ZULL
termeInBCPW(n , k | := termsInBCPW(n, k] =If[(k=0Q) || (k=n-4}, 1, (
Total [ (Times @@ (termsInBCFWeee =) ) & /@bcfwPartitions(n, k]] + termsInBCFW[n-1, k1)) 1;
v | termsInBCFW[20, 8]

= | 34763300

befuBridge|{al , kL }, {oR , kR }] [twistorlabels ] :=
Black{{"ﬂa:, nBat, leftlabelRanqge, rightlLabelRange},

ftLabelRanqge = twistorlabels[[l ;; aL]l];

rightlabelRange = twistorlabels[[nL -1 ;7 -11];

|
(A[XL] @@ leftlabelRange) (Re@@ twistoriabels[[{l, nL-1, oL, -2, -1}]]) (A[kR] @@ rightLabelRange)

=
| §
A

v | befwPartitions[8, 2]
e o= L{Er—_r{q' E ,{{5 ]-j'r {EIE}};__Sr E},_E, ‘- '1_4 E :Iﬁ l ;‘:{3 E}}'r':':r ]-J‘.]I']'

v | bcfwBridge{{6, 1}, {4, 0}] [Range[8]]
il R[Ir 5!’ Er Tl’ E' A[ﬂ] [5! Er :'r, E: .&[l] [lr 2r 3: 4: Er 5-.'
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-Hallg boiwe rerursion.ng
T ove9 e o FE AT et '._{_,,; AL Lt v e My roppberme Seorla v T
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termsInBCPW(n , k | := termsInBCFW[a, k] =If[(k=0Q) || (k=n-4}, 1, (
(Total[ (Times @@ (termsInBCFWeee <) ) & /@ bcfwPartitions(n, k]] +termsInBCFW o-1, k]))1;

v+ | termsInBCFW[20, 8]

= 34763300

befuliridge|{nl , kL }, {oR , kR }] [twistorlabels ] :=

Block {ijHat, nHat, leftLabelRange,6 rightLabelRange},
leftLabelRange - twistorLabels[[1 ;; oL]];
rightlabelRange = twistorlabels{[aL -1 ;7 -11];

JHEat =cap
(A[XL] e@ leftLabelRange) (R@® twistorLabels[[{1, nL-1, nL, -2, -1}]]) (A[XkR] e@rightLabelRange)

+“ | pefwPartitions[8, 2]
= | LL(6, 1}, {4 0F}, ({5, L}, {5, 0}}, {{5, 0}, (5, L)}, ({4, O}, (6, L}}, ({3, 0}, {7, L}})

l | befwBridge[{6, 1]}, {4, 0}] [Range[8]]
Dufa= R[l' 5' Er ]"' E_ &[ﬂ.l [5’, ﬁ:r :lrl. E: .B.[I.] [l: lzr 3]’ 4: Er Ej
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OO (eCUrsion. o
T ree=Level DUV NECHSoTIIN =% W YU T U e ICHO0) 2L
temm‘.‘:,kl-—temlnmr.., 1=I£[(k=0) || (k=2-4), 1, (
Total| (Times @@ (termsInBCFWeee =) ) & /ebcfwPartitions|n, .{J-_:-temlnm[:-l, k1))1;

v | termsInBCFW[20, 8]

= | 34763 300

befuBridge{{noL , kL }, {oR , kR }][twistorlabels ] :=
Block {iBat, nHat, leftlabelRange, rightlabelRangel},
ftLabelRange = twistorlabels[[]1 ;; oL]l];

ga-..a.ne_ﬁn::e = twistorlabels[[oL-1;; -11];

o
P~

-
-

(A[ ’} ae leftLabelRange) (RO® twistorlabels[[{l1, aL-1, oL, -2, -1}1]) (A[XR] eerightlLabelRange)

v | bcfwPartitions(8, 2]
| U6 I, {5, @), ({5, 1}, (S, OF}, (15, OF, (5. 1)), ({4, O}, (6, L}}, ({3 OF, {7, 1}}}

" :hcflﬁndgauﬁ 1}, {4, 0}] [Range(8]]
o | R[L, 3, 6,7, 8] A[0] [5, 6, 7, 8] A[1][L, 2, 3, &, 5, 6]
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&0 bcfe recorsion.ni
[ i £ e emel r ¥ =5 rJ 11T 4
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termsInBCPW(n , k | := termsInBCPW(n, k] =If[(k=0) || (k=n-4), 1, |
(Total[ (Times @@ (termsInBCFWeee =) ) & /ebcfwPartitions(n, k]| -termsInBCFW(o-1, X]))1;

4

v+ | termsInBCFW[20, 8]

== | 34763300

'm@[:; . kL }, faR , kR }] [twistorLabels ] :=
Block' { jHat, nHat, leftlLabelRange, rightLabelRange},
leftlabel Range = twistorLabels[[1 ;; nL]
rzghtlabelRange = twistorlabels[[aL-1;;-1]1;
jHat —cap/| twistoriabels
(A[kL] @@ leftLabelRange) (R@@ twistorlabels[[{1, nL-1, oL, -2, -1}]]) (A[kR] @@ rightLabelRange)

v | befwPartitions(8, 2]
L LLi6, L}, (&, O3, ({5, L}, {5, 0}), {{5. 0}, {5 1}}, ({4, OF, (6, L}}, ({3, O}, {7, L}]]

v | befwBridge{{6, 1}, {4, 0}] [Range([8]]
e R[l' Er ﬁr ]"' a_ h[ﬂ] [5;, Er :F' &: A[l.l [lr zr 3! 4: Er E-:
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& o o befwe: recursion.ni

_f' __,- ; r r’)f’_"?f‘ J = f‘ ‘{ e r- LT " N
. Py ] - | _.-J | ] .-'J' : - 1]
Jree=1evel By S eChlsioning YA LTI UTIIC e I CHOO) ZULL

termsInBCFW(n , k | :- termsInBCFWin, k] =If[(k=0) || (k=n-4), 1, (
(Total[ (Times @@ (termsInBCFWeee =) ) & /@bcfwPartitions|n, 4._:1-1:&::-51:&:!1'{:-1, k1)) 1;

v | termsInBCFW[20, 8]

== | 38763300

befuliridgef ol , kL }, {aR , kR }] [twistorlabels ] :=
Block ' {iHat, nHat, lefflabelRange, rightLabelRange},
eftLabelRange - twistorlabels[[1;; nL]l];
rightlabelRange = twistorlabels[[aL-1;; -1]];
t —cap|twistorLabels{[{aL -1, nL}]]
(R[xL] @@ leftLabelRange) (Ree twistorlabels{[{l, nL-1, nL, -2, -1}1]) (A[XR] @@rightLabelRange)

v | befwPartitions(8, 2]
= | (16, I}, {4 OF), ({5, L}, {5, 01}, ({5, O}, (5, 1}], ({4 OF, {6, L}}, ({3, 0}, {7, L}}]

R ihcflﬁridgn[{ﬁ, 1}, {4, 0}] (Range[8] ]
= |RlL, 5, 6, 7, 81 A[0] [5, 6, 7, 8T A[1][1, 2, 3, 4, 5, 6]
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B0 0 bcfae recursionunts

CY'

T ree=Level Dodady RECOrSIONIITIN = &y Ly e e U Ie T HO0 2011

=

e et

termsInBCFW[n , k | := termsInBCFW{z, k] =If[(k=0) || (k=2-4), 1, {
(Total [ (Times @@ (termsInBCFWeéee =) ) & /ebcfwPartitions(n, k]| -termsInBCFW(=2-1, k]))1;

v | termsInBCFW[20, 8]

= | 34763 300

befuBridge({{al , kL }, {oR , kR }] [twistorlabels | :=
Block| {iHat, nHat, leftLabelRange, rightLabelRange},

leftlabelRange - twistorLabels[[1 ;; oL]];
rightlabelRange = twistorlabels[[al-1;; -11];
jEat - cap/ twistorfabels{[{aL -1, nL}]], twistorfabels
(A[ kL] @@ leftLabelRange) (R@e twistorlabels|[{}, nL-1, oL, -2, -1}]]) (A[kR] @@ rightLabelRange)

v | befwPartitions[8, 2]
| U6 I, (% 03}, ({5, 1}, (5, O}, ({5, O}, (5. 1)), ({4, O}, (6, L}}, ({3 OF, {7, L}}}

|— befwBridge ({6, 1}, {4, 0}] [Range[8]]
Chf R[l, 5. 5.7, E_ A[-EIT EE, &7, E' ﬁ[l] [1: 355 E:

|
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OChe recursion.no
4 iy i b i o LT . . . B
Tree=1evel Dovasy ISNCCOrsioningN =4 = Y iU e SCHo0L ZULL
termsInBCPW(n , k ]| :- termeInBCPW{n, k] =If[(k=0) || (k=2-4}, 1, (

(Total[ (Times @@ (termsInBCFW@ee =) ) & /@bcfwPartitions|n, .1_!} +termsInBCFW(a-1, k]))1;

v | termsInBCFW[20, 8]

34763 300

befuliridge|fol , kL }, {aR , kR }] [twistorlabels ] :=
Block {Hat,

nHat, leftlahelRange, rightlabelRange},
LabelRange = twistorLabels([[1 ;; nL]];

'g;'::.a.::e_ Range = twistorlabels[[noL-1;; -1]1];
at = cap(twistoriabels[[{

|"

k

nL -I, nL}]], twistorLabels[[{-Z, -1, 1}]]
A[kL] 0@ leftLabelRange) (R@& twistorl

Labels[[{1, oL-1, oL, -2, -1}]]) (A[kR] eerightLabelRange)
I
v | befwPartitions[8, 2]
""" | befwBridge[ {6, 1], {4, 0]] [Range(8]]
“ |RIL 5,6, 7, 8] A[0][5, 6, 7, 8] B(1][1, 2, 3, &, 5, 6]
3 -
r -
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& 00 bche._recursion.no
Tree=1cvel Diovasy INCCOLSIONINTIN =4 % Y UnH T i WTIE e 00! ZU1LL
“" | termsInBCFW[z , k ] := termsInBCPW[z, k] =If[(k=0) || (k=n-4), 1, {
(Total| (Times @@ (termsInBCFWeee =) ) & /ebcfuPartitions(n, k]| - termsInBCFW -1, k]))1;
+"" | termsInBCFW[20, 8]
= | 34763300
befuBridgef{{al , kL }, {oR , kR }][twistorlabels | :=
Block{ {7Hat, nBat, leftlLabelRange, rightLabelRange},
leftLabelRange = twistorlabelsf [l ;; oL]];
rightlabelRange = twistorlabeis|[[oL-1;7-1]];
jBat —cap|twistorfabels[[{aL -1, nL}]], twistoriabelsf[{-2, -1, 1}]]];
i
(A[XL] @@ leftlabelRange) (R@® twistorlabels[[{I, aL-1, 2L, -2, -1}]1]) (A[kR] e@rightlLabelRange)
]
e befwPartitions(§, 2]
= | {1{6, L}, (&, O1}, ({5, L}, {5, O}), {{5, O}, {5, L}}, ({4, O}, {6, L}}, {{3, O}, {7, L}}}
v becfwBridge( {6, 1]}, {4, 0}] [Range[8]]
= | K[L, 5, 6, 7, 8 B[] [5, 6, 7, 8] B[L][1, 2,3, 4,5, 6]
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termsInBEFWin , k | :- termsInBCPW(n, k] =If[(k=0) || (k=2-4), 1, (
(Total[ (Times @@ (termsInBCFWeee =) ) & /@bcfwPartitions(a, k]] +termsInBCFW o-1, k]))]1;

termsInBCFW 20, 8]
34 763 300

befuBridgef{al , kL }, {oR , kR }] [twistorlabels ] :=
Block {7Hat, nHat, leftlLabelRange, rightLabelRange},
leftlabelRange - twistorLabels[[1 ;; nL]];
rightLabelRance = :W_E-S:LE.DE_:[ oL -1;;-111;
jHat = cap| twistorlabels([[ -1, nL}]], twistorlabeisf[{-2, -1, 1}]]];
nEat —cap| twistorlabels |
(A[XL] @& leftlabelRange) (R@@ twistorlabels[[{1, ol -1, oL, -2, -1}]]) (A[kR] @@ rightlLabelRange)

bcfwPartitions (8, 2]
{{{6, L}, (&, 0}}, {{5, L}, {5, G}}, {13, O}, {5, L]}, ({4, 0}, {6, L}}, {{3, O}, {T, L}}]

bcfwBridge[ {6, 1], {4, 0}] [Range{8]]
EfL, X, &, 7, B} B[O} [5, 6, 7, 8] B[{L][1, 2,3, &£, 5, 6]
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& O bicfe: recarsion.ni

I'TJ;'" f'_"‘ ! .JT.- i 4 A _..1! # .':- P #* rd.r'l i A ¥y
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termsInBCFW[n , k | := termsInBCPW[n, k] =If[(k=0) || (k=2-4),1, (
| (Total| (Times @@ (termsInBCFWoee =) ) & /ebcfwPartitions(n, k]| -termsInBCFW o -1, X]))1;

+ " | termsInBCFW[20, 8]

=== | 34763 300

befulridge|{nol , kL }, {aR , kR }] [twistorlabels ] :=
Block {7Bat, nHat, leftLabelRange, rightlabelRange},
leftiabelRange = twistorLabels|[1 ;; oL]];
rightlabelRange = twistorlabels[[oL-1;; -1]];
jHat =c:ag[::».-;.=::ria;:e.-’.*"”;r.£ 1, nL}]], twistorfabels{[{-2, -1, 1}]]]1;
riabels[[{-1, -2}]
(A[kL] @@ leftlabelRange) (RO® twistoriabels|[{1l, nL-1, oL, -2, -1}]]1) (A[kR] e@rightLabelRange)

‘ I

*~ | bcfwPartitions{§, 2]
o i F['[E, ].:,— {4, ﬂ", '['[Er ]-}'r {5'; ﬂ}‘}! __51- U}r hsr 1]’:: [[4r u:r Jr-ﬁr' l l' i{j, ﬂ'}r {Tl I-I'.]I']'

» | befwBridgef{6, 1}, {4, 0}] [Range[8]]
Dunfosi= R[I.; Er E; :'rr E- k[u] [5, E' -}rl E‘z 3[1] [l; zr 3! 4; Er E:
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" | termsInBCFW[z , k ] := termsInBCPW[n, k] - If[(k=0) || (k=2-4), 1, (
(Total[ (Times @@ (termsInBCFWeee =) ) & /ebcfwPartitions[n, k]] - termsInBCFW a2 -1, k1)) 1;

v | termsInBCFW[20, 8]
== | 38763 300

befuBridge|{ol , kL }, {oR , kR }][twistorlabels ] :=
Block  {iBat, nHat, leftlLabelRange, rightLabelRange},
leftLabelRange - twistorlabels[[1 ;3 nL]];
rightlabelRange = twistorlabels[[al-1;; -11];
jHat —cap|twistorlabels[[{aE -1, nL}]], twistorlabels[[{-2, -1, L1}]]1;
nHat = cap|twistorlabels[[{-1, -2}]], twistorLabels[ [/
(A[XL] @@ leftlabelRange) (R twistorlabels[[{l, oL-1, aL, -2, -1}][]) (A[kR] @@ rightlLabelRange)

v | befwPartitions(8, 2]
= | EEEG, XX, (5, OF),. ({5, KL, {5, O}F, (65, 0F, (5. EXE. (05, OF, {6, BB}, 663, 0F,. £7. 13}

v | befuBridge[{6, 1}, {4, 0}] [Range[8]]
= | B[L, 5, 6, 7, 8] B{0] [5, 6, 7, 81 B[I][1, 2, 3, 4, 5, 6]
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D’CT# reUrsion. no

T ree=1 evel oTady RECArsionInTIN =4 e Ve me e ycHog 2011
tammm[:,.'_ = termsInBCFW(a, k] =If[(k=0Q) || (k=2-4), 1, {
Total[ (Times [temmm:}] & /@bcfuPartitions|n, k]] +termsInBCFW(o-1, k]))]1;

v | termsInBCFW[20, 8]

S 38763300

befuliridge|{al , kL }, {oR , kR }] [twistorlabels ] :=
Block| {jHat, nHat, leftlLabelRange, rightLabelRange},
leftLabelRange = twistorlabelis[[1 ;; oL]];
ghtlabelRange = twistorlabelis[[nL-1;; -1]]1;

jHat - capftwistoriabels[[{nL-1, nL}]], twistorlahelsf[{-1,{1}]]];
nHat = cap/ twistorlabels[[{-1, -2}]], twistorLabels nl, nL -1
(A[KL] @@ leftlabelRange) (RO® twistorlabels[[{1, nL-1, oL, -2, -1}]1]) (A[&XR] @@ rightLabelRange)
]
v+ | befwPartitions(8, 2]

S U6, 1), (4, 03}, ({5, L}, {5, O}}, {05, 0}, (5, L)}, ({4, 0}, {6, L}}, ({3, OF, {7, L}}]

+" | befwBridge( {6, 1}, {4, 0}] [Range({8]]
R[L, 5, 6, 7, 8 B[O} [5, 6, 7, 8 A[1][L, 2, 3, &, 5, 6]

. Pirsa 11080019
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bchw: recursion.ni

b

£ i raA = e, ; Cy o
- .L—.':j',i‘.z'fff_r;‘:ir 3 ’(J IL'J'QJ'LEIL f:.:‘r Iyl f’ff"”ff”{” e DUIIIE, _.a,‘.!” '! ]!

B o - | —u-..u

termsInBCFW(n , k | := termsTnBCFW(n, k] =If[(k=0) || (k=2-4), 1, (
(Total[ (Times @€ (termsInBCFWeee =) | & /@ bcfwPartitions(a, k]| - termsInBCFW[o -1, k]))];

» | termsInBCFW[20, 8]
= | 346763300

Block ! {1Hat, nHat, leftlLabelRange, rightlabelRange},
leftLabelRange = twistorLabels([[1 ;; oL]];
rightlabelRange = twistorlabels[[oL-1;; -1]];
jEat —cap|twistorfabels|[[{aL-1, nL}]], twistorfabels|[[{-1, -2, 1}]]];
nHat - cap|twistorlLabels[[{-1, -2}]], twistorlabelsf[{nL, oL -1, 1}]]
(A[XL] @@ leftlabelRange) (R@® twistorlabels|[[{1l, aL-1, oL, -2, -1}]]) (A[%XR] e@rightlabelRange)
]

befuliridge|{nl , kL }, {oR , kR }] [twistorlabels ] :=

v | bcfwPartitions([8, 2]
=i :i{Er 1_: '[4r ﬂ':r '[{5: l}'r {51 ﬂ}}- "__Sr G}i '_5r I}:; 1:'[4r ﬂ_r ;Er l :"l' ‘{31 E}F {T' LE}}

v | befwBridge{{6, 1}, {4, 0}] [Range(8]]
Ckafpss-— R[l; Er E; Tr E' E[ﬂ] [5, E, ‘,.lr, 3: .&[1] [1; 2.,- 3! £, Er E:
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bche recursion.ng

e

[ E - 4 [ £, | o [ L L Il

3—:{-.:;#_.: _J:’,J'f:;— Jr rl 'J /f i{:{ii—uf—- ;FJ;II .!.f.:l JE {_.‘j j[“{f{f.“,—fﬂ‘(‘ﬁ.{i{“ fff,.-" _,.-‘,z,u._ I .ir'_i‘.l'(_ I'_Zi:'rjglg.-{_\{_‘.ﬂ L ‘]I
termsInBCPW(n , & | :- termsInBCPWin, k] =If[(k=0) || (k=n0-4), 1, (

Total[ (Times @@ (termsInBCFWeee =) ) & /@bcfwPartitions|n, k]] + termsInBCFW[a -1, &])) ]

v | termsInBCFW[20, 8]
= 32763300

befuBridge|{al , kL }, {aR , kR }] [twistorlabels ] :=
Blnch{{"Ea- nHat, leftlabelRange, -..g:t_ahe_RancE},

LabelRange = twistorLabels[[1 ;; oL]];

1Range = twistorlabelis| [;:.... X;s—EL};

=cap|twistorlabels[[{aL -1, nL}]], twistorLabels{[{-X, -2, 1}]]];

nHat _capL,.w..'st;u:_.ane_:;j:-l, -2}1]1, twistorLabels|[[{nL, nL-1, 1}1]1];

(A[XL] @@ leftLabelRange) (Re@@twistorlabels[[{1, alL-1, oL, -2, -1}]]) (A[kR] eerightLabelRange)

™™ | hefiep " (8, 21
Gz :{.[E' 1, .[l'-[.ll ﬁ"}, {{5, 1}, {5,- ﬁ}'}r -_5., u}; 5; 1]‘jr :'[*- EI 1FEJI l—_.'r '_{31 ﬂ'}r {Tr l}]']'

*" | befwBridge[{6, 1}, {4, 0}] [Range{8]]
BT e R[lr 5[ &:r If E: A[n:[ EEI Er Tr EI L’[l] [lr 2' 3' 41 5' E:

]
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(- AR bciw_recursion.ng

& F) fil 'r-r_'; ! Jf i -‘ _-J-i; - - ¥ # 'r ANy
_.F"'"—'f ,.« i‘ /} TS ngﬁtj = _j_{ fffn‘.r-f{pfffu’ﬂ I AT Frlr_;;“_l-f 16 f) ‘!'r_{ ,--1

..d- .-..J-J.r.-u —_ o N S

=" | termsInBCPW[z , k ] := termsInBCFW([a, k] =If[(k=0) || (k=2-4), 1, (
(Total[ (Times @@ (termsInBCFWeee <) | & /@ébcfwPartitions(n, k]] + termsInBCFW(o -1, k]))];

v | termsInBCFW[20, 8]

