Python Unit 3

Lesson 2

WHILE & BREAK
Suggested readings

7.4 While with break

7.5 Square roots
There is a common alternative format for the WHILE loop where control is not determined by the WHILE conditional expression.  Instead,  the While loop is set to continue forever, or what is known as an infinite loop.  The loop is then ended (terminated) by a “BREAK” command, placed somewhere in the loop code.  Here is an example:


string = ' '


while True:



While_loop Statement 1



While_loop Statement 2



While_loop Statement 3



if string = 'done'




break


Statement after loop
NOTE:
if you use this technique in a large complicated loop, put a comment at the top of the loop that explains where the break is located.
ASCII
The ASCII code is a system used to encode the alphabet and other symbols we read, into binary numbers a computer can understand. ASCII is an acronym that stands for the American Standard Code for Information Interchange.  It was developed in the 1960s for Teletype machines.  Computer systems now use ASCII to get information for the keyboard and store it in text and data files.


Since ASCII was invented for the English language, computer scientists have developed a new system to expand the ASCII system and encode the symbols of all the world's languages and alphabets. This new system is called Unicode.

Using ASCII
When writing your programs, you might have noticed that character strings will work with the mathematic comparison operators ( <  >  <=  >=  ==  != ).  You can do this because your computer understands letters and other symbols as ASCII binary numbers.  Programmers use this knowledge to manipulate letters and symbols in some very interesting ways.
ASCII Conversion functions
The ord() built-in Python function takes a letter or symbol and converts it to that symbol's  corresponding position number in the ASCII code.  Open your Python interpreter and play with the ord() function.  You should be able to answer the following questions:

· The upper and lower case letters appear in the ASCII chart in alphabetic order.  At what number do the uppercase letters start?

· At what number do the lower case letters start?

· Where do the numeric digits occur?

· Do lower case or upper case letters appear first in the chart?

· Which numeric symbol is listed first, 0 or 1?

Use the following commands to answer these questions:

ord('A')
ord('a')

ord('1')

ord('0')
The chr() built-in function takes you in the other direction.  If you put an integer into the chr() function,  it returns the corresponding ASCII symbol.  While the chr and ord functions might not seem to be  immediately useful, these are very good tools to keep in your to keep in your tool box for later use.  

ASCII Technical Information
The original ASCII encoding system used 7 bits (binary digits).  From your studies in binary math, you should remember that a 7 digit binary number (26)can represent the number 0 through 127.  Since todays computers function with 8 bit binary numbers,  the ASCII code was modified to an extended set of 256 characters (27).

Reflection Question
In theory,  looking for an ASCII symbol larger than 255 should return a error, but it doesn't.  Try to use the chr() function and see.  Can you explain why.  

Programming Exercises:
1.  Write a program to accept a number from a user and calculate its square root.  Use Newton's formula from the text (in section 7.5). Show how many steps it took to find the answer (you may also print the intermediate calculations).  Remember to create a user interface that explains what the program does and how to use it.  The program should continue to accept user input until the user tells it to stop.  It is much easier to code this program with a WHILE – BREAK loop.

2- print the ASCII characters from  0 – 127.  you should suppress the line feed in the print() statement so the program output will fit on the screen (without line feed suppression you will get a very long list).  Be sure to print the ASCII number with the corresponding symbol.

2b.  Modify program 2 to print your ASCII chart to the screen in 4 or 5 columns (it won't work perfectly but close will do).  

2c. Write a program that only prints the following groups of ASCII characters:

· Upper case letters

· Lower case letters

· Numerals

· Print the titles above each group followed by the character set underneath.  Your output should be neat and clear.

3 – Write a program that asks a user for a letter number or symbol and then searches the ASCII character set for the corresponding ASCII code number.  Do not use the ord() function but create a program that loops through the ASCII character set and finds the corresponding number.  As always your user interface should explain what your program does and reports clearly its results.  

Optional:

Your program should also report back if the requested character or symbol is not found by your search in the ASCII chart.   
