Matrix Multiplication — Final Report (v3.2) Generated: 2025-11-12 22:55:27Z Executive Summary (included requirements): - Do NOT zero-fill missing values. Use available
matching elements for dot-products; continue if surplus values exist. - Terminate/discard the multiplication only when required elements are missing for a cell (strict discard rule). -
Simulate Java logic (Integer type). - Include verbatim literal, Java-like list, executed prints ([L###] ), my-code result, expected strict result, and notes per test.



Annotated Source Code (excerpt)

/1 Fini shed and renoved single nested | oop (advised by chatGPT to reduce tinme conplexity). Also renpved if statenent identifed previously.
// Tested code but not extensively.

/11t was created based on refinenent fromseveral attenpts (notably obtaining positive changes in Test case 28)

/1 And feeding it back into earlier iteration

/1A'l Program z challenge test cases have passed

/1 ALL FORVMATTED | NDENTED CORRECTLY
// TERMS Matrix A and Matrix B will be used to discuss the pairing of the first and second matrix in transaction

/1 ALSO NOTE, in nmy comments, there is reference to Matrix A, Matrix B, Matrix C
/11n absence of a Matrix C (references are to Matrix A and Matrix B)

/11n presence of Matrix C (references are to Matrix A, Matrix B, Matrix C, Matrix, B, Matrix C........ )

/1 ANY CATCH STATEMENT WH CH REQUI RES A MORE USER FRI ENDLY MESSAGE CAN | NCLUDE ONE OF THESE (| F REQUI RED)

/*

Systemout. println("2Matrix("+(counter)+")" + " row." + ee +"\thas no content at index["+m"]"); /1 ANNOTATION: print at L16

Systemout. println("Hence can not performnmultiplication with Matrix("+(counter+1)+")" + " row. " + (rowCounterNextMatrix+1)+"\t" /1 ANNOTATION: print at L17

+ " index["+z+"]: " + rownfo.get(z));

Systemout.println("1Matrix("+(counter)+")" + " row." + rowCounterFirstMatrix+"\t" + "value at index["+z+"]: " + ee.get(posPrevMatri xRow_.evel) /1 ANNOTATI ON: pri nt
+"  has no avail abl e supporting entry in \nMatrix("+(counter+1)+")" + " row. " + (rowCounterNextMtrix+1)+"\t" + "\t index["+z+"]: " + " row content:" + row nfo);

*/

/*

//**********USA&*************************

BEFORE CONFI GURI NG TEST CASES REMEMBER THESE CRI TERIA AS M NI MUM

Nunmbers colums in Matrix A/C = Nunber rows in Matrix B
Jagged arrays supported under validation rules
Size first row (nunber colums) in Matrix A/ C and nunber rows in Matrix B will ALWAYS determ ne matrixMiltiplication size

//**********************************
*/
inmport java.util.~*;
public class Solution
{
static List<List<Integer>> matrix = new ArrayList<>();

static List<List <lInteger>> nextMtri x;

public static void main (String [] args)



Li st <List<List<lnteger>>> testMatrix = new ArrayLi st<>();

/| TEST CASES
//We have to ensure that the test case is a 3d array as oppose to a 2d array to contain all the matrixes

IT1nteger [1[][]test = new Integer[][1[] { {{1},{5}},{{9,88}}}

//Only 1 matrix defined
/llnteger []J[][]test = new Integer[][][] { {{1,2,3},{4,5,6}}};

/1 As per challenge - Test Case 1
/llnteger []J[][]test = new Integer[][][] { {{1,2,3},{4,5,6}}, {{7,8},{9,10},{11,12}}, { {13,124}, {15,16} } };

/1 Adaptation Test Case 1
/llnteger []J[][]test = new Integer[][][] { {{1,2,3,5,6},{4,5,6}}, {{7,8},{9,10},{11,12}}, { {13,14}, {15,16} } };

/1 As per challenge - Test Case 2
I1integer [J[1[1test = new Integer[][]1[] { {{1,2,3 4}},{{5} {6},{7},{8}}}

/1 As per challenge - Test Case 3/4 (both sane)
/llnteger []J[][]test = new Integer[][][] { {{1, 2}, {3, 4}}, {{5, 6}, {7, 8}, {{9, 10}, {11, 12}} };

/| TEST CASES EXPLORI NG JAGGED ARRAYS (variants of TEST CASE 28 I N Docunent)
/llnteger []J[][]test = new Integer[][][] { {{1,2,3},{4,5,6}}, {{7,8},{10},{11,12}}, { {13,14}, {15,16} } };

/| TEST CASES EXPLORI NG JAGGED ARRAYS (variants of TEST CASE 28 I N Docunent)
//This relies on the matrixMiltiplication initialisation
Integer [J[][]test = new Integer[1[][] { {{1,2,3},{4,5¢6}}, {{7 8,999}, {10,11},{11,12}}, { {13,614}, {15 16} } }

/| TEST CASES EXPLORI NG JAGGED ARRAYS (variants of TEST CASE 28 I N Docunent)
/llnteger []J[][]test = new Integer[][][] { {{1,2,3},{4,5}}, {{7,8},{10,11},{11,12}}, { {13,14,17}, {15,16} } };

/| TEST CASES EXPLORI NG JAGGED ARRAYS (variants of TEST CASE 28 I N Docunent)
/llnteger []J[][]test = new Integer[][][] { {{1,2},{4,5,6}}, {{7,8},{10,11},{11,12}}, { {13,14,17}, {15,616,17} } };

/| TEST CASES EXPLORI NG JAGGED ARRAYS (variants of TEST CASE 28 I N Docunent)
//This will get picked up on area of code | had witten towards bottom part of code
Ilinteger [J[1[]test = new Integer[][][] { {{}.{4. 5 6}}, {{7,8,6},{10,14},{11,12}}, { {13}, {15 16} } }

J/HERE!' TPttt - NEED TO CHECK THI S
/llnteger []J[][]test = new Integer[][][] { {{1,2},{3,4},{5,6}}, {{7,8},{10,24},{0}}, { {13}, {15,16} } };

//Wth this test case it has not perforned junp to new col um
/llnteger []J[][]test = new Integer[][][] { {{1,2,3},{4,5,6}}, {{7,8},{9,10},{11,12}}, { {0}, {16,17},{5}} };
/llnteger []J[][]test = new Integer[][][] { {{1,2,3},{4,5,6}}, {{7,8},{9,10},{11}}, { {23,14}, {16,127} } };



/1 TEST CASES EXPLORI NG JAGGED ARRAYS (variants of TEST CASE 28
/llnteger []J[][]test = new Integer[][][] {

/1 TEST CASES EXPLORI NG JAGGED ARRAYS (variants of TEST CASE 28
/llnteger []J[][]test = new Integer[][][] {

/1 TEST CASES EXPLORI NG JAGGED ARRAYS (variants of TEST CASE 28
/llnteger []J[][]test = new Integer[][][] {

/| TEST CASES EXPLORI NG JAGGED ARRAYS (variants of TEST CASE 28
//This will be handled validation in later part of code
I1integer [J[I[Itest = new Integer[J[I[] { {{1,2,3},{}},

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

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

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

I' N Docunent)

/| TEST CASES EXPLORI NG JAGGED ARRAYS (variants of TEST CASE 28 | N Docunent

/llnteger [1[][]test = new Integer[][][] {

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

/| TEST CASES EXPLORI NG JAGGED ARRAYS (variants of TEST CASE 28 I N Docunent)

/llnteger [][][]test = new Integer[][][] {

/| TEST CASES EXPLORI NG JAGGED ARRAYS (TEST CASE 28 | N Docunent
/llnteger []J[][]test = new Integer[][][] {

/| TEST CASES EXPLORI NG JAGGED ARRAYS ( TEST CASE 28 I N Docunent
//But it is error free, so inforned end user excess nunbers
/llnteger []J[][]test = new Integer[][][] {

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

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

{{1,2,3},{4,5,6,9}},

{{7,8},{9, 2},{11,12}}, { {13,124}, {16,87},{3,4} } };
I' N Docunent)

{{} . {10, 14},{11,12}}, { {13}, {15,116} } };
I'N Docurent)

{{1,7},{25,14},{}}, { {18,15}, {15,16} } };
I N Docunent)

{{1,7},{25,14},{4,8}}, { {13,115}, {15,16} } };
{{1,73,{25,14},{4, 8}, { {}, {1516} } };
{{1,7},{25,14},{4, 8}, { {34,45}, {} } };

exact|y)
{{7,8,6},{10,14},{11,12}}, { {13,124}, {15,16} } };

exact|y)
{{7,8},{9, 10}, {11, 12}}, { {13,114}, {15,16} } };

/1 TEST CASES EXPLORI NG JAGGED ARRAYS BUT EXPLORI NG CHANGES | N MATRI X A (TEST CASE 28 | N Docunent exactly)

/llnteger [1[][]test = new Integer[][][] {

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

{{7,8},{9, 10}, {11, 12}},

{ {13, 14},

{15,16} } };

/1 TEST CASES EXPLORI NG JAGGED ARRAYS BUT EXPLORI NG CHANGES | N MATRI X A (TEST CASE 28 | N Docunent exactly)

so inforned end user excess nunbers
new Integer[][]1[] {

//But it is error free,
/llnteger [][][]test =

/1 TEST CASES EXPLORI NG JAGGED ARRAYS (TEST CASE 28

/T1nteger [1[][]test = new Integer[][]1[] { {{1,2,3},{4,5 6}},
ITinteger [1[][]test = new Integer[][]1[] { {{1,2,3},{4,5 6}},
IT1nteger [1[][]test = new Integer[][]1[] { {{1,2,3},{4,5 6}},
ITinteger [1[][]test = new Integer[][]1[] { {{1,2,3},{4,5 6}},
IT1nteger [1[][]test = new Integer[][]1[] { {{1,2,3},{4,5 6}},

/| TEST CASES EXPLORI NG JAGGED ARRAYS ( TEST CASE 28
/llnteger [1[][]test = new Integer[]1[]1[] {

I'N Docunent

{{1,2,3},{4,7,2,6}},

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

{{7,8},{9, 10}, {11, 12}},

I N Docunent exactly)

{{}, {10, 14}, {11, 12}},

{{11,14},{} {19, 12}},

{{11, 14}, { 44,55}, {19, 12} },

{{11, 14}, { 44,55}, {19, 12} },

{{11, 14}, { 44,55}, {19, 12} },

exactly)
{{7,8},{10, 14}, {11, 12}},

{ {13, 14},

{ {13, 14},
{ {13,

{ {13,

{ {13,

{ {13},

{ {13, 14},

{15,16} } };

{15,16} } };

{15,16} } };
14y, {} } }
14}, {0} } };

14}, {0,5},.{0} } };

{15,16} } };



/1 ADDI TI ONAL TEST CASES

/11 nteger

/11 nteger

/11 nteger

/11 nteger

/11 nteger

/11 nteger

/lactive
/11 nteger

/11 nteger

for (Integer [][] item test)