=== | 34783300

befuliridgef{nol , kL }, {oR , kR }] [twistorlabels ] :=
Block ' {iBat, nHat, leftLabelRange,6 rightLabelRange},
leftliabel Range - twistorlabels[[1 ;; aL]];
ightlabelRange = twistorlabels[[aL-1;; -1]];
i

jHat - cap|twistorLabels[[{aL-1, nL}]], twistorLabels[[{-1, -Z, L}]]];
nHat - cap|twistorlabels[[{-1, -2}]], twistoriabels|[{aL, oaL-1, LI}]]1I;

-e::.a.ne_ﬁanqe = ReplacePart lefilabelRange, |
(A[XL] 0@ leftlabelRange) (Re@twistorisbels|[{1, nL-1, oL, -2, -1}]]) (A[kR] e@rightlabelRange)

"EZ= l E ! .-I. 1:.&, 21
S| L6, I}y (4. 03}, ({5, L}, {5, 03], {I5, OF, {5y I}, ({%. 03, {6, 1}}, ({3, 0}, {7, L}}]

+ " | befwBridge[{6, 1}, {4, 0} ] [Range[8]]
= |R[L, 5, 6, 7, 8] X[0] [5, 6, 7, 8] A[1][I, 2, 3, 4, 5, 6]

Pirsa; 11080019
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bche recursion.ng

'{”f‘. f._" I F L _-J-I l‘-- F ‘f.f,
P‘Jr-‘ =) eVel Aoaady  INCCOLSIOTIIITIN =4 W I iU,

i R il el _A_.J.l":_& i‘—-{-.—u“ f

termsInBCFWin , X ]| :- termsInBCPW([n, k] =If[(k=0) || (k=2-4), 1, (
(Total[ (Times @@ (termsInBCFWeee <) ) & /@ bcfwPartitions(a, k]] + termsInBCFW o -1, k]))1;

+ " | termsInBCFW[20, 8]

34763 300

befuBridge|{aL , kL }, { s kR }] [twistorlabels | :=

Block[{Hat, _Han, -e-“..;be_ia.nn-e, rightlabelRange},

leftLabelRange = twistorLabels|[I ;; oL]];
rightiabelRange = twistorlabelis[[nL-1;;-1]];

jHat = cap|twistorLabels[[{aL -1, aL}]], twistorfabels|[{-1, -2, 1}]]]1;

nEat = cap|twistorLabels[[{-1, -2}]], twistorlabels[[{nL, sL-I1, 1}]]];

leftLabelRange = ReplacePart|leftlabelRange, {-1 +jHat}];

(A[XL] @@ leftlabelRange) (R@@twistoriabels|[{l, nL-1, 2L, -2, -1}]]) (A[kE] @é@rightLabelRange)

v | befwPartitions[8, 2]

| (16, IFy (45031, ({5, L}, {5, 031, (05, O}, (5 B}, (45 OF, (6, L}}, {3, O}, {7, L}}]

»~" | befuBridge {6, 1}, {4, 0}] [Range[8]]
R{L, 5, 6, 7, 81 A[0][5, 6, 7, ST A(I[L, Z, 3, £, 5, &
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b recorsicnLnD

Dunfg=

LY 3omr -‘:f...r rer r"_"‘ ¥ } g y _.:I ek ""; / ¥ -F"_ Y
G ree=1evel Divaay INCCOTSIONIIIN =4 % = Ui e U e e S0

_{ ‘-.i S

termsInBCFW(n , k | := termsTnBCPW[n, k] =If[(k=0) || (k=2-4), 1, (
(Total[ (Times @@ (termsInBCFWeee <) | & /@ebcfwPartitions(a, k]] +termsInBCFW o -1, k]))1;

termsInBCFWI 20, 8]
34763 300

befuBridge|{alL , kL }, {oR , kR }][twistorlabels ] :=
Block{ {JHat, nHBat, leftLabelRange, rightLabelRange},
laftlabelRange = twistorLabels[[1 ;; oL]];
rightlabelRange = twistorlabels[[oL-1;; -1]];
jEat —cap|twistorfabels[[{aL -1, nL}]], twistorLabels|[{-1, -2, 1}]]];
nHat - cap| twistorLabels[[{-1, -2}]], twistorlabels|[{aL, nL-I, L}]]1];
leftLabelRange = ReplacePart|[lefilabeliRange, {-1 +jHat}];

(A[XL] @@ leftLabelRange) (R@@ twistorlabels[[{l, nL-1, oL, -2, -1}]]) (A[kR] e®rightLabelRange)

1
i

befwPartitions(8, 2]
:{-[Er ]-r '[41 ﬁﬂ'}r{{sr I}r {Sr ﬂ}'}r"__sr |:I]'ir'_El' l}j,:'[ ﬁ_‘r{E l r‘-'{j ﬂ} {T lf}}

befwBridge[{6, 1}, {4, 0}] [Range(8]]
R(l, 5, &, 7, & B{O] [5, 6, 7, & B[I][1, 2, 3, 4, 5, 6]

Pir
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n:l'nr-'emumnm

& i

_ (r‘”r‘ £ by ﬁﬂ L),-r_-:!ﬂ oy L }. _.,I .; szfffﬁf#;f!;‘ff:ﬁfﬂ J,w er-ff’ _uf 5,' o1 ZULL _
Shag 34753 300

befuBridgef{{nl , kL }, foR , kR }] [twistorlabels ] :=
Block| {1Hat, nHat, leftlabelRange, rightLabelRange},
leftLabelRange = twistorlabels{[1;; nL]l];
rightLabelRange = twistorLabels|[nL-1;;-1]];
iBat = cap|twistorLabels[[{aL -1, nL}]], twistorLabelis|[{-I, -2, 1}]]];
nBat = cap|twistorlabels[[{-1, -2}]], twistorlabels[[{nL, oL-1, 1}]]];

leftLabelRange = ReplacePart|leftLabelRange, {-1 » jHat}];

(A[XL] @@ leftlabelRange) (R@@ twistorlabels[[{l, oL-1, oL, -2, -1}]]) (A[kR] e@rightLabelRange)
]

= [ bctupartiticas(s, 2]

({6, 11, (& 01}, ({5 L}, {3, O}}, {15, 0}, (5, 1)1, ({4, OF, {6 101, ({3, 0}, {7, L}}]

v befwBridge[{6, 1}, {4, 0}] [Range[8]]
R[L, 5, &, 7, 8] A[O][5, 6, 7, 8} A[I][L, Z, 3, &, 5, 6]

Range |
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bchm recursion.ng

& o i £ Fd [ r r] < ¥ - -
T ree=Level DOy NRECOTSIONTIITIN =% B Y IS e A UTITC e Y CHOD 2011

34763 300

befubridgef{{nl , kL }, {oR , kR }] [twistorLlabels ] :=

Block( {iHat, nHat, leftlabelRange, rightlLabelRance},
leftLabelRange = twistorlabels[[1 ;; nL]];
rightLabelRange = twistorLabelsf[nL-1;; -1]];
jBat = cap|twistorLabels{[{aL -1, nL}]], twistorlabels[[{-1, -2, 1}]]1;
nHat - cap|twistorfabels[[{-1, -2}]], twistorlabels[[{nL, nL-1, 1}]]];
leftLabelRange - ReplacePart|leftLabelRange, {-1 -+ jHat}];

(A[kL] @@ leftlabelRange) (R@® twistoriazbels|[[{]l, nL-1, oL, -2, -1}]]) (A[kR] eerightLabelRange)
1
1

befwPartitions (8, 2]
({{6p L1, {4, 0F}r ({5, L}s {5, O}}, {15, O}, (5, 1)), {{%s 0}, {6, 1}}, ({3, 0}, {7, L}}}

befwBridge( (6, 1], (4, 0]] [Range[8]]
B{L, 5, 6. 7, 8 E[O][5, &, 7, @] B[E][), Z, 3, &. 5, 6]

ReplacePartRange[10], {-1-+a}]
..1I" Zr 1: 4; 5; Er Tr E, E, {,I}
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DCOW_recurs:on.ns

LY 7

f}‘-’«* =) evel Oy RECUrSIOTININ =5 %)y U eI e U e S CHO0) ZULL
s 34783 300

befuBridgef{nl , kL }, {oR , kR }] [twistorLabels ] :=

Block ! {7Bat, nHat, leftlabelRange, rightlLabelRange},

leftLabelRange = twistorlabels([1;; aL]];

rightiabelRange = twistorLabels|[[nL -1 ;7 -1]];

jBat = cap| twistorlabels[[{aL -, aL}]], ::f;s:a:.’..&beis[[i-l -2, 1}111;

nHat - cap|twistorlabels[[{-1, -2}]], twistorLabels[[{aL, aL-1, X}]]];

leftlabelRange - ReplacePart|[leftLabelRange, {-1 » jHat}];

rightlabe Rance - ReplacePart|

(A[kL] @@ leftlabelRange) (RO® twistorlabels([[{1, nL-1, oL, -2, -1}]1) (A[AR] e@rightLabelRange)

A

v | bcfwPartitions([8, 2]

| LHE6, B, {4, 03}, ({5, L}, {5, O}, {5, O}, (5, L}}, ({4, OF, {6, LI}, ({3, O}, {7, L}]]

i+~ | befwBridge[{6, 1}, {4, 0}] [Range(8]]
R[I, 5, 6, 7, 81 A[O][5, 6, 7, ST A[L][1, Z, 3, &, 5, 6]

v | ReplacePart[Range[10], {-2 +a}]
36567, B, 18]
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34763 300
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befuBridge({{nl , kL }, {oR ., kR }] [twistorlabels ] :
Block  {jHat, nHat, leftlabelRange, rightLabelRange},
leftLabelRange = twistoriabels{[1 ;; 2L]];
rightLabelRange = twistorlabels|[noL-1;; -1]]1;
jBat —cap|twistorLabels[[{aL -1, nL}]], twistorLabels|[{-1, -2, 1}]]11;
nEat —cap|twistoriabels[[{-X, -2}]], twistorlabels[[{aL, aL -1, I}]]];
leftlabelRange - ReplacePart|leftLabelRange, {-1 -+ jHat}];
rightlabelRance - ReplacePart rightlabelRange, ||
(A[XL] a@ leftlLabelRange) (R@® twistorlabels[[{1, nL-1, oL, -2, -1}]1]) (A[XR]

@@ rightlLabelRange)

befwPartitions (8, 2]
({{6, L}, {4 Q}}, ({5, L}s {3 Q}}p {15, O}, (5, 1)), ({4, O}, {& 11}, ({3, 0}, {T, L}}}

befwBridge[ (6, 1], (4, 0]] [Range[8]]
BfE, 5, & 7, 87 B[O][5, 6, 7, 8] B[I][1, 2,3, 4, 5, 6]

ReplacePart[Range[10], {-2 »a}]
(1,2, 3,4,5,6,7, 8, a, 1)
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CSa¥g befw recursion.ng

T ree=1 evel B Y Recarsior r;e} =4 W VIR JrrrﬁprfJJ’;J 2011

== | 34763300

befuBridgef{{nl , kL }, {oR , kR }] [twistorLabels | :=
Block {jHat, nHat, leftlLabelRange, rightlLabelRange},
leftLabelRange = twistorlabels[[1 ;; aL]];
rightLabelRange = twistorlabels[[aL-1;; -1]];
iBat = cap| twistorlabels|[{aL -1, aL}]], twistorlabels[[{-1, -2, 1}]111;
nHat - cap| twistorlabels|[{-1, -2}]], twistoriabels[[{nL, oL -1, 1}]]];
leftLabelRange - ReplacePart|[leftLabelRange, {-1 -+ JHat}];
rightLabelRange - ReplacePart rightlLabelRange, (1 -+ jHat, -1)|
(A[kL] @@ leftlabelRange) (R@@twistorlabels[[{1l, nL-1, oL, -2, -1}]]) (A[kR] @@ rightLabelRange)

v | befwPartitions[8, 2]
== | ({6 I}, {4 03, ({5, I}, {5 01}, (15, 0}, (5, L}}, ({4, OF, (6, L}}, ({3 OF, {7, L}}}

* | befwBridge({6, 1], {4, 0}] [Range(8]]
= | RL, 5, 6, 7, 8F A[OL (5, 6, 7, ST B(1][L, 2, 3, &, 5, 6]

»~" | ReplacePart[Range[10], {-2-a}]
Igar= i]_' Zr s 4, 5, 6, Tr 8, &y lﬂ:
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befwe recursion.no

Tree=1evel Bovay RecarsionimN =1 W/ VI uics; SUMMErCHoo! 2011

= | 34763300

befuBridgef{{nL , kL }, {oR , kR }] [twistorLabels ] :=
Block/ {jHat, nHat, leftlLabelRange, rightLabelRange},
leftlabelRange = twistorlabels|[1 ;; aL]];
rightlabelRange = twistorLabels{[noL-1;; -1]1;
jBat = cap|twistorlabels[[{aE -1, oL}]], twistorLabels[[{-1, -2, 1}]]1;
nHat - cap|twistorlabels[[{-1, -1}]], twistoriabelis[[{nL, aL -1, 1}]]]:;
leftlabelRange - ReplacePart|leftLabelRange, {-1-» jHat}];
rightlabelRance - ReplacePart rightlabelRange, 1 - jHat, -1-!
(A[kL] @@ leftlLabelRange) (R@® twistorlabels[[{l, nL-1, oL, -2, -1}]]) (A[kR] e@rightLabelRange)

v~ | befwPartitions(8, 2]
W= | (L1611, [&, OF), (5, I}, (S5, G}), (05, O}, (5. 1)}, (04, GF, (6, I}}, €03, OF, {7, E}}]

v | befwBridge[{6, 1}, {4, 0}] [Range[8]]
= |RIL. 5, 6,7, 8] A[0] [5, 6, 7, 8] A[1][1, 2, 3, &, 5, 6]

v+ | ReplacePart [Range[10], {-2+a}]
- L. LS T 1
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bCiW TeCUrsion. e

=

Tee—1 Vel Dlovasy. NECUISIOTIINTIN =3 %)) A T T WINe e S HO0 2O

. - P

S | M4TEI 300

befuBridge[{noL , kL }, {:J.f:‘ kR }] [twistorLabels ] :=
Block| {1Hat, oHat, LeftlabelRange, rightlLabelRange},
leftLabelRange = twistoriabels([1 ;; aLl];
rightLabelRange = twistorlabels|[[nL-1;; -1]];
jEat =cap|twistorfabels[[{aL -1, nL}]], twistorLabels[[{-1, -2, 1}]]}];
nHat - cap|twistoriabels[[{-1, -2}]], twistorlabels[[{nL, nL-1, 1}]]];
leftLabelRange - ReplacePart|leftlabelRange, {-1 + jHat}];
rightlabelRancge - ReplacePart|[rightlabelRange, {1+ jHat, -1 +aHat}]
(A[XL] @@ leftLabelRange) (RO® twistorLabels|[{1, nL-1, nL, -2, -1}]]) (A[XkR] eerightLabelRange)

]

<" | befuPartitions[8, 2]
M e, I}, {5, G3F, £15, B, (5, O3}, (5. Q8. [5,.50], (i, 03, £6, B}, 6% OF, 7. X5))

= | R[L, 5, &, T, 8] B[O][5, 6, 7, 8] A[I[[L, Z, 3, &, 5, 6]

»" | ReplacePart[Range(10], {-2=a}]
Ol i, .3, 8.5, 6.7, 8, o, 11}
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£ 1) befw: recursionnt:

Trec=Level Blsady NeCusion N =4 e VI e i G INe e I Ho0L 2011

i

= 34763300

= | befuBridge[{nL , kL }, {oR , kR }] [twistorLabels | :=
Block{{iHat, nHat, leftlabelRange, rightLabelRance},

leftLabelRange = twistorlabels{[1 ;; oL]];

rightlabelRange = twistorLabels|[noL-1;; -1]];

jBat = cap|twistorLabels[[{aL -1, nL}]], twistorlLabels[[{-1, -2, 1}]]]1;

nHat =cap[twistorLabels[[{-1, -2}]], twistorLabels|[[{aL, 2L -1, 1}]]];

leftLabelRange - ReplacePart|leftlabelRange, {-1 » jHat}];
rightlabelRange - ReplacePart{rightlabelRange, {1 » jHBat, -1 »nHat}];

(R[XL] @@ leftlabelRange) (Re@@twistorlabels[[{l, nL-1, oL, -2, -1}]]) (A[kR] e@rightLabelRange) ]

T':Ei: EE E I.I . I:E' 21
| U146, 1), {4, O3}, ({5, L}, {5, O3}, ({5, O}, (5, 1)}, ({4, O}, (6, L}}, {3, OF, {7, L}}}

T MWE‘:EF 1}: {4r #]’T :mEB‘I]
M= | BEE, 5, 6, 7, ST E[O][5, 6, 7, S} E[I][I, 2, ¥, &, 5, 6]

v~ | ReplacePart[Range[10], {-2 »a}]
. TEEE S T o, )
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bcfw recursion.ni

Cy )

bIgieret | 2§ ~ - 071
= Vel sy NECHSIOTIIITIN =3 W Y Iy T I e Uy SCHOOL. 2O

o -_..i' _.J_./ P o e 38 it S

o 34 763 300

=" | befuBridge[{alL , kL }, {aR , kR }] [twistorLabels | :=
Block{ {jHat, nHat, leftlabelRange, rightlLabelRange},
leftLabelRange = twistoriabels{[1;; aL]];
rightlabelRange = twistorLabels|[aL-1;; -1]];
jBat = cap|twistorLabels{[{aL -1, aL}]], ...fr..sh:r:...a:se.'.s[[hl -2, 1}111;
nEat - cap|twistoriabels[[{-1, -1}]], twistorlabels|[{nL, nL-1, 1}]]];
‘.aftLahe.‘-.Ra.nne = Mlammrt[_e-‘ﬂ‘.ahe;aange, {-1->1Hat}];
rightl 1Range - ReplacePart[rightlabelRange, {1 » jHat, -1 »nHat}];
(A[kL] @@ leftlabelRange) (R@@ twistorlabels[[{l, nL-1, oL, -2, -1}]]) (A[kR] eerightLabelRange) ]

“...":.= ] E E I.I EE' 21
= | L6, 11, {4 03}, ({5, L}, {5, O}}, {i5, O}, (5, L}}, ({4, O}, {6, 1}}, {{3, O}, {7, L}}}

v | befwBridge({6, 1}, {4, 0}] [Range[8]]

" | R[L, 5, 6, 7, 8] E[0] [cap( (5, 6], {8, 7, L}], 6, T, cap[{8, T}, {6, 5, 1}]I]
A[I][1, 2,3, 4 3,capi(3, 6], (8§ 7, L}]]

+ " | ReplacePart [Range[10], {-2=a}]
- LY 6T, o 10)
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bciw recursion.no

é..i 1 -"r"g [ R r __J: o ,r o ] :
) Vel Ao ey I SCOOTSIOTIIITIN. YU U e IO o 2011 : .

ek

befuBridge({aL , kL }, {oR , kR }] [twistoriabels ] :=

Block[{jHat, nHat, leftLabelRange, rightLabelRange},
leftLabelRange = twistorlabels{[1 ;; oLl];

rightiabelRange = twistorlabels[[aL-1;; -1]];

jHat = cap|twistorLabels[[{nL -1, nL}1], twistorLabels[[{-1, -2, 1}]11;

,.Ee.t =cap|twistorlabels[[{-1, -2}]], twistorlabels[[{nL, sL-1, 1}]]];

laeftlabelRange - ReplacePart[leftlabelRange, {-1 -+ jHat}];

rightlabelRange = ReplacePart{rightlabelRange, {1 » jHat, -1 »nHat}];

(A[XL] @@ leftlabelRange) (R@@ twistorlabels[[{1, nL-1, nL, -2, -1}]]) (A[XR] eer:zghtlabelRange)]

+ " | befwPartitions[8, 2]

({8 L}, {& O}, {{5, L}, {3, OQ}}, {{5, O}, (5, 1}}, ({4, O}, {6, 1)}, {{3,0}, {7, L}}]

= | befwBridge[(6, 1}, (4, 0}] [Range[8]]

R(1, 5, 6,7, 8] A[O] [cap{{5, 6], (8,7, 1}], 6,7, cap[{8, T}, {6, 3, 1}]]
A[1][1, 2,3, 4,5, capi(3, 6], (8 7, L}]]

=" | ReplacePart [Range[10], {-2-a}]
Tfari= i:].r Zr 3' 4._ 5, E,- :‘r; E; &, ].ﬂj.
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P, =

--1 Jtr.;' i

befuBridge|{nL , kL }, {oR , kR }] [*—nstorLabeis ]
Block|[{1Hat, nHat, leftlLabelRange, ..1g,ntLahEJ.Range},

leftLabelRange = twistorlabels|[[1 ;; nL]];
rightlabelRange - twistorfabels[[nL-1;; -1]];
jHat -cap|twistoriazbels[[{nL-1, oL}]], twistorlabels[[{-I, -2, 1}]111;
nHat = cap|twistorlabels[[{-1, -2}]], twistorlabels[[{nL, nL-1, 1}]]];
leftLabelRange - ReplacePart|leftlabelRange, {-1 »jHat}];
rightLabelRange - ReplacePart[rightLabelRange, {1 -» jHat, -1 +aHat}];

(A[XL] @@ leftlabelRange) (R@® twistorlabels[[{1, nL-1, nL, -2, -1}]1]) (A[XR] @e@®rightlLabelRange]} |

befwPartitions (8, 2]

