Python: Beginner

Download Python
http://www.python.org

Video Tutorials

http://advanced-level-ict.blogspot.com/2012/02/python-programming-for-beginers.html
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Python: Beginner

How to think like a computer scientist

Thinking combines the mathematics, engineering, and natural science.
The single most important skill is problem solving.

Ability to understand problems.

Ability to think creatively about solutions.

Ability to express a solution clearly and accurately.

programming is : an excellent opportunity to practice problem-solving skills.

You should know
How to install and start Python IDEL
Python programs have names that end with .py.

What is a program?
A program is a sequence of instructions that specifies how to perform a computation
like calculating square root or area of a circle when radius is given.

Can be a symbolic computation, such as searching and replacing text or compiling a
program. The details different in different languages but a few basic instructions
appear in just about every language:

Input - Get data from the keyboard, a file, or some other device.

Output - Display data on the screen or send data to a file or other device.
Math - Perform basic mathematical operations like addition and multiplication.
Check - for certain conditions and execute the appropriate sequence.
Repetition - Perform some action repeatedly, usually with some variation.
Execute following code line by line

#comment

print "hello"

print "hello" + "world" + "!11"

print 9+3

print3*5

9-3

a=3-2

print a

name = "Nimal" # This is again comment

name
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http://learnpythonthehardway.org/book/ex1.html

Python is a high-level, interpreted, interactive and object oriented-scripting
language. Python is Interpreted, Interactive, Object-Oriented, Free, developed by
Guido van Rossum

Variable Types

counter =100 # An integer assignment
miles =1000.0 # A floating point

name ="Nimal" #Astring

married=false # A logical
print counter

print miles

print name

a="nimal”
a

a=7

a
b="lanka”

c=a+b

print 5/2.0
print 7/2
print 7%2
print 7%4

e int: Integer values (-2/32, 2732)

¢ long: Any integer larger then a plain int.

e float: All floating point values.

e str: Strings and characters are represented as the same type.
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e tuple: Immutable groups of elements. Elements can have different types,

Used to return more then one value: return (name, address)
Coordinates: p1 =(0, 1)

e list: Mutable "lists" of elements. elements can have different types, Similar to arrays
or linked lists, with similar uses.
P2=[2,4,”kandy”,4.5]

e dict: Dictionaries are mutable and keyed data structures. Elements can be of
different types.
P3 {“kandy : 45”, “Anuradhapura : 56”, “Colombo : 51"}

Python Strings:

Strings in Python are identified as a contiguous set of characters in between quotation marks.

Example:
str = "Hello World!'

print str # Prints complete string

print str[0]  # Prints first character of the string

print str[2:5]  # Prints characters starting from 3rd to 6"
print str[2:]  # Prints string starting from 3rd character
print str * 2 # Prints string two times

print str + "TEST" # Prints concatenated string

Python Lists:
Lists are the most versatile of Python's compound data types

list = [ ‘abcd’, 786, 2.23, 'john’, 70.2 ]

tinylist = [123, 'john']

print list # Prints complete list

print list[0]  # Prints first element of the list

print list[1:3]  # Prints elements starting from 2nd to 4"
print list[2:]  # Prints elements starting from 3rd element
print tinylist * 2 # Prints list two times

print list + tinylist # Prints concatenated lists
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Python Tuples:

Similar to the list but read-only.

tuple = ('abcd’, 786, 2.23, 'saman’, 70.2 )

tinytuple = (123, 'saman’)

print tuple # Prints complete list

print tuple[0] # Prints first element of the list

print tuple[1:3]  # Prints elements starting from 2nd to 4"
print tuple[2:]  # Prints elements starting from 3rd element
print tinytuple * 2 # Prints list two times

print tuple + tinytuple # Prints concatenated lists

Python Dictionary:

Python 's dictionaries are hash table type. They work like associative arrays or hashes found in Perl and consist
of key-value pairs.

tinydict = {'name': ljohn’,'code’:6734, 'dept': 'sales'}
print dict['one']  # Prints value for 'one’ key
print dict[2] # Prints value for 2 key

print tinydict # Prints complete dictionary
print tinydict.keys() # Prints all the keys

print tinydict.values() # Prints all the values

The if statement:

