Lecture Note 4 for “Computer Programming”

Instructor: Pangfeng Liu

Chapter 4 Repetition and Loops

4.1 Repetition in Programs

· It is essential to repeat a segment of code in computer programming.

· The repetition can be applied on different data for the same data manipulation, or on a series of computation until the job is finished.

· The DO loop is the simplest form of loop in FORTRAN. A DO loop consists of a label, a loop control variable, a CONTINUE statement, a loop body, and three values that specify how the loop repeats itself.

· The DO loop starts as a DO statement and ends with the corresponding CONTINUE statement with the same label. The loop body consists of statements in between, which will be executed every time the loop repeats. A label is a number with at most 5 digits. 

· The control variable is initialized as indicated by “initial value”, and checked every time with the “limit”, and incremented by the amount of “step”. If the step value is not present, it is assumed to be 1. If the step value is positive, the loop repeats until the control variable is greater than the limit, otherwise the loop ends when the control value is smaller than the limit.

· See the textbook for plenty of examples. 

4.2 The General DO Loops

· Avoid using REAL as DO loop control variables since they tend to have numerical problems.

· The condition is checked before the execution of loop body, so it is possible that the loop will not be executed at all.

· The loop will execute (limit – initial + step) / step number of times.

· In any case, the control flow will execute the next statement after the loop when the loop is finished.

4.3 Accumulating a Sum

Be sure to initialize the variable when it is supposed to accumulate something.

4.4 Generalizing a Solution

· Modify the solution to another problem so that is can solve a new problem.

· Be sure to account for the situation that the number of data is 0. Computer programming has a lot of these “boundary condition”.

· Defensive programming is the arts of assuming that “everybody makes mistakes”.

4.5 Computing Payroll and the Value of e

In the computation of e, notice that it is convenient to compute the next term from the previous one.

4.6 The WHILE Loop

· Sometimes it is not known how many iterations a loop should go, instead we know the Boolean condition that it should. In this case a condition loop, rather than a DO loop, is much better.

· A condition loop, or a DO WHILE statement, has a Boolean expression that will be evaluated every time before the loop body. If it is true, the loop body will be executed, otherwise the control goes to the next statement after the loop.

· DO WHILE is not part of F77 (it is in F90), but is included to emphasize structure programming.

· We can always simulate a DO loop with a DO WHILE, or simulate a DO WHILE with IF and GOTO, but they are all “unnatural”.

· The key of good programming is to find the most appropriate construct for the job.

· A sentinel-controlled loop is to use a special value to indicate the end of data. Note that the data must be input first, then the loop starts by checking for the sentinel value, and then the data must be input again. 

· A flag-controlled loop uses a Boolean variable as the flag of whether the loop should be repeated. Note that the Boolean flag must be initialized so that the loop can start at the beginning.

4.7 Nested Control Structures

The control structures can be nested to create complicated flow control according to the given data. For example, an IF statement in a loop works as a “filter” on the data before processing.

4.8 Computing Radiation Levels

· Make sure you understand the meaning of SAFFAC, the safe factor.

· Be sure to compute the common sub-expression, or loop bound outside of the loop for efficiency.

4.9 Debugging and Testing Programs

· Antibugging is to prevent the bug from happening–it is easier said than done. Antibugging requires careful desk tracing of your algorithm.

· The first step in debugging is to locate it. The code should be divided in to logical segments and values should be output between two segments in order to locate the problems.

· Use debugging tools if available–they usually work much better than this “print-and-see” approach.

4.10 Common Programming Errors

· Know when to use DO loop, and when to use condition loop.

· Use the correct END to match the corresponding control structure.

· Match the label of DO and CONTINUE

· A comma, not a period, should be in between the initial and limit.

· Label should have at most 5 digits.

· Distinguish “O” and “0”.

· The control structure hierarchy should be made clear.

· Be careful when writing the end condition for while loop. 

