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First example

Constructing T1

T1={(1,1,1, 2, 2, 5};

makel = maketree[T1, 0]

treetest finished

properedges finished

omega finished

{{1, 2, 3,4, 5,6}, {1}, {3, 4, 6}, {{2, 3}, {4, 5}, {}, {}, {6}, {}},
{le52,1e53,2e4,2e5,5e6}, {1>Vy,2->Vy,3>V3,4->Vy,5->Vs5,6->Vg}}

verticesl = makel[[1]]

{1,2,3,4,5,6}
t1l = makel[[5 ;3 6]]
{{1—>2,1—3,2—4,2—5,5—6}, {15Vv1,2->Vy,3>V3,4->Vs,5>5Vs5,6->Vg}}

Constructing g, 6, A for (T1,C1) and N=4

Cl-= {-4,-3,1,7, -5, 2};

sml = sigmap[T1l, C1, 4, 0] [[4 ;; 611}
treetest finished

properedges finished

omega finished
(T1,C1) visualized

labellc = Map[# - {vus, C1[[#]]} &, verticesl]
{1->{vi, -4}, 2> {va, -3}, 3> {v3, 1}, 4> {va, 7}, 5> {vs, -5}, 6 > {vg, 2}}

edgeslc = Map[#[[1]] » #[[2]] &, t1[[1]]] /. Labellc

{{vi, -4} > {va, -3}, {v1, -4} > {v3, 1},
{VZ’ _3} - {V4, 7}’ {VZ’ _3} i {VS, _5}, {VS, _5} - {VG’ 2}}

LayeredGraphPlot[edgeslc, Left, VertexLabeling -» True]
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{va, -8} ————»— {v5, -5} ———>— {v%, 2}

out[488]= / \

{v1, -4} ———»— {v3, 1} {va, 7}

The g mapping visualized

niasoy= Labells = Map[# - {vg, sm1[[1, #]]} &, verticesl]

ouasgl= {1 > {vi, 1}, 2 > {va, 0}, 3 > {v3, 0}, 4> {va, 1}, 5> {vs, 1}, 6> {vg, O}}

o= edgesls = Map[#[[1]] » #[[2]] &, t1[[1]]] /. labells
outagol= {{V1, 1} > {va2, O}, {v1, 1} > {v3, 0},

{va2, 0} > {vg, 1}, {v2, 0} = {vs, 1}, {V5, 1} = {Ve, O}}

no1= LayeredGraphPlot[edgesls, Left, VertexLabeling - True]

{v2, 0} ——»— {v5, 1} ————>— {15, 0}

Out[491]= / \

fvi, 1} ——»— {v3, 0} {va, 1}

The 6 mapping visualized

niao2y= Labelld = Map[# - {vg, sm1[[2, #]]} &, verticesl]

out9zl= {1 - {vi1, 1}, 2> {va, l}, 3~ {vs, 0}) 4 - {Vva, O}) 5- {vs, 0}, 6 - {Vs, 01}

njao3;= edgesld = Map[#[[1]] » #[[2]] &, t1[[1]]] /. lLabelld
ouges= {{v1, 1} = {va, 1}, {v1, 1} - {v3, 0},

{va, 1} > {va, O}, {v2, 1} = {Vs5, O}, {V5, O} = {Vg, O}}

nia94y= LayeredGraphPlot[edgesld, Left, VertexLabeling - True]

{va, 1} ———»— {v5, 0} ———>»— {v5, 0}

Out[494]= / \

fvi, 1} ———»— {v3, 0} {va, O}

The A mapping visualized

niaosy= Labelll = Map[# - {vg, sm1[[3, #]]} &, verticesl]
outia9s= {1 - {Vv1, 1}, 2 - {v2, 0}) 3~ {vs, O}) 4 - {Va, O}) 5- {vs, 0}, 6 - {Ve, 0}}

njace;- edgesll = Map[#[[1]] » #[[2]] &, t1[[1]]] /. label1l
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{{vi, 1} > {va, 0}, {v1, 1} > {v3, 0},
{VZ’ 0} i {V4, 0}’ {VZ’ O} - {VS’ 0}’ {VS; 0} - {VG’ 0}}

LayeredGraphPlot[edgesll, Left, VertexLabeling -» True]

{v2, 0} ———»— {v5, 0} ———»— {vg, O}

R

{vi, 1} ———»— {v3, 0} {vs4, 0}

Applying scantree

scantree[T1l, C1, 4, {{1, "A"}}, {1}, {}, 1]
treetest finished

properedges finished

omega finished

vertices: {1, 2, 3,4, 5, 6}

roots: {1}

leaves: {3, 4, 6}

N: 4

LIS: ({1, A}}

new LIS: {}
LIP: {1}
LSP: {}

out: o[l]= 1
out: sign[-4]
LSP: {1}
LIP: {1}
LIS: {{1, A}}
out: 6[1]= 1
out: o[2]= 0
LSP: {1}
LIP: {1, 2}
out: o[3]= 0
LSP: {1}

LIP: {1, 2, 3}
LIS: {{1, B}}
LIS: {{1, B}}
out: A[l]= 1

LIS: {{2, A}, {3, A}}
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LIS: {{2, A}, {3, A}}
out: 5§[2]=1

out: o[4]=1

out: sign([7]

LSP: {1, 4}

LIP: {1, 2, 3}

out: o[5]=1

out: sign[-5]

LSP: {1, 4, 5}

LIP: {1, 2, 3}

LIS: {{3, A}, {2, B}}
LIS: {{3, A}, {2, B}}
out: 5[3]= 0

newLIS: ({3, A}}

LIS: {{2, B}}

out: A[2]= 0

newLIS: ({3, A}, {2, B}}
new LIS: {{3, A}, {2, B}}
new LIP: {2, 3}

new LSP: {1, 4, 5)
output: {1, sign[-4], 1,0, 0,1, 1,1, sign[7], 1, sign[-5], 0, 0}

oupes= {{{3, A}, {2, B}}, {2, 3}, {1, 4, 5},
{l’ Sign[_“'] ’ ls 0’ 05 17 l; l’ Sign[7} ’ l, sign[—S] ) 0, 0}}

