Introduction to Scientific and Engineering Computing    BIL106E (F)


ARRAYS
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The array concept

(
A set with n (=4) object, named A
(
In mathematical terms, we can call A, a vector

(
And we refer to its elements as A1, A2, A3, …

(
In F, we call such an ordered set of related variables an array

(
Individual items within an array  array elements A(1), A(2), A(3), …, A(n)

(
Subscripts can be:

x(10)
y(i+4) 
z(3*i+max(i, j, k)) 
x(int(y(i)*z(j)+x(k)))


List(17), Vector(I+1), Matrix(I,J), Cube(3,3,3), Hyper_Cube (S1,S2,S3,S4,S5)
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(
All elements of a particular array have the same attributes,

(
An array name is a variable name,

(
An array element is designated by the name of the array along with a parenthesised list of subscript expressions.

Array declarations 

(
type name (type properties), attributes :: variable_name_list

real, dimension(0:4) :: gravity, pressure

integer, dimension(1:100) :: scores

logical, dimension(-1, 3) :: table

integer,parameter::Row=30, Column=3

real,dimension(Row,Column)::Matrix_elements

integer,dimension(20,20)::Matrix_1,Matrix_2
(
Array declarations Up to 7 dimensions

(
Number of permissible subscripts:

rank
(
Number of elements in a particular dimension:
extent

(
Total number of elements of an array:
size

(
Shape of an array is determined by its rank and the extent of each dimension


The size of an array:


integer,dimension(4,4)::Matrix

4*4=16


integer,dimension(0:4,-1:3,6:9)

5*5*4=100


real,dimension(11:15,0:6)


5*7=35

integer,dimension(1956:1998,12)

43*12=516

Array constructors

(
(/ value_1, value_2, … /)

(
arr = (/ 123, 234, 567, 987 /)

(
Regular patterns are common:

implied do

(/ value_list, implied_do_control /)

(
arr = (/ (i, i = 1, 10) /)

(
arr = (/ -1, (0, i = 1, 48), 1 /)

Initialisation

You can declare and initialise an array at the same time:

integer, dimension(50) :: my_array = (/ (0, i = 1, 50) /) 

Input and output

(
Array elements treated as scalar variables

(
Array name may appear: whole array

(
Subarrays can be referred too

(
real, dimension (5) :: p, q

integer, dimension(4) :: r

print *, p, q(3), r

read *, p(3), r(1), q

Using arrays and array elements...

(
An array element can be used anywhere that a scalar variable can be used

a(2) = t(5) - t(3)*q(2)

a(i) = t(j) - f(k)*pi**2

(
An array can be treated as a single object:

Two arrays are conformable if they have the same shape,

A scalar, including a constant, is conformable with any array,

All intrinsic operations are defined between two conformable objects.

(
.

.

real, dimension(20) :: a, b, c

.

.

a = b*c

do i = 1, 20

a(i) = b(i)*c(i)

end do

Intrinsic procedures with arrays

(
Elemental intrinsic procedures with arrays

array_1 = sin(array_2)

arr_max = max(100.0, a, b, c, d, e)

(
Some special intrinsic functions:

maxval(arr)

maxloc(arr)

minval(arr)

minloc(arr)

size(arr)

sum(arr)
Sub-arrays

(
Array sections can be extracted from a parent array in a rectangular grid using subscript triplet notation or using vector subscript notation

(
Subscript triplet:
subscript_1 : subscript_2 : stride

(
Simpler forms:

subscript_1 : subscript_2

subscript_1 :

subscript_1 : : stride

: subscript_2

: subscript_2 : stride

: : stride

Examples:

real, dimension :: vector(10)

do I=2,8,3


print * , vector(I)

end do

print *, vector (2:8:3)

print *, vector (2::3
)
Arrays and procedures

(
Explicit-shape array: no freedom!

(
Assumed-shape array

If an array is a procedure dummy argument, it must be declared in the procedure as an assumed-shape array!
(
A function can return an array

Such a function is called an
array-valued function

function name(…..) result(arr)
real, dimension(dim) :: arr 

 (explicit shape)
.
.
.

end function name
[image: image3.wmf]E

x

p

l

i

c

i

t

-

s

h

a

p

e

C

a

l

l

i

n

g

P

r

o

g

r

a

m

A

s

s

u

m

e

d

-

s

h

a

p

e

P

r

o

c

e

d

u

r

e








( Bal
Webnotes7
4

