Chapter 2 Lecture Notes (9/13/99)

Variables

Programs need to manipulate data.  Variables have a name and they represent (address, length) pairs that are used to hold data.  For example, a variable X might represent the data at address 100 and length 2 (2 bytes or 16 bits). Because it is 16 bits, it could represent a positive integer from 0 to 65536 (216) or a signed number from (-32768 to 32767). Variables must also have a type.  We will mainly be dealing with variables of type integer and real.

Data Types

All variables must first be declared before they can be used.  All variables also have a type.  The type of a variable specifies two things: the length of the variable (in bytes) and how the variable is to be represented (signed integer, unsigned integer, floating point number, character, boolean value, etc.)

To declare a variable, we use notation like this:

VAR X : integer;

Note that when we declare variables, they are not initialized, which means that their initial values are whatever data happens to be in that memory location previously.

The most common types in Pascal are INTEGER, REAL, CHAR, BOOLEAN, and STRING.

Constants

Constants are values that can not change.  You can assign a name to a constant (we won’t talk about this now), but normally constants are just values or expressions that you type in your source code (actual or evaluated values, such as 3, 1/2, or 1.25).  These types of constants also have a type, but it is not declared.  For example, if I have a 3 in my source code somewhere, the compiler assumes the 3 represents an integer.  If I have a 3.0 in my source code, the compiler assumes that the 3.0 represents a floating-point (REAL) value.

Assignment Statements

To assign a value to a variable, you must use the following form:

variablename := value;

The value can be another variable, a constant, or an expression, such as X+2.  The value might be an expression that contains the variable that we’re assigning, such as this:

X := X+2;

This increases the value of X by 2.

Type Compatibility

Assigning an INTEGER constant, variable, or expression to a REAL variable is allowed, but assigning a REAL constant, variable, or expression is an INTEGER variable is not allowed in Pascal.

Arithmetic Expressions

Arithmetic expressions can be used anywhere in your Pascal code (and normally they are used quite frequently in programming).  Arithmetic expressions use variables, constants, and operators, such as +, -, *, and / (for adding, subtracting, multiplying, and dividing, respectively).  Expressions are evaluated and represent (as a whole) a single value and type.  Operators use the same order of precedence that is used in math equations, this order:

· If parentheses are present, they determine the order of operations.

· If the order is not determined by parentheses, then multiplication and division operations are evaluated before addition and subtraction operations.

· If there is still a question as to which operation to perform first, the competing operations are performed from left to right.

How to Determine the Type of an Arithmetic Expression

· Combining something of type real with something either of type integer or type real always yields something of type real
· Combining anything with the division sign, /, always yields something of type real.

· Combining two things of type integer with either the addition sign, +, the subtraction sign, -, or the multiplication sign, *, yields something of type integer.

· Placing a minus sign, -, in front of an arithmetic expression does not change its type.

· Use the div operator to divide two numbers and get an integer (truncates decimal)

· Use the mod operator to get the remainder after a divide (gives an integer)

Example expressions (with assignment):

VAR

  A,B,C : INTEGER;

  X,Y,Z : REAL;

…

A := B+C+2;

Y := A; (okay)

A := Y; (illegal!)

A := A+X; (illegal)

A := A/2; (illegal)

A := A*2+4+C*B;

A := A*((2+4)+C)*B;

Scope

(we’ll talk about scope at a later time)

Output

The writeln and write statements are used to output text to the screen.  Any combination of variables of different types as well as strings may be output.  The strings of characters are enclosed in single quotes.  The items to be output are listed in the order in which they appear.  The computer will not insert extra spaces.  Values of type REAL are often output in E notation.

Example:

X := 1234.56;

writeln(X);

Output:

1.2345600000000E03

…which means 1.2345600000000x103
To output a single quote, use two in the writeln statement: ‘’

The difference between writeln and write is that writeln proceeds everything with a newline character.

Use commas to separate items in a writeln statement:

writeln (N1, ‘ plus ‘,N2,’ equals ‘,N1+N2);

(Expressions and constants as well as strings and variables can be used in a writeln statement.)

Input

The readln and read statements are used to gather input from the keyboard.  These statements work just like their counterparts, the writeln and write statements, except that only variables can be used with the readln ad read statements.  readln and read gather input from the keyboard and insert the data directly into the variables that you provide.  The difference between readln and read is that readln instructs the computer to go to the next line after reading values for all variables, thus causing the rest of the input line to be discarded.

Example:

VAR X,Y: INTEGER;

…

read(x,y);

Input:

12 18

Result:

X now contains 12 and y now contains 18.

Identifier Names

Identifiers can be upper and lower case but may not be reserved words.  Reserved words are words that are Pascal statements.  Also remember that Pascal is not case sensitive.

Putting the Pieces Together

When writing a program, you need a program heading and body structure, which looks like this:

program myProgram (input, output);

(variable, constant, and type declarations)

BEGIN

…

END.

Spacing, Line Breaks, etc.
In Pascal, any two identifiers or numbers must be separated by one or more spaces.  Pascal compilers will accept any number of blanks and/or line breaks.  This allows you to use indenting and blank lines to make your source code more readable.  Also, make variable names descriptive.

General Program Structure

After all is said and done, your general program structure is like this:

program program_name (input,output)

VAR

variable-list

CONST

constant-list

TYPE

type-list (we’ll get to this later)
procedures and functions (we’ll get to this later, too)
BEGIN

program

END.