(ii6s L1, {& O1}, {{5, L}, {3, O}}, {15, 0}, (3, 1)}, ({4, O}, {6, 1}}, {{3,0}, {7, L}}]

befwBridge[{6, 1}, {4, 0}] [Range[8]]

R(1, 5, 6,7, 8 A[Q] [capi(5, 6], (8, 7,1}],6,7,cap[{8, 7}, {6 35, 111]
A[1][1,2,3, 4 5,capi{3, 6], (8 7, L}]]

ReplacePart Range[10], {-2+a}]
:5_.
{5, 2.3, 68,5, 67,8 = 1}
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..iﬂéfgfwﬂﬂf DUITTHET ICHO
s h:ﬁ-uﬁgn[{nn KL }, {aR , kR }][twistorLabels | :=
Block| {1Hat, nHat, leftlLabelRange, rightlabelRange},
leftLabelRange = twistorLabels([[1 ;; oL]];
rightlabelRange = twistorlabeis[[oL-1;; -1]];

jHat = cap{twistorfabels[[{aL-1, nL}]], twistorLabels[[{-1, -2, 1}]]];
nHat =cap|twistorlabels[[{-1, -2}]], twistorLabels{[{aL, nL-1, 1}]]];
leftLabelRange - ReplacePart|leftlabelRange, {-1 > jHat}];
rightlabelRange - ReplacePart[rightLabeiRange, {1+ jHat, -1 +nHat}];

| ff’ﬁ—j':’-'*f KRECHTSIONITI -k

(A[kL] @@ leftLabelRange) (R@®twistorlabels{[{1l, oL -1, aL, -2, -1}]]) (AK[kR] eerightLabelRange) |

+" | befwPartitions(8, 2]
| U8, I, (% 63, ({5, 1}, {5, 0}], ({5, 0}, (5. 1)}, ({4 O}, {6, 1}}, {{3, O}, {7, L} }}

v~ | bcfwBridge({6, 1}, {4, 0}] [Range(8]]

= | ®[1, 5, 6, 7, 8] A[0] [capi(5, 6}, (8, 7, I}, 6, 7, cap[{8, T}, {6, 5, 1}]]
A[L][1, 2,3, 4 3, capi(3, 6], (8,7, L]
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T e B

SRetursic TN

hcﬁﬂnﬂgn{{nl. . .-:L } {aR , kﬂ }1[thstmeis ] |
Block| {7Hat, nHat, leftLabelRange, hxgntl.ahe;ﬂa.nga},

i leftLabelRange = twistorlabels{[1 ;; nL]];

rightlabelRange = twistorlabeis[[nL-1;; -1]1];

jHat - cap|twistorLabels[[{aL -1, nL}]], twistorfLabels{[{-1, -2, 1}]]1;

nHat =cap|twistorlabels[[{-1, -2}]], twistorlabels[[{aL, oL -I, I}]]]1;

leftLabelRange - ReplacePart|leftlabelRange, {-1 »iHat)];

rightLabelRange - ReplacePart[rightLabelRange, {1 » jHat, -1 +nHat}];

(A[kL] @@ leftlabeiRange) (Re®twistorlabelsf[{1, oL-1, oL, -2, -1}]]) (A[kR] e®rightLabelRange) |

+ " | befwPartitions(83, 2]
5 | (16, L), (% 01}, ({5: L}, {5, O3}, ({5, O}, (5, L]}, ({4 O, {6, 1}}, ({3, 0}, {7, L}}}
" | befuBridge[{6, 1}, {4, 0}] [Range[8]]
= | B, 5. 6, 7, 8F B[0] [cap{{5, 6], (8, 7, L}], &, 7, capf{8, T}, {6, 5, L}]]
Bf{I][1, 2, 3, &, 5, capi (5, 6}, (8, T, L}]]

BCFW Recursion as Replace
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bcfw recursion.nis

mrp o b

el BOTRN R i TN =2 e N it S e R S o) 2011

v~ | befwPartitions(8, 2]
T | (U160 IE, {4 03}s ({50 L}, {55 03], {05, 0}, (50 1)1, ({4 OF, {6, 1)}, ({3, 0}, {7, 1}])

v | befwBridge([{6, 1}, {4, 0}] [Range[8]]

| B[L, 5, &, 7, 8] A[0] [capi(5, 6], {8, 7, L}[, 6, 7, cap[{§, 7}, {6, 5, L}]]
A[1][1,2,3,4 35,capi(3,6],1(8,7, L]

BCFW Recursion as Replacement Rule

Insert Mew Call
Insert Horizontal Line

Insert Page 3reak

Toggle Full Screen
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bciw recursion.ng:

gt 4 (R r"r'-.- [ 2=
ree=Level oy RerarsionniN =4

- g e

il e i :f"‘f‘_ui oot 2011

bcfwPartitions (8, 2]
({{6, 1}, {&,0Q}}, {{5 L}, {5, O}}, {{5, O},

(3, L1}, {{%& 0}, {6, 11}, ({3, 0}, {7, L}}]

befwBridge([{6, 1}, {4, 0}] [Range([8]]

R(1, 5, 6,7, 8] A[O0] [capi{ {5, 6], (8,7, L},
A[L][1, 2,3, 4 3,capi(3, 6], (8§ 7, L}]]

&, 7, capi {8, T}, {6, 5, I} 1]

- BCEW Recursion as Replacement Rule

A[k ][labelRange ] -»Which!

?Which

Which{testit value;, tesr>, value-, ...] evaluates each of the res; in
turn, returning the value of the vaiue; corresponding to the first one that yields True. »
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. File Edit Insert Format Cell Graphies Fvaiuation Paettes Window Heip O @O B & § O 4 = FFoom Augl 115
bcfme resurs:onni

= oVel Boaady Rt sion N =1 'ﬁﬁ’f!‘}f{a’fﬁ?ﬁ'”f?‘;:IE‘;;: WRIHoI 201 e

{L[.-:.L] leftlabelRange) (R@®@twistorlabels[[{l, aL-1, aL,

« L1} 1) (A[RR] ilir_gh:La.ne..Ranqe} 1
7-‘£Ei= ME E I . I & {E, II

{{60 Lis {403}, {{5, L}, {5, Q})s {45 O} (5. L)), ({4, 0}, {6, 1}, ({3, O}, {7, L}}]

befwBridge ({6, 1}, {4, 0}] [Range(8]]

R[L. 5, 6,7, 8 A[O] [cap{(5, 6], (8, 7,1}],6,7,cap{{8& 7}, (6,3, 1]]
A[1][1, 2,3, 4, 5,capi(3, 6], (8 7, 1I]]

- BCFW Recursion as Replacement Rule

Alk ][labelRange

] =»Whick k=0,1, k>n-4, 0

y THWhich

Which{test;. vaiue,, tesrz, values, ...] evaluates each of the res;; in

turn, returning the value of the vaiue; corresponding to the first one that yieids True

el
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- O ncf.*em:s.mm

ree=1 Vel Doy Retarsion N —4 W S UniIne . JJ&J i ——
{A[m]ﬂ-&***ue-ﬁug&} {Raltmsmrf..ane.:{ {f, nL.-1, oL, -2, -1}11) (A[,:mﬂr_an...a.ne_aange"l

‘:=:E!= mm{gr z]

T | LL{ey Lh, {%& O3, {{Se Ly {3, OFF, (05, 0}, (3, 111, ({4, OF, {6, 11}, ({3, 0}, {7, 1}}]

v | befwBridge[{6, 1}, {4, 0}] [Range[8]]

= | ®(1, 5, 6, 7, 8] &[0 [cap( {5, 6], (&, 7, L}], 6, 7, cap[{§, T}, {6, 5, L}]]
A[I[I, 2,3, & 5, capi(3, 6], (8, 7, L}]]

- BCFW Recursion as Replacement Rule

A[k J[labelRange ] »Which'k-=0,1, k>n-4, 0, True, (

)

1-";:|= ?'iﬂ F: i

Which{zest;, vaiue;, tesez, valuer, ...] evaluates each of the tes; in
turm, returning the value of the vaise; correspanding to the first one that yields True. >
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bcfwe: recursion.nic

T ._ g I F % P ™ :'-;".;-'. i -
oe=1 Vel BOSTady NECOTsIONITIN =3 e VI e I U IE e ICHOD] 201

v mmm:l..rnuu, iI:II
= | 34763300
= | befwBridge[{al , kL }, {aR , kR }][twistorLabels T :=
Block|[{7Hat, nHat, leftlabelRange, rightLabelRange},
leftLabelRange = twistorlabels|[1 ;; oL]];
rightlabelRange = twistorlabels|[[nL -1 ;; -1]];
jHat —cap[twistorlabels[[{aL -1, nL}]], twistorfabels[[{-1, -2, 1}]]];
nHat - cap|twistoriabels[[{-1, -1}3], twistorLabels[[{nL, nL -1, 1}]111;
leftlabelRange - ReplacePart|leftlabelRange, {-1 -+ jHatl}];
rightlabel ‘-iange = ReplacePart|rightlabeiRange, {1 » jHat, -1-»:155:}1;
(A[kL] @@ leftlabelRange) (R@@ twistorlabels[[{l, nL-1, oL, « —1}11) (A[XR] @@ rightLabeiRange) ]
et = ] E ! I | - {E, 21
== L{{6, L}y {4 O}}, ({5, L}, (5, O}}, {{5, O}, {5, L1}, ({4, O}, {6, 1}}, {{3, O}, {7, L}}]

befwBridge ({6, 1}, {4, 0}] [Range([8]]
R[1,5,6,7,8 A[0][capi{5, 6], (8,7, L}],6,7,cap[{& T}, {6, 3, 1I]]

AfL][1,2,3, 4 35,capl(3, 6], (8§ 7, L}]]

- BCEW Recursion as Replacement Rule

BA[k ][labelRange ] »Which[k=0, 1, k>n-4, G, True, |

10800&&“"] E= {;ﬂﬂ&iﬁﬂﬂgﬂ} i[l e -III &
}1
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befwe recursion.s

ree=1 Vel Boday Rearsion Iy =2 W e rS i HEr SO

leftLabelRange = Eeglacﬂ&rt[le:t..ahe;aange, {-1-+ijHat}];
rightlabelRange - ReplacePart{rightlabelRange, {1 » jHat, -1 +nHat}];
(A[XL] @@ leftlabelRange) (R@@ twistorlabels|[{l, nL-1, oL, -2, -1}]]) (A[kR] @@rightLabelRange) ]

e

= et i8, 21
=6, 1), (4, 03}, ({5, L}, {5, O}}, {{5. O}, (5. L}}, ({4, O}, {6, L}}, {{3, O}, {7, L}}}

= | B[L, 5, 6, 7, 8] A[0] [cap((5, 6], (& 7, L}], &, 7, capi{8, 7}, {6, 5, 1}1]
A[1][1, 2,3, 4, 35,capl{5, 6], (8 7, L}]]

- BCFW Recursion as Replacement Rule

A[k_][labelRange ] »Which[k=@, 1, k>n-4, 0, True, (
A[k] e®{labelRange} [[L ;; -2]] -
11

_Y"F_=i= ?m - l

Whichi{test:, value,, tesn, valuer, ...] evaluates each of the tesz; in
turn, returning the value of the vaiue; correspanding to the first one that yields True. >
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- RS bow_recursion.no:
T % f - - L - '_"1r- - 'T."".t. g YT .;. =g _——=-——__;_:... . 3
Tree=1evel BOTdy RECOTSOnIITIN =4 Wt VI RO 201 e

v | befwBridge! {6, 1} {4, 0}]1 MEHII

== | ®[L, 5, 6, 7, 8] A[Q] [cap{{5, 6}, {&, 7, L}],
B[1][I, Z, 3, &, 5, capi (5, 6}, {8, 7, L}[]

6, 7,cap[{8, 7}, (6,3, 1}]

- BCEW Recursion as Replacement Rule

] »Which[k=0, 1, k>n-4, 0, True, ( |

A[k ][labelRange _
Afk]em{labelRange}[[1l ;; -2]] -

)]

i
i
]

T: 3 ?Hli

Which{test;. vaiue,, test, vaiues, ...] evaluates each of the tess; in
turn, returning the value of the vaiue; corresponding to the first one that yields True.

=

o= befwPartitions {8, 1]
({6, L}, {4 01}, {{5, L}, {5, Q}}, {15, O}, {5, L}], ({4, O}, {6, 1}}, ({3, 0}, {7, Li}}

Ol
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DChM FECUISION.NG

P

'fﬁﬂgﬁfﬁkﬂﬁrw } i{lﬂ,}-”” L,jf "'"I jf“f’fﬂg}ffff*f’f" J”‘ ’.f”-j!”'_ﬂﬂﬂ' Y 201 7E = —_—~ ==

g 1

) =

4 befwBridge ({6, 1}, {4, 0}] [Range([8]]

| ®fL, 5, &, 7, 8] K[0] [ean{(5, 6], {8, 7, 1}], &, 7, cap{{8, 7}, {6, 5, L}]]
Af1][1,2,3,4 5,capl(5, 6], (8,7, L]

- BCFW Recursion as Replacement Rule

Afk ][labelRange ] »Which([k-0,1, k>n-4, 0, True, ( ,
A[k] e={labelRange}[[1;; -2]] - :
)1

i}

y | ZWhich

Whichfresz,. value;, teser, values, ...] evaluates each of the ress; in
turn, returning the value of the vaiue; corresponding to the first one that yields True. =

r | befwPartitions{8, 1];
%/
o ({6, I}, (44 03}, {{5) L}s (50 O3}, (05, OF, (5, 13}, ({4, 03, (6, 13}, ({3, O3, {7, L}}]
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bciw_recursion.no

. n

'-,i&fﬂ"ﬁ Ty RECULSIOTININ =4 %) Y I eI UIIe e ool Z0LL. iz

v | termsInBCFW[20, 8]
= | 34763300

befuBridge{{nL , kL }, {aR , kR }][twistorlabels | :
Block| {1Hat, nHat, leftLabelRange, .lg:.t..ahe_kange},
leftLabelRange = twistorLabels{[1 ;; aL]l];
rightlabelRange = twistorlabels[[naL-1;;-1]];
iHat - cap|twistorLabels[[{nL-1, aL}]], twistorlabels|[{-I, -2, 1}]1]1];
nBat - cap|twistorLabels[[{-1, -2}]], twistoriabels[[{nL, oL-1, 1}]]];
leftLabelRange - ReplacePart|[leftlabeliRange, {-1 - jHat}];
rightLabelRange - ReplacePart[rightLabelRange, {1 -» jHat, -1 +nHat}];
(A[XL] @@ leftlabelRange) (R@® twistorlabels[[{l, aL-1, oL, -2, -1}]]) (A[kR] @@ rightlLabelRange) ]

v | befwPartitions(8, 2]

cii&, LI, {& QF}, ({5, L}, {3, O}}, {15, O}, (5, L}}, ({4, OF, {6, 10}, {{3,0}, {7, L}}]

" | befwBridge[(6, 1], (4, 0}] [Range[8]]

R[L, 5, 6,7, 8 A[O] [capi(5, 6], (8,7,1}],6,7,cap({8, T}, {6 3, 11]]
A[1][1,2,3, 4 5,capll3, 6], (8 7, L1]]

- BCFW Recursion as Replacement Rule

i Mik.J [labelRange | »Which{k=0,1, k>n-4, 0, True, (
. A[k]ee{labelRange}[[1;; -2]] -

% v
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boiw: recursion.ni

3 (3 £ ’ CT
Tree=1 evel Dlovash NEOBLSIOTINTN =1 W) U Iy 0] 2011

(A[XL] @@ LleftlabelRange) {Ralt.nsuar_f&m_sfl{l aL-1, oL, -2, -1}1]) (A[XR] e@rightlLabelRange) ]

. befwPartitions {Er ZI
= | ({{6s I}, (% O3}, ({50 Hs {50 O3, (15, OF, (50 13, ({4, O3, (6, LiE, ({3, O3, (T, 1}})

< | befwBridge[(6, 1], (4, 0}] [Range{8]]

= | B[, 5, 6, 7, 8] &[0] [capi {5, 6}, (&, 7, L}], 6, 7, cap{ {8, 7}, {6, 5, L}]]
A[1][1,2,3, 4 5, capi(3, 6], (& 7, 1}1]]

- BCFW Recursion as Replacement Rule

Alk ][labelRange ]| »Which[k-=0,1, k>n-4, 0, True, (
A[k] @@ {labelRange}[[1 ;; -2]] -
)1

4 == ? m . I

Which(test:, value,, testz, values, ...] evaluates each of the tes; in
turn, returning the value of the vaiue: corresponding to the first ane that yields True. »

s befwPartitions(8, 2];
bridgeeex[[1]]

"'-Kl::.idgz{{ﬁ_. L}, {4 0]
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ncrwrmunnu

ree=Level Bodady Rearsioningy =4 W VU e i S

MLy Sp Up fp O] B|U| [GTRH {dyp “IrTﬂr fr‘-—flr“r fe GIPE{Cp ily (Tp Ip LFFf

A[1][1, 2,3, 4 3,capl{3, 6], (& 7, LI]]

= ik

- BCFW Recursion as Replacement Rule

A[k J[labelRange ] »Which[k-=0, 1, k>n-4, 0, True, (
A[k] @@ {IabelRange} [[L ;; -2]] -
)1

Lo ? Which

Which(test, vaiue,, rese:, vaize-, ...] evaluates each of the tes; in
turn, returning the value of the vaiue; correspanding ta the first one that yields True. »

+"" | befwPartitions[8, 2];
bridge eees

L=

‘bridge({6, 1}, (4, 0]], bridge{{(5, L}, {5, 0}],
biidge({5, 0}, {5, 1}], bridge{{4, 0}, {6, L}], bridgef{3, 0}, (7, L}]]

i

I: Ea Pir:
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b:flltre:mmnnni:

_5'-(.‘..- o

".-':_f&'-.[fa” :F" If‘“ﬁ’#ﬁ_{j*.:_jw }L;f—ﬂ'*" jﬁfﬁfg.qffﬁfsﬁ’ﬂ J”‘,, j.,ﬂ,-w 2011

s befwBridae|{ol , kL }, {oR , kR }][twistorlaflels | :=
Block| { jHat, nHat, leftLabelRange, rightlLabelRange},
leftlLabelRange = twistorLabels{[1;; oL]];
rightlabelRange = twistorfabels[[nCL-1;; -1]];
ijHat = cap|twistorlabels{[faL -1, nL}]], t:r;s‘-a::.&heis{[{ 1, -3, 1}111;
nHat = cap|twistorlabels[[{-1, -2}]], twistorLabels[[{aL, aL-1, 1}]]];
leftLabelRange - ReplacePart|leftlabelRange, {-1 -+ 1Hat}];
rightlabelRange - ReplacePart|rightlabelRange, {1 » jHat, -1 +nHat}];
(A[XL] @@ leftlabelRange) (R@@twistorlabels{[{I, nL-1, aL, -2, -1}]]) (A[kR] e®erightlLabelRange)]

+ " | bofwPartitions iq, 2]
== (& 1), (&, O3}, ({5, L}, {5, O}], {{5. 0}, (5, 1}}, ({4, O}, {6, L}}, {{3, O}, {7, L}])

v | befuBridge[{6, 1}, {4, 0}] [Range[8]]

**= | ®[1, 5, 6, 7, 8] A[0] [cap{(5, 6], (&, 7, I}], 6, 7, cap[{8, 7}, {6, 5, 1}]]
A[1][1,2,3,4, 5, capl(3,6], (8, 7, 1}]]

- BCFW Recursion as Replacement Rule

A[k J[labelRange ] -»Which[k=0, I, k>n-4, G, True, ( |
A[k] e® {labelRange} [[1 ;; -2]] -
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leftLabelRange = twistorfabelis([1;; aL]];

rightLabelRange = twistorLabels|[[nL-1;; -E]];

jBat = cap|twistorlLabels{[{aL -, nL}]], ::.ris::::.’.abeis[ [{-1, -2, 1}111;

nHat - cap|twistoriabels[[{-1, -2}]], twistorlabels[[{nL, sL-1, 1}]]];

leftLabelRange - ReplacePart|leftLabelRange, {-1 -+ jHat}];

rightlabelRange - ReplacePartirightliabelRange, {1 » jHat, -1 +nHat}];

(RA[XL] a® leftLabel Range) (R@@twistorlabels[[{1, nL-1, nL, -2, -1}]]) (AR[XR] e®rightLabelRange]) ]

v | befwPartitions[8, 2]

({{& L), {4, O}}, {{5 L}, {5, Q}}, ({5, O}, {3 L} }, ({4, 0}, {6, 1}}, {{3, O}, {T, L}}]

v | befwBridge[{6, 1}, {4, 0}] [Range[8]]

R(1,5,6,7,8 A[0][capi{5, 6], (&, 7,L}],6,7,cap[{8, T}, {6, 3, 1}]]
A[1][1,2,3,4 3,capl(3, 6], (8 7, 1}1]]

- BCFW Recursion as Replacement Rule

A[k_][labelRange ]>Which{k=0, 1, k>n-4, 0, True, (
A[K] e® { LabelRange} [[1 ;3 -2]] -
)1

v ?Which

;Hhich[mrl, vaiue,, tesr:, value-, ...] evaluates each of the tess; in
11080089rny, returning the value of the vaize; corresponding to the first one that yieids True. > Page 127/203




File Edit Insert Formaz Cell Graphies Fialuation Palettes Window Help O @S H 4 3 O 4 = ZF@in fug? 1155 Q

bcfw recursion.nio

=ﬁ~—.:€ﬂ BTy ReCarSIonITTIN =2 % Y e I S UM e IO ZOL1.

v | befuBridge[{6, 1}, {4, 0}] [Range[8]]

= | ¥[1, 5, 6,7, 8] A[0] [cap{ (5, 6}, {8, 7, 1}], 6, 7, cap[{§, 7}, {6, 5, L}]]
A[1][1,2,3, 4,5, capi (3,6}, (8 7, L}]]

- BCFW Recursion as Replacement Rule

A[k ][labelRange ] =Which[k=0, 1, k>n-4, O, True, (
A[k] @@ { LabelRange) [[L ;; -2]] -
)1

Lo > Whic

Which(test, vaiue:, testz, values, ...] Eﬁajuaies each of the tesz; in
turn, returning the value of the vaiue; corresponding to the first one that yields True. >

* | befwPartitions(8, 2];
L bridge eee%

= | (bridge{{6, 1}, {4, 0}], bridgef{5, 1}, {5, 0},
bridge}{5, 0}, {5, 1}], beidgef{4, 0}, {§, 1}], bridge({3, O}, {7, L}]}

Page 128/203




_ File Edit Insert Format Cell (iaphics Fuaiuation Paiettes Window Heip (OB C M4 3 O

bCiw._recursion.ns

5

pigire . w =
=1 Vel Aoy ICCOrSioNININ =4 W i e U e YOO .