X=2
If x <5:
print "X < 5"

Explain indenting
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The else Statement:

x=3
| fx<5:

print "X < 5"
else:

print "X >= 5"

\What happens if : Removed

The elif Statement:

x=8
if (x=1):
print "X =1"
elif x=2) :
print "X =2"
elif (x=3) :
print "X = 3"
else:
print "X> 3orX<0"

What does elif do ?
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The Nested if...elif...else Construct

x=12
if (x> 5):
print “X > 5"
if (x < 8):
print “x < 8”
elif (x > 10) :
print “x > 10"
else :
print “x > 10"
else:
print “X <= 5"

Explain Nesting : Draw a Flow Chart

The while Loop:

X =4

while (x < 10):
print x
X=Xx+1

What happens if x=x+1 removed?
What happens if X =12 ?

Sequence

schools = ['pushpadana’, 'sylvester', 'dharmaraja’l
for index in range(len(schools)):

print '‘Current school :', schools[index]
print "Good bye!"

What is this data structure list or tuple?
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Change above program to read list of names using a tuple?

The break Statement:

for letter in '‘Python': # First Example
if letter =="h":
break
print 'Current Letter:', letter
print "Good bye!"

What's the use of break?

var =10 # Second Example
while var > 0:
print '‘Current variable value :', var
var =var -1
if var == 5:
break
print "Good bye!"

Explain above

The continue Statement:

The continue statement returns the control to the top of the loop of the while loop,

rejecting all the remaining statements.

for letter in 'Python' # First Example
if letter =="h":
continue
print 'Current Letter ', letter
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var = 10 # Second Example

while var > 0:
print 'Current variable value :', var
var = var -1
if var == 5:
continue
print "Good bye!"

What happens if you change continue to break

Functions

def sum(a, b):

"This prints the sum of parameters passed to into this
function”

print a+b;

return;

# Now you can call sum function
Sum(3,2)

Write a function to print first name and lastname when passed to printname(a,b)
function

Explain this error

for x in range(0, 100):
print x
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# Case In Python
age = raw_input("Enter Your Age:")
if age<5:
print "You're too young for python!"
elif age = 6:
print "you can try python!"
elif age > 60:
print "You have no time for python! Take a nap"
else: # Default case
print "Ask again!"

# mile/kilometer conversion
# range from, to, step : gives integers from .. to with steps
for miles in range(10, 70, 10):

km = miles * 1.609

print ("%d miles --> %3.2f kilometers" % (miles, km))

#script/interactive mode test

print "testing how scripts communicate in interactive mode"
x =500

print "The value of xis ", x

def tinyfunction(x):
print "testing how modules and interactive mode communicate"
print "You passed me the parameter", x
z=x%*2
print x, "squared is", z
return z

y=tinyfunction(x) # return get assigned
print"y =%d" % (y,) # new vlaue assigned
print "x unchanged = %d" % (x,) # unchanged
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#while loop example
countdown = 10
while countdown:
print countdown
countdown = countdown- 1
print "end!"

#list example

print "This function creates a list."
def makelist():

a=[]#list
for i in range(1, 20):
a.append(i)

print "appending”, i
print "now list", a
return a

def printlist(a):
foriin a:
print i
return
b=makelist()
printlist(b)

#Dictionaries

#rock, paper, scissors game using dictionary

choice = raw_input("Enter s, r, or p: ")

results = {"s": "cut paper", "r": "crushes scissors", "p": "covers rock"}

print choice, results[choice]

Page 11 of 16
Niranjan Meegammana http://advanced-level-ict.blogspot.com




m Python: Beginner

#for loop example
for mychar in "hello!:

print "the ascii value of", mychar, "is", ord(mychar)
#for loop with else clause example

mystring = "house"
vowels = set(‘aeiou’)
for a in mystring:

if a in vowels:
print mystring, "has a vowel", a
break

else:

print mystring, "does not have a vowel"

#reversed() function example

a=range(1, 11)
print a
b= reversed(a)
forfina:
print f,
print "end!"

What is debugging?

