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(* Tensor GSVD of Patient- and Platform-Matched Tumor and Normal aCGH Datasets *)

(* Initialize *)

Clear@"Global`*"D
SetOptions@Graphics, BaseStyle Ø 8FontFamily Ø "Courier"<D;
resolution = 3600;

(* Define Path to Datasets *)

path = "DesktopêOVêDataê";

(* Define the Tensor GSVD Function *)

tGSVD@tumor1_, tumor2_, normal1_, normal2_D :=
Module@8zTumorArraylets, zNormalArraylets, tumorCore, normalCore,

xProbelets, yProbelets, tumorArraylets, normalArraylets, d1, d2,
probelets, tumorData1, tumorData2, normalData1, normalData2<, H

H* Compute the Mode-x Tensor GSVD *L
8xProbelets, tumorArraylets, normalArraylets, d1, d2< =
gsvd@Join@tumor1, tumor2D, Join@normal1, normal2DD;

H* Compute the Mode-z Tensor GSVD *L
8probelets, zTumorArraylets, zNormalArraylets, d1, d2< =
gsvd@Join@tumor1, tumor2, 2D, Join@normal1, normal2, 2DD;

H* Compute the Mode-y Tensor GSVD *L
8yProbelets, tumorArraylets, normalArraylets, d1, d2< =
gsvd@Transpose@Join@8Flatten@tumor1D<, 8Flatten@tumor2D<DD,
Transpose@Join@8Flatten@normal1D<, 8Flatten@normal2D<DDD;

H* Order the First Probelet and the Corresponding Tumor and Normal Arraylets *L
tumorData1 = tumor1@@All, Ordering@xProbelets@@1DDDDD;
tumorData2 = tumor2@@All, Ordering@xProbelets@@1DDDDD;
normalData1 = normal1@@All, Ordering@xProbelets@@1DDDDD;
normalData2 = normal2@@All, Ordering@xProbelets@@1DDDDD;
xProbelets = xProbelets@@All, Ordering@xProbelets@@1DDDDD;
yProbelets@@1DD = yProbelets@@1DD * H-1L;
H* Compute the Tensor GSVD Core *L
8tumorCore, normalCore< = coreTensor@tumorData1, tumorData2, normalData1,

normalData2, xProbelets, yProbelets, zTumorArraylets, zNormalArrayletsD;
8tumorData1, tumorData2, normalData1, normalData2, zTumorArraylets,
zNormalArraylets, tumorCore, normalCore, xProbelets, yProbelets<

LD



(* Define the GSVD Function *)

gsvd@tumorData_, normalData_D :=
Module@8q, q1, q2, r, u1, u2, w1, w2, vt1, vt2, d1, d2, signs, probelets,

tumorArraylets, normalArraylets, tumorProbes, normalProbes, arrays<, H

8tumorProbes, arrays< = Dimensions@tumorDataD;
8normalProbes, arrays< = Dimensions@normalDataD;
H* Compute the QR Decomposition of the Appended Tumor and Normal Datasets *L
8q, r< = QRDecomposition@Join@tumorData, normalDataDD;
q = Transpose@qD;
H* Compute the SVD of the Tumor Block of Q *L
q1 = q@@1 ;; tumorProbesDD;
8u1, w1, vt1< = SingularValueDecomposition@q1, arraysD;
vt1 = Transpose@vt1D.r;
d1 = DiagonalMatrix@Diagonal@Sqrt@vt1.Transpose@vt1DDDD;
Do@vt1@@aDD = vt1@@aDD ê d1@@a, aDD, 8a, 1, arrays<D;
d1 = w1.d1;
probelets = vt1;
tumorArraylets = u1;
H* Compute the SVD of the Normal Block of Q *L
q2 = q@@tumorProbes + 1 ;; normalProbes + tumorProbesDD;
8u2, w2, vt2< = SingularValueDecomposition@q2, arraysD;
vt2 = Transpose@vt2D.r;
d2 = DiagonalMatrix@Diagonal@Sqrt@vt2.Transpose@vt2DDDD;
Do@vt2@@aDD = vt2@@aDD ê d2@@a, aDD, 8a, 1, arrays<D;
H* Order the SVD of the Normal Block of Q by Ascending Singular Values *L
vt2 = Transpose@Take@

Transpose@Sort@
Transpose@
Join@8Diagonal@w2D<, Transpose@vt2DD
DDDD@@2 ;; arrays + 1DDD;

d2 = DiagonalMatrix@
Sort@Diagonal@w2DD *
Transpose@Sort@

Transpose@
Join@8Diagonal@w2D<, 8Diagonal@d2D<D
DDD@@2DDD;

normalArraylets =
Take@Transpose@

Sort@Transpose@
Join@8Diagonal@w2D<, u2D
DDD@@2 ;; normalProbes + 1DDD;

signs = DiagonalMatrix@Diagonal@vt2.Transpose@vt1DDD;
vt2 = signs.vt2;
normalArraylets = normalArraylets.signs;
8probelets, tumorArraylets, normalArraylets, d1, d2<

LD
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(* Define the Core Tensor Function *)

coreTensor@tumor1_, tumor2_, normal1_, normal2_,
xProbelets_, yProbelets_, zTumorArraylets_, zNormalArraylets_D :=

Module@8tumorCore, normalCore<, H

tumorCore = Transpose@
8Dot@tumor1, Inverse@xProbeletsDD, Dot@tumor2, Inverse@xProbeletsDD<, 83, 1, 2<D;

normalCore = Transpose@8Dot@normal1, Inverse@xProbeletsDD,
Dot@normal2, Inverse@xProbeletsDD<, 83, 1, 2<D;

tumorCore = Dot@Transpose@zTumorArrayletsD, tumorCoreD;
normalCore = Dot@Transpose@zNormalArrayletsD, normalCoreD;
tumorCore = Dot@tumorCore, Inverse@yProbeletsDD;
normalCore = Dot@normalCore, Inverse@yProbeletsDD;
8tumorCore, normalCore<

LD

(* Define the Arraylet Standardization *)

centeredArraylet@arraylet_D :=
Module@8arrayletMedian, medianAbsoluteDeviations, arrayletCentered<,
HarrayletMedian = Median@arrayletD;
medianAbsoluteDeviations = 1.4826 * MedianDeviation@arrayletD;
arrayletCentered = Harraylet - arrayletMedianL ê medianAbsoluteDeviations;
8arrayletCentered, arrayletMedian, medianAbsoluteDeviations<

LD

(* Define the Chromosome Band Coordinates *)

arrayletVariables@armBandCoordinates_, arm_D :=
Module@8armBands, xcoordinates, list, bands, indices, num, subLists, minVal, maxVal<, H

armBands = armBandCoordinates;
armBands@@2 ;;, 2DD = armBands@@2 ;;, 2DD + 1;
armBands@@2 ;;, 3DD = armBands@@2 ;;, 3DD + 1;
xcoordinates = Range@Length@armDD;
list = Transpose@Join@8xcoordinates<, 8arm@@All, -1DD<DD;
bands = Range@Length@armBandsDD;
indices = Flatten@Map@Hnum = Ò;

Position@arm@@All, 2DD, _?HÒ § armBands@@num, 3DD &LD@@-1DDL &,
Range@2, Length@armBandsDDDD;

indices = DeleteDuplicates@indicesD;
subLists =
Map@If@Ò ¹≠ 1, list@@indices@@Ò - 1DD + 1 ;; indices@@ÒDDDD, list@@1 ;; indices@@ÒDDDDD &,
Range@Length@indicesDDD;

minVal = Round@Min@arm@@All, -1DDDD;
maxVal = Ceiling@Max@arm@@All, -1DDDD;
8subLists, minVal, maxVal, indices<

LD
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(* Define the Segments *)

armSegments@arm_, arrayletMedian_, medianAbsoluteDeviations_D :=
Module@8armsegments, segmentMean, scaledSegmentMean<,
Harmsegments = Import@path <> "Tumor_Arraylets_1.txt", "Table"D;
If@arm ¹≠ "6p+12p", armsegments = armsegments@@Position@armsegments@@All, 2DD, armD@@1DD@@

1DD ;; Position@armsegments@@All, 2DD, armD@@-1DD@@1DDDD;,
armsegments = Join@armsegments@@Position@armsegments@@All, 2DD, 6D@@1DD@@1DD

;; Position@armsegments@@All, 2DD, 6D@@-1DD@@1DDDD,
armsegments@@Position@armsegments@@All, 2DD, 12D@@1DD@@1DD ;;

Position@armsegments@@All, 2DD, 12D@@-1DD@@1DDDDD;D;
segmentMean = armsegments@@All, 10DD;
scaledSegmentMean = HsegmentMean - arrayletMedianL ê medianAbsoluteDeviations;
armsegments@@All, 10DD = scaledSegmentMean;
armsegments@@All, 8DD = armsegments@@All, 10DD;
armsegments

LD

(* Define the Arraylet Plot *)

arrayletPlotDisplay@arm_, subLists_, xticks_, minVal_, maxVal_, indices_, segments_,
genes_, armName_, letter_, colorDefinitions_, probes_: 0D := Module@8bandarraylet<, H

bandarraylet = Show@ListPlot@subLists, AspectRatio Ø 0.15, FrameLabel Ø 8None,
Framed@Column@8Style@"Relative DNA", FontFamily Ø "Courier", FontSize Ø labelsizeD,

Style@"Copy Number", FontFamily Ø "Courier", FontSize Ø labelsizeD<, CenterD,
FrameStyle Ø None, FrameMargins Ø 880, 0<, 82, 0<<D<,

AxesStyle Ø 8Directive@Dashed, AbsoluteThickness@1.5DD, Directive@BlackD<,
Frame Ø True, FrameStyle Ø Directive@AbsoluteThickness@1.5DD, FrameTicks Ø
88<, 88minVal, Style@ToString@minValD, FontFamily Ø "Courier", FontSize Ø ticksizeD,

80, 0.005<<, 80, Style@ToString@0D, FontFamily Ø "Courier", FontSize Ø ticksizeD,
80, 0.005<<, 8maxVal, Style@ToString@maxValD, FontFamily Ø "Courier",
FontSize Ø ticksizeD, 80, 0.005<<<, xticks, 8<<,

PlotRange Ø 881, Length@armD<, 8Round@minVal, 10^-2D, maxVal<<,
PlotRangePadding Ø None, PlotStyle Ø
Map@8colorDefinitions@@ÒDD, PointSize@0.002D< &, Range@Length@indicesDDD, PlotLabel Ø
Framed@Style@Column@8Style@"   " <> armName, FontSize Ø 16, FontFamily Ø "Courier"D,

letter <> "Tumor Arraylet"<, Spacings Ø 0.5D, FontFamily Ø "Courier",
FontSize Ø labelsizeD, FrameStyle Ø None, FrameMargins Ø 880, 0<, 84, 0<<DD,

Graphics@8Black, Thickness@0.001D, Map@Line@88Ò@@1DD, Ò@@3DD<, 8Ò@@2DD, Ò@@3DD<<D &,
segments@@All, 6 ;; 8DDD<D, If@armName ã "6p+12p", Graphics@

8Black, Dashed, Line@88probes + 1, N@Round@minVal, 10^-2DD<, 8probes + 1, maxVal<<D<,
Directive@AbsoluteThickness@1.5DDD, 8<D, Graphics@8Arrowheads@0.006D,
Map@Arrow@88Ò@@3DD, Ò@@4DD<, 8Ò@@1DD, Ò@@2DD<<D &, genes@@2 ;;DDD<D,

Graphics@Map@Style@Text@Ò@@6DD, 8Ò@@3DD + Ò@@8DD, Ò@@4DD + Ò@@5DD<D, Symbol@Ò@@7DDD,
FontFamily Ø "courier", FontSize Ø labelsizeD &, genes@@2 ;;DDDD,

ImageSize Ø 81014, 204<, ImagePadding Ø 8876, 50<, 85, 20<<D;
bandarraylet

LD

(* Define the Tick Marks in the Arraylet Plot *)

xTicks@indices_D := Module@8xticks<, H

xticks = Join@881, Style@Framed@ToString@1D, FrameStyle Ø None,
FrameMargins Ø 88Automatic, Automatic<, 80, 0.25<<D, FontFamily Ø "Courier",

FontSize Ø ticksizeD, 80, 0.005<<<,
Map@8indices@@Ò - 1DD, Style@Framed@ToString@ÒD, FrameStyle Ø None,

FrameMargins Ø 88Automatic, Automatic<, 80, 2<<D, FontFamily Ø "Courier",
FontSize Ø ticksizeD, 80, 0.005<< &, Range@2, Length@indicesDDDD;

xticks
LD
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(* Define the Tick Marks in the Tumor Raster *)

xTicksRaster@indices_, armBands_D := Module@8tickPosition, xticks<, HtickPosition =
Map@If@Ò ¹≠ 1, Floor@Hindices@@Ò - 1DD + 1L ê stepD, 0D &, Range@Length@indicesDDD;

xticks = Transpose@Join@8tickPosition<, 8Map@Style@Framed@ToString@ÒD, FrameStyle Ø None,
FrameMargins Ø 88Automatic, Automatic<, 80, -1<<D, FontFamily Ø "Courier",

FontSize Ø ticksizeD &, Range@Length@armBandsD - 1DD<,
8Table@80, 0.005<, 8Length@armBandsD - 1<D<DD;

xticks
LD

(* Define the Tumor Raster *)

tumorRaster@tumor1_, tumor2_D :=
Module@8tumorData, tumorProbes, binnedTumorData, bineedRows, arrays, raster,

adjustedValue, binnedRows<, HtumorData = Median@Join@8tumor1<, 8tumor2<DD;
tumorProbes = Dimensions@tumor1D@@1DD;
binnedTumorData =
Table@Mean@tumorData@@a ;; a + step - 1DDD, 8a, 1, Floor@tumorProbes, stepD, step<D;

8binnedRows, arrays< = Dimensions@binnedTumorDataD;
raster = Table@adjustedValue = binnedTumorData@@a, bDD;

If@adjustedValue > 0, 8adjustedValue, 0, 0<, 80, adjustedValue, 0<D,
8a, 1, binnedRows<, 8b, 1, arrays<D;

raster@@All, All, 2DD = -raster@@All, All, 2DD;
raster = Transpose@raster * rastercontrastD;
raster

LD

(* Define the Raster Display *)

rasterPlotDisplay@sortedRaster_, xticks_, letter_D := Module@8rasterFig<, H

rasterFig = Graphics@Raster@sortedRaster, ColorFunction Ø RGBColorD,
ImageSize Ø 8940, 320<, FrameLabel Ø 8Framed@

Column@8Style@"Cytogenetic Bands", FontFamily Ø "Courier", FontSize Ø labelsize,
FontTracking Ø "Plain"D, Style@letter <> "Tumor Relative DNA Copy Number",
FontFamily Ø "Courier", FontSize Ø labelsize, FontTracking Ø "Plain"D<, CenterD,

FrameStyle Ø None, FrameMargins Ø 880, 0<, 80, -5<<D, None, None,
Framed@Style@"Patients", FontFamily Ø "Courier", FontSize Ø labelsizeD,
FrameStyle Ø None, FrameMargins Ø 880, 0<, 80, 1<<D<,

PlotRangePadding Ø None, ImagePadding Ø 882, 49.5<, 852.5, 0<<,
AspectRatio Ø 0.3, Frame Ø True,
FrameStyle Ø Directive@AbsoluteThickness@1.5DD,
FrameTicks Ø 8xticks, None, None,

Map@8Ò, Style@ToString@ÒD, FontFamily Ø "Courier", FontSize Ø ticksizeD, 80, 0.005<< &,
81, 50, 100, 150, 200<D<D;

rasterFig
LD
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(* Define the Probelet Coefficient Classes and the Probelet Cutoff *)

probeletVariables@probelet_, probeletcutoff_D :=
Module@8probeletCentered, scaledProbeletCutoff, indx, lowGroup, highGroup, minVal, maxVal<,
HprobeletCentered = Hprobelet - Median@probeletDL ê HMedianDeviation@probeletD * 1.4826L;
scaledProbeletCutoff = Hprobeletcutoff - Median@probeletDL ê

HMedianDeviation@probeletD * 1.4826L;
indx = Position@probeletCentered, _?HÒ § scaledProbeletCutoff &LD@@-1DD@@1DD;
lowGroup = Transpose@Join@8probeletCentered@@1 ;; indxDD<, 8Range@indxD<DD;
highGroup = Transpose@

Join@8probeletCentered@@indx + 1 ;;DD<, 8Range@indx + 1, Length@probeletCenteredDD<DD;
minVal = Min@probeletCenteredD;
maxVal = Max@probeletCenteredD;
8lowGroup, highGroup, minVal, maxVal, scaledProbeletCutoff<

LD

(* Define the Probelet Plot *)

probeletPlotDisplay@lowGroup_, highGroup_, xticks_, probeletCutoff_, letter_, armName_: ""D :=
Module@8probeletFig<, H

probeletFig = Show@ListPlot@8lowGroup, highGroup<,
Frame Ø True, FrameStyle Ø Directive@AbsoluteThickness@1.5DD,
FrameLabel Ø 8Framed@Column@8Style@"Relative DNA Copy Number in",

FontFamily Ø "Courier", FontSize Ø labelsize, FontTracking Ø "Plain"D,
Style@"Median Absolute Deviations", FontFamily Ø "Courier",
FontSize Ø labelsize, FontTracking Ø "Plain"D<, CenterD,

FrameStyle Ø None, FrameMargins Ø 880, 0<, 80, -3<<D,
Framed@Style@letter <> "Probelet", FontFamily Ø "Courier", FontSize Ø labelsizeD,
FrameStyle Ø None, FrameMargins Ø 880, 0<, 81, 0<<D, None, None, None<,

AspectRatio Ø 1.02, PlotStyle Ø 88If@armName ¹≠ "6p+12p", Blue, RedD, PointSize@0.02D<,
8If@armName ¹≠ "6p+12p", Red, BlueD, PointSize@0.02D<<, FrameTicks Ø 8xticks,
881, Style@ToString@1D, FontFamily Ø "Courier", FontSize Ø ticksizeD, 80, 0.02<<,
850, Style@ToString@50D, FontFamily Ø "Courier", FontSize Ø ticksizeD, 80, 0.02<<,
8100, Style@ToString@100D, FontFamily Ø "Courier", FontSize Ø ticksizeD, 80, 0.02<<,
8150, Style@ToString@150D, FontFamily Ø "Courier", FontSize Ø ticksizeD, 80, 0.02<<,
8200, Style@ToString@200D, FontFamily Ø "Courier", FontSize Ø ticksizeD, 80, 0.02<<<,

None, None<, AxesOrigin Ø 81, 0<, Axes Ø False,
ImageSize Ø 8316, 323<, ImagePadding Ø 8850, 0<, 854.5, 2<<,
PlotRange Ø 88Automatic, Automatic<, 81, 250<<D,

Graphics@8Dashed, AbsoluteThickness@1.5D, Black,
Line@88probeletCutoff, 1<, 8probeletCutoff, 249<<D<DD;

probeletFig
LD
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(* Define the Generalized Fractions *)

generalizedFractions@tumorCore_, normalCore_D := Module@8tumorFractions,
normalFractions, totaltumorFractions, totalnormalFractions, entropy1, entropy2<, H

tumorFractions = tumorCore^2;
totaltumorFractions = Total@Flatten@tumorFractionsDD;
tumorFractions = tumorFractions ê totaltumorFractions;
normalFractions = normalCore^2;
totalnormalFractions = Total@Flatten@normalFractionsDD;
normalFractions = normalFractions ê totalnormalFractions;

entropy1 = -N@Sum@tumorFractions@@p, q, rDD * Log@tumorFractions@@p, q, rDDD,
8p, 1, 498<, 8q, 1, 249<, 8r, 1, 2<D ê Log@498 * 249 * 2DD;

entropy1 = Round@entropy1, 0.01D;
entropy2 = -N@Sum@normalFractions@@p, q, rDD * Log@normalFractions@@p, q, rDDD,

8p, 1, 498<, 8q, 1, 249<, 8r, 1, 2<D ê Log@498 * 249 * 2DD;
entropy2 = Round@entropy2, 0.01D;

8tumorFractions, normalFractions, entropy1, entropy2<
LD

(* Define the Fractions Display *)

barChartDisplay@fractions_, labelx_, labely_, xgrid_, xframe_, plotrange_D :=
Module@8pos, vals, arrayNum, ylabels, barChart, framey, gridx, framex<, H

gridx = xgrid;
framex = xframe;
pos = Map@Position@fractions, RankedMax@Flatten@fractionsD, ÒDD &, Range@1, 10DD;
pos = Flatten@posD;
pos = Map@ToString@pos@@ÒDDD &, Range@Length@posDDD;
pos = Map@StringJoin@Riffle@Ò, ","DD &, Partition@pos, 3DD;
vals = Map@RankedMax@Flatten@fractionsD, ÒD &, Range@1, 10DD;
arrayNum = 10;
ylabels = Range@arrayNumD;
framex = Table@8gridx@@aDD, Style@Rotate@framex@@aDD, Pi ê 2DD<, 8a, 1, 6<D;
framey = Map@811 - Ò, pos@@ÒDD< &, Reverse@Range@Length@posDDDD;
framey = ReplaceAll@framey, "1,1,1" -> " 1,1,1"D;
gridx = Table@8gridx@@aDD, RGBColor@0, 0, 0D<, 8a, 1, 6<D;
barChart = Show@BarChart@Reverse@valsD, BarOrigin Ø Left, ChartStyle Ø Red,

ChartBaseStyle Ø EdgeForm@ThinD, AspectRatio Ø 1, Ticks Ø None, Axes Ø None,
ImageSize Ø 250D, PlotRange Ø 8plotrange, 80.5, arrayNum + 0.5<<, Frame Ø True,

FrameTicks Ø 8None, framey, framex, None<, FrameLabel Ø 8None, labely, labelx, ""<,
GridLines Ø 8Drop@Drop@gridx, 86<D, 81<D, None<,
BaseStyle Ø 8FontFamily Ø "Courier", FontSize Ø 10<D;

barChart
LD
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(* Compute the 6p+12p Tensor GSVD *)

(* Read the 6p+12p Datasets *)

tumor1 = Import@path <> "D_Tumor_1_6p+12p.txt", "Table"D;
tumor2 = Import@path <> "D_Tumor_2_6p+12p.txt", "Table"D;
normal1 = Import@path <> "D_Normal_1_6p+12p.txt", "Table"D;
normal2 = Import@path <> "D_Normal_2_6p+12p.txt", "Table"D;
ArrayNames = tumor1@@1, 5 ;;DD;
tumorProbeID = tumor1@@2 ;;, 1DD;
tumorProbeLoc = tumor1@@2 ;;, 2 ;; 4DD;
normalProbeID = normal1@@2 ;;, 1DD;
normalProbeLoc = normal1@@2 ;;, 2 ;; 4DD;
tumor1 = Drop@tumor1, 1, 4D;
tumor2 = Drop@tumor2, 1, 4D;
normal1 = Drop@normal1, 1, 4D;
normal2 = Drop@normal2, 1, 4D;

(* Compute the 6p+12p Tensor GSVD *)

8tumor1, tumor2, normal1, normal2, zTumorArraylets, zNormalArraylets, tumorCore,
normalCore, xProbelets, yProbelets< = tGSVD@tumor1, tumor2, normal1, normal2D;

labelsize = 14;
ticksize = 10;
colorDefinitions = Chop@Drop@Flatten@Table@8ColorConvert@Hue@a ê 24D, RGBColorD,

ColorConvert@Hue@Ha + 12L ê 24D, RGBColorD<, 8a, 10, -1, -1<DD, 824<DD;
colorDefinitions = Join@colorDefinitions, colorDefinitionsD;

(* Create the 6p+12p Generalized Fractions Display *)

8tumorFractions, normalFractions, entropy1, entropy2< =
generalizedFractions@tumorCore, normalCoreD;

labelx = Column@8"Tumor Generalized Fraction",
"HaL \!\H\*SubscriptBox@\Hd\L, \H1\LD\L = " <> ToString@entropy1D<, Center, 0.75D;

labely = ColumnForm@8"6p+12p", "Subtensors"<, CenterD;
gridx = 80, 0.05, 0.1, 0.15, 0.2, 0.25<;
framex = 8"0", "0.05", "0.1", "0.15", "0.2", "0.25"<;
plotrange = 80.0052, 0.25<;
sixp12pTumorBarChart =

barChartDisplay@tumorFractions, labelx, labely, gridx, framex, plotrangeD;
labelx = Column@8"Normal Generalized Fraction",

"HbL \!\H\*SubscriptBox@\Hd\L, \H2\LD\L = " <> ToString@entropy2D<, Center, 0.75D;
labely = " ";
gridx = 80, 0.02, 0.04, 0.06, 0.08, 0.1<;
framex = 8"0", "0.02", "0.04", "0.06", "0.08", "0.1"<;
plotrange = 80.0021, 0.1<;
sixp12pNormalBarChart =

barChartDisplay@normalFractions, labelx, labely, gridx, framex, plotrangeD;
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(* Input the 6p+12p Chromosome Band Coordinates *)

8arrayletCentered, arrayletMedian, medianAbsoluteDeviations< =
centeredArraylet@zTumorArraylets@@All, 1DDD;

arm = Transpose@Join@Transpose@tumorProbeLocD, 8arrayletCentered<DD;
probes = Position@arm@@All, 1DD, 6D@@-1DD@@1DD;
arm = arm@@1 ;; probesDD;
armBands = 88"Òchrom", "chromStart", "chromEnd", "name"<, 8"chr6", 0, 2 300 000, "p25.3"<,

8"chr6", 2 300 000, 4 200 000, "p25.2"<, 8"chr6", 4 200 000, 7 100 000, "p25.1"<,
8"chr6", 7 100 000, 10 600 000, "p24.3"<, 8"chr6", 10 600 000, 11 600 000, "p24.2"<,
8"chr6", 11 600 000, 13 400 000, "p24.1"<, 8"chr6", 13 400 000, 15 200 000, "p23"<,
8"chr6", 15 200 000, 25 200 000, "p22.3"<, 8"chr6", 25 200 000, 27 000 000, "p22.2"<,
8"chr6", 27 000 000, 30 400 000, "p22.1"<, 8"chr6", 30 400 000, 32 100 000, "p21.33"<,
8"chr6", 32 100 000, 33 500 000, "p21.32"<, 8"chr6", 33 500 000, 36 600 000, "p21.31"<,
8"chr6", 36 600 000, 40 500 000, "p21.2"<, 8"chr6", 40 500 000, 46 200 000, "p21.1"<,
8"chr6", 46 200 000, 51 800 000, "p12.3"<, 8"chr6", 51 800 000, 52 900 000, "p12.2"<,
8"chr6", 52 900 000, 57 000 000, "p12.1"<, 8"chr6", 57 000 000, 58 700 000, "p11.2"<,
8"chr12", 0, 3 300 000, "p13.33"<, 8"chr12", 3 300 000, 5 400 000, "p13.32"<,
8"chr12", 5 400 000, 10 100 000, "p13.31"<, 8"chr12", 10 100 000, 12 800 000, "p13.2"<,
8"chr12", 12 800 000, 14 800 000, "p13.1"<, 8"chr12", 14 800 000, 20 000 000, "p12.3"<,
8"chr12", 20 000 000, 21 300 000, "p12.2"<, 8"chr12", 21 300 000, 26 500 000, "p12.1"<,
8"chr12", 26 500 000, 27 800 000, "p11.23"<, 8"chr12", 27 800 000, 30 700 000, "p11.22"<,
8"chr12", 30 700 000, 33 300 000, "p11.21"<, 8"chr12", 33 300 000, 35 800 000, "p11.1"<<;

8subLists, minVal, maxVal, indices< = arrayletVariables@armBands@@1 ;; 20DD, armD;

arm = Transpose@Join@Transpose@tumorProbeLocD, 8arrayletCentered<DD;
arm = arm@@Position@arm@@All, 1DD, 12D@@1DD@@1DD ;;DD;

8subLists1, minVal, maxVal, indices1< =
arrayletVariables@Join@8armBands@@1DD<, armBands@@21 ;;DDD, armD;

Map@HsubLists1@@ÒDD@@All, 1DD = subLists1@@ÒDD@@All, 1DD + probesL &,
Range@Length@subLists1DDD;

subLists = Join@subLists, subLists1D;
indices1 = indices1 + probes;
indices = Join@indices, indices1D;
arm = Transpose@Join@Transpose@tumorProbeLocD, 8arrayletCentered<DD;
minVal = Round@Min@arm@@All, -1DDD - 3D;
maxVal = Round@Max@arm@@All, -1DDDD;

(* Input the 6p+12p Segments’ and Genes’ Coordinates *)

segments = armSegments@"6p+12p", arrayletMedian, medianAbsoluteDeviationsD;
genes = 88"xcoord", "ycoord", "xcoord1", "ycoord1", "Displacement", "gene-name", "color",

