Arrays

1. introduction

From the five basic data types of Fortran (integer, real, character, logical, parameter ) we can
form a sequences of data called in programming array. An array is a sequence elements of the same
type stored contiguously in memory. Array can have one or more dimensions. A dimension describes
how to position an element according to a given reference: a dimension along a straight line; two
dimensions according to a plan, etc. Particularly, arrays with only one dimension are called vector
and arrays with two dimensions are called matrix.

Arrays can store a fixed-size sequential collection of elements of the same type. An array is used to
store a collection of data, but it is often more useful to think of an array as a collection of variables of
the same type.

All arrays consist of contiguous memory locations. The lowest address corresponds to the first
element and the highest address to the last element.

Numbers(1) Numbers(2) Numbers(3) Numbers(4)

Arrays can be one- dimensional (like vectors), two-dimensional (like matrices) and Fortran allows
you to create up to 7-dimensional arrays.
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2. Declaring Arrays

Arrays are declared with the dimension attribute.

For example, to declare a one-dimensional array named number, of real numbers containing 5
elements, you write,

real, dimension(5) :: numbers

The individual elements of arrays are referenced by specifying their subscripts. The first element of
an array has a subscript of one. The array numbers contains five real variables —numbers(1),
numbers(2), numbers(3), numbers(4), and numbers(5).

To create a 5 X 5 two-dimensional array of integers named matrix, you write —

integer, dimension (5,5) :: matrix




You can also declare an array with some explicit lower bound, for example —

real, dimension(2:6) :: numbers
integer, dimension (-3:2,0:4) :: matrix

3. Some Array Related Terms

The following table gives some array related terms

Term Meaning

Rank It is the number of dimensions an array has. For example, for the array named
matrix, rank is 2, and for the array named numbers, rank is 1.

Extent It is the number of elements along a dimension. For example, the array
numbers has extent 5 and the array named matrix has extent 3 in both
dimensions.

Size It is the number of elements an array contains. For the array matrix, it is 9, and
for the array numbers, it is 5.
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4. Operations of Arrays (vectors) dolaadl Ao cldaal)

4. 1. Filling do sda

program fillArray
implicit none
integer, dimension (5):: a
integer :: i
I initialization array with one value example 0
a=0
Iinitialization array with value from 1to 5
doi=1,5
a(i) =i
end do
Iinitialization array with user(keyboard)
doi=1,5
read*,a(i)
end do
end program fillArray




4. 2. Calculate (sum, product, adds) :

I example of loop for calculate sum array values

s=0 !initialization value
doi=1,5

s=s+a(i) !addarray elementrank I to sums
end do
print*,s ! display result sum

4. 3. Research ( max, min, nb occurrence value ,...) :

I'example of loop for research max array values (greatest)

m=0 !initialization value max

doi=1,5
if (m<a(i))then ! Conditional construct for reseach
m = a(i) I Update value research max m
end if
end do

print*m ! display result max

5. Matrix operations

program filling

implicit none
integer, dimension (5,5):: a
integer 1 i,

Iinitialization array with one value example O
a=0
I'initialization array with value from 1 to 25
k=1
doi=1,5
doj=1,5
a(i,j) =k
k=k+1
end do
end do

Iinitialization array with user(keyboard)
doi=1,5
doj=1,5
read*,a(i, j)
end do
end do




end program filling

| I example of loop for calculate sum matrix values

|
s=0 !initialization value
doi=1,5
doj=15
s=s+a(i,j) !add matrix element rank I to sums
end do
end do
print*,s ! display result sum

I example of loop for research max matrix values (greatest)

m=0 !initialization value max

doi=1,5
doj=15
if (m<a(i,j))then ! Conditional construct for reseach
m = a(i, j) I Update value research max m
end if
end do
end do

print*m ! display result max




