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Figure 7.10: Contiguous array allocation v. row pointers in C. The declaration on
the left is a true two-dimensional array. The slashed boxes are NUL bytes; the shaded areas
are holes. The declaration on the right is an array of pointers to arrays of characters. In
both cases, we have omitted bounds in the declaration that can be deduced from the size of
the initializer (aggregate). Both data structures permit individual characters to be accessed
using double subscripts, but the memory layout (and corresponding address arithmetic) is
quite different.




% &

2 3 #H#

A :array [L1..U1] of array [L2..U2] of
array [L3..U3] of elem;
D1 =U1-L1+1

D2 = U2-L2+1
D3 = U3-L3+1

S3 = size of elem
S2=D3*S3
S1=D2*S2

% &

Address of A

Figure 7.11: Virtual location of an array with nonzero lower bounds. By computing
the constant portions of an array index at compile time, we effectively index into an array
whose starting address is offset in memory, but whose lower bounds are all zero.
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Lel [ Fel, T ael L]
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cl [l A el ] [ely I 3eld el

Figure 7.13: Implementation of a tree in Lisp. A diagonal slash through a box indicates
anil pointer. The C and A tags serve to distinguish the two kinds of memory blocks: cons
cells and blocks containing atoms.
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Figure 7.14: Typical implementation of a tree in a language with explicit pointers.
As in Figure 7.13, a diagonal slash through a box indicates a nil pointer.
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int *a==int a[]
int **a ==int *a[]
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int **a, int *a[] pointer to pointer to int

int *a[n], n-element array of row pointers
int a[n][m], 2-d array
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#
int *a[n], n-element array of pointers to integer

int (*a)[n], pointer to n-element array of
integers
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