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Programming basics 
Welcome to INFO1110! Regardless of how much programming experience you have (even not at all) 
prior to entering this course, with hard work and determination, you’ll be able to call yourself a 
programmer in 13 weeks’ time. 

These notes are usually grouped by week, except for when topics are covered again in later weeks. 
In such case, notes on the same topics are grouped together. 

Week 1 was fairly light on content, but you should make sure you’re comfortable with using a 
command line and have Python 3 installed on your system. 

Good luck! 

Basic definitions

Program A set of instructions written by a human that is then converted to instructions that 
a computer can understand and execute. 

Syntax Rules that specify the correct combined sequence of symbols that can be used to 
form a correctly-structured program using a given programming language. 

Compiler A program that translates a program from a high-level to a low-level language 
(machine code or byte code) so that it can be executed by the computer. 

Interpreter A program that executes a program in a high-level language one line at a time. 
Python uses an interpreter. 

Bash commands, directory symbols

cd Change directory 

mkdir Make directory 

ls List directory contents 

rmdir Remove directory 

rm Remove file 

mv Move file 

cp Copy file 

pwd Print working directory 
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Logical operators 
not and or 
  

Bitwise/binary operators 
& AND 11 & 10 =  10 

| OR 11 | 10 = 11 

^ XOR 11 ^ 10 = 01 

~ NOT ~10 = 01 

<< Left shift 11 << 10 = 1100 

>> Right shift 1100 >> 2 = 0011 

  

Masking using & 
0xABCDEF & 0xFF00FF = 0xAB00EF 
May need to bit-shift: 0x00CD00 >> 8 = 0xCD 
Remember: this works since hexadecimal is a representation of binary 
  
  

Main function, program arguments 
 
Main function 
Entry point to the program. 
  
Python does not have a main function and code is executed from line 1 of the .py file, but there is an 
unofficial convention: 
  
if __name__ == '__main__': 

print('Hello world!') 
  
The main function allows code to be used as a module. When a module is imported, it executes all 
the code (outside functions). When a module is run directly, it executes all code and everything in 
the main function. 
  

Program arguments 
Note that program arguments are always strings. 
  
import sys 
print(sys.argv[0]) # print program name 
print(sys.argv[1]) # print 1st argument 
print(sys.argv[2]) # print 2nd argument 
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on ro  o  an    
if … elif … else statements 
  
Allows the program to execute different code based on a condition (a control statement), a Boolean 
expression that evaluates to True or False. 
  
if <condition>: 
    <statement> 
elif <condition>: 
    <statement> 
else: 
    <statement> 
  

 
  
  
  

Desk checking 
  
A table used to track each variable and how they change. 
When used in testing, pick values that are normal, abnormal, or on the boundaries. 
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import sys1.
import math2.

3.
def write_numbers(outfile, numbers):4.
    if outfile == None or numbers == None:5.
        return6.

7.
    for num in numbers:8.
        the_string = "{}\n".format(num)9.
        outfile.write(the_string)10.

11.
outfilename = "numbers_output.txt"12.
outfile = open(outfilename , 'w')13.

14.
numbers = [ 1.0, 3.14, math.sqrt(2), 14.0/1.0 ]15.
write_numbers(outfile, numbers)16.

17.
outfile.close()18.

Note that when outfile is passed to 
the function, the original variable and 
the function argument outfile are 
two distinct variables in memory that 
point to the same object.

See 11B – Reference values

(): Writing numbers to file
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(): Testing a returned string 

  
def greet(): 
    return "Hello , World!" 
def test_greet(): 
    # actual running of real code, storing the "output" 
    output = greet() 
    # what we expected running of real code 
    expected = "Hello , World!" 
    # figure out how to measure output vs expected 
    # this could be very complicated, or very simple: 
    passed = (output == expected) 
    # final outcome 
    if passed: 
        return True 
    return False 
  

Or, you could throw an exception: 
if not passed: 
    raise SomeSpecificException("Greet is not working!") 
... 
import traceback 