"xDisplacement"<, 83986.5, -0.0043, 3986.5, -0.01, -0.0015, "MIR877", "Blue", 0<,
84137, -0.0043, 4137, 0.008, 0.0012, "TNF", "Red", 0<,
84904, -0.0043, 4904, 0.008, 0.0012, "MAPK14", "Red", 0<,
85023.5, -0.0043, 5023.5, -0.01, -0.0015, "CDKN1A", "Red", 0<,
88216.5, -0.0003, 8476.5, -0.0003, 0, "PRIM2", "Black", 350<,
89097.5, 0.0118, 9097.5, 0.019, 0.0012, "RAD51AP1", "Red", 0<,
89521.2, 0.0118, 9521.2, -0.01, -0.0015, "MIR200Cê141", "Blue", 0<,
812 074.5, 0.0216, 12 614.5, 0.0216, 0, "KRAS", "Black", 300<,
810 320.5, 0.0105, 10 320.5, 0.0025, -0.0015, "CDKN1B", "Red", 0<,
811 777, 0.0188, 11 377, 0.0188, 0, "SOX5", "Red", -300<,
812 268.5, 0.0175, 12 268.5, 0.003, -0.002, "ITPR2", "Red", 0<,
812 345, 0.016, 12 645, 0.016, 0, "ASUN", "Red", 280<<;

genes@@2 ;;, 2DD = Hgenes@@2 ;;, 2DD - arrayletMedianL ê medianAbsoluteDeviations;
genes@@2 ;;, 4DD = Hgenes@@2 ;;, 4DD - arrayletMedianL ê medianAbsoluteDeviations;
scaledDisplacement = genes@@2 ;;, 5DD * 500;
genes@@2 ;;, 5DD = scaledDisplacement; Tensor_GSVD.nb    p. 9



(* Create the 6p+12p Arraylet Plot Display *)

xticks = Join@881, Style@Framed@ToString@1D, FrameStyle Ø None,
FrameMargins Ø 88Automatic, Automatic<, 80, 0.25<<D,

FontFamily Ø "Courier", FontSize Ø ticksizeD, 80, 0.005<<<,
Map@8indices@@Ò - 1DD, Style@Framed@ToString@ÒD, FrameStyle Ø None,

FrameMargins Ø 88Automatic, Automatic<, 80, 2<<D,
FontFamily Ø "Courier", FontSize Ø ticksizeD, 80, 0.005<< &, Range@2, 19DD,

88probes + 1, Style@Framed@ToString@1D, FrameStyle Ø None,
FrameMargins Ø 88Automatic, Automatic<, 80, 0.25<<D,

FontFamily Ø "Courier", FontSize Ø ticksizeD, 80, 0.005<<<,
Map@8indices1@@Ò - 1DD, Style@Framed@ToString@ÒD, FrameStyle Ø None,

FrameMargins Ø 88Automatic, Automatic<, 80, 2<<D, FontFamily Ø "Courier",
FontSize Ø ticksizeD, 80, 0.005<< &, Range@2, Length@indices1DDDD;

xticks@@17DD@@2DD = Style@Framed@"17 ", FrameStyle Ø None,
FrameMargins Ø 88Automatic, Automatic<, 80, 2<<D,

FontFamily Ø "Courier", FontSize Ø ticksizeD;
xticks@@18DD@@2DD =

Style@Framed@" 18", FrameStyle Ø None, FrameMargins Ø 88Automatic, Automatic<, 80, 2<<D,
FontFamily Ø "Courier", FontSize Ø ticksizeD;

xticks@@19DD@@2DD =
Style@Framed@"19 ", FrameStyle Ø None, FrameMargins Ø 88Automatic, Automatic<, 80, 2<<D,
FontFamily Ø "Courier", FontSize Ø ticksizeD;

xticks@@20DD@@2DD =
Style@Framed@" 1", FrameStyle Ø None, FrameMargins Ø 88Automatic, Automatic<, 80, 2<<D,
FontFamily Ø "Courier", FontSize Ø ticksizeD;

gArraylet = arrayletPlotDisplay@arm, subLists, xticks, minVal, maxVal,
indices, segments, genes, "6p+12p", "HaL ", colorDefinitions, probesD;

(* Create the 6p+12p Tumor Datasets Raster Display *)

step = 5;
rastercontrast = 1;
sortedRaster = tumorRaster@tumor1, tumor2D;

xticks = xTicksRaster@indices, armBandsD;
xticks@@17DD@@2DD =

Style@Framed@"17 ", FrameStyle Ø None, FrameMargins Ø 88Automatic, Automatic<, 80, -1<<D,
FontFamily Ø "Courier", FontSize Ø ticksizeD;

xticks@@18DD@@2DD =
Style@Framed@" 18", FrameStyle Ø None, FrameMargins Ø 88Automatic, Automatic<, 80, -1<<D,
FontFamily Ø "Courier", FontSize Ø ticksizeD;

xticks@@19DD@@2DD =
Style@Framed@"19 ", FrameStyle Ø None, FrameMargins Ø 88Automatic, Automatic<, 80, -1<<D,
FontFamily Ø "Courier", FontSize Ø ticksizeD;

xticks@@20DD@@2DD =
Style@Framed@" 1", FrameStyle Ø None, FrameMargins Ø 88Automatic, Automatic<, 80, -1<<D,
FontFamily Ø "Courier", FontSize Ø ticksizeD;

Map@Hxticks@@ÒDD@@2DD = Style@Framed@ToString@Ò - 19D, FrameStyle Ø None,
FrameMargins Ø 88Automatic, Automatic<, 80, -1<<D,

FontFamily Ø "Courier", FontSize Ø ticksizeD;L &, Range@21, 31DD;

gRaster = rasterPlotDisplay@sortedRaster, xticks, "HcL "D;
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(* Classify the Patients into High and Low 6p+12p Probelet Coefficients *)

probeletCutoff = 0.050337629778934495;
8lowGroup, highGroup, minVal, maxVal, probeletCutoff< =

probeletVariables@xProbelets@@1DD, probeletCutoffD;

xticks = 88-8.5, Style@Framed@"-8.5", FrameStyle Ø None, FrameMargins Ø 880, 0<, 80, -4.5<<D,
FontFamily Ø "Courier", FontSize Ø ticksizeD, 80, 0.02<<,

8-6.5, Style@Framed@"-6.5", FrameStyle Ø None, FrameMargins Ø 880, 0<, 80, -4.5<<D,
FontFamily Ø "Courier", FontSize Ø ticksizeD, 80, 0.02<<,

8-1.5, Style@Framed@"-1.5", FrameStyle Ø None, FrameMargins Ø 880, 0<, 80, -4.5<<D,
FontFamily Ø "Courier", FontSize Ø ticksizeD, 80, 0.02<<,

8-1, Style@Framed@"-1", FrameStyle Ø None, FrameMargins Ø 880, 0<, 80, -4.5<<D,
FontFamily Ø "Courier", FontSize Ø ticksizeD, 80, 0.02<<,

8-0.5, Style@Framed@"-0.5 ", FrameStyle Ø None, FrameMargins Ø 880, 0<, 80, -4.5<<D,
FontFamily Ø "Courier", FontSize Ø ticksize, FontTracking Ø "Narrow"D, 80, 0.02<<,

8probeletCutoff, Style@Framed@" " <> ToString@N@Round@probeletCutoff, 10^-1DDD,
FrameStyle Ø None, FrameMargins Ø 880, 0<, 80, -4.5<<D, FontFamily Ø "Courier",

FontSize Ø ticksize, FontTracking Ø "Narrow"D, 80, 0.02<<, 82.5, Style@Framed@
ToString@2.5D, FrameStyle Ø None, FrameMargins Ø 88Automatic, Automatic<, 80, -4.5<<D,

FontFamily Ø "Courier", FontSize Ø ticksizeD, 80, 0.02<<,
82, Style@Framed@"2", FrameStyle Ø None, FrameMargins Ø 880, 0<, 80, -4.5<<D,

FontFamily Ø "Courier", FontSize Ø ticksizeD, 80, 0.02<<,
81.5, Style@Framed@"1.5", FrameStyle Ø None, FrameMargins Ø 880, 0<, 80, -4.5<<D,

FontFamily Ø "Courier", FontSize Ø ticksizeD, 80, 0.02<<,
80, Style@Framed@"0", FrameStyle Ø None, FrameMargins Ø 880, 0<, 80, -4.5<<D,

FontFamily Ø "Courier", FontSize Ø ticksizeD, 80, 0.02<<,
83, Style@Framed@"3", FrameStyle Ø None, FrameMargins Ø 880, 0<, 80, -4.5<<D,

FontFamily Ø "Courier", FontSize Ø ticksizeD, 80, 0.02<<,
81, Style@Framed@"1", FrameStyle Ø None, FrameMargins Ø 880, 0<, 80, -4.5<<D,

FontFamily Ø "Courier", FontSize Ø ticksizeD, 80, 0.02<<<;

(* Create the 6p+12p Probelet Display *)

gProbelet = probeletPlotDisplay@lowGroup, highGroup, xticks, probeletCutoff, "HbL ", "6p+12p"D;

(* Combine the 6p+12p Probelet, Tumor Arraylet, and Tumor Datasets Displays *)

figure1 = Grid@88gArraylet, SpanFromLeft<, 8gProbelet, gRaster<<,
Alignment Ø 88Right<, 8Left, Right<<, Spacings Ø 82 Ø 0.2, 2 Ø 0<D;
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(* Compute the 7p Tensor GSVD *)

(* Read the 7p Datasets *)

tumor1 = Import@path <> "D_Tumor_1_7p.txt", "Table"D;
tumor2 = Import@path <> "D_Tumor_2_7p.txt", "Table"D;
normal1 = Import@path <> "D_Normal_1_7p.txt", "Table"D;
normal2 = Import@path <> "D_Normal_2_7p.txt", "Table"D;
ArrayNames = tumor1@@1, 5 ;;DD;
tumorProbeID = tumor1@@2 ;;, 1DD;
tumorProbeLoc = tumor1@@2 ;;, 2 ;; 4DD;
normalProbeID = normal1@@2 ;;, 1DD;
normalProbeLoc = normal1@@2 ;;, 2 ;; 4DD;
tumor1 = Drop@tumor1, 1, 4D;
tumor2 = Drop@tumor2, 1, 4D;
normal1 = Drop@normal1, 1, 4D;
normal2 = Drop@normal2, 1, 4D;

(* Compute the 7p Tensor GSVD *)

8tumor1, tumor2, normal1, normal2, zTumorArraylets, zNormalArraylets, tumorCore,
normalCore, xProbelets, yProbelets< = tGSVD@tumor1, tumor2, normal1, normal2D;

labelsize = 14;
ticksize = 10;
colorDefinitions = Chop@Drop@Flatten@Table@8ColorConvert@Hue@a ê 24D, RGBColorD,

ColorConvert@Hue@Ha + 12L ê 24D, RGBColorD<, 8a, 10, -1, -1<DD, 824<DD;
colorDefinitions = Join@colorDefinitions, colorDefinitionsD;

(* Create the 7p Generalized Fractions Display *)

8tumorFractions, normalFractions, entropy1, entropy2< =
generalizedFractions@tumorCore, normalCoreD;

gridx = 80, 0.02, 0.04, 0.06, 0.08, 0.1<;
framex = 8"0", "0.02", "0.04", "0.06", "0.08", "0.1"<;
plotrange = 80.0021, 0.1<;
labelx =

ColumnForm@8"HcL \!\H\*SubscriptBox@\Hd\L, \H1\LD\L = " <> ToString@entropy1D<, CenterD;
labely = ColumnForm@8"7p", "Subtensors"<, CenterD;
sevenpTumorBarChart =

barChartDisplay@tumorFractions, labelx, labely, gridx, framex, plotrangeD;
gridx = 80.0001, 0.01, 0.02, 0.03, 0.04, 0.05<;
framex = 8"0", "0.01", "0.02", "0.03", "0.04", "0.05"<;
labelx =

ColumnForm@8"HdL \!\H\*SubscriptBox@\Hd\L, \H2\LD\L = " <> ToString@entropy2D<, CenterD;
labely = " ";
plotrange = 80.00112, 0.05<;
sevenpNormalBarChart =

barChartDisplay@normalFractions, labelx, labely, gridx, framex, plotrangeD;
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(* Input the 7p Chromosome Band Coordinates *)

8arrayletCentered, arrayletMedian, medianAbsoluteDeviations< =
centeredArraylet@zTumorArraylets@@All, 1DDD;

arm = Transpose@Join@Transpose@tumorProbeLocD, 8arrayletCentered<DD;
armBands = 88"Òchrom", "chromStart", "chromEnd", "name"<, 8"chr7", 0, 2 800 000, "p22.3"<,

8"chr7", 2 800 000, 4 500 000, "p22.2"<, 8"chr7", 4 500 000, 7 300 000, "p22.1"<,
8"chr7", 7 300 000, 13 800 000, "p21.3"<, 8"chr7", 13 800 000, 16 500 000, "p21.2"<,
8"chr7", 16 500 000, 20 900 000, "p21.1"<, 8"chr7", 20 900 000, 25 500 000, "p15.3"<,
8"chr7", 25 500 000, 28 000 000, "p15.2"<, 8"chr7", 28 000 000, 28 800 000, "p15.1"<,
8"chr7", 28 800 000, 35 000 000, "p14.3"<, 8"chr7", 35 000 000, 37 200 000, "p14.2"<,
8"chr7", 37 200 000, 43 300 000, "p14.1"<, 8"chr7", 43 300 000, 45 400 000, "p13"<,
8"chr7", 45 400 000, 49 000 000, "p12.3"<, 8"chr7", 49 000 000, 50 500 000, "p12.2"<,
8"chr7", 50 500 000, 54 000 000, "p12.1"<, 8"chr7", 54 000 000, 58 000 000, "p11.2"<<;

8subLists, minVal, maxVal, indices< = arrayletVariables@armBands, armD;

(* Input the 7p Segments’ and Genes’ Coordinates *)

segments = armSegments@7, arrayletMedian, medianAbsoluteDeviationsD;
genes = 88"xcoord", "ycoord", "xcoord1", "ycoord1", "Displacement", "gene-name", "color",

"xDisplacement"<, 8698.5, -0.0211, 698.5, 0.008, 0.001, "RPA3", "Red", 30<,
85472, 0.0066, 5472, -0.01, -0.0015, "POLD2", "Red", 30<<;

genes@@2 ;;, 2DD = Hgenes@@2 ;;, 2DD - arrayletMedianL ê medianAbsoluteDeviations;
genes@@2 ;;, 4DD = Hgenes@@2 ;;, 4DD - arrayletMedianL ê medianAbsoluteDeviations;
scaledDisplacement = genes@@2 ;;, 5DD * 500;
genes@@2 ;;, 5DD = scaledDisplacement;

(* Create the 7p Arraylet Plot Display *)

xticks = xTicks@indicesD;

gArraylet = arrayletPlotDisplay@arm, subLists, xticks,
minVal, maxVal, indices, segments, genes, "7p", "HdL ", colorDefinitionsD;

(* Create the 7p Tumor Datasets Raster Display *)

step = 5;
rastercontrast = 1;
sortedRaster = tumorRaster@tumor1, tumor2D;

xticks = xTicksRaster@indices, armBandsD;

gRaster = rasterPlotDisplay@sortedRaster, xticks, "HfL "D;
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(* Classify the Patients into High and Low 7p Probelet Coefficients *)

probeletCutoff = 0.003947059214898124;
8lowGroup, highGroup, minVal, maxVal, probeletCutoff< =

probeletVariables@xProbelets@@1DD, probeletCutoffD;

(* Create the 7p Probelet Display *)

xticks = 88-2.5, Style@Framed@"-2.5", FrameStyle Ø None, FrameMargins Ø 880, 0<, 80, -4.5<<D,
FontFamily Ø "Courier", FontSize Ø ticksizeD, 80, 0.02<<,

8-0.5, Style@Framed@"-0.5 ", FrameStyle Ø None, FrameMargins Ø 880, 0<, 80, -4.5<<D,
FontFamily Ø "Courier", FontSize Ø ticksize,
FontTracking Ø "Narrow"D, 80, 0.02<<, 8probeletCutoff,

Style@Framed@" " <> ToString@N@Round@probeletCutoff, 10^-1DDD, FrameStyle Ø None,
FrameMargins Ø 880, 0<, 80, -4.5<<D, FontFamily Ø "Courier",

FontSize Ø ticksize, FontTracking Ø "Narrow"D, 80, 0.02<<,
82.5, Style@Framed@ToString@2.5D, FrameStyle Ø None,

FrameMargins Ø 88Automatic, Automatic<, 80, -4.5<<D,
FontFamily Ø "Courier", FontSize Ø ticksizeD, 80, 0.02<<,

84.5, Style@Framed@"4.5", FrameStyle Ø None, FrameMargins Ø 880, 0<, 80, -4.5<<D,
FontFamily Ø "Courier", FontSize Ø ticksizeD, 80, 0.02<<,

86.5, Style@Framed@"6.5", FrameStyle Ø None, FrameMargins Ø 880, 0<, 80, -4.5<<D,
FontFamily Ø "Courier", FontSize Ø ticksizeD, 80, 0.02<<<;

gProbelet = probeletPlotDisplay@lowGroup, highGroup, xticks, probeletCutoff, "HeL "D;

(* Combine the 7p Probelet, Tumor Arraylet, and Tumor Datasets Displays *)

figure2 = Grid@88gArraylet, SpanFromLeft<, 8gProbelet, gRaster<<,
Alignment Ø 88Right<, 8Left, Right<<, Spacings Ø 82 Ø 0.2, 2 Ø 0<D;

Tensor_GSVD.nb    p. 14



(* Compute the Xq Tensor GSVD *)

(* Read the Xq Datasets *)

tumor1 = Import@path <> "D_Tumor_1_Xq.txt", "Table"D;
tumor2 = Import@path <> "D_Tumor_2_Xq.txt", "Table"D;
normal1 = Import@path <> "D_Normal_1_Xq.txt", "Table"D;
normal2 = Import@path <> "D_Normal_2_Xq.txt", "Table"D;
ArrayNames = tumor1@@1, 5 ;;DD;
tumorProbeID = tumor1@@2 ;;, 1DD;
tumorProbeLoc = tumor1@@2 ;;, 2 ;; 4DD;
normalProbeID = normal1@@2 ;;, 1DD;
normalProbeLoc = normal1@@2 ;;, 2 ;; 4DD;
tumor1 = Drop@tumor1, 1, 4D;
tumor2 = Drop@tumor2, 1, 4D;
normal1 = Drop@normal1, 1, 4D;
normal2 = Drop@normal2, 1, 4D;

(* Compute the Xq Tensor GSVD *)

8tumor1, tumor2, normal1, normal2, zTumorArraylets, zNormalArraylets, tumorCore,
normalCore, xProbelets, yProbelets< = tGSVD@tumor1, tumor2, normal1, normal2D;

labelsize = 14;
ticksize = 10;
colorDefinitions = Chop@Drop@Flatten@Table@8ColorConvert@Hue@a ê 24D, RGBColorD,

ColorConvert@Hue@Ha + 12L ê 24D, RGBColorD<, 8a, 10, -1, -1<DD, 824<DD;
colorDefinitions = Join@colorDefinitions, colorDefinitionsD;

(* Create the Xq Generalized Fractions Display *)

8tumorFractions, normalFractions, entropy1, entropy2< =
generalizedFractions@tumorCore, normalCoreD;

gridx = 80, 0.02, 0.04, 0.06, 0.08, 0.1<;
framex = 8"0", "0.02", "0.04", "0.06", "0.08", "0.1"<;
plotrange = 80.0021, 0.1<;
labelx =

ColumnForm@8"HeL \!\H\*SubscriptBox@\Hd\L, \H1\LD\L = " <> ToString@entropy1D<, CenterD;
labely = ColumnForm@8"Xq", "Subtensors"<, CenterD;
xqTumorBarChart = barChartDisplay@tumorFractions, labelx, labely, gridx, framex, plotrangeD;
labelx =

ColumnForm@8"HfL \!\H\*SubscriptBox@\Hd\L, \H2\LD\L = " <> ToString@entropy2D<, CenterD;
labely = " ";
xqNormalBarChart =

barChartDisplay@normalFractions, labelx, labely, gridx, framex, plotrangeD;
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(* Input the Xq Chromosome Band Coordinates *)

8arrayletCentered, arrayletMedian, medianAbsoluteDeviations< =
centeredArraylet@zTumorArraylets@@All, 1DDD;

arm = Transpose@Join@Transpose@tumorProbeLocD, 8arrayletCentered<DD;
armBands = 88"Òchrom", "chromStart", "chromEnd", "name"<,

8"chrX", 60 600 000, 63 000 000, "q11.1"<, 8"chrX", 63 000 000, 64 600 000, "q11.2"<,
8"chrX", 64 600 000, 67 800 000, "q12"<, 8"chrX", 67 800 000, 71 800 000, "q13.1"<,
8"chrX", 71 800 000, 73 900 000, "q13.2"<, 8"chrX", 73 900 000, 76 000 000, "q13.3"<,
8"chrX", 76 000 000, 84 600 000, "q21.1"<, 8"chrX", 84 600 000, 86 200 000, "q21.2"<,
8"chrX", 86 200 000, 91 800 000, "q21.31"<, 8"chrX", 91 800 000, 93 500 000, "q21.32"<,
8"chrX", 93 500 000, 98 300 000, "q21.33"<, 8"chrX", 98 300 000, 102 600 000, "q22.1"<,
8"chrX", 102 600 000, 103 700 000, "q22.2"<, 8"chrX", 103 700 000, 108 700 000, "q22.3"<,
8"chrX", 108 700 000, 116 500 000, "q23"<, 8"chrX", 116 500 000, 120 900 000, "q24"<,
8"chrX", 120 900 000, 128 700 000, "q25"<, 8"chrX", 128 700 000, 130 400 000, "q26.1"<,
8"chrX", 130 400 000, 133 600 000, "q26.2"<, 8"chrX", 133 600 000, 138 000 000, "q26.3"<,
8"chrX", 138 000 000, 140 300 000, "q27.1"<, 8"chrX", 140 300 000, 142 100 000, "q27.2"<,
8"chrX", 142 100 000, 147 100 000, "q27.3"<, 8"chrX", 147 100 000, 155 270 560, "q28"<<;

8subLists, minVal, maxVal, indices< = arrayletVariables@armBands, armD;

(* Input the Xq Segments’ and Genes’ Coordinates *)

segments = armSegments@"Xq", arrayletMedian, medianAbsoluteDeviationsD;
genes = 88"xcoord", "ycoord", "xcoord1", "ycoord1", "Displacement", "gene-name", "color",

"xDisplacement"<, 81063.5, -0.0064, 1063.5, 0.012, 0.0007, "PABPC5", "Red", 0<,
83569.5, 0.027, 3569.5, 0.01, -0.001, "MIR888", "Blue", 0<,
83882.6, 0.027, 3882.5, 0.036, 0.00035, "MIR224ê452", "Blue", 0<,
83996.5, 0.027, 3996.5, 0.01, -0.001, "BCAP31", "Red", 0<<;

genes@@2 ;;, 2DD = Hgenes@@2 ;;, 2DD - arrayletMedianL ê medianAbsoluteDeviations;
genes@@2 ;;, 4DD = Hgenes@@2 ;;, 4DD - arrayletMedianL ê medianAbsoluteDeviations;
scaledDisplacement = genes@@2 ;;, 5DD * 500;
genes@@2 ;;, 5DD = scaledDisplacement;

(* Create the Xq Arraylet Plot *)

xticks = xTicks@indicesD;
xticks@@10DD@@2DD =

Style@Framed@"10 ", FrameStyle Ø None, FrameMargins Ø 88Automatic, Automatic<, 80, 2<<D,
FontFamily Ø "Courier", FontSize Ø ticksizeD;

xticks@@11DD@@2DD = Style@Framed@" 11", FrameStyle Ø None, FrameMargins Ø
88Automatic, Automatic<, 80, 2<<D, FontFamily Ø "Courier", FontSize Ø ticksizeD;

xticks@@22DD@@2DD = Style@Framed@"22 ", FrameStyle Ø None, FrameMargins Ø
88Automatic, Automatic<, 80, 2<<D, FontFamily Ø "Courier", FontSize Ø ticksizeD;

xticks@@23DD@@2DD = Style@Framed@" 23", FrameStyle Ø None, FrameMargins Ø
88Automatic, Automatic<, 80, 2<<D, FontFamily Ø "Courier", FontSize Ø ticksizeD;

gArraylet = arrayletPlotDisplay@arm, subLists, xticks,
minVal, maxVal, indices, segments, genes, "Xq", "HgL ", colorDefinitionsD;
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(* Create the Xq Tumor Datasets Raster Display *)

step = 5;
rastercontrast = 1;
sortedRaster = tumorRaster@tumor1, tumor2D;

xticks = xTicksRaster@indices, armBandsD;
xticks@@10DD@@2DD =

Style@Framed@"10 ", FrameStyle Ø None, FrameMargins Ø 88Automatic, Automatic<, 80, -1<<D,
FontFamily Ø "Courier", FontSize Ø ticksizeD;

xticks@@11DD@@2DD = Style@Framed@" 11", FrameStyle Ø None, FrameMargins Ø
88Automatic, Automatic<, 80, -1<<D, FontFamily Ø "Courier", FontSize Ø ticksizeD;

xticks@@22DD@@2DD = Style@Framed@"22 ", FrameStyle Ø None, FrameMargins Ø
88Automatic, Automatic<, 80, -1<<D, FontFamily Ø "Courier", FontSize Ø ticksizeD;

xticks@@23DD@@2DD = Style@Framed@" 23", FrameStyle Ø None, FrameMargins Ø
88Automatic, Automatic<, 80, -1<<D, FontFamily Ø "Courier", FontSize Ø ticksizeD;

gRaster = rasterPlotDisplay@sortedRaster, xticks, "HiL "D;

(* Classify the Patients into High and Low Xq Probelet Coefficients *)

probeletCutoff = 0.005459355777945107;
8lowGroup, highGroup, minVal, maxVal, probeletCutoff< =

probeletVariables@xProbelets@@1DD, probeletCutoffD;

xticks = 88-8.5, Style@Framed@"-8.5", FrameStyle Ø None, FrameMargins Ø 880, 0<, 80, -4.5<<D,
FontFamily Ø "Courier", FontSize Ø ticksizeD, 80, 0.02<<,

8-6.5, Style@Framed@"-6.5", FrameStyle Ø None, FrameMargins Ø 880, 0<, 80, -4.5<<D,
FontFamily Ø "Courier", FontSize Ø ticksizeD, 80, 0.02<<,

8-4.5, Style@Framed@"-4.5", FrameStyle Ø None, FrameMargins Ø 880, 0<, 80, -4.5<<D,
FontFamily Ø "Courier", FontSize Ø ticksizeD, 80, 0.02<<,

8-2.5, Style@Framed@"-2.5", FrameStyle Ø None, FrameMargins Ø 880, 0<, 80, -4.5<<D,
FontFamily Ø "Courier", FontSize Ø ticksizeD, 80, 0.02<<,

8-0.5, Style@Framed@"-0.5 ", FrameStyle Ø None, FrameMargins Ø 880, 0<, 80, -4.5<<D,
FontFamily Ø "Courier", FontSize Ø ticksize, FontTracking Ø "Narrow"D, 80, 0.02<<,

8probeletCutoff, Style@Framed@" " <> ToString@N@Round@probeletCutoff, 10^-1DDD,
FrameStyle Ø None, FrameMargins Ø 880, 0<, 80, -4.5<<D, FontFamily Ø "Courier",

FontSize Ø ticksize, FontTracking Ø "Narrow"D, 80, 0.02<<, 82.5, Style@Framed@
ToString@2.5D, FrameStyle Ø None, FrameMargins Ø 88Automatic, Automatic<, 80, -4.5<<D,

FontFamily Ø "Courier", FontSize Ø ticksizeD, 80, 0.02<<,
84.5, Style@Framed@"4.5", FrameStyle Ø None, FrameMargins Ø 880, 0<, 80, -4.5<<D,

FontFamily Ø "Courier", FontSize Ø ticksizeD, 80, 0.02<<,
86.5, Style@Framed@"6.5", FrameStyle Ø None, FrameMargins Ø 880, 0<, 80, -4.5<<D,

FontFamily Ø "Courier", FontSize Ø ticksizeD, 80, 0.02<<<;

(* Create the Xq Probelet Display *)

gProbelet = probeletPlotDisplay@lowGroup, highGroup, xticks, probeletCutoff, "HhL "D;

