QBasic Lesson 4-3 Better Output

QBasic Lesson4-3:  Producing Better Output  

Objectives:  The students will 

· Know how to print the SPC command

· Be able to use the LOCATE

· Be able to use the PRINT USING statement

· Be able to use the BEEP statement

· Be able to use the ASCII table and CHR$

· Know how to color printing

· Be able to use the Edit Menu

· Be able to use the GOTO statement

The SPC Statement

SPC goes inside a PRINT statement or a LPRINT statement.  SPC specifies how many spaces to skip.  This keeps you from having to type many string constants filled with only spaces.

The SPC format

	SPC (space value)


Space value is the number of characters to skip before printing the next value.  This value always goes in parentheses after SPC. Never use SPC by itself.

Remember QBasic always prints a space before each positive number and after all numbers.

The LOCATE Statement

The screen is divided into 25 rows and 80 columns.  You can place the cursor at the screen position at which you want to print with the LOCATE statement.

The format of LOCATE is as follows:    

	LOCATE  [row #] [ , column # ]


row # has to be a number from 1 to 25

column # has to be a number from 1 to 80

Example

	LOCATE  ,  40


Places the cursor at column 40 and does not change the row that the cursor is on.

PRINT USING is especially helpful for printing numbers.  You can print dollars and cents, a plus or minus sign in front of or at the end of a number, and so on.  These items are controlled by a format string inside the PRINT USING statement.
The formats of PRINT USING and LPRINT USING are as follows

	PRINT USING  format string;  expression  [; expres2 . . .]

LPRINT USING  format string;  expression  [; expres2 . . .]


Format string is a string constant or string variable that controls the appearance of the output.  In format string, you specify output control information such as the decimal places.  The rest of the statements are like regular PRINT and LPRINT statements.  The expressions are one or more variables or constants separated by semicolons.  
You can use commas in place of semicolons.  The commas are misleading; they do not force the variables over to the next print zone because PRINT USING’s output is controlled solely by the format string.
You use PRINT USING primarily for numbers; you can place four string control codes inside format string.  Each of these codes prints the characters in the string differently. Until now, you could print strings and string constants only exactly as they appear in memory.  When you use the format string-control codes in the table below, however, you can print strings in more than one way. Any character not listed in the control-code table prints exactly as you type it.

	Control Code
	Explanation

	
	

	!
	Requests that only the first character of the string constant or variable prints.

	\ \
	Prints at least two characters of the string constant or variable: one character for each backslash and blank.  If you insert one blank between the backslashes, the first three characters print.  Two blanks print the first four characters, and so on.

	&
	Prints the string as it would appear in a regular PRINT or LPRINT statement.

	_
	Literally prints whatever character follows the underscore.  __, _!, _\, and  _&  are the only way to print an underscore, exclamation mark, backslash or ampersand.  


You cannot include more than 24 characters in a format string.  If you do, you will get an Illegal function call error message.  

Example:

To print only the first and last initial

	PRINT USING “!!”; firstName$; lastName$


To print a space between the first and last initial

	PRINT USING “! !”; firstName$; lastName$


To print a period after each initial and a space between

	PRINT USING “!. !.”; firstName$; lastName$


You can put a format string in a string variable

	LET fs$ = “!. !.”
PRINT USING fs$; firstName$; lastName$


Printing Numbers with PRINT USING  
 You rarely want numeric data to print exactly as it appears in memory, because it might contain more decimal places than you want to print.  You will want control over the placement of the number’s sign, decimal places, commas, and so on.

PRINT USING numeric-control codes

	Control Code
	Explanation

	
	

	#
	Print one number for every pound sign in the format string.  If the number contains fewer digits than the total number of pound signs,  QBasic right-justifies the number and pads it with spaces to the left.

	.
	Ensures that QBasic prints a decimal point, even for whole numbers. QBasic rounds if necessary.

	+
	Forces the sign (+ or -) of the number to print, even if the number is positive.  If you put the + at the beginning of the format string, the sign is printed at the beginning of the number.  Putting the + at the end of the format string forces the sign to print at the end of the number.

	-
	To print negative numbers with trailing minus signs (and no sign for positives), put the – at the end of the format string.

