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Representation of Multidimensional Arrays

@ Implemented by a one-dimensional array.

@ Two common ways of representation.
e Row major or column major.

@ Consider array A[3] [2] as an example.
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Arrays and Structures: Multidimensional Arrays

Representation of Multidimensional Arrays

@ Implemented by a one-dimensional array.
@ Two common ways of representation.

e Row major or column major.
@ Consider array A[3] [2] as an example.

« a+1 '"a+2 a+3 a+d o+
| Alo][o] | A[0j[1] | A[a][o] [ A[][1] | A[2][0] | A[2][1] |
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Two-Dimensional Arrays

Two-Dimensional Arrays

o Aluo|[u1] is interpreted as ugp rows: rowg, rowy, ..., row,,_i.

o Each row contains u; elements.

@ The address of A[i][j] is o+ i u; + j, where « is the address of
A[0][0].
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Two-Dimensional Arrays

o Aluo|[u1] is interpreted as ugp rows: rowg, rowy, ..., row,,_i.

o Each row contains u; elements.

@ The address of A[i][j] is o+ i u; + j, where « is the address of

A[0][0].
colg coly e coly, —1
rowg A[0][0] A[0][1] e Al0][u1 — 1]
ow, | A0l |_ALM | | Al —1]
row;,o_l Alup — 1][0] | Aluo — 1][1] Alup — 1][tn — 1]

Joseph C. C. Lin (CSE, NTOU, TW)  Arrays and Structures: Multidimensional Arra Fall 2024 5/9



Arrays and Structures: Multidimensional Arrays
Three and More Dimensional Arrays

Outline

© Three and More Dimensional Arrays

= B

Joseph C. C. Lin (CSE, NTOU, TW)  Arrays and Structures: Multidimensional Arra Fall 2024 6/9



Arrays and Structures: Multidimensional Arrays
Three and More Dimensional Arrays

Three-Dimensional Arrays

o Alup|[u1][us2] is interpreted as up two-dimensional arrays of dimension
up X us.

@ The address of A[]][0][0] is o+ i- uy - us + j, where « is the address of
Aloj[0]{0].
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Three-Dimensional Arrays

o Alup|[u1][us2] is interpreted as up two-dimensional arrays of dimension
up X us.

@ The address of A[]][0][0] is o+ i- uy - us + j, where « is the address of
Aloj[0]{0].

@ The address of A[||[J][K] is a+i-uy-us+j-us+ k.
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Multidimensional Arrays

@ The address of Alig][i1][f2] - - - [in—1] s

o 4+ dguius...Up_q
+ huo...up_q

4+ dousz...uUp_q

+ ip—oUp_1

Sl in—l
n—1
=a —+ Z ijaj,
=0
n—1
where a; = H ugfor0<j<n—1anda,_; =1.
k=j+1
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