{

[1[1[]test

[1[1[]test

[1[1[]test

[1[1[]test

[1[1[]test

[1[1[]test

[1[1[]test

[1[1[]test

new Integer[][][]

new Integer[][][]

new Integer[][][]

new Integer[][][]

new Integer[][][]

new Integer[][][]

new Integer[][][]

new Integer[][][]

matrix = new Arraylist<>();

for (Integer [] row item

{

matri x. add( Arrays. asLi st(row));

}

testMatrix. add(natrix);

}

Systemout. println("\n\n***Fl NAL OQUTCOVE***:

}

{

{

{{1

{{1

{{1

{{1

{{1

{{1

{{1

2

3. {4

3. {4

3. {4

3. {4

3. {4

3. {4

3}, {4

5

6}, {{11,14},{44,55},{19,12}}, { {13,14}, {0} } };

,6},{7,8,9}}, {{10,11,12},{13,14,15},{16,17,18}}, { {19, 20, 21},

6},{7,8,9}}, {{11,12},{13,14,15},{16,17,18}} };

{{}.{4.5,6},{7,8,9}}, {{10,11,12},{13, 14, 15},{16,17,18}} };

/1 ANNOTATI ON:

/1 ANNOTATI ON:

\n"

| oop over indices

| oop over indices

+ matrixMiltiplication(testMatrix)); // ANNOTATION: print at L168

public static List<List<lnteger>> matrixMiltiplication(List<List<List<lnteger>>> natrices)

{

Li st<Integer> rowi nfo = new ArrayLi st<>();

i nt rowCount er Next Matri x;
int seekPosition=0;
int numAitesAt!l ndexWthinMiltiplicationMtrix;

StringJoi ner matri xRowCal cul ati ons = new StringJoiner("");
StringJoi ner excessRow t ens=new StringJoiner(",");
String rowwatrix=null;

{22, 23, 24}} };

.6y}, {{7 8}, {10, 14},6{15,12,65,55}}, { {13,99}, {15,16} } };

,6},{7,8,9}}, {{10,11,12},{13,14,15},{16,17,18}}, { {}, {22, 23, 24}} },;

.6y}, {{7,8},{9 10}, {11,12}}, { {13,14}, {15,16} }, { {17,118}, {19,20} },{ {17,118}, {19,20} }};
.6y}, {{7,8},{9, 10}, {11, 12}}, { {13,14}, {15,16}}, { {17,118}, {19, 20}, {99, 18}, {19,20}}, { {21, 22, 23,:



String currentEntry=null;
String prevEntry=null;

StringJoi ner excessRowReport = new StringJoiner("\n");
StringJoi ner excessCol Report = new StringJoiner("\n");
StringJoiner []J[] matrixMiltiplicationCalculations=null;
int numAitesTolLast| ndexOnRowMul tiplicati onMatri x;

bool ean hasReachedEndRow=f al se;

bool ean hasStartedMil tiplication=fal se;

Integer nultiplication=0;

int rowCounterFirstMtrix=0;
int rowsNext Mat ri x=0;
int matricesSi ze=matri ces. si ze();

int counter=0;
i nt nunEl ement sl nRow=0;

int posPrevMatri xRowLevel =0;
int numVatri xes=0;

nteger []J[]matrixMiltiplication = null;

Li st <List<Integer>> natrixMiltiplicationList = new ArrayList<>();

String current Col umEntry;

StringJoi ner excessCol | tens=new StringJoiner(",");

Systemout.println("***ALL MATRI X*******- " + pmptrices.size()); /1 ANNOTATION: print at L212
do
{

matri x=matrices. get (numvatri xes);

Systemout.println("\nMatrix" +"("+numVatrixes+"):"); /1 ANNOTATION: print at L218

for (List<Integer> row. matrix) /1 ANNOTATI ON: | oop over indices

{

Systemout. println(row); /1 ANNOTATI ON: print at L222
}

nunivat ri xes++;

}whil e(numvatri xes<matri ces. si ze());
Systemout.println("\n\n\n"); /1 ANNOTATI ON: print at L228



numvat ri xes=0;

do
{

matri x=matrices. get(counter);

if (counter>0 && hasStartedMul tiplication) /1 ANNOTATI ON: condition

{

System out. println("\ n*** SUMARY****") /1 ANNOTATI ON: print at L237
Systemout.printin("Matrix nmultiplication: " + "Matrix ("+(counter-2)+") x Matrix ("+(counter-1)+")"); /1 ANNOTATI ON: print at L238

if (matrices.size()!=2) /1 ANNOTATI ON: condi tion

{

System out. println("ADDED Miul tiplication Matrix into the chain at index: " + (counter)); /1 ANNOTATI ON: print at L242
matri ces. add(counter, matrixMul tiplicationList);

hasStartedMil tiplication=fal se;

Systemout. println("Mtrix("+counter+")"); /] ANNOTATION: print at L245

for (Integer [Im matrixMiltiplication) /1 ANNOTATI ON: | oop over indices

{
Systemout.println(Arrays.toString(m); /1 ANNOTATI ON: print at L249
matri xMul tiplicationList.add(Arrays.asList(m);
}
System out. println("\ n*** CALCULATI ON STEPSt****xx") . /1 ANNOTATION: print at L254

for (int g=0; qg<matrixMuiltiplicationCalculations.|ength; g++) /1 ANNOTATI ON: | oop over indices

{
mat ri xRowCal cul ati ons = new StringJoi ner (" ");
for (int r=0; r<matrixMultiplicationCalculations[0].length; r++) /1 ANNOTATI ON: | oop over indices
{
mat ri xRowCal cul ations. add(" ["+matrixMiltiplicationCalculations[q][r]+"]");
}
System out. println(matri xRowCal cul ati ons); /1 ANNOTATION: print at L264
}
Systemout.printin("\nlt will perform " + "Matrix("+counter+") x Matrix("+(counter+1)+")"); /1 ANNOTATI ON: print at L266
for (List<Integer> w matrices.get((counter+1))) /1 ANNOTATI ON: | oop over indices
{
Systemout.printIn("\t\t\t\t"+String.val ued(w); /] ANNOTATION:. print at L270
}

matricesSi ze=matrices. si ze();



matri x=matrices. get(counter);

}
Systemout.println("\n\n------ Matri x" +"("+counter+"):"); /1 ANNOTATION: print at L277

matri x=matrices. get(counter);

for (List<Integer> row. matrix) /1 ANNOTATI ON: | oop over indices
{

Systemout. println(row); /1 ANNOTATI ON: print at L282
}

matri xMul tiplicationList = new ArrayList<>();

try
{
next Matri x=matri ces. get (counter+1);
}
catch (I ndexQut Of BoundsException e)
{
Systemout.printin("Single matrix only"); /1 ANNOTATI ON: print at L293
matri x=matrices. get(counter);
System out. println("\ n*** CALCULATI ON STEPSt****xx") . /1 ANNOTATI ON: print at L295
for (List<Integer> row. matrix) /1 ANNOTATI ON: | oop over indices
{
System out. println(row); /1 ANNOTATI ON: print at L299
}
System exit(0);
}
S/St em Out . prl ntl n("I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\") . // AN'\IOTATI O\I prl nt at L304

matrixMul tiplicationCal cul ati ons=new StringJoiner[matri x.size()][nextMtrix.get(0).size()];

Systemout.printin("Size of Matrix nultiplication row " + matrix.size()); /] ANNOTATION. print at L308
Systemout.printIn("Size of Matrix nultiplication colums: " + nextMatrix.get(0).size()); // ANNOTATION. print at L309

Systemout.println("*******Customi sing Storage Gid for Miltiplication Matrix****x*x****x["4tpptrix.size()+"]["+nextMatrix.get (0).size()+"]***xxxkrrrxxhsrn).

for (int r=0; r<matrix.size(); r++) /1 ANNOTATI ON: | oop over indices
{
for (int g=0; g<nextMatrix.get(0).size(); g++) /1 ANNOTATI ON: | oop over indices
{
Systemout.printin("Configuring for index: " +r + "," + q); /] ANNOTATION. print at L317
matrixMul tiplicationCalculations[r][q] = new StringJoiner("+");



}

for (List<lInteger> ee: matrix) /1 ANNOTATI ON: | oop over indices

{
rowMatri x = String.val uet (ee);
Systemout.println("TH S I S RON COUNTER MATRI X("+counter+"): " + rowCounterFirstMatrix); /1 ANNOTATI ON: print at L325
Systemout.printIn("------------mmm o TH S | S ROV DATA MATRI X("+counter+"): " + ee); /1 ANNOTATI ON: print at L326

numiV it esToLast | ndexOnRowMul ti pli cati onMatri x=0;
hasReachedEndRow=f al se;

for (int k=0; k<ee.size(); k++) /1 ANNOTATI ON: | oop over indices
{

if(counter!=matricesSi ze-1)

{
r owCount er Next Mat ri x=0;

if (!hasStartedMultiplication) /1 ANNOTATI ON: condi tion

{
System OUt prl ntl n("****************************CO\":I &JRI '\IG SI ZE Fm BLANK MJLTI PLI CATI O\I ’\/ATRI X*******************************************");
matrixMul tiplication = new Integer[matrix.size()][nextMtrix.get(0).size()];
Systemout.printin("Miltiplication matrix (W" + matrix.size()+") x (H" + nextMatrix.get(0).size()+")" /1 ANNOTATI ON: print at L342
+ " configured to store Matrix " + counter + " x Matrix " + (counter+l));
try
{
for (int a =0; a < matrix.size(); at++) /1 ANNOTATI ON: | oop over indices
{
for (int b = 0; b < nextMtrix.get(0).size(); b++) /| ANNOTATI ON: | oop over indices
{
matrixMul tiplication[a][b] = O;
}
}
}
catch (Arrayl ndexQut Of BoundsException e)
{
System out. println("\n33The current dinmension of matrixMiltiplication: " /1 ANNOTATI ON: print at L358
+ "["+matrix.size()+"]"+ "["+next Matrix. get(0).size()+"]");
}
hasStartedMul tiplication=true;
}

if (nextMatrix.get(0).size()==0) /1 ANNOTATI ON: condi tion



for

Systemout.println("8The current dinmension of matrixMiltiplication: " /1 ANNOTATI ON: print at L366
+ "["+matrix.size()+"]"+"["+next Matri x.get(0).size()+"]");

Systemout.println("2lt EXPECTS: " + nextMatrix.get(0).size() + " elenents per row'); /1 ANNOTATI ON: print at L368
Systemout. println("Hence nmultiplication matrix has no width"); /1 ANNOTATI ON: print at L369
Systemout.println("matrix" + "("+(counter+1)+")" + " row " + rowCounterNextMatrix + " " /1 ANNOTATI ON: print at L370

+ nextMatrix.get(0) + " size: " + nextMatrix.get(0).size());
Systemout. println(matrices); /1 ANNOTATI ON: print at L372
System exit(0);