J

befwBridge([{6, 1}, {4, 0}] [Range([8]]

R(L, 5, &, 7, & A[O] [cap{ (5, 6], {8, 7, Li], 6, 7, cap[{&, T}, {6, 5, 1}]]
a[1][1, 2,3, 4, 5, capi(3, 6], (8 7, L1]]

- BCEW Recursion as Replacement Rule

A[k ][labelRange ] -»Which[k=0, 1, k>n-4, 0, True, (
A[k] ee{ IabelRange} [[L ;; -2]] -
13

?Which

Which(test:. value,, testz, value:, ...] evaluates each of the res; in
turn, returning the value of the vaiue; corresponding to the first ane that yields True. =

befwPartitions (8, 2];
bridge [#=] [twistorLabels] & eee%

(bridge{{6, 1}, {4, 0]] [twistorLabels],
bridge(:3, 1}, {3, 0}] [twistorLabels’, bridge! 5, 0}, (5, 1}] [twistorlabels],
bridgef{4, 0}, {6, 1]} ] [twistorLabels], bridgei{3, 0}, {7, 1] ]| [twistorlabels] |

11080019
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oo _recursion.no

- i b
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e ——

v | bcfwBridge[{6, 1}, {4, 0}] [Range[8]]

= | R{L, 5, 6, 7, 8] A[0] [capi {5, 6], {8, 7, L}], 6, 7, cap[{8, 7}, {& 5, 1}1]
E[1][1, 2, 3, &, 5, capi{5, 6], (& 7, 1}]]

- BCFW Recursion as Replacement Rule

Afk ][labelRange ] »Which{k-=0,1, k>n-4, 0, True, (
A[k] @@ {labelRange}[[1;; -2]] -
)1

T"_'_..- ?m - ]

Which({test,. value;, testz, vaiue-, ...] evaluates each of the tesz; in
turn, returning the value of the vaiue; corresponding to the first one that yields True. =

v | bridge[#=] [twistorLabels] & @@eebcfwPartitions(8, 2]

 oa- (bridge[{6, 1}, {4, 0]] [twistorLabels],
bridgef{5, 1}, {5, 0}] [twistorLabels], bridge{{5, 0}, {5, 1}] [twistorLabels], |
bridge{{4, G}, {6, 1}] [twistorLabels], bridge{{3, 0}, {7, 1]] [twistorLabels]} |
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bciw: recursion.ni

ree=Jovel Blsady RecuisioninIy —1 & N i ST

ﬂ-LJ-r dp By by OF B{U| [CaE] (dp @]y (Gp by j-i’lr Up fp SR 1Qp Fpp Uy Sp LP ]

A[1][1,2,3,4&, 3, capl(3, 6], (8 7, LI]]

- BCFW Recursion as Replacement Rule

A[k J[labelRange ] -»Which[k=0, 1, k>n-4, O, True, (
A[k] @@ { IabelRange} [[1 ;; -2]] -
)1

?Which

Which({test;, vaiue,, tese, value-, ...] evaluates each of the res; in
turn, returning the value of the vaiue; corresponding to the first one that yields True. >

™=

Total [bridge[==] [twistorLabels] & @@ebcfuPartitions(8, 2]]

(bridge{ {6, 1}, {4, 0} ] [twistorLabels],

bridge{{5, 1}, {5, 0}] [twistorLabels], bridge{{5, 0} & (5, 1}] [twistorLabels],
bridgefi4, 0}, (6, 1}] [twistorfabels], bridgel(73, 0}, {7, 1} ] [twistorLabels]}
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- BCFW Recursion as Replacement Rule

A[k J[IabelRange ] »Which[k=0, 1, k>n-4, 0, True, (
A[k] @@ { labelRange}[[1 ;; -2]] -
11

_""'.-E,E|= ?‘! i I

Which(test:, value;, tese, value-, ...] evaluates each of the tes; in
turn, returnig the value of the vaiue; correspanding to the first one that yieids True. »

- | Total[bridge[==] [twistorLabels] & @@@bcfuPartitions(8, 2]]

= | (bridge[{6, 1}, {4, 0]] [twistorLabels],
bridge|{5, 1}, {5, 0}] [twistorLabels], bridge{{5, 0}, (5, 1]] [twistorLabels],
bridge{{4, 0}, {6, 1}] [twistorLabels], bridge{{3, 0}, {7, 1}] [twistorLabels]}
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A[k _][IabelRange ] »Which[k=0, 1, k>n-4, 0, True, (

A[k] @@ {labelRange} [[I ;7 -2]] -
1

S

-

l Which(test:, value,, tesr:, vaiue-, ...] evaluates each of the ress; in

turn, returning the value of the vaize; correspanding to the first one that yields True. >

=

Total [bridge[=] [twistorLabels] & @eebcfuPartitions(8, 2]]
S5 bridgel(3, 01] [twistorlabels] « bridge[ 4, 0) [twistorLabels] -

bridgef{5, 0}] [twistorlabels] - bridge| {5, 1} ] [twistorlabels]

+bridge| {6, 1}] [twistarTahels] ‘
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- BCFW Recursion as Replacement Rule

G

ineag} =

D=

A[k_][labelRange ] »Which{k=0, I, k>n-4, O, True, (
A[k] @@ {labelRange}[[1 ;; -2]] -
13!

?Which

Whichitest. value;, testr, value-, ...] evaluates each of the tes; in
turn, returning the value of the vaiue; corresponding to the first one that yields True. »

hl:i#{tg [twistorLabels] & @@ebcfwPartitions (8, 2]

{bridge[{6, 1}] [twistorLabels], bridge{ {5, 1] | [twistorLabels],
bridge[!5, 0} ] [twistorlabels], bridge( {4, 0} ] [tuistarfahels], bridge/{3, 0] | [twistorlabels] ]
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bciwe: recursion.nis

e Vel Bodadl Recaision N = e e SR 200,
- BCFW Recursion as Replacement Rule
A[k ][labelRange ] =Which[k=0, 1, k>n-4, 0, True, (
A[k] ew {labelRange} [[1 ;; -2]] -
)] |
‘-‘..'-_'—'.= ? Whick
Whichtest,, vaiue;, tese, vaiues, ...] evaluates each of the res; in
turn, returning the value of the vaiue; corresponding to the first one that yields True. >
x|
+ | bridge[#] [twistorlabels] & eeebcfwPartitions[8, 2]
***~ | (bridge({6, 1}] [twistoriabels], bridge( (5, 1]] [twistoriabels], |
bridge{{5, 0} ] [twistorLabels], bridgef {4, 0}] [twistorLabels], bridge{{3, 0} ] [twistorLabels]}
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Block| {1Hat, nHat, lefflabelRange, rightLabelRange},
leftLabelRange = twistorlabels|[[1 ;; nL]]; :
rightLabelRange = twistorfabels[[nL-1 ;; -1]]; |
jEat —cap|twistorfabels[[{aL -1, nL}]], twistorLabels[[{-1, —2, }111; '
nHat - cap|twistorlabels[[{-1, -2}]], twistorLabels[[{aL, nL-1, 1}]111;
leftlabelRange = ReplacePart|leftlabelRange, {-1 -+ jHat}]; ,
rightLabel Range - ReplacePart[rightLabelRange, {1 » jHat, -1 +aHat}]; 5
(R[XL] @@ leftLabelRange) (Re®twistorlabels[[{1, nL-1, oL, -2, -1}]])} (A[kR] eErightLabelRange]) | i

v | bcfwPartitions[8, 2]
| L6, 1}, {4, O3}, ({5, L}, {5, O}, ({5, O}, (5, L}}, ({4, O, {6, L}}, {{3, O}, {7, L}]}

A=

befuBridge[{6, 1]}, {4, 0}] [Range(8]]

= | B{L, 5, 6, T, 8] A[0] [capi {5, 6}, {&, 7, Li], 6, 7, cap{{8, T}, {6, 5, 1}]]
A[1][1, 2,3, 4 3,capi(3, 6], (8 7, L]

- BCFW Recursion as Replacement Rule

A[k_][labelRange ] =»Which{k-=0,1, k>n-4, 0, True, (
A[k] @@ {labelRange} [[1 ;; -2]] -
)] |

test|, valuer, testy, valuez, ...] evaluates each of the res;; in Page 136/203
turn, returning the value of the vaiue; corresponding to the first one that yields True. »
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DOTW_recursion. oD

Tee=1 Vel Dlovadl ReCursionInN =2 & Y i S Umne S HooL 2011
(Total[ (Times ee (t&mmmz}} ifﬂh::fﬂ!'a;rtxtm{:, k11 +temInH:E'l[.:-l, k1}}1;

v | termsInBCFW[20, 8]

== | 38763 300

befuBridge|{alL , kL }, {oR , kR }] [twistorlabels ] :=
Block[{{Hat, oHat, leftLabelRange, rightLabelRange},
leftLabelRange = twistorlabels{[1;; aL]l];
rightlabelRange = twistorlabels|[nL-1;; -1]];
jBat = cap|[twistorLabels[[faL -1, nL}]], twistor _&ﬂﬂiSE[t—l -2, 1}111;
nBat —cap|twistorfabels{[{-1, -2}]], twistorlabels|[{aL, aL-1, 1}]]];
L_E:La.heiianue = ReplacePart[leftLabelRange, {-1 > 1Hatl];
rightlabelRange = ReplacePart[rightiabeliRange, {1 » jHat, -1 »>nHat}];

(A[kL] @@ leftLabelRange) (R@@ twistoriabels|[{l, nL-1, nL, -2, -1}]]) (A[XR] @e@rightlLabelRange)]

= o= I E ! I-.I - fE' 21

| (166 EE, (49 O3}, ({5, 1}, {5, 0}), ({5 O}, (5, L)), ({4 OF, (6, 11, ({3, 0}, {7, L}}]

v | befwBridge[{6, 1}, {4, 0}] [Range[8]]

R(1,5,6,7, 8 A[0][capi{5, 6], (8, 7,1}],6,7,cap[{8, T}, {6 3, 1}]]
Af1][1,2,3,4,5,capl(5,6], (8§ 7, L}]]

Recursion as Replacement Rule

‘A[k ][labelRange ] :»Whichikx-=0,1,6 k>n-4, 0, True, (

-— PR W . Fwm R W oam W g . -
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bolw recursion.nio

ﬁﬁ&—:}ﬁ"/’*! DOy SECOrSIONIITIN =4 %Y Uy e ffu-*r; oot 2011
({6, L, {4 ﬂ be ({50 1}, {5, G} }, {{5, 0}, {5, L}], { {4, O}, {6, L}}, {{3, O}, L}}}
v | befwBridge[{6, 1}, {4, 0}] [Range[8]]
== | R[L, 5, 6, 7, 8] A[O] [cap{{5, 6}, {8, 7, L}], 6, 7, capi {8, 7}, {6, 5, L}]]
A[1][1, 2,3, 4, 5, capi(5, 6], (& 7, L}]]
- BCFW Recursion as Replacement Rule
A[k ][labelRange ] -»Whick{k=0, 1, k>n-4, G, True, {
A[k] e®{labelRange} [[L ;; -2]] -
)1
"E:5= ?'iﬂ . I
Which{zest;, vaiue;, resrz, vaiue-, ...] evaluates each of the tes;; in
turn, returning the value of the vaiue; corresponding to the first one that yields True. >
:_H
v | bridge[#] [twistorlabels] & eeebefwPartitions[8, 2]
“* | (bridge{{6, 1}] [twistorlabels], bridgef (5, 1}] [twistorfahels],
bridge[{5, 0}] [twistorLabels], bridgefi4, 0} | [twistorLabels], bridge{{3, 0} ] [twistorLabels]}
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- IARS bcfw: recarsiamn:

j ree: -f,:f.[-" ‘rrur et Y RCCALSIOTITIN =% SL T ff“"’f'_‘:g ol ZUL1L
Sufas= '_t'[Er ]-_'r'[4lu_'_}"{{5' l}.r {5! u}}': 5 B—};IE 1} l’1'[4 E I1E 1 f"!{] G} {T }}

» " | bcfuBridge[{6, 1}, {4, 0}] [Range(8]]

= | R{L, 5, 6, 7, 8] B[0] [capi (5, 6], {8 7, L}], 6, 7, cap{{8, 7}, {6 5, 1}1]
A[1][1, 2,3, 4 3,capli3, 6], (8 7, 11]]

- BCFW Recursion as Replacement Rule

A[k J[labelRange ] -»Which[k-@, 1, k>n-4, 0, True, (
A[k] e® { labelRange} [[I ;; -2]] -
)1

= ? Whict

Which{zest;, value;, resr:, vaiue-, ...] evaluates each of the fesz; in
turn, returning the value of the vaiue; correspanding to the first one that yields True. >

| =
+ | bridge{=l, =2] [twistorLabels] & eeebcfuPartitions(8, 2]
== | rbridge{{6, 1}, {4, 0}] [twistorLabels],
bridge{i5, 1}, {5, 0} ] [twistorLabels], bridge{{5, 0}, {5, 1] ] [twistorLabels],

{@, L} ] [twistorEzhels], bridge{{3, 0}, {7, L}] tﬂmtuﬂiabelsg’r

X
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({6 1T, {% @TF, I:5.- E:, -5.- 8 e {5 0F, {5 131, _-h 0}, (& Li}.

T, Nl ,_..-'i‘ /_.-_.- r-’ ,u.-
LS - L) s 'r!}u...!.r A ¥l i - g LIL VR LULL

(% 0
R '..?l -”

beiwaridge[ (&, 11, (4. 0] [Range(d8]]
E(1, 5, 6, 7, 87 &{Ci[capi[S, 63, (& T, 1J], 6 T

E[II1L, 2, 3, & 5, cepii% &}, (& 7, L3]I

- cEzi B, T, (6, 50 L

- BCFW Recursion as Replacement Rule

Aik f[labmiZange | =ikichik=0, 1, k>a-4, O, P, |
Afk] om{ [abelZance} [[L ;5 -27]

.

THhich

Whichiiest: . due:, ey, vaieer, .| evalugtes e3cr of the reas i

TLer, returming (Me vaie of Me iy (orresponding to the fitss one that yielos True, =

bridge| =] [tmistorilabeiz] G éoebcfuParcitions |8, 1T

bridgef i, 11, (4, 0] [twistorTabels]

bridgef %, LI, 5,1.. | [twistorlabelsi , bridged (5, 0, -5, 1} | [ wdstortabeisi
*ﬁ.ﬁ;ﬂf'*-ﬁ:p Ei [m’mﬂrm_"—m 3-|--J!|- -'rp :-“l wostorlaoels
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bciwe: recorsionLnD

- - & f o | . CF" s § T
J ree=1.evel DAvawy INCCOrsIONIITIN —5 B YV UdH T WIE [y SCHO0) 2011

- i —_.d e ..n..l...d..r.-*.b =i i T R b BT

| {6 Ly (4 03}, ({5, I}, (5, O}, ({5, 0}, (5, 11}, ({4 O}, {6 1}}, ({3, OF, {7, L}}]

v~ | befwuBridge[{6, 1}, {4, 0}] [Range(8]]

= | R{L, 5, 6, 7, 8] A[0] [capi (5, 61, {8, 7, L}], 6, 7, cap({8, T}, {6, 5, 1}1]
A[1][1,2,3,4 3,capii3, 6], (8 7, 1}1]]

- BCFW Recursion as Replacement Rule

A[k ][labelRange ] »Which[k=0, 1, k>n-4, G, True, |
Afk] @@ {labelRange} [[1;; -21] -
3

“EE.- ?m . i

Which{test;, value;, resr:, vaiue-, ...] evaluates each of the resz; in
turn, returning the value of the vaiue; correspanding to the first one that yields True. >

'+~ | bridge[==] [twistorLabels] & eeebcfuPartitions(8, 2]

== | (bridge[{6, 1}, {4, 0]] [twistorEsheis], ;
bridgef{5, 1}, {5, 0}] [twistorLabels], bridgei{5, 0}, {5, 1}] [twistorLabels], |
bridge{{4, 0}, {6, 1}] [twistorLabels], bridge{{3, 0}, (7, 1}] [twi I |
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bclw: recursion.ng

:"‘ fre, r'r",# | = i3 f il = : X .-‘ I 1 == =
L evel BOIadY ReCarsioninN =4 e VA maiieSummeEROtion 200 aa
ﬁ-LJ-r-i: U, g Il BjU] [CORE EEy Sy (B fp J.“,E. J,i...n.}_.l.nu,:;,1u,_:, EFf]

A[(1][1, 2,3, 4, 35, capl(3, 6], (& 7, L}]]

- BCFW Recursion as Replacement Rule

Ak ][labelRange ] »Which[k=0, 1, k>n-4, 0, True, (
A[k] ee {labelRange} [[I ;; -2]] -
11 f

_'"Ei. ?m . I

Which(zest. value,, tese:, vaiue-, ...] evaluates each of the res;; in
turn, returning the value of the vaiue; corresponding to the first one that yields True. >

v | bridge[==] [twistorLabels] & @eebcfwPartitions(8, 2]

**= | {bridge({6, 1}, {4, 0}] [twistortabels], ! |
bridge| {5, 1}, (5, 0} ] [twistorTashels] , bridgef{ {5, 0}, (5, 1} ] [teistoriasbelis],
bridge({4, 0}, {&, L} ]| [twistorlabels], bridge{{3, 0}, (7, 1} | [twistorfabels] | ;
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el recursion.an

fﬂ—-—i rz‘,f,,j_':f;f” lf {_{g_{;;:;wr f;}_}.“[-—*“t j/r(r!‘ff:{!’ﬁf@fﬂ Jﬁ;ﬂ J;_{u-‘ :rjrﬁrgjj.-x’ :5 {7 [ —

H.[J..r Sy T .i'-ﬂ. H.LLIJ_L'L-G'.E! L ﬂj‘,- 1 &p £y J'.]j_r Er J'; i.-ﬂ'.yit‘ililr Flp W dp L[|

A[1][1,2,3,4 3, capii3, 6], (8 7, L]

- BCFW Recursion as Replacement Rule

A[k ][labelRange ] -»Which[k-0,61, k>n-4, G, True, (
Afk]ee{labelRange}[[1 ;; -2]] -
1

- ? Whic

Which{est;, vaiue;, rese>, vaiue-, ...] evaluates each of the tes; in
turn, returning the value of the vaiue; corresponding to the first one that yields True. >

» | Total[bridge[==] [twistorLabels] & @@@bcfuPartitions(8, 2]]
| = | bridge{{3, 0], {7, 1}] [twistorfabels] -

bridge{i{4, 0}, {6, 1}] [twistorLabels] - bridgef {5, 0}, {3, 1} ] [twistorlabels] +
bridgef {5, 1}, {5, 0}] [twistarfabels] - bridge{ {6, 1}, {4, 0} ] [twistorlabels]
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bDciw_recursion.nc

Sufin=

T ree=1evel Doy RECATSIONININ =4 % VIR iy

ﬁ-’! __',Hf“_lrrf.‘.-f_lr‘ _z“a.!' f}r# f

(ii&, Li, {& 01}, {{5 L}, {3, Q}}, {15, O}, (3, 1]}, ({4, 0}, {6 1)}, {{3,0}, {7, L}}]

befwBridge[{6, 1}, {4, 0}] [Range[8]]

R[L,5,6,7,8 A[0][capi(5, 6}, (8 7,1}],6,7,cap{{8, 7}, {6, 3, 11]]

A[1][1,2,3, 4 35, capl{3, 6], (8, 7, L}]]

- BCFW Recursion as Replacement Rule

A[k J[labelRange ] »Which[k=0, 1, k>n-4, 0, True, (
A[k] e®{labelRange}[[1 ;; -2]] -
13

?Which

Which{test;, vaiue,, tesr:, vaiue-, ...] evaluates each of the tes;; in

turn, returning the value of the vaie; corresponding to the first one that yields True. >

Total [bridge[~] [twistorLabels] & @eebcfuPartitions(8, 2]]
bridgef {3, 0}, {7, 1}] [twistorlabels] +

bridge{(4, 0}, {6, 1}] [twistorLabels -Dbridge((3, 0!, (5, 1}]
bridge{:3, 1}, (3, 0}] [twistorLabels' -bridge([(§, 1), {4, 0}]

