
Declaration:

int a[10];  //  var a [10]int  //

int[] a;  //  # Python??

Declaration vs Creation/Construction:

int[] a;  a = new int[10];

int[] a = new int[10];  int[] a = {1,2,3,4,5,6,7,8,9,10};

More elaborate array declaration using constructors:

var a : array [1..10] of integer;    (*  *)

Indexing:

a[i]

a(i)

a[i:j]

Memory Allocation

Where and when memory is used/allocated depends on whether the PL provides means for declaration separate 
from construction, and where an array is defined.

#include<stdio.h>  #include<stdio.h>

int main() {  int a[10];
 int a[10];  int main() {

…    …
} // main()  } // main()

Also depends on whether a value or a reference model is used:

int[] a;

a = new int[10];

Important Bindings for Arrays:

Name1.
Type2.
Size3.
Index bounds4.
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2 Dimensional Arrays

int a[3][4];  // MxN array where M=3, N=4

int[][] a;

a = new int[3][4];

a[i][j] - indexing

Memory Layout

Row-Major Form

Column Major Form

Cache implications for larger arrays.

for (int i=0; i < M; i++) { // Rows
 for (int j=0; j < N; j++) {
 …
 }

}

As opposed to…

for (int j=0; j < N; i++) { // Columns
 for (int i=0; i < M; j++) {
 …
 }

}

Linear storage and address computation:

Row-Major Form:

Address of 
where is the word size (in bytes)

is the number of columns

Column-Major Form:

Address of 
where is the word size (in bytes)

is the number of columns

Alternative Multi-Dimensional Array Representations:

Sparse Matrices-

Lliffe Vectors-
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Alternative Multi-Dimensional Array Representations:

- Sparse Matrices
- Lliffe Vectors
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14 Type Checking
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