(int z=0; z<nextMatrix.get(0).size(); z++) /1 ANNOTATI ON: | oop over indices

Systemout. println("\nxx*x***xxxkkxrxx*x%xCol yom nunber: " + z); /1 ANNOTATI ON: print at L378

posPrevMat ri xRowLevel =0;
numiVitesAtl ndexWthinMiltiplicationMatri x=0;

for (int meO; nxnext Matrix.size(); m+) /| ANNOTATI ON: | oop over indices

{
for (int j=0;j<nextMatrix.get(m.size();j++) /1 ANNOTATI ON: | oop over indices

{

if (numNitesAtlndexWthinMiltiplicationMatrix==nextMatrix.size()) /1 ANNOTATI ON: condition

{
Systemout.println("****************************************************************"); // AN'\IOTATI O\I prlnt at L389
br eak;

}

el se

{

Systemout.printin("retrieving row. " + rowCounterNextMatrix /1 ANNOTATION: print at L394
+ " frommtrix (" + (counter+1)+")");
}

rowl nfo=new ArrayLi st<>(nextMatrix.get(n));

i f (!hasReachedEndRow) /1 ANNOTATI ON: condi tion
{

seekPosi ti on=0;
excessRowl tems = new StringJoiner(","):

if (rownfo.size()!=matrixMiltiplication[O0].]|ength) /1 ANNOTATI ON: condi tion

{
currentEntry = "2Row length:" + row nfo.size()+" (matrix" + "("+(counter+1)+") row "
+r owCount er Next Matri x+ " " + nextMatrix.get(m+") "
+ " inconsistent with | ength expectations”

+ "("+matrixMultiplication[0].length+") in nmultiplcation matrix";



if (lcurrentEntry. equal s(prevEntry)) /1 ANNOTATI ON: condition

{
Systemout.println(currentEntry); /] ANNOTATION: print at L413
excessRowReport.add(current Entry);
for (int x: nextMatrix.get(m) /1 ANNOTATI ON: | oop over indices
{
seekPosi ti on++;
if (seekPosition>matrixMiltiplication[O].|ength) /1 ANNOTATI ON: condi tion
{
excessRow t ems. add( String. val ueX (x));
}
}
}

prevEntry = currentEntry;

if (seekPosition!=0) /1 ANNOTATI ON: condi tion

{
Systemout.println("["+excessRowl tens+"] are exenpt fromnultiplcation matrix"); /1 ANNOTATI ON: print at L432
excessRowReport. add("["+excessRow tens+"] are exenpt frommultiplcation matrix");
i f(excessRowltens.toString().!|ength()==0)
{
Systemout. println("10The current dinension of matrixMiltiplication: " /1 ANNOTATI ON: print at L437
+ "["+matrix.size()+"]"+"["+next Matri x.get(0).size()+"]");
Systemout.println("3lt EXPECTS: " + nextMatrix.get(0).size() + " elenents per row'); /1 ANNOTATI ON: print at L439
Systemout.println("matrix" + "("+(counter+1)+")" + " row " + rowCounterNext Matri x /1 ANNOTATI ON: print at L441
+ " " + "(content:"+nextMatrix.get(m +")" + " size:" + nextMatrix.get(n).size()
+ " invalidates this");
Systemout. println(matrices); /1 ANNOTATION: print at L444
}
}
try
{
Systemout.println("Matrix["+(counter+1)+"] \trow element["+z+"]: " + row nfo.get(z) +"\t\t" + nextMatrix.get(n)); /1 ANNOT,
}
catch (I ndexQut Of BoundsException e)
{
Systemout. println("\n24The current dimension of matrixMiltiplication: " /1 ANNOTATI ON: print at L454

+ "["+nextMatrix.get(0).size()+"]"+"["+matrix.size()+"]");



Systemout.println("4lt EXPECTS: " + nextMatrix.get(0).size() + " elenents per row'); /1 ANNOTATI ON: print at L456

Systemout.printin("matrix" + "("+(counter+1)+")" + " row " + rowCounterNext Matrix /1 ANNOTATI ON: print at L457
+ " " + nextMatrix.get(nm) + " size: " + nextMatrix.get(n).size() + " invalidates this");
Systemout. println(matrices); /1 ANNOTATI ON: print at L459
}
try
{
Systemout.println("Matrix["+counter+"] \trow el enent["+posPreviMatri xRowLevel +"]: " +ee. get (posPrevMatri xRowLevel) +"\t\t" + e
}
catch (Arrayl ndexQut Of BoundsException e)
{
Systemout. println("\nlThe current dinension of matrixMiltiplication: " /1 ANNOTATI ON: print at L468
+ "["+matrixMiltiplication.length+"]"+"["+matrixMiltiplication[0].length+"']");
if (rownfo.size()>matrixMiltiplication.|ength) /1 ANNOTATI ON: condi tion
{
Systemout. println("1Accessing matri x(" + counter+") row index: " /1 ANNOTATION: print at L473
+ rowCounter NextMatrix + " from" + nextMatrix.get(n) + " invalidates this");
Systemout. println("Remove " + nextMatrix.get(nm) + " and rows beyond frommatrix(" /1 ANNOTATI ON: print at L475
+ (counter+1)+") row index: " + m;
}
u
EEEEE if(ee.size()>matrixMiltiplication.length)
{
Systemout.println("5lt EXPECTS: " + matrix.size() + " elements per row'); /1 ANNOTATI ON: print at L481
Systemout.printin("matrix" + "("+(counter)+")" + " row " + rowCounterFirstMatrix /1 ANNOTATI ON: print at L482
+ " " + matrix.get(rowCounterFirstMatrix) + " size: "
+ matrix.get(rowCounterFirstMatrix).size() + " invalidates this");
}
EEE

if(nextMatrix.get(n).size()>matrixMiltiplication[0].|ength)

{
Systemout.println("6lt EXPECTS: " + matrix.size() + " elements per row'); /1 ANNOTATI ON: print at L489
Systemout.printin("matrix" + "("+(counter+1)+")" /1 ANNOTATI ON: print at L490
+ " row. " + rowCounterNextMatrix + " " + nextMatrix.get(n) + " size: "
+ nextMatrix.get(nm).size() + " invalidates this");
}
if (ee.size()<rowCounterNextMtrix) /1 ANNOTATI ON: condition
{
Systemout. println("2Accessing matri x(" + counter+") row index: " /1 ANNOTATI ON: print at L497
+ rowCounterNextMatrix + " from" + ee + " invalidates this");
Systemout. println("Renove " + nextMatrix.get(m /1 ANNOTATI ON: print at L499

+ " and rows beyond frommatrix(" + (counter+1)+") row index: " + m;



Systemout. println(matrices); /1 ANNOTATI ON: print at L501
System exit (0);

}

}

try

{
mul tiplication = ee.get(posPrevhMatri xRowLevel) *row nfo.get(z);

}

catch (Arrayl ndexQut Of BoundsException e)

{
Systemout.println("2Matrix("+(counter)+")" + " row." + ee +"\thas no content at index["+m"]"); /1 ANNOTATI ON: print at |
Systemout.println("Hence can not performnultiplication with Matrix("+(counter+1)+")" + " row. " + (rowCounterNext Matrix+1) +'
+ " index["+z+"]: " + rowinfo.get(z));
System exit(0);

}

catch (I ndexQut Of BoundsException e)

{
Systemout. println("1Matrix("+(counter)+")" + " row. " + rowCounterFirstMatrix+"\t" + "value at index["+z+"]: " + ee.get(posl
+" has no avail abl e supporting entry in \nMatrix("+(counter+1)+")" + " row. " + (rowCounterNextMatrix+1)+"\t" + "\t index["-
System exit(0);

}

System out. println(ee. get(posPrevMatri xRowLevel) + " X" + rowMnfo.get(z) + "=" + nultiplication); /1 ANNOTATI ON: print at L52!

try

{
matrixMul tiplication[rowCounterFirstMatrix][z] = matrixMiltiplication[rowCounterFirstMtrix][z]
+ multiplication;

}

catch (Arrayl ndexQut Of BoundsException e)

{
System out. println("\n2The current dinension of matrixMiltiplication: " /1 ANNOTATION: print at L534
+ "["+matrix.size()+"]"+"["+next Matri x.get(0).size()+"]");
Systemout.println("1lt EXPECTS: " + nextMatrix.get(0).size() + " elenents per row'); /1 ANNOTATION: print at L536
Systemout.println("matrix" + "("+(counter+1)+")" + " row " + rowCounterNextMatrix + " " /1 ANNOTATION: print at L537
+ nextMatrix.get(m + " size: " + nextMatrix.get(m.size() + " invalidates this");
Systemout.println("1Matrix("+(counter)+")" + " row. " + rowCounterFirstMatrix+"\t" + "value at index["+z+"]: " + ee.get(posl
+" has no avail abl e supporting entry in \nMatrix("+(counter+1)+")" + " row. " + (rowCounterNextMatrix+1)+"\t" + "\t index["-
System exit(0);

}

Systemout.printin("Value in nultiplication matrix: " /1 ANNOTATION: print at L544

+ matrixMultiplication[rowCounterFirstMatrix][z] + "\t\t"



+ "["+rowCounterFirstMatrix+"],["+z+"]" );

numiVitesAtl ndexWthinMiltiplicati onMatri x++;

matri xMul tiplicationCalcul ati ons[rowCounterFirstMatrix][z].add("(" + ee.get(posPrevMatri xRow_Level)
+ "x" +row nfo.get(z) +" ="+String.valueO (nultiplication)+")");

Systemout.println(matrixMiltiplicationCalculations[rowCounterFirstMtrix][z]+"\n"); /1 ANNOTATI ON: print at L551

if (z==(matrixMiltiplication.length-1)) /1 ANNOTATI ON: condi tion

{
numiV it esTolLast | ndexOnRowMul ti plicationMatri x++;
if (numNitesTolLast| ndexOnRowMul tiplicationMatrix==nextMatrix.size()) /1 ANNOTATI ON: condition
{
hasReachedEndRow=t r ue;
}
}
posPrevMatri xRowLevel ++;
br eak;
}
el se
{
Systemout.printin("-------------------- oo "), /1 ANNOTATION: print at L568
Systemout.println("previous witten to each index location of nultiplication matrix: " /1 ANNOTATI ON: print at L569
+ nextMatrix.size() +" MXI MMtinmes");
Systemout.println(M--------mmmmm - ") /1 ANNOTATI ON: print at L571
j=next Matrix.get(m.size();
menext Mat ri x. si ze()-1;
}
}
r owCount er Next Mat r i x=0;
}
}
Systemout.println("Processed matri x("+(counter+1)+") colum("+k+")"+ " AGAINST " + "MATRI X("+counter+") row "+rowCounterFirstMatrix+"): " + ee)
}
nurEl enent sl nRow++;
}
if(counter!=(matricesSize-1))
{
for (List<lInteger> rows: matrices.get((counter+1))) /1 ANNOTATI ON: | oop over indices
{

rowsNext Mat ri x++;