Second example

Constructing T2

nase)- T2={1,1,1,1,2,2,2,2,3,3,3,3,4,4, 4, 4};

insoo)= Table[M2L[i, j1, {i, ©, 3}, {j, ©, 3}] // MatrixForm
Out[500]//MatrixForm=
O 1 4 5
2 3 6 7
8 9 12 13
10 11 14 15

nsoi= Table[T2[[M2L[i, j1 +111, {i, ©, 3}, {j, ©, 3}] // MatrixForm

Out[501]//MatrixForm=

1122
1122
33 414
33 44

ins02= make2 = maketree[T2, 0]
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treetest finished

properedges finished

omega finished

ousoz- {{1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16},

{1}, (5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16},
{{2, 3, 4}, {5, 6,7, 8}, {9, 10, 11, 12}, {13, 14, 15, 16}, {}, {}, {}, {},
(s {35 035 {35 {35 {35 {35 (33, {122,153,154,2-55,26,2-7,
2-58,3—9,3—10,3—11,3 12,413, 4— 14, 4 15, 4 — 16},
{l>vi,2->vVvy,3>5V3,4>5Vy,5>5V5,6->Vg, 7T>Vy, 8>Vg, 9 Vg,

lOeVl@, ll‘)Vll’ 124>V12, 13%V13, 14%Vl4, 15%V15, lG%VlG}}

nis03:= vertices2 = make2[[1]]

ousos- {1, 2,3, 4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16}

nso4:= €2 = make2[[5 53 6]1]

ous04)= {{le>2, 1e>3, 1e54,2e55,2e56,2e7,2 8,
3.59,3.510, 3511, 3512, 4513, 4+514, 4+515, 4. 16},
{l%Vl,2%V2,3%V3,4%V4,5%V5,6%V6,7%V7,8%V8,9%V9,

10 > Vio, 11> Vi1, 12 > Vi2, 13 > Vi3, 14 > Via, 15 > Vis, 16 > Vlg}}
Constructing g,0,A for (T2,C2,4) and N=4

nsos)- C2 = {18, 6,3, -5, 8, -7, 13,1,2,1,2, -2, -6, 3, 4, -2}
ouisos- {18, 6, 3, -5, 8, -7, 13,1, 2,1,2, -2, -6, 3, 4, -2}

nis06:= SM2 = sigmap[ T2, C2, 4, 0] [[4 ;3 6113
treetest finished
properedges finished

omega finished

The g mapping

ns07:-= Table[sm2[[1, M2L[1i, j]1 +11]1, {i, ©, 3}, {j, ©, 3}] // MatrixForm

Out[507]//MatrixForm=

1111
06110
0 010
06 010

The 6 mapping

nisos;= Table[sm2[[2, M2L[i, j]1 +111, {i, ©, 3}, {j, ©, 3}] // MatrixForm

Out[508]//MatrixForm=

1100
06100
0 0 00
0 0 0O

The A mapping
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nsoo- Table[sm2[[3, M2L[1, j] +11], {i, ©, 3}, {j, ©, 3}] // MatrixForm
Out[509]//MatrixForm=

10

[cNcNoNo}
[oNcoNoNo)

00
0 0
0 0
Displaying (T2,C2)

nsi0= Label2 = Map[# - {vg, C2[[#]]} &, vertices2]

ousto= {1 - {vy, 18}, 2 > {vy, 6}, 3> {v3, 3}, 4> {vs, -5}, 5> {vs, 8}, 6> {vg, -7},
7 - {v7, 13}, 8 > {vg, 1}, 9> {vo, 2}, 10 > {Vie, 1}, 11 > {v11, 2},
12 » {vi2, -2}, 13 > {Vi13, -6}, 14 > {Vvi4, 3}, 15> {vi5, 4}, 16 > {Vie, -2} }

ns11)= edges2 = Map[#[[1]] » #[[2]] &, t2[[1]]] /. label2

outsti= {{v1, 18} = {va, 6}, {v1, 18} = {v3, 3}, {Vv1, 18} > {v4, -5}, {V2, 6} » {Vs5, 8},
{VZ’ 6}%{\/6’ _7}3 {VZ) 6}9{\/7’ 13}’ {VZ; 6}9{\/8’ l}’ {V3’3}%{V9; 2}3
{V3, 3}%{V10) l}, {V3)3}9{Vlly 2}) {V3;3}9{V127 72}: {V4, *5}9{\/137 *6}7
{va, -5} = {Vig, 3}, {Va, -5} > {Vvis, 4}, {va, -5} » {Vie, -2}}

ns12- LayeredGraphPlot[edges2, Left, VertexLabeling - True]



{v1e, -2}

{v1s, 4}

/4

{v4, -5} — {v14, 3}

N\

{v13, -6}

{v12, -2}

/

{ve, 18} — {v3, 3} — {v11,2}

out[512]= \

{vao, 1}
{ve, 2}

{vs, 1}

/

{v2, 8} — {w7, 13}

N

{ve, -7}

{vs, 8}

Executing scantree on (T2,C2) with significance level N=16 (round 1)

nsi3:= scantree[T2, C2, 16, {{1, "A"}}, {1}, {}, 1]
treetest finished
properedges finished
omega finished
vertices: {1,2,3,4,5,6,7, 8,9, 10, 11, 12, 13, 14, 15, 16}
roots: {1}

leaves: {5,6,7, 8,9, 10, 11, 12, 13, 14, 15, 16}
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out[513]=

In[514]:=

N: 16

LIS: ({1, A}}

new LIS: {}
LIP: {1}
LSP: {}

out: o[l]= 1
out: sign[18]

