
WRITING SIMPLE 
PROGRAMS
CSSE 120—Rose-Hulman Institute of Technology

Presenter
Presentation Notes
Answer questions from Q10 of quiz 1
Hand back quizzes
"What other questions do you have?"
Hand out new quizzes



Show Off Some Animations

Who would like me to show off their work?
Otherwise I’ll pick some programs at random

Presenter
Presentation Notes
Can open .py files from the Angel dropbox in a browser, copy and paste the text into a new IDLE window.



Setting Up IDLE Shortcut

Verify IDLE shortcut:
Launch IDLE 
(Start All Programs Python 2.5 IDLE)
In IDLE, choose File Open…
What directory does the “Open Dialog” start in?

CSSE 120?  Excellent, help a neighbor in need
Python25?  Follow the link in the Schedule details

http://www.rose-
hulman.edu/class/csse/resources/Python/installation.htm
Follow step 4 

Presenter
Presentation Notes
“Please raise your hand if you’re having trouble with this”
Make sure this works for everyone

http://www.rose-hulman.edu/class/csse/resources/Python/installation.htm
http://www.rose-hulman.edu/class/csse/resources/Python/installation.htm


The Python Interpreter

What it does:
Takes in Python commands
Converts them to 0s and 1s for the “CPU”
Gets answer back from “CPU”

How we’ll use it:
IDLE’s Python shell—lets us “talk with” the interpreter
>>> is a Python prompt

Q1

Presenter
Presentation Notes
Q1
* * A “prompt”  because it’s asking us to say the next thing.
Switch to IDLE and have them follow along
IDLE 1.2.1      
>>> print "Hello, World"
Hello, World
>>> print 2 + 3
5
>>> print "2 + 3 =", 2 + 3
2 + 3 = 5




Sequences of Statements

Functions
Named sequences of statements
Can invoke them—make them run
Can take parameters—changeable parts

Presenter
Presentation Notes
Show example in IDLE, detailed explanation on next slide
>>> def hello():
	print "Hello"
	print "I'd like to complain about this parrot"

	
>>> hello()
Hello
I'd like to complain about this parrot




Parts of a Function Definition

>>> def hello():
print "Hello"
print "I'd like to complain about this parrot"

Defining a function 
called “hello”

Indenting tells interpreter 
that these lines are part of 

the hello function

Blank line tells interpreter 
that we’re done defining 

the hello function

Presenter
Presentation Notes
* * *



Defining vs. Invoking

Defining a function says what the function should do
Invoking a function makes that happen

Parentheses tell interpreter to invoke the function

Later we’ll define functions with parameters

>>> hello()
Hello
I'd like to complain about this parrot

Q2

Presenter
Presentation Notes
Q2
Back to IDLE for another example
>>> def complain(complaint):
	print "Customer: I purchased this parrot not half an hour ago from this very boutique"
	print "Owner: Oh yes, the Norwegian Blue.  What's wrong with it?"
	print "Customer:", complaint

	
>>> complain("He's dead, that's what's wrong with it!")
Customer: I purchased this parrot not half an hour ago from this very boutique
Owner: Oh yes, the Norwegian Blue.  What's wrong with it?
Customer: He's dead, that's what's wrong with it!
# Get students to suggest complaints to try.  
# Switch back to slides
# We won’t be using parameters much for now, but we still need the parentheses



Saving Programs

Annoying to keep retyping
Can save definitions in separate files

Call modules or scripts
In IDLE, use File New Window

Can edit with plain old text editor (like Notepad)
Can use a programming environment

Recognizes what you type
Tries to help
Examples: IDLE, Eclipse

Presenter
Presentation Notes
“We’ll start with IDLE because it’s simple, then move to Eclipse because it’s powerful.”
Switch to IDLE, File  New Window
# A simple program illustrating chaotic behavior.
# Don’t worry if you don’t understand this yet, we’ll explain shortly
# From Zelle, 1.6

def main():
    print "This program illustrates a chaotic function"
    x = input("Enter a number between 0 and 1: ")
    for i in range(10):
        x = 3.9 * x * (1 - x)
        print x

main()

Use Run  Run Module



Running Programs

Like typing in all the lines, but easier
One way: Open file in IDLE and run it

File Open…
Select the file
Run Run Module

Another way: type import <module> at prompt
Replace <module> with name of module
Don’t type the “.py”
Example: import chaos

Q3

Presenter
Presentation Notes
Q3
Show importing chaos in Python
>>> import chaos
This program illustrates a chaotic function
Enter a number between 0 and 1: 0.1
0.351
0.8884161
0.386618439717
0.924864024972
0.271013185108
0.770503650563
0.689628322626
0.834760287106
0.537948645688
0.969383611133
>>> # Can re-run functions from an imported module using dot notation
>>> chaos.main()
This program illustrates a chaotic function
Enter a number between 0 and 1: 0.9
0.351
0.8884161
0.386618439717
0.924864024972
0.271013185108
0.770503650563
0.689628322626
0.834760287106
0.537948645688
0.969383611133




Your .pyc is in my directory!

A partially translated version of your file
Called byte code
Interpreter saves this to make loading faster
Try double-clicking it!