}
if ((nunEl enent sl nRow! =r owsNext Matri x && nuntl ement sl nRow<matri ces. get (counter).size()) || nunEl ement sl nRow==0) /1 ANNOTATI ON: condition



Systemout. println("INVALI D VERI FI CATI ON=> colums " + "("+nunEl enentslnRow+") in Matrix" + "("+counter+")" /1 ANNOTATI ON: print at L592
+ "(Row. " +rowCounterFirstMatrix + " content: " + rowMatrix + ") should match "
+ rowsNextMatrix + " rows in matrix("+(counter+1)+")");
Systemout. println(matrices); /1 ANNOTATI ON: print at L595
System exit(0);
}
el se
{
System out. printl n("VERI FI CATI ON SUCCESSFUL( MATRI X("+counter+") row"+rowCounterFirstMatrix+")) => ***COLUWNS" + "("+nuntl ement sl nRow+")\t Mat 1
excessCol Itens = new StringJoiner(",");
i f (nunEl enent sl nRow>next Matri x. si ze()) /1 ANNOTATI ON: condition
{
current Col umEntry = "colums" + "("+nunEl enentsl nRow+") in Matrix" + "("+counter+")"
+ "(Row. " +rowCounterFirstMatrix + " content: " + rowMatrix + ") inconsistent with "
+ rowsNextMatrix + " rows in matrix("+(counter+1)+").";
System out. println(current Col umEntry); /] ANNOTATION: print at L610
for (int x: matrix.get(rowCounterFirstMatrix)) /1 ANNOTATI ON: | oop over indices
{
seekPosi ti on++;
if (seekPosition>rowsNextMtrix) /1 ANNOTATI ON: condi tion
{
excessCol | tenms. add(String. val ueX (x));
}
}
if (seekPosition!=0) /1 ANNOTATI ON: condi tion
{
Systemout.println("["+excessCol |tens+"] are exenpt fromnultiplcation matrix"); /1 ANNOTATION: print at L623
excessCol Report. add(current Col unmEntry);
excessCol Report.add("["+excessCol Itens+"] are exenpt fromnultiplcation matrix"+"\n");
}
seekPosi ti on=0;
}
}

rowsNext Mat ri x=0;
}
nuntl ement sl nRow=0;
rowCount er Fi rst Matri x++;



}
rowCount er Fi r st Mat ri x=0;

count er =count er +2;
rowsNext Mat ri x=0;

}while (counter<natricesSize);

for (Integer [Im matrixMiltiplication) /1 ANNOTATI ON: | oop over indices

{
Systemout.printlin(Arrays.toString(n); /1 ANNOTATI ON: print at L646
}
System out. println("\n*** CALCULATI ON STEPS*******"). /1 ANNOTATI ON: print at L649

for (int g=0; qg<matrixMuiltiplicationCalculations.|ength; g++) /1 ANNOTATI ON: | oop over indices
{

mat ri xRowCal cul ati ons = new StringJoiner("");

for (int r=0; r<matrixMuiltiplicationCalculations[0].length; r++) /1 ANNOTATI ON: | oop over indices

{
mat ri xRowCal cul ations. add(" ["+matrixMiltiplicationCalculations[q][r]+"]");

}

System out. println(matri xRowCal cul ati ons); /1 ANNOTATI ON: print at L660
}
for (Integer [Im matrixMiltiplication) /1 ANNOTATI ON: | oop over indices
{

matri xMul tiplicationList.add(Arrays.asList(m);
}
Systemout.println("\n----- MATRI X A Analysis------ "); /1 ANNOTATION: print at L668
System out. printl n(excessCol Report); /1 ANNOTATION: print at L669
Systemout.printin("\n\n----- MATRI X B Anal ysis------ "); /1 ANNOTATION: print at L671
System out. printl n(excessRowReport); /1 ANNOTATION: print at L672

return matrixMiltiplicationList;



Test #1 (source line: 49)

Raw literal:
{  {{1}.{5}}.{{9 88}}}

Actual Java Lists executed:
[

[[1], [5]],

[[9, 88]]

]

Step 1: Multiply A(2, 1) x B(1, 2)
My/-code result: [
[9, 88],
[45, 440]
]
Expected (strict): [
[9, 88],
[45, 440]
]



Test #2 (source line: 52)

Raw literal:
{ {{1,2,3}.{4,5¢6}}}

Actual Java Lists executed:

[
[[1, 2 3], [4 5 6]]

]

No nultiplication steps for this test.



Test #3 (source line: 55)

Raw literal:
{ {{1,2,3},{4,5,6}}, {{7, 8},{9, 10},{11,12}}, { {13,124}, {15,16} } }

Actual Java Lists executed:

[
[[1, 2, 3], [4, 5 ¢6]],
[[7, 8, [9, 10], [11, 12]],
[[13, 14], [15, 16]]

]

Step 1: Multiply A(2, 3) x B(3, 2)
My/-code result: [
[58, 64],
[139, 154]
]
Expected (strict): [
[58, 64],
[139, 154]
]

Step 2: Multiply A(2, 2) x B(2, 2)
My/-code result: [
[1714, 1836],
[4117, 4410]
]
Expected (strict): [
[1714, 1836],
[4117, 4410]

]



Test #4 (source line: 58)

Raw literal:
{ {{1,2,3,5,6},{4,5,6}}, {{7, 8},{9, 10},{11,12}}, { {13,124}, {15,16} } }

Actual Java Lists executed:

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

]

Step 1: Multiply A(2, 5) x B(3, 2)
My/-code result: [
[58, 64],
[139, 154]
]
Expected (strict): Invalid/Discarded (Inconpatible dins col sA=5 rowsB=3)

Step 2: Multiply A(2, 2) x B(2, 2)
My/-code result: [
[1714, 1836],
[4117, 4410]
]
Expected (strict): [
[1714, 1836],
[4117, 4410]

]



Test #5 (source line: 61)

Raw literal:
{  {{1,2,3,4}},{{5}.{6}.{7}.{8}}}

Actual Java Lists executed:
[

[[1, 2, 3, 41,

[[5]., [6], [7], [8]]
]

Step 1: Multiply A(1, 4) x B(4, 1)
My/-code result: [
[ 70]
]
Expected (strict): [
[ 70]
]



Test #6 (source line: 64)

Raw literal:
{  {{1, 2}, {3, 4}}, {{5 6}, {7, 8}, {{9, 10}, {11, 12}} }

Actual Java Lists executed:
[

[[1, 2], [3, 4]],

[[5 6], [7, 8]],

[[9, 10], [11, 12]]
]

Step 1: Multiply A(2, 2) x B(2, 2)
My/-code result: [
[19, 227,
[43, 50]
]
Expected (strict): [
[19, 227,
[43, 50]
]

Step 2: Multiply A(2, 2) x B(2, 2)
My/-code result: [
[413, 454],
[937, 1030]
]
Expected (strict): [
[413, 454],
[937, 1030]
]



Test #7 (source line: 67)

Raw literal:
{ {{1,2,3},{4,5,6}}, {{7, 8},{10},{11,12}}, { {13,124}, {15,16} } }

Actual Java Lists executed:

[
[[1, 2, 3], [4, 5 ¢6]],
[[7, 8], [10], [11, 12]],
[[13, 14], [15, 16]]

]

Step 1: Multiply A(2, 3) x B(3, 2)
My/-code result: [
[60, 44],
[ 144, 104]
]

Expected (strict): Invalid/Discarded (Invalid/Discarded due to mi ssing B el enent)

Step 2: Multiply A(2, 2) x B(2, 2)
My/-code result: [
[ 1440, 1544],
[ 3432, 3680]
]
Expected (strict): [
[ 1440, 1544],
[ 3432, 3680]

]



Test #8 (source line: 71)

Raw literal:
{ {{1,2,3},{4,5,6}}, {{7,68,999},{10,11},{11,12}}, { {13,124}, {15,16} } }

Actual Java Lists executed:

[
[[1, 2, 3], [4, 5 ¢6]],
[[7, 8 999], [10, 11], [11, 12]],
[[13, 14], [15, 16]]

]

Step 1: Multiply A(2, 3) x B(3, 3)
My/-code result: [
[60, 66, 999],
[144, 159, 3996]
]

Expected (strict): Invalid/Discarded (Invalid/Discarded due to mi ssing B el enent)

Step 2: Multiply A(2, 3) x B(2, 2)
My/-code result: [
[1770, 1896],
[4257, 4560]

]
Expected (strict): Invalid/Discarded (Inconpatible dins col sA=3 rowsB=2)



Test #9 (source line: 74)

Raw literal:
{ {{1,2,3},{4,5}}, {{7 8},{10,121},{11,12}}, { {13,14,17}, {15,16} } }

Actual Java Lists executed:

[
[[1, 2, 3], [4, 5]],
[[7, 8], [10, 11], [11, 12]],
[[13, 14, 17], [15, 16]]

]

Step 1: Multiply A(2, 3) x B(3, 2)
My/-code result: [
[60, 66],
[78, 87]
]

Expected (strict): Invalid/Discarded (Invalid/Discarded due to mi ssing A el enent)

Step 2: Multiply A(2, 2) x B(2, 3)
My/-code result: [
[1770, 1896, 1020],
[2319, 2484, 1326]
]

Expected (strict): Invalid/Discarded (Invalid/Discarded due to mi ssing B el enent)



Test #10 (source line: 77)

Raw literal:
{ {{1, 2},{4,5,6}}, {{7, 8},{10,11},{11,12}}, { {13,14,17}, {15,16,17} } }

Actual Java Lists executed:

[
[[1, 2], [4, 5 6]],
[[7, 8, [10, 11], [11, 12]],
[[13, 14, 17], [15, 16, 17]]

]

Step 1: Multiply A(2, 3) x B(3, 2)
My/-code result: [
[27, 30],
[ 144, 159]
]

Expected (strict): Invalid/Discarded (Invalid/Discarded due to mi ssing A el enent)

Step 2: Multiply A(2, 2) x B(2, 3)
My/-code result: [
[801, 858, 969],
[4257, 4560, 5151]
]
Expected (strict): [
[801, 858, 969],
[4257, 4560, 5151]
]



Test #11 (source line: 81)

Raw literal:
{ {{}.{4,5¢6}}, {{7 8,6},{10 14},{11,12}}, { {13}, {15 16} } }

Actual Java Lists executed:

[
[[1. [4, 5, 6]],
[[7, 8 6], [10, 14], [11, 12]],
[[13], [15, 16]]

]

Step 1: Multiply A(2, 3) x B(3, 3)
My/-code result: [
[null, null, null],
[144, 174, 24]
]

Expected (strict): Invalid/Discarded (Invalid/Discarded due to mi ssing A el enent)

Step 2: Multiply A(2, 3) x B(2, 2)
My/-code result: [
[null, null],
[4482, 2784]

]
Expected (strict): Invalid/Discarded (Inconpatible dins col sA=3 rowsB=2)



Test #12 (source line: 84)

