Lecture Note 3 for “Computer Programming”

Instructor: Pangfeng Liu

Chapter 3 Decision and the IF Statement
The most basic flow control in any programming languages is the if-then-else construct.

3.1 Structure Programming and Control Structures

· According to the textbook, structure programming is the discipline that enables us to write easy-to-understand programs. The techniques include proper naming of variables, detailed and systematic documentation, block structures that clarify the control flow, modulizing source code, and avoidance of programming “tricks”.

· Personally, I do not accept this definition. I believe structure programming merely implies modulized source code and block structures for flow control, all the rest are good programming style, which have nothing to do with “structure programming”.

· There are three kinds of flow control.

Sequence

A sequence of statements that are executed one after another.

Selection

Depending on a specified condition, one of the two alternative paths will be executed accordingly. 

Iteration

A group of statements that will be executed over and over again.

3.2 Logical Expression

A logical expression (or condition) is either true or false. It consists of Boolean variables (or constants) and logical operators.

· Logical constants

· A comparison operation, which compares two numerical operands, can be either true or false; therefore it can be used in a logical expression as an operand.

· There are six comparison operations, .LT., .LE., .GT., .GE., .EQ., and .NE. Note that “L” means “less than”, “G” means “greater than”, and “E” means “equal to”.

· Logical variables

· Users can declare variables of type LOGICAL, which can be either true or false.

· A logical expression can be assigned to a logical variable.

· Logical operators

· Logical operators include .AND., .OR., .NOT., .EQV., and .NEQU. They combine Boolean variables and constants into Boolean expressions. Note that .EQV. is a logical operator, while .EQ. is a comparison.

· The arithmetic operators are evaluated first, then the relational operators, and then the logical operators.

· The use of parenthesis is encouraged since it enhances the readability.

· A logical expression can be assigned to a logical variable.

· DeMorgan’s Law

· ~ (A and B) is equivalent to ~A or ~B

· ~ (A or B) is equivalent to ~A and ~B

3.3 Comparing Character Data

· The character strings are compared in dictionary order.

· Blank character precedes both letters and digits. Letters and digits are order just the way we would expect, but letters and digits are not comparable.

3.4 IF Statement

3.4.1 An if statement consists of a condition, a then statement, and an optional else statement. If the condition is true, the then statement is executed; otherwise the else statement is executed.

3.4.2 Proper indentation of it-then-else statement is essential to readability.

3.5 Solving Problems with Decision Steps

See the textbook for the examples.

3.6 Tracing an Algorithm or Program

· Tracing a program (or algorithm) means executing the program “by hand”. The programmer manually goes through the program and executes the statements just like the computer will do. This process is called hand trace or desk check.

· Program tracing is an important technique in program development and debugging. It is important to make sure that the program is correct before actual coding, and it is a very useful technique in locating the logical error.

· Programming tracing must consider all possible combination of inputs, especially those “boundary conditions”.

3.7 Solution by Analogy

To solve a problem by learning from the solution to a similar problem.

3.8 Other IF Statement Forms

· A logical IF puts the then statement right in the same line as the condition. It is much simpler and concise.

· A nested if statement is an if statement in which the then and/or the else statement is another if statement.

· A flow diagram may clarify the exact control flow of a complex nested if statement.

· A multiple alternative decision is a series of if statement where the control flow will transfer to the first then statement for which the corresponding condition is satisfied.

· Note that the order of how these conditions are tested is important when they are not mutual exclusive.

3.9 Common Programming Errors

· ELSE and END IF must appear in their own lines, unless an ELSE is followed by an IF.

· IF-ELSE-ENDIF must be properly indented

· Pay attention to the conditions in a multiple alternative decision, especially their order.

3.10 Fortran 90 Features

· Relational operators can be specified as <, >, <=, >=, ==, and \=.

· A case construct selects a statement to execute according to an expression. Default condition is also included. This provides better readability and reliability.