[ twistorLabels] -
[ twistorLabels]
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DChw_recursion.nn

(IG.rrmel | <. "
= evel BUFS /Jf:"ﬂi:fjﬂf;,!ﬂ,t =AY I e SCHO0L 2011

(A[XL] @@ LefilabelRange) {Rii..msmri.ane_sr {1, nL-1, oL, -2, -1}11) (A[kR] e®rightLabelRange) ]

= - i :[Er ZI
== | L6, 1}, {4, 03}, ({5, L}, {5 O}}, ({5, OF, (5, L]}, ({4, O}, {6 L}}, ({3, O}, {7, L}}}

v | befwBridge[{6, 1}, {4, 0}] [Range[8]]

= | BfI, 5, 6. 7, 8 B{0] fcap{(5, 6], (8, 7, L}], G, 7, capf {8, 7}, {6, 5, 1}]]
K[I][1, 2, 3, 4, 5, capi (5, 6}, {8, 7, L}]]

- BCFW Recursion as Replacement Rule

A[k_][labelRange ] :»Whick[k=0, 1, k>n-4, 0, True, (
A[k] e® { IabelRange} [[L ;; -2]] -
)]

T"EEE: ?iﬂ . I

| Whichitest,, value;, tesez, value-, ...] evaluates each of the tes; in
turn, returning the value of the vaiue; carrespanding to the first one that yieids True. >

."“* | motal[Bridge[#=] [twistorLabels] &eeebcfuPartitions(8, 2]]
bridgef(3, 01, {7, 1]] [twistorfabels] . |

bridge[4, 0}, (6, 1]] [twistorLabels] - bridgef {5, 0}, {5, 1} | [twistorLabels] - |
' ({5, 1}, {5, 0} ] [twistorLabels] - bridge[{6, 1}, (4, 0}] [twistorlabels]
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Defw_recursion.no

=1 2vel BUTad) RECursioningy =2 jﬂﬁf;f‘s_’mct;;:& SUmReRICHo0 2011
{LE{HTH_E 'n.ne_iang&} (Rewtwistorlabels[[{1, oL-1, oL, -2, -1}1]) (A[XR] e@rightLabelRange) ]

73 ..i. -

v | befwPartitions {8, 2]
T [106e 1} (45031, ({5, Lk, {50 OF)s (050 03, (50 1)), ({45 01, (6, L1}, ({3, OF, {7, 1}}]

befwBridge[{6, 1], {4, 0)] [Range[8]]

= | R[1, 5, 6, 7, 8] A[0] [cap((5, 6}, (& 7, Li], 6, 7, cap({8, 7}, {6, 5, 1}]]
A[1][1, 2,3, 4 5, capi (3, 6], (8§ 7, L}]]

- BCFW Recursion as Replacement Rule

A[k ][labelRange ] »Which[k=0, 1, k>n-4, 0, True, (
A[k] ee{labelRange} [[1 ;; -2]] - Total [Bridge[ =] [twistorLabels] & e@ebcfuPartitions(8, 2]]
11

T"EE: ?m - I

Which({test:. value,, tesr:, value-, ...] evaluates each of the tes; in
turn, returning the value of the vaiue; correspanding to the first one that yields True. »

v | Total[bridge[==] [twistorLabels] & @eebcfuPartitions(8, 2]]

= | pridge({3, 0}, {7, 1} ] [twistorLahels]
 bridge[{4, 0}, {6, 1}] [twistorLasbels] - bridgef {5, 0}, {5, 1}] [twistorLahels] -
| [{5, 1}, {5, 0}] [twistorlaheis] - bridge[{6, 1}, {4, 0} ] [twistorTabels]

080019 Page 146/203




_File Edit Insert Format Cell Gaphics Evaluauon Palettes Window Help @RS W & § O 4 = Sh@in Aug2 1157

DCOW_recursion.ns

T ree=1evel Ty RECAISIOIIN =% jf’f’f.a::’::'f.ﬁffL S o0 2011
| {A[-:L]il_e::;.ane Range) (Re®twistorlabels[[{I, nL-1, 2L, -2, -1}11) {A’k&]ﬂr_an:La.ne_Ranae}l

+" | befwPartitions(8, 2]
== | ELiE. XE, (& O, {15, X}, {5, O, ({5 G, (5. 1)), (14 OF, {6, EEE. £63, O3, (7. E§})

v | befuBridge[{6, 1}, {4, 0}] [Range[8]]

= | ®{1, 5, 6, 7, 8] A[0] [capi(5, 6}, (&, 7, I}], &, 7, cap[ {8, 7}, {6, 5, 1}]]
A[1][1,2,3, 4 5,capi(5, 6], (8 7, L}]]

- BCFW Recursion as Replacement Rule

A[k J[labelRange ] »Which k=0, 1, k> Lengthi lai-4, 0, True, (
A[k] @@ {IabelRange} [[1 ;3 -2]] + Total [befuBridge|==] [{labelRznge)}] & e@ebcfuPartitions(n, 4]]

%
4

T‘Ei: ?m i

Which{est:. value;, tese>, values, ...] evaluates each of the tesz; in
turm, returning the value of the vaize; corresponding to the first one that yields True. >

+ | Total[bridge[ =] [twistorLabels] & @ee bcfuPartitions[8, 2]]

= | bridgef{3, 0}, {7, 1}] [tuistorfabels] +

bridgef{4, 0}, (6, 1}] [twistorLabels] - bridge({5, 0}, {5, 1}] [twistorlabels] -
: [{5, 1}, {5, 0)] [twistaorlahels] - bridgef{ {6, 1}, {4, 0} [twistaorlabels]
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nﬂw FeUrsion. NG

1LV =4 jfrfffﬂir:fﬂfmf’ff SUTITE, ICHO0L 2011

(A[XL] e _e::Lnne_Ra.nge} {Kﬂl:nsmr.a.se..s{{{l, pL.-1, oL, -2, -1}1]) (A[XR] ee@rightiabelRange) ]

Tree=1cvel Bovady Recarsion gy —

+ | bcfwPartitions([8, 2]
=2 :{{E_' l_, {4" ﬁ:-]-'r [[5' 1}'. {5; u}}! {_51 u}! I_Er 1]':'! {'[4, E:'J' 'IFEr l-r i{Il E}r {T! l}}]’

v | befuBridge{{6, 1}, {4, 0}] [Range[8]]

= | ¥[L, 5, 6, 7, 8] A[0] [cap{ (5, 61, {8, 7, 1}, 6, 7, cap{§, 7}, {6, 5, L}]]
AfL}[1, 2,3, 4, 5, capi (3, 6}, (8§ 7, L}]]

- BCEW Recursion as Replacement Rule

A[k ][labelRange ] =»Which[k=0, 1, k> Longth[{labelRange}] - &, O, True, (
A[k] @@ {labelRange} [[1 i3 -2]] - Total [befwBridge| ==] [{ labelRange] | & @@@bcfuPartitions(n, k]
13

“I:":i= ?m . I

l Whichitest;. value,, test:, value-, ...] evaluates each of the tes; in
turn, returning the value of the vaiue; corresponding to the first one that yields True. »

v | Total[bridge[==] [twistorLabels] & @@ebcfuPartitions(8, 2]]

~— | bridge{{3, 0}, {7, L}] [twistorLabels] |
. bridgef{4, 0}, {6, 1}] [twistorLabels] - bridge{{5, 0}, {5, 1}] [twistorlabels] «
: [{5, 1}, {5, 0}] [twistorLabels] - bridge( {6, 1}, {4, 0}] [twistorTabels]
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M BUY Y. INCCAISIOTININ =5 ./[’f”'f TGS U ICHO0) 201

ar.a.ne;s{[{l k-1, oL, -2, -1}11) (A[a;R] rightlabelRange) ]

L] ee -a::..a.ne_aa.nge} (Re@ twis

T‘.'E!: ] E ! II {E' z]

= | (106, L1 (4 03}, {{5s L}, (54 O3}, {05, OF, (5, 1}], ({4 O3, {6, 1}}, ({3, O}, {7, L}}}

v~ | befwBridge[{6, 1}, {4, 0}] [Range[8]]

= | BfE, 5, 6, T, 8] B[O] [cani {5, 6], (8, T,

1il. 6,7, cap{{8, 7}, {6, 3, 11]]
K[1][1, 2, 3, & 5, capi (5, &}, {8, 7, L}]]

- BCFW Recursion as Replacement Rule

Afk J[labelRange ] »Which[k=0, 1, k> Length{ { labelRange}] -4, O, True, (

A[k] @@ {labelRange}[[L ;; -2]] +
Total [befuBridge | =] [{ labelRange}] & @@@bcifwPartitions[Length{{ [abelRange}], k]]

Hi
= ? Whick

Which{zest;, value;, resez, vaiues, ...] evaluates each of the res; in
turn, returning the value of the vaiue; corresponding to the first one that yields True. »

v | Total[bridge[ =] [twistorLabels] & eeebcfuPartitions(8, 2]]
~.bridge{{3, 0}, {7, 1}] [twistorLabels] +

. bridge{{4, 0}, {6, 1}] [twistorLabels] - bridge({5, 0}, {5, 1} | [twistorLabels] - |
‘_-(Er:ﬁqr.[‘_&, 1}, {5, 0}] [twistorfabels] - bridge({ (6, 1}, {4, 0} ] [twistorLabels] ]




. Mathematica: File: Edit Inser Formar Cell Graphics Fvaiuation Paiertes Window Heig C WG 3 4 = ER@IL AugZ 1158 C
& O bciw recorsion.nb
r-FJ-r-..r'r—'.- "

J ree—=1 evel Bady INeCar SO\ — Y ulris ﬂ-—fmﬂfﬂ U 001 ZULL

ot B ..aa-..d:

(A[XL] @@ leftlabelRange) (Ra@ tms:arLaneisg_{l, pL-1, oL, -2, -1}]1]) (A[XR] @@ rightlabelRange) ]

v | bcfwPartitions([8, 2]

c{i6, Li, (& 01}, {{5y L}» {34 Q}}, {15, O}, (3, 1)1, ({4, O}, (& 10}, ({3, 0}, {7, L}}]

v | befwBridge([{6, 1}, {4, 0}] [Range([8]]

R(1,5,6,7,8 A[Q] [capi(5, 6], {8 7,1}],6,7,cap{{8 7}, (6, 3, 11]]
A[1][1,2,3, & 35, capi (3, 6], (8, 7, L}]]

- BCFW Recursion as Replacement Rule

Alk ][labelRange ]| »Which{k=0, 1, k> Length|{lzbelRange}] -4, 0, True, | _
A[k] @@ {labelRange}[[1;; -2]] + 1
Total [befwBridge| =] [{ labelRange} | & @@@bcfwPartitions[Length[{ labelRange}], k]11)1;

"'.:"_=5= ?m I

| Which{test:, value;, tese:, value-, ...] evaluates each of the tes; in
turn, returning the value of the vaiue; corresponding to the first one that yields True. »

v Total [bridge|==] [twistorLabels] & @@@bcifwPartitions|8, 2]]

% | bridgef{3, 0}, {7, 1}] [twistorfabels] -+

#. bridge{{4, 0}, {6, 1}] [twistarLzbels] - bridge{ {5, 0}, {3, 1} | [twistorlabels] -
. bridge{{5, 1}, {5, 0]] [twistorfabels] - bridgef {6, 1}, {4, 0} ] [twistorlabels]
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_AS80 befw: recursion.ni

"ff*r*—-f Vel Sy SNCCULSION IS N =% jr*ﬂffgﬂff&f’ﬂ SUTET SCHD m’ 2011

= g A | .e.t-_.#__J h.l-.a.:,u =
(A[XL] @@ leftlabelRange) (R@@ twistorlabels[[{1, nL-1, oL, -2, -1}]]) (A[XR] @e®rightlLabelRange]} ]

+" | befwPartitions(8, 2]
= | ({16 Lby (4 QFF, {{5; B, {5, OF), (50 OFs (5, L}, £044GF, (6, IFF, (3. 0}, {7, L}}]

v | befuBridge({6, 1}, {4, 0}] [Range[8]]

“*= | ®(1, 5, 6, 7, 8] A[0] [capi{ {5, 6}, (&, 7, 1i], 6, 7, capl {8, 7}, {6, 5, 1}]]
A[1][1,2,3,4, 35, capi{3,6], (8,7, 1]

- BCFW Recursion as Replacement Rule

B[k ][labelRange ] »Which[k=0, 1, k> Length[{lsbelRange}] -4, 0, True, |
A[k] @@ { lzbelRange}[[1 ;; -2]] +
Total [becfwBridge | =] [{ [abeliRange}] & @@@bcfwPartitions [Length|{ labelRange}], k]]1)] ;

"L..= ?m . ]

| Whichfress:, vaiuer, rese, valuez, ...] evaluates each of the ress in
turn, returning the value of the vaiue; corresponding to the first one that yields True. >

v | Total[bridge[==] [twistorLabels] & @@e@bcfuPartitions[8, 2]]

| bridgef {3, 0}, {7, 1}] [twistorfahels] |
. bridge({4, 0}, {6, L] ] [twistorLabels] - bridge({5, 0}, {5, 1}] [twistorlabeis] - |

" bridge[(5, 1], (5, 0)] [twistorLabels’ . bridge[(6, 1}, (4, 0)] [twistorLabels] —
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080019




: idica: File Edit Inserr Formar Celk (saphies Bvaluation Paleftes Window Heip
_T3ES

OB W § 4 =Fh@llb Aug? 11558 Q

bt recursion. N
T 77 " v LR AT D srrepor e oA
J ree—=1 Vel T ady. SeCulSioninIy ==

,,,,, AW S TN, SCHOO. 2011
(A[XL] @@ leftLabelRange) (R@@twistorlabels[[{1, aL-1, aL, -2, -1}]]) (A[kR] @@rightLabelRange)]

v | befwPartitions[8, 2]

= i, 1), {4, 03}, ({5, L}, {5, O3}, ({5, O}, {5, L}], ({4, O}, (6, 1}}, ({3, O}, {7, L}}]

v | befwBridge[{6, 1}, {4, 0}] [Range(8]]

S

R(L, 3, 6,7, 8] A[Q] [capi(5, 6], (8, T7,1!],6,7,cap{{8, 7}, {6 3, 11]]
A[1][1,2,3,4 35,capi{3, 6], (8 7, L}1]]

- BCFW Recursion as Replacement Rule

befi{A[k ] [labelRange ] »Which[k =0, I, k > Length[{labelRange}] - 4, O, True, |
A[k] @@ { IabelRange} [[1;; -2]] +

Total [befuBridge| =] [{ labelRance}] & @@ebcfwPartitions[Length[{ labelRange}], £11)1});
= 2 Which

Which(test:, value,, testz, value-, ...] evaluates each of the tes; in
turn, returning the value of the vaixe; corresponding to the first ane that yields True. =

Total [bridge[==] [twistorLabels] s @@@bcfwPartitions(8, 2]]
bridgef{3¥, 0}, {7, 1} ] [twistorLabels] +
«, bridgef{4, 0}, {6, 1} ] [twistorlLashels] - bridge{ {5, 0}, {3, 1}] [twistaorlabels] -

OhIBOOldEE'lg [{5, 1}, {3, 0] ] [twistorlabels! - bridge{{6, 1!, {4, 0} ] [twistorlabels]
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- SaNal bohwr recorsionniy

T ree=1cve] iady NeCaisioningy =4 W VU e i oo 2011
(B[ XL] ﬂ!_e::;.u.ne_aa.uge} (Re® twistorlabels[[{1l, oL-1, oL, -2, -1}]]) (A[kR] e@r _gn“aae_ﬂange}j

v | befwPartitions[8, 2]
= | (L6, B, (& 03}, ({5, I}, (5, G}, (05, OF, (5, ), ({4, O3, (6, 13}, ({3, OF, {7, E}}]

v | befuBridge([{6, 1}, {4, 0)] [Range[8]]

= | B[L, 5, 6, 7, 8 A[0] [capi(5, 6], (8, 7,

L1}], &, 7, cap{{8, 7}, {& 5, 1}]]
A[II[L, Z, 3, &, 5, capi (5, 6], {8, T, L}]]

- BCFW Recursion as Replacement Rule

" | befuRecurse = {A[k J[labelRange | »Which{k—=0, 1, k> Length{{labelRange}] -4, G, Irue, (
Alk] @@ {lzbelRange}[[1 ;; -2]] +
Total [befuBridge[==] [{ labelRange} | s @@@bctfuPartitions{Length[{ labelRange}], k]])]1};

Al

Ln:ss: ? Whicl

Whichfzeszt|, value;, tessz, vaiue-, ...] evaluates each of the res; in
turn, returning the value of the vaiue; corresponding to the first one that yields True. >

I'ﬁ:rl:al{hr:.dqe[::] TtwistorLabels] & @@eebcfuPartitions[8, 2]]

h::r.dq&{{l t, {7, 1} ] [twistorLabels] +
Q¥ (4, 0}, (6, 1}] [twistorLabels] - bridgef{5, 0}, {5, 1}| [twistorLabels] - Page 153/203
bridgef{5, 1}, {5, 0}] [twistorLabels]| - bridge|{&, 1}, {4, 0} ] [twistorLabels] |




“&E&Mhmiﬂ.m&mmﬂﬁ Window Heig Ol S a8 3 04 =il Aug 11:58 C

& O o recorsionni

T ree=1evel ovasy. NeCOrsioningN =2 Sy e U e ICHOD) U1
(A[XL] @@ LleftlzbelRange) (R@@ .ﬁzauari.a.ue.'.-f{{l, aL-1, oL, -2, -1}1]) (A[XR] e@rightLabelRange) |

»" | befwPartitions(8, 2]
= | (L6 B (4 03], (15, LI}, {5 OFF, (05, OF, (5. B3}, (04 03, (6, I3}, ((3, OF, {7, EE})

+" | befuBridge[ (6, 1}, (4, 0}] [Range[8]]

| R{L, 5, 6, 7, 8] K[Q] [cap{(5, &}, (&, 7, L}], 6, 7, cap{{&, 7}, {6, 5, 1}]]
A[1][1, 2,3, 4 5, capi (3, 6], (8§ 7, 1}]]

- BCFW Recursion as Replacement Rule

™" | befuRecurse = {A[k ] [labelRange ] :»Which[k=0, L, k> Length[{IabelRance}] -4, O, True, (
Alk]ee {lzbelRange}[[1;; -2]] +
Total [befuBridge|==] [{ labelRange}] & @@ebcfwPartitions|Length({ labelRange}], k11)1};

* | (A[2] eeRznge(8])
| |Bl21[L, 2, 3, 4, 5, 6, 7, 8]

S ?Whick

Which{zest. value;, rese, values, ...] evaluates each of the res; in
turn, returning the value of the vaiue: corresponding to the first one that yields True. »

[bridge[==] [twistorLabels] & @@ebcfuPartitions[8, 2]]

1080019

‘bridgef {3, 0}, {7, 1}][twistorLabels] + '
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File: Edit Insert Formar Cell Graphics Evaluation Palettes Window Heip SO S 1EEMM_H.EQ

oy Ji=asigtlei laiad

=1 evel DUdasy NECHSIONITTIN =5 W) VI T U Jﬂfu_o,f{; '
(A[XL] @@ LeftlabelRange) {Rﬂ.dl:tﬂ:’..-&ﬂ&-a[._{l, oL-1, oL, -2, -1}1]) (A[XR] e®rightlLabelRange) ]

s befwPartiti J:E, 21
= | (016, 1), (4, 03}, (154 EF, {55 OF), {15, OF, (5, T, ({4 0L, {6, L}}, ({3, 0}, {7, L}}}

v~ | befwBridge({6, 1}, {4, 0}] [Range[8]]

= | ®{L, 5, 6, 7, 8] A[0] [cap{(5, 6], (&, 7, L}], & 7, capi{§, T}, {6, 5, 1}]]
A[1][1,2,3, 4,5, capll(3, 6], (8 7, L}]]

- BCFW Recursion as Replacement Rule

befuRecurse - {A[k | [labelRange | »Which{k=0, 1, k> Length|{labeiRange}] -4, 0, TIrue, (
A[k] @@ {labelRange}[[1;; -2]] +
Total [befuBridge| =] [{ labelRange} ] & @@@bcfuPartitions[Length([{labelRange}], k]1)1};

| (A[Z] @@ Range[8])

.Y 556 T

T'E':i: ?m i

Which(test, value;, test:, values, ...] evaluates each of the tess; in
turn, returning the value of the vaiue; corresponding to the first ane that vields True. >

10380019 Page 1557203

Total [bridge[==] [twistorLabels] s @ebcfuPartitions[8, 2]]
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i Y ) befw: recursion.niz

o g e Jr' LANT I g _.I i Nl TV 7
j ree=1.evel o Y INCCOTSIOTITTIN Y U T UTTIE e YO0 ZULL

| Eii B, £ OFF, (15, 5, {5, OFF, (05 0. (5, 5. (06 OF, {6, X5}, 603, O3, £7, L5}

» | befwBridge{{6, 1}, {4, 0} ] [Range(8]]

== | BiL, 5, 6, 7, 8] AIO] [cap{{5, 6}, (&, T, L}], G, T, capi {8, 7}, {6, 5, I}I]
E[I][X, 2,3, 4, 5, capi (5, 6}, {8, 7, L}]]