Raw literal:
{  {{1,2},{3,4},{5,6}}, {{7. 8}, {10,124} {0}}, { {13}, {15 ,16} } }

Actual Java Lists executed:

[
[[1, 2], [3, 4], [5, 6]],
[[7, 8], [10, 14], [O]],
[[13], [15, 16]]

]

Step 1: Multiply A(3, 2) x B(3, 2)
My/-code result: [
[27, 36],
[61, 80],
[95, 124]
]
Expected (strict): Invalid/Discarded (Inconpatible dins col sA=2 rowsB=3)

Step 2: Multiply A(3, 2) x B(2, 2)
My/-code result: [
[891, 576],
[1993, 1280],
[3095, 1984]
]

Expected (strict): Invalid/Discarded (Invalid/Discarded due to mi ssing B el enent)



Test #13 (source line: 87)

Raw literal:
{ {{1,2,3.{4,5¢6}}, {{7,8},{9,10},{11,12}}, { {0}, {16,17} {5}} }

Actual Java Lists executed:

[
[[1, 2, 3], [4, 5 ¢6]],
[[7, 8, [9, 10], [11, 12]],
[[0], [16, 17], [5]]

]

Step 1: Multiply A(2, 3) x B(3, 2)
My/-code result: [
[58, 64],
[139, 154]
]
Expected (strict): [
[58, 64],
[139, 154]
]

Step 2: Multiply A(2, 2) x B(3, 2)
My/-code result: [
[1024, 1088],
[ 2464, 2618]

]
Expected (strict): Invalid/Discarded (Inconpatible dins col sA=2 rowsB=3)



Test #14 (source line: 89)

Raw literal:
{ {{1,2,3.{4,5¢6}}, {{7 8}, {9, 10},{11}}, { {13,14}, {16,17} } }

Actual Java Lists executed:

[
[[1, 2, 3], [4, 5 ¢6]],
[[7, 8], [9, 10], [11]],
[[13, 14], [16, 17]]

]

Step 1: Multiply A(2, 3) x B(3, 2)
My/-code result: [
[58, 28],
[139, 82]
]

Expected (strict): Invalid/Discarded (Invalid/Discarded due to mi ssing B el enent)

Step 2: Multiply A(2, 2) x B(2, 2)
My/-code result: [
[1202, 1288],
[3119, 3340]
]
Expected (strict): [
[1202, 1288],
[3119, 3340]

]



Test #15 (source line: 92)

Raw literal:

{ {{1.2,3}.{4,56}}, {{7.8,{9 2}, {11, 12}},

Actual Java Lists executed:

[
[[1, 2, 3], [4, 5 ¢6]],
[[7, 8], [9 2], [11, 12]],
[[13, 14], [16, 87], [3, 4]]

]

Step 1: Multiply A(2, 3) x B(3, 2)
My/-code result: [
[58, 48],
[139, 114]
]
Expected (strict): [
[58, 48],
[139, 114]
]

Step 2: Multiply A(2, 2) x B(3, 2)
My/-code result: [
[1522, 4988],
[3631, 11864]

]

{ {13, 14},

{16,87},{3,4} } }

Expected (strict): Invalid/Discarded (Inconpatible dins col sA=2 rowsB=3)



Test #16 (source line: 95)

Raw literal:
{ {{1,2,3},{4,5¢6}}, {{}, {10 14}, 6{11,12}}, { {13}, {15 16} } }

Actual Java Lists executed:

[
[[1, 2, 3], [4, 5 ¢6]],
[[I, [10, 14], [11, 12]],
[[13], [15, 16]]

]

Step 1: Multiply A(2, 3) x B(3, 2)
My/-code result: [
[53, 64],
[116, 142]
]

Expected (strict): Invalid/Discarded (Invalid/Discarded due to mi ssing B el enent)

Step 2: Multiply A(2, 2) x B(2, 2)
My/-code result: [
[1649, 1024],
[3638, 2272]
]

Expected (strict): Invalid/Discarded (Invalid/Discarded due to mi ssing B el enent)



Test #17 (source line: 98)

Raw literal:
{ {{1,2,3,{4,5¢6}}, {{1,7},{25 14},{}}, { {13,15}, {15,16} } }

Actual Java Lists executed:

[
[[1, 2, 3], [4, 5 ¢6]],
[[1, 7], [25 14], []].
[[13, 15], [15, 16]]

]

Step 1: Multiply A(2, 3) x B(3, 2)
My/-code result: [
[51, 35],
[129, 98]
]

Expected (strict): Invalid/Discarded (Invalid/Discarded due to mi ssing B el enent)

Step 2: Multiply A(2, 2) x B(2, 2)
My/-code result: [
[1188, 1325],
[ 3147, 3503]
]
Expected (strict): [
[1188, 1325],
[ 3147, 3503]

]



Test #18 (source line: 102)

Raw literal:
{ {{1,2,3}.{}}, {{1,7},{25 14},{4,8}}, { {13,15}, {15 16} } }

Actual Java Lists executed:

[
[r1, 2, 31, [11,
[[1, 7], [25 14], [4, 8]],
[[13, 15], [15, 16]]

]

Step 1: Multiply A(2, 3) x B(3, 2)
My/-code result: [
[63, 59],
[null, null]

]

Expected (strict): Invalid/Discarded (Invalid/Discarded due to mi ssing A el enent)

Step 2: Multiply A(2, 2) x B(2, 2)
My/-code result: [
[1704, 1889],
[null, null]

]

Expected (strict): Invalid/Discarded (Invalid/Discarded due to mi ssing A el enent)



Test #19 (source line: 105)

Raw literal:
{ {{1,2,3.{4,5¢6}}, {{1,7},{25 14},{4,8}}, { {}, {1516} } }

Actual Java Lists executed:

[
[[1, 2, 3], [4, 5 ¢6]],
[[1, 7], [25 14], [4, 8]],
[[1, [15, 16]]

]

Step 1: Multiply A(2, 3) x B(3, 2)
My/-code result: [
[63, 59],
[153, 146]
]
Expected (strict): [
[63, 59],
[ 153, 146]
]

Step 2: Multiply A(2, 2) x B(2, 2)
My/-code result: [
[885, 944],
[2190, 2336]
]

Expected (strict): Invalid/Discarded (Invalid/Discarded due to mi ssing B el enent)



Test #20 (source line: 108)

Raw literal:
{ {{1,2,3.{4,5¢6}}, {{1,7},{25 14},{4,8}}, { {34,45}, {} }}

Actual Java Lists executed:

[
[[1, 2, 3], [4, 5 ¢6]],
[[1, 7], [25 14], [4, 8]],
[[34, 45], []]

]

Step 1: Multiply A(2, 3) x B(3, 2)
My/-code result: [
[63, 59],
[153, 146]
]
Expected (strict): [
[63, 59],
[ 153, 146]
]

Step 2: Multiply A(2, 2) x B(2, 2)
My/-code result: [
[2142, 2835],
[5202, 6885]
]

Expected (strict): Invalid/Discarded (Invalid/Discarded due to mi ssing B el enent)



Test #21 (source line: 111)

Raw literal:
{ {{1,2,3},{4,5,6}}, {{7, 8,6},{10,14},{11,12}}, { {13,124}, {15,16} } }

Actual Java Lists executed:

[
[[1, 2, 3], [4, 5 ¢6]],
[[7, 8, 6], [10, 14], [11, 12]],
[[13, 14], [15, 16]]

]

Step 1: Multiply A(2, 3) x B(3, 3)
My/-code result: [
[60, 72, 6],
[144, 174, 24]
]

Expected (strict): Invalid/Discarded (Invalid/Discarded due to mi ssing B el enent)

Step 2: Multiply A(2, 3) x B(2, 2)
My/-code result: [
[1860, 1992],
[ 4482, 4800]

]
Expected (strict): Invalid/Discarded (Inconpatible dins col sA=3 rowsB=2)



Test #22 (source line: 115)

Raw literal:
{ {{1,2,3},{4,5,6,9}}, {{7, 8},{9, 10},{11,12}}, { {13,124}, {15,16} } }

Actual Java Lists executed:

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

]

Step 1: Multiply A(2, 4) x B(3, 2)
My/-code result: [
[58, 64],
[139, 154]
]
Expected (strict): Invalid/Discarded (Inconpatible dins col sA=4 rowsB=3)

Step 2: Multiply A(2, 2) x B(2, 2)
My/-code result: [
[1714, 1836],
[4117, 4410]
]
Expected (strict): [
[1714, 1836],
[4117, 4410]

]



Test #23 (source line: 118)

Raw literal:
{  {{1,2,3}, {4}, ({{7. 8} {9 10},{11,12}}, { {13,14}, {15 16} } }

Actual Java Lists executed:

[
[[1, 2, 3], [4]],
[[7, 8, [9, 10], [11, 12]],
[[13, 14], [15, 16]]

]

Step 1: Multiply A(2, 3) x B(3, 2)
My/-code result: [
[58, 64],
[28, 32]
]

Expected (strict): Invalid/Discarded (Invalid/Discarded due to mi ssing A el enent)

Step 2: Multiply A(2, 2) x B(2, 2)
My/-code result: [
[1714, 1836],
[ 844, 904]
]
Expected (strict): [
[1714, 1836],
[ 844, 904]

]



Test #24 (source line: 122)

Raw literal:
{ {{1,2,3},{4,7,2,6}}, {{7, 8},{9, 10},{11,12}}, { {13,124}, {15,16} } }

Actual Java Lists executed:

[
[[1, 2, 3], [4, 7, 2, 6]],
[[7, 8, [9, 10], [11, 12]],
[[13, 14], [15, 16]]

]

Step 1: Multiply A(2, 4) x B(3, 2)
My/-code result: [
[58, 64],
[113, 126]
]
Expected (strict): Invalid/Discarded (Inconpatible dins col sA=4 rowsB=3)

Step 2: Multiply A(2, 2) x B(2, 2)
My/-code result: [
[1714, 1836],
[ 3359, 3598]
]
Expected (strict): [
[1714, 1836],
[ 3359, 3598]

]



Test #25 (source line: 125)

Raw literal:
{ {{1,2,3},{4,5,6}}, {{}.{10,124},6{11,12}}, { {13,124}, {15,16} } }

Actual Java Lists executed:

[
[[1, 2, 3], [4, 5 ¢6]],
[[I, [10, 14], [11, 12]],
[[13, 14], [15, 16]]

]

Step 1: Multiply A(2, 3) x B(3, 2)
My/-code result: [
[53, 64],
[116, 142]
]

Expected (strict): Invalid/Discarded (Invalid/Discarded due to mi ssing B el enent)

Step 2: Multiply A(2, 2) x B(2, 2)
My/-code result: [
[1649, 1766],
[ 3638, 3896]
]
Expected (strict): [
[1649, 1766],
[ 3638, 3896]

]



Test #26 (source line: 127)

Raw literal:
{ {{1,2,3},{4,5,6}}, {{11,14},{},{219,12}}, { {13,124}, {15,16} } }

Actual Java Lists executed:

[
[[1, 2, 3], [4, 5 ¢6]],
[[11, 14], [], [19, 12]],
[[13, 14], [15, 16]]

]

Step 1: Multiply A(2, 3) x B(3, 2)
My/-code result: [
[68, 50],
[158, 128]
]

Expected (strict): Invalid/Discarded (Invalid/Discarded due to mi ssing B el enent)

Step 2: Multiply A(2, 2) x B(2, 2)
My/-code result: [
[1634, 1752],
[3974, 4260]
]
Expected (strict): [
[1634, 1752],
[3974, 4260]

]



Test #27 (source line: 128)

Raw literal:
{ {{1,2,3},{4,5,6}}, {{11,14},{44,55},{19,12}}, { {13,124}, {} } }

Actual Java Lists executed:

[
[[1, 2, 3], [4, 5 ¢6]],
[[11, 14], [44, 55], [19, 12]],
[[13, 14], []]

]

Step 1: Multiply A(2, 3) x B(3, 2)
My/-code result: [
[ 156, 160],
[378, 403]
]
Expected (strict): [
[ 156, 160],
[378, 403]
]

Step 2: Multiply A(2, 2) x B(2, 2)
My/-code result: [
[2028, 2184],
[4914, 5292]
]

Expected (strict): Invalid/Discarded (Invalid/Discarded due to mi ssing B el enent)



Test #28 (source line: 130)

Raw literal:
{ {{1,2,3},{4,5,6}}, {{11,14},{44,55},{19,12}}, { {13,124}, {0} } }

Actual Java Lists executed:

[
[[1, 2, 3], [4, 5 ¢6]],
[[11, 14], [44, 55], [19, 12]],
[[13, 14], [0]]

]

Step 1: Multiply A(2, 3) x B(3, 2)
My/-code result: [
[ 156, 160],
[378, 403]
]
Expected (strict): [
[ 156, 160],
[378, 403]
]

Step 2: Multiply A(2, 2) x B(2, 2)
My/-code result: [
[2028, 2184],
[4914, 5292]
]

Expected (strict): Invalid/Discarded (Invalid/Discarded due to mi ssing B el enent)



Test #29 (source line: 132)

Raw literal:

{ {{1,2,3},{4,5,6}}, {{11,14},{44,55},{19,12}}

Actual Java Lists executed:
[
[[1, 2, 3], [4, 5 ¢6]],

[[11, 14], [44, 55], [19, 12]],

[[13, 14], [0, 5], [0]]
]

Step 1: Multiply A(2, 3) x B(3, 2)
My/-code result: [
[ 156, 160],
[378, 403]
]
Expected (strict): [
[ 156, 160],
[378, 403]
]

Step 2: Multiply A(2, 2) x B(3, 2)
My/-code result: [
[2028, 2984],
[4914, 7307]

]

{ {13,143},

{0,5},{0} } }

Expected (strict): Invalid/Discarded (Inconpatible dins col sA=2 rowsB=3)



Test #30 (source line: 135)

Raw literal:
{ {{1,2,3},{4,5,6}}, {{7, 8},{10,14},{11,12}}, { {213}, {15,16} } }

Actual Java Lists executed:

[
[[1, 2, 3], [4, 5 ¢6]],
[[7, 8], [10, 14], [11, 12]],
[[13], [15, 16]]

]

Step 1: Multiply A(2, 3) x B(3, 2)
My/-code result: [
[60, 727,
[144, 174]
]
Expected (strict): [
[60, 727,
[ 144, 174]
]

Step 2: Multiply A(2, 2) x B(2, 2)
My/-code result: [
[1860, 1152],
[ 4482, 2784]
]

Expected (strict): Invalid/Discarded (Invalid/Discarded due to mi ssing B el enent)



Test #31 (source line: 139)

Raw literal:
{ {{1,2,3},{4,5,6}}, {{11,14},{44,55},{19,12}}, { {13,124}, {0} } }

Actual Java Lists executed:

[
[[1, 2, 3], [4, 5 ¢6]],
[[11, 14], [44, 55], [19, 12]],
[[13, 14], [0]]

]

Step 1: Multiply A(2, 3) x B(3, 2)
My/-code result: [
[ 156, 160],
[378, 403]
]
Expected (strict): [
[ 156, 160],
[378, 403]
]

Step 2: Multiply A(2, 2) x B(2, 2)
My/-code result: [
[2028, 2184],
[4914, 5292]
]

Expected (strict): Invalid/Discarded (Invalid/Discarded due to mi ssing B el enent)



Test #32 (source line: 141)

Raw literal:
{ {{1,2,3},{4,5,6}}, {{7, 8},{10,14},{15,12,65,55}}, { {13,99}, {15,16} } }

Actual Java Lists executed:

[
[[1 2, 3, [4 5 6]l,
[[7, 8, [10, 14], [15, 12, 65, 55]],
[[13, 99], [15, 16]]

]

Step 1: Multiply A(2, 3) x B(3, 4)
My/-code result: [
[72, 72, 195, 165],
[168, 174, 390, 330]
]

Expected (strict): Invalid/Discarded (Invalid/Discarded due to mi ssing B el enent)

Step 2: Multiply A(2, 4) x B(2, 2)
My/-code result: [
[ 2016, 8280],
[4794, 19416]
]
Expected (strict): Invalid/Discarded (Inconpatible dins col sA=4 rowsB=2)



Test #33 (source line: 143)

Raw literal:
{ {{1,2,3},{4,5,6},{7,8,9}}, {{10,11,12},{13, 14, 15},{16,17,18}}, { {}, {22,23,24}} }

Actual Java Lists executed:

[
[[1, 2, 3], [4, 5, 6], [7, 8, 9],
[[10, 11, 12], [13, 14, 15], [16, 17, 18]],
[[1., [22, 23, 24]]

]

Step 1: Multiply A(3, 3) x B(3, 3)

My/-code result: [
[84, 90, 96],
[201, 216, 231],
[318, 342, 366]

]

Expected (strict): [
[84, 90, 96],
[201, 216, 231],
[318, 342, 366]

]

Step 2: Multiply A(3, 3) x B(2, 3)
My/-code result: [
[1980, 2070, 2160],
[4752, 4968, 5184],
[ 7524, 7866, 8208]

]
Expected (strict): Invalid/Discarded (Inconpatible dins col sA=3 rowsB=2)



Test #34 (source line: 145)

Raw literal:
{ {{1,2,3},{4,5,6}}, {{7,8},{9,10},{11,12}}, { {13,14}, {15,16} }, { {17,18}, {19,20} },{ {17,128}, {19, 20} }}

Actual Java Lists executed:

[
[[1, 2, 3], [4 5 6]],
[[7, 8], [9, 10], [11, 12]],
[[13, 14], [15, 16]],
[[17, 18], [19, 20]],
[[17, 18], [19, 20]]

]

Step 1: Multiply A(2, 3) x B(3, 2)
My/-code result: [
[58, 64],
[139, 154]
]
Expected (strict): [
[58, 64],
[139, 154]
]

Step 2: Multiply A(2, 2) x B(2, 2)
My/-code result: [
[1714, 1836],
[4117, 4410]
]
Expected (strict): [
[1714, 1836],
[4117, 4410]

]

Step 3: Multiply A(2, 2) x B(2, 2)
My/-code result: [
[ 64022, 67572],
[ 153779, 162306]
]
Expected (strict): [
[ 64022, 67572],
[ 153779, 162306]

]

Step 4: Multiply A(2, 2) x B(2, 2)
My/-code result: [
[ 2372242, 2503836],
[ 5698057, 6014142]



]

Expected (strict): [
[ 2372242, 2503836],
[ 5698057, 6014142]



Test #35 (source line: 147)

Raw literal:
{ {{1,2,3},{4,5,6}}, {{7, 8},{9 10},{11,12}}, { {13,124}, {15,16}}, { {17,128}, {19, 20},{99, 18}, {19,20}}, { {21, 22,23, 24}, {25, 26, 27, 28},{29, 30, 31, 32}} }

Actual Java Lists executed:
[

([1, 2, 31, [4 5 #6]],

({7, 8, [9 10], [11, 12]],

[[13, 14], [15, 16]],

[[17. 18], [19, 20], [99, 18], [19, 20]],

[[21, 22, 23, 24], [25 26, 27, 28], [29, 30, 31, 32]]
]

Step 1: Multiply A(2, 3) x B(3, 2)
My/-code result: [
[58, 64],
[139, 154]
]
Expected (strict): [
[58, 64],
[139, 154]
]

Step 2: Multiply A(2, 2) x B(2, 2)
My/-code result: [
[1714, 1836],
[4117, 4410]
]
Expected (strict): [
[1714, 1836],
[4117, 4410]

]

Step 3: Multiply A(2, 2) x B(4, 2)
My/-code result: [
[ 64022, 67572],
[ 153779, 162306]
]
Expected (strict): Invalid/Discarded (Inconpatible dins col sA=2 rowsB=4)

Step 4: Multiply A(2, 2) x B(3, 4)
My/-code result: [
[ 3033762, 3165356, 3296950, 3428544],
[ 7287009, 7603094, 7919179, 8235264]
]
Expected (strict): Invalid/Discarded (Inconpatible dins col sA=2 rowsB=3)



Test #36 (source line: 149)

Raw literal:
{ {{1,2,3},{4,5,6},{7,8,9}}, {{10,11,12},{13, 14, 15},{16,17,18}}, { {19, 20,21}, {22,23,24}} }

Actual Java Lists executed:

[
[[1, 2, 3], [4, 5, 6], [7, 8, 9],
[[10, 11, 12], [13, 14, 15], [16, 17, 18]],
[[19, 20, 21], [22, 23, 24]]

]

Step 1: Multiply A(3, 3) x B(3, 3)

My/-code result: [
[84, 90, 96],
[201, 216, 231],
[318, 342, 366]

]

Expected (strict): [
[84, 90, 96],
[201, 216, 231],
[318, 342, 366]

]

Step 2: Multiply A(3, 3) x B(2, 3)
My/-code result: [
[3576, 3750, 3924],
[8571, 8988, 9405],
[13566, 14226, 14886]

]
Expected (strict): Invalid/Discarded (Inconpatible dins col sA=3 rowsB=2)



Test #37 (source line: 152)

Raw literal:
{ {{1,2,3},{4,5,6},{7,8,9}}, {{11,12},{13, 14, 15},{16,17,18}} }

Actual Java Lists executed:

[
[[1, 2, 3], [4, 5, 6], [7, 8, 9],
[[11, 12], [13, 14, 15], [16, 17, 18]]

]

Step 1: Multiply A(3, 3) x B(3, 3)
My/-code result: [
[85, 91, 84],
[205, 220, 183],
[325, 349, 282]
]

Expected (strict): Invalid/Discarded (Invalid/Discarded due to mi ssing B el enent)



Test #38 (source line: 154)

