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DATA HANDLING
Integer, Real, Character String and Named constants
inF

Two fundamental types of humbers

Real Numbers : have fractional part
Integers : have not fractional part

Integer: whole number, held exactly in the computer’s memory. It has a limited
range (-2x10° and +2x10° on a typical 32-bit computer)

Real Number: stored as a floating-point number. It is always held an
approximation with a fixed number of significant digits. Large range (between
about —1038 and +1038to 7 or 8 significant digits on the same 32-bit computer).




Real and integer variables

The integer variables are declared by a statement => integer ::a, b, C

a, b and ¢ numbers may be varied from 99999999 to —99999999 depending on the
compiler

real variables are declared as => real :: X, Y, z
stored with integer part + a string of digits

100 000 000.0 can not be stored. It needs 9 digits before decimal point.
so it would be written 0.1x10°

0.000 000 004 would be the same as 4+108 or 0.4x10°

It must be remembered that the real arithmetic is always
an approximation.




Arithmetic expressions and assignments

assignment or by a read statement
are
two ways in which a variable can be given a value during the execution of a
program
Assignment

name = expression

current value of expression is assigned to the variable name
a=b+c
current value of b is added to current value of ¢ and the result of the sumis
assigned and stored to the variable a.




Expression
a=b+c

a, b and c are real variables
b=280 ¢c=372 =>a=6.52o0r (~6.5199999)

a, b and c integers
b =17 ¢=391 => 408 (exact result - no approximation)

a Is integer and b, c are real
result is truncated by throwing away the fractional part
b=280 c¢=3.72 =>a=6 (exact number)

Integers are converted to real without losing any accuracy

Integer 12345678 - Real 12345678.0 or 1.234568x10’




Arithmetic Expressions
the five primary arithmetic operations
addition (+)
subtraction (-)
multiplication (*)
division (/)
exponentiation (**)

Priorities
** => high
*and / => medium
+ and - => low




As an example the expression

g
a=b+c*de-f**gh+i*j+k - a=b+c xg% +ix j+k (formularepresentation)
e

The evaluation proceeds as follows

1) Calculate f**g and save it in temp_1
2) Calculate c*d “ temp_2
3) Calculate temp_2/e “ temp_3
4) Calculate temp_1/h “ temp 4
5) Calculate i*j “ temp 5
6) Calculate b+temp 3 “ temp 6
7) Calculate temp_6-temp_4 “ temp 7
8) Calculate temp_7+temp 5 “ temp 8

9) Calculatetemp 8+k  andstoreitin a




programmer can not access to temporary variables
Principle is simple
namely
each calculation step consists of one operator having two
operands

In a mixed-mode expression (mixed with integer and real
numbers), the integer value Is converted to real




a =b*c/d
0=100.0 (real) c=9, d=10 (integers)

1) b*c Is evaluated. c Is converted to real (9.0) => 900.0
2) d Is converted to real (10.0) =>900.0/10.0 = 90.0
a =c/d*b (mathematically equivalent but !'!)
0=100.0 (real) c=9, d=10 (integers)
1) c/d is evaluated. Both are integer (no fractional part)
so 9/10=0.9 is truncated to O
2) Result is zero --- too late

(integer division phenomenon)




use of () can alter the order of evaluation
W=X*(z-y)
1) (z-y) is first evaluated

2) Result is multiplied by x and result is assigned to w

a=>b+ c*d/e — (f**g)/h + 1) + kK

the spaces are for purely for the human reader
they are ignored by the F compiler




Constants

The variable that its value could not be changed
it is defined as a constant

real, integer or exponential form

123 => Integer constant
1.23 => Real constant
1.e-6 =>Exponential constant

Exponential form

me exp
me => mantissa exp=>exponent
the value 0.000001 or 10-¢ may be written
1e-6
100e-8
0.1e-5




List-directed input and output of humeric data

read *, var_1yvar 2,.....
print *, item_1,item2,.....

- They both have an almost identical syntax.

- The read statement may only contain variable names

- Print statement may also contain constants or expressions

- These lists of names or other items are referred to as input-list
or output-list

- The asterisk following the read or print indicates that list-
directed formatting is to take place.




Handling character data

The declaration statement iIs
character (len=length) :: namel, nameZ2

This declares one or more character variables, each of which
has a length of length

In the following program
the three variable string_1, string_2 and string_3 are stored

program character_example

character(len=3) :: string_ 1

character(len=4) :: string_2,string_3 outputcﬂ:prog.
string_1="End"

string_2=string_1 EndEnd Fina
string_3="Final”

print*, string 1l,string 2,string_3
end program character_example




The combination of two or more strings to form a third is known
as the concatenation procedure, and this is carried out by the
concatenation operator, which is the only operator provided in
F,_consisting of two consecutive slashes.

char="Fred”//” and “//”WIilma”




Named constants

The constants, which are no need to be altered, are called
named constants. They are used by the parameter attribute in
a declaration statement.

type, parameter :: namel=constant _expression_ 1,
for example

real, parameter :: pi1=3.1415927, pi_by 2=pi1/2.0

The use of named constant is purely to make the program easier to read and to
avoid errors in typing long constants. For example the statement

area=3.1415927*r*r

can be written by using the named constant of “pi”

area=pi*r*r