(* Combine the Xq Probelet, Tumor Arraylet, and Tumor Datasets Displays *)

figure3 = Grid@88gArraylet, SpanFromLeft<, 8gProbelet, gRaster<<,
Alignment Ø 88Right<, 8Left, Right<<, Spacings Ø 82 Ø 0.2, 2 Ø 0<D;
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(* Display Probelets, Tumor Arraylets, and Tumor Datasets *)

fig2 = Column@8figure1, figure2, figure3<, Spacings Ø 1D
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Export@path <> "Figure_2.pdf", fig2, "PDF"D;
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(* Display the Tumor and Normal Generalized Fractions Bar Chart Display *)

figC = GraphicsGrid@88sixp12pTumorBarChart, sixp12pNormalBarChart<,
8sevenpTumorBarChart, sevenpNormalBarChart<, 8xqTumorBarChart, xqNormalBarChart<<,

ImageSize Ø 500, Spacings Ø 8-15, 80, -20, -27, 0<<D
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Export@path <> "Figure_C.pdf", figC, "PDF", ImageSize Ø 500D;
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(* Compute and Display Kaplan-Meier Survival Curves and Log-Rank Test P-Values *)

monthConversion = H365.25 ê 12L;
Clear@framex, framey, labelx, labely, xlabel, ylabelD;

(* Read Survival and Classification Data *)

annotationColumn@annotation_D :=
Transpose@annotationsD@@Position@annotationNames, annotationD@@1, 1DDDD;

options@annotation_D := Intersection@annotationColumn@annotationDD;
optionNumbers@annotation_D := Dimensions@options@annotationDD@@1DD;
optionCounts@annotation_D :=

Table@Count@annotationColumn@annotationD, options@annotationD@@aDDD,
8a, 1, optionNumbers@annotationD<D;

(* Identify the Classification Groups *)

order@annotation_D := Sort@optionCounts@annotationD, GreaterD;
first@annotation_D := Position@options@annotationD, firstAnnotationD@@1DD@@1DD;
second@annotation_D := Position@options@annotationD, secondAnnotationD@@1DD@@1DD;
third@annotation_D := Position@options@annotationD, thirdAnnotationD@@1DD@@1DD;
fourth@annotation_D := Position@options@annotationD, fourthAnnotationD@@1DD@@1DD;
groups@annotation_D :=

Sort@Transpose@Join@8annotationColumn@annotationD<, 8times<, 8 status<DDD;
optionCountsPosition@annotation_D :=

Join@80<, Table@Sum@optionCounts@annotationD@@aDD, 8a, 1, b<D,
8b, 1, Dimensions@optionCounts@annotationDD@@1DD<DD;

firstGroup@annotation_D := Select@groups@annotationD, Ò@@1DD ã firstAnnotation &D;
secondGroup@annotation_D := Select@groups@annotationD, Ò@@1DD ã secondAnnotation &D;
thirdGroup@annotation_D := Select@groups@annotationD, Ò@@1DD ã thirdAnnotation &D;
fourthGroup@annotation_D := Select@groups@annotationD, Ò@@1DD ã fourthAnnotation &D;
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(* Evaluate the Kaplan-Meier Survival Curves of the Classification Groups *)

evaluateFirst@annotation_D := 8

nFirstGroup =
optionCounts@annotationD@@Position@options@annotationD, firstAnnotationD@@1DD@@1DDDD;

oFirstGroup = nFirstGroup;
group = Transpose@firstGroup@annotationDD@@2DD;
Do@If@firstGroup@annotationD@@a, 3DD ã 0, group = Drop@group, 8a<DD,
8a, nFirstGroup, 1, -1<D;

firstMedian = 0;
firstLine = 880, 1<<;
firstLines = 8RGBColor@0, 0, 1D, Thickness@0.0075D<;
y = 1;
Do@
If@firstGroup@annotationD@@a, 3DD ã 0,
8oFirstGroup = oFirstGroup - 1;
firstLines = Join@firstLines, 8Line@88firstGroup@annotationD@@a, 2DD, y + 0.02<,

8firstGroup@annotationD@@a, 2DD, y - 0.02<<D<D;
If@a ã optionCounts@annotationD@@first@annotationDDD,
firstLine = Join@firstLine, 88firstGroup@annotationD@@a, 2DD, y<<DD<,

8firstLine = Join@firstLine, 88firstGroup@annotationD@@a, 2DD, y<<D;
y = y * HnFirstGroup - aL ê HnFirstGroup - a + 1L;
If@firstMedian ã 0, If@y § 0.5, firstMedian = Round@firstGroup@annotationD@@a, 2DDDDD;
firstLine = Join@firstLine, 88firstGroup@annotationD@@a, 2DD, y<<D<D,

8a, 1, optionCounts@annotationD@@first@annotationDDD<D;
If@firstMedian ã 0, firstMedian =

Round@firstGroup@annotationD@@optionCounts@annotationD@@first@annotationDDD, 2DDDD;
firstLine = Graphics@8RGBColor@0, 0, 1D, Thickness@0.0075D, Line@firstLineD<D;
firstLines = Graphics@firstLinesD;
textFirstGroup = Graphics@Text@

Style@ColumnForm@8
StringReplace@options@annotationD@@first@annotationDDD, "_" Ø " "D,
StringJoin@"N=", ToString@nFirstGroupDD,
StringJoin@"O=", ToString@oFirstGroupDD<,

CenterD, 8RGBColor@0, 0, 1D, FontFamily Ø "Courier"<D,
textCoordinates@@1DDDD<
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evaluateSecond@annotation_D := 8

nSecondGroup =
optionCounts@annotationD@@Position@options@annotationD, secondAnnotationD@@1DD@@1DDDD;

oSecondGroup = nSecondGroup;
group = Transpose@secondGroup@annotationDD@@2DD;
Do@If@secondGroup@annotationD@@a, 3DD ã 0, group = Drop@group, 8a<DD,
8a, nSecondGroup, 1, -1<D;

secondMedian = 0;
secondLine = 880, 1<<;
secondLines = 8RGBColor@1, 0, 0D, Thickness@0.0075D<;
y = 1;
Do@
If@secondGroup@annotationD@@a, 3DD ã 0,
8oSecondGroup = oSecondGroup - 1;
secondLines = Join@secondLines, 8Line@88secondGroup@annotationD@@a, 2DD, y + 0.02<,

8secondGroup@annotationD@@a, 2DD, y - 0.02<<D<D;
If@a ã optionCounts@annotationD@@second@annotationDDD,
secondLine = Join@secondLine, 88secondGroup@annotationD@@a, 2DD, y<<DD<,

8secondLine = Join@secondLine, 88secondGroup@annotationD@@a, 2DD, y<<D;
y = y * HnSecondGroup - aL ê HnSecondGroup - a + 1L;
If@secondMedian ã 0,
If@y § 0.5, secondMedian = Round@secondGroup@annotationD@@a, 2DDDDD;

secondLine = Join@secondLine, 88secondGroup@annotationD@@a, 2DD, y<<D<D,
8a, 1, optionCounts@annotationD@@second@annotationDDD<D;

If@secondMedian ã 0, secondMedian =
Round@secondGroup@annotationD@@optionCounts@annotationD@@second@annotationDDD, 2DDDD;

secondLine = Graphics@8RGBColor@1, 0, 0D, Thickness@0.0075D, Line@secondLineD<D;
secondLines = Graphics@secondLinesD;
textSecondGroup = Graphics@

Text@Style@ColumnForm@8
StringReplace@options@annotationD@@second@annotationDDD, "_" Ø " "D,
StringJoin@"N=", ToString@nSecondGroupDD,
StringJoin@"O=", ToString@oSecondGroupDD<,

CenterD, 8RGBColor@1, 0, 0D, FontFamily Ø "Courier"<D,
textCoordinates@@2DDDD<
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evaluateThird@annotation_, displayNumber_D :=
If@displayNumber ¥ 3, 8

nThirdGroup =
optionCounts@annotationD@@Position@options@annotationD, thirdAnnotationD@@1DD@@1DDDD;

oThirdGroup = nThirdGroup;
group = Transpose@thirdGroup@annotationDD@@2DD;
Do@If@thirdGroup@annotationD@@a, 3DD ã 0, group = Drop@group, 8a<DD,
8a, nThirdGroup, 1, -1<D;

thirdMedian = 0;
thirdLine = 880, 1<<;
thirdLines = 8RGBColor@0, 0.5, 0D, Thickness@0.0075D<;
y = 1;
Do@
If@thirdGroup@annotationD@@a, 3DD ã 0,
8oThirdGroup = oThirdGroup - 1;
thirdLines = Join@thirdLines, 8Line@88thirdGroup@annotationD@@a, 2DD, y + 0.02<,

8thirdGroup@annotationD@@a, 2DD, y - 0.02<<D<D;
If@a ã optionCounts@annotationD@@third@annotationDDD,
thirdLine = Join@thirdLine, 88thirdGroup@annotationD@@a, 2DD, y<<DD<,

8thirdLine = Join@thirdLine, 88thirdGroup@annotationD@@a, 2DD, y<<D;
y = y * HnThirdGroup - aL ê HnThirdGroup - a + 1L;
If@thirdMedian ã 0, If@y § 0.5, thirdMedian = Round@thirdGroup@annotationD@@a, 2DDDDD;
thirdLine = Join@thirdLine, 88thirdGroup@annotationD@@a, 2DD, y<<D<D,

8a, 1, optionCounts@annotationD@@third@annotationDDD<D;
If@thirdMedian ã 0, thirdMedian =

Round@thirdGroup@annotationD@@optionCounts@annotationD@@third@annotationDDD, 2DDDD;
thirdLine = Graphics@8RGBColor@0, 0.5, 0D, Thickness@0.0075D, Line@thirdLineD<D;
thirdLines = Graphics@thirdLinesD;
textThirdGroup = Graphics@

Text@Style@ColumnForm@8
StringReplace@options@annotationD@@third@annotationDDD, "_" Ø " "D,
StringJoin@"N=", ToString@nThirdGroupDD,
StringJoin@"O=", ToString@oThirdGroupDD<,

CenterD, 8RGBColor@0, 0.5, 0D, FontFamily Ø "Courier"<D,
textCoordinates@@3DDDD<,

8thirdLine = Graphics@D;
thirdLines = Graphics@D;
textThirdGroup = Graphics@D<D
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evaluateFourth@annotation_, displayNumber_D :=
If@displayNumber ¥ 4, 8

nFourthGroup =
optionCounts@annotationD@@Position@options@annotationD, fourthAnnotationD@@1DD@@1DDDD;

oFourthGroup = nFourthGroup;
group = Transpose@fourthGroup@annotationDD@@2DD;
Do@If@fourthGroup@annotationD@@a, 3DD ã 0, group = Drop@group, 8a<DD,
8a, nFourthGroup, 1, -1<D;

fourthMedian = 0;
fourthLine = 880, 1<<;
fourthLines = 8RGBColor@0.75, 0, 1D, Thickness@0.0075D<;
y = 1;
Do@
If@fourthGroup@annotationD@@a, 3DD ã 0,
8oFourthGroup = oFourthGroup - 1;
fourthLines = Join@fourthLines, 8Line@88fourthGroup@annotationD@@a, 2DD, y + 0.02<,

8fourthGroup@annotationD@@a, 2DD, y - 0.02<<D<D;
If@a ã optionCounts@annotationD@@fourth@annotationDDD,
fourthLine = Join@fourthLine, 88fourthGroup@annotationD@@a, 2DD, y<<DD<,

8fourthLine = Join@fourthLine, 88fourthGroup@annotationD@@a, 2DD, y<<D;
y = y * HnFourthGroup - aL ê HnFourthGroup - a + 1L;
If@fourthMedian ã 0,
If@y § 0.5, fourthMedian = Round@fourthGroup@annotationD@@a, 2DDDDD;

fourthLine = Join@fourthLine, 88fourthGroup@annotationD@@a, 2DD, y<<D<D,
8a, 1, optionCounts@annotationD@@fourth@annotationDDD<D;

If@fourthMedian ã 0, fourthMedian =
Round@fourthGroup@annotationD@@optionCounts@annotationD@@fourth@annotationDDD, 2DDDD;

fourthLine = Graphics@8RGBColor@0.75, 0, 1D, Thickness@0.0075D, Line@fourthLineD<D;
fourthLines = Graphics@fourthLinesD;
textFourthGroup = Graphics@Text@

Style@ColumnForm@8
StringReplace@options@annotationD@@fourth@annotationDDD, "_" Ø " "D,
StringJoin@"N=", ToString@nFourthGroupDD,
StringJoin@"O=", ToString@oFourthGroupDD<,

CenterD, 8RGBColor@0.75, 0, 1D, FontFamily Ø "Courier"<D,
textCoordinates@@4DDDD<,

8fourthLine = Graphics@D;
fourthLines = Graphics@D;
textFourthGroup = Graphics@D<D
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(* Evaluate the Log-Rank Test P-value *)

evaluatePValue@annotation_D := 8

statistics = Sort@Transpose@Join@8times<, 8annotationColumn@annotationD<, 8status<DDD;
firstObservations = Table@If@

statistics@@a, 2DD ã options@annotationD@@first@annotationDDD, statistics@@a, 3DD, 0D,
8a, 1, patients<D;

firstEvents = Table@If@statistics@@a, 2DD ã options@annotationD@@first@annotationDDD,
ReplaceAll@statistics@@a, 3DD, 0 Ø 1D, 0D,

8a, 1, patients<D;
secondObservations = Table@If@statistics@@a, 2DD ã

options@annotationD@@second@annotationDDD, statistics@@a, 3DD, 0D,
8a, 1, patients<D;

secondEvents = Table@If@statistics@@a, 2DD ã options@annotationD@@second@annotationDDD,
ReplaceAll@statistics@@a, 3DD, 0 Ø 1D, 0D,

8a, 1, patients<D;
Do@If@statistics@@a, 1DD ã statistics@@a - 1, 1DD, 8

firstObservations@@a - 1DD = firstObservations@@a - 1DD + firstObservations@@aDD;
firstObservations = Drop@firstObservations, 8a<D;
firstEvents@@a - 1DD = firstEvents@@a - 1DD + firstEvents@@aDD;
firstEvents = Drop@firstEvents, 8a<D;
secondObservations@@a - 1DD = secondObservations@@a - 1DD + secondObservations@@aDD;
secondObservations = Drop@secondObservations, 8a<D;
secondEvents@@a - 1DD = secondEvents@@a - 1DD + secondEvents@@aDD;
secondEvents = Drop@secondEvents, 8a<D

<D, 8a, patients, 2, -1<D;
timesNumbers = Dimensions@firstObservationsD@@1DD;
firstNumbers =
Table@Total@firstEventsD - Total@Take@firstEvents, 1 ;; a - 1DD, 8a, 1, timesNumbers<D;

secondNumbers = Table@Total@secondEventsD - Total@Take@secondEvents, 1 ;; a - 1DD,
8a, 1, timesNumbers<D;

observations = firstObservations + secondObservations;
numbers = firstNumbers + secondNumbers;
firstExpectations = Table@If@numbers@@aDD ã 0, 0,

N@observations@@aDD * firstNumbers@@aDD ê numbers@@aDDDD,
8a, 1, timesNumbers<D;

secondExpectations = Table@If@numbers@@aDD ã 0, 0,
N@observations@@aDD * secondNumbers@@aDD ê numbers@@aDDDD,

8a, 1, timesNumbers<D;
variances = Table@If@numbers@@aDD § 1, 0,

N@firstNumbers@@aDD * secondNumbers@@aDD * observations@@aDD *
Hnumbers@@aDD - observations@@aDDL ê numbers@@aDD^2 ê Hnumbers@@aDD - 1LDD,

8a, 1, timesNumbers<D;
z = HN@Total@firstObservations - firstExpectationsDDL^2 ê N@Total@variancesDD;
pValue = 1 - CDF@ChiSquareDistribution@1D, 8z<D@@1DD<;
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(* Create the Kaplan-Meier Survival Curves *)

w = 0.0075;
months = 100;
framey@ylabel_D := ReplaceAll@ReplaceAll@

Table@8a, Style@If@ylabel ã "False", " ", ToString@aDD, FontFamily Ø "Courier"D<,
8a, 0, 1, 0.25<D, "1." Ø "1"D, "0." Ø "0"D;

labelx@xlabel_D := If@xlabel ã True, Style@"Survival Time HMonthsL",
FontFamily Ø "Courier"D, ""D;

plotlabelx@annotation_, xlabel_, columnLabel_D :=
Style@ColumnForm@

Which@hazardRatio ã "blank", 8Style@StringJoin@"   ", columnLabelD, FontSize Ø 14D,
StringJoin@xlabel, " ", StringReplace@StringReplace@StringReplace@

StringReplace@annotation, "_6p+12p" Ø ""D, "_7p" Ø ""D, "_Xq" Ø ""D, "_" Ø " "DD,
StringJoin@" P-value = ", ToString@TraditionalForm@

ScientificForm@pValue, 2, NumberPoint Ø
If@Dimensions@Characters@ToString@NumberForm@pValue, 2, NumberFormat Ø HÒ1 &L,

ExponentFunction Ø HÒ &LDDDD@@1DD < 3, ".0", "."DD
DDD, "\n"<,

hazardRatio ã "", 8Style@StringJoin@"   ", columnLabelD, FontSize Ø 14D,
StringJoin@xlabel, " ", StringReplace@StringReplace@StringReplace@

StringReplace@annotation, "_6p+12p" Ø ""D, "_7p" Ø ""D, "_Xq" Ø ""D, "_" Ø " "DD,
StringJoin@" P-value = ", ToString@TraditionalForm@

ScientificForm@pValue, 2, NumberPoint Ø
If@Dimensions@Characters@ToString@NumberForm@pValue, 2, NumberFormat Ø HÒ1 &L,

ExponentFunction Ø HÒ &LDDDD@@1DD < 3, ".0", "."DD
DDD<,

True, 8Style@StringJoin@"   ", columnLabelD, FontSize Ø 14D,
StringJoin@xlabel, " ", StringReplace@StringReplace@StringReplace@

StringReplace@annotation, "_6p+12p" Ø ""D, "_7p" Ø ""D, "_Xq" Ø ""D, "_" Ø " "DD,
StringJoin@" P-value = ", ToString@TraditionalForm@

ScientificForm@pValue, 2, NumberPoint Ø
If@Dimensions@Characters@ToString@NumberForm@pValue, 2, NumberFormat Ø HÒ1 &L,

ExponentFunction Ø HÒ &LDDDD@@1DD < 3, ".0", "."DD
DDD, StringJoin@" Hazard Ratio", hazardRatioD<D, LeftD,

FontFamily Ø "Courier", FontSize Ø 12D;
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labely@ylabel_D :=
If@ylabel ã "False", Style@ColumnForm@8" ", " "<, CenterD, FontFamily Ø "Courier"D,
Style@ColumnForm@8title, ylabel<, CenterD, FontFamily Ø "Courier"DD;

display@annotation_, displayNumber_, xplotlabel_,
xlabel_, ylabel_, medianTicks_, highlight_, columnLabel_D := 8

8firstMedian, secondMedian, thirdMedian, fourthMedian< = Table@0, 84<D;
evaluateFirst@annotationD;
evaluateSecond@annotationD;
evaluateThird@annotation, displayNumberD;
evaluateFourth@annotation, displayNumberD;
framex = If@displayNumber == 2,

880, Style@"0", FontFamily Ø "Courier"D<, 880, Style@"80", FontFamily Ø "Courier"D<,
8firstMedian, If@firstMedian ã secondMedian, "",

Style@StringJoin@medianTicks@@1DD, ToString@firstMedianD, medianTicks@@2DDD,
8RGBColor@0, 0, 1D, FontFamily Ø "Courier"<DD<,

8secondMedian, Style@StringJoin@medianTicks@@3DD, ToString@secondMedianD,
medianTicks@@4DDD, 8RGBColor@1, 0, 0D, FontFamily Ø "Courier"<D<<,

880, Style@"0", FontFamily Ø "Courier"D<,
If@76 < firstMedian < 84 »» 76 < secondMedian < 84 »» 76 < thirdMedian < 84 »»

76 < fourthMedian < 84, 80, Style@"0", FontFamily Ø "Courier"D<,
880, Style@"80", FontFamily Ø "Courier"D<D, If@fourthMedian ¹≠ 0,
8fourthMedian, Style@StringJoin@medianTicks@@7DD, If@fourthMedian ã firstMedian,

"", If@fourthMedian ã thirdMedian, "", ToString@fourthMedianDDD,
medianTicks@@8DDD, 8RGBColor@0.75, 0, 1D, FontFamily Ø "Courier"<D<,

8fourthMedian, Style@StringJoin@medianTicks@@7DD, If@fourthMedian ã firstMedian,
"", If@fourthMedian ã thirdMedian, "", ""DD, medianTicks@@8DDD,

8RGBColor@0.75, 0, 1D, FontFamily Ø "Courier"<D<D,
If@thirdMedian ¹≠ 0, 8thirdMedian, Style@StringJoin@medianTicks@@5DD, ToString@

thirdMedianD, medianTicks@@6DDD, 8RGBColor@0, 0.5, 0D, FontFamily Ø "Courier"<D<,
8thirdMedian, Style@StringJoin@medianTicks@@5DD, "", medianTicks@@6DDD,

8RGBColor@0, 0.5, 0D, FontFamily Ø "Courier"<D<D,
If@secondMedian ¹≠ 0, 8secondMedian, Style@StringJoin@medianTicks@@3DD, ToString@

secondMedianD, medianTicks@@4DDD, 8RGBColor@1, 0, 0D, FontFamily Ø "Courier"<D<,
8secondMedian, Style@StringJoin@medianTicks@@3DD, "", medianTicks@@4DDD,

8RGBColor@1, 0, 0D, FontFamily Ø "Courier"<D<D,
If@firstMedian ¹≠ 0, 8firstMedian, Style@StringJoin@medianTicks@@1DD, ToString@

firstMedianD, medianTicks@@2DDD, 8RGBColor@0, 0, 1D, FontFamily Ø "Courier"<D<,
8firstMedian, Style@StringJoin@medianTicks@@1DD, "", medianTicks@@2DDD,

8RGBColor@0, 0, 1D, FontFamily Ø "Courier"<D<D
<D;

If@displayNumber == 2, evaluatePValue@annotationDD;
Show@8Graphics@If@highlight ã True, 8RGBColor@1, 1, 0.8D, Rectangle@8

Min@Select@8firstMedian, secondMedian, thirdMedian, fourthMedian<, Ò ¹≠ 0 &DD, -0.025<,
Max@
Select@8firstMedian, secondMedian, thirdMedian, fourthMedian<, Ò ¹≠ 0 &DD, 1.025<D<,

8<DD,
fourthLine, fourthLines, textFourthGroup,
thirdLine, thirdLines, textThirdGroup,
firstLine, firstLines, textFirstGroup,
secondLine, secondLines, textSecondGroup<,

GridLines Ø 8None, 880.5, Thickness@0.0025D<<<,
Frame Ø True,
FrameTicks Ø 8framex, framey@ylabelD, None, None<,
FrameLabel Ø 8labelx@xlabelD, labely@ylabelD, None, None<,
PlotLabel Ø plotlabelx@annotation, xplotlabel, columnLabelD,
AspectRatio Ø 1,
PlotRange Ø 88-0.1 * months, 1.025 * months<, 8-0.025, 1.025<<,
ImageSize Ø 250D<
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(* Display the Survival Analyses of the Discovery and Validation Sets of Patients Classified by the 
Tensor GSVD *)

title = "Fraction of Surviving Patients";

stream = path <> "Discovery_Patients.txt";
annotations = Import@stream, "Table"D;
8patients, annotationsNumber< = Dimensions@annotationsD - 81, 1<;
annotationNames = Take@annotations, 1, 82, annotationsNumber + 1<D@@1DD;
annotations = Drop@Import@stream, "Table"D, 1, 1D;
Clear@streamD;

times = Table@
If@annotationColumn@"Days_Death"D@@aDD ã "Null",
If@annotationColumn@"Days_Followup"D@@aDD ã "Null",
"Null",
annotationColumn@"Days_Followup"D@@aDD ê monthConversionD,

annotationColumn@"Days_Death"D@@aDD ê monthConversionD,
8a, 1, patients<D;

status = Table@If@annotationColumn@"Days_Death"D@@aDD ã "Null",
If@annotationColumn@"Days_Followup"D@@aDD ã "Null", 2, 0D, 1D,

8a, 1, patients<D;
positionNull = Position@status, 2D;
Do@8

annotations = Drop@annotations, positionNull@@aDDD,
times = Drop@times, positionNull@@aDDD,
status = Drop@status, positionNull@@aDDD<,

8a, Dimensions@positionNullD@@1DD, 1, -1<D
patients = patients - Dimensions@positionNullD@@1DD;

displayNumber = 2;
annotation = "Probelet_6p+12p_HCoeff.L";
firstAnnotation = "High";
secondAnnotation = "Low";
highlight = True;
xplotlabel = "HaL";
xlabel = False;
ylabel = "from the Discovery Set";
medianTicks = Table@"", 8a, 1, 8<D;
hazardRatio = " = 1.7";
columnLabel = "6p+12p";
textCoordinates = 880.09 * months, 0.1<, 80.865 * months, 0.9<<;
g1 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;

displayNumber = 2;
annotation = "Probelet_7p_HCoeff.L";
firstAnnotation = "Low";
secondAnnotation = "High";
highlight = True;
xplotlabel = "HbL";
xlabel = False;
ylabel = "False";
medianTicks = Table@"", 8a, 1, 8<D;
hazardRatio = " = 1.7";
columnLabel = "7p";
textCoordinates = 880.09 * months, 0.1<, 80.865 * months, 0.9<<;
g2 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;
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displayNumber = 2;
annotation = "Probelet_Xq_HCoeff.L";
firstAnnotation = "Low";
secondAnnotation = "High";
highlight = True;
xplotlabel = "HcL";
xlabel = False;
ylabel = "False";
medianTicks = Table@"", 8a, 1, 8<D;
hazardRatio = " = 1.6";
columnLabel = "Xq";
textCoordinates = 880.09 * months, 0.1<, 80.865 * months, 0.9<<;
g3 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;

displayNumber = 4;
annotation = "Probelet_6p+12pêTumor_Stage";
firstAnnotation = "HighêIII,IV";
secondAnnotation = "LowêI,II";
thirdAnnotation = "LowêIII,IV";
fourthAnnotation = "HighêI,II";
highlight = True;
xplotlabel = "HdL";
xlabel = False;
ylabel = "from the Discovery Set";
medianTicks = Table@"", 8a, 1, 8<D;
medianTicks@@2DD = " ";
medianTicks@@6DD = " ";
medianTicks@@7DD = " ";
hazardRatio = "s = 1.5ê4.0";
pValue = 4.2 * 10^-4;
columnLabel = "";
textCoordinates =

880.09 * months, 0.1<, 80.865 * months, 0.9<, 80.09 * months, 0.35<, 80.09 * months, 0.6<<;
g4 = Show@display@annotation, displayNumber, xplotlabel, xlabel,

ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;

displayNumber = 4;
annotation = "Probelet_7pêTumor_Stage";
firstAnnotation = "LowêIII,IV";
secondAnnotation = "HighêI,II";
thirdAnnotation = "HighêIII,IV";
fourthAnnotation = "LowêI,II";
highlight = True;
xplotlabel = "HeL";
xlabel = False;
ylabel = "False";
medianTicks = Table@"", 8a, 1, 8<D;
medianTicks@@4DD = " ";
medianTicks@@7DD = " ";
hazardRatio = "s = 1.6ê4.2";
pValue = 1.1 * 10^-4;
columnLabel = "";
textCoordinates =

880.09 * months, 0.1<, 80.865 * months, 0.9<, 80.09 * months, 0.35<, 80.09 * months, 0.6<<;
g5 = Show@display@annotation, displayNumber, xplotlabel, xlabel,

ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;
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displayNumber = 4;
annotation = "Probelet_XqêTumor_Stage";
firstAnnotation = "LowêIII,IV";
secondAnnotation = "HighêI,II";
thirdAnnotation = "HighêIII,IV";
fourthAnnotation = "LowêI,II";
highlight = True;
xplotlabel = "HfL";
xlabel = False;
ylabel = "False";
medianTicks = Table@"", 8a, 1, 8<D;
hazardRatio = "blank";
pValue = 8.3 * 10^-4;
columnLabel = "";
textCoordinates =

880.09 * months, 0.1<, 80.865 * months, 0.9<, 80.09 * months, 0.35<, 80.09 * months, 0.6<<;
g6 = Show@display@annotation, displayNumber, xplotlabel, xlabel,

ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;

stream = path <> "Validation_Patients.txt";
annotations = Import@stream, "Table"D;
8patients, annotationsNumber< = Dimensions@annotationsD - 81, 1<;
annotationNames = Take@annotations, 1, 82, annotationsNumber + 1<D@@1DD;
annotations = Drop@Import@stream, "Table"D, 1, 1D;
Clear@streamD;

times = Table@
If@annotationColumn@"Days_Death"D@@aDD ã "Null",
If@annotationColumn@"Days_Followup"D@@aDD ã "Null",
"Null",
annotationColumn@"Days_Followup"D@@aDD ê monthConversionD,

annotationColumn@"Days_Death"D@@aDD ê monthConversionD,
8a, 1, patients<D;

status = Table@If@annotationColumn@"Days_Death"D@@aDD ã "Null",
If@annotationColumn@"Days_Followup"D@@aDD ã "Null", 2, 0D, 1D,

8a, 1, patients<D;
positionNull = Position@status, 2D;
Do@8

annotations = Drop@annotations, positionNull@@aDDD,
times = Drop@times, positionNull@@aDDD,
status = Drop@status, positionNull@@aDDD<,

8a, Dimensions@positionNullD@@1DD, 1, -1<D
patients = patients - Dimensions@positionNullD@@1DD;

displayNumber = 2;
annotation = "Arraylet_6p+12p_HCorr.L";
firstAnnotation = "High";
secondAnnotation = "Low";
highlight = True;
xplotlabel = "HgL";
xlabel = True;
ylabel = "from the Validation Set";
medianTicks = Table@"", 8a, 1, 8<D;
hazardRatio = " = 1.9";
columnLabel = "";
textCoordinates = 880.09 * months, 0.1<, 80.865 * months, 0.9<<;
g7 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;
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displayNumber = 2;
annotation = "Arraylet_7p_HCorr.L";
firstAnnotation = "Low";
secondAnnotation = "High";
highlight = True;
xplotlabel = "HhL";
xlabel = True;
ylabel = "False";
medianTicks = Table@"", 8a, 1, 8<D;
hazardRatio = " = 1.7";
columnLabel = "";
textCoordinates = 880.09 * months, 0.1<, 80.865 * months, 0.9<<;
g8 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;

displayNumber = 2;
annotation = "Arraylet_Xq_HCorr.L";
firstAnnotation = "Low";
secondAnnotation = "High";
highlight = True;
xplotlabel = "HiL";
xlabel = True;
ylabel = "False";
medianTicks = Table@"", 8a, 1, 8<D;
hazardRatio = " = 1.9";
columnLabel = "";
textCoordinates = 880.09 * months, 0.1<, 80.865 * months, 0.9<<;
g9 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;

fig3 =
GraphicsGrid@88g1, g2, g3<, 8g4, g5, g6<, 8g7, g8, g9<<, ImageSize Ø 750, Spacings Ø 8-67, -12<D

Tensor_GSVD.nb    p. 32



High
N=85
O=50

Low
N=164
O=91

0 8037 48
0

0.25

0.5

0.75

1

F
r
a
c
t
i
o
n

o
f

S
u
r
v
i
v
i
n
g

P
a
t
i
e
n
t
s

f
r
o
m

t
h
e

D
i
s
c
o
v
e
r
y
S
e
t

   6p+12p
HaL Probelet HCoeff.L

P-value = 4.6 µ 10-3

Hazard Ratio = 1.7

Low
N=150
O=94

High
N=99
O=47

0 8038 49

   7p
HbL Probelet HCoeff.L

P-value = 2.0 µ 10-3

Hazard Ratio = 1.7

Low
N=166
O=102

High
N=83
O=39

0 8038 56

   Xq
HcL Probelet HCoeff.L

P-value = 1.7 µ 10-2

Hazard Ratio = 1.6

HighêI,II
N=5
O=1

LowêIII,IV
N=139
O=86

HighêIII,IV
N=78
O=48

LowêI,II
N=24
O=4

0 804543 9736
0

0.25

0.5

0.75

1

F
r
a
c
t
i
o
n

o
f

S
u
r
v
i
v
i
n
g

P
a
t
i
e
n
t
s

f
r
o
m

t
h
e

D
i
s
c
o
v
e
r
y

S
e
t

   
HdL ProbeletêTumor Stage

P-value = 4.2 µ 10-4

Hazard Ratios = 1.5ê4.0

LowêI,II
N=16
O=3

HighêIII,IV
N=85
O=45

LowêIII,IV
N=132
O=89

HighêI,II
N=13
O=2

00 7748 7136

   
HeL ProbeletêTumor Stage

P-value = 1.1 µ 10-4

Hazard Ratios = 1.6ê4.2

LowêI,II
N=14
O=2

HighêIII,IV
N=68
O=36

LowêIII,IV
N=149
O=98

HighêI,II
N=15
O=3

0 807155 9736

   
HfL ProbeletêTumor Stage

P-value = 8.3 µ 10-4

High
N=45
O=26

Low
N=103
O=59

0 8033 55
0

0.25

0.5

0.75

1

Survival Time HMonthsL

F
r
a
c
t
i
o
n

o
f

S
u
r
v
i
v
i
n
g

P
a
t
i
e
n
t
s

f
r
o
m

t
h
e

V
a
l
i
d
a
t
i
o
n

S
e
t

   
HgL Arraylet HCorr.L

P-value = 7.1 µ 10-3

Hazard Ratio = 1.9

Low
N=93
O=57

High
N=55
O=28

0 8035 55

Survival Time HMonthsL

   
HhL Arraylet HCorr.L

P-value = 1.9 µ 10-2

Hazard Ratio = 1.7

Low
N=94
O=60

High
N=54
O=25

0 8035 62

Survival Time HMonthsL

   
HiL Arraylet HCorr.L

P-value = 8.8 µ 10-3

Hazard Ratio = 1.9

Export@path <> "Figure_3.pdf", fig3, "PDF", ImageSize Ø 750, ImageResolution Ø resolutionD;
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(* Display the Survival Analyses of the Discovery Set Classified by the Standard Indicators *)

title = "Fraction of Surviving Patients";

stream = path <> "Discovery_Patients.txt";
annotations = Import@stream, "Table"D;
8patients, annotationsNumber< = Dimensions@annotationsD - 81, 1<;
annotationNames = Take@annotations, 1, 82, annotationsNumber + 1<D@@1DD;
annotations = Drop@Import@stream, "Table"D, 1, 1D;
Clear@streamD;

times = Table@
If@annotationColumn@"Days_Death"D@@aDD ã "Null",
If@annotationColumn@"Days_Followup"D@@aDD ã "Null",
"Null",
annotationColumn@"Days_Followup"D@@aDD ê monthConversionD,

annotationColumn@"Days_Death"D@@aDD ê monthConversionD,
8a, 1, patients<D;

status = Table@If@annotationColumn@"Days_Death"D@@aDD ã "Null",
If@annotationColumn@"Days_Followup"D@@aDD ã "Null", 2, 0D, 1D,

8a, 1, patients<D;
positionNull = Position@status, 2D;
Do@8

annotations = Drop@annotations, positionNull@@aDDD,
times = Drop@times, positionNull@@aDDD,
status = Drop@status, positionNull@@aDDD<,

8a, Dimensions@positionNullD@@1DD, 1, -1<D
patients = patients - Dimensions@positionNullD@@1DD;

displayNumber = 2;
annotation = "Tumor_Stage";
firstAnnotation = "III,IV";
secondAnnotation = "I,II";
highlight = True;
xplotlabel = "HaL";
xlabel = False;
ylabel = "from the Discovery Set";
medianTicks = Table@"", 8a, 1, 8<D;
hazardRatio = " = 4.4";
columnLabel = "";
textCoordinates = 880.09 * months, 0.1<, 80.865 * months, 0.9<<;
g1 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;

displayNumber = 2;
annotation = "Residual_Disease";
firstAnnotation = "Yes";
secondAnnotation = "No";
highlight = True;
xplotlabel = "HbL";
xlabel = False;
ylabel = "False";
medianTicks = Table@"", 8a, 1, 8<D;
hazardRatio = " = 2.3";
columnLabel = "";
textCoordinates = 880.09 * months, 0.1<, 80.865 * months, 0.9<<;
g2 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;
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displayNumber = 2;
annotation = "Therapy_Outcome";
firstAnnotation = "No";
secondAnnotation = "CR";
highlight = True;
xplotlabel = "HcL";
xlabel = True;
ylabel = "from the Discovery Set";
medianTicks = Table@"", 8a, 1, 8<D;
hazardRatio = " = 3.8";
columnLabel = "";
textCoordinates = 880.09 * months, 0.1<, 80.865 * months, 0.9<<;
g3 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;

displayNumber = 2;
annotation = "Neoplasm_Status";
firstAnnotation = "W";
secondAnnotation = "WO";
highlight = True;
xplotlabel = "HdL";
xlabel = True;
ylabel = "False";
medianTicks = Table@"", 8a, 1, 8<D;
hazardRatio = " = 13.1";
columnLabel = "";
textCoordinates = 880.09 * months, 0.1<, 80.865 * months, 0.9<<;
textCoordinates@@2DD = 80.865 * months, 0.65<;
g4 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;
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figD = GraphicsGrid@88g1, g2<, 8g3, g4<<, ImageSize Ø 500, Spacings Ø 8-70, -12<D
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Export@path <> "Figure_D.pdf", figD, "PDF", ImageSize Ø 500, ImageResolution Ø resolutionD;
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(* Display the Survival Analyses of the Validation Set Classified by the Standard Indicators *)

stream = path <> "Validation_Patients.txt";
annotations = Import@stream, "Table"D;
8patients, annotationsNumber< = Dimensions@annotationsD - 81, 1<;
annotationNames = Take@annotations, 1, 82, annotationsNumber + 1<D@@1DD;
annotations = Drop@Import@stream, "Table"D, 1, 1D;
Clear@streamD;

times = Table@
If@annotationColumn@"Days_Death"D@@aDD ã "Null",
If@annotationColumn@"Days_Followup"D@@aDD ã "Null",
"Null",
annotationColumn@"Days_Followup"D@@aDD ê monthConversionD,

annotationColumn@"Days_Death"D@@aDD ê monthConversionD,
8a, 1, patients<D;

status = Table@If@annotationColumn@"Days_Death"D@@aDD ã "Null",
If@annotationColumn@"Days_Followup"D@@aDD ã "Null", 2, 0D, 1D,

8a, 1, patients<D;
positionNull = Position@status, 2D;
Do@8

annotations = Drop@annotations, positionNull@@aDDD,
times = Drop@times, positionNull@@aDDD,
status = Drop@status, positionNull@@aDDD<,

8a, Dimensions@positionNullD@@1DD, 1, -1<D
patients = patients - Dimensions@positionNullD@@1DD;

displayNumber = 2;
annotation = "Tumor_Stage";
firstAnnotation = "IV";
secondAnnotation = "III";
highlight = True;
xplotlabel = "HaL";
xlabel = False;
ylabel = "from the Validation Set";
medianTicks = Table@"", 8a, 1, 8<D;
hazardRatio = " = 1.8";
columnLabel = "";
textCoordinates = 880.09 * months, 0.1<, 80.865 * months, 0.9<<;
g1 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;

displayNumber = 2;
annotation = "Residual_Disease";
firstAnnotation = "Yes";
secondAnnotation = "No";
highlight = True;
xplotlabel = "HbL";
xlabel = False;
ylabel = "False";
medianTicks = Table@"", 8a, 1, 8<D;
hazardRatio = " = 2.4";
columnLabel = "";
textCoordinates = 880.09 * months, 0.1<, 80.865 * months, 0.9<<;
g2 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;
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displayNumber = 2;
annotation = "Therapy_Outcome";
firstAnnotation = "No";
secondAnnotation = "CR";
highlight = True;
xplotlabel = "HcL";
xlabel = True;
ylabel = "from the Validation Set";
medianTicks = Table@"", 8a, 1, 8<D;
hazardRatio = " = 3.8";
columnLabel = "";
textCoordinates = 880.09 * months, 0.1<, 80.865 * months, 0.9<<;
g3 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;

displayNumber = 2;
annotation = "Neoplasm_Status";
firstAnnotation = "W";
secondAnnotation = "WO";
highlight = True;
xplotlabel = "HdL";
xlabel = True;
ylabel = "False";
medianTicks = Table@"", 8a, 1, 8<D;
hazardRatio = " = 16.7";
columnLabel = "";
textCoordinates = 880.09 * months, 0.1<, 80.865 * months, 0.9<<;
textCoordinates@@2DD = 80.865 * months, 0.65<;
g4 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;
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figE = GraphicsGrid@88g1, g2<, 8g3, g4<<, ImageSize Ø 500, Spacings Ø 8-70, -12<D
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Export@path <> "Figure_E.pdf", figE, "PDF", ImageSize Ø 500, ImageResolution Ø resolutionD;
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(* Display the Survival Analyses of the Discovery and Validation Platinum-Based Chemotherapy 
Patients Classified by the Tensor GSVD and Tumor Stage *)

title = "Fraction of Surviving Platinum-Based";

stream = path <> "Discovery_Patients.txt";
annotations = Import@stream, "Table"D;
8patients, annotationsNumber< = Dimensions@annotationsD - 81, 1<;
annotationNames = Take@annotations, 1, 82, annotationsNumber + 1<D@@1DD;
annotations = Drop@Import@stream, "Table"D, 1, 1D;
Clear@streamD;

times = Table@
If@annotationColumn@"Days_Death"D@@aDD ã "Null",
If@annotationColumn@"Days_Followup"D@@aDD ã "Null",
"Null",
annotationColumn@"Days_Followup"D@@aDD ê monthConversionD,

annotationColumn@"Days_Death"D@@aDD ê monthConversionD,
8a, 1, patients<D;

status = Table@
If@annotationColumn@"Platinum-Based_Chemotherapy"D@@aDD ã "Null", 2,
If@annotationColumn@"Platinum-Based_Chemotherapy"D@@aDD ã "No", 2,
If@annotationColumn@"Days_Death"D@@aDD ã "Null",
If@annotationColumn@"Days_Followup"D@@aDD ã "Null", 2, 0D, 1DDD,

8a, 1, patients<D;
positionNull = Position@status, 2D;
Do@8

annotations = Drop@annotations, positionNull@@aDDD,
times = Drop@times, positionNull@@aDDD,
status = Drop@status, positionNull@@aDDD<,

8a, Dimensions@positionNullD@@1DD, 1, -1<D
patients = patients - Dimensions@positionNullD@@1DD;

displayNumber = 2;
annotation = "Probelet_6p+12p_HCoeff.L";
firstAnnotation = "High";
secondAnnotation = "Low";
highlight = True;
xplotlabel = "HaL";
xlabel = False;
ylabel = "Chemo. Patients from the Discovery Set";
medianTicks = Table@"", 8a, 1, 8<D;
hazardRatio = " = 2.0";
columnLabel = "6p+12p";
textCoordinates = 880.09 * months, 0.1<, 80.865 * months, 0.9<<;
g1 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;
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displayNumber = 2;
annotation = "Probelet_7p_HCoeff.L";
firstAnnotation = "Low";
secondAnnotation = "High";
highlight = True;
xplotlabel = "HbL";
xlabel = False;
ylabel = "False";
medianTicks = Table@"", 8a, 1, 8<D;
medianTicks@@2DD = " ";
medianTicks@@3DD = " ";
hazardRatio = " = 1.5";
columnLabel = "7p";
textCoordinates = 880.09 * months, 0.1<, 80.865 * months, 0.9<<;
g2 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;

displayNumber = 2;
annotation = "Probelet_Xq_HCoeff.L";
firstAnnotation = "Low";
secondAnnotation = "High";
highlight = True;
xplotlabel = "HcL";
xlabel = False;
ylabel = "False";
medianTicks = Table@"", 8a, 1, 8<D;
hazardRatio = " = 1.6";
columnLabel = "Xq";
textCoordinates = 880.09 * months, 0.1<, 80.865 * months, 0.9<<;
g3 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;

displayNumber = 4;
annotation = "Probelet_6p+12pêTumor_Stage";
firstAnnotation = "HighêIII,IV";
secondAnnotation = "LowêI,II";
thirdAnnotation = "LowêIII,IV";
fourthAnnotation = "HighêI,II";
highlight = True;
xplotlabel = "HdL";
xlabel = False;
ylabel = "Chemo. Patients from the Discovery Set";
medianTicks = Table@"", 8a, 1, 8<D;
medianTicks@@2DD = " ";
medianTicks@@8DD = " ";
medianTicks@@5DD = " ";
hazardRatio = "s = 1.8ê4.1";
pValue = 4.8 * 10^-5;
columnLabel = "";
textCoordinates =

880.09 * months, 0.1<, 80.865 * months, 0.9<, 80.09 * months, 0.35<, 80.09 * months, 0.6<<;
g4 = Show@display@annotation, displayNumber, xplotlabel, xlabel,

ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;
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displayNumber = 4;
annotation = "Probelet_7pêTumor_Stage";
firstAnnotation = "LowêIII,IV";
secondAnnotation = "HighêI,II";
thirdAnnotation = "HighêIII,IV";
fourthAnnotation = "LowêI,II";
highlight = True;
xplotlabel = "HeL";
xlabel = False;
ylabel = "False";
medianTicks = Table@"", 8a, 1, 8<D;
medianTicks@@7DD = " ";
medianTicks@@4DD = " ";
hazardRatio = "blank";
pValue = 1.6 * 10^-3;
columnLabel = "";
textCoordinates =

880.09 * months, 0.1<, 80.865 * months, 0.9<, 80.09 * months, 0.35<, 80.09 * months, 0.6<<;
g5 = Show@display@annotation, displayNumber, xplotlabel, xlabel,

ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;

displayNumber = 4;
annotation = "Probelet_XqêTumor_Stage";
firstAnnotation = "LowêIII,IV";
secondAnnotation = "HighêI,II";
thirdAnnotation = "HighêIII,IV";
fourthAnnotation = "LowêI,II";
highlight = True;
xplotlabel = "HfL";
xlabel = False;
ylabel = "False";
medianTicks = Table@"", 8a, 1, 8<D;
hazardRatio = "blank";
pValue = 9.0 * 10^-4;
columnLabel = "";
textCoordinates =

880.09 * months, 0.1<, 80.865 * months, 0.9<, 80.09 * months, 0.35<, 80.09 * months, 0.6<<;
g6 = Show@display@annotation, displayNumber, xplotlabel, xlabel,

ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;

stream = path <> "Validation_Patients.txt";
annotations = Import@stream, "Table"D;
8patients, annotationsNumber< = Dimensions@annotationsD - 81, 1<;
annotationNames = Take@annotations, 1, 82, annotationsNumber + 1<D@@1DD;
annotations = Drop@Import@stream, "Table"D, 1, 1D;
Clear@streamD;

Tensor_GSVD.nb    p. 42



times = Table@
If@annotationColumn@"Days_Death"D@@aDD ã "Null",
If@annotationColumn@"Days_Followup"D@@aDD ã "Null",
"Null",
annotationColumn@"Days_Followup"D@@aDD ê monthConversionD,

annotationColumn@"Days_Death"D@@aDD ê monthConversionD,
8a, 1, patients<D;

status = Table@
If@annotationColumn@"Platinum-Based_Chemotherapy"D@@aDD ã "Null", 2,
If@annotationColumn@"Platinum-Based_Chemotherapy"D@@aDD ã "No", 2,
If@annotationColumn@"Days_Death"D@@aDD ã "Null",
If@annotationColumn@"Days_Followup"D@@aDD ã "Null", 2, 0D, 1DDD,

8a, 1, patients<D;
positionNull = Position@status, 2D;
Do@8

annotations = Drop@annotations, positionNull@@aDDD,
times = Drop@times, positionNull@@aDDD,
status = Drop@status, positionNull@@aDDD<,

8a, Dimensions@positionNullD@@1DD, 1, -1<D
patients = patients - Dimensions@positionNullD@@1DD;

displayNumber = 2;
annotation = "Arraylet_6p+12p_HCorr.L";
firstAnnotation = "High";
secondAnnotation = "Low";
highlight = True;
xplotlabel = "HgL";
xlabel = True;
ylabel = "Chemo. Patients from the Validation Set";
medianTicks = Table@"", 8a, 1, 8<D;
hazardRatio = " = 1.8";
columnLabel = "";
textCoordinates = 880.09 * months, 0.1<, 80.865 * months, 0.9<<;
g7 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;

displayNumber = 2;
annotation = "Arraylet_7p_HCorr.L";
firstAnnotation = "Low";
secondAnnotation = "High";
highlight = True;
xplotlabel = "HhL";
xlabel = True;
ylabel = "False";
medianTicks = Table@"", 8a, 1, 8<D;
hazardRatio = " = 1.7";
columnLabel = "";
textCoordinates = 880.09 * months, 0.1<, 80.865 * months, 0.9<<;
g8 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;
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displayNumber = 2;
annotation = "Arraylet_Xq_HCorr.L";
firstAnnotation = "Low";
secondAnnotation = "High";
highlight = True;
xplotlabel = "HiL";
xlabel = True;
ylabel = "False";
medianTicks = Table@"", 8a, 1, 8<D;
hazardRatio = " = 2.1";
columnLabel = "";
textCoordinates = 880.09 * months, 0.1<, 80.865 * months, 0.9<<;
g9 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;

figF =
GraphicsGrid@88g1, g2, g3<, 8g4, g5, g6<, 8g7, g8, g9<<, ImageSize Ø 750, Spacings Ø 8-67, -12<D
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Export@path <> "Figure_F.pdf", figF, "PDF", ImageSize Ø 750, ImageResolution Ø resolutionD;
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(* Display the Survival Analyses of the Validation Set Classified by the Tensor GSVD and Stage *)

stream = path <> "Validation_Patients.txt";
annotations = Import@stream, "Table"D;
8patients, annotationsNumber< = Dimensions@annotationsD - 81, 1<;
annotationNames = Take@annotations, 1, 82, annotationsNumber + 1<D@@1DD;
annotations = Drop@Import@stream, "Table"D, 1, 1D;
Clear@streamD;

times = Table@
If@annotationColumn@"Days_Death"D@@aDD ã "Null",
If@annotationColumn@"Days_Followup"D@@aDD ã "Null",
"Null",
annotationColumn@"Days_Followup"D@@aDD ê monthConversionD,

annotationColumn@"Days_Death"D@@aDD ê monthConversionD,
8a, 1, patients<D;

status = Table@If@annotationColumn@"Days_Death"D@@aDD ã "Null",
If@annotationColumn@"Days_Followup"D@@aDD ã "Null", 2, 0D, 1D,

8a, 1, patients<D;
positionNull = Position@status, 2D;
Do@8

annotations = Drop@annotations, positionNull@@aDDD,
times = Drop@times, positionNull@@aDDD,
status = Drop@status, positionNull@@aDDD<,

8a, Dimensions@positionNullD@@1DD, 1, -1<D
patients = patients - Dimensions@positionNullD@@1DD;

displayNumber = 4;
annotation = "Arraylet_6p+12pêTumor_Stage";
firstAnnotation = "HighêIV";
secondAnnotation = "LowêIII";
thirdAnnotation = "LowêIV";
fourthAnnotation = "HighêIII";
highlight = True;
xplotlabel = "HaL";
xlabel = True;
ylabel = "from the Validation Set";
medianTicks = Table@"", 8a, 1, 8<D;
hazardRatio = "s = 1.9ê1.8";
medianTicks@@7DD = " ";
medianTicks@@6DD = " ";
pValue = 5.4 * 10^-3;
columnLabel = "6p+12p";
textCoordinates =

880.09 * months, 0.1<, 80.865 * months, 0.9<, 80.09 * months, 0.35<, 80.09 * months, 0.6<<;
textCoordinates@@1DD = 80.09 * months - 3, 0.1<;
textCoordinates@@3DD = 80.09 * months - 3, 0.35<;
textCoordinates@@4DD = 80.865 * months, 0.65<;
g1 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;
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displayNumber = 4;
annotation = "Arraylet_7pêTumor_Stage";
firstAnnotation = "LowêIV";
secondAnnotation = "HighêIII";
thirdAnnotation = "HighêIV";
fourthAnnotation = "LowêIII";
highlight = True;
xplotlabel = "HbL";
xlabel = True;
ylabel = "False";
medianTicks = Table@"", 8a, 1, 8<D;
medianTicks@@7DD = " ";
hazardRatio = "s = 1.8ê1.8";
pValue = 1.6 * 10^-2;
columnLabel = "7p";
textCoordinates =

880.09 * months, 0.1<, 80.865 * months, 0.9<, 80.09 * months, 0.35<, 80.09 * months, 0.6<<;
textCoordinates@@1DD = 80.09 * months - 3, 0.1<;
textCoordinates@@3DD = 80.09 * months - 3, 0.35<;
textCoordinates@@4DD = 80.865 * months, 0.65<;
g2 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;

displayNumber = 4;
annotation = "Arraylet_XqêTumor_Stage";
firstAnnotation = "LowêIV";
secondAnnotation = "HighêIII";
thirdAnnotation = "HighêIV";
fourthAnnotation = "LowêIII";
highlight = True;
xplotlabel = "HcL";
xlabel = True;
ylabel = "False";
medianTicks = Table@"", 8a, 1, 8<D;
medianTicks@@4DD = " ";
medianTicks@@5DD = " ";
hazardRatio = "s = 2.1ê2.1";
pValue = 1.1 * 10^-4;
columnLabel = "Xq";
textCoordinates =

880.09 * months, 0.1<, 80.865 * months, 0.9<, 80.09 * months, 0.35<, 80.09 * months, 0.6<<;
textCoordinates = 880.09 * months - 3, 0.1<, 80.865 * months, 0.65<,

80.865 * months, 0.9<, 80.09 * months - 3, 0.35<<;
g3 = Show@display@annotation, displayNumber, xplotlabel, xlabel,

ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;
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figG = GraphicsGrid@88g1, g2, g3<<, ImageSize Ø 750, Spacings Ø 8-67, -12<D
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Export@path <> "Figure_G.pdf", figG, "PDF", ImageSize Ø 750, ImageResolution Ø resolutionD;
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(* Display the Survival Analyses of the Discovery Set Classified by the Tensor GSVD and Standard 
Indicators other than Tumor Stage *)

stream = path <> "Discovery_Patients.txt";
annotations = Import@stream, "Table"D;
8patients, annotationsNumber< = Dimensions@annotationsD - 81, 1<;
annotationNames = Take@annotations, 1, 82, annotationsNumber + 1<D@@1DD;
annotations = Drop@Import@stream, "Table"D, 1, 1D;
Clear@streamD;

times = Table@
If@annotationColumn@"Days_Death"D@@aDD ã "Null",
If@annotationColumn@"Days_Followup"D@@aDD ã "Null",
"Null",
annotationColumn@"Days_Followup"D@@aDD ê monthConversionD,

annotationColumn@"Days_Death"D@@aDD ê monthConversionD,
8a, 1, patients<D;

status = Table@If@annotationColumn@"Days_Death"D@@aDD ã "Null",
If@annotationColumn@"Days_Followup"D@@aDD ã "Null", 2, 0D, 1D,

8a, 1, patients<D;
positionNull = Position@status, 2D;
Do@8

annotations = Drop@annotations, positionNull@@aDDD,
times = Drop@times, positionNull@@aDDD,
status = Drop@status, positionNull@@aDDD<,

8a, Dimensions@positionNullD@@1DD, 1, -1<D
patients = patients - Dimensions@positionNullD@@1DD;

displayNumber = 4;
annotation = "Probelet_6p+12pêResidual_Disease";
firstAnnotation = "HighêYes";
secondAnnotation = "LowêNo";
thirdAnnotation = "LowêYes";
fourthAnnotation = "HighêNo";
highlight = True;
xplotlabel = "HaL";
xlabel = False;
ylabel = "from the Discovery Set";
medianTicks = Table@"", 8a, 1, 8<D;
medianTicks@@2DD = " ";
medianTicks@@7DD = " ";
medianTicks@@3DD = " ";
hazardRatio = "s = 1.6ê2.2";
pValue = 6.6 * 10^-4;
columnLabel = "6p+12p";
textCoordinates =

880.09 * months, 0.1<, 80.865 * months, 0.9<, 80.09 * months, 0.35<, 80.09 * months, 0.6<<;
g1 = Show@display@annotation, displayNumber, xplotlabel, xlabel,

ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;
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displayNumber = 4;
annotation = "Probelet_7pêResidual_Disease";
firstAnnotation = "LowêYes";
secondAnnotation = "HighêNo";
thirdAnnotation = "HighêYes";
fourthAnnotation = "LowêNo";
highlight = True;
xplotlabel = "HbL";
xlabel = False;
ylabel = "False";
medianTicks = Table@"", 8a, 1, 8<D;
hazardRatio = "s = 1.5ê2.2";
pValue = 1.1 * 10^-3;
columnLabel = "7p";
textCoordinates =

880.09 * months, 0.1<, 80.865 * months, 0.9<, 80.09 * months, 0.35<, 80.09 * months, 0.6<<;
g2 = Show@display@annotation, displayNumber, xplotlabel, xlabel,

ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;

displayNumber = 4;
annotation = "Probelet_XqêResidual_Disease";
firstAnnotation = "LowêYes";
secondAnnotation = "HighêNo";
thirdAnnotation = "HighêYes";
fourthAnnotation = "LowêNo";
highlight = True;
xplotlabel = "HcL";
xlabel = False;
ylabel = "False";
medianTicks = Table@"", 8a, 1, 8<D;
medianTicks@@2DD = " ";
medianTicks@@7DD = " ";
hazardRatio = "s = 1.7ê2.2";
pValue = 4.0 * 10^-4;
columnLabel = "Xq";
textCoordinates =

880.09 * months, 0.1<, 80.865 * months, 0.9<, 80.09 * months, 0.35<, 80.09 * months, 0.6<<;
textCoordinates@@4DD = 80.865 * months, 0.35<;
g3 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;
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displayNumber = 4;
annotation = "Probelet_6p+12pêTherapy_Outcome";
firstAnnotation = "HighêNo";
secondAnnotation = "LowêCR";
thirdAnnotation = "LowêNo";
fourthAnnotation = "HighêCR";
highlight = True;
xplotlabel = "HdL";
xlabel = False;
ylabel = "from the Discovery Set";
medianTicks = Table@"", 8a, 1, 8<D;
medianTicks@@1DD = " ";
medianTicks@@6DD = " ";
hazardRatio = "s = 1.6ê3.6";
pValue = 8.1 * 10^-12;
columnLabel = "";
textCoordinates =

880.09 * months, 0.1<, 80.865 * months, 0.9<, 80.09 * months, 0.35<, 80.09 * months, 0.6<<;
textCoordinates@@1DD = 80.09 * months, 0.35<;
textCoordinates@@3DD = 80.09 * months, 0.1<;
textCoordinates@@4DD = 80.865 * months, 0.65<;
g4 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;

displayNumber = 4;
annotation = "Probelet_7pêTherapy_Outcome";
firstAnnotation = "LowêNo";
secondAnnotation = "HighêCR";
thirdAnnotation = "HighêNo";
fourthAnnotation = "LowêCR";
highlight = True;
xplotlabel = "HeL";
xlabel = False;
ylabel = "False";
medianTicks = Table@"", 8a, 1, 8<D;
medianTicks@@2DD = " ";
medianTicks@@5DD = " ";
hazardRatio = "s = 1.6ê3.5";
pValue = 3.9 * 10^-12;
columnLabel = "";
textCoordinates =

880.09 * months, 0.1<, 80.865 * months, 0.9<, 80.09 * months, 0.35<, 80.09 * months, 0.6<<;
textCoordinates@@4DD = 80.865 * months, 0.65<;
g5 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;

Tensor_GSVD.nb    p. 51



displayNumber = 4;
annotation = "Probelet_XqêTherapy_Outcome";
firstAnnotation = "LowêNo";
secondAnnotation = "HighêCR";
thirdAnnotation = "HighêNo";
fourthAnnotation = "LowêCR";
highlight = True;
xplotlabel = "HfL";
xlabel = False;
ylabel = "False";
medianTicks = Table@"", 8a, 1, 8<D;
medianTicks@@2DD = " ";
medianTicks@@3DD = " ";
hazardRatio = "s = 1.6ê3.8";
pValue = 1.8 * 10^-11;
columnLabel = "";
textCoordinates =

880.09 * months, 0.1<, 80.865 * months, 0.9<, 80.09 * months, 0.35<, 80.09 * months, 0.6<<;
g6 = Show@display@annotation, displayNumber, xplotlabel, xlabel,

ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;

displayNumber = 4;
annotation = "Probelet_6p+12pêNeoplasm_Status";
firstAnnotation = "HighêW";
secondAnnotation = "LowêWO";
thirdAnnotation = "LowêW";
fourthAnnotation = "HighêWO";
highlight = True;
xplotlabel = "HgL";
xlabel = True;
ylabel = "from the Discovery Set";
medianTicks = Table@"", 8a, 1, 8<D;
hazardRatio = "s = 1.5ê12.1";
pValue = 2.2 * 10^-8;
columnLabel = "";
textCoordinates =

880.09 * months, 0.1<, 80.865 * months, 0.9<, 80.09 * months, 0.35<, 80.09 * months, 0.6<<;
textCoordinates@@2DD = 80.865 * months, 0.6<;
textCoordinates@@4DD = 80.865 * months, 0.35<;
g7 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;

Tensor_GSVD.nb    p. 52



displayNumber = 4;
annotation = "Probelet_7pêNeoplasm_Status";
firstAnnotation = "LowêW";
secondAnnotation = "HighêWO";
thirdAnnotation = "HighêW";
fourthAnnotation = "LowêWO";
highlight = True;
xplotlabel = "HhL";
xlabel = True;
ylabel = "False";
medianTicks = Table@"", 8a, 1, 8<D;
hazardRatio = "s = 1.7ê12.3";
pValue = 6.1 * 10^-9;
columnLabel = "";
textCoordinates =

880.09 * months, 0.1<, 80.865 * months, 0.9<, 80.09 * months, 0.35<, 80.09 * months, 0.6<<;
textCoordinates@@2DD = 80.865 * months, 0.6<;
textCoordinates@@4DD = 80.865 * months, 0.35<;
g8 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;

displayNumber = 4;
annotation = "Probelet_XqêNeoplasm_Status";
firstAnnotation = "LowêW";
secondAnnotation = "HighêWO";
thirdAnnotation = "HighêW";
fourthAnnotation = "LowêWO";
highlight = True;
xplotlabel = "HiL";
xlabel = True;
ylabel = "False";
medianTicks = Table@"", 8a, 1, 8<D;
hazardRatio = "s = 1.7ê13.9";
pValue = 2.1 * 10^-8;
columnLabel = "";
textCoordinates =

880.09 * months, 0.1<, 80.865 * months, 0.9<, 80.09 * months, 0.35<, 80.09 * months, 0.6<<;
textCoordinates@@2DD = 80.865 * months, 0.6<;
textCoordinates@@4DD = 80.865 * months, 0.35<;
g9 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;

figH =
GraphicsGrid@88g1, g2, g3<, 8g4, g5, g6<, 8g7, g8, g9<<, ImageSize Ø 750, Spacings Ø 8-67, -12<D
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(* Display the Survival Analyses of the Validation Set Classified by the Tensor GSVD and Standard 
Indicators other than Tumor Stage *)

stream = path <> "Validation_Patients.txt";
annotations = Import@stream, "Table"D;
8patients, annotationsNumber< = Dimensions@annotationsD - 81, 1<;
annotationNames = Take@annotations, 1, 82, annotationsNumber + 1<D@@1DD;
annotations = Drop@Import@stream, "Table"D, 1, 1D;
Clear@streamD;

times = Table@
If@annotationColumn@"Days_Death"D@@aDD ã "Null",
If@annotationColumn@"Days_Followup"D@@aDD ã "Null",
"Null",
annotationColumn@"Days_Followup"D@@aDD ê monthConversionD,

annotationColumn@"Days_Death"D@@aDD ê monthConversionD,
8a, 1, patients<D;

status = Table@If@annotationColumn@"Days_Death"D@@aDD ã "Null",
If@annotationColumn@"Days_Followup"D@@aDD ã "Null", 2, 0D, 1D,

8a, 1, patients<D;
positionNull = Position@status, 2D;
Do@8

annotations = Drop@annotations, positionNull@@aDDD,
times = Drop@times, positionNull@@aDDD,
status = Drop@status, positionNull@@aDDD<,

8a, Dimensions@positionNullD@@1DD, 1, -1<D
patients = patients - Dimensions@positionNullD@@1DD;

displayNumber = 4;
annotation = "Arraylet_6p+12pêResidual_Disease";
firstAnnotation = "HighêYes";
secondAnnotation = "LowêNo";
thirdAnnotation = "LowêYes";
fourthAnnotation = "HighêNo";
highlight = True;
xplotlabel = "HaL";
xlabel = False;
ylabel = "from the Validation Set";
medianTicks = Table@"", 8a, 1, 8<D;
medianTicks@@2DD = " ";
medianTicks@@7DD = " ";
hazardRatio = "blank";
pValue = 2.6 * 10^-2;
columnLabel = "6p+12p";
textCoordinates =

880.09 * months, 0.1<, 80.865 * months, 0.9<, 80.09 * months, 0.35<, 80.09 * months, 0.6<<;
textCoordinates@@4DD = 80.865 * months, 0.65<;
g1 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;
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displayNumber = 4;
annotation = "Arraylet_7pêResidual_Disease";
firstAnnotation = "LowêYes";
secondAnnotation = "HighêNo";
thirdAnnotation = "HighêYes";
fourthAnnotation = "LowêNo";
highlight = True;
xplotlabel = "HbL";
xlabel = False;
ylabel = "False";
medianTicks = Table@"", 8a, 1, 8<D;
medianTicks@@7DD = " ";
hazardRatio = "s = 1.9ê2.5";
pValue = 1.2 * 10^-3;
columnLabel = "7p";
textCoordinates =

880.09 * months, 0.1<, 80.865 * months, 0.9<, 80.09 * months, 0.35<, 80.09 * months, 0.6<<;
textCoordinates@@2DD = 80.865 * months, 0.65<;
textCoordinates@@4DD = 80.865 * months, 0.9<;
g2 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;

displayNumber = 4;
annotation = "Arraylet_XqêResidual_Disease";
firstAnnotation = "LowêYes";
secondAnnotation = "HighêNo";
thirdAnnotation = "HighêYes";
fourthAnnotation = "LowêNo";
highlight = True;
xplotlabel = "HcL";
xlabel = False;
ylabel = "False";
medianTicks = Table@"", 8a, 1, 8<D;
medianTicks@@5DD = " ";
medianTicks@@8DD = " "
hazardRatio = "s = 2.2ê2.7";
pValue = 1.3 * 10^-3;
columnLabel = "Xq";
textCoordinates =

880.09 * months, 0.1<, 80.865 * months, 0.9<, 80.09 * months, 0.35<, 80.09 * months, 0.6<<;
textCoordinates@@4DD = 80.865 * months, 0.65<;
g3 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;
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displayNumber = 4;
annotation = "Arraylet_6p+12pêTherapy_Outcome";
firstAnnotation = "HighêNo";
secondAnnotation = "LowêCR";
thirdAnnotation = "LowêNo";
fourthAnnotation = "HighêCR";
highlight = True;
xplotlabel = "HdL";
xlabel = False;
ylabel = "from the Validation Set";
medianTicks = Table@"", 8a, 1, 8<D;
hazardRatio = "s = 2.0ê3.8";
pValue = 3.8 * 10^-8;
columnLabel = "";
textCoordinates =

880.09 * months, 0.1<, 80.865 * months, 0.9<, 80.09 * months, 0.35<, 80.09 * months, 0.6<<;
textCoordinates@@4DD = 80.865 * months, 0.65<;
g4 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;

displayNumber = 4;
annotation = "Arraylet_7pêTherapy_Outcome";
firstAnnotation = "LowêNo";
secondAnnotation = "HighêCR";
thirdAnnotation = "HighêNo";
fourthAnnotation = "LowêCR";
highlight = True;
xplotlabel = "HeL";
xlabel = False;
ylabel = "False";
medianTicks = Table@"", 8a, 1, 8<D;
medianTicks@@2DD = " ";
hazardRatio = "blank";
pValue = 3.5 * 10^-7;
columnLabel = "";
textCoordinates =

880.09 * months, 0.1<, 80.865 * months, 0.9<, 80.09 * months, 0.35<, 80.09 * months, 0.6<<;
textCoordinates@@4DD = 80.865 * months, 0.65<;
g5 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;

displayNumber = 4;
annotation = "Arraylet_XqêTherapy_Outcome";
firstAnnotation = "LowêNo";
secondAnnotation = "HighêCR";
thirdAnnotation = "HighêNo";
fourthAnnotation = "LowêCR";
highlight = True;
xplotlabel = "HfL";
xlabel = False;
ylabel = "False";
medianTicks = Table@"", 8a, 1, 8<D;
hazardRatio = "s = 2.1ê3.9";
pValue = 6.6 * 10^-9;
columnLabel = "";
textCoordinates =

880.09 * months, 0.1<, 80.865 * months, 0.9<, 80.09 * months, 0.35<, 80.09 * months, 0.6<<;
textCoordinates@@4DD = 80.865 * months, 0.65<;
g6 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;
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displayNumber = 4;
annotation = "Arraylet_6p+12pêNeoplasm_Status";
firstAnnotation = "HighêW";
secondAnnotation = "LowêWO";
thirdAnnotation = "LowêW";
fourthAnnotation = "HighêWO";
highlight = True;
xplotlabel = "HgL";
xlabel = True;
ylabel = "from the Validation Set";
medianTicks = Table@"", 8a, 1, 8<D;
hazardRatio = "s = 1.8ê15.6";
pValue = N@8 * 10^-5D;
columnLabel = "";
textCoordinates =

880.09 * months, 0.1<, 80.865 * months, 0.9<, 80.09 * months, 0.35<, 80.09 * months, 0.6<<;
textCoordinates@@2DD = 80.865 * months, 0.6 - 0.03<;
textCoordinates@@4DD = 80.865 * months, 0.35 - 0.03<;
g7 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;

displayNumber = 4;
annotation = "Arraylet_7pêNeoplasm_Status";
firstAnnotation = "LowêW";
secondAnnotation = "HighêWO";
thirdAnnotation = "HighêW";
fourthAnnotation = "LowêWO";
highlight = True;
xplotlabel = "HhL";
xlabel = True;
ylabel = "False";
medianTicks = Table@"", 8a, 1, 8<D;
medianTicks@@8DD = " ";
hazardRatio = "s = 1.8ê16.6";
pValue = 7.0 * 10^-5;
columnLabel = "";
textCoordinates =

880.09 * months, 0.1<, 80.865 * months, 0.9<, 80.09 * months, 0.35<, 80.09 * months, 0.6<<;
textCoordinates@@2DD = 80.865 * months, 0.6 - 0.03<;
textCoordinates@@4DD = 80.865 * months, 0.35 - 0.03<;
g8 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;
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displayNumber = 4;
annotation = "Arraylet_XqêNeoplasm_Status";
firstAnnotation = "LowêW";
secondAnnotation = "HighêWO";
thirdAnnotation = "HighêW";
fourthAnnotation = "LowêWO";
highlight = True;
xplotlabel = "HiL";
xlabel = True;
ylabel = "False";
medianTicks = Table@"", 8a, 1, 8<D;
medianTicks@@6DD = " ";
medianTicks@@7DD = " ";
hazardRatio = "s = 1.8ê16.0";
pValue = 1.2 * 10^-4;
columnLabel = "";
textCoordinates =

880.09 * months, 0.1<, 80.865 * months, 0.9<, 80.09 * months, 0.35<, 80.09 * months, 0.6<<;
textCoordinates@@2DD = 80.865 * months, 0.6 - 0.03<;
textCoordinates@@4DD = 80.865 * months, 0.35 - 0.03<;
g9 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;

figI =
GraphicsGrid@88g1, g2, g3<, 8g4, g5, g6<, 8g7, g8, g9<<, ImageSize Ø 750, Spacings Ø 8-67, -12<D
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(* Display the Survival Analyses of the Discovery and Validation Patients Classified by the Three 
Probelets and Arraylets *)

title = "Fraction of Surviving Patients";

stream = path <> "Discovery_Patients.txt";
annotations = Import@stream, "Table"D;
8patients, annotationsNumber< = Dimensions@annotationsD - 81, 1<;
annotationNames = Take@annotations, 1, 82, annotationsNumber + 1<D@@1DD;
annotations = Drop@Import@stream, "Table"D, 1, 1D;
Clear@streamD;

times = Table@
If@annotationColumn@"Days_Death"D@@aDD ã "Null",
If@annotationColumn@"Days_Followup"D@@aDD ã "Null",
"Null",
annotationColumn@"Days_Followup"D@@aDD ê monthConversionD,

annotationColumn@"Days_Death"D@@aDD ê monthConversionD,
8a, 1, patients<D;

status = Table@If@annotationColumn@"Days_Death"D@@aDD ã "Null",
If@annotationColumn@"Days_Followup"D@@aDD ã "Null", 2, 0D, 1D,

8a, 1, patients<D;
positionNull = Position@status, 2D;
Do@8

annotations = Drop@annotations, positionNull@@aDDD,
times = Drop@times, positionNull@@aDDD,
status = Drop@status, positionNull@@aDDD<,

8a, Dimensions@positionNullD@@1DD, 1, -1<D
patients = patients - Dimensions@positionNullD@@1DD;

displayNumber = 3;
annotation = "Three_Probelets_HComb.L";
firstAnnotation = "C";
secondAnnotation = "A";
thirdAnnotation = "B";
highlight = True;
xplotlabel = "HaL";
xlabel = False;
ylabel = "from the Discovery Set";
medianTicks = Table@"", 8a, 1, 8<D;
medianTicks@@3DD = " ";
hazardRatio = "";
columnLabel = "";
pValue = 1.4 * 10^-4;
textCoordinates = 880.09 * months, 0.1<, 80.865 * months, 0.9<, 80.09 * months, 0.35<<;
g1 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 287.5D;

title = "Fraction of Surviving Platinum-Based";

stream = path <> "Discovery_Patients.txt";
annotations = Import@stream, "Table"D;
8patients, annotationsNumber< = Dimensions@annotationsD - 81, 1<;
annotationNames = Take@annotations, 1, 82, annotationsNumber + 1<D@@1DD;
annotations = Drop@Import@stream, "Table"D, 1, 1D;
Clear@streamD;
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times = Table@
If@annotationColumn@"Days_Death"D@@aDD ã "Null",
If@annotationColumn@"Days_Followup"D@@aDD ã "Null",
"Null",
annotationColumn@"Days_Followup"D@@aDD ê monthConversionD,

annotationColumn@"Days_Death"D@@aDD ê monthConversionD,
8a, 1, patients<D;

status = Table@
If@annotationColumn@"Platinum-Based_Chemotherapy"D@@aDD ã "Null", 2,
If@annotationColumn@"Platinum-Based_Chemotherapy"D@@aDD ã "No", 2,
If@annotationColumn@"Days_Death"D@@aDD ã "Null",
If@annotationColumn@"Days_Followup"D@@aDD ã "Null", 2, 0D, 1DDD,

8a, 1, patients<D;
positionNull = Position@status, 2D;
Do@8

annotations = Drop@annotations, positionNull@@aDDD,
times = Drop@times, positionNull@@aDDD,
status = Drop@status, positionNull@@aDDD<,

8a, Dimensions@positionNullD@@1DD, 1, -1<D
patients = patients - Dimensions@positionNullD@@1DD;

displayNumber = 3;
annotation = "Three_Probelets_HComb.L";
firstAnnotation = "C";
secondAnnotation = "A";
thirdAnnotation = "B";
highlight = True;
xplotlabel = "HbL";
xlabel = False;
ylabel = "Chemo. Patients from the Discovery Set";
medianTicks = Table@"", 8a, 1, 8<D;
medianTicks@@3DD = " ";
hazardRatio = "";
pValue = 6.5 * 10^-4;
columnLabel = "";
textCoordinates = 880.09 * months, 0.1<, 80.865 * months, 0.9<, 80.09 * months, 0.35<<;
g2 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 287.5D;

title = "Fraction of Surviving Patients";

stream = path <> "Validation_Patients.txt";
annotations = Import@stream, "Table"D;
8patients, annotationsNumber< = Dimensions@annotationsD - 81, 1<;
annotationNames = Take@annotations, 1, 82, annotationsNumber + 1<D@@1DD;
annotations = Drop@Import@stream, "Table"D, 1, 1D;
Clear@streamD;
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times = Table@
If@annotationColumn@"Days_Death"D@@aDD ã "Null",
If@annotationColumn@"Days_Followup"D@@aDD ã "Null",
"Null",
annotationColumn@"Days_Followup"D@@aDD ê monthConversionD,

annotationColumn@"Days_Death"D@@aDD ê monthConversionD,
8a, 1, patients<D;

status = Table@If@annotationColumn@"Days_Death"D@@aDD ã "Null",
If@annotationColumn@"Days_Followup"D@@aDD ã "Null", 2, 0D, 1D,

8a, 1, patients<D;
positionNull = Position@status, 2D;
Do@8

annotations = Drop@annotations, positionNull@@aDDD,
times = Drop@times, positionNull@@aDDD,
status = Drop@status, positionNull@@aDDD<,

8a, Dimensions@positionNullD@@1DD, 1, -1<D
patients = patients - Dimensions@positionNullD@@1DD;

displayNumber = 3;
annotation = "Three_Arraylets_HComb.L";
firstAnnotation = "C";
secondAnnotation = "A";
thirdAnnotation = "B";
highlight = True;
xplotlabel = "HcL";
xlabel = True;
ylabel = "from the Validation Set";
medianTicks = Table@"", 8a, 1, 8<D;
hazardRatio = "";
pValue = 8.1 * 10^-4;
columnLabel = "";
textCoordinates = 880.09 * months, 0.1<, 80.865 * months, 0.9<, 80.09 * months, 0.35<<;
g3 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 287.5D;

title = "Fraction of Surviving Platinum-Based";

stream = path <> "Validation_Patients.txt";
annotations = Import@stream, "Table"D;
8patients, annotationsNumber< = Dimensions@annotationsD - 81, 1<;
annotationNames = Take@annotations, 1, 82, annotationsNumber + 1<D@@1DD;
annotations = Drop@Import@stream, "Table"D, 1, 1D;
Clear@streamD;
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times = Table@
If@annotationColumn@"Days_Death"D@@aDD ã "Null",
If@annotationColumn@"Days_Followup"D@@aDD ã "Null",
"Null",
annotationColumn@"Days_Followup"D@@aDD ê monthConversionD,

annotationColumn@"Days_Death"D@@aDD ê monthConversionD,
8a, 1, patients<D;

status = Table@
If@annotationColumn@"Platinum-Based_Chemotherapy"D@@aDD ã "Null", 2,
If@annotationColumn@"Platinum-Based_Chemotherapy"D@@aDD ã "No", 2,
If@annotationColumn@"Days_Death"D@@aDD ã "Null",
If@annotationColumn@"Days_Followup"D@@aDD ã "Null", 2, 0D, 1DDD,

8a, 1, patients<D;
positionNull = Position@status, 2D;
Do@8

annotations = Drop@annotations, positionNull@@aDDD,
times = Drop@times, positionNull@@aDDD,
status = Drop@status, positionNull@@aDDD<,

8a, Dimensions@positionNullD@@1DD, 1, -1<D
patients = patients - Dimensions@positionNullD@@1DD;

displayNumber = 3;
annotation = "Three_Arraylets_HComb.L";
firstAnnotation = "C";
secondAnnotation = "A";
thirdAnnotation = "B";
highlight = True;
xplotlabel = "HdL";
xlabel = True;
ylabel = "Chemo. Patients from the Validation Set";
medianTicks = Table@"", 8a, 1, 8<D;
hazardRatio = "";
pValue = 1.0 * 10^-3;
columnLabel = "";
textCoordinates = 880.09 * months, 0.1<, 80.865 * months, 0.9<, 80.09 * months, 0.35<<;
g4 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 287.5D;
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fig4 = GraphicsGrid@88g1, g2<, 8g3, g4<<, ImageSize Ø 575, Spacings Ø 80, -14<D
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Export@path <> "Figure_4.pdf", fig4, "PDF", ImageSize Ø 575, ImageResolution Ø resolutionD;
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(* Display the Survival Analyses of the Novel Focal Copy-Number Alterations *)

(* Read TCGA Annotations of the Discovery Patients *)

title = "Fraction of Surviving Patients from";

stream = path <> "Discovery_Patients.txt";
annotations = Import@stream, "Table"D;
8patients, annotationsNumber< = Dimensions@annotationsD - 81, 1<;
annotationNames = Take@annotations, 1, 82, annotationsNumber + 1<D@@1DD;
annotations = Drop@Import@stream, "Table"D, 1, 1D;
Clear@streamD;

colIdx = 8Position@annotationNames, "Days_Death"D@@1DD@@1DD,
Position@annotationNames, "Days_Followup"D@@1DD@@1DD,
Position@annotationNames, "6p+12p_Segment_10_HSOX5L"D@@1DD@@1DD,
Position@annotationNames, "6p+12p_Segment_11_HSOX5L"D@@1DD@@1DD,
Position@annotationNames, "6p+12p_Segment_13_HITPR2L"D@@1DD@@1DD,
Position@annotationNames, "6p+12p_Segment_14_HASUNL"D@@1DD@@1DD,
Position@annotationNames, "7p_Segment_4_HRPA3L"D@@1DD@@1DD,
Position@annotationNames, "Xq_Segment_10_HPABPC5L"D@@1DD@@1DD<;

annotationNames = annotationNames@@colIdxDD;
annotations = annotations@@All, colIdxDD;

times = Table@
If@annotationColumn@"Days_Death"D@@aDD ã "Null",
If@annotationColumn@"Days_Followup"D@@aDD ã "Null",
"Null",
annotationColumn@"Days_Followup"D@@aDD ê monthConversionD,

annotationColumn@"Days_Death"D@@aDD ê monthConversionD,
8a, 1, patients<D;

status = Table@If@annotationColumn@"Days_Death"D@@aDD ã "Null",
If@annotationColumn@"Days_Followup"D@@aDD ã "Null", 2, 0D, 1D,

8a, 1, patients<D;
positionNull = Position@status, 2D;
Do@8

annotations = Drop@annotations, positionNull@@aDDD,
times = Drop@times, positionNull@@aDDD,
status = Drop@status, positionNull@@aDDD<,

8a, Dimensions@positionNullD@@1DD, 1, -1<D
patients = patients - Dimensions@positionNullD@@1DD;

annotationsDisc = annotations;
timesDisc = times;
statusDisc = status;
patientsDisc = patients;

(* Read TCGA Annotations of the Validation Patients *)

stream = path <> "Validation_Patients.txt";
annotations = Import@stream, "Table"D;
8patients, annotationsNumber< = Dimensions@annotationsD - 81, 1<;
annotationNames = Take@annotations, 1, 82, annotationsNumber + 1<D@@1DD;
annotations = Drop@Import@stream, "Table"D, 1, 1D;
Clear@streamD;
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colIdx = 8Position@annotationNames, "Days_Death"D@@1DD@@1DD,
Position@annotationNames, "Days_Followup"D@@1DD@@1DD,
Position@annotationNames, "6p+12p_Segment_10_HSOX5L"D@@1DD@@1DD,
Position@annotationNames, "6p+12p_Segment_11_HSOX5L"D@@1DD@@1DD,
Position@annotationNames, "6p+12p_Segment_13_HITPR2L"D@@1DD@@1DD,
Position@annotationNames, "6p+12p_Segment_14_HASUNL"D@@1DD@@1DD,
Position@annotationNames, "7p_Segment_4_HRPA3L"D@@1DD@@1DD,
Position@annotationNames, "Xq_Segment_10_HPABPC5L"D@@1DD@@1DD<;

annotationNames = annotationNames@@colIdxDD;
annotations = annotations@@All, colIdxDD;

times = Table@
If@annotationColumn@"Days_Death"D@@aDD ã "Null",
If@annotationColumn@"Days_Followup"D@@aDD ã "Null",
"Null",
annotationColumn@"Days_Followup"D@@aDD ê monthConversionD,

annotationColumn@"Days_Death"D@@aDD ê monthConversionD,
8a, 1, patients<D;

status = Table@If@annotationColumn@"Days_Death"D@@aDD ã "Null",
If@annotationColumn@"Days_Followup"D@@aDD ã "Null", 2, 0D, 1D,

8a, 1, patients<D;
positionNull = Position@status, 2D;
Do@8

annotations = Drop@annotations, positionNull@@aDDD,
times = Drop@times, positionNull@@aDDD,
status = Drop@status, positionNull@@aDDD<,

8a, Dimensions@positionNullD@@1DD, 1, -1<D
patients = patients - Dimensions@positionNullD@@1DD;

annotationsVal = annotations;
timesVal = times;
statusVal = status;
patientsVal = patients;

(* Join TCGA Annotations of the Discovery and Validation Patients *)

annotations = Join@annotationsDisc, annotationsValD;
times = Join@timesDisc, timesValD;
status = Join@statusDisc, statusValD;
patients = patientsDisc + patientsVal;

