COMPUTER xe "computer:Programs Chapter"PROGRAMS

Computers make it easier to do a lot of things, but most of the things they make it easier to do don’t need to be done.  Andy Rooney, American news commentator, (1919 - )


This chapter contains programs I wrote in the C++ programming language to verify some of the assertions that were made in the book.  Programmers and non-programmers alike may enjoy reading the comments in the programs.  The comments are written in normal English and appear after //, double-slashes.  When a program is executed, comments are ignored.  The reason a programmer puts comments in his program are:

1.  To provide clarity and to help the programmer remember his logic when he makes changes to the program in the future.

2.  To allow another programmer to easily understand and use the original programmer’s work.

3.  To allow others, even non-programmers, to be able to grasp the purpose of the program and the logic used in the program.


In computer programs, we often number items starting with 0 instead of 1.  For example, the cards in a seven-card studxe "seven-card stud:storing hand in computer program" hand may be stored as an array of seven elements numbered from 0 to 6.  The cards are represented by the numbers 0 to 51, with the Deuce of clubs as card 0 and the Ace of spades as card 51.  A card value of  –1 indicates that there is no card for that element in the array.


Computers use the binary number system.  Every number and even every program command can be reduced to a string of 1’s and 0’s.  In a binary number, each 1 or 0 is called a binary digit or bit for short.  In the programs that follow, each integer, int for short, is represented as a 16-bit number.  The bits in a 16-bit number are called bit 15 down to bit 0 corresponding to the 215 position down to the 20 position of the number.  When representing a negative number, the computer sets the highest order bit to 1.  The other 15 bits give us the magnitude of the number.  When dealing with a quantity that can’t ever be negative, we use what are called unsigned integers.  This allows us to get twice as large a range in the positive direction since we can use the highest order bit as the 215 th place.  Numbers that contain decimal points are designated as float, the name being derived from the idea that the decimal point can be anywhere in the number.  A float number is stored in a binary form of scientific notation: one part for the decimal places and one part for the exponent.  Float variables have storage for six significant decimal places.  If more accuracy is required, we use double precision variables by designating them as double.  Double precision values have fifteen significant decimal places. 

 When writing binary numbers, we usually group them four at a time for conciseness and write the numbers in the base 16, or hexadecimal, system.  The decimal numbers 10, 11, 12, 13, 14, and 15 are written as a, b, c, d, e, and f in hexadecimal.  To indicate that a number is written in hexadecimal, we use the prefix 0x in front of the number.  Some unsigned 16-bit binary integers with their hexadecimal and decimal equivalents follow.

Binary



Hexadecimal

Decimal

00000000000000010

0x2


2

00000000000001000

0x10


16

00000000000001100

0x18


24

00000000011111110

0xfe


254

11111111111111111

0xffff


65535

Notes for readers who actually want to understand the program code
In computer programs, = means “is assigned to.”  In the C++ language, = = means “is equal to.”   In algebra, x = x + 2 is an equation with no solutions.  In a computer program, x = x + 2 means assign x to the value two more than its current value.  So, if x = = 6 before the statement was executed, then x would be equal to 8 afterwards.

*, an asterisk, is used for multiplication.

**, two asterisks, denotes exponentiation.

Division between integers yields the integer part of the division.  For example, if x is an int variable and if x = = 32, then x/13 equals 2.

The remainder of a division is calculated by using %, the modulus operator.  For example, if x == 32, then x % 13 equals 6. 

In the C++ language, x += 2 is a shorthand way of writing x = x + 2.  Any operator can be combined with an equals sign to create a shorthand version that means “perform the operation on the variable and the number on the right hand side of the equals, and then assign the result to that variable.”  If x =  =  3, then x *= 6 yields the result x equals 18.

Since adding one to a variable occurs so frequently in computer programs, x += 1 has a further shorthand notation x++, which is read “x plus plus” and called the increment of x.  Likewise, x – = 1 can be written concisely as x – – , which is called the decrement of x. 

Increments and decrements can be used as part of more complex statements.  When used in this way, the computer executes the statement first and performs the increment or decrement afterward.  For example, if x  = = 11, the statement

y = x++/4;

assigns y the value 2 and then increments x to the value 12. 

Computer programs are made up of a main program and functions that are called on to do specific tasks.  Functions may also return a value to the calling program when they are finished with their task.  For instance, if the function returns an integer, we say it is an int function.  If a function doesn’t return a value we say it is a void function.  One of the functions used in the programs that follow is named handeval.  This function takes any poker hand and returns an unsigned number: the higher the number, the better the hand. 

An array of numbers is denoted by [ ], square brackets.  For example, poker hands in the programs that follow are stored as an array named cards[].

#define is a C++ convention that allows us to define constants that are used in a program.  For example, if we write a program that is used only for nine-handed poker, we may use

#define NUMPLAYERS   9

This definition makes the program more readable.  When we see NUMPLAYERS used in a statement instead of the actual number 9, even though it means the same thing, we understand the reason 9 was used in the program.  Also, if we change the program to work for eight-handed poker, it is easier to change the constant definition to

#define NUMPLAYERS  8

 instead of going through the program and changing all of the relevant 9’s to 8’s.