LSP: {1}

LIP: {1}

LIS: ({1, A}}

out: 6[1]= 0

newlLIS: {{1, A}}

new LIS: {{1, A}}

new LIP: {}

new LSP: {1}

output: {1, sign[18], 0}

{({{1, A}}, {}, {1}, {1, sign[18], O}}
Executing scantree on (T2, C2) with significance level N =8 (round 2)

scantree[T2, C2, 8, %[[1]], %[[2]1], %[[31]1, 1]

treetest finished

properedges finished

omega finished

vertices: (1,2, 3, 4,5,6,7, 8,9, 10, 11, 12, 13, 14, 15, 16}
roots: {1}

leaves: {5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16}

N: 8

LIS: {{1, A}}

new LIS: {}
LIP: ()
LSP: {1}
LSP: {1}
LIP: ()

LIS: ({1, A}}
out: 6[1]= 1
out: o[2]= 0
LSP: {1}
LIP: {2}

out: o[3]= 0



spiht-examples.nb | 9

LSP: {1}

LIP: {2, 3}

out: o[4]= 0

LSP: {1}

LIP: {2, 3, 4}

LIS: {{1, B}}

LIS: {{1, B}}

out: A[l]= 1

LIS: {{2, A}, {3, A}, {4, A}}
LIS: {{2, A}, {3, A}, {4, A}}
out: 6[2]= 1

out: o[5]=1

out: sign[8]

LSP: {1, 5}

LIP: {2, 3, 4}

out: o[6]= 0

LSP: {1, 5}

LIP: {2, 3, 4, 6}

out: o[7]= 1

out: sign[13]

LSP: {1, 5, 7}

LIP: {2, 3, 4, 6}

out: o[8]= 0

LSP: {1, 5, 7}

LIP: {2, 3, 4, 6, 8}

LIS: {{3, A}, {4, A}}
out: 6[3]= 0

newlLIS: {{3, A}}

LIS: {{4, A}}

out: 6[4]= 0

newlLIS: {{3, A}, {4, A}}
new LIS: {{3, A}, {4, A}}
new LIP: {2, 3, 4, 6, 8}
new LSP: {1, 5, 7}
output: {l, 0,0,0,1,1,1, sign[8], 0, 1, sign[13], 0, O, 0}

oustal= { {{3, A}, {4, A}}, {2, 3, 4, 6,8}, {1,5, 7},
{1,0,0,0,1,1, 1, sign(8], 0, 1, sign[13], 0, 0, 0}}

Executing scantree on (T2, C2) with significance level N = 4 (round 3)
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ns15p= scantree[T2, C2, 4, %[[1]], %[[2]1]1, %[[311, 1]
treetest finished
properedges finished
omega finished
vertices: {1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16}
roots: {1}
leaves: {5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16}
N: 4
LIS: {{3, A}, {4, A}}
new LIS: {}

LIP: {2, 3, 4, 6, 8}

LSP: {1,5, 7}

out: o[2]=1

out: sign([6]

out: o[3]= 0

out: o[4]=1

out: sign[-5]

out: o[6]=1

out: sign[-7]

out: o[8]= 0

LSP: {1,5,7, 2, 4, 6}

LIP: {2, 3, 4,6, 8, 3, 8}
LIS: {{3, A}, {4, A}}

out: 6[3]= 0

newlLIS: {{3, A}}

LIS: {{4, A}}

out: 6[4]=1

out: o[13]=1

out: sign[-6]

LSP: {1,5,7, 2, 4, 6, 13}
LIP: {2, 3, 4,6, 8, 3, 8}
out: o[l14]1= 0

LSP: {1,5,7, 2, 4, 6, 13}
LIP: {2, 3, 4, 6, 8, 3, 8, 14}
out: o[15]=1

out: sign[4]

LSP: {1,5,7, 2, 4, 6, 13, 15}
LIP: {2, 3, 4, 6, 8, 3, 8, 14}

out: o[l16]= 0
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LSP: {1,5,7, 2, 4, 6, 13, 15}

LIP: {2, 3, 4,6, 8, 3,8, 14, 16}

new LIS: {{3, A}}

new LIP: {3, 8, 14, 16}

new LSP: {1,5, 7,2, 4, 6, 13, 15}

output: {l, sign([6], 0, 1, sign[-5], 1, sign[-7], 0, 0, 1, 1, sign[-6], O, 1, sign[4], 0}

oursis= {{{3, A}}, {3, 8, 14, 16}, {1, 5,7, 2, 4, 6, 13, 15},
{l’ Sign[G} ’ 0, la S—ign[_SJ ’ l’ Sign[_Y] ’ Oa O’ l) la S—ign[_6] ) 0’ l: S—ign[“'} ’ 0}}

Executing scantree on (T2, C2) with significance level N = 2 (round 4)

nis1e= scantree[T2, C2, 2, %[[1]1], %[[2]1], %[[3]1]1, O]
treetest finished
properedges finished
omega finished

ousie- {{}, {8, 10}, {1, 5,7, 2, 4, 6, 13, 15, 3, 14, 16, 9, 11, 12},
{1, Sign[3} » 0, 1, S—ign[3] » 1, sw‘gn[—z} » 1, 1, sign[z} » 0, 1, sign[z] » 1, sign[—z}}}

Executing scantree on (T2, C2) with significance level N = 1 (round 5)

ns17= scantree[T2, C2, 1, %[[1]1], %[[2]1], %[[3]1]1, 1]
treetest finished
properedges finished
omega finished
vertices: {1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16}
roots: {1}

leaves: {5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16}

N: 1

LIS: {}

new LIS: {}
LIP: {8, 10}

LSP: {1, 5,7, 2, 4, 6, 13, 15, 3, 14, 16, 9, 11, 12}
out: o[8]=1

out: sign[1]

out: o[l10]=1

out: sign[1]

LSP: (1,5, 7,2, 4, 6, 13, 15, 3, 14, 16, 9, 11, 12, 8, 10}

LIP: {8, 10}
new LIS: {}
new LIP: {}

new LSP: {1, 5,7, 2, 4, 6, 13, 15, 3, 14, 16, 9, 11, 12, 8, 10}
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output: {1, sign[1], 1, sign[1]}

ousi7- {{}, {}, {1,5,7,2, 4,6, 13,15, 3, 14, 16, 9, 11, 12, 8, 10},
{1, sign(1], 1, sign[1]}}

