Lecture Note 6 for “Computer Programming”

Instructor: Pangfeng Liu

Chapter 7 Arrays

7.1 Declaring and Referencing Arrays

· Unlike a simple variable, an array consists of a collection of data of the same type.

· The declaration “REAL X(8)” indicates that an array of 8 elements is now available. The declaration has the type and the index range of the subscripts of this array.

· The subscript is used to reference the individual element in an array.

· It is possible to declare an array with subscripting starting not from 1. For example, “REAL VOLTAGE(-2 : 2)” declares an array with five elements.

7.2 Array Subscripts

· The subscript of an array could be any integer expression.

· If the subscript is not within the declared range an “out-of-range subscript” error is reported.

7.3 Using DO Loops to Process Arrays

It is convenient to use DO loop to process the elements in the array. Usually the loop control variable is used as the subscript to reference the array.

7.4 Input and Output of Arrays

· An array could be read/written in a single statement. In such a case the semantics of the array name is the whole array. For example, we can read the entire array by “READ *, X”, where X is the name of the array.

· The array representation is simple, and could read the entire array in one input line.

· The partially defined array is part of an array indicated by an index range. For example “NAMES(I), I = 1, 10” indicates the first 10 elements in the array NAMES.

· The partially defined array is called “implied DO loop”. 

· Similar to the array representation, the partially defined array could be read/written in a single statement, like “READ *, (NAMES(I), I = 1, 10)”. See Table 7.4 on page 353 for an illustration.

7.5 Using Formats with Arrays

We will delay the discussion until FORMAT is covered.

7.6 Array Arguments

· Arrays can be passed into a subprogram as arguments. Like a simple variable any changes made in the subprogram is visible when the subprogram returns.

· The formal array parameter in the subroutine must be declared as an array. The index range could be specified, or implied as “*”, which means that the formal parameter will have the exact shape as the actual parameter. This is called “assumed-size” dummy arrays.

· See the case study of computing the area of a polygon for a detailed example on how to use array.

7.7 The DATA Statement

· The DATA statement initialized simple and array variables.

· The statement “DATA A /1, 2, 3, 4/” initialized the integer array A to be 1, 2, 3, and 4 respectively.

· The DATA statement can also initialize a partially defined array with implied DO loop.

· The data in between the ‘/’ in a DATA statement can repeat for a given number of times. For example “DATA PLOT /100 * 0/” initializes the array PLOT to be 100 zeros.

· See the plotting program on page 380.

