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Arrays in Data Structure

One-Dimensional Array

Multi Dimensional Array
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var ArrayName : ElementType[ArraySize] ;

var ArrayName : ElementType[LowIndex...Highlndex] ;
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Ali] »a+ (i+ 1) X (size of element type)
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Array[2] = ?
Array[15] = ?
Array[55] = ?

Array[2] = 5000 + (2-1) X 3 =5003
Array[15] = 5000 + (15-1) X 3 =5042
Array[55] = 5000 + (55-1) X 3 =5162
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var ArrayName : ElementType[sizel][size2] ,

var ArrayName : ElementType[low1..highl][low2..high2] ;
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var ArrayName : ElementType[sizel][size2] ;
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A[10][20], x = 2000, ElementType : int, Size(int) = 2

©

‘S)b*u
A[3][4] = 2000 + (2 X 20 + 3) X 2 = 2086

g
A[3][4] = 2000 + (3 X 10 + 2) X 2 = 2064



var ArrayName : ElementType[low1..high1][low2..high2] ;

H b

Ali1[j] = a + ((i — low1) x (high2 — low2 + 1) + (j — low2)) X (size of element type)

Sy

Alil[j] = a + (( — low2) x (highl — low1 + 1) + (i — low1)) X (size of element type)
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findMax (A : integer[n], n : integer) : integer
{

var maxlIndex : integer ;

maxIndex = 1;

fori=2tondo

If A[1] > A[maxIndex] then
maxIndex = I;
return A[maxIndex];

}



findMinMax (A : integer[n]; ref maxindex, ref minlndex
. integer)
{
minindex = 1;
maxIndex = 1;
fori=2tondo
{
If A[i] > A[maxIndex] then
maxindex = i;
else if A[i] < A[maxIndex] then
minindex = i;
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BinarySearch (L : Array; n : integer; k : KeyType) : integer
{
// L is a sorted list (increasing) of elements
// returns index of the machesd element, or -1
//'l =lower bound, u = upper bound, m = (u+1)/2
var |, u : integer;
| =1;
u=n;
while | <=u do
{
m=(N0+u)/2
If L[m] == k then
return m;
else if L[m] < k then
l=m+ 1;
else
u=m-1;
}

return -1;
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BinarySearch (A : integer[n]; lowlndex, highlndex, k : integer) : integer
{
If (lowlndex > highlndex)
return -1;
else
{
m = [(lowIndex + highindex) / 2]
If A[m] ==
return A[m];
If A[m] <k
return BinarySearch(A, m + 1, highlndex, k);
else
return BinarySearch(A, lowindex, m - 1, k);
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Type Sparsel = Record

Oox [ 250
{ Data s O

terms , originRow , originColumn : integer

Data : integer [terms][3]

terms
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Type Sparse2 = Record
{
terms , originRow , originColumn : integer

Data : integer [terms][2] Data o Ogi Value

Value : ElementType[terms]
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m x3 x2 <500 %1000 * 2 — m < 166666.66 @

—> m = 166666

: oL ElementType 31

m *x2 x2 +m *SoET <500 *1000 * SoET

500000 * SOET
: M T A Y SOET

* SOET = size of ElementType
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Transpose (A : MATRIX ) : MATRIX

{
var B : MATRIX ;

CREATE(B, A.col, A.row);
fori=1toA.rowdo
forj=1toA.col do
Bl = ALNIDT:

return B;
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Multiply (A, B : MATRIX ) : MATRIX

{
var C: MATRIX ;

CREATE(C, A.row, B.col);
fori=1toA.row do
forj=1to B.col do

{
var sum : integer;
sum = 0;
fork =1toA.col do

sum += A[i][K] * BIK][];

C[i][j] = sum;

h

return C;



Transpose( A : SPARSE) : SPARSE
{
var B : SPARSE;
CREATE(B, A.originColumn, A.originRow);
B.terms = A.terms;
for 1 = 1 to B.terms do

{
B.Data[i][1] = A.Data[i][2];
B.Data[i][2] = A.Data[i][1];
B.Data[i][3] = A.Data[i][3];

}

stably sort B.Data on the first column;

return B;
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Transpose( A : SPARSE) : SPARSE
{
var B : SPARSE;
CREATE(B, A.originColumn, A.originRow);
B.terms = A.terms;
if B.terms > © then

{
var indexB : integer;
indexB = 1;
for cols = 1 to A.originColumn do
for i = 1 to A.terms do
if A.Data[i][2] == cols then
{
B.Data[indexB][1] = cols;
B.Data[indexB][2] = A.Data[i][1];
B.Data[indexB][3] = A.Data[i][3];
indexB++;
}
}
return B;
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Transpose( A : SPARSE) : SPARSE

{

var B : SPARSE;
CREATE(B, A.originColumn, A.originRow);
B.terms = A.terms;
if B.terms > © then
{
var rowSize : integer[B.originRow];
9 for i = 1 to B.originRow do
rowSize[i] = ©;
11 for i = 1 to A.terms do
rowSize[A.Data[i][2] ]++;
var startOfRow : integer[B.originRow];
startOfRow[1l] = 1;
15 for i = 2 to B.originRow do
startOfRow[i] = startOfRow[i-1] + rowSize[i-1];
17 © for i = 1 to A.terms do

{
int x = startOfRow[A.Data[i][2]];
B.Data[x][1] = A.Data[i][2];
B.Data[x][2] = A.Data[i][1];
B.Data[x][3] = A.Data[i][3];
startOfRow[A.Data[i][2]] ++ ;
¥
}
return B;
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