Third example

The data (T3,C3)

nsis= T3 = Flatten[Join[{1, 2, 3, 4}, Table[Table[a, {4}], {a, 2, 16}]]11];

nisio- Table[T3[[M2L[i, j1 +111, {i, ®, 7}, {j, ©, 7}]1 // MatrixForm

Out[519]//MatrixForm=

1 2 2 2 5 5 6 6
3 4 2 2 5 5 6 6
3 3 4 4 7 7 8 8
3 3 4 4 7 7T 8 8
9 9 10 10 13 13 14 14
9 9 10 10 13 13 14 14
11 11 12 12 15 15 16 16

11 11 12 12 15 15 16 16

w20~ C3 = {62, 34, -31, 24, 18, 17, -15, 14, 42, 29, -12, 15, -35, 10, -9, 15, -4, 1, -11,
0, -2,6,4,-1,29, 10, -1,9, 6,9, 5, 13, 4, 45, 3, 0, 13, -1, -2, 21, 0,
13, -1,7, 4,5, -11, 3, 26, -21, -1,0,3,1,7,9,4,5, 0, 8,6, 0, 2, 7};

nis21= Table[C3[[M2L[i, j1 +111, {i, ©, 7}, {j, ©, 7}] // MatrixForm

Out[521]//MatrixForm=

62 34 18 17 -4 1

-31 24 -15 14 -11 ©

42 29 -35 10 29

-12 15 -9 15 -1 9

4 45 13 -1 26 -21
(0]
5
8

(o]

0

3 6 -2 21 -1
06 13 4 5 4
-1 7 -11 3 0]

|
NONWO O A
=
w

~No o+

Executing scantree on (T3, C3) with significance level N =32 (round 1)

ns22p- scantree[T3, C3, 32, {{2, "A"}, {3, "A"}, {4, "A"}}, {1, 2, 3, 4}, {}, 1]
treetest finished
properedges finished
omega finished

vertices: {1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43,
44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64}

roots: {1, 2, 3, 4}

leaves: {1, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46,
47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64}

N: 32

LIS: ({2, A}, {3, A}, {4, A}}



new

LIP:
LSP:
out:
out:
out:
out:
out:
out:
LSP:
LIP:
LIS:

out:

LIS: {}

{1,2,3, 4}

{1, 2}
{l$ 2’ 3’ 4? 3’ 4}
{{2, A}, {3, A}, {4, A}}

6(2]= 0

newlLIS: {{2, A}}

LIS:
out:
out:
out:
LSP:
LIP:
out:
LSP:
LIP:
out:
LSP:
LIP:
out:
LSP:
LIP:
LIS:
LIS:
out:
out:
out:
LSP:
LIP:
out:
LSP:

LIP:

{{3, A}, {4, A}}

5[3]= 1

o[9]= 1

sign[42]

{1, 2, 9}

{1, 2, 3, 4, 3, 4}

o[10]= 0

{1, 2, 9}

{1, 2, 3, 4, 3, 4, 10}
o[ll]= ©

{1, 2, 9}

{1, 2,3, 4,3, 4, 10, 11}
o[12]= 0

{1, 2, 9}

{1, 2, 3, 4, 3, 4, 10, 11, 12}
{{4, A}, {3, B}}

{{4, A}, {3, B}}

5[41= 1
o[13]=1
sign[-35]

{1, 2,9, 13}

(1,2, 3, 4, 3, 4, 10, 11, 12}
o[14]= @

{1, 2,9, 13}

{1, 2, 3, 4, 3, 4, 10, 11, 12, 14}
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out: o[15]= 0

LSP: {1, 2,9, 13}

LIP: {1, 2, 3, 4, 3, 4, 10, 11, 12, 14, 15}

out: o[l16]= 0

LSP: {1, 2,9, 13}

LIP: {1, 2, 3, 4, 3, 4, 10, 11, 12, 14, 15, 16}

LIS: {{3, B}, {4, B}}

LIS: {{3, B}, {4, B}}

out: A[3]=1

LIS: {{4, B}, {9, A}, {10, A}, {11, A}, {12, A}}
LIS: {{4, B}, {9, A}, {10, A}, {11, A}, {12, A}}
out: A[4]= 0

newlLIS: {{2, A}, {4, B}}

LIS: {{9, A}, {10, A}, {11, A}, {12, A}}

out: 56[9]=1

out: o[33]= 0

LSP: {1, 2,9, 13}

LIP: {1, 2, 3, 4, 3, 4, 10, 11, 12, 14, 15, 16, 33}
out: o[34]1=1

out: sign[45]

LSP: {1, 2,9, 13, 34}

LIP: {1, 2, 3, 4, 3, 4, 10, 11, 12, 14, 15, 16, 33}
out: o[35]= 0

LSP: {1, 2,9, 13, 34}

LIP: {1, 2, 3, 4, 3, 4, 10, 11, 12, 14, 15, 16, 33, 35}
out: o[36]= 0

LSP: {1, 2,9, 13, 34}

LIP: {1, 2, 3, 4, 3, 4, 10, 11, 12, 14, 15, 16, 33, 35, 36}
LIS: {{10, A}, {11, A}, {12, A}}

out: 6[10]= 0

newLIS: {{2, A}, {4, B}, {10, A}}

LIS: {{11, A}, {12, A}}

out: 6[11]1= 0

newLIS: {{2, A}, {4, B}, {10, A}, {11, A}}

LIS: {{12, A}}

out: 6[12]= 0

newLIS: {{2, A}, {4, B}, {10, A}, {11, A}, {12, A}}
new LIS: {{2, A}, {4, B}, {10, A}, {11, A}, {12, A}}

new LIP: {3, 4, 10, 11, 12, 14, 15, 16, 33, 35, 36}
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new LSP: {1, 2, 9, 13, 34}
output: {l, sign[62], 1, sign[34], 0, 0, 0, 1, 1, sign[42],
0, 0,0,1,1, sign(-35],0,0,0,1,0,1, 0, 1, sign[45], 0, 0, 0, O, O}
ourse2= {{{2, A}, {4, B}, {10, A}, {11, A}, {12, A}},
{3, 4, 10, 11, 12, 14, 15, 16, 33, 35, 36}, {1, 2, 9, 13, 34},
{1, sign[(62], 1, sign[34], 0, 0, 0, 1, 1, sign[42], 0, 0, O,
1,1, sign[-35],0,0,0,1,0,1,0, 1, sign[45], 0, 0, 0, 0, 0}}