(* Create KM Curves for Patients Classified by mRNA Expression Levels *)

displayNumber = 2;
fourthMedian = 0;
annotation = "6p+12p_Segment_10_HSOX5L";
firstAnnotation = "Gain";
secondAnnotation = "No_CNA";
highlight = True;
xplotlabel = "HaL";
xlabel = False;
ylabel = "the Discovery and Validation Sets";
columnLabel = "";
medianTicks = Table@"", 8a, 1, 8<D;
pValue = 5.2 * 10^-5;
hazardRatio = " = 1.9";
textCoordinates = 880.09 * months, 0.1<, 80.865 * months, 0.9<<;
g1 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;
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displayNumber = 2;
fourthMedian = 0;
annotation = "6p+12p_Segment_11_HSOX5L";
firstAnnotation = "Gain";
secondAnnotation = "No_CNA";
highlight = True;
xplotlabel = "HbL";
xlabel = False;
ylabel = "False";
columnLabel = "";
medianTicks = Table@"", 8a, 1, 8<D;
pValue = 2.5 * 10^-3;
hazardRatio = " = 1.6";
textCoordinates = 880.09 * months, 0.1<, 80.865 * months, 0.9<<;
g2 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;

displayNumber = 2;
fourthMedian = 0;
annotation = "6p+12p_Segment_13_HITPR2L";
firstAnnotation = "Gain";
secondAnnotation = "No_CNA";
highlight = True;
xplotlabel = "HcL";
xlabel = False;
ylabel = "False";
columnLabel = "";
medianTicks = Table@"", 8a, 1, 8<D;
pValue = 1.6 * 10^-3;
hazardRatio = " = 1.6";
textCoordinates = 880.09 * months, 0.1<, 80.865 * months, 0.9<<;
g3 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;

displayNumber = 2;
fourthMedian = 0;
annotation = "6p+12p_Segment_14_HASUNL";
firstAnnotation = "Gain";
secondAnnotation = "No_CNA";
highlight = True;
xplotlabel = "HdL";
xlabel = True;
ylabel = "the Discovery and Validation Sets";
columnLabel = "";
medianTicks = Table@"", 8a, 1, 8<D;
pValue = 5.7 * 10^-3;
hazardRatio = " = 1.5";
textCoordinates = 880.09 * months, 0.1<, 80.865 * months, 0.9<<;
g4 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;
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displayNumber = 2;
fourthMedian = 0;
annotation = "7p_Segment_4_HRPA3L";
firstAnnotation = "No_CNA";
secondAnnotation = "Loss";
highlight = True;
xplotlabel = "HeL";
xlabel = True;
ylabel = "False";
columnLabel = "";
medianTicks = Table@"", 8a, 1, 8<D;
pValue = 4.8 * 10^-3;
hazardRatio = " = 1.6";
textCoordinates = 880.09 * months, 0.1<, 80.865 * months, 0.9<<;
g5 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;

displayNumber = 2;
fourthMedian = 0;
annotation = "Xq_Segment_10_HPABPC5L";
firstAnnotation = "No_CNA";
secondAnnotation = "Loss";
highlight = True;
xplotlabel = "HfL";
xlabel = True;
ylabel = "False";
columnLabel = "";
medianTicks = Table@"", 8a, 1, 8<D;
pValue = 3.3 * 10^-2;
hazardRatio = " = 1.4";
textCoordinates = 880.09 * months, 0.1<, 80.865 * months, 0.9<<;
g6 = Show@display@annotation, displayNumber, xplotlabel,

xlabel, ylabel, medianTicks, highlight, columnLabelD, ImageSize Ø 250D;
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figJ = GraphicsGrid@88g1, g2, g3<, 8g4, g5, g6<<, ImageSize Ø 750, Spacings Ø 8-67, -12<D
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Export@path <> "Figure_J.pdf", figJ, "PDF", ImageSize Ø 750, ImageResolution Ø resolutionD;
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(* Display Differential mRNA, microRNA, and Protein Expression between the Tensor GSVD Classes *)

(* Define the Boxplot Display *)

boxPlot@data_, dataLabels_, frameLabels_, frameTicks_, plotLabel_,
plotRange_, text_, alignmnt_, text1_, colors_D := 8nData = Dimensions@dataD@@1DD;
pValue = MannWhitneyTest@8data@@1DD, data@@2DD<D;
g = Table@8<, 8a, 1, nData<D;
bins = Flatten@Table@

Labeled@8<, Style@ColumnForm@8dataLabels@@aDD, "N=" <> ToString@Length@data@@aDDDD<,
CenterD, colors@@aDDDD, 8a, 2, nData<DD;

Do@g@@aDD = BoxWhiskerChart@Flatten@If@a ã 1, 8Labeled@data@@aDD,
Style@ColumnForm@8dataLabels@@aDD, "N=" <> ToString@Length@data@@aDDDD<, CenterD,
colors@@aDDDD, If@nData ã 3, 8bins@@1DD, bins@@2DD<, bins@@1DDD<,

8Table@If@b ã a, Labeled@data@@bDD, ColumnForm@8dataLabels@@bDD,
"N=" <> ToString@Length@data@@bDDDD<, CenterDD, 8<D, 8b, 1, nData<D<D, 1D,

8"Median", 8"Outliers", "Ê", colors@@aDD<, 8"MedianMarker", colors@@aDD<,
8"Whiskers", colors@@aDD<, 8"Fences", colors@@aDD<<,

PlotLabel Ø Style@Column@8plotLabel@@1DD, text1 <> plotLabel@@2DD,
StringJoin@text <> "P-value = ", ToString@TraditionalForm@ScientificForm@pValue, 2,

NumberPoint Ø
If@Dimensions@Characters@ToString@NumberForm@pValue, 2, NumberFormat Ø HÒ1 &L,

ExponentFunction Ø HÒ &LDDDD@@1DD < 3, ".0", "."DDDDD<, alignmntD,
SingleLetterItalics Ø FalseD, If@Length@plotRangeD > 0, PlotRange Ø plotRange,

PlotRange Ø 880.48, Automatic<, 8-0.22, 0.22<<D,
FrameTicks Ø 88frameTicks, None<, 8None, None<<,
FrameLabel Ø frameLabels,
ImageSize Ø 250, BarSpacing Ø Tiny,
ChartBaseStyle Ø Directive@EdgeForm@8Thick, colors@@aDD<D, White, ThickD,
AspectRatio Ø 1,
BaseStyle Ø 8FontFamily Ø "Courier", FontSize Ø 10<D, 8a, 1, nData<D;

Show@Table@g@@aDD, 8a, 1, nData<DD<

(* Determine the Tensor GSVD Classes and Display the Boxplots *)

plotBarChart@minval_, maxval_, segtext_, grp1text_, grp2text_, exptext_, xlabel_, ylabel_,
yticks_, figtitle_, patientFile_, text_, alignmnt_: Left, text1_: "", colors_D :=

Module@8genepos, ncnapos, expressionpos, nocna, cna, nullPosition<,
Hgenepos = Position@patientFile@@1DD, segtextD@@1, 1DD;
ncnapos = Flatten@Position@patientFile@@All, geneposDD, grp1textDD;
expressionpos = Position@patientFile@@1DD, exptextD@@1, 1DD;
nocna = Flatten@patientFile@@ncnapos, expressionposDDD;
nullPosition = Position@nocna, "Null"D;
If@nullPosition ¹≠ 8<, nocna = Delete@nocna, nullPositionD;D;
ncnapos = Flatten@Position@patientFile@@All, geneposDD, grp2textDD;
cna = Flatten@patientFile@@ncnapos, expressionposDDD;
nullPosition = Position@cna, "Null"D;
If@nullPosition ¹≠ 8<, cna = Delete@cna, nullPositionD;D;
boxPlot@8cna, nocna<, 8StringReplace@grp2text, "_" Ø " "D,

StringReplace@grp1text, "_" Ø " "D<, 8xlabel, ylabel<, yticks, figtitle,
880.48, Automatic<, 8minval, maxval<<, text, alignmnt, text1, colorsD@@1DDLD
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(* Read TCGA Annotations of the Patients *)

patientFile = Join@Import@path <> "Discovery_Patients.txt", "TSV"D,
Import@path <> "Validation_Patients.txt", "TSV"D@@2 ;;DDD;

(* Display Differential mRNA Expression *)

minval = 2.75;
maxval = 10.75;
colors = 8RGBColor@0, 0, 1D, RGBColor@1, 0, 0D, RGBColor@0, 0, 0D, RGBColor@0, 1, 0D<;
g1 = plotBarChart@minval, maxval, "Probelet_6p+12p_HCoeff.L", "Low", "High", "mRNA_HTNFL",

" ", "Relative mRNA Expression", Table@8i, ToString@iD<, 8i, 4, 10, 2<D,
8"HaL 6p+12p Probelet HCoeff.L", "TNF"<, patientFile, " ", Left, " ", colorsD;

g2 = plotBarChart@minval, maxval, "Probelet_6p+12p_HCoeff.L", "Low",
"High", "mRNA_HMAPK14L", " ", " ", Table@8i, " "<, 8i, 4, 10, 2<D,
8"HbL 6p+12p Probelet HCoeff.L", "MAPK14"<, patientFile, " ", Left, " ", colorsD;

g3 = plotBarChart@minval, maxval, "Probelet_6p+12p_HCoeff.L", "Low",
"High", "mRNA_HCDKN1AL", " ", " ", Table@8i, " "<, 8i, 4, 10, 2<D,
8"HcL 6p+12p Probelet HCoeff.L", "CDKN1A"<, patientFile, " ", Left, " ", colorsD;

g4 = plotBarChart@minval, maxval, "Probelet_6p+12p_HCoeff.L", "Low", "High",
"mRNA_HRAD51AP1L", " ", "Relative mRNA Expression", Table@8i, ToString@iD<, 8i, 4, 10, 2<D,
8"HdL 6p+12p Probelet HCoeff.L", "RAD51AP1"<, patientFile, " ", Left, " ", colorsD;

g5 = plotBarChart@minval, maxval, "Probelet_6p+12p_HCoeff.L", "Low",
"High", "mRNA_HITPR2L", " ", " ", Table@8i, " "<, 8i, 4, 10, 2<D,
8"HeL 6p+12p Probelet HCoeff.L", "ITPR2"<, patientFile, " ", Left, " ", colorsD;

g6 = plotBarChart@minval, maxval, "Probelet_6p+12p_HCoeff.L", "Low",
"High", "mRNA_HASUNL", " ", " ", Table@8i, " "<, 8i, 4, 10, 2<D,
8"HfL 6p+12p Probelet HCoeff.L", "ASUN"<, patientFile, " ", Left, " ", colorsD;

colors = 8RGBColor@1, 0, 0D, RGBColor@0, 0, 1D, RGBColor@0, 0, 0D, RGBColor@0, 1, 0D<;
g7 = plotBarChart@minval, maxval, "Probelet_7p_HCoeff.L", "Low", "High", "mRNA_HRPA3L",

" ", "Relative mRNA Expression", Table@8i, ToString@iD<, 8i, 4, 10, 2<D,
8"HgL 7p Probelet HCoeff.L", "RPA3"<, patientFile, " ", Left, " ", colorsD;

g8 = plotBarChart@minval, maxval, "Probelet_7p_HCoeff.L", "Low",
"High", "mRNA_HPOLD2L", " ", " ", Table@8i, " "<, 8i, 4, 10, 2<D,
8"HhL 7p Probelet HCoeff.L", "POLD2"<, patientFile, " ", Left, " ", colorsD;

g9 = plotBarChart@minval, maxval, "Probelet_Xq_HCoeff.L", "Low", "High",
"mRNA_HBCAP31L", " ", " ", Table@8i, " "<, 8i, 4, 10, 2<D,
8"HiL Xq Probelet HCoeff.L", "BCAP31"<, patientFile, " ", Left, " ", colorsD;

figK =
GraphicsGrid@88g1, g2, g3<, 8g4, g5, g6<, 8g7, g8, g9<<, ImageSize Ø 750, Spacings Ø 8-67, 0<D
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Export@path <> "Figure_K.pdf", figK, "PDF", ImageSize Ø 750D;
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(* Display Differential microRNA Expression *)

minval = 3.5;
maxval = 15.2;
colors = 8RGBColor@0, 0, 1D, RGBColor@1, 0, 0D, RGBColor@0, 0, 0D, RGBColor@0, 1, 0D<;
g1 = plotBarChart@minval, maxval,

"Probelet_6p+12p_HCoeff.L", "Low", "High", "microRNA_Hhsa-miR-877*L",
" ", "Relative microRNA Expression", Table@8i, ToString@iD<, 8i, 4, 14, 2<D,
8"HaL 6p+12p Probelet HCoeff.L", "miR-877*"<, patientFile, " ", Left, " ", colorsD;

g2 = plotBarChart@minval, maxval, "Probelet_6p+12p_HCoeff.L", "Low",
"High", "microRNA_Hhsa-miR-200cL", " ", " ", Table@8i, " "<, 8i, 4, 14, 2<D,
8"HbL 6p+12p Probelet HCoeff.L", "miR-200c"<, patientFile, " ", Left, " ", colorsD;

g3 = plotBarChart@minval, maxval, "Probelet_6p+12p_HCoeff.L", "Low", "High",
"microRNA_Hhsa-miR-200c*L", " ", " ", Table@8i, " "<, 8i, 4, 14, 2<D,
8"HcL 6p+12p Probelet HCoeff.L", "miR-200c*"<, patientFile, " ", Left, " ", colorsD;

g4 = plotBarChart@minval, maxval,
"Probelet_6p+12p_HCoeff.L", "Low", "High", "microRNA_Hhsa-miR-141L", " ",
"Relative microRNA Expression", Table@8i, ToString@iD<, 8i, 4, 14, 2<D,
8"HdL 6p+12p Probelet HCoeff.L", "miR-141"<, patientFile, " ", Left, " ", colorsD;

g5 = plotBarChart@minval, maxval, "Probelet_6p+12p_HCoeff.L", "Low", "High",
"microRNA_Hhsa-miR-141*L", " ", " ", Table@8i, " "<, 8i, 4, 14, 2<D,
8"HeL 6p+12p Probelet HCoeff.L", "miR-141*"<, patientFile, " ", Left, " ", colorsD;

colors = 8RGBColor@1, 0, 0D, RGBColor@0, 0, 1D, RGBColor@0, 0, 0D, RGBColor@0, 1, 0D<;
g6 = plotBarChart@minval, maxval,

"Probelet_Xq_HCoeff.L", "Low", "High", "microRNA_Hhsa-miR-888L", " ",
"Relative microRNA Expression", Table@8i, ToString@iD<, 8i, 4, 14, 2<D,
8"HfL Xq Probelet HCoeff.L", "miR-888"<, patientFile, " ", Left, " ", colorsD;

g7 = plotBarChart@minval, maxval, "Probelet_Xq_HCoeff.L", "Low", "High",
"microRNA_Hhsa-miR-224L", " ", " ", Table@8i, " "<, 8i, 4, 14, 2<D,
8"HgL Xq Probelet HCoeff.L", "miR-224"<, patientFile, " ", Left, " ", colorsD;

g8 = plotBarChart@minval, maxval, "Probelet_Xq_HCoeff.L", "Low", "High",
"microRNA_Hhsa-miR-452L", " ", " ", Table@8i, " "<, 8i, 4, 14, 2<D,
8"HhL Xq Probelet HCoeff.L", "miR-452"<, patientFile, " ", Left, " ", colorsD;

figL = GraphicsGrid@88g1, g2, g3<, 8g4, g5<, 8g6, g7, g8<<, ImageSize Ø 750, Spacings Ø 8-67, 0<D
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Export@path <> "Figure_L.pdf", figL, "PDF", ImageSize Ø 750D;
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(* Display Differential Protein Expression *)

minval = -2.5;
maxval = 1.5;
colors = 8RGBColor@0, 0, 1D, RGBColor@1, 0, 0D, RGBColor@0, 0, 0D, RGBColor@0, 1, 0D<;
g1 = plotBarChart@minval, maxval,

"Probelet_6p+12p_HCoeff.L", "Low", "High", "Protein_HMAPK14L", " ",
"Relative Protein Expression", Table@8i, ToString@iD<, 8i, -2, 1, 1<D,
8"HaL 6p+12p Probelet HCoeff.L", "MAPK14"<, patientFile, " ", Left, " ", colorsD;

g2 = plotBarChart@minval, maxval, "Probelet_6p+12p_HCoeff.L", "Low",
"High", "Protein_HCDKN1BL", " ", " ", Table@8i, " "<, 8i, -2, 1, 1<D,
8"HbL 6p+12p Probelet HCoeff.L", "CDKN1B"<, patientFile, " ", Left, " ", colorsD;

figM = GraphicsGrid@88g1, g2<<, ImageSize Ø 500, Spacings Ø 8-70, 0<D
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Export@path <> "Figure_M.pdf", figM, "PDF", ImageSize Ø 500D;
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(* Display Tensor GSVD of Patient- and Platform-Matched Tumor and Normal aCGH Datasets *)

(* Create a Raster *)

rasterFileGeneration@Data_, rastercontrast_D := Module@8probes, meanData, arrays, raster<, H

probes = Dimensions@DataD@@1DD;
meanData = Table@Mean@Data@@a ;; a + step - 1DDD, 8a, 1, Floor@probes, stepD, step<D;
8probes, arrays< = Dimensions@meanDataD;
raster = Table@If@meanData@@a, bDD > 0, 8meanData@@a, bDD, 0, 0<, 80, -meanData@@a, bDD, 0<D,

8a, probes, 1, -1<, 8b, 1, arrays<D * rastercontrast;
raster

LD

(* Fit the Raster in a Display *)

coordinateChange@a1_, b1_, a2_, b2_, list_D :=
Module@8z<, Hz = N@Hlist - a1L * Hb2 - a2L ê Hb1 - a1L + a2D;

z
LD
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(* Define the Datasets’ Label Coordinates *)

figureVariables@armBandCoordinates_, arm_, probes_, sample_, currentarm_: ""D :=
Module@8armBands, armValue, xcoordinates, list, bands, indices, num, t, tickpos, xticks,

patients, patientsString, z, patientLabels, bandLabels, yPosition<, HarmValue = arm;
armBands = armBandCoordinates;
armBands@@2 ;;, 2DD = armBands@@2 ;;, 2DD + 1;
armBands@@2 ;;, 3DD = armBands@@2 ;;, 3DD + 1;
If@currentarm ã "6p+12p", HarmBands = armBandCoordinates@@1 ;; 20DD;

armValue = arm@@1 ;; Position@arm@@All, 1DD, 6D@@-1DD@@1DDDD;
xcoordinates = Range@Length@armValueDD;
list = Transpose@Join@8xcoordinates<, 8armValue@@All, -1DD<DD;
bands = Range@Length@armBandsDD;
indices = Flatten@Map@Hnum = Ò;

Position@armValue@@All, 3DD, _?HÒ § armBands@@num, 3DD &LD@@-1DDL &,
Range@2, Length@armBandsDDDD;

indices = DeleteDuplicates@indicesD;
tickpos =
Map@If@Ò ¹≠ 1, Floor@Hindices@@Ò - 1DD + 1L ê stepD, 0D &, Range@Length@indicesDDD;

xticks = Transpose@Join@8tickpos<, 8Map@"" &, Range@Length@tickposDDD<,
8Table@80, 0.05<, 8Length@tickposD<D<DD;

armBands = Join@8armBandCoordinates@@1DD<, armBandCoordinates@@21 ;;DDD;
armValue = arm@@Position@arm@@All, 1DD, 12D@@1DD@@1DD ;;DD;
xcoordinates = Range@Length@armValueDD;
list = Transpose@Join@8xcoordinates<, 8armValue@@All, -1DD<DD;
bands = Range@Length@armBandsDD; indices = Flatten@Map@Hnum = Ò;

Position@armValue@@All, 3DD, _?HÒ § armBands@@num, 3DD &LD@@-1DDL &,
Range@2, Length@armBandsDDDD; indices = DeleteDuplicates@indicesD;

tickpos = Map@If@Ò ¹≠ 1, Floor@Hindices@@Ò - 1DD + 1L ê stepD, 0D &, Range@Length@indicesDDD;
xticks = Join@xticks, Transpose@Join@8tickpos<,

8Map@"" &, Range@Length@tickposDDD<, 8Table@80, 0.05<, 8Length@tickposD<D<DDD;
xticks@@20 ;;, 1DD = xticks@@20 ;;, 1DD + HPosition@arm@@All, 1DD, 6D@@-1DD@@1DDL ê step;L,

Hxcoordinates = Range@Length@armDD;
list = Transpose@Join@8xcoordinates<, 8arm@@All, -1DD<DD;
bands = Range@Length@armBandsDD; indices = Flatten@Map@Hnum = Ò;

Position@arm@@All, 2DD, _?HÒ § armBands@@num, 3DD &LD@@-1DDL &,
Range@2, Length@armBandsDDDD; indices = DeleteDuplicates@indicesD;

tickpos = Map@If@Ò ¹≠ 1, Floor@Hindices@@Ò - 1DD + 1L ê stepD, 0D &, Range@Length@indicesDDD;
xticks = Transpose@Join@8tickpos<, 8Map@"" &, Range@Length@armBandsD - 1DD<,

8Table@80, 0.05<, 8Length@armBandsD - 1<D<DD;LD;
patients = 81, 50, 100, 150, 200<;
patientsString = 8"1 ", "50 ", "100", "150", "200"<;
z = coordinateChange@1, 249, 13, 26, patientsD;
If@sample ã "Tumor", patientLabels =

Map@Text@Style@patientsString@@ÒDD, FontFamily Ø "Courier", FontSize Ø ticksizeD,
8z@@ÒDD, 40.5 + 13<, 80, 0<, 80, 1<D &, Range@Length@patientsDDD;, patientLabels =

Map@Text@Style@patientsString@@ÒDD, FontFamily Ø "Courier", FontSize Ø ticksizeD,
8z@@ÒDD, 38 + 13 - yspace + 2.5<, 80, 0<, 80, 1<D &, Range@Length@patientsDDD;D;

If@sample ã "Tumor", z = H-1L * coordinateChange@0, probes, -25, 50, xticks@@All, 1DDD;,
z = coordinateChange@0, probes, 25 - yspace, -65 - yspace, xticks@@All, 1DDD;D;

xticks@@All, 1DD = z;
If@currentarm ã "6p+12p", Ht = Join@Range@19D, Range@12DD;

bandLabels = Map@Text@Style@ToString@t@@ÒDDD, FontFamily Ø "Courier",
FontSize Ø ticksizeD, 8-1.25, z@@ÒDD<, 81, 0<D &, Range@Length@tDDD;L,

bandLabels = Map@Text@Style@ToString@ÒD, FontFamily Ø "Courier", FontSize Ø ticksizeD,
8-1.25, z@@ÒDD<, 81, 0<D &,

Range@Length@xticksDDD;D; yPosition = bandLabels@@All, 2DD;
8bandLabels, patientLabels, xticks, yPosition, z<

LD

Tensor_GSVD.nb    p. 78



(* Define the Datasets Display *)

tensorDisplay@raster1_, raster2_, bandLabels_, yPosition_, xticks_,
patientLabels_, sample_D := Module@8gtensor<, HIf@sample ã "Tumor", H

H* Display the Tumor Datasets *L
gtensor =

8raster1, raster2, Graphics@Line@880, 25<, 80, -50<, 813, -50<, 813, 25<, 80, 25<<DD,
Graphics@Line@8813, 38 + 13<, 813, -37 + 13<, 826, -37 + 13<, 826, 38 + 13<,

813, 38 + 13<<DD, Graphics@Line@880, 25<, 813, 38 + 13<<DD,
Graphics@8White, Dashed, Line@8813, 25<, 826, 38 + 13<<D<D,
Graphics@8White, Thin, Line@8813, -50 + 26<, 813, 25<<D<D,
Graphics@Line@8813, -50<, 826, -37 + 13<<DD, Graphics@Line@880, 25<, 8-2, 25 + 2<<DD,
Graphics@Text@StyleForm@"I", FontSize Ø 10D, 8-3, 25 + 3.5<, 80, 0<DD,
Graphics@Text@StyleForm@"\!\H\*TagBox@\HII\L,

DisplayFormD\L", FontSize Ø 10D, 8-3.5 + 13, 38 + 13 + 3.5<, 80, 0<DD, Graphics@
Text@Subscript@StyleForm@"D", FontSize Ø 12D, StyleForm@"tumor", FontSize Ø 8DD,
819.5, 43 + 13 + 4<, 80, 0<DD, Graphics@Line@8813, 38 + 13<, 813 - 2, 38 + 13 + 2<<DD,

Graphics@Text@"Platforms", 8H6.5 ê 2L + H6.5 ê 2L - 5, 39 + 3<, 80, 0<, 81, 2<DD,
Graphics@Text@"Arrays", 819.5, 43 + 13.5<DD, Graphics@
Text@"Tumor Probes", 8-5.5, 25 - 13 + 6.5 - 2<, 80, 0<, 80, 1<DD, Graphics@bandLabelsD,

Map@Graphics@8Line@880, yPosition@@Ò, 2DD<, 8-0.75, yPosition@@Ò, 2DD<<D<D &,
Range@Length@xticksDDD, Graphics@patientLabelsD,

Map@Graphics@8Line@88patientLabels@@Ò, 2DD@@1DD, 38 + 13<, 8patientLabels@@Ò, 2DD@@
1DD, 38.75 + 13<<D<D &, Range@Length@patientLabelsDDD<;L, H

H* Display the Normal Datasets *L
gtensor = 8raster1, raster2,

Graphics@Line@880, 25 - yspace<, 80, -65 - yspace<, 813, -65 - yspace<, 813, 25 - yspace<,
80, 25 - yspace<<DD, Graphics@Line@8813, 38 + 13 - yspace<, 813, -52 + 13 - yspace<,
826, -52 + 13 - yspace<, 826, 38 + 13 - yspace<, 813, 38 + 13 - yspace<<DD,

Graphics@8White, Thin, Line@8813, 25 - yspace<, 813, -52 + 13 - yspace<<D<D,
Graphics@Line@880, 25 - yspace<, 813, 38 + 13 - yspace<<DD,
Graphics@8White, Dashed, Line@8813, 25 - yspace<, 826, 38 + 13 - yspace<<D<D,
Graphics@Line@8813, -65 - yspace<, 826, -52 + 13 - yspace<<DD,
Graphics@Line@880, 25 - yspace<, 8-2, 25 + 2 - yspace<<DD,
Graphics@Text@StyleForm@"I", FontSize Ø 10D, 8-3, 25 + 3.5 - yspace<, 80, 0<DD,
Graphics@Text@StyleForm@"\!\H\*TagBox@\HII\L,

DisplayFormD\L", FontSize Ø 10D, 8-3.5 + 13, 38 + 13 + 3.5 - yspace<, 80, 0<DD,
Graphics@Text@Subscript@StyleForm@"D", FontSize Ø 12D,

StyleForm@"normal", FontSize Ø 8DD, 819.5, 43 + 13 + 4 - yspace<, 80, 0<DD,
Graphics@Line@8813, 38 + 13 - yspace<, 813 - 2, 38 + 13 + 2 - yspace<<DD,
Graphics@Text@"Platforms", 8H6.5 ê 2L + H6.5 ê 2L - 5, 39 + 3 - yspace<, 80, 0<, 81, 2<DD,
Graphics@Text@"Arrays", 819.5, 43 + 13.5 - yspace<DD, Graphics@Text@"Normal Probes",

8-5.5, 25 - 13 + 6.5 - 5 - yspace<, 80, 0<, 80, 1<DD, Graphics@patientLabelsD,
Map@Graphics@8Line@88patientLabels@@Ò, 2DD@@1DD, 38 + 13 - yspace<,

8patientLabels@@Ò, 2DD@@1DD, 38.75 + 13 - yspace<<D<D &,
Range@Length@patientLabelsDDD, Graphics@bandLabelsD,

Map@Graphics@8Line@880, yPosition@@Ò, 2DD<, 8-0.75, yPosition@@Ò, 2DD<<D<D &,
Range@Length@xticksDDD<;LD;

gtensor
LD
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(* Define the Arraylets’ Label Coordinates *)

arrayletVariables@zArraylets_, bandLabels_, sample_D :=
Module@8probes, arrays, arrayletRaster, arrayletDisplay, rasterArraylets,

bandLabelCoordinates, bandLabelsArraylets, arrayletylblpos, arrayletylbls,
ylist, yliststring<, H8probes, arrays< = Dimensions@zArrayletsD;
arrayletDisplay = zArraylets@@All, Join@Range@1, 10D, Range@arrays - 9, arraysDDDD;
arrayletRaster = rasterFileGeneration@arrayletDisplay, rastercontrastD;
If@sample ã "Tumor",
rasterArraylets = Graphics@Raster@arrayletRaster, 88space, -50<, 8space + H13 * 2L, 25<<,