Raw literal:
{ {{}.{4,56},{7,8,9}}, {{10,11,12},{13,14,15},{16,17,18}} }

Actual Java Lists executed:
[

[[1. [4, 5 6], [7, 8 9]],

[[10, 11, 12], [13, 14, 15], [16, 17, 18]]
]

Step 1: Multiply A(3, 3) x B(3, 3)
My/-code result: [
[null, null, null],
[201, 216, 231],
[318, 342, 366]
]

Expected (strict): Invalid/Discarded (Invalid/Discarded due to mi ssing A el enent)



Test #39 (source line: None)

Raw literal:
[{01], [2, 3], [4, 5 611, [[7, 8], [9, 10], [11, 12]]]

Actual Java Lists executed:
[
[[1], [2, 3], [4, 5, #6]],
[[7. 8, [9 10], [11, 12]]
]

Step 1: Multiply A(3, 3) x B(3, 2)
My/-code result: [
(7. 8],
[41, 46],
[139, 154]
]

Expected (strict): Invalid/Discarded (Invalid/Discarded due to mi ssing A el enent)



Test #40 (source line: None)

Raw literal:
[(01, 2, 311, [[4], [5], [6]], [[7, 8 91]]

Actual Java Lists executed:
[

[[1, 2, 3]],

[[4], [5]., [6]],

[[7, 8, 9]]
]

Step 1: Multiply A(1, 3) x B(3, 1)
My/-code result: [
[32]
]
Expected (strict): [
[32]
]

Step 2: Multiply A(1, 1) x B(1, 3)
My/-code result: [
[ 224, 256, 288]
]
Expected (strict): [
[ 224, 256, 288]
]



Test #41 (source line: None)

Raw literal:
[[01, 2], (311, [[4], [5 611, [[7, 8], [9]1]]

Actual Java Lists executed:
[

[[1, 2], [3]],

[[4]., [5 ¢6]1,

[[7, 8], [9]]
]

Step 1: Multiply A(2, 2) x B(2, 2)
My/-code result: [
[14, 12],
[12, null]
]

Expected (strict): Invalid/Discarded (Invalid/Discarded due to mi ssing A el enent)

Step 2: Multiply A(2, 2) x B(2, 2)
My/-code result: [
[206, 112],
[84, 96]
]

Expected (strict): Invalid/Discarded (Invalid/Discarded due to mi ssing A el enent)



Coverage Summary

Parsed tests found: 38
Simulated tests total: 41

Loops visited: 7

Loops not visited: 1, 2, 3, 4,5, 6



Appendix: Original Main.java (commented)

/1 IlFinished and renoved single nested | oop (advised by chatGPT to reduce tinme conplexity). Also renpved if statenment identifed previously.
/1 Il Tested code but not extensively.

/1 111t was created based on refinenent fromseveral attenpts (notably obtaining positive changes in Test case 28)
/1 I/And feeding it back into earlier iteration

/1 /Al Program z challenge test cases have passed

/1

/1 [/ ALL FORMATTED | NDENTED CORRECTLY

/1 |/ TERVS Matrix A and Matrix B will be used to discuss the pairing of the first and second nmatrix in transaction
/1

/1 //ALSO NOTE, in ny coments, there is reference to Matrix A Matrix B, Matrix C

/1 I/ln absence of a Matrix C (references are to Matrix A and Matrix B)

Il I/ln presence of Matrix C (references are to Matrix A, Matrix B, Matrix C, Matrix, B, Matrix C........ )

/1

/1 11 ANY CATCH STATEMENT WHI CH REQUI RES A MORE USER FRI ENDLY MESSAGE CAN | NCLUDE ONE OF THESE (| F REQUI RED)

I

/1 Systemout.println("2Matrix("+(counter)+")" + " row." + ee +"\thas no content at index["+m"]");

/1 Systemout.println("Hence can not performnultiplication with Matrix("+(counter+1)+")" + " row. " + (rowCounterNextMatrix+1)+"\t"

/1 + " index["+z+"]: " + rowinfo.get(z));

/1

/1

/1 Systemout.println("1Matrix("+(counter)+")" + " row. " + rowCounterFirstMatrix+"\t" + "value at index["+z+"]: " + ee.get(posPrevMatri xRowLevel)
/1 +" has no avail abl e supporting entry in \nMatrix("+(counter+1)+")" + " row. " + (rowCounterNextMatrix+1)+"\t" + "\t index["+z+"]: " + " row content:" + row nfo);
I *l

/1

/1

I

// //**********USA&*************************

/1 BEFORE CONFI GURI NG TEST CASES REMEMBER THESE CRI TERIA AS M Nl MUM
/1

/1 Numbers columms in Matrix A/C = Nunber rows in Matrix B

/1 Jagged arrays supported under validation rules

/1 Size first row (nunber colums) in Matrix A/C and nunber rows in Matrix B will ALWAYS determ ne matrixMiltiplication size
// //**********************************

I *l

/1

/1 inmport java.util.*;

/1

/1 public class Solution

11 {

/1 static List<List<Integer>> matrix = new ArrayList<>();

I/ static List<List <lnteger>> nextMtri x;

/1

/1 public static void main (String [] args)



/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1

Li st <List<List<lnteger>>> testMatrix = new ArrayLi st<>();

/| TEST CASES

//We have to ensure that the test case is a 3d array as oppose to a 2d array to contain all the matrixes

/Illnteger [][][]test = new Integer[][][]

//Only 1 matrix defined
/llInteger [1[][]test = new Integer[][][]

/1 As per challenge - Test Case 1
/lInteger [1[][]test = new Integer[][][]

// Adaptation Test Case 1
/lInteger [1[][]test = new Integer[][][]

/1 As per challenge - Test Case 2
/Illnteger []J[][]test = new Integer[][][]

{

{

{

{

{

{{1}.{5}}.{{9, 88}}}

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

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

{{1,2,3,5,6},{4,5,6}}, {{7,8},{9 10}, {11, 12}},

{{1,2,3,4}}, {{5}. {6}, {7}, {8}}};

/1 As per challenge - Test Case 3/4 (both sane)
{{1, 2}, {3, 4}, {{5 6}, {7 8}, {{9 10}, {11, 12}} };

/Illnteger []J[][]test = new Integer[][][]

{

/| TEST CASES EXPLORI NG JAGGED ARRAYS (variants of TEST CASE 28 I N Docunent)

/Illnteger []J[][]test = new Integer[][][]

{

{{1,2,3},{4,5,6}}, {{7, 8},{10},{11,12}}, { {13,14},

/| TEST CASES EXPLORI NG JAGGED ARRAYS (variants of TEST CASE 28 I N Docunent)
//This relies on the natrixMultiplication initialisation

Integer [J[][]test = new Integer[][][] {

{{1,2,3},{4,5,6}}, {{7, 8,999}, {10,11}, {11, 12}},

/| TEST CASES EXPLORI NG JAGGED ARRAYS (variants of TEST CASE 28 I N Docunent)

Illnteger []J[][]test = new Integer[][][]

{

{{1,2,3},{4,5}}, {{7 8},{10,11},{11,12}}, { {13,14,6 17},

/| TEST CASES EXPLORI NG JAGGED ARRAYS (variants of TEST CASE 28 I N Docunent)

Illnteger []J[][]test = new Integer[][][]

{

{{1,2},{4,56}}, {{7, 8},{10,11},{11,12}}, { {13,14,17},

/| TEST CASES EXPLORI NG JAGGED ARRAYS (variants of TEST CASE 28 I N Docunent)
//This will get picked up on area of code | had witten towards bottom part of code

/llnteger []J[][]test = new Integer[][][] { {{},{4,5,6}}, {{7,8,6},{10,14},{11,12}}, { {13},
[/HERE!' !PTttt - NEED TO CHECK THI ST
/llnteger []J[][]test = new Integer[][][] { {{1,2},{3,4},{5,6}}, {{7,8},{10,124},{0}}, { {13},

//Wth this test case it has not perforned junp to new col um

Illnteger []J[][]test = new Integer[][][]

{

{{1,2,3},{4,5,6}}, {{7,8} {9, 10}, {11,12}}, { {0},

{ {13, 14},

{ {13, 14},

{15,16} } };

{15,16} } };

{15,16} } };

{15,16} } };

{15,16} } };

{15, 16,17} } };

{15,16} } };

{15,16} } };

{16,17},{5}} };



/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
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/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1

/llnteger []J[][]test = new Integer[][][] { {{1,2,3},{4,5,6}}, {{7,8},{9,10},{11}}, { {23,14}, {16,127} } };

/| TEST CASES EXPLORI NG JAGGED ARRAYS (variants of TEST CASE 28 I N Docunent)
/llnteger []J[][]test = new Integer[][][] { {{1,2,3},{4,5,6}}, {{7,8},{9,2},{11,12}}, { {13,14}, {16,87},{3,4} } };

/| TEST CASES EXPLORI NG JAGGED ARRAYS (variants of TEST CASE 28 I N Docunent)
/llnteger []J[][]test = new Integer[][][] { {{1,2,3},{4,5,6}}, {{},{10,14},{11,12}}, { {213}, {15,16} } };

/| TEST CASES EXPLORI NG JAGGED ARRAYS (variants of TEST CASE 28 I N Docunent)
/llnteger []J[][]test = new Integer[][][] { {{1,2,3},{4,5,6}}, {{1,7},{25,14},{}}, { {13,15}, {15,16} } };

/| TEST CASES EXPLORI NG JAGGED ARRAYS (variants of TEST CASE 28 I N Docunent)
//This will be handled validation in later part of code
/llnteger []J[][]test = new Integer[][][] { {{1,2,3},{}}, {{1,7},{25,14},{4,8}}, { {13,15}, {15,16} } };

/| TEST CASES EXPLORI NG JAGGED ARRAYS (variants of TEST CASE 28 | N Docunent
/llnteger []J[][]test = new Integer[][][] { {{1,2,3},{4,5,6}}, {{1,7},{25,14},{4,8}}, { {}, {15,16} } };

/| TEST CASES EXPLORI NG JAGGED ARRAYS (variants of TEST CASE 28 I N Docunent)
/llnteger []J[][]test = new Integer[][][] { {{1,2,3},{4,5,6}}, {{1,7},{25,14},{4,8}}, { {34,45}, {} } };

/| TEST CASES EXPLORI NG JAGGED ARRAYS (TEST CASE 28 | N Docunent exactly)
/llnteger []J[][]test = new Integer[][][] { {{1,2,3},{4,5,6}}, {{7,8,6},{10,14},{11,12}}, { {13,214}, {15,16} } };

/| TEST CASES EXPLORI NG JAGGED ARRAYS ( TEST CASE 28 I N Docunent exactly)
//But it is error free, so infornmed end user excess nunbers
Ill1nteger [J[]1[]test = new Integer[]1[1[] { {{1,2,3},{4,56,9}}, {{7.8},{9, 10},{11,12}}, { {13,14}, {15,16} } }