Executing scantree on (T3, C3) with significance level N = 16 (round 2)

nses= scantree[T3, C3, 16, %[[1]], %[[2]1], %[[31], O]
treetest finished
properedges finished
omega finished
oupsesl= { { {11, A}, {12, A}, {14, A}, {15, A}, {16, A}, {5, A}, {6, A}, {8, A}},
{11, 12, 14, 15, 16, 33, 35, 36, 7, 8, 37, 38, 39, 51, 52, 26, 27, 28},
{1, 2, 9, 13, 34, 3, 4, 10, 5, 6, 40, 49, 50, 25},
{1, sign[-31], 1, sign[24], 1, sign[29], 0,0, 0,0, 0,0, 0,0, 1,1,
sign[(18], 1, sign[17], 6, 0, 1,1, 0, 0, 0, 1, sign[21], 0, 0,1, 1, 1,
sign[(26], 1, sign[-21], 0, 0, 0, 0, 0, 0, 0, 1, 1, sign[29], 0, 0, 0, O}}

Executing scantree on (T3, C3) with significance level N =8 (round 3)

inse4)= scantree[T3, C3, 8, %[[1]1], %[[2]1]1, %[[3]1]1, O]
treetest finished
properedges finished

omega finished
ousea- {{{16, A}, {6, A}}, {33, 35, 36, 38, 39, 51, 52, 27, 41,

43, 44, 45, 46, 48, 53, 54, 55, 57, 58, 59, 17, 18, 20, 29, 31},

{1, 2,9, 13, 34, 3, 4, 10, 5, 6, 40, 49, 50, 25, 11, 12, 14,

15, 16, 7, 8, 37, 26, 28, 42, 47, 56, 60, 19, 30, 32},

{1, sign[-12], 1, sign[15], 1, sign[1@], 1, sign[-9], 1, sign[15], 0, 0, 0, 1,
sign[-15], 1, sign[14], 1, sign[13], 0, 0, 0, 0, 1, sign[10], 0, 1, sign[9], 1,
0,1, sign[(13}, 0, 0,1, 0,0, 1, sign(-11], 0, 1, 0, 0, 0, 1, sign[9], 1, 0, O,
0,1, sign(8], 0,1, 0,0, 1, sign[-11], 0, 0,1, 0, 1, sign[9], 0, 1, sign[13]}}

Executing scantree on (T3, C3) with significance level N = 4 (round 4)

nses)= scantree[T3, C3, 4, %[[1]1], %[[2]1]1, %[[3]1]1, O]
treetest finished
properedges finished

omega finished
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ous2s- {{}, {35, 36, 38, 39, 51, 52, 27, 41, 43, 48, 53, 54, 59, 18, 20, 62, 63, 21, 24},
(1, 2, 9, 13, 34, 3, 4, 10, 5, 6, 40, 49, 50, 25, 11, 12, 14, 15, 16, 7, 8, 37, 26, 28,
42, 47, 56, 60, 19, 30, 32, 33, 44, 45, 46, 55, 57, 58, 17, 29, 31, 61, 64, 22, 23},
{1, sign(4], 0, 6, 0, 0, 0, 0, 6, 0, 0, 1, sign[7], 1, sign[4], 1, sign[5], O,
0,0, 1, sign[7], 1, sign[4], 1, sign[5], 0, 1, sign[-4], 0, 0, 1, sign[6],
1, sign(5], 1, 1, sign(6], 0, 0, 1, sign(7], 1, 0, 1, sign[6], 1, sign[4], 0}}

Executing scantree on (T3, C3) with significance level N = 2 (round 5)

ins26)= scantree[T3, C3, 2, %[[1]]1, %[[2]]1, %[[3]1]1, O]
treetest finished
properedges finished
omega finished
oursee= {{}, {36, 38, 51, 52, 27, 41, 43, 54, 59, 18, 20, 62, 24},
{1, 2,9, 13, 34, 3, 4, 10, 5, 6, 40, 49, 50, 25, 11, 12, 14, 15,
l6, 7, 8, 37, 26, 28, 42, 47, 56, 60, 19, 30, 32, 33, 44, 45, 46,
55, 57, 58, 17, 29, 31, 61, 64, 22, 23, 35, 39, 48, 53, 63, 21},
{1, sign(3], 0, 0, 1, sign(-2], 6, 60, 0, 0, 0, 1, sign[3], 1,
sign(3], 6, 0, 6, 0, 0, 1, sign[2], 1, sign[-2], 0}}

Executing scantree on (T3, C3) with significance level N = 1 (round 6)

ins271= scantree[T3, C3, 1, %[[1]]1, %[[2]]1, %[[3]11, O]
treetest finished
properedges finished
omega finished
ous27- {{}, {36, 52, 41, 59, 20, 62},
{1, 2, 9, 13, 34, 3, 4, 10, 5, 6, 40, 49, 50, 25, 11, 12, 14, 15, 16, 7, 8,
37, 26, 28, 42, 47, 56, 60, 19, 30, 32, 33, 44, 45, 46, 55, 57, 58, 17, 29,
31, 61, 64, 22, 23, 35, 39, 48, 53, 63, 21, 38, 51, 27, 43, 54, 18, 24},
{6, 1, sign(-1], 1, sign[-1], 0, 1, sign[-1], 0, 1, sign[-1],
1, sign[1l], 0, 1, sign[1], 0, 0, 1, sign[-1]}}