ColorFunction Ø RGBColorDD;, rasterArraylets = Graphics@Raster@arrayletRaster,
88space, -65 - yspace<, 8space + H13 * 2L, 25 - yspace<<, ColorFunction Ø RGBColorDD;D;

bandLabelsArraylets = bandLabels;
bandLabelCoordinates = bandLabelsArraylets@@All, 2DD;
bandLabelCoordinates@@All, 1DD = bandLabelCoordinates@@All, 1DD + space;
bandLabelsArraylets@@All, 2DD = bandLabelCoordinates;
arrayletylblpos = 88space + 0.65, 25<, 8space + H4 * 1.3L + 0.65, 25<, 8space + 13 - 0.65, 25<,

8space + 13 + 0.65, 25<, 8Hspace + 26L - H4 * 1.3L - 0.65, 25<, 8space + 26 - 0.65, 25<<;
If@sample ¹≠ "Tumor", arrayletylblpos@@All, 2DD = arrayletylblpos@@All, 2DD - yspace;D;
ylist = 81, 5, 10, 240, 245, 249<;
yliststring = 8"1 ", "5 ", "10 ", "489", "494", "498"<;
arrayletylbls =
Map@Text@Style@yliststring@@ÒDD, FontFamily Ø "Courier", FontSize Ø ticksizeD,

8arrayletylblpos@@ÒDD@@1DD, arrayletylblpos@@ÒDD@@2DD + 2.5<,
80, 0<, 80, 1<D &, Range@Length@ylistDDD;

8rasterArraylets, bandLabelsArraylets, arrayletylbls, arrayletylblpos<
LD

(* Define the Arraylets Display *)

arrayletsDisplay@rasterArraylets_, bandLabelsArraylets_, arrayletylbls_, arrayletylblpos_,
xticks_, yPosition_, sample_D := Module@8gzarraylets<, HIf@sample ã "Tumor", H

H* Display the Tumor Arraylets *L
gzarraylets = 8rasterArraylets, Graphics@Line@88space, 25<,

8space, -50<, 8space + H13 * 2L, -50<, 8space + H13 * 2L, 25<, 8space, 25<<DD,
Graphics@8White, Line@88space + 13, 25<, 8space + 13, -50<<D<D,
Graphics@Line@88space, 25<, 8space - 2, 25 + 2<<DD,
Graphics@Text@StyleForm@"\!\H\*TagBox@SubscriptBox@\HU\L, \Htumor\LD,

DisplayFormD\L", FontSize Ø 12D, 8space - 2.5, 25 + 4<, 80, 0<DD,
Graphics@Text@"Arraylets", 8space + 13, 30.5<DD,
Graphics@Text@"Tumor Probes", 8space - 5.5, 25 - 13 + 6.5 - 2<, 80, 0<, 80, 1<DD,
Graphics@bandLabelsArrayletsD, Map@Graphics@8Line@88space, yPosition@@Ò, 2DD<,

8space - 0.75, yPosition@@Ò, 2DD<<D<D &, Range@Length@xticksDDD,
Graphics@arrayletylblsD,
Map@Graphics@8Line@8Ò, 8Ò@@1DD, Ò@@2DD + 0.75<<D<D &, arrayletylblposD<;L, H

H* Display the Normal Arraylets *L
gzarraylets =

8rasterArraylets, Graphics@Line@88space, 25 - yspace<, 8space, -65 - yspace<,
8space + H13 * 2L, -65 - yspace<, 8space + H13 * 2L, 25 - yspace<, 8space, 25 - yspace<<DD,

Graphics@8White, Line@88space + 13, 25 - yspace<, 8space + 13, -65 - yspace<<D<D,
Graphics@Line@88space, 25 - yspace<, 8space - 2, 25 + 2 - yspace<<DD,
Graphics@Text@StyleForm@"\!\H\*TagBox@SubscriptBox@\HU\L, \Hnormal\LD,

DisplayFormD\L", FontSize Ø 12D, 8space - 2.5, 25 + 4 - yspace<, 80, 0<DD,
Graphics@Text@"Arraylets", 8space + 13, 30.5 - yspace<DD,
Graphics@Text@"Normal Probes", 8space - 5.5, 25 - 13 + 6.5 - 4 - yspace<, 80, 0<, 80, 1<DD,
Graphics@bandLabelsArrayletsD, Map@Graphics@8Line@88space, yPosition@@Ò, 2DD<,

8space - 0.75, yPosition@@Ò, 2DD<<D<D &, Range@Length@xticksDDD,
Graphics@arrayletylblsD,
Map@Graphics@8Line@8Ò, 8Ò@@1DD, Ò@@2DD + 0.75<<D<D &, arrayletylblposD<;LD;

gzarraylets
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(* Define the Cores’ Label Coordinates *)

coreVariables@core_, rastercontrast_, sample_D :=
Module@8core1, core2, core1Display, core2Display, probes,

arrays, coreRaster1, coreRaster2, corexlblpos, corexlbls, coreylblpos,
coreylbls, xliststring, xlist, ylist<, Hcore1 = core@@All, All, 1DD;
core2 = core@@All, All, 2DD;
8probes, arrays< = Dimensions@core1D;
core1Display = core1@@Join@Range@1, 10D, Range@probes - 9, probesDD,

Join@Range@1, 5D, Range@arrays - 4, arraysDDDD;
core2Display = core2@@Join@Range@1, 10D, Range@probes - 9, probesDD,

Join@Range@1, 5D, Range@arrays - 4, arraysDDDD;
coreRaster1 = rasterFileGeneration@core1Display, rastercontrastD;
coreRaster2 = rasterFileGeneration@core2Display, rastercontrastD;
corexlblpos = 88space + 13 + H0.325 * 2L, 38 + 13<, 8space + 13 + H4 * 0.65 * 2L + H0.325 * 2L,

38 + 13<, 8space + 13 + 6.5 + 0.65, 38 + 13<, 8space + 26 - H0.325 * 2L, 38 + 13<<;
If@sample ¹≠ "Tumor", corexlblpos@@All, 2DD = Hcorexlblpos@@All, 2DD - yspaceL;D;
xlist = 81, 5, 244, 249<;
xliststring = 8"1 ", "5 ", "245", "249"<;
corexlbls = Map@Text@Style@ToString@xliststring@@ÒDDD, FontFamily Ø "Courier",

FontSize Ø ticksizeD, 8corexlblpos@@ÒDD@@1DD, corexlblpos@@ÒDD@@2DD + 2.5<,
80, 0<, 80, 1<D &, Range@Length@xlistDDD;

coreylblpos = 88space, 25 - 0.65<, 8space, 25 - H4 * 1.3L - 0.65<, 8space, 25 - 13 + 0.65<,
8space, 25 - 13 - 0.65<, 8space, 25 - 13 - H5 * 1.3L - 0.65<, 8space, -1 + 0.65<<;

If@sample ¹≠ "Tumor", coreylblpos@@All, 2DD = Hcoreylblpos@@All, 2DD - yspaceL;D;
ylist = 8"1", "5", "10", "489", "494", "498"<;
coreylbls = Map@Text@Style@ylist@@ÒDD, FontFamily Ø "Courier", FontSize Ø ticksizeD,

8coreylblpos@@ÒDD@@1DD - 1.25, coreylblpos@@ÒDD@@2DD<, 81, 0<D &,
Range@Length@ylistDDD;

8coreRaster1, coreRaster2, corexlbls, corexlblpos, coreylbls, coreylblpos, xlist, ylist<
LD

Tensor_GSVD.nb    p. 81



(* Define the Cores Display *)

coreDisplay@coreRaster1_, coreRaster2_, corexlbls_, corexlblpos_, coreylbls_,
coreylblpos_, xlist_, ylist_, sample_D := Module@8gcore<, HIf@sample ã "Tumor", H

H* Display the Tumor Core *L
gcore = 8Graphics@Raster@coreRaster1, 88space, 12 - 13<, 8space + 13, 25<<,

ColorFunction Ø RGBColorDD, Graphics@Raster@coreRaster2,
88space + 13, 25<, 8space + 26, 38 + 13<<, ColorFunction Ø RGBColorDD, Graphics@Line@
88space, 25<, 8space, 12 - 13<, 8space + 13, 12 - 13<, 8space + 13, 25<, 8space, 25<<DD,

Graphics@Line@88space + 13, 38 + 13<, 8space + 13, 25<, 8space + 26, 25<,
8space + 26, 38 + 13<, 8space + 13, 38 + 13<<DD,

Graphics@Line@88space, 25<, 8space + 13, 38 + 13<<DD,
Graphics@8White, Line@88space, 25 - 13<, 8space + 13, 25 - 13<<D<D,
Graphics@8White, Line@88space + 13, 25 + 13<, 8space + 26, 25 + 13<<D<D,
Graphics@8White, Line@88space + 6.5, 12 - 13<, 8space + 6.5, 25<<D<D,
Graphics@8White, Line@88space + 13 + 6.5, 25<, 8space + 13 + 6.5, 25 + 26<<D<D,
Graphics@8White, Dashed, Line@88space + 13, 25<, 8space + 26, 38 + 13<<D<D,
Graphics@Line@88space + 13, 12 - 13<, 8space + 26, 25<<DD,
Graphics@Line@88space, 25<, 8space - 2, 25 + 2<<DD,
Graphics@Text@StyleForm@"1", FontSize Ø 10D, 8space - 3, 25 + 3<, 80, 0<DD,
Graphics@Text@StyleForm@"2", FontSize Ø 10D, 8space + 13 - 3, 38 + 13 + 3<, 80, 0<DD,
Graphics@Line@88space + 13, 38 + 13<, 8space + 13 - 2, 38 + 13 + 2<<DD,
Graphics@Text@Subscript@StyleForm@"R", FontSize Ø 12D,

StyleForm@"tumor", FontSize Ø 8DD, 8space + 19.5, 43 + 13 + 4<, 80, 0<DD,
Graphics@Text@"x-Probelets", 8space + 19.5, 43 + 13.5<DD,
Graphics@Text@"Arraylets", 8space - 5.5, 25 - 13 + 6.5 - 2<, 80, 0<, 80, 1<DD,
Graphics@Text@"y-Probelets", 8space + H6.5 ê 2L + H6.5 ê 2L - 5, 39 + 4<, 80, 0<, 81, 2<DD,
Graphics@corexlblsD, Map@Graphics@8Line@8corexlblpos@@ÒDD, 8corexlblpos@@ÒDD@@1DD,

corexlblpos@@ÒDD@@2DD + 0.75<<D<D &, Range@Length@xlistDDD, Graphics@
coreylblsD, Map@Graphics@8Line@8coreylblpos@@ÒDD, 8coreylblpos@@ÒDD@@1DD - 0.75,

coreylblpos@@ÒDD@@2DD<<D<D &, Range@Length@ylistDDD<;L, H

H* Display the Normal Core *L
gcore = 8Graphics@Raster@coreRaster1, 88space, 12 - 13 - yspace<, 8space + 13, 25 - yspace<<,

ColorFunction Ø RGBColorDD, Graphics@Raster@coreRaster2,
88space + 13, 25 - yspace<, 8space + 26, 38 + 13 - yspace<<, ColorFunction Ø RGBColorDD,

Graphics@Line@88space, 25 - yspace<, 8space, 12 - 13 - yspace<,
8space + 13, 12 - 13 - yspace<, 8space + 13, 25 - yspace<, 8space, 25 - yspace<<DD,

Graphics@Line@88space + 13, 38 + 13 - yspace<, 8space + 13, 25 - yspace<, 8space + 26,
25 - yspace<, 8space + 26, 38 + 13 - yspace<, 8space + 13, 38 + 13 - yspace<<DD,

Graphics@Line@88space, 25 - yspace<, 8space + 13, 38 + 13 - yspace<<DD,
Graphics@8White, Line@88space, 25 - 13 - yspace<, 8space + 13, 25 - 13 - yspace<<D<D,
Graphics@8White, Line@88space + 13, 25 + 13 - yspace<, 8space + 26, 25 + 13 - yspace<<D<D,
Graphics@8White, Line@88space + 6.5, 12 - 13 - yspace<, 8space + 6.5, 25 - yspace<<D<D,
Graphics@8White,

Line@88space + 13 + 6.5, 25 - yspace<, 8space + 13 + 6.5, 25 + 26 - yspace<<D<D, Graphics@
8White, Dashed, Line@88space + 13, 25 - yspace<, 8space + 26, 38 + 13 - yspace<<D<D,

Graphics@Line@88space + 13, 12 - 13 - yspace<, 8space + 26, 25 - yspace<<DD,
Graphics@Line@88space, 25 - yspace<, 8space - 2, 25 + 2 - yspace<<DD, Graphics@
Text@StyleForm@"1", FontSize Ø 10D, 8space - 3, 25 + 3 - yspace<, 80, 0<DD, Graphics@
Text@StyleForm@"2", FontSize Ø 10D, 8space + 13 - 3, 38 + 13 + 3 - yspace<, 80, 0<DD,

Graphics@Line@88space + 13, 38 + 13 - yspace<, 8space + 13 - 2, 38 + 13 + 2 - yspace<<DD,
Graphics@Text@Subscript@StyleForm@"R", FontSize Ø 12D,

StyleForm@"normal", FontSize Ø 8DD, 8space + 19.5, 43 + 13 + 4 - yspace<, 80, 0<DD,
Graphics@Text@"x-Probelets", 8space + 19.5, 43 + 13.5 - yspace<DD, Graphics@
Text@"Arraylets", 8space - 5.5, 25 - 13 + 6.5 - 2 - yspace<, 80, 0<, 80, 1<DD, Graphics@
Text@"y-Probelets", 8space + H6.5 ê 2L + H6.5 ê 2L - 5, 39 + 4 - yspace<, 80, 0<, 81, 2<DD,

Graphics@corexlblsD, Map@Graphics@8Line@8corexlblpos@@ÒDD, 8corexlblpos@@ÒDD@@1DD,
corexlblpos@@ÒDD@@2DD + 0.75<<D<D &, Range@Length@xlistDDD, Graphics@

coreylblsD, Map@Graphics@8Line@8coreylblpos@@ÒDD, 8coreylblpos@@ÒDD@@1DD - 0.75,
coreylblpos@@ÒDD@@2DD<<D<D &, Range@Length@ylistDDD<;LD; gcoreLD
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(* Define the y-Probelets’ Label Coordinates *)

probeletVariables@yProbelets_, rastercontrast_, patientLabels_, sample_D :=
Module@8xlist, probeletlbl, probeletlabel, probeletxlblpos, probeletxlbls, yProbeletRaster<,
HyProbeletRaster = Reverse@rasterFileGeneration@yProbelets, rastercontrastDD;
probeletlbl = patientLabels;
probeletlabel = patientLabels@@All, 2DD;
probeletlabel@@All, 1DD = probeletlabel@@All, 1DD + space;
probeletlabel@@All, 2DD = probeletlabel@@All, 2DD - 26;
probeletlbl@@All, 2DD = probeletlabel;
probeletxlblpos = 88space + 13, 25 - 0.65<, 8space + 13, 25 - H4 * 1.3L - 0.65<,

8space + 13, 25 - H5 * 1.3L - 0.65<, 8space + 13, 25 - 13 + 0.65<<;
If@sample ¹≠ "Tumor", probeletxlblpos@@All, 2DD = Hprobeletxlblpos@@All, 2DD - yspaceL;D;
xlist = 81, 5, 245, 249<;
probeletxlbls =
Map@Text@Style@ToString@xlist@@ÒDDD, FontFamily Ø "Courier", FontSize Ø ticksizeD,

8probeletxlblpos@@ÒDD@@1DD - 1.25, probeletxlblpos@@ÒDD@@2DD<,
81, 0<D &, Range@Length@xlistDDD;

8yProbeletRaster, probeletlbl, probeletxlblpos, probeletxlbls<
LD

(* Define the x-Probelets Display *)

xProbeletsDisplay@probeletsRaster_, probeletlbl_, probeletxlbls_,
probeletxlblpos_, sample_D := Module@8gxProbelets<, HIf@sample ã "Tumor", H

H* Display the x-Probelets in the Tumor Factorization *L
gxProbelets =

8Graphics@Raster@probeletsRaster, 88space + 13, 25 - 13<, 8space + 26, 38 - 13<<DD,
Graphics@8RGBColor@0, 0, 0D, 8Line@88space + 13, 38 - 13<, 8space + 13, 25 - 13<,

8space + 26, 25 - 13<, 8space + 26, 38 - 13<, 8space + 13, 38 - 13<<D<<D,
Graphics@8White, Line@88space + 13, H25 - 13L + 6.5<, 8space + 26, H25 - 13L + 6.5<<D<D,
Graphics@Line@88space + 13, 38 - 13<, 8space + 13 - 2, 38 + 2 - 13<<DD,
Graphics@Text@StyleForm@"\!\H\*SubsuperscriptBox@\HV\L, \Hx\L, \HT\LD\L",

FontSize Ø 12D, 8space + 13 - 3, 38 + 4 - 13<, 80, 0<DD,
Graphics@Text@"Arrays", 8space + 19.5, 43.5 - 13<DD, Graphics@probeletlblD,
Map@Graphics@8Line@88probeletlbl@@Ò, 2DD@@1DD, 25<,

8probeletlbl@@Ò, 2DD@@1DD, 25.75<<D<D &, Range@Length@probeletlblDDD,
Graphics@probeletxlblsD,
Map@Graphics@8Line@8Ò, 8Ò@@1DD - 0.75, Ò@@2DD<<D<D &, probeletxlblposD,
Graphics@Text@"x-Probelets", 8space + 13 - 5.5, 25 - 13 + 6.5<, 80, 0<, 80, 1<DD<;L, H

H* Display the x-Probelets in the Normal Factorization *L
gxProbelets = 8Graphics@

Raster@probeletsRaster, 88space + 13, 25 - 13 - yspace<, 8space + 26, 38 - 13 - yspace<<DD,
Graphics@8RGBColor@0, 0, 0D, 8Line@88space + 13, 38 - 13 - yspace<,

8space + 13, 25 - 13 - yspace<, 8space + 26, 25 - 13 - yspace<,
8space + 26, 38 - 13 - yspace<, 8space + 13, 38 - 13 - yspace<<D<<D, Graphics@8White,

Line@88space + 13, H25 - 13L + 6.5 - yspace<, 8space + 26, H25 - 13L + 6.5 - yspace<<D<D,
Graphics@Line@88space + 13, 38 - 13 - yspace<, 8space + 13 - 2, 38 + 2 - 13 - yspace<<DD,
Graphics@Text@StyleForm@"\!\H\*SubsuperscriptBox@\HV\L, \Hx\L, \HT\LD\L",

FontSize Ø 12D, 8space + 13 - 3, 38 + 4 - 13 - yspace<, 80, 0<DD,
Graphics@Text@"Arrays", 8space + 19.5, 43.5 - 13 - yspace<DD, Graphics@probeletlblD,
Map@Graphics@8Line@88probeletlbl@@Ò, 2DD@@1DD, 25 - yspace<,

8probeletlbl@@Ò, 2DD@@1DD, 25.75 - yspace<<D<D &,
Range@Length@probeletlblDDD, Graphics@probeletxlblsD,

Map@Graphics@8Line@8Ò, 8Ò@@1DD - 0.75, Ò@@2DD<<D<D &, probeletxlblposD, Graphics@
Text@"x-Probelets", 8space + 13 - 5.5, 25 - 13 + 6.5 - yspace<, 80, 0<, 80, 1<DD<;LD;

gxProbelets
LD
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(* Define the y-Probelets Display *)

yProbeletsDisplay@yProbeletRaster_, sample_D := Module@8gyProbelets<, HIf@sample ã "Tumor", H

H* Display the y-Probelets in the Tumor Factorization *L
gyProbelets = 8Graphics@8RGBColor@yProbeletRaster@@1, 1DDD,

Polygon@88space + 13, 41.25 + 6.5<, 8space + 13 + 6.5, 41.25 + 13<,
8space + 13 + 6.5, 41.25 + 13 + 6.5<, 8space + 13, 41.25 + 13<<D<D,

Graphics@8RGBColor@yProbeletRaster@@1, 2DDD, Polygon@
88space + 13 + 6.5, 41.25 + 13<, 8space + 13 + 13, 41.25 + 13 + 6.5<,
8space + 13 + 13, 41.25 + 13 + 13<, 8space + 13 + 6.5, 41.25 + 13 + 6.5<<D<D,

Graphics@8RGBColor@yProbeletRaster@@2, 1DDD, Polygon@88space + 13, 41.25<,
8space + 13 + 6.5, 41.25 + 6.5<, 8space + 13 + 6.5, 41.25 + 13<,
8space + 13, 41.25 + 6.5<<D<D, Graphics@8RGBColor@yProbeletRaster@@2, 2DDD,

Polygon@88space + 13 + 6.5, 41.25 + 6.5<, 8space + 13 + 13, 41.25 + 13<,
8space + 13 + 13, 41.25 + 13 + 6.5<, 8space + 13 + 6.5, 41.25 + 13<<D<D,

Graphics@Line@88space + 13, 41.25 + 13<, 8space + 13 - 2, 41.25 + 13 + 2<<DD,
Graphics@8EdgeForm@8RGBColor@0, 0, 0D<D, FaceForm@D, Polygon@88space + 13, 41.25<,

8space + 26, 41.25 + 13<, 8space + 26, 41.25 + 26<, 8space + 13, 41.25 + 13<<D<D,
Graphics@Text@StyleForm@"\!\H\*SubsuperscriptBox@\HV\L, \Hy\L, \HT\LD\L",

FontSize Ø 12D, 8space + 13 - 3, 41.25 + 13 + 4<, 80, 0<DD, Graphics@
Text@"Platforms", 8space + 13 + 6.5 ê 2, 41.25 + 1.5 + 26 - 6.5 ê 2<, 80, 0<, 81, 1<DD,

Graphics@Text@"y-Probelets", 8space + 13 - 5.5, 25 - 4.25 + 26<, 80, 0<, 80, 1<DD<;L, H

H* Display the y-Probelets in the Normal Factorization *L
gyProbelets = 8Graphics@8RGBColor@yProbeletRaster@@1, 1DDD,

Polygon@88space + 13, 41.25 + 6.5 - yspace<, 8space + 13 + 6.5, 41.25 + 13 - yspace<,
8space + 13 + 6.5, 41.25 + 13 + 6.5 - yspace<, 8space + 13, 41.25 + 13 - yspace<<D<D,

Graphics@8RGBColor@yProbeletRaster@@1, 2DDD, Polygon@88space + 13 + 6.5,
41.25 + 13 - yspace<, 8space + 13 + 13, 41.25 + 13 + 6.5 - yspace<, 8space + 13 + 13,
41.25 + 13 + 13 - yspace<, 8space + 13 + 6.5, 41.25 + 13 + 6.5 - yspace<<D<D,

Graphics@8RGBColor@yProbeletRaster@@2, 1DDD, Polygon@
88space + 13, 41.25 - yspace<, 8space + 13 + 6.5, 41.25 + 6.5 - yspace<,
8space + 13 + 6.5, 41.25 + 13 - yspace<, 8space + 13, 41.25 + 6.5 - yspace<<D<D,

Graphics@8RGBColor@yProbeletRaster@@2, 2DDD, Polygon@88space + 13 + 6.5,
41.25 + 6.5 - yspace<, 8space + 13 + 13, 41.25 + 13 - yspace<, 8space + 13 + 13,
41.25 + 13 + 6.5 - yspace<, 8space + 13 + 6.5, 41.25 + 13 - yspace<<D<D, Graphics@

Line@88space + 13, 41.25 + 13 - yspace<, 8space + 13 - 2, 41.25 + 13 + 2 - yspace<<DD,
Graphics@8EdgeForm@8RGBColor@0, 0, 0D<D, FaceForm@D,

Polygon@88space + 13, 41.25 - yspace<, 8space + 26, 41.25 + 13 - yspace<,
8space + 26, 41.25 + 26 - yspace<, 8space + 13, 41.25 + 13 - yspace<<D<D,

Graphics@Text@StyleForm@"\!\H\*SubsuperscriptBox@\HV\L, \Hy\L, \HT\LD\L",
FontSize Ø 12D, 8space + 13 - 3, 41.25 + 13 + 4 - yspace<, 80, 0<DD,

Graphics@Text@"Platforms", 8space + 13 + 6.5 ê 2, 41.25 + 1.5 + 26 - 6.5 ê 2 - yspace<,
80, 0<, 81, 1<DD, Graphics@Text@"y-Probelets",
8space + 13 - 5.5, 25 - 4.25 + 26 - yspace<, 80, 0<, 80, 1<DD<;LD;

gyProbelets
LD

(* Define the Equal Sign Display *)

gEqualDisplay@sample_D := Module@8gEqual<, HIf@sample ã "Tumor",
HgEqual = Graphics@Text@StyleForm@">", FontSize Ø 30D, 832.5, 25 - 13 + 6.5 - 2<DD;L,
HgEqual =

Graphics@Text@StyleForm@">", FontSize Ø 30D, 830.5, 25 - 13 + 6.5 - 2 - yspace<DD;LD;
gEqual

LD
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(* Define the Angular Distances Bar Chart *)

angularDistance@tumorCore_, normalCore_D := Module@
8tumorCore1, tumorCore2, normalCore1, normalCore2, arrays, a, b, distances, ylabels, framex,
gridx, framey, gridy, labelx, labely, barsFull, barsInset<, Ha = tumorCore ê normalCore;
arrays = 249 * 2;
distances = Table@N@ArcTan@a@@b, 1DDD - Pi ê 4D, 8b, 1, arrays<D@@All, 1DD;
ylabels = 81, 50, 100, 150, 200, 250, 300, 350, 400, 450<;
gridx = 8-p ê 4, -p ê 8, 0, p ê 8, p ê 4<;
framex = 8"- pê4", "- pê8", "0", "pê8", "pê4"<;
framex = Table@8gridx@@aDD, Style@Rotate@framex@@aDD, Pi ê 2DD<, 8a, 1, Length@framexD<D;
gridx = Table@8gridx@@aDD, RGBColor@0, 0, 0D<, 8a, 1, 5<D;
framey = Table@8arrays - ylabels@@aDD, ylabels@@aDD<, 8a, 1, Dimensions@ylabelsD@@1DD<D;
labelx = Style@"Angular Distance", FontSize Ø 10D;
labely = Style@"Arraylets", FontSize Ø 10D;
barsFull = Show@BarChart@Reverse@distancesD, BarOrigin Ø Left, ChartStyle Ø Red,

ChartBaseStyle Ø EdgeForm@NoneD, Axes Ø False, PlotRange Ø 88-0.8, 0.8<, Automatic<,
AspectRatio Ø 1, ImageSize Ø 300D, Frame Ø True, FrameTicks Ø 8None, framey, framex, None<,

FrameLabel Ø 8None, labely, labelx, None<, GridLines Ø 88distances@@2DD<, None<,
GridLinesStyle Ø Directive@DashedD, BaseStyle Ø 8FontFamily Ø "Courier", FontSize Ø 8<D;

barsInset = Graphics@Rectangle@882 - 6.5, -65 - yspace<,
8space + 26, -65 - yspace + 50.25 + 7<, barsFullDD;

barsInset
LD
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(* Compute the 6p+12p Tensor GSVD *)

(* Read the 6p+12p Datasets *)

tumor1 = Import@path <> "D_Tumor_1_6p+12p.txt", "Table"D;
tumor2 = Import@path <> "D_Tumor_2_6p+12p.txt", "Table"D;
normal1 = Import@path <> "D_Normal_1_6p+12p.txt", "Table"D;
normal2 = Import@path <> "D_Normal_2_6p+12p.txt", "Table"D;
arrayNames = tumor1@@1, 5 ;;DD;
tumorProbeID = tumor1@@2 ;;, 1DD;
tumorProbeLoc = tumor1@@2 ;;, 2 ;; 4DD;
normalProbeID = normal1@@2 ;;, 1DD;
normalProbeLoc = normal1@@2 ;;, 2 ;; 4DD;
tumor1 = Drop@tumor1, 1, 4D;
tumor2 = Drop@tumor2, 1, 4D;
normal1 = Drop@normal1, 1, 4D;
normal2 = Drop@normal2, 1, 4D;

(* Compute the 6p+12p Tensor GSVD *)

8tumor1, tumor2, normal1, normal2, zTumorArraylets, zNormalArraylets, tumorCore,
normalCore, xProbelets, yProbelets< = tGSVD@tumor1, tumor2, normal1, normal2D;

(* Create the Rasters of the 6p+12p Tumor Datasets *)

labelsize = 12;
yspace = 115;
ticksize = 8;
rastercontrast = 1;
step = 5;

tumor1Raster = rasterFileGeneration@tumor1, rastercontrastD;
tumor2Raster = rasterFileGeneration@tumor2, rastercontrastD;
probes = Dimensions@tumor1RasterD@@1DD;
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(* Input the 6p+12p Chromosome Band Coordinates *)

arm = Transpose@Join@Transpose@tumorProbeLocD, 8zTumorArraylets@@All, 1DD<DD;
armBands = 88"Òchrom", "chromStart", "chromEnd", "name"<, 8"chr6", 0, 2 300 000, "p25.3"<,