- BCFW Recursion as Replacement Rule

" | befuRecurse = {A[k ] [labelRange ] »Which[k =0, 1, k> Length{{labelRange}] - &, G, True, (
A[k] @@ {labelRange} [[1 ;; -2Z]] +
Total [befuBridge|[==] [{ labelRance} ] s eeebcfuPartitions|Length|{labelRange}], k]])]};

v | (a[2] eeRange[8])
% /. befwuRecurse

=t !
o . 5.6 T, 8 |

o | Rk, &5, 7, [ﬂI[caE{{&r 5}, (8 7,1}1,5,6,7,capl (8, T], {5, 4 L}]] |
al1l1L, 2, i 4, cap[i4, 5}, (8,7, 1}]]1 -R[L, & 5,7, 8] B[C][L, 2, 3, 4, cap[{4, 5], {8, 7, L]]] |
A[1] [cap r4 5}, (8 T, L}], 5, 6, T, cap{ {8, 7}, {5, 4, L}]] +
RfL, 5, &, 7, 8] E[0] [capi {5, 6}, (8, 7. 1}], 6, 7, capi{ {8, T}, {6, 5, L}] |
AI1] 1L, L 1. 4, 5, capl(5, 61, (8, T, L}]1 +R[L, %, 4, 7, 8| A[0] [L, 2, .cap[{l 41, 18,7, 1}11]
- Afl][eap((3, 4], (8, 7, 1}], 4 3,6, T, capl{8, 7}, {4 3, 1]]] -

addole Z, 3, 7, 8] B{0] [L, Z, cap{{Z, 3}, {8, 7, 1}]] Page 156/203
Bill[capliZ, 31, {8, 7, L}], 3,4 3,6, 7,capl (8 7], (3,2, 1]]] +B[2][L, 2, 3, 4 5, 6, 7] |
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& O bef: recrsion.on

# e F e
JIEE=EVel f_:"" Y RECUTSIONIITIN =2 % & VI I e YO0, 2011

| LIl Ll p (B Ul Py {1dp Lip {Zp Wile (Tdp Bip [Jp L) T p [ (Ep U2y {Bp LI P e (1 3p Wy (LFp LEFT

+ | bcfwBridge[{6, 1}, {4, 0}] [Range[8]]

= | B[L, 5, & 7, 8] B[Q] [capi (5, &}, (& T, L}], &, 7, can{{8, 7}, (&, 5, 1}]]
E[1][1, 2,3, 4, 5, capi {5, 61, {§, 7, L}]]

- BCFW Recursion as Replacement Rule

=" | befuRecurse = {A[k ][ [labelRange ] :»Which{k=0, 1, k> Length[{labelRange}] -4, 0, True, (
A[k]ee {lzbelRange}[[1l;; -2]] +
Total [befuBridge[==] [{ labelRange}] & eeebefwPartitions[Length|[{ labelRange}], k]11)1};

v~ | (A[2] e@Range[8])
% /. bcfwRecurse

A[Z2][1, 2,3, 4,5, 6,7, 8]

== | m[L, &, 5, 7, 8] A[0] [cap{ {4, 5}, (8, T, L}, 5, 6, 7, capi {&, T}, {5, & L}]]

A[I][L, Z, 3, &, cap|i4, 5}, {8, 7, L}]] -R[L, &, 5, 7, 8] &[0 [L, Z, 3, &, cap[ {4, 5}, {8, 7, L}]]
E{l] [capi {4, 5}, {8, 7, 1}],. 5.6, 7, capf {8, T}, {5, & LI}]]+

R(L, 5, &, 7, 8] &[0 [capi {5, 6}, (8,7, L}], &, 7, capi (&, 7}, {6,535, 1}]]

Bf1j[1, 2,3, 4,5, cap[{53, 6}, {8, 7, L}]] +R[L, 3, &4, 7, 8] A[O][1, 2,3, capf {3, &}, {8, 7, L}]]
EfLl] [capf{3, 4}, {8, 7,1}],4,5, 6, 7, capf {&, T}, {& 3, 11]] -

R(L, Z2,3,7,8] R[0] [, 2, cap[{Z, 3}, (& 7, L}]]

A[1] [cap{(Z, 3}, (8,7, 1}],3,4,5,6,7,capi (&, 7}, (3,2,1}]] +A[2Z][1,2,3,4,5,6,7]
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bciw _recursion.ng:

I HJ’F r’r".r'

Tree=Jovel Bodadl Recursion gy =1 & i S e o
e h:flﬂt:l..ﬁliqﬁ 1}, {4, 0}] [Range(8]]
== | B[L, 5, 6, 7, 8] &[0] [capi(5, 6], (8, 7, L}], &, 7, cap{8, 7}, {6, 5, 1J]]

A[l]- [11 zr 3-r "‘r 5: {:EP]:{EI E}r '[Er Tr ]-fll

- BCFW Recursion as Replacement Rule

™" | befwRecurse = {A[k ][labelRange ] :»Which{k=0, 1, k> Length[{labelRange}] -4, O, True, (
A[k]e@{lsbeiRange}[[1;; -2]] +
Total [befuBridge|==] [{ labelRange}] & ee@befwPartitions[Length[{labelRange}], k11)]};

* | (A[2] eeRange[8])
% // . bcfwRecurse

il - M e = = =

“ | RiL, 2, 3, 4, cap( (4, 51, (7, 6, L}]] BI1, 4, 5, 6, 7] +R(L, 2, 3, &, cap[{4, 5}, {8, 7, 1}] ] R(L, 4, 5, 7, 8] +
(RfL, 2, 3, 4, 3] +R[L, Z, 3, 5, cap( {53, 6}, {&, 7, L}|] +R[L, 3, &, 5, cap{ {5, 6}, {8, 7, L]]]]
RI]-! 3, Er Tr EI ‘-'Rf_lr Zr 3i-r Er E E[@{{Z: 3}! {Er 3, 1: 3r 4‘! Er m[{ﬁr 5}! {3r z, }-‘_r ¥
R[]-r 2: 3r 'Er TI {R[EEFTZ- 3}! {Tl Er I-Ir 3: '1': ir ET -Efﬂ@E{'Z 3-"fr {T E }-Hr ir 4: IEl'
capi {7, 6}, (3, 2, L}]] +Rl[cam[{Z, 3}, {7, 6, 11[, 4 5, 6, capl(7, 6}, (3, 2, L}]]) +
R[L, Z, 3,7, 8] (Rlcapl{Z, 3}, {8, 7, 11], 3, & 5, 6] fE[G@r_t_Zr 3}, {8, 7,1}, 3, 4 6. 7] +
Ricap{{Z, 3}, {8, T, 1}], 3, & 7, CEE[{E: Tre {30 Z, L} ] +
Ricap{{Z, 3}, {8, T, L}], 4, 5, 6, 7] +R[cap({2Z, 3}, {8, 7, 1}], 4 5,7, cap({ {8, 7}, {3, 2, 1] 1] -
| R{capl{2Z, 3}, (8, T, 1}], 5, 6, T, cap[ {8, T}, {3, Z, 1}]]) +
¥ R(L, 3, 4, 6, 7] Rlcap({3, 4}, {7, 6, 1]]. £, 5, 6 =pEiT. 6], (6 5 HII-BL 3. 5 7. 8
.OBMEEEI_ {3, 8}, (& 7, X}1, 4, 5,6, 7] -Elcap|{3, &}, {8, T, L}], & . 5, T, cap{ {8, T}, {4, 3, L} ] [rage 158/203
" E[cap{(3, 4], (8, 7, 1}], 5, 6, 7, cap[{8, T}, {& 3, L}]]) -
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DCTW_MBCUrs:ou. oD

- G | 2 > Py, g A
Vel Doy ICCOSIONITIN =4 %)y U T I e S CHO0) 2011

= befuRecurse = {A[k ] [lazbelRange ] »Whick{k=0, 1, k> Length[{labelRange}] -4, O, True, (
A[k]lee{labelRange}[[1 ;; -2Z]] +
Total [befuBridge[ =] [{ labelRange}] & @@@bcfwPartitions[Length[{ labelRange}], k]11)1};
*"" | (A[2] eeRange[8])
Expand[% //. bcfwRecurse]
= B2V, T, F & 5, 6, T, 8]
= | R[L, 2,3, 4, capi {4, 5}, (7,6, L}[ T B(L, 4, 5, 6, 7] +
BE. X 3 & capfis, 5, (8, 7T, KT HE. 4.5 7T 85 -BfE,. 2.3 8.5 B 5 6.7 08 s
RiE, Z, 3,5, capi 5, 6}, (B, 7. E} | BfE,. 5, 6, 7. 8] -H{E, 3, 4, 5, capf {5, 6], {8, 7, S} I, 5.6, 7, OF = |
R(E, Z, 3, 5, 6] R{cap[{Z, 3}, {6, 5, 1}, 3, &, 5, cani{ {6, 5}, {3, Z, L}]] - |
R[L, Z, I, 6, IE[EEE[ Z, 3, (7,6, 1], 3. &.5, 6] +
B[L, Z, 3, &, 7] B{cap{iZ, 3}, {7, 6, 111, 3, &, 6, capi{7, 6}, {3, Z, L}]] -
R[L, Z, 3, 6, 7] Rfeap{iZ, 3}, {7, 6, 1i], &, 5, G, capf(T7, 6}, {3, 2, 1} ]] -
BfL, Z, 3, 7, 8] R{cap({2Z, 3}, {8, 7, 1], 3, 4,5, 6] +B[L, 2, 3, T, 8] R{capi {2, 3}, (8, 7, L}| , 3, &, 6, T} - |
R[L, Z, 3, 7, 8] B{cap({2, 3}, {8, 7, 1}[, 3, &, 7, cani (&, 7}, {3, 2, 1}]] -
HE, Z, 3.7, 31 R{cap{{Z, 3}, {8, 7, 111, &, 5, 6, 7] +
B, Z,. 3, ? 8] Efcap{{Z, 3}, {8, 7, L}], &, 5, T, capi (8, 7}, {3, Z, L}]] -
R[L, Z, 3, T, 8] R{cap{{Z, 3}, (8, 7, 1}], 5, & 7, capi {8, 7}, {3, Z, 1}]] - |
R[L, 3, &, & 7] Rlcap( {3, &}, {7, 6, 1}], &, 5, 6, capi {7, 6}, {4, 3, L}]] +
RiE, ¥, £, 7, 9] Rlcamfi3, &, {8, 7, 111, &, 5, G, TT +
R[L, 3, 4, 7, 8] R{cap({3, 4}, {8, 7, 1)1, 4,5, T, capf (8, 7}, {4 3, L}]] -
P BfL, ¥, &, T, 8] E{cap{{3, 4}, {8, 7, 1}, 5, 6, 7, c=nf {8, 7}, {4, 3, L} ]] - |
r ¢ R[L, 4, 5,7, 8 Rlcapi {4, 5], {8, 7, 1], 5, 6, 7, capi {8, 7}, {5, 4, 1}]
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=" | befwRecurse = {A[k ]| [labeiRange ] :»Which[k=0, 1, k> Length[{labelRange}] -4, O, True, (
A[k] ee{labelRange}[[1;; -2]] +
Total [befuBridge[==] [{ labelRange} ] & eeebefwPartitions[Length|{ labelRange}], k11)1};

| (A[Z] ee Range (8] )
Expand (% //. befuRecurse]
| ¥

s E[z} [lr 2,3,4,5, 6.7, E-E

= |R[L, %, 3, &, cap{{4, 5}, (7, 6 L} [T R(1, 4,5, 6, 7] +
RiL, Z, 3, &, capi {4, 5}, {8, 7. L} ] R[1, 4,.5, 7, 8] +R{E, 2, 3, ,EIR[I 5, 6,7, 8]+ |
R(L, Z, 3, 5, capi(5, 61, {8, 7, L} ]I R[L, 5,6, 7, 8] + [ r3,4,5,capi(5, 61, {8, 7, LI]] R[L, 5,6, 7, 8] - |

ey E] "R[]" 2' 31’ Tf 3] E[Eﬁpt_{z, I'r |:Er Tr IHJ 31 "i'r ﬁ1- Tf = :

R(L, Z, 3, 5, 6] R[cap[{Z, 3}, 6,5, 11,3, 4,5, capl{6, 5}, (3,2, L}]] -
R(L, 2, 3, 6, 7] R[cap[{Z, 3}, {7, 6,111, 3, & 5, 6] +
R(1, 2, 3,6, 7] R[cap{{Z, 3}, {7, 6, 1}], 3, &, 6, cap{ (7,6}, (3,2, 1}]] -
R[lr zl 3r El TIE[EEH[tZr 3}’!":?: IE||- l:’rr ‘ll FEr EEFE'T, E}l 3 Z I 11
5
T

4
-
4
3
(L, 2, 3, 7, 8] Rfcap[{Z, 3], {8, 7, 11], 3, 4,
R(L, 2, 3,7, 8] Rfcap{{Z, 3}, {8, 7, 111, 3, 4, 7, capi {8, 7}, {3, 2, L}]] -
BEE.Z,. 3. T, 6 BfcapifZ, 5, (8.7, E],. 8.5, 6,.T] + '
R(1,2,3,7,8] Rlcap{{Z, 3], (8§ 7,1}, 4 5,7, capi {8, 7}, {3, 2, 1}]] +
(1, Z, 3, 7, 8] R[cap({{Z, 3}, {8, 7, 1}], 5, 6, 7, capi {8, 7}, {3, 2, L}]] - |
R(L, 3, &, 6, 7] Rlcap({3, &}, {7, 6, 1}], 4, 5, 6, capi {7, 6}, {4, 3, L}]] - |
R[L, 3, 4,7, 8 Rlcap{{3, 4}, {8, 7, 1}], & 5, 6, 7] +
, R[1, 3, &, 7, 8] R[cap{{3, 4], {8, 7, 1}], 4, 5,7, capi {8, 7}, {4, 3, L}]] -
"W ¢ R(L, 3, 4,7, 8] R(cap({3, 4}, {8, 7, 1}], 5,6, 7, capl {8, T}, {4, 3, 1}]] - |
ol By 4+ 5. 7, 8] R{cap( {4, 5, {8, 7, 1}], 5, 6, 7, capi {8, 7}, {5, 4, 1}]] T
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DCtw recursion.no

.. P If,' o ..'F"U r’r",.— I } e = I l .'I £ T e L¥ : -'r. ; T N
Tee—=1.eVel g ady SNCCOT; JH TN =4 R Y U1 U e e SCHO0) LU 1L

T BT, T, 3, & cupi 8, 5}, {7, 6 EEFI REE, 4.5, 6. T+ g
»capi{4, 5}, {8, 7,1}]]RIL, & 5,7,8] +R[L, 2, 3, 4, 3] R[L, 5,6, 7, 8] + |

R[L, Z, 3, 4
R(L, Z, 3, 5, capi (5, 6}, {8, 7, L}]] B(L, 5, &, 7, 8] +R[L, 3, & 5, cap{{5, 6}, {&, 7, L} 1| BfL, 5,6, 7, 8] - |
R[L, 2, 3, 5, 6] Rfcapf{Z, 3}, {6, 5, 1}], 3, &, 5, capi {6, 5}, {3, 2, L} ][ - |
R[1, Z, 3, 6, 7] Rlcap[i{Z, 3}, {7, 6, 1}, 3, 4, 5, 6] +
E(X, Z, 3, 6, 7] B{capfiZ, 3}, {7, 6, 1}], 3, &, G, capf {7, 6}, {3, 2, L}]] =
R, Z, 3, 6, 7] R[cap[{Z, 3}, {7, 6, 1}], 4,5, G, capf {7, 6}, {3, 2, L}]] = |
(Y, Z, 3, 7, 9] K{cap({Z, 3}, {8, 7, 1}, 3, &, 5, 6] +B[L, Z, 3, T, 8] B{cap{{Z, 3}, (8, 7, Lj], 3, &, 6, 7] » |
BfE, X, 3, 7, 8] Bjcapf{Z, X}, {8, 7. 1L}] . 3. & 7, capf {8, T}, {3, 2, 1}]] + |
R{1,Z,3,7, 8] Rlcap{i{Z, 3}, {8, 7,1}, 4, 5,6,7]+ i
KX, Z,3, 7, 8] Efcap{{Z, 3}, {8, 7. L} . & 5. 7, capi{ {8, 7}, {3, Z, L} ]] = |
R[L1,Z,3,7, 8 Rlcap({{2, 3}, 18,7,1}],5,6,7,capl (&7}, (3,2, 1}]] - |
R[I, ¥, 4,6, 7] R{cap{{3, 4]}, {7.6,.1}], 4,5, 6, cap{{7, 6}, {4, 3, 1}]] = :
R[1, 3, &, 7, 8] Rfcapfi{3, 4}, {8, 7, 1}1, 4,5, 6, 7] +
R[I, 3, 4,7, 8 R{cap{{3,4},18, 7,1} ,4. 5,7, cap{{§ T}, {4 3, 1L}]] - |
R(l, ¥, 4,7, 8] E[can({3, ¢}, 18, 7, 1}],5,6, 7, capi{{&, 7}, {4, 3, 1}]] =

E(L, &, 5, 7, 8] H{cap| {4, 5}, {8, 7. 1}]. 5, &, 7, capf {&, T}, {5, & 1}]] |

wEa

20

"JEi= ?'IH . i

Which{test. vaiue,, tesn, value-, ...] evaluates each of the res; in
turn, returning the value of the vaire; correspanding to the first one that yields True. >

.-‘rn‘l:arl[hridge[:] ‘twistorLabels] & eeebcfwPartitions(8, 2]]
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DCOW. FECursion.no

Jree=1evel HAovas Y RECATSIOTIITIN =2 W Y I T e T School 2011
TIDUL FY INELUISLUIL U> .[\EPI-HLEIH-EFIL NHLE

- | befuRecurse = {A[k ] [labeiRange ]| »Which{k=0, 1, k> Length{{labeiRange}] -4, 0, True, (
Alk] @@ {labelRange}[[1;; -2]] +
Total [befuBridge| =] [{ labelRange} ] & @@@bcfuPartitions[Length|{ labelRange}], k]1)1};

v | (A[Z] eeRange[8])
Expand[% //. bcfwRecurse]

Lengthes
= | RISTIE, Z, 3, &, 5, 6, T, 8]

S | L, X, 3. &, cmmffe, 5}, {7, G, EF[IRIL, &, 5,6, 7T +
BfY, X, 3, &, canf &, 55, {8, 7, LI (L, &,. 5, 7, 57 +B
RfE, Z, ¥, 5, capfi5, 61, {8, 7, I}]] B[L, 5, 6, 7, 31&
R[L, Z, 3, 5, 6] B[capf{Z, 3}, {6, 5, 1}],. 3
E[lr Z, 3lr 'El TT H{CEF[*. r 3}': *_?: E: l'_r 3
R[E, Z, ¥, &, 7] B[capf{Z, 3}, {7, 6, 111, 3
R[L, 2, 3, 6, 7] R{cap[{Z, 3}, {7, 6, 1}], &
R{L1,2,3,7, 8] R[cap[{Z, 3}, {8,7,1}],3
R[1,2,3,7, 8] R[cap(i{Z, 3], {8, 7,1}], 3,
4
4
5
4

. &, 5T BfE, 5, 6, 7, 8] +
5, cap((5, 6}, (8, 7, 1111 R[L, 5, 6, 7, 8] -

oy
e o
H

R(L,Z,3,7,8]RleapiiZ, 3}, {8, 7, 11,
R[L,2,3,7,8 Rfcapf{Z, 3}, {8, 7, 1],
R(L,Z, 3,7, 8] Rlcapli{Z, 3}, 18,7, 11,
R[l, 3, &, 6, 7] Kfcap({3,
3

R[L, 3, & 7, 8] Rfcap[{

&, {7, 6, 111,

r 41,18, 7,111, &

E B KL, 3 4,7, 8 Rlcap{ {3, &}, {8, 7, 1}], &5, T, cap{{&, 7}, {4 3, L}]] = |
: \Bicke I» & T, 8] Rlcap({3, 4}, {8, 7, 1], 5, 6, 7, capi {§, 7}, {4, 3, L}]] - a0
R[]-p '*r 5: Tr EI R{E@[{i‘r 5}, {Er ?- l’_r 5! r ¥ C'EEE—E' ?}l‘ ':5' 4' T“.II '
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Dchw_recursion.ng

. o ':' L ? v

TDUL VYV INELUIDLUIL UD MPI-HLEHH‘:HI— INUEE

ree=Level BUvdy. ﬁrfc._.;”:;u,rmuf*“ I TN, SO0 201 =

"~ | befwRecurse = {A[k ][labelRange ] »Which{k=0, 1, k> Length{{labeiRange}] -4, 0, True, (
A[k] @@ {lzbelRange} [[1 ;; -2Z]] +
Total [befuBridge | ==] [{ labelRange} ] & @@@bcfwPartitions|[Length({ labeiRange}], k11)]1};

v | (A[3] ee Range(8])
Expand[% //. befuRecurse]

Lengthes
o= | RFIFIE, Z, 3, 6,5, 6,7, 8

IR
Ricap{{Z, 3}, (8,7, 1}][, 3, &4, 5, cap{ {5, 6}, {cap( (8, 7}, {3, 2, 1}], 7, cap{{2Z, 3}, {8, 7, L11}]]
E[EEE[{EF 3}! Er Tr l_T_r Er El' Tr CEF[E: T}, ’:Ir zr 11:1 *

RK{L, Z, 3, 5, capi {5, 6}, {8, 7, 1}]] R[1,5,6,7, &]

Ricap{i2, 3}, {(capi{5, 6}, {8, 7, 1}],5,1}], 3, & 5, cap{{cap({ {5, 6}, {8, 7,11]1,5], (3,2, L}]] +

RfE, X, 3, 7, 8] Rjcap{{Z, 3}, {8, 7,111, 3, &, 6,7]