Presenter
Presentation Notes
Show .pyc files in folder
Double click choas.pyc
Note that text goes away too quick to see, but double-click will be handy for graphics programs later



Breaking Down Chaos

# A simple program illustrating chaotic behavior.
# From Zelle, 1.6

def main():
print "This program shows a chaotic function"
x = input("Enter a number: ")
for i in range(10):

x = 3.9 * x * (1 - x)
print x

main()

comments

Define a function called “main”

A variable called x

An input statement

A loop

The loop’s body

Assignment statement

Invoke function main

Q4

Presenter
Presentation Notes
Q4
“Answer Q4 while we go through this”
* * *
* Input statement: displays message, waits for user input, stores value in x
* Loop, On board: what does range(10) do?  So loop body runs 10 times, with i having a different value each time, it’s OK to ignore i in the body
Just like typing out the body 10 times
Assignment statement, calculates value on right-hand side of ‘=’, stores it back into variable on left-hand side

[Write code on board, omitting comments and first print, leave space between lines for intermediate results, walk through line by line interpreting the code by hand, might want to use magnets to keep track of where you are in the code, after first couple of iterations, start calling on students for next steps] [[Matt did this, but it took too much time; could skim, then save this approach for the next session’s accumulator example, which needs more time spent on it]]




The Software Development Process

Analyze the Problem

Determine Specifications

Create a Design

Implement the Design

Test/Debug the Program

Maintain the Program

Q5

Presenter
Presentation Notes
Q5
Analyze: figure out exactly what the problem to be solved is
Determine spec: Describe exactly WHAT your program will do, but NOT HOW it will do it!
Create a design: SKETCH how your program will do its work, design the algorithm
Implement the design: translate the design to computer language
Test/debug: try the program to see if it works as expected, on board: bug == error, debugging == find and fixing errors
Maintain: continue developing in response to needs of users
Often an iterative process



Road Trip!

Presenter
Presentation Notes
You got an old sports car and decide to go on a road trip to Canada!
The speedometer in your car displays your speed in mph.
In Canada, the speed limit is given in kph.
Trying to avoid speeding tickets, you write a piece of code that translates mph into kph.



The Software Development Process

Analyze the Problem

Determine Specifications

Create a Design

Implement the Design

Test/Debug the Program

Maintain the Program

Presenter
Presentation Notes
Have students think-pair-share on each phase. 

Analyze: the problem is that the speedometer displays speed in mph but the posted speed limit is given in kph.

Determine spec: Type input in mph, display speed in kph.  What’s the formula?  Kph=mph*1.6

Create a design: Standard pattern—input, process, output, sketch it first, don’t just go straight to code, type pseudo-code as comments
# A program to convert mph to kph

# Input the speed in mph, call it ‘mph'
# Calculate kph as mph*1.6
# Output kph



Identifiers: Names in Programs

Uses of identifiers so far…
Modules
Functions
Variables

Rules for identifiers in Python
Start with a letter or _ (the “underscore character”)
Followed by any sequence of letters, numbers, or _

Case matters!        spam ≠ Spam ≠ sPam ≠ SPAM
Choose descriptive names!

Q6

Presenter
Presentation Notes
- Brainstorm on board: modules (chaos, convert, first_prog); functions (hello, complain, main); variables (x, fahrenheit, celsisus)
Does this definition allow spaces?  Get some examples from the class of legal identifiers.
Talk about the advantages of longer descriptive names instead of short, cryptic ones.  (Python’s ALT-/) allows you to use longer names without having to type them multiple times).
Q6



Reserved Words

Built-in names
Can’t use as regular identifiers
Python reserved words:

and del for is raise

assert elif from lambda return

break else global not try

class except if or while

continue exec import pass with

def finally in print yield

Presenter
Presentation Notes
Point out some reserved words that we have used already: def, for, import, in, print



Expressions

Fragments of code that produce or calculate new 
data values
Examples

Literals: indicate a specific value
Identifiers: evaluate to their assigned value
Compound expressions using operators: +, -, *, /, **

Can use parentheses to group

Q7-8

Presenter
Presentation Notes
Show some expressions in IDLE
>>> 5
5
>>> x = 5
>>> x
5
>>> print x
5
>>> y = x
>>> print y
5
>>> print 3.9 * x * (1 - y)
-78.0
>>> print 9.0 / 5.0
1.8
>>> print 9 / 5
1
Q7, Q8



Programming Languages

Have precise rules for:
Syntax (form)
Semantics (meaning)

Computer scientists use meta-languages to describe 
these rules
Example…



Output Statements

Syntax:
print
print <expr>
print <expr>, <expr>, …, <expr>
print <expr>, <expr>, …, <expr>,

Semantics?
Is this allowed?

print “The answer is:”, 7 * 3 * 2

A “slot” to be filled with any expression

Repeat indefinitely

Note: trailing comma

Q9-10

Presenter
Presentation Notes
* * * 
* Have them try examples of each syntax, get the class to describe the semantics, put answers on board.
* If last print statement is allowed, what does that tell us about “The answer is:”  (It’s an expression.  Called a string, more later.)
Q9, Q10, 
collect quizzes



Homework

Hand in Quiz
On Angel

Lesson Homework Homework 2 Homework 2 
Instructions
(or just follow link from Schedule page, that's what I do)
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