/| TEST CASES EXPLORI NG JAGGED ARRAYS BUT EXPLORI NG CHANGES I N MATRI X A (TEST CASE 28 | N Docunent exactly)
/llnteger []J[][]test = new Integer[][][] { {{1,2,3},{4}}, {{7,8},{9,10},{112,12}}, { {13,214}, {15,16} } };

/| TEST CASES EXPLORI NG JAGGED ARRAYS BUT EXPLORI NG CHANGES I N MATRI X A (TEST CASE 28 | N Docunent exactly)
//But it is error free, so infornmed end user excess nunbers
Illnteger [][]1[]test = new Integer[]1[1[] { {{1,2,3},{4,7,2,6}}, {{7,8},{9, 10},{11,12}}, { {13,14}, {15 16} } }

/| TEST CASES EXPLORI NG JAGGED ARRAYS (TEST CASE 28 | N Docunent exactly)
/llnteger []J[][]test = new Integer[][][] { {{1,2,3},{4,5,6}}, {{},{10,14},{11,12}}, { {13,14}, {15,16} } };

Illnteger []J[][]test new Integer[][]1[] { {{1,2,3},{4,5,6}}, {{11,14},{},{219,12}}, { {13,14}, {15,16} } };
/llnteger []J[][]test = new Integer[][][] { {{1,2,3},{4,5,6}}, {{11,14},{44,55},{19,12}}, { {13,14}, {} } };

Illnteger []J[][]test new Integer[][]1[] { {{1,2,3},{4,5,6}}, {{11,14},{44,55},{19,12}}, { {13,214}, {0} } };

Illnteger []J[][]test new Integer[][]1[] { {{1,2,3},{4,5,6}}, {{11,14},{44,55},{19,12}}, { {13,114}, {0,5},{0} } };
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}

/| TEST CASES EXPLORI NG JAGGED ARRAYS ( TEST CASE 28
/llnteger [1[][]test = new Integer[]1[]1[] {

/1 ADDI TI ONAL TEST CASES

/Illnteger [][][]test = new Integer[][][]

/11 nteger

/11 nteger

/11 nteger

/11 nteger

/11 nteger

/lactive
/11 nteger

/11 nteger

[1[1[]test

[1[1[]test

[1[1[]test

[1[1[]test

[1[1[]test

[1[1[]test

[1[1[]test

new Integer[][][]

new Integer[][][]

new Integer[][][]

new Integer[][][]

new Integer[][][]

new Integer[][][]

new Integer[][][]

for (Integer [][] item test)

{

matrix = new Arraylist<>();

for (Integer [] row item

{

matri x. add( Arrays. asLi st (row));

}

testMatrix. add(natrix);

}

Systemout. println("\n\n***Fl NAL OQUTCOVE***:

{{1

{{1

{{1

{{1

{{1

{{1

{{1

{{1

{{}.{4.5

\n"

I'N Docunent exactly)

2,3},{4,5,6}}, {{7 8},{10,14},6{11,12}}, { {13}, {15,16} } };

2,3},

2,3},

2,3},

2,3},

2,3},

2,3},

2,3},

{4

{4

{4

{4

{4

{4

{4

5

5

5

5

5

5

,6}},  {{11, 14},{44,55},{19,12}}, { {13,14}, {0} }

,6},{7,8,9}}, {{10,11,12},{13, 14,15},{16,17,18}},

6}}, {{7.8},{9 10},{11,12}}, { {13,14}, {15,16}},

,6},{7,8,9}}, {{10,11,12},{13, 14,15},{16,17,18}},

,6},{7,8,9}}, {{11,12},6{13, 14, 15},{16,17,18}} };

6},{7,8,9}, {{10,11,12}, {13, 14,15},{16,17,18}} };

+ matrixMultiplication(testMatrix));

public static List<List<lnteger>> matrixMiltiplication(List<List<List<lnteger>>> natrices)

{

Li st<Integer> rowi nfo = new ArrayLi st<>();

i nt rowCount er Next Matri x;
int seekPosition=0;
int numAitesAt!l ndexWthinMiltiplicationMtrix;

6}}, {{7.8},{9, 10},{11,12}}, { {13, 14}, {15,16} },

}

6}}, {{7 8}, {10, 14},{15,12,65,55}}, { {13,99}, {15,616} } };

{ {}, {22,23,24}} };
{ {17,18}, {19,20} },{ {17,18}, {19,20} }};
{ {17,18}, {19,20},{99, 18}, {19,20}}, { {21,22,

{ {19, 20, 21},

{22, 23, 24}} };
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StringJoi ner matri xRowCal cul ati ons = new StringJoiner("");
StringJoi ner excessRow t ens=new StringJoiner(",");

String rowwatrix=null;
String currentEntry=null;
String prevEntry=null;

StringJoi ner excessRowReport = new StringJoiner("\n");
StringJoi ner excessCol Report = new StringJoiner("\n");
StringJoiner []J[] matrixMiltiplicationCalculations=null;
int numAitesTolLast| ndexOnRowMul tiplicati onMatri x;

bool ean hasReachedEndRow=f al se;

bool ean hasStartedMil tiplication=fal se;

Integer nultiplication=0;

int rowCounterFirstMtrix=0;
int rowsNext Mat ri x=0;
int matricesSi ze=matrices. si ze();
int counter=0;
i nt nunEl enent sl nRow=0;
int posPrevMatri xRowLevel =0;
int numVatri xes=0;
Integer [J[]matrixMiltiplication = null;
Li st <List<Integer>> natrixMiltiplicationList = new ArrayList<>();
String current Col umEntry;
StringJoi ner excessCol I tens=new StringJoiner(",");
Systemout.println("***ALL MATRI X*******- " + pmptrices.size());
do
{
matri x=matrices. get (numvatri xes);
Systemout.println("\nMatrix" +"("+nunmVatrixes+"):");
for (List<Integer> row. matrix)

{
System out. println(row);
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nuniVat ri xes++;

}whil e(numvatri xes<matrices. si ze());

Systemout.printin("\n\n\n");
nunmVat ri xes=0;

do
{

matri x=matrices. get(counter);

if (counter>0 && hasStartedMultiplication)

{

System out. println("\ n*** SUMARY****")
Systemout.printin("Matrix multiplication: " + "Matrix ("+(counter-2)+") x Matrix ("+(counter-1)+")");

if (matrices.size()!=2)

{

Systemout.println("ADDED Miultiplication Matrix into the chain at index: " + (counter));
matri ces. add(counter, matrixMul tiplicationList);

hasStartedMil tiplication=fal se;

Systemout.println("Mtrix("+counter+")");

for (Integer []m matrixMiltiplication)
{
Systemout.println(Arrays.toString(m);

matri xMul tiplicationList.add(Arrays.asList(m);

System out. printl n("\ n***CALCULATI ON STEPS*******") .

for (int g=0; g<matrixMultiplicationCalculations.|ength; g++)

{
mat ri xRowCal cul ati ons = new StringJoi ner (" ")
for (int r=0; r<matrixMuiltiplicationCalculations[0].length; r++)
{
mat ri xRowCal cul ations. add(" ["+matrixMultiplicationCalculations[q][r]+"]");
}
System out. println(matri xRowCal cul ati ons);
}

Systemout.printin("\nlt will perform " + "Mtrix("+counter+") X Matrix("+(counter+1)+")");

for (List<Integer> w matrices.get((counter+1)))
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Systemout.println("\t\t\t\t"+String.val ued (w));

matricesSi ze=matrices. si ze();
matri x=matrices. get(counter);

}
Systemout.printIn("\n\n------ Matrix" +"("+counter+"):");
matri x=matrices. get(counter);

for (List<Integer> row. matrix)

{
System out. println(row);

matri xMul tiplicationList = new ArrayList<>();

try
{
next Matri x=matri ces. get (counter+1);
}
catch (I ndexQut Of BoundsException e)
{
Systemout.printin("Single matrix only");
matri x=matrices. get(counter);
System out. println("\ n*** CALCULATI ON STEPSt****xx") .
for (List<Integer> row. matrix)
{
System out. println(row);
}
System exit(0);
}

H "
wst em OUt ) pl’l nt I n( I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\“) ’

matri xMul tiplicationCal cul ati ons=new StringJoi ner[matri x.size()][nextMtrix.get(0).size()];

Systemout.println("Size of Matrix multiplication row "

Systemout.println("Size of Matrix multiplication colums:

Systemout.println("*******Custoni sing Storage Gid for

for (int r=0; r<matrix.size(); r++)

+ matrix.size());
+ next Matrix. get(0).size());

Mul tiplication Matrijx******xxx*x*["4ngtrix.size()+"]["+nextMatrix. get(0).size()+"]**rr**skxxridhnny.
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for

for (int g=0; g<nextMatrix.get(0).size(); g++)
{

Systemout.println("Configuring for index: " +r + "," + q);

matri xMul tiplicationCalculations[r][q] = new StringJoiner(

(List<lInteger> ee: matrix)

rowMatri x = String.val uet (ee);
Systemout.printIn("TH S I S RON COUNTER MATRI X("+counter+"): "
Systemout.printin("------------mmi -

numiV it esToLast | ndexOnRowMul ti pli cati onMatri x=0;
hasReachedEndRow=f al se;

for (int k=0; k<ee.size(); k++)

{

if(counter!=matricesSi ze-1)

{
r owCount er Next Mat ri x=0;

if ('hasStartedMultiplication)
{

wstem OUt pl’l ntl n(“****************************CO\":I GJRI '\IG SI ZE Fm BLANK MJLTI PLI CATI O\I ’\M\TRI X*******************************************‘

matrixMul tiplication = new Integer[matrix.size()][

Systemout.printin("Miltiplication matrix (W" + matrix.size()+") x (H" + nextMatrix.get(0).size()+")"

+ " configured to store Matrix " + counter + " Xx

"y :

+ rowCounterFirstMtrix);
TH S | S ROV DATA MATRI X("+counter+"): "

next Matri x. get (0).size()];

Matrix " + (counter+1));

try
{
for (int a=0; a < mtrix.size(); a++)
{
for (int b =0; b < nextMatrix.get(0).size(); b++)
{
matrixMul tiplication[a][b] = O;
}
}

catch (Arrayl ndexQut Of BoundsException e)
{

System out. println("\n33The current dinmension

of matrixMiltiplication: "

+ ee);
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+ "["+matrix.size()+"]"+ "["+next Matrix. get(0).size()+"]");

}

hasStartedMul tiplication=true;

if (nextMatrix.get(0).size()==0)

{

Systemout. println("8The current dinmension of matrixMiltiplication: "
+ "["+matrix.size()+"]"+"["+next Matri x. get (0).size()+"]");

Systemout.println("2lt EXPECTS:

" + nextMatrix.get(0).size() + " elements per row');

Systemout.println("Hence nmultiplication matrix has no width");
Systemout.println("matrix" + "("+(counter+1)+")" + " row"

+ nextMatrix.get(0) + " size:
Systemout. println(matrices);

+ next Matrix. get(0).size());

+ rowCount er Next Matri x +