Rfcap{{3, 4}, {7, &, capi{Z2,3}, (8, T, 1}]}], & 5, &, capi (7, 6}, {4, 3, cap[{Z, 3}, {8, 7,1}[}]]+

R[1,2,3,6, 7] R[cap{{Z, 3}, {7, 6,1}], 3, 4, 6, capi {7, 6}, {3, 2, 1}]]

Ricap[{3, &}, {capi{7, 6}, {3, Z, L‘é-] 6, cap{ {2, 3}, {7, 6,1}]}], &
3, &, capi {cap{ {7, 6}, {3, 2, 1}, 6}, {4, 3, capi {2, 3}, {7, 6, L}]}]] +

R[I, Z, 3, 7, 8] Rfcap{{Z, 3}, {8, ? EbE, 3 & T copii®, T3, i3 2, L1
Ricap({3, 4}, {capi (8, T}, {3, 2, 1}], 7, cap{{2Z, 3}, {8, 7, l}’n'Ir*h 5, 8, 7] +

R(1,Z,3,7,8 Rlcap[{2,3}, {8,7,1}],3,4,7,capi & 7}, {3, 2, L}]]

| Riecap{{3, 4}, {capi{8, T}, {3, Z, lH;T capf{Z, 3}, {&, 7,1}]}], 4
% 5, T,capf{capi{®, 7}, {3, Z, L}[, 7}, {4, 3, capi{Z, 3}, {8, 7, L}[}]]

L Bk 20 3, 7, 8] Rlcap(iz, 3], {8, ?, 1], 3,4 7, capi {8, 7}, {3, 2, 1

| Efeapfi{3, 4}, [capi(8, T}, {3, Z, 1}], T, capf{2, 3}, {&, 7, 1}]}][, 5

Tl ot . SN ool wn o o - A YT - [ | _— e TR R T "= +T7TYTITT

] I Page 163/203
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Bfcapi{Z, 3], {8, T, Li]. 5, 6. '? c@[*_ﬂ ?},r_l Z, I} +
E[L, Z, 3, 5, capi (5, 6}, {8, 7, 1}]] B[L, 5, 6, 7, §]
Ricap{{2Z, 3}, (capi{5, &}, (8,7, L}], 5, 1}], 3, &, 5, capi{cap( {5, 6}, 8, 7, 111,53}, (3,2, LI]] +
B[, 2,3, T, ¥ BEfcap{{Z, 3}, {8, 7, 1}], 3, &, 6, T]
R{cap(i3, &}, {7, 6, capi(Z, 3}, (& T, Li[}], 4 5, 6, capi{{7, 6}, {4, 3, cap[{2, 3}, {8, 7, L}[}]]+
R(1, Z, 3, &, 7] R[cap{{Z, 3}, {7, 6,1}, 3, &, &, capi (7, 6}, {3, Z, L}]]
Rlcap{i{3, 4}, {cap({7, 6}, (3,2, L}], 6, cap[{2, 3}, {7, 6, L}]!], &
3, 6, capi{capi(7, 6}, (3,2, 1:], &}, {4 3, capl{Z, 3}, {7, 6, L}]}]]+
R(1, 2, 3, 7, 8] R[cap({Z, 1}, {8, 7, 1}], 3,4, 7, capi {8, 7}, {3, 2, L} ]]
Ricap{:3, &}, {capi(8, T}, (3,2, L}], 7, cap({2, 3}, {& 7, L}]!], 4 3,6, 7] +
R(L,Z, 3,7, 8] Rlcap{iZ, 3}, 18,7, 1}],3,4 T,cap({8, 7}, (3,2, L}]]
LR[C&F[-L 4]‘! GEE.[{E, T: {3'!' Ir I‘.]f:[l ?r c@[{zl 1}'- {Er T! LHT- 4
- 3, T,capl{capi(8, 7}, (3,2, 1}], 7], (4 3, capi{Z, 3}, {8, 7, LI]]]]+
R[(L, 2, 3,7, 8] R[cap{{2, 3}, 8, 7, 1}, 3, 4, T, cap({{8, 7}, {3, 2, L} ]]
Rlcap{i3, &}, (capi(B8, 7!, (3,2, L}], 7, cap({Z, 3}, {&, T, LI11!], 3, 6, 7,
cap{{capi (&, 7}, {3, 2, L}1, T}, {4, 3, capf {2, 3}, {8, 7, 1}]]]] -R(L,. 2, 3, &, capii%, 5}, {8, 7, L}[]
Ril, 4 5, 7, 8] R[cap{ {4, 3}, (& 7, 1}], 5, 6, 7, cap{ (&, 7}, {3, & L}]] +
R(L, 2, 3,7,8]Rlcap[{Z, 3}, {8,7,1]],45,7,cap{ {87}, 3,2, L]]
R{cap{i{4, 5}, {capi{8, T}, {3, 2, L}, T, cap[{Z, 3}, {& 7, 11]}], 3
& 7,capl{capi(8, 7], (3, 2, 111, 7], (5, &y capl {2, 3}, (&, T, L}]}]] +
R(1,3,4,7,8 Rlcap{{3, &},1{8, 7,1}, 45, 7,capl(8, 7], (4 3, 1}]]
Ricap[{4, 5}, {capi{8, T}, {4, 3, L}, 7, cap{{3, &}, (&, 7, L}]}], 5
&, T, capi{cap{ (&, 7}, {4 3, L}1, 7}, {5y &y capi {3, &}, {8, 7, L}]}]]

10

?Which
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Which{test:. vaiue,, tese>, value-, ...] evaluates each of the test; in




bt _recursion.ng

i Z. 3,7, B
Rfcap{{2Z, 3}, (&, 7,11, 3,4, 5, capl{3, 6}, (cap({8, 7], {3, 2, 1}], 7, cap[{Z, 3}, {8, 7, L]]}]]
R{cap{{2, 3}, {8, 7, 1}],5,6,7,cap{{8& 7}, {3, 2, L}[] -
R(L, Z, 3,5, capi{3, 6, (8,7, 1}]]RIL, 5,6,7,8]
Rlcap{{Z, 3}, {capi(5, 6}, (8,7, 1}], 5, 1}1, 3, & 5, capi{cap( 5, 6], (8, 7, 111,53}, (3,2, LI]] +
R(L, 2, 3,7, 8] Rlcap({2, 3}, {8, 7, 1}], 3, 4 6, 7]
Rfcap({3, 4}, (7, 6, capi (Z, 3}, (8§, 7, 1}]}], & 5, &, capi{7, 6}, {4, 3, cap{{2Z, 3}, {8, 7, LI]}]]+
RfE, Z, 3, 6, 7] K[cap[{2Z, 3}, {7, & L}],. 3, &, &, capf {7, 6}, {3, 2 l"II
Ricap[:3, 4}, (capi{7, 6}, {3, 2, L}], 6, cap{2, 3}, {7, 6, L}11],
3, &, capi{capi(7, 61, {3, 2, 1}, 6], {& 3,capi{Z, 3}, {7, 6, 1}1}1_ .
R(1,2,3,7, 8] R[cap[i{Z, 3}, {8, 7,1],3,4 7,capl{8, 7], (3 2, 1'11
Ricap{{3, 4}, (capl(8, T}, {3, 2, L}], 7, cap{{2, 3}, (& 7, L}]!], & 3, 6, 7] +
RfE, X, 3, 7, 8 Bfcap{{Z, 3}, {8, 7, LE}1], X, &, 7, capi {&, 7}, {3, 1, l Il
Ricap{{3, 4}, (capl(8, T}, {3, 2, L}], 7, cap[{2Z, 3}, {8, 7, 1}]11], 4
3, 7, cap[{capi{8, 7}, {3, 2, 111, 7], {4, 3, capi {Z, 3}, {8, 7, L}]}]]+

| ®(L, 2,3,7,8]R[cap[{2, 3}, 8,7,11],3,47,capi{8 7}, 3,2, 11]]

Ricap{{3, 4}, (capl{8, T}, {3, 2, L}], 7, cap{{2, 3}, (& 7, 1}11!], 3,6, 7,

o SFBLCaBE 8, T3, (3, 2, 111, T}, (4 3, capi{Z, 3}, {8, 7, 1}]}1] -BIL, 2, 3, &, capi {4, 5}, (8. J5 L}

RIL, & 3,7, 8 R[capi (4,3}, (8, 7,1:]1,3,6,7,capl{8 T}, (3, & L[]+

TEEFE "F FE F Bl B Y 8B == T17 kEF E T et “F FE " TETT

Tree=1evel BDosal ReCarsioninN =1 & o Oume oo 200 =
~" | befuRecurse - {A{k ][labelRange ] »Which[k-=0, 1, k> Length{ {labelRange}] -d.-, 0, True, (
A[k] @@ {labelRange} [[1;; -2]] +
Total [befuBridge|==2] [{ labelRange} ] s @@@bcfwPartitions[Length({labelRange}], k]1)1};

" | (a[3] ee Range[8])

Expand[% //. befuRecurse]

Lengthe%
== | E[IT[E,. . 3, 4, 5, 6, 7, 8]
Dufer= l




Mathematica:. File Edit Insert Formar Cell Graphies Daluation Palettes Window Heip O S ma 3 04 = a1 Augl 1159 C
& 0 bcfe recorsiomni
‘Efw 1 Vel DAy IECOrSIONIITIN =3 % VUi Iy A e SCHOD) LULL
- hcfum'am_ {A[k ][labelRange | »Whick{k=0, 1, k> Length{{IabelRange]}] -4, 0, True, (
A(k] @@ {labelRange}[[1;; -2]] +
Total [befuBridge[ =] [{labelRange) ] s eeebcfwPartitions[Length[{labelRange}], k11)1};

v | (A[1] eeRange(8])
Expand[% //. befuRecurse]

Lengthe%
=  EEEEE X 3 5.6, T, 8]

W L3 8 SE N, 2 3, 5 G, 2 N G T L T, BN, 3, L, 5, 6 - |
R{I, 3, &, 6, T] +R[L, 3, &, 7, 8] - B[, 4, 5, 6, 7] +RfL, &, 5, 7, 8] + B[, 5, 6, 7, 9] |

D= l ﬂ |

Lot 7 Which

Which(test:. value,, tese>, value-, ...] evaluates each of the tes; in
turn, returning the value of the vaiue; carresponding to the first one that yields True. »

v | Total[bridge[==] [twistorLabels] & @@ebcfwPartitions(8, 2]]
" |bridge{{3, 0}, {7, 1} ] [twistorLahels]

bridge{{4, 0}, {6, 1}] [twistorLabels] - bridge{ {5, 0}, {5, 1}] [twistorLabels] -
bridge{{5, 1}, {5, 0}] [twistarLabels] - bridge{ {6, 1}, {4, 0}] [twistorLabels]
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-, N bcfw recursion.ne:
F r"i}f’ .-r"r—f I Jr = ¥ ____,f -p-Lr = -r. ‘J' : ;K:!f."'
F*f‘ 1 eVe]. Y SRECOTSIOTIIN I TN eI CHOD, 2011

befwRecurse = g:a.[c ][labelRange | »»Which{k=0, 1, k> Length[{labelRange}] - 4, O, True, (
Alk] @@ {labelRange}[[1 ;7 -2]] +
Total [bcfuBridge|==] [{ labelRange} ] & @@@bcfwPartitions|Length|{ labelRange}], k]]1)1};

* | (A[1] eeRange[8])
Expand(% //. becfwRecurse]

Lengthe%
—— B‘.[l: []-- Zr 3! I*l’ 5"' &r T' EI

il 6 S R S S S S O R S - P G N W 4 - e e S AT O - o
R, 3, 4,6, 7] -B[L, 3, &, 7, 8] +B[L, &, 5, 6, 7] + B[1, &, 5, 7, O] +B[L, 5, G, 7, 8]

= | 1

+~ | Total[bridge[==] [twistorLabels] & @@e@bcfuPartitions(8, 2]] 5

“== | bridge({3, 0}, {7, 1} ] [twistorfahels] + |
bridge{{4, 0}, (&, L}] [twistorLabels] - bridge{{5, 0}, {5, 1}] [twistorfabels] - |
bridge{{5, 1}, {5, 0}] [twistorLabels] - bridge({§, 1}, {4, 0} [ [twistorLabels] |
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e

£ befa recursion.nb

Tree=Level Bodady ReCarsioningy =4 W Ve e oo 201
™" | bcfwRecurse = {A[k ][labeiRange ] »Which[k=0, 1, k> Length[{labelRange}] -4, O, True, (
A[k] a@ { lzsbelRange}[[1;; -2]] +
Total [befwBridge[==] [{ labelRange}] & eeebefwPartitions[Length[{ labelRange}], k]11)1};

* | (A[1] @@ Range[8])
Expand (% //. bcfuRecurse]

Lengthek
= (RFEFEE, E. 1. 8. 5,6, T, B '

G REE, %, 3, 8, S BE, %, %, 5, 6l +B[L, 2,3, 6. T N3, 7, 8T -BfE, 3, £, 5, 6] - |
R{E, 3, 4,6, T +R{L, 3, &, 7, 8] -+ B[1, &, 5, 6, 7] -B[L, &4, 5, 7, 8] +RfL, 5, 6, 7, 8] |

= | g
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bcfwe: recursion.nis

= g .,I’ 2% r,,.‘,} i_‘."_[".l ff A . I_-_’_r ¥ | -. __‘-I ! i -.l"! T ..P.l, o - .f_. j.r | LJI-.!.I..._
..ﬁ‘irj_—:f;;ﬁ,g,- _5-,"_;;' WY SIRECATSIONIITIN =% I ALHHETII U HTTIC e Y CHOUL ZU1 I
=" | befwRecurse = {A[k ][labeiRange ]| -»Which[k=0, 1, k> Length({labelRange}] -4, O, True, (
A[k]oe {lzbelRange}[[1;; -2]] +

Total [befuBridge(==] [{ labelRange] ] s @@@bcfwPartitions|Length({labelRange}], k]])]};

v | (A[1] e@Range[8])
Expand (% //. bcfuRecurse]

Lengthek
o | BEEFFE,. E. 3. 8. 5, 6. T, B]

R T 3 &5+ 2.3, 5. 6+, 5. 35 6 T+ R, 2, 3.7, B - B[, 3. 8, 5, 6 + .
RfE,L 3, 4,6,7] -R[L, 3, 4,7,8 +K[1,64,5 6,7 -R1,4,5,7, 8] +K[1,5,6,7, § .

= Iﬂ

treeAmp[n , k ] :=Expand| (A[k] e@Range[n]) //. bcfwRel
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b recursion.ni

L] o 'I, E e I‘Uf-:"':i" I r',d'. B "'r-r : \ _.4'.I1I A '.'Fz r ‘:_J.J - # _r‘ J'r T = !r.- ]
1 TEC=LEVEl DAy y NECUISUT T f—h: AL A TS ;{L&‘f’.'_z,fififdfii;'_{,s“_f'

befuRecurse = {A[x | [labelRange | -»Which{k—=0, 1, k> Length{ {labeiRange}] - £, O, True, (
A[k] @ {lzbelRange}[[1;; -2]] +
Total [befuBridge|==] [{ [abelRange}] s @@@bcfwPartitions|Length|{ [abelRange}], k]1])11};

v | (A[1] e@Range(8])
Expand(% //. bcfwRecurse]

Lengthek
- RT3 8. 5. 6. T, B '

R B e T 3 & FF . 2, 3. 5. G+ 5. 3 6 T - 2, 5. T, BRI, 3. 0.5 6]+
R{I, ¥, 4, 6, 7] -R(L, 3, &, 7, 8] - B[, &, 5, 6, 7] +R{L, &, 5, T, 8] +R{L, 5, 6, T, 8]
O Iﬂ

treefmp(n , k ] :=Expand’ (A[k] eeRange[n]) //. bcfwRecu
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;= e DCiW._MECUrSion.nio

EFJJ.—J,;{/J BTy RECUTSIOTITIN =3 % Y U 1T U e S CHOO, UL
- befuRecurse = (A[x | [labelRange | »Which{k=0, 1, k> Length({{labeliRange}] -4, 0, True, (
A[k]a@{labelRange}[[1;; -2]] +
Total [befuBridge|==] [{ labelRancge} | k@@@becfwPartitions|[Length[{ labelRange}], k11)1};

* | (A[1] eeRange([8])
Expand (% //. befuRecurse]

Lengthek
—_— AlYl{Y, 2,3, 4.5, 6,7, 8]

e Bl Er B b SE+R[E, 2, %, 5 6] +B1, 2, 3, 6. TE+BiE, 2, 5. T B} - BfE, 3. 5, 5, 6 +
RfL, 3, &, 6, 7] + R{L, 3, &, 7, 81 - B[L, 4, 5, 6, 7] +R[1, &, 5, T, 8] +B{1, 5, 6, 7, 8]

= | 20

tresAmp(n , k ] := Expand[ (A[k] @@ Range[a]) //. befuRecurse]|
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- 1585 befae recarsicmn

CT o #

E’Fw—-)’ VEL AN Ry NCCOTSIOTITTN =5 W) Y U e T II eI NE fg ICHOD) LULL.
befuRecurse = {(A[k | [labelRange | -»Which{k=0, I, k> Length(|{labelRange}] -4, u, True, (
A[k]a@{lzbeilRange}[[1;; -2]] +
Total [befuBridge[==] [{ labelRange} ] & @@@bcfuPartitions[Length[{labelRange}], k11)1};

v | (A[1] eeRange(8])
Expand (% //. befuRecurse]

Lengthe%
Cuff= E[l: []_' z-r 3, 'ir sr El' Tr E-E‘

o  BEY, X, 3, 8, SE+-BE. X, 5, 5, 6GF +B{E,.Z, %, 6, TT - B{E, Z, 3, T, S} - BIL, ¥, £. 5, €f
R[I, 3, &, 6, 7] -R[L, 3, &, 7, 8] +R[1L, 4, 5, 6, 7] +R[1, &, 5, 7, 8] «+B[L, 5, 6, 7, 8]

naal =
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- Sake DO reCursicn.mo
& . re -.’-'_-'I r — o r ' I f = For LT " [ Py
Jree=1evel DU NRECOTsIOTITTIN =5 s U T U fp 00, ZULL
™" | befwRecurse = {A[k ] [labelRange ] :»Which[k=0, 1, k> Length[{labelRange}] -4, O, True, |
A[k] o@ { IzsbelRange} [[1;; -2]] +

Total [befuBridge(==] [{ labelRange]l ] s @@@bcfwPartitions|Length[{ labelRange}l], X]])1};

* | (A[1] eeRange(8])
Expand (% //. befuRecurse]

Lengthe%
CicfRi= .E.[]-j [I' z' 3, 4; Er Er Tr E‘T

BfE, Z, 3, &, 5] - B[, Z,. 3, 5, 6F +B{L, 2,3, 6, T} +B§X,. 2, %, 7, 8] - B{E, 3, £, 5, 6] -
R[L, 3, &, 6, T] +R[L, 3, &, 7, 8] - B[, &, 5, 6, 7] +R[L, &, 5, T, 8] +R[1, 5, 6, 7, 8]

10

treeAmp(n , &k ] :=Liste@eExpand| (A[ k] @@ Range[2]) //. bcfwRecurse] ;

""" | treeAmp[6, 1] // Column
B[L, Z, 3, &, 5i

GRS b ms Sl
R[IL, I, &, 5, 6]
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- i befme: recursiomnts

-51 ree=1 Vel sl NECHISIONITIN =4 &y U T U e CHOD 2011
hcfunecnm_ fA[k J[labeiRange | »Which[k=0, I, k> Length|{labelRange}] -4, 0, True, (
Alk] @& {labelRange}[[1;; -2]] +

Total [befuBridge|==] [{ labelRange] ] s @@@becfuPartitions|[Length({labelRange}], k]11)1};

» | (A[1] eeRange[8])
Expand[% //. befuRecurse]

Lengthes
s EfYIfY, % 3, 4.5, 6,7, 8]

= REE, 2, ¥, 4, 5] <KL, 2, 3, 5, 6] +BfL,Z, %, 6, 7] - B{E, 2, %, 7, 8] -BfE, 3, &, 5, 6] -
RfL, 3, &, 6, 7] +R{E, 3, &, 7, 8] - R[L, 4, 5, 6, 7] +R[1, 4, 5, T, 8] -R{L, 5, 6, T, 8

== | g

treeMmp(n , k ] :=List@@Expand| (A[ k] @@ Range[a]) //. bcfwRecurse] ;

%" | treeamp(T, 1] // Column

E 3 &5
BRI, Z, 3, 5, 6
oo [BEEn Zn 3n B T
HME, X 5.5, 6
N3 4 6. T)
HE. £.5,6,.T]

I
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_ SRS befwe: recurson.ni

T ree=1evel odady NECOlsiOTITIN =% W) Y IS e W e CHO0, 2011
befuRecurse = {A[x | [labelRange ]| »Which{k-=0, 1, k> Length{{labelRange}] -4, 0, True, (
A[k]o@ { lzbelRange}[[1;; -2]] +
Total [bcfuBridge|==] [{ [abelRange}] & @@@bcfwPartitions|Length|{ labelRange}], k]]1)11};

»" | (A[1] eeRange[8])
Expand (% //. bcfuRecurse]

Lengthe%
—_ EBYITiY, Z 3, 4.5, 6,7, 8]

R, 2, 3,8, SN 5N Y G I, 2 Y T, BB, 3, .5, 6 -
R[L, 3,4, 6, 7] -R[L, 3, &, 7, 8] +K[I, &, 5, 6, 7] +R[L, &, 5, 7, 8] +R[1, 5, G, 7, 8]

