Introduction to Scientific and Engineering Computing    BIL106E (F)


PROGRAM FLOW (Design Making and Flow Control)


Logical expressions

(
Logical variables + logical constants + logical operators

Two values: true or false
(
logical variables

logical :: var_1, var_2, …

(
Logical valued functions

function name(arg1, …) result logical_variable

logical :: logical_variable
Logical operators
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Relational operators

a <  b

less than

a <= b

less than or equal to

a > b

greater than

a >= b

greater than or equal

a == b

equal

a /= b

not equal

Examples:

(a<b) .or. (c>d)

(x<=y) .and. (y<=z)

.not. (a<b) .eqv. (x<y)

a<b .neqv. x<y

Logical operator priorities
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Choice and decision-making

The ability of a computer program to choose which one of two or more alternative sequences of statements to obey is a major factor in making computers such powerful tools. The if and case constructs provide the means for a program to select one of several alternative courses of action.

(
If criterion 1 then



action 1

but if criterion 2 then


action 2

but if criterion 3 then


action 3

otherwise

action 4

(
if (criterion_1) then


action_1

else if (criterion_2) then

action_2

else if (
criterion_3) then

action_3

else


action_4

end if

The if construct

(
if (logical expression) then


block of F statements

else if (logical expression) then

block of F statements

else if (logical expression) then

block of F statements

else


block of F statements

end if

(
Simple if construct

if (logical expression) then


block of F statements

endif

Comparing numbers

(
Accuracy/round-off

(
Number of significant digits for real numbers

(
Do not test whether two numbers are equal

(
Test whether their difference is acceptably small

The case construct

select case (case_expression)

case (case_selector)


block_of_statements
case default



block_of_statements
end select

(
Case expression:

either integer or character expression

(
Case selector:

case_value

case_expression = = case_value

low_value:

low_value <= case_expression

:high_value

case_expression <= high_value

low_value:high_value

low_value<=case_expression.and.
case_expression <= high_value

Example:

(
Using an if construct


program quadratic_by_block_if

! A program to solve a quadratic equation using an if construct

! to distinguish between the three cases


! Constant declarations


real, parameter :: small=1e-6


! Variable declarations


real :: a,b,c,d,sqrt_d,x1,x2


! Read coefficients


print *, “Please type the three coefficients a, b and c”


read *, a,b,c


! Calculate b**2-4*a*c


d=b**2-4.0*a*c


! Calculate and print roots, if any


if (d>small) then

! Two roots



sqrt_d=sqrt(d)


x1=(-b+sqrt_d)/(a+a)



x2=(-b-sqrt_d)/(a+a)


print *, “The equation has two roots: ”,x1, “ and ”, x2


else if (d>-small) then


! One root



x1=-b/(a+a)



print *, “The equation has one root: ”,x1


else



! No roots



print *, “The equation has no real roots”


end if

end program quadratic_by_block_if

(
Using a case construct


program quadratic_by_case

! A program to solve a quadratic equation using an case

! to distinguish between the three cases


! Constant declarations


real, parameter :: small=1e-6


! Variable declarations


real :: a,b,c,d,sqrt_d,x1,x2


integer :: selector


! Read coefficients


print *, “Please type the three coefficients a, b and c”


read *, a,b,c


! Calculate b**2-4*a*c


d=b**2-4.0*a*c


selector=d/small


! Calculate and print roots, if any


select case (selector)


case (1:)


! Two roots



sqrt_d=sqrt(d)


x1=(-b+sqrt_d)/(a+a)



x2=(-b-sqrt_d)/(a+a)


print *, “The equation has two roots: ”,x1, “ and ”, x2


case (0)



! One root



x1=-b/(a+a)



print *, “The equation has one root: ”,x1


case (:1)


! No roots



print *, “The equation has no real roots”


end select

end program quadratic_by_case