	**
	Prints asterisks to the left of the number.  If the number does not take as many spaces as the total number of pound signs and asterisks, asterisks fill the extra spaces.  This is called a floating asterisk because it prints one or more asterisk immediately to the left of the number, regardless of how many digits the number has.

	$$
	Prints a dollar sign to the left of the number.  This is called floating dollar sign because it prints immediately to the left of the number, regardless of how many digits the number has.

	**$
	Designed for printing check amounts.  These three print positions force asterisks to fill from the left, followed by a dollar sign.  If the number is negative, the minus sign prints directly to the left of the dollar sign.

	,
	Prints commas in the output. You can put the comma in one of two places in a format string.  A comma to the left of the decimal point (if there is one in the format) causes commas to print every third digit of the number.  No commas print in the decimal portion of the number.  Putting the comma at the end of the format string prints a comma at the end of the number if the number contains a decimal point.

	^^^^
	Prints the number in scientific notation, in E+xx format

	^^^^^
	Prints the number in expanded scientific notation, in E+xxx format.


Examples:

	REM   Programmers name: John Doe 

REM   Filename:  Les4_1.bas

REM

‘          This program demonstrates the power of a variable by assigning

‘         the results of a formula to a variable

REM 

‘Initalize data variables

empName$ = “Joan Smith”

payDate$ = “10/09/04”

LET  hoursWorked = 40                   ‘Total hours worked          

LET  rate = 7.50                                 ‘Pay per hour
LET taxRate = .40                             ‘Tax rate percentage

grossPay = hoursWorked * rate

taxes = taxRate * grossPay

netPay = grossPay – taxes

CLS
PRINT “As of: “; payDate$

PRINT empName$; “ worked”; hoursWorked; “hours”
PRINT USING “and got paid $$##.##.”; grossPay
PRINT USING “After taxes of: $$##.##,”; taxes

PRINT USING “his take-home pay was: $$##.##.”; netPay
END


OUTPUT
	As of: 10/09/04

Joan Smith worked 40 hours

and got paid $300.00.

After taxes of: $120.00,

His take-home pay was: $180.00.

Press any key to continue


The grossPay and netPay variables can be as large as $999.99, because a total of seven places are reserved for the dollar sign, amount and decimal point.  If the pay is more than $999.99, QBasic would print the number preceded by a percentage sign to warn you that the number could not fit in the specified format.  To expand the field, add a pound sign and comma before the decimal point.
The commas and periods at the end of the format strings are not control codes.  Because they appear at the end, QBasic prints them literally.

EXAMPLE CODE

	Code
	Explanation
	Output

	PRINT USING “|######|”; 9146
	Numbers print right-justified
	|  9146|

	PRINT USING “#####.##”; 2652.2
	Always prints two decimal places
	2652.0

	PRINT USING “#####.##”; 2652.212
	Round is needed
	2652.21

	PRINT USING “+###”; 45
	Always prints plus or minus
	+45

	PRINT USING “+###”; -45
	Always prints plus or minus
	-45

	PRINT USING “###+”; 45
	Prints the sign at the end
	45+

	PRINT USING “###-”; 45
PRINT USING “###-”; -45
	Only prints the sign at end if negative
	45
45-

	PRINT USING “**####.##”; 2.5
	Left and right fills with asterisks 
	*****2.50

	PRINT USING “$$####.##”; 2.5
	Floating dollar sign
	        $2.50

	PRINT USING “**$###.##”; 2.5
	Combine the tow for checks
	****$2.50

	PRINT USING “######,.##”; 3234.54
	A comma before the decimal
	   3,234.54

	PRINT USING “####,.##,  ”; 3234, 7832; 4326
	Repeating format string
	3,234.00, 7,832.00, 4,326.00

	PRINT USING “#.##^^^^”;  0.00012
	Scientific notation
	0.12E-03

	PRINT USING “#.##^^^^^”;  0.00012
	More precision
	0.12E-003

	PRINT USING “###”;  43567.54
	Not enough control codes
	%43568

	PRINT USING “_#_###.##_#_#”; 32.45
	Illustrates printing og literals
	##32.45##


The BEEP Statement
The BEEP command is a fun command that sounds the system unit’s speaker. 

The BEEP format
	BEEP


You can use the BEEP to warn the user, to signal the user for input, or to tell the user that an operation is finished.
The CHR$ ( ) Function
Your computer uses a table that includes every character your computer can represent. This table is called the ASCII table.  The ASCII also contains special characters not on the keyboard.  Your computer internally represents these ASCII characters by their ASCII numbers.  A different number is assigned to each character.  