8"chr6", 2 300 000, 4 200 000, "p25.2"<, 8"chr6", 4 200 000, 7 100 000, "p25.1"<,
8"chr6", 7 100 000, 10 600 000, "p24.3"<, 8"chr6", 10 600 000, 11 600 000, "p24.2"<,
8"chr6", 11 600 000, 13 400 000, "p24.1"<, 8"chr6", 13 400 000, 15 200 000, "p23"<,
8"chr6", 15 200 000, 25 200 000, "p22.3"<, 8"chr6", 25 200 000, 27 000 000, "p22.2"<,
8"chr6", 27 000 000, 30 400 000, "p22.1"<, 8"chr6", 30 400 000, 32 100 000, "p21.33"<,
8"chr6", 32 100 000, 33 500 000, "p21.32"<, 8"chr6", 33 500 000, 36 600 000, "p21.31"<,
8"chr6", 36 600 000, 40 500 000, "p21.2"<, 8"chr6", 40 500 000, 46 200 000, "p21.1"<,
8"chr6", 46 200 000, 51 800 000, "p12.3"<, 8"chr6", 51 800 000, 52 900 000, "p12.2"<,
8"chr6", 52 900 000, 57 000 000, "p12.1"<, 8"chr6", 57 000 000, 58 700 000, "p11.2"<,
8"chr12", 0, 3 300 000, "p13.33"<, 8"chr12", 3 300 000, 5 400 000, "p13.32"<,
8"chr12", 5 400 000, 10 100 000, "p13.31"<, 8"chr12", 10 100 000, 12 800 000, "p13.2"<,
8"chr12", 12 800 000, 14 800 000, "p13.1"<, 8"chr12", 14 800 000, 20 000 000, "p12.3"<,
8"chr12", 20 000 000, 21 300 000, "p12.2"<, 8"chr12", 21 300 000, 26 500 000, "p12.1"<,
8"chr12", 26 500 000, 27 800 000, "p11.23"<, 8"chr12", 27 800 000, 30 700 000, "p11.22"<,
8"chr12", 30 700 000, 33 300 000, "p11.21"<, 8"chr12", 33 300 000, 35 800 000, "p11.1"<<;

8bandLabels, patientLabels, xticks, yPosition, z< =
figureVariables@armBands, arm, probes, "Tumor", "6p+12p"D;

Map@HbandLabels@@Ò@@1DDDD =
Text@Style@ToString@Ò@@1DDD, FontFamily Ø "Courier", FontSize Ø ticksizeD,
8-1.25, Ò@@2DD<, 81, 0<D;L &,

885, z@@5DD + 0.25<, 86, z@@6DD - 0.25<, 87, z@@7DD + 0.25<, 88, z@@8DD - 0.25<<D;
bandLabels@@20DD = Text@Style@ToString@1D, FontFamily Ø "Courier", FontSize Ø ticksizeD,

8-1.25, z@@20DD - 0.5<, 81, 0<D;

(* Display the 6p+12p Tumor Datasets *)

tumor1Raster = Graphics@Raster@tumor1Raster, 880, -50<, 813, 25<<, ColorFunction Ø RGBColorDD;
tumor2Raster =

Graphics@Raster@tumor2Raster, 8813, -37 + 13<, 826, 38 + 13<<, ColorFunction Ø RGBColorDD;

gTumorTensor = tensorDisplay@tumor1Raster,
tumor2Raster, bandLabels, yPosition, xticks, patientLabels, "Tumor"D;

(* Display the 6p+12p Tumor Arraylets *)

space = 43.5;
rastercontrast = 50;
step = 5;
8rasterArraylets, bandLabelsArraylets, arrayletylbls, arrayletylblpos< =

arrayletVariables@zTumorArraylets, bandLabels, "Tumor"D;

gzTumorArraylets = arrayletsDisplay@rasterArraylets,
bandLabelsArraylets, arrayletylbls, arrayletylblpos, xticks, yPosition, "Tumor"D;

(* Display the 6p+12p Tumor Core *)

rastercontrast = 0.01;
step = 1;
space = 82;
8coreRaster1, coreRaster2, corexlbls, corexlblpos, coreylbls, coreylblpos, xlist, ylist< =

coreVariables@tumorCore, rastercontrast, "Tumor"D;

gTumorCore = coreDisplay@coreRaster1, coreRaster2,
corexlbls, corexlblpos, coreylbls, coreylblpos, xlist, ylist, "Tumor"D;
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(* Display the 6p+12p x- and y-Probelets *)

rastercontrast = 30;
step = 1;
8rows, columns< = Dimensions@xProbeletsD;
probeletsRaster = rasterFileGeneration@

xProbelets@@Join@Range@1, 5D, Range@rows - 4, rowsDD, AllDD, rastercontrastD;

rastercontrast = 1;
step = 1;
space = 117 - 10.75;
8yProbeletRaster, probeletlbl, probeletxlblpos, probeletxlbls< =

probeletVariables@yProbelets, rastercontrast, patientLabels, "Tumor"D;

gxTumorProbelets =
xProbeletsDisplay@probeletsRaster, probeletlbl, probeletxlbls, probeletxlblpos, "Tumor"D;

gyTumorProbelets = yProbeletsDisplay@yProbeletRaster, "Tumor"D;
gTumorEqual = gEqualDisplay@"Tumor"D;

(* Create Rasters of the 6p+12p Normal Datasets *)

rastercontrast = 1;
step = 5;

normal1Raster = rasterFileGeneration@normal1, rastercontrastD;
normal2Raster = rasterFileGeneration@normal2, rastercontrastD;
probes = Dimensions@normal1RasterD@@1DD;

(* Input the 6p+12p Chromosome Band Coordinates *)

arm = Transpose@Join@Transpose@normalProbeLocD, 8zNormalArraylets@@All, 1DD<DD;

8bandLabels, patientLabels, xticks, yPosition, z< =
figureVariables@armBands, arm, probes, "Normal", "6p+12p"D;

Map@HbandLabels@@Ò@@1DDDD =
Text@Style@ToString@Ò@@1DDD, FontFamily Ø "Courier", FontSize Ø ticksizeD,
8-1.25, Ò@@2DD<, 81, 0<D;L &,

885, z@@5DD + 0.25<, 86, z@@6DD - 0.25<, 87, z@@7DD + 0.25<, 88, z@@8DD - 0.25<<D;
bandLabels@@20DD = Text@Style@ToString@1D, FontFamily Ø "Courier", FontSize Ø ticksizeD,

8-1.25, z@@20DD - 0.5<, 81, 0<D;

(* Display the 6p+12p Normal Datasets *)

normal1Raster = Graphics@
Raster@normal1Raster, 880, -65 - yspace<, 813, 25 - yspace<<, ColorFunction Ø RGBColorDD;

normal2Raster = Graphics@Raster@normal2Raster,
8813, -52 + 13 - yspace<, 826, 38 + 13 - yspace<<, ColorFunction Ø RGBColorDD;

gNormalTensor = tensorDisplay@normal1Raster,
normal2Raster, bandLabels, yPosition, xticks, patientLabels, "Normal"D;
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(* Display the 6p+12p Normal Arraylets *)

space = 43.5;
rastercontrast = 50;
step = 5;
8rasterArraylets, bandLabelsArraylets, arrayletylbls, arrayletylblpos< =

arrayletVariables@zNormalArraylets, bandLabels, "Normal"D;

gzNormalArraylets = arrayletsDisplay@rasterArraylets,
bandLabelsArraylets, arrayletylbls, arrayletylblpos, xticks, yPosition, "Normal"D;

(* Display the 6p+12p Normal Core *)

rastercontrast = 0.01;
step = 1;
space = 82;
8coreRaster1, coreRaster2, corexlbls, corexlblpos, coreylbls, coreylblpos, xlist, ylist< =

coreVariables@normalCore, rastercontrast, "Normal"D;

gNormalCore = coreDisplay@coreRaster1, coreRaster2,
corexlbls, corexlblpos, coreylbls, coreylblpos, xlist, ylist, "Normal"D;

(* Display the 6p+12p x- and y-Probelets *)

rastercontrast = 30;
step = 1;
8rows, columns< = Dimensions@xProbeletsD;
probeletsRaster = rasterFileGeneration@

xProbelets@@Join@Range@1, 5D, Range@rows - 4, rowsDD, AllDD, rastercontrastD;

rastercontrast = 1;
step = 1;
space = 117 - 10.75;
8yProbeletRaster, probeletlbl, probeletxlblpos, probeletxlbls< =

probeletVariables@yProbelets, rastercontrast, patientLabels, "Normal"D;

gxNormalProbelets =
xProbeletsDisplay@probeletsRaster, probeletlbl, probeletxlbls, probeletxlblpos, "Normal"D;

gyNormalProbelets = yProbeletsDisplay@yProbeletRaster, "Normal"D;
gNormalEqual = gEqualDisplay@"Normal"D;

(* Display the 6p+12p Angular Distances Bar Chart *)

barsInset = angularDistance@tumorCore, normalCoreD;

(* Display the 6p+12p Tensor GSVD *)

fig1 = Show@8gTumorTensor, gTumorEqual, gzTumorArraylets,
gTumorCore, gxTumorProbelets, gyTumorProbelets, gNormalTensor, gNormalEqual,
gzNormalArraylets, gNormalCore, gxNormalProbelets, gyNormalProbelets, barsInset<,

PlotRange Ø All, ImageSize Ø 750, AspectRatio Ø AutomaticD
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Export@path <> "Figure_1.pdf", fig1, "PDF", ImageSize Ø 750D;
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(* Compute the 7p Tensor GSVD *)

(* Read the 7p Datasets *)

tumor1 = Import@path <> "D_Tumor_1_7p.txt", "Table"D;
tumor2 = Import@path <> "D_Tumor_2_7p.txt", "Table"D;
normal1 = Import@path <> "D_Normal_1_7p.txt", "Table"D;
normal2 = Import@path <> "D_Normal_2_7p.txt", "Table"D;
arrayNames = tumor1@@1, 5 ;;DD;
tumorProbeID = tumor1@@2 ;;, 1DD;
tumorProbeLoc = tumor1@@2 ;;, 2 ;; 4DD;
normalProbeID = normal1@@2 ;;, 1DD;
normalProbeLoc = normal1@@2 ;;, 2 ;; 4DD;
tumor1 = Drop@tumor1, 1, 4D;
tumor2 = Drop@tumor2, 1, 4D;
normal1 = Drop@normal1, 1, 4D;
normal2 = Drop@normal2, 1, 4D;

(* Compute the 7p Tensor GSVD *)

8tumor1, tumor2, normal1, normal2, zTumorArraylets, zNormalArraylets, tumorCore,
normalCore, xProbelets, yProbelets< = tGSVD@tumor1, tumor2, normal1, normal2D;

(* Create Rasters of the 7p Tumor Datasets *)

labelsize = 12;
yspace = 115;
ticksize = 8;
rastercontrast = 1;
step = 5;

tumor1Raster = rasterFileGeneration@tumor1, rastercontrastD;
tumor2Raster = rasterFileGeneration@tumor2, rastercontrastD;
probes = Dimensions@tumor1RasterD@@1DD;
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(* Input the 7p Chromosome Band Coordinates *)

arm = Transpose@Join@Transpose@tumorProbeLocD, 8zTumorArraylets@@All, 1DD<DD;
armBands = 88"Òchrom", "chromStart", "chromEnd", "name"<, 8"chr7", 0, 2 800 000, "p22.3"<,

8"chr7", 2 800 000, 4 500 000, "p22.2"<, 8"chr7", 4 500 000, 7 300 000, "p22.1"<,
8"chr7", 7 300 000, 13 800 000, "p21.3"<, 8"chr7", 13 800 000, 16 500 000, "p21.2"<,
8"chr7", 16 500 000, 20 900 000, "p21.1"<, 8"chr7", 20 900 000, 25 500 000, "p15.3"<,
8"chr7", 25 500 000, 28 000 000, "p15.2"<, 8"chr7", 28 000 000, 28 800 000, "p15.1"<,
8"chr7", 28 800 000, 35 000 000, "p14.3"<, 8"chr7", 35 000 000, 37 200 000, "p14.2"<,
8"chr7", 37 200 000, 43 300 000, "p14.1"<, 8"chr7", 43 300 000, 45 400 000, "p13"<,
8"chr7", 45 400 000, 49 000 000, "p12.3"<, 8"chr7", 49 000 000, 50 500 000, "p12.2"<,
8"chr7", 50 500 000, 54 000 000, "p12.1"<, 8"chr7", 54 000 000, 58 000 000, "p11.2"<<;

8bandLabels, patientLabels, xticks, yPosition, z< =
figureVariables@armBands, arm, probes, "Tumor"D;

(* Display the 7p Tumor Datasets *)

tumor1Raster = Graphics@Raster@tumor1Raster, 880, -50<, 813, 25<<, ColorFunction Ø RGBColorDD;
tumor2Raster =

Graphics@Raster@tumor2Raster, 8813, -37 + 13<, 826, 38 + 13<<, ColorFunction Ø RGBColorDD;

gTumorTensor = tensorDisplay@tumor1Raster,
tumor2Raster, bandLabels, yPosition, xticks, patientLabels, "Tumor"D;

(* Display the 7p Tumor Arraylets *)

space = 43.5;
rastercontrast = 50;
step = 5;
8rasterArraylets, bandLabelsArraylets, arrayletylbls, arrayletylblpos< =

arrayletVariables@zTumorArraylets, bandLabels, "Tumor"D;

gzTumorArraylets = arrayletsDisplay@rasterArraylets,
bandLabelsArraylets, arrayletylbls, arrayletylblpos, xticks, yPosition, "Tumor"D;

(* Display the 7p Tumor Core *)

rastercontrast = 0.01;
step = 1;
space = 82;
8coreRaster1, coreRaster2, corexlbls, corexlblpos, coreylbls, coreylblpos, xlist, ylist< =

coreVariables@tumorCore, rastercontrast, "Tumor"D;

gTumorCore = coreDisplay@coreRaster1, coreRaster2,
corexlbls, corexlblpos, coreylbls, coreylblpos, xlist, ylist, "Tumor"D;
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(* Display the 7p x- and y-Probelets *)

rastercontrast = 30;
step = 1;
8rows, columns< = Dimensions@xProbeletsD;
probeletsRaster = rasterFileGeneration@

xProbelets@@Join@Range@1, 5D, Range@rows - 4, rowsDD, AllDD, rastercontrastD;

rastercontrast = 1;
step = 1;
space = 117 - 10.75;
8yProbeletRaster, probeletlbl, probeletxlblpos, probeletxlbls< =

probeletVariables@yProbelets, rastercontrast, patientLabels, "Tumor"D;

gxTumorProbelets =
xProbeletsDisplay@probeletsRaster, probeletlbl, probeletxlbls, probeletxlblpos, "Tumor"D;

gyTumorProbelets = yProbeletsDisplay@yProbeletRaster, "Tumor"D;
gTumorEqual = gEqualDisplay@"Tumor"D;

(* Create Rasters of the 7p Normal Datasets *)

rastercontrast = 1;
step = 5;

normal1Raster = rasterFileGeneration@normal1, rastercontrastD;
normal2Raster = rasterFileGeneration@normal2, rastercontrastD;
probes = Dimensions@normal1RasterD@@1DD;

(* Input the 7p Chromosome Band Coordinates *)

arm = Transpose@Join@Transpose@normalProbeLocD, 8zNormalArraylets@@All, 1DD<DD;

8bandLabels, patientLabels, xticks, yPosition, z< =
figureVariables@armBands, arm, probes, "Normal"D;

(* Display the 7p Normal Datasets *)

normal1Raster = Graphics@
Raster@normal1Raster, 880, -65 - yspace<, 813, 25 - yspace<<, ColorFunction Ø RGBColorDD;

normal2Raster = Graphics@Raster@normal2Raster,
8813, -52 + 13 - yspace<, 826, 38 + 13 - yspace<<, ColorFunction Ø RGBColorDD;

gNormalTensor = tensorDisplay@normal1Raster,
normal2Raster, bandLabels, yPosition, xticks, patientLabels, "Normal"D;
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(* Display the 7p Normal Arraylets *)

space = 43.5;
rastercontrast = 50;
step = 5;
8rasterArraylets, bandLabelsArraylets, arrayletylbls, arrayletylblpos< =

arrayletVariables@zNormalArraylets, bandLabels, "Normal"D;

gzNormalArraylets = arrayletsDisplay@rasterArraylets,
bandLabelsArraylets, arrayletylbls, arrayletylblpos, xticks, yPosition, "Normal"D;

(* Display the 7p Normal Core *)

rastercontrast = 0.01;
step = 1;
space = 82;
8coreRaster1, coreRaster2, corexlbls, corexlblpos, coreylbls, coreylblpos, xlist, ylist< =

coreVariables@normalCore, rastercontrast, "Normal"D;

gNormalCore = coreDisplay@coreRaster1, coreRaster2,
corexlbls, corexlblpos, coreylbls, coreylblpos, xlist, ylist, "Normal"D;

(* Display the 7p x- and y-Probelets *)

rastercontrast = 30;
step = 1;
8rows, columns< = Dimensions@xProbeletsD;
probeletsRaster = rasterFileGeneration@

xProbelets@@Join@Range@1, 5D, Range@rows - 4, rowsDD, AllDD, rastercontrastD;

rastercontrast = 1;
step = 1;
space = 117 - 10.75;
8yProbeletRaster, probeletlbl, probeletxlblpos, probeletxlbls< =

probeletVariables@yProbelets, rastercontrast, patientLabels, "Normal"D;

gxNormalProbelets =
xProbeletsDisplay@probeletsRaster, probeletlbl, probeletxlbls, probeletxlblpos, "Normal"D;

gyNormalProbelets = yProbeletsDisplay@yProbeletRaster, "Normal"D;
gNormalEqual = gEqualDisplay@"Normal"D;

(* Display the 7p Angular Distances Bar Chart *)

barsInset = angularDistance@tumorCore, normalCoreD;

(* Display the 7p Tensor GSVD *)

figA = Show@8gTumorTensor, gTumorEqual, gzTumorArraylets,
gTumorCore, gxTumorProbelets, gyTumorProbelets, gNormalTensor, gNormalEqual,
gzNormalArraylets, gNormalCore, gxNormalProbelets, gyNormalProbelets, barsInset<,

PlotRange Ø All, ImageSize Ø 750, AspectRatio Ø AutomaticD
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Export@path <> "Figure_A.pdf", figA, "PDF", ImageSize Ø 750D;
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(* Compute Xq Tensor GSVD *)

(* Read Xq Datasets *)

tumor1 = Import@path <> "D_Tumor_1_Xq.txt", "Table"D;
tumor2 = Import@path <> "D_Tumor_2_Xq.txt", "Table"D;
normal1 = Import@path <> "D_Normal_1_Xq.txt", "Table"D;
normal2 = Import@path <> "D_Normal_2_Xq.txt", "Table"D;
arrayNames = tumor1@@1, 5 ;;DD;
tumorProbeID = tumor1@@2 ;;, 1DD;
tumorProbeLoc = tumor1@@2 ;;, 2 ;; 4DD;
normalProbeID = normal1@@2 ;;, 1DD;
normalProbeLoc = normal1@@2 ;;, 2 ;; 4DD;
tumor1 = Drop@tumor1, 1, 4D;
tumor2 = Drop@tumor2, 1, 4D;
normal1 = Drop@normal1, 1, 4D;
normal2 = Drop@normal2, 1, 4D;

(* Compute the Xq Tensor GSVD *)

8tumor1, tumor2, normal1, normal2, zTumorArraylets, zNormalArraylets, tumorCore,
normalCore, xProbelets, yProbelets< = tGSVD@tumor1, tumor2, normal1, normal2D;

(* Create Rasters of the Xq Tumor Datasets *)

labelsize = 12;
yspace = 115;
ticksize = 8;
rastercontrast = 1;
step = 5;

tumor1Raster = rasterFileGeneration@tumor1, rastercontrastD;
tumor2Raster = rasterFileGeneration@tumor2, rastercontrastD;
probes = Dimensions@tumor1RasterD@@1DD;
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(* Input the Xq Chromosome Band Coordinates *)

arm = Transpose@Join@Transpose@tumorProbeLocD, 8zTumorArraylets@@All, 1DD<DD;
armBands = 88"Òchrom", "chromStart", "chromEnd", "name"<,

8"chrX", 60 600 000, 63 000 000, "q11.1"<, 8"chrX", 63 000 000, 64 600 000, "q11.2"<,
8"chrX", 64 600 000, 67 800 000, "q12"<, 8"chrX", 67 800 000, 71 800 000, "q13.1"<,
8"chrX", 71 800 000, 73 900 000, "q13.2"<, 8"chrX", 73 900 000, 76 000 000, "q13.3"<,
8"chrX", 76 000 000, 84 600 000, "q21.1"<, 8"chrX", 84 600 000, 86 200 000, "q21.2"<,
8"chrX", 86 200 000, 91 800 000, "q21.31"<, 8"chrX", 91 800 000, 93 500 000, "q21.32"<,
8"chrX", 93 500 000, 98 300 000, "q21.33"<, 8"chrX", 98 300 000, 102 600 000, "q22.1"<,
8"chrX", 102 600 000, 103 700 000, "q22.2"<, 8"chrX", 103 700 000, 108 700 000, "q22.3"<,
8"chrX", 108 700 000, 116 500 000, "q23"<, 8"chrX", 116 500 000, 120 900 000, "q24"<,
8"chrX", 120 900 000, 128 700 000, "q25"<, 8"chrX", 128 700 000, 130 400 000, "q26.1"<,
8"chrX", 130 400 000, 133 600 000, "q26.2"<, 8"chrX", 133 600 000, 138 000 000, "q26.3"<,
8"chrX", 138 000 000, 140 300 000, "q27.1"<, 8"chrX", 140 300 000, 142 100 000, "q27.2"<,
8"chrX", 142 100 000, 147 100 000, "q27.3"<, 8"chrX", 147 100 000, 155 270 560, "q28"<<;

8bandLabels, patientLabels, xticks, yPosition, z< =
figureVariables@armBands, arm, probes, "Tumor"D;

Map@HbandLabels@@Ò@@1DDDD =
Text@Style@ToString@Ò@@1DDD, FontFamily Ø "Courier", FontSize Ø ticksizeD,
8-1.25, Ò@@2DD<, 81, 0<D;L &, 881, 25.4<, 82, 24.3<, 83, 23.05<,

810, z@@10DD + 0.1<, 811, z@@11DD - 0.95<, 822, z@@22DD + 0.2<, 823, z@@23DD - 0.2<<D;

(* Display the Xq Tumor Datasets *)

tumor1Raster = Graphics@Raster@tumor1Raster, 880, -50<, 813, 25<<, ColorFunction Ø RGBColorDD;
tumor2Raster =

Graphics@Raster@tumor2Raster, 8813, -37 + 13<, 826, 38 + 13<<, ColorFunction Ø RGBColorDD;

gTumorTensor = tensorDisplay@tumor1Raster,
tumor2Raster, bandLabels, yPosition, xticks, patientLabels, "Tumor"D;

(* Display the Xq Tumor Arraylets *)

space = 43.5;
rastercontrast = 50;
step = 5;
8rasterArraylets, bandLabelsArraylets, arrayletylbls, arrayletylblpos< =

arrayletVariables@zTumorArraylets, bandLabels, "Tumor"D;

gzTumorArraylets = arrayletsDisplay@rasterArraylets,
bandLabelsArraylets, arrayletylbls, arrayletylblpos, xticks, yPosition, "Tumor"D;

(* Display the Xq Tumor Core *)

rastercontrast = 0.01;
step = 1;
space = 82;
8coreRaster1, coreRaster2, corexlbls, corexlblpos, coreylbls, coreylblpos, xlist, ylist< =

coreVariables@tumorCore, rastercontrast, "Tumor"D;

gTumorCore = coreDisplay@coreRaster1, coreRaster2,
corexlbls, corexlblpos, coreylbls, coreylblpos, xlist, ylist, "Tumor"D;
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(* Display the Xq x- and y-Probelets *)

rastercontrast = 30;
step = 1;
8rows, columns< = Dimensions@xProbeletsD;
probeletsRaster = rasterFileGeneration@

xProbelets@@Join@Range@1, 5D, Range@rows - 4, rowsDD, AllDD, rastercontrastD;

rastercontrast = 1;
step = 1;
space = 117 - 10.75;
8yProbeletRaster, probeletlbl, probeletxlblpos, probeletxlbls< =

probeletVariables@yProbelets, rastercontrast, patientLabels, "Tumor"D;

gxTumorProbelets =
xProbeletsDisplay@probeletsRaster, probeletlbl, probeletxlbls, probeletxlblpos, "Tumor"D;

gyTumorProbelets = yProbeletsDisplay@yProbeletRaster, "Tumor"D;
gTumorEqual = gEqualDisplay@"Tumor"D;

(* Create Rasters of the Xq Normal Datasets *)

rastercontrast = 1;
step = 5;

normal1Raster = rasterFileGeneration@normal1, rastercontrastD;
normal2Raster = rasterFileGeneration@normal2, rastercontrastD;
probes = Dimensions@normal1RasterD@@1DD;

(* Input the Xq Chromosome Band Coordinates *)

arm = Transpose@Join@Transpose@normalProbeLocD, 8zNormalArraylets@@All, 1DD<DD;

8bandLabels, patientLabels, xticks, yPosition, z< =
figureVariables@armBands, arm, probes, "Normal"D;

Map@HbandLabels@@Ò@@1DDDD = Text@Style@ToString@Ò@@1DDD,
FontFamily Ø "Courier", FontSize Ø ticksizeD, 8-1.25, Ò@@2DD<, 81, 0<D;L &,

881, 25 - yspace + 0.5<, 82, 25 - yspace - 0.5<, 83, 25 - yspace - 1.95<, 810, z@@10DD + 0.1<,
811, z@@11DD - 0.95<, 822, z@@22DD + 0.3<, 823, z@@23DD - 0.2<<D;

(* Display the Xq Normal Datasets *)

normal1Raster = Graphics@
Raster@normal1Raster, 880, -65 - yspace<, 813, 25 - yspace<<, ColorFunction Ø RGBColorDD;

normal2Raster = Graphics@Raster@normal2Raster,
8813, -52 + 13 - yspace<, 826, 38 + 13 - yspace<<, ColorFunction Ø RGBColorDD;

(* Display the Xq Normal Arraylets *)

gNormalTensor = tensorDisplay@normal1Raster,
normal2Raster, bandLabels, yPosition, xticks, patientLabels, "Normal"D;

space = 43.5;
rastercontrast = 50;
step = 5;
8rasterArraylets, bandLabelsArraylets, arrayletylbls, arrayletylblpos< =

arrayletVariables@zNormalArraylets, bandLabels, "Normal"D;

gzNormalArraylets = arrayletsDisplay@rasterArraylets,
bandLabelsArraylets, arrayletylbls, arrayletylblpos, xticks, yPosition, "Normal"D;
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(* Display the Xq Normal Core *)

rastercontrast = 0.01;
step = 1;
space = 82;
8coreRaster1, coreRaster2, corexlbls, corexlblpos, coreylbls, coreylblpos, xlist, ylist< =

coreVariables@normalCore, rastercontrast, "Normal"D;

gNormalCore = coreDisplay@coreRaster1, coreRaster2,
corexlbls, corexlblpos, coreylbls, coreylblpos, xlist, ylist, "Normal"D;

(* Display the Xq x- and y-Probelets *)

rastercontrast = 30;
step = 1;
8rows, columns< = Dimensions@xProbeletsD;
probeletsRaster = rasterFileGeneration@

xProbelets@@Join@Range@1, 5D, Range@rows - 4, rowsDD, AllDD, rastercontrastD;

rastercontrast = 1;
step = 1;
space = 117 - 10.75;
8yProbeletRaster, probeletlbl, probeletxlblpos, probeletxlbls< =

probeletVariables@yProbelets, rastercontrast, patientLabels, "Normal"D;

gxNormalProbelets =
xProbeletsDisplay@probeletsRaster, probeletlbl, probeletxlbls, probeletxlblpos, "Normal"D;

gyNormalProbelets = yProbeletsDisplay@yProbeletRaster, "Normal"D;
gNormalEqual = gEqualDisplay@"Normal"D;

(* Display the Xq Angular Distances Bar Chart *)

barsInset = angularDistance@tumorCore, normalCoreD;

(* Display the Xq Tensor GSVD *)

figB = Show@8gTumorTensor, gTumorEqual, gzTumorArraylets,
gTumorCore, gxTumorProbelets, gyTumorProbelets, gNormalTensor, gNormalEqual,
gzNormalArraylets, gNormalCore, gxNormalProbelets, gyNormalProbelets, barsInset<,

PlotRange Ø All, ImageSize Ø 750, AspectRatio Ø AutomaticD
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