Example (T3,C3) with the SPIHT-algorithm

nis28= spiht[T3, C3, 6, 0]
treetest finished
properedges finished
omega finished
treetest finished
properedges finished
omega finished

round: 1 NN: 32
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sorting: {1, sign[62], 1, sign[34], 0, 0, 0, 0, 0, O, 1, sign[42], 0, 0, 0, 1, sign[-35], O,
o, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 6, 6, 0, ®, @, 0, O, 1, sign[45], 0, 0, 0, 0, O, O, O,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,1,
sign[45], 0, 0, 0, 0, 0, @, @, @, @, @, 0, O, O, O, O, O, O, @, @, 0, 0, 0, 0, 0, O, O, O,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0}

round: 2 NN: 16

treetest finished

properedges finished

omega finished

, sign[-31], 1, sign[24], 1, sign[18], 1, sign[17], 0, 0, 1, sign[29], 0, 0, O,

, 0,1, sign[29], O ,0,0,0,0,0,1, sign[21],

[26], 1, sign[-21], O, 0,0,0,0,0,0,0,

[29],0’ 0’ O’ O’ l’ 0’ n[21]709 0) l’ l’

’OJ 0’ o’ o’ 0’ O, OJ 0’
0,0,0,0,0,0,0,0}

sorting: {
0, 0,0
0, 0,0,
0, 0,0

sign[26], 1, sign[-21], 0, O

0, 0,0,0,0,0,0,0,0,0,0,

I

0, 0,0
0, 0, 1, sig
0,1, 1, sig

3

1
0, 0,0
0, 0,0, n
0, 0,0 , 1, sign i

,0,0,0,0,0,0,0,0,0,0,0,0
0,0,0,0,0,0,0,0,0,0,0,0,

refinement: {bit[62, 4], bit[34, 4], bit[42, 4], bit[35, 4], bit[45, 4], bit[45, 4]}

round: 3 NN: 8

treetest finished

properedges finished

omega finished

sorting: {l, sign[-15], 1, sign[14], 1, sign[-12], 1, sign[15], 1, sign[10], 1, sign[-9],
1, sign(15], 0, 0, 1, sign[-11], 06, 0, ®, @, 0, 1, sign[1l0], O, 1, sign[9], O, 1,
sign[(9], 06, 1, sign[13], 0, 0, 0, 1, sign[13], 0, 0, 0, 1, sign[13], 0, 0,0, 0, 1,
sign[-11], 0, 0, 6, 0, 0, 0, 1, sign[9], 0, 6, 0, 1, sign[8], 0, 0, 0, 0, 0, 0, 0, 1
sign[(1l0], 0, 1, sign[9], 1, sign[13], 0, 6, 0, 0, 1, 0, O, 1, sign[-11], 0, 0, 1,0, 1
(9], 0, 1, sign(13], 1, 0, 1, sign[13], 6, 6, 1, 0, 6, 1, sign[-11], 0, 1, 6, O, 0,

1, sign(9], 1, 0, 0,0, 1, sign(8], 0, 6, 0, 0, 0, 0, 0, @, 0, 0, 0, 0, 6, 0, O, O, 0, O,
e, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 6, 0, 06, 0, 0, 0, 0, 0, 0, 0, 6, 0, 0, 0, 0, 0, 0, O, 0}

b I

sign 0]
, 0

) )

refinement: {b'it[62, 3], bit[34, 3], bit[42, 3], bit[35, 3], bit[45, 3], bit[45, 3],
bit[31, 3], bit[24, 3], bit[18, 3], bit[17, 3], bit[29, 3], bit[29, 3], bit[21, 3],
bit[26, 3], bit[21, 3], bit[29, 3], bit[21, 3], bit[26, 3], bit[21, 3]}

round: 4 NN: 4

treetest finished

properedges finished

omega finished

sorting: {l, sign[-4], 0, 0, 0, 1, sign[6], 1, sign[4], 0, 0, 1, sign[6], 1, sign[5], 1,
S-ign[4] »0,0,0,0,0,0,1, sign[?] » 1, S'ign[4] » 1, S'ign[S] »0,0,0,0,0,1, S'ign[ﬂ,
1, sign(4], 1, sign[5], 0, 1, sign[6], 0, 0, 1, sign[7], 1, sign[4], 6, 0, 0, O, O,

0, 0, 1, sign[-4], 0, 0, 1, sign[6], 1, sign[5], 0, 0, 1, sign[7], 1, sign[4], 1,
sign([(5], 6, 06, 0, 1, sign[7], 1, sign[4], 1, sign[5], 0, 1, 0, 1, sign([6], 1, sign[4],
0,1, 1, sign(6], 0,0, 1, sign(7],0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
e, 0, 0, 0, 0, 0, 60, 0, 0, 0, 0, 0, 0, 6, 0, 0, 0, 0, ©, ©, 0, 0, 0, 0, 0, O, O, O, O, O}
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refinement: {b1t[62 2], bit[34, 2], bit[42, 2], bit[35, 2], bit[45, 2], bit[45, 2],
bit[31, 2], bit[24, 2], bit[18, 2], bit[17, 2], bit[29, 2], bit[29, 2],
bit[21, 2], bit[26, 2], bit[21, 2], bit[29, 2], bit[21, 2], bit[26, 2],
bit[21, 2], bit[15, 2], bit[14, 2], bit[12, 2], bit[15, 2], bit[10, 2], bit[9, 2],
bit[15, 2], bit[11, 2], bit[10, 2], bit[9, 2], bit[9, 2], bit[13, 2], bit[13, 2],
bit[13, 2], bit[11, 2], bit[9, 2], bit[8, 21 , bit[10, 2], bit[9, 2], bit[13, 2],
bit[11, 2], bit[9, 2], b'|t[13, 2], bit[13, 2], bit[11, 2], bit([9, 2], bit(8, 2]}

round: 5 NN: 2

treetest finished

properedges finished

omega finished

sorting: {0, 0, 1, sign[-2], 0, 0, 1, sign[3], 0, 0, 1, sign[-2], 0, O,
l’ S-ign[:ﬂ b 0’ 0’ l’ s-ign[3] ) O’ 0) 0’ l) S-ign[z] ) l) S-ign[3] ) O) O’ 0’ l’
s—ign[iz} J Q’ 0) O, 01 01 07 l’ s—ign[s] ) l’ s—ign[3] ) OJ 0’ l’ Sign[iz] J 0,
0’ l’ S-ign[z] b 0, O’ O’ 0’ O’ O’ 0’ 07 O) 0’ 0, O’ 0’ 0’ O’ O’ 0’ O) O’ 0’ 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0}

refinement: [bit[62, 1], bit[34, 1], bit[42, 1], bit[35, 1], bit[45, 1], bit[45, 1]

bit[31, 1], bit[24, 1], bit[18, 1], bit[17, 1], bit[29, 1], bit[29, 1],

bit[21, 1], bit[26, 1], bit[21, 1], bit[29, 1], bit[21, 1], bit[26, 1],

bit[21, 1], bit[15, 1], bit[14, 1], bit[12, 1], bit[15, 1], bit[10, 1], bit[9, 1],
bit[15, 1], bit[11, 1], bit[10, 1], bit[9, 1], bit[9, 1], bit[13, 1], bit[13, 1],
bit[13, 1], bit[11, 1], bit[9, 1], bit[8 ], bit[10, 1], bit[9, 1], bit[13, 1],
bit[11, 1], bit[9, 1], b‘lt[l3, 1], bit[13, 1], bit[11, 17, bit[9, 1], bit[8, 1],
bit[4, 1], bit[6, 1], bit[4, 1], bit[6, 1], bit[5, 1], bit[4, 1], bit[7, 1],
bit[4, 1], bit([5, 1], bit[7, 1], bit[4, 1], bit[5, 1], bit[6, 1], bit[7, 1],
bit[4, 1], bit[4, 1], bit[6, 1], bit[5, 1], bit[7, 1], bit[4, 1], bit[5, 1],
bit[7, 1], bit[4, 1], bit[5, 1], bit[6, 1], bit[4, 1], bit[6, 1], bit[7, l}}

round: 6 NN: 1

treetest finished

properedges finished

omega finished

sorting: {l, sign[1l], 0, 1, sign[-1], 1, sign[-
0, 1, sign[-1], 1, sign[-1], 0, 1, sign 0
sign[-1], 1, sign[-1], 0, 1, sign[1], 0, @, 1, sign[-1], 1, sign[1], O,
1, sign(-1], 0, 0, 0, 6, 0, 0, @, 0, 0, 0, 0, 6, 0, 0, 0, 0, O, 0, 0, 0, O, O,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0}

1,0, 1, sign[-1],
(1], 0, 0,0, 1, sign[-1], 1,
1

3 3
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refinement: {b1t[62, 0], bit[34, 0], bit[42, 0], bit[35, 0], bit[45, 0], bit[45, 0],
bit[31, 0], bit[24, 0], bit[18, 0], bit[17, 0], bit[29, 0], bit[29, 0], bit[21, 0],
bit[26, 0], bit[21, 0], bit[29, 0], bit[21, 0], bit[26, 0], bit[21, 0], bit[15, 0],
bit[14, 0], bit[12, 0], bit[15, 0], bit[10, 0], bit[9, 0], bit[15, 0], bit[11, 0],
bit[10, 0], bit[9, 0], bit[9, 0], bit[13, 0], bit[13, 0], bit[13, 0], bit[11, 0],
bit[9, 0], bit[8, 0], bit[10, 0], bit[9, 0], bit[13, 0], bit[11l, 0], bit[9, 0],
bit[13, 0], bit[13, 0], bit[11, 0], bit[9, 0], bit[8, 0], bit[4, 0], bit[6, 0],
bit[4, 0], bit[6, 0], bit[5, 0], bit[4, 0], bit[7, 0], bit[4, 0], bit[5, 0], bit[7, 0],
bit[4, 0], bit[5, 0], bit[6, 0], bit[7, 0], bit[4, 0], bit[4, 0], bit[6, 0], bit[5, 0],
bit[7, 0], bit[4, 0], bit[5, 0], bit[7, 0], bit[4, 0], bit([5, 0], bit[6, 0], bit[4, 0],
bit[6, 0], bit[7, 0], bit[2, 0], bit[3, 0], bit[2, 0], bit[3, 0], bit[3, 0],
bit[2, 0], bit[3, 0], bit[2, 0], bit[3, 0], bit[3, 0], bit[2, 0], bit[2, O}}

ouszsl- { {134, 0}, {146, 6}, {168, 19}, {144, 46}, {98, 74}, {88, 86})

Example (T3,C3) with the 2D-SPIHT-algorithm

In[529]:=

M3 = Table[C3[[M2L[1, j] +11], {i, ©, 7}, {j, ©®, 7}]1; M3 // MatrixForm

Out[529]//MatrixForm=

62 34 18 17 -4 1 -2 6
-31 24 -15 14 -11 © 4 -1
42 29 -35 160 29 10 6 9
-12 15 -9 15 -1 9 5 13
4 45 13 -1 26 -21 3 1
3 6 -2 21 -1 0 7 9
6 13 4 5 4 5 6 0
-1 7 -11 3 0] 8 27

nss0= spiht2D[M3, 2, 6, 0]
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round: 1 NN: 32
sorting: {1, sign[62], 1, sign[34], 0, 0, 0, 1, 1, sign[42],

0, 0,0,1,1, sign[-35], 0, 0,0, 1,0, 1,0, 1, sign[45], 0, 0, 0, O, O}
round: 2 NN: 16

sorting: {1, sign[-31], 1, sign[24], 1, sign[29], 0, 6,0, 0, 0, 0, 0,
0,1, 1, sign[18], 1, sign[17], 6, 0, 1, 1, 0, 0, 0, 1, sign[21], 0, 0, 1, 1,
1, sign(26], 1, sign[-21], 0, 0, 6, ®, 0, @0, O, 1, 1, sign[29], 0, O, O, G)}
refinement: {bit[62, 4], bit[34, 4], bit[42, 4], bit[35, 4], bit[45, 4]}
round: 3 NN: 8

sorting: {l, sign[-12], 1, sign[15], 1, sign[10], 1, sign[-9], 1, sign[15], 0, 0, 0, 1,
sign[-15], 1, sign[14], 1, sign[13], 60, 0, 0, 0, 1, sign[10], O, 1, sign[9], 1,
0, 1, sign[13], 6, 6, 1, 0, 0, 1, sign[-11], 6, 1, 0, @, @, 1, sign[9], 1, O, O,
0,1, sign(8], 6,1, 0, 0, 1, sign[(-11], 60, 6, 1, 0, 1, sign[9], 0, 1, sign[l3}}
refinement:
{bit[62, 3], bit[34, 3], bit[42, 3], bit[35, 3], bit[45, 3], bit[31, 3], bit[24, 3],
bit[29, 3], bit[18, 3], bit[17, 3], bit[21, 3], bit[26, 3], bit[21, 3], bit[29, 3]}
round: 4 NN: 4

sorting: {l, sign[(4], 0, 6, 0, 0, 0, 0, 0, 0, O, 1, sign[7], 1, sign[4], 1, sign[5],
O’ 0’ O’ l’ S-ign[7} b l’ S-ign[4} b l’ S-ign[sJ b O’ l’ S-ign[74] ) 0’ OJ l’ S-Ign[G} 3
1, sign(5], 1, 1, sign[6], 0, 0, 1, sign[7], 1, 0, 1, sign[6], 1, sign[4], O}
refinement: {bit[62, 2], bit[34, 2], bit[42, 2], bit[35, 2], bit[45, 2],
bit[31, 2], bit[24, 2], bit[29, 2], bit[18, 2], bit[17, 2], bit[21, 2],
bit[26, 2], bit[21, 2], bit[29, 2], bit[12, 2], bit[15, 2], bit[10, 2],
bit[9, 2], bit[15, 2], bit[15, 2], bit[14, 2], bit[13, 2], bit[10, 2], bit[9, 2],
b'it[13 2], bit[11, 2], bit[9, 2], bit[8, 2], bit[11, 2], bit[9, 2], bit[13, 2]}
round: 5 NN: 2

sorting: {1, sign([3], @, 0, 1, sign[-2], 6, 0,0, 0, 0,
1, sign(3], 1, sign[3], 0, 6, 0, 0, 0, 1, sign[2], 1, sign[-2], O}

refinement: {bit[62, 1], bit[34, 1], bit[42, 1], bit[35, 1], bit[45, 1],
bit[31, 1], bit[24, 1], bit[29, 1], bit[18, 1], bit[17, 1], bit[21, 1],
bit[26, 1], bit[21, 1], bit[29, 1], bit[12, 1], bit[15, 1], bit[10, 1],
bit[9, 1], bit[15, 1], bit[15, 1], bit[14, 1], bit[13, 1], bit[10, 1], bit[9, 1],
b'it[l 1], bit[11, 1], bit[9, 1], bit[8, 1], bit[11l, 1], bit[9, 1], bit[13, 1],
bit[4, 1], bit([7, 1], bit[4, 1], bit[5, 1], bit[7, 1], bit[4, 1], bit[5, 1],
bit[4, 1], bit[6, 1], bit[5, 1], bit[6, 1], bit[7, 1], bit[6, 1], bit[4, 1] }
round: 6 NN: 1

sorting: {0, 1, sign(-1], 1, sign[-1], 0, 1, sign[-1],
0, 1, sign[(-1], 1, sign[1l], 0, 1, sign[1], 0, 0, 1, sign[—l]}

refinement: {bit[62, 0], bit[34, 0], bit[42, 0], bit[35, 0], bit[45, 0], bit[31, 0],

bit[24, 0], bit[29, 0], bit[18, 0], bit[17, 0], bit[21, 0], bit[26, 0], bit[21, 0],
bit[29, 0], bit[12, 0], bit[15, 0], bit[10, 0], bit[9, 0], bit[15, 0], bit[15, 0],
bit[14, 0], bit[13, 0], bit[10, 0], bit[9, 0], bit[13, 0], bit[1l, 0], bit[9, 0],

bit[8, 0], bit[11l, 0], bit[9, 0], bit[13, 0], bit[4, 0], bit[7, 0], bit[4, 0], bit[5, 0],
bit[7, 0], bit[4, 0], bit[5, 0], bit[4, 0], bit[6, 0], bit[5, 0], bit[6, 0], bit[7, 0],
bit[6, 0], bit[4, 0], bit[3, 0], bit[2, 0], bit[3, 0], bit[3, 0], bit[2, 0], bit[2, 0]}
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oupsso)- { {30, 0}, {50, 5}, {67, 14}, {49, 31}, {25, 45}, {20, 51}}

ne41= spiht2Dshort[M3, 2, 6, 0]
round: 1 NN: 32
sorting bits: 30
round: 2 NN: 16
sorting bits: 50
refinement bits: 5
round: 3 NN: 8
sorting bits: 67
refinement bits: 14
round: 4 NN: 4
sorting bits: 49
refinement bits: 31
round: 5 NN: 2
sorting bits: 25
refinement bits: 45
round: 6 NN: 1
sorting bits: 20

refinement bits: 51

Out[641]//TableForm=

round sortbits refinebits total
1 30 (0] 30
2 50 5 85
3 67 14 166
4 49 31 246
5 25 45 316
6 20 51 387

niesel= 2 spiht2Dshort

Same as spiht2D, but only bit consumption
is recorded and given as output
Original file: spiht-2D.nb



