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Python Lab 3 Activities
DandI and MON Fall, 2009 
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These lab activities assume you have already completed the chapter reading and the assigned pre-lab exercises, on paper to discuss, annotate, and then to hand in.  If you do not prepare for the lab, you will likely not be able to complete the lab work on time.

At the beginning of the lab we will gather (DandI students in the Solarium and MON students in the Grotto) for a discussion of the pre-lab exercises and the chapter material.  After the discussion, proceed with the following lab activities. 

By the end of lab, 3:30 or preferably earlier, you should copy/paste the programs assigned for lab that you have completed to the appropriate lab folder in your Cubbie.  Even if you completed these programs with a partner, you should both copy/paste into your respective Cubbie.

Learning Objectives for this Lab:

1. Concepts:  

a.  Why types matter, and how languages do type conversions for numbers.

b.  How computers represent numbers internally.

c.  That libraries can extend a programming language

2. Skills:  

a. Python types for numbers: int, float, long int

b. Numeric operations in Python.

c. Practice with Python built-in functions:  range(), type(), int(), float(), round()

d. How to use the Python Math Library.

3. Abilities:  

a. Converting decimal numbers to binary.

b. Exploring the largest integer a particular language can represent.

Lab Activities:

1. If it is not already there, create a lab3 folder in your own directory (Students) where you will keep your lab3 work.  If you are working with another person, create a lab3 folder in Workspace for both of you.   
2. Try using the "type" command on the expressions shown in the sequence of interactions on p53 in the text. Remember:  these experiments are part of a conversation with the Python Shell (interpreter), not the IDLE editor. 
3. As you learned in the last lab, every literal and every expression has a type in Python. Try using the python command "type" on some the following expressions and make sure you understand and believe the result: 

>>> type(3+4)

>>> type(3.0 + 4.0)

>>> type(9/5)

>>> type(9.0/5.0)

>>> type(9.0/5)

>>> type(9/5.0)
4. Using the Python interpreter, calculate the value of each of the numerical expressions above. For example: 

>>> 3+4

>>> 3.0 + 4.0

>>> 9/5

>>> 9.0/5.0

>>> 9.0/5

>>> 9/5.0
5. Can you explain the connection between the type of an expression and the actual values you get? Experiment with the expressions on p54 of the text to make sure you understand the types and values of various expressions built from the basic Python operators at the top of p54.

6. Explain how you could find the square root of 2 using the math library.
7. What is the ** operator for? What is the math.exp(x) library function for? How are they similar and how do they differ? Explain how you could find the square root of 2 using the ** operator. How would you find the cube root in Python?
8. Write a small program called mySqrt.py to input a number n and then calculate the square root of n, ten to the power n, e to the power n and print out the results. 
9. Write a program fact.py that prompts the user for a positive number and then calculates and prints the factorial of that number using one of the algorithms on p59 or p60. Make sure you understand how your program works. Explain to a classmate how your program works. 
10.  Explain what an accumulator variable is. What is the accumulator variable in your fact.py program? Why is it called an accumulator variable? 
11. Using an accumulator technique, write a program pow2.py that inputs a non-negative number n and then computes 2 to the power n using multiply and without using the ** operator. What will you initialize your accumulator to?
12. Follow the discussion on pp61-64 and then see if, using Python, you can find what Python thinks the maximum integer and maximum word size for the machine you are currently using. 
13. By studying the table on p62 can you figure out how to represent the number 21 in binary? 
14. Read and try the examples of type conversions and rounding on pp67-68. Experiment with type conversion and rounding by predicting what the following expressions will print in the Python interpreter and then trying them to check your guesses. 

>>> float(3.1)

>>> float(4)

>>> int(3.500)

>>> round(3.500)

>>> int(round(3.500))

>>> round(int(3.500))

>>> int(5.0/9.0)

>>> int(5/9.0)

>>> round(5.0/9.0)

>>> round(int(5.0/9.0))

>>> round(5/9.0)

>>> round(5.0/9)

>>> round(5/9)

15. After you complete and understand the activities above and understand the Chapter 3 programs in the text, but before the end of lab, copy/paste the three programs you completed during lab (mySqrt.py, fact.py, pow2.py) into your Cubbies\xxxyyynn\python\lab3. You do not need to turn in a transcript of your conversation with the Python interpreter; just the printout of your program(s).   That said, you should be prepared to answer questions about the thought experiments above (e.g., #10), even though there are no programs associated with them.
16. Proceed to the assigned homework programming exercises at the end of the chapter. If you have done all of the activities above, you'll find that you've already completed some of the programming exercises. 
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