· Control Structures
· Control the sequence of the steps being executed.  This control is achieved through statements that allow us to select different paths through our programs and statements that allow us to repeat certain parts of our programs.  
· If Structures
· An if structure contains a logical expression that is evaluated to determine which path to take.
· A comparison that tests a condition that can be evaluated to be true or false.    
· Logical Expressions
· Always evaluated to true or false
· Logical expressions can be formed using relational operators
· Slide of relational operators
· Combine logical expressions into a compound logical expression with the logical operators .OR. .AND.
· Slide of table 3.2 Logical Operators
· Want to study cirrus clouds (if typo, how tell wrong?)
· Whenever arithmetic, relational, and logical operators are in the same expression, the arithmetic operations are performed first.  The relational operators are then applied to yield true or false values, and these values are evaluated with the logical operators whose precedence is  .NOT., .AND., .OR.
· Slide of table 3.3  Please excuse my dear aunt sally
· IF Statement
· Perform a statement if a logical expression is true
· Slide of Page 107 Block IF Statement
· Although not always required, the statements to be performed when the logical expression is true should be indented to indicate that they are a group of statements within the IF statement.
· Steps of execution
· If the logical expression is true, we execute statements 1 through n and then go the statement following END IF
· If the logical expression is false, we jump immediately to the statement following END IF
· Nested:  If statements within if statements
· Slide of Page 108 nested if statement.  Go through the options
· ELSE Statement
· The ELSE statement allows us to execute one set of statements if a logical expression is true and a different set if the logical expression is false
· ELSE IF clarify program logic
· If more than one logical expression is true, the first true logical expression is the only one executed.
· If none are true, statements in else
· What if no else and none are true? all skipped
· Evaluation will stop as soon as a true logical expression is encountered
· Order of logical statements is important.
· Self test page 116
· While Loop Structure
· Repeating a set of statements as long as a certain condition is true
· While the condition is true, statements 1 through m are executed
· Next the condition is retested.
· If the condition is still true the group of statements is reexecuted.  
· When the condition is false, execution continues with the statement following the while loop.  
· The variables modified in the group of statements in the while loop must involve the variables tested in the while loop’s condition, or the value of the condition will never change.  (infinite loop)
· EOF example
· DO Loop
· Counting loop or iterative loop.
· Initializing a counter, exit loop when the counter reaches a specified value.
· Executed a specific number of times.  
· Index=variable used as the loop counter
· Initial=initial value given to the loop counter
· Limit=value used to determine when the loop is completed.
· Increment=value to be added to the loop counter each time the loop is executed.
· Increment omitted, increment of 1 assumed.  
· When the value of the index is greater than the limit, control is passed to the statement following the end of the loop
· Structure of a DO loop
· The index of the DO loop must be a variable (real or integer)
· Initial, limit and increment can be constants variables or expressions, real, integer
· The increment can be either positive or negative, but it cannot be zero.  
· The test for completion is done at the beginning of the loop.  
· The value of the index should not be modified by other statements during the execution of the loop.  
· After the loop begins execution, changing the values of initial, limit, increment will have no effect on the loop
· If the increment is negative, the exit from the loop will occur when the value of the index is less than the limit.
· Upon completion of the DO loop, the index contains the last value that exceeds the limit.
· The number of times that a DO loop will be executed can be computed as  ( (limit-initial)/increment ) + 1
· Problems using real parameters for DO loops
· These statements do not always execute exactly the way we expect because of truncation within the computer.
· DO i=0.0,5.0, 0.5
· The value for 0.5 could be stored as a value slightly less than 0.5 in our computer system.  Each time we add 0.5 to the index, we are adding less than we intend, and the values are not those we intend.  The loop would be executed one more time than we intended because the value of I would not exactly equal 5.0 during the execution of the loop.  
· Nested DO loops
· A nested loop cannot use the same index as a loop that contains it.
· A nested loop must be completely within the outer DO loop.
· Loops that are independent of each other may use the same index, even if they are all contained within another DO loop.
· When one loop is nested within another, the inside loop is completely executed each pass through the outer loop.
· Where statement
· [bookmark: _GoBack]Example