Gesfrri= 13

treeAmp(n , k ] :=List@@Expand| (A[ k] e@ Range[n]) //. bcfwRecurse] ;

v+ " | treeAmp(7, 2] // Column

R[I.ZI,3,.4 c&pl*'l S}y {7, 6 E}]] B{L, £, 5, 6, 7]

R(L, Z, 3, 5, 6] R[cap{{Z, 3}, {6,353, 1}], 3, & 5, cap[{6, 3}, {3, 2, L} ][]
l:_..—:= E[E, X, ¥, &, T] B{eap|[{2Z, 3}, {7, 6 L}], 3, &, 5, §]

R(L, 2, 3,6, 7] Rlcap([{Z, 3}, {7, 6, 1}], 3, & 6, cap[{7, 6}, {3, 2, L}]]

R(L, 2, 3, &, 7] R{eap({{2Z, 3}, {7, 6, 1]1], 4, 5, 6, cap[{T, &}, {3, Z, L}]]

R[l, 3, 4, 6, 7] R[cap[{3, 4}, {7, &, 111, & 5, 6, cap[{T, 6}, {4 3, 1]1]]
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DCTW._TeCursion. s

F .-'-—‘.- I o

bﬁ”ﬂ =L eVel USRS RECUISIONIITIN = W) Y LI U g SCHO0) LULL
befuRecurse - {(A[x | [labelRange | »Which{k—=0, 1, k> Length{{labelRange}] -4, 0, True, (
A[k]ae@{labelRange}[[1;; -2]] +
Total [befuBridge[==] [{ labelRange]] & @eebcfuPartitions[Length[{labelRange}], k11)1};

* | (A[1] eeRange[8])
Expand[% //. bcfuRecurse]

Lengthes
R BiYlfY, 2,3, 4 5, 6,7, 8]

ol 6 s RS R R . 7 PG S T e P | e e e W S S W Ay P N Y . o S
R[I, 3, &, 6, 7] -B[L, 3, &, 7, 8] - B[L, &, 5, €, 7] +R[1, &, 5, 7, 8] «B{L, 5, 6, 7, §]

== | 1

treeAmp(n , k ] :=List@@Expand| (A[k] @@ Range[n]) //. bcfwRecurse] ;

'+ | treeAmp([7, 2] // Column

- G e - S @[{4 S e (76 LT B, £, 5, 6, 7]

R{I, Z, 3, 5, 6] Rfcapf{2Z, 3}, {6, 5, 1}], 3, &, 5, cap{{6, 5], {3, Z, L}]]
o= | RIL, 2, 3, 6, 7] Bfcap{{Z, 3}, {7, 6, 1}], 3, &, 5,.6]

H[L, Z, 3, 6, 7] E[cap{ {2, 3}, {7, 6, L}], 3, &, &, cap{{7, 6}, {3, 2, 1}]]

B(L, Z, 3, 6, 7] Rlcap((Z, 3}, {7, 6, 11|, 4, 5, G, cap{{7, 6}, {3, Z, 1}]]

R(1, 3, &, 6, T] Rlcan{{3, 4}, {7, 6, 1], &, 5, 6, cap[{7, 61, {4, 3, II]]
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i) ) befw: recursion.nb

' r F f- ¥ d o P - LT T - .l
Tree=Level BTl R AN =2 B Ve i S e S ooy 2011

i B P R R i 4

v | (A[1] eeRange[8])
Expand(% //. bcfwRecurse]

Lengthek
M= EITT[,Z,.3,8,5, 6,7, 8]

= | ®fE, Z, 3, &, 5] +R[L, Z, 3, 5, 6} +B[1, Z, 3, 6, 7 +BfL, Z, 3, T, 8] + BiL, 3, &£, 5, 6] -
R[I, ¥, &, 6, 7] +B[L, 3, &, 7, 81 +R[L, &, 5, 6, 7] +H[1, &, 5, T, 8] +B[1, 5, 6, 7, 8]

-

treeMmp(n , k ] :=ListeeExpand[ (A[k] e@Range(n]) //. befwRecurse];

v | treeAmp[8, 2] // Column

R[L, Z, 3, &, capi {4, 5}, (7, 6, L}]] B(L, &, 5
R(1,Z,3,4,cap[{4, 5}, (8,7, L}]] E[1, 4 5,
R[L, Z, 3, &, 5] R[L, 5, 6, 7, §]

B[, Z, 3, 5, cap{ {5, 6}, (8, 7, L} T R[1, 5,6, 7
R[1, 3, &, 5, cap{ {5, 61, {8, 7, 1}111{1,5 6, 7 |
» & R[cap({Z, 3}, {6, 3, 1}], 3, &, T, capfi6, 3}, {3, 2, 1]]] I
| Rleapf{Z, 3}, {T, E. L, 3. 4.5

Rlcapi{{2Z, 3}, {7,6,1]], 3,4, 6, cap[{T, 6}, {3, 2Z,1}]]

I Rfcap{{Z, 3}, {7, 6, L1, & 5, &, cap{ {7, 6}, {3, Z, 1}]]

| Bfcap{{Z, 3}, {8, 7, 11], 3, & 5
I Rfcap[{Z, 3}, {&, 7, 11], 3, 4,6
| Rfcap({2, 3}, {8, 7, 1}], 3, 4.7
| Rfcap({Z, 3}, {& 7, 1}1], 4+ 5, 6
[ Rfcap{{Z, 3}, {&, 7,111, 4.5, 7
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bctw_recursion.ni:

AT flj ‘:.-Tf‘. : ru.- T -"-I i .'- _.-.l.i{ - T  ; T £ s
Vel Uy IRECOISIONTITIN =4 % Y I eI CLUT _:.ff"_uf 00 2V

v | (A[1] eeRange[8])
Expand (% //. bcfwRecurse]

Lengthe%
e [ E[]-: []-r zr 1.. 4,- 5- Er T: E-E

| Y, E, 3, & SF R, 2, 3, 5, G +R{E, %, 3, G TT +B{LE,. L. 3, T, 8] + B{L, 3, &, 5, G} + |
R(L, ¥, 4,6, 7] +R[L, 3, &, 7, 8] -B[L, 4, 5, 6, 7] +K[L, &, 5, T, 8] -R[L, 5, 6, 7, 8] |

Qa7 1i= ]_ﬂ

treefmpin , k& ] := MHW[{I[k] @eeRange(n]) //. befwRecurse] ;

v | treeBmp[8, 2] // Column

R[L, Z, 3, &, capf{&, 5}, (7, 6, L}[] KL, &, 5, 6, 7]
I, I3, %5 capfit,.5,.{0.7. L} RIL. 4.5, 7, 8]
R[I, Z, 3, &, 5] R{1, 5, 6, 7, 8]

R(1, 2, 3, 5, cap{ (53, 6}, (&, 7, L}]] R[1, 5, 6, 7, 8]
R(1, 3, 4, 5, cap{ (5, 6}, (8, T, }I] (L. 5, &, 7, 8]
R{L, Z, I, 5, 6] Kjcap{{Z, 3}, {6, 5, 1}], 3. &, 5, cap[ {6, 5}, {3, Z, L}]]
RfI, Z, 3, &, 7] Rleanf{Z, 3}, {7, E IiT, 3, &, 5. 6]
R(1, 2, 3, 6, 7] Rlcap({Z, 3}, {7, &, 1]_, 3, & 6, cap{{7T, 6}, {3, 2, L1]]
RfL, Z, 3, 6, 7] E{cap[{2Z, 3}, {7, 6, 1}], &, 5, 6, cap[{7, 6}, {3, Z, L}]]
wyr= | B{Le 2, 3, 7, 8] Rlcap{{2Z, 3}, {8, 7, L]], 3, &4 5, 6]
, B E, T, 5. T, SERfcapi (2, 3}, (& 7, 1}, 3, &6, 7]
: I 3, T, 8] Bfcap{{Z, ¥}, {&, 7, 1}], 3, &, 7, capf{&, T}, {3, Z, L} ]]
3, 7, 8] R[cap[{2Z, 3}, {8, 7, 1._, &, 5, 6, 7] Page 178/203
3, 7, 8f Bjcap{{Z, 3}, {8, 7, 11], &, 5, 7, capf [ &, 7}, {3, Z, E}]]
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L oata bcfe: recursiomnh

rﬂa. ‘-a

(BIEICTEl LAY } i
‘_‘J_._ # - et [ m— Fa r # L F _r
E 2e=Level DOy NeCOrSIon N (=4 %= VT 7T UITIIE e ICHOD) LULL

I-‘:

i

*~ | (A[1] eeRange[8])
Expand[% //. bcfwRecurse]
Lengthe%

A[I][L, 2,3, 4,5, 6,7, 8]

R[L, Z, 3, &, 5] Z, 3, 5, 6T +B[L, Z,3, 6, 7] +B

r r r r [ er 3 ‘E 5 E
R(I, ¥, 4.6, T' [l, ¥ & 7. 8 -R[1,4,.5,6,7] +E

r ey S b T
(1, 4, 5, 7. 8] +EfL. 5, &, 7, E]

ukal

treeAmp(n , & ] :=ListeeExpand[ (A[k] @@ Range[2]) //. bcfuRecurse] ;

+"" | treeamp[5, 1] // Column

Mo b D
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- SaNg bcfw: recorsiomni

Y ree=1

1 eVel Doady: INCCOTSIOTITIN =4 %= U Ty U e S CHO0! 201 L

! f bt ity e S
v | (A[1] eeRange[8])

Expand[% //. bcfuRecurse]

Lengthe%
(A[11(1,2,3,4,5.6,7,8]
Olesfroe= R[l' Zr 3’; 4-_ 5_: ‘R:l.r zl' 3_., 5’, ﬁ? ;R[l’ 2| 3' Er T] FR[]., 2; 3!’ Tr EI 'R[li 3’]‘ ";'r 5! E' .

BfE, 3. 4.6, 7] -BE,. 3, 4.7, 8T +B[1L, £.5, 6,7 + B[}, 4.5, 7, 8] + B[L,. 5, 6, 7, 8]

- 10

!tree&lp[:_, k ] := List @@ Expand[ (A[ k] @@ Range[z]) //. befuRecurse] ;

o | treedmp (5, 1]

I (1, 2, 3, 4, 5
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—

bcfa recursion.no

ff_.r,_.i’ "_ :, f s r}Ur rEst ',J_f‘ -"I'"l"“_ r ||l.|".|' rfr__”r J-"' .l'? /"‘-‘-".-’ Ir..r)jr .-”ff L. fr.?r_."r,:].(., | }f..l .III.
gt A e Y J ol 2 JfJ-Jf..r J DT j £ 4 J{------r-'..-'- _.--'Jf.z..-u-.--a..l'.i e A F BRSNSl

v | (A[1] eeRange(8])
Expand|[% //. bcfwRecurse]
Lengthe%

A[1][L, 2,3, 4, 5, 6, T, 8]

O e Ee T b SN2 5 G+ 5 G TR 2. 5 T, R, 5 5.5 6 -
R(L, 3, 4,6, 7] -R{Y, 3,4, 7, 8] -R(L, 4, 5,6, 7] -R[1, &, 5, ?, 8] -Rf1, 5, 6, T, 8§

10

tresfmp |

=

_, k] :=If[Bead[2] ===Plus, Listee =, {<}] s@Expand| (A[k] @@Range[z]) //. befuRecurse] ;

v | treedmp[6, 1]
Chafrest.- FR[I; Z. 3 & EIF R["_I 2, 3, = E] r Rilr 3! £, Er ﬁ:

Timi
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&

bche recursion.nic

Tree=4 evel By et

L9 . s rg - -

f f nl J ]
r ¥y f_Js S e e K-)',r _,rfr-l.f YT i r I r
g ¥ W - 5 A U"rd J-Jaj v = jr-'f_..-f-r-:'.l'qf f.J{'IIa---R-'..--- _.-r"-.-* iy _.f..-'.l-..-"_.-‘-'r —{..- -

(A[1] eeRange[8])
Expand (% //. bcfwRecurse]

Lengthe@%

A[IJ[L, 2,3, 4,5, 6, T, 8]

Y, 2, 3 & SE-BEE. 2. B, 5. GF +BEE. £ 3, 6, 7

+R[1, Z, 3, T, 8] -R[L, 3, &, 5, 6] -

[
R[IL, 3, 4,6,7] -R[L, 3, &, 7,8 -E[1,645,6,7] +E[1,4,5,7, 8] -K[1,5,6,7, 8]

treelmp(n , &k ] :=If[Head[=] -——=Plus, Listee s, {<]}] &@Expand[ (A[ k] @@ Range[z]) //. befuRecurse] ;

[R[L, Z, %, &, 5], R[L, Z, 3, 5, 6], R{L, 3, &, 5, 61}

Timing(treeBmp (12, 4];]
{0.349571, Nall}
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j; .67 Dlﬂ'ﬁ e SECHT. FEE
Eﬁ—f,:’/#’ Doy INCCATSIOTITIN =5 % YUy e oo 2011
Imrurul:m;u, & |
2= | C0{6s I}y (&5 O3}, ({5, I}, {55 OFF, 65, OF, (5, 17}, ({4, 03, (6, 13F, ({3, OF, {7, LE}]
»"" | bcfuBridge({6, 1}, {4, 0}] [Range(8]]
= | R{L, 5, 6, T, 8] A[0] [cap{{5, 61, (& T, L}], 6, 7, capi{8, 7}, {6, 5, 1}]]
A[1][1, 2, 3, &, 5, capi(5, 6}, (8, 7, L}]]
- BCFW Recursion as Replacement Rule
befuRecurse = {(A[k ] [labelRange | »Which{k—=0,1, k> Length{{labelRange}] - 4, 0, True, (

Af[k] @@ {lzbelRange}[[1;; -2]] +
Total [befuBridge [ =] [{ labelRange} ] s @@ebctfwPartitions|[Length|{ labeiRange}], k]1]1)]1};

*~ | (A[1] eeRange[8])
Expand[% //. bcfwRecurse]

Lengthe%
b E[lj [l' Zr 3' -'*r Er Er TI EI

BiE, 2, 3.4, S -B[E,. 2, 3, 5, 6T+ B[, 7, 5, 6. T -1, 2,5, 7, 0+ BiE, 3, .5, 6] -
R[E, 3, 4,6, 7] -R[L, 3, &, 7, &1 -R(L, 4, 5, 6, 7] -R[1, 4, 5, 7, 8] -Bf1, 5, 6, 7, 8]

[a , k] :=If[Bead[#] ===Plus, Listee =, {=}] &@Expand|[ (A[k] @@Range(2]) //. bcfuRecurse] ;
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- SRS bcfs recorsion.ni

.r b i -l.d =) - F‘Jr‘f—.__';“ : .r’j.- T -'"r" - ..\ _..JI F ,-r - "‘lJ - -“-J F": Py o - -h;',l‘ ¥ iy 'r... ]

T Tee=1 Vel Doy sy INCCULSIOTITTIN =% M) iy (T Ty Y CHO0) 2011
rightlabelRange = ReplacePart{rightlabelRange, {1 » jHat, -1 »nHat}];

(A[XL] @@ leftlabelRange) (R@@ twistoriabels[[{1, nL-1, oL, -2, -1}]]) (A[kR] eer:ghtlabelRange) ]

=

_"‘Ei= l E F I.-I. [E' 21

| L6 L}, [&, O3}, {{5, I}, {5, 03], ({5, O}, {5, 1)}, ({4 0F, {6, 1}}, £{3, 0}, {7, E}}}

v | befuBridge[{6, 1}, {4, 0}] [Range[8]]

= | [1, 5, 6, 7, 8] &[0] [capi (5, 6], (8, 7, L}], &, 7, cap{{8, T}, {6, 5, 1}]]
A[1][1, 2,3, 4, 5,capl(5, 6}, (8§ 7, L}]]

- BCFW Recursion as Replacement Rule

befwRecurse = {A[k ] [labelRange ] =»Which[k =0, 1, k > Length[{labelRange}] -4, O, True, |
A[k] @@ { IabelRange}[[1 ;; -2]] +
Total [befwBridge| =] [{ labelRance}] & @e@bcfwPartitions [Length[{ labelRance}], k11)1};

v | (A[1] @@ Range[8])
[ Expand[% //. befwRecurse]

Lengthe%
D BYFE, 2, 3.4, 5, 6. T, B

Y, %, 3,8, 5] +B{L,. Z, 3, 5, 6F -B[L, 2, %, 6. 7F +B([X, 2, %, T, 8T < BiE, 3, £, 5, G] -
R{E, 3, 4.6, 7] +B[E, 3, &, 7, 8] + BRI, &, 5, 6. 7] + BT, &, 5, 7, 6] +B[L, 5, 6,. 7, 8
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&0 bcfw: recorsion.ni

e (T3 7 .-p—'_: i = Y =y ] g
_"*‘_. ..- 'xr"l - ! & —"’" e s '*’ =T Il |
j .l,-""'-_j_:f _.a f f'- _A"' ..-"_.-. J -.-dll.:-'d.u —-u'{lllrE 'III e P .t‘;-lr"_.-'r-'-'l-::"-'f:.-' KJ{-{-{-‘I{-{J -{f _.-"la'j.-—u.af-ra':ﬂ.ir _/_.-'.l:{l"'_.f'-'r —{_.:r I|I

Expand[% //. bcfuRecurse]
Lengthek

= ML, Z, 3, 4,5, 6, 7, 8]

L R[l, zr 3’ il 5‘: _R;l' Er 3' Er E_ I-R[l; 2, 3, Er T] J-R[]., 2; 3! TI El "R[IF ir 4!’ 5!‘ 5" *
R[{L, ¥, &, 6, T]-R[L, 3, &, 7, 8] -E(1, 4,5, 6, 7] -+8[1, 4, 5, 7, 8] -RfL, 5, 6, T, 8]

1d

I

treeBmp(n , & ] := If[Head[Z] ===Plus, Listee =, {=]}] &eExpand[ (A[ k] @@Range[2]) //. bcfuRecurse] ;

< | treeamp(s, 1]
= | [R[L, Z, 3, &, 5], B{1, 2, 3, 5, 6], K[L, 3, & 5, 61}

v | Timing[treeAmp[12, 4];]
% | [0.349571, Null]

o,
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- S bcfe: recursion.no
rUr""—f- R orri - -~ 7 e S 011
Tree=4evel B Y RECALSIOTITIN =3 % U ey U Y001 2011

- BUEW KEC‘HTSIOH as KEPHICE‘HIE?!I Kuie

befuRecurse = (A[k | [labelRange | »Which{k =0, 1, k> Length{{labelRange}] - 4, O, True, (
A[k] @@ {labelRange}[[1;; -2]] +
Total [bcfuBridge|==] [{ labelRange}] & @@@bcfwPartitions[Length|{ labelRange}], k]]1)1};

* | (A[1] eeRange(8])
Expand(% //. bcfwRecurse]

Lengthe%
IR T,

= | BT, X, ¥, &, S} +B{E, 2, 3, 5, 6] +B{E, Z, 3, 6, T] + B{L, 2, %, T, 8} +B[L, 3, &, 5, 6 -
R[L, 3,4, 6, 7] -R[L, 3, & 7, 8] -R[L, 4,5, 6, 7] +R[1, 4, 5, T, 8] -B[L, 5, 6, 7, 8

e I N

treelmpin , k ] := If[Head[2] -==Plus, List@e s, {<}] &@Expand[ (A[k] e@Range[a]) //. befuRecurse] ;

o [ seinplS. 1]
i i R[lr zr 3-r 4_’ EIF E[L’ 2, 3, 5, ﬁ.]r Rflr 3-[ 4: El E:

» " | Timing[treeAmp {12, 4];]
== | {0.349571, Null)

|~ Pirsa; 11080019 Page 186/203

-



" Evaiation Palettes Window Help O @R S B &4 3 < 4 = E6(Chamged Aug2 1204 Q

| Mathematica. File Edit Inserr Formar Cell  Grapmics
_3%3 bCiw _reCursion. oo
of gt . Lrereireel LA . f f- o Fr oy i ) [ 4
5 bt f # - I B ¥ Tl et I L — F s r I - f f |." - ctefEreni B
J e ,f;f 721 ey ICCansiOTITIN =% Iy I IETEICTOUIIICTSICHIOU] LULL

Total [befuBridge| =] [{ labelRange} | & eeebcfwPartitions [Length[{ labelRange}], k11)1};

<" | (A[1] ee'Range([8])
Expand (% //. bcfwRecurse]

Lengthek
== EfEfY, 2, 3, &, 5, 6, T, 8]

Y X ¥ &, SELBEE, . % 5 6F +BEE, 2. 3, 6, TT T, X, 3 T SR - NiE, 3, 5. 5, GF +
R(L, 3, 4.6, T} +R[L, 3, &, 7, 8] -B[L, 4, 5,6, 7] -BfL, 4, 5, 7, 8] +B[1, 5, 6, 7, 8]

treeMmpin , k ] :=If[Head[=] ===Plus, Listee s, {7}] &@Expand[ (A[k] @@Range([a]) //. befuRecurse] ;

v | treeAmp(6, 1]
LSS SB35 6. L, 5, 6]

r_T:.: i ,:_g[trm[u, ‘!::;I
' 0.349571, Null]

3

jllOSOOlQ Page 187/203
|






















9\ a’\*\) 7‘<Ir
7 =

2 Q- m\*:»#e 3. M
















Al

' :'.'\-

) 'Z\ nn—-l @Yéj’l

Zsf\oca O+ beca.._a ,

z < Ae AT 'Z_ (@A;Dr '_T«"(J,\x.__‘ 1)
