As programming is done by human beings, it often leads to errors.
Programming errors are called bugs
process of tracking them down and correcting is called debugging.
Three kinds of errors can occur in a program:

syntax errors

runtime errors

semantic errors.

Syntax errors
Syntax refers to the structure of a program and the rules about that structure.
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Runtime errorsq|

Error appear only when runing the program.

Semantic errors]
your program will run successfully, but do something else than what you ask it to do.

debugging is one of the most intellectually rich, challenging, and interesting parts of programming. In some
ways, debugging is like detective work. You are confronted with clues, and you have to infer the processes and
events that led to the results you see.

Formal and natural languages
Natural languages are the languages that people speak, such as English, Spanish, and French. They were not
designed by people and evolved naturally.

Formal languages are designed by people for specific applications.

notation of mathematics
Chemists use a formal language

Programming languages are formal languages that have been designed to express computations.
Formal languages tend to have strict rules about syntax.
For example, 3+3=6 is a syntactically correct mathematical statement,

Ambiguity

Formal languages are designed to be nearly or completely unambiguous, which means that any statement has
exactly one meaning, regardless of context.

Redundancy
Formal languages are less redundant and more concise.
Programs

The meaning of a computer program is unambiguous and literal,
can be understood entirely by analysis of the tokens and structure.
the structure is very important

the details matter

spelling errors and bad punctuation not allowed,
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Glossary

Algorithm - A general process for solving a category of problems.
Bug - An error in a program.

Byte code -An intermediate language between source code and object code. Many modern languages first
compile source code into byte code and then interpret the byte code with a program called a virtual machine.

Compile - To translate a program written in a high-level language into a low-level language all at once, in
preparation for later execution.

Debugging - The process of finding and removing any of the three kinds of programming errors.
Exception - Another name for a runtime error.
Executable - Another name for binary code that is ready to be executed.

Formal language - Any one of the languages that people have designed for specific purposes, such as
representing mathematical ideas or computer programs; all programming languages are formal languages.

High-level language - A programming language like Python that is designed to be easy for humans to read and
write.

Interpret - To execute a program in a high-level language by translating it one line at a time.

Low-level language - A programming language that is designed to be easy for a computer to execute; also
called machine language or assembly language.

Natural language - Any one of the languages that people speak that evolved naturally.

Object code - The output of the compiler after it translates the program.

Parse - To examine a program and analyze the syntactic structure.

Portability - A property of a program that can run on more than one kind of computer.

Print statement - An instruction that causes the Python interpreter to display a value on the screen.
Problem solving - The process of formulating a problem, finding a solution, and expressing the solution.

Program - a sequence of instructions that specifies to a computer actions and computations to be performed.
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Python shell - An interactive user interface to the Python interpreter. The user of a Python shell types

commands at the prompt (>>>), and presses the return key to send these commands immediately to the
interpreter for processing.

runtime error - An error that does not occur until the program has started to execute but that prevents the
program from continuing.

Script - A program stored in a file (usually one that will be interpreted).

semantic error -An error in a program that makes it do something other than what the programmer intended.
Semantics - The meaning of a program.

Source code - A program in a high-level language before being compiled.

Syntax - The structure of a program.

Syntax error - An error in a program that makes it impossible to parse — and therefore impossible to interpret.

Token - One of the basic elements of the syntactic structure of a program, analogous to a word in a natural
language.

Exercisesq

1.Write an English sentence with understandable semantics but incorrect syntax. Write another English
sentence which has correct syntax but has semantic errors.

2.Start a Python shell. Type 1 + 2

Experiment by entering different expressions
Recording what is printed by the Python interpreter.
What happens if you use the / operator?

Are the results what you expect?

Explain.

3.Type 1 2 and then hit return. Python tries to evaluate the expression, but it can’t because the expression is
not syntactically legal. Instead, it prints the error message:

4.Type print ‘hello’.
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5.Type print cheese without the quotation marks.

6.Type 'This is a test..." at the Python prompt and hit enter. Record what happens.

Source : How To Think Like a Computer Scientist

http://openbookproject.net//thinkCSpy/ch01.html

http://www.kidslike.info/computer programming educational programming languages
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