There are 256 ASCII (characters) codes (0-255).  Your computer stores characters in binary format. Eight bits make a byte.  Because you can represent every possible PC character in eight bits, eight bits are required to represent a byte or a character.
To print the other characters on the ASCII table that do not appear on your keyboard you will need to use the CHR$ ( ) function.  

The format of the CHR$ is as 
	CHR$ (ASCII number)


ASCII number can be a numeric constant or a numeric variable.  CHR$ is not a command, but a function.  Like TAB and SPC, CHR$ does not appear by itself but is combined with other statements.  
The first 31 ASCII codes represent nonprinting characters.  Nonprinting characters cause an action to be performed instead of producing characters.  

The higher ASCII codes are line-drawing characters.  With practice, you can combine them to form shapes and boxes that enclose text on-screen.

The COLOR Statement
You can add color to output with the COLOR statement.  

The format of the COLOR statement

	COLOR  [foreground #] [ , background #] [ , border #]


foreground # is a number from 0 to 31 that represents the color of the characters on screen,  background # is a number from 0 to 7 that represents the color of the screen behind the characters, border # is a number from 0 to 15 that represents the border drawn around the screen’s edges

Each of these variables is optional.  The border works for CGA (Color Graphics Adapter) monitors only and is not supported for EGA, VGA or MCGA monitors.

If you do not specify a parameter, the current color does not change.  The COLOR statement only affects future PRINT statements.
Color numbers for the COLOR statement         

	Color Number
	Monitor Color

	
	

	0
	Black

	1
	Blue

	2
	Green

	3
	Cyan

	4
	Red

	5
	Magenta

	6
	Brown

	7
	White

	8
	Gray

	9
	Light blue

	10
	Light green

	11
	Light cyan

	12
	Light red

	13
	Light magenta

	14
	Yellow

	15
	Bright white


If your add 16 to the color number, the characters blink in the color of that number.  For example if you add 16 to color number 12 (12 +16) and set the foreground color to 28 the text in the next PRINT statement will be blinking light red.
The EDIT Menu
To open the EDIT Menu  use    Alt + E

To Cut use       Shift + Del

To Copy use     Ctrl + Ins

To Paste use        Shift + Ins

To Clear use       Del
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Review Questions

1. What statement produces formatted output on the printer?

2. True or False: You can use either a string variable or a string constant as a format string.

3. What are the ASCII numbers for the following characters?

a. M

b. $

c. £

d. z

4. What happens if you put a character other than a control code inside the format string of a PRINT USING statement?

5. What is the largest number that accurately prints with the following format string?

	   ####,.##


6. True or False:  The following two statements do exactly the same thing:

	BEEP

LPRINT CHR#(17)


7. What output occurs, given the following PRINT USING statement?

	PRINT USING  “####”;  34543.21


8. What colors and attributes are set by the following COLOR statement?

	COLOR  27, 5


9. What output is produced by the following LOCATE statement?

	LOCATE  12, 40
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Exercises

1. Write a program that prompts for three grades (with INPUT) to be put into three variables.  Compute the average of the grades.  Print the average onscreen with two decimal places.

2. Write a program that asks for the user’s favorite month.  Change the screen colors, clear the screen, and use LOCATE and PRINT USING to print the month’s first three letters on-screen in five different places.

3. Write a program that asks the user for an ASCII from 32 to 255.  Print the ASCII character that matches the number that the user entered.  Continue to ask the user for the number until the user presses Ctrl + Break.

4. Produce a report showing the user’s business expenses.  Ask the user for a description of each expense and the dollar amount, one expense at the time.  After printing an appropriate title at the top of the paper, print the expenses and their descriptions down the page.  Make sure that you print with dollar signs and two decimal places.  Because of the user’s accounting requirement, all negative amounts (earlier expenses that were reimbursed) should have trailing negative signs.  (Because a GOTO is required to keep asking the user of the next expense, the user can stop the program only by pressing Ctrl + Break.)  Prompt users to press Ctrl + Break when they want to end.
5. Write a program that draws a picture.  Use the CHR ( ) command and the ASCII table for each character that appears on the screen.  Use LOCATE to move the cursor.  Use COLOR to make your creation a colorful as possible.  Make the computer BEEP to get the user’s attention when the drawing is complete.  Use Google to search ASCII Art to view some examples.
