Lecture Note 7 for “Computer Programming”

Instructor: Pangfeng Liu

Chapter 8 More Arrays and Subprograms

8.1 Multidimensional Arrays

· A two dimensional array in Fortran has row and columns, just like a matrix in linear algebra.

· REAL A (5, 5) declares a matrix of 5 rows and five columns. REAL B (-1:5, 10:20) declares another matrix with user-specified upper/lower bounds on its indices.

· The implied DO loop still works. (A (3, J), J = 1, 5) means the third row in matrix A.

· The partially defined array can be used in I/O statements like READ and PRINT.

· Nested loops are used to process a multidimensional array, where each index variable takes care of a subscript.

· If the matrix is processes one row at a time, it is in “row major”. If it is processed one column at a time, it is in “column major”.

· The array elements can be mapped to memory in row or column major. Fortran uses column major. As a result if an array is referenced by its name only, the data will be accessed in column major.

· Partially defined array can have nested implied DO loop. For example, ((TABLE (I, J), J = 1, 3), I = 1, 5) refers to the five rows of TABLE.

· Fortran can have up to 7 dimensions.

8.2 Multidimensional Array Arguments

· Case Study: image enhancement.

· Input data

· Noise reduction

· Gray level reduction

· Display image

8.3 Searching an Array

· Lear search goes through the array until the desired element is found.

· The end condition is that either the element is found or we have come to the end of the array.

8.4 Sorting an Array

· The bubble sort reorders the elements by switching two elements when they appear out of order.

· The end condition is that either there is no out-of-order element pair or all pairs have been checked.

8.5 Grading Problem

· See the textbook for detailed explanation.

· Part of the data values are kept between UPDATE is called by SAVE statement.

8.6 The SAVE Statement and Simulation

· The SAVE statement saves the state of the local variables in a subprogram, so that they retain their value next time when this subprogram is called.

· The initialization must be done through DATA, not assignment.

· The application includes pseudo random number generator, in which the current random variable is used to generate the next one, so its value must be kept.

8.7 COMMON Blocks

My advice will be “DO NOT USE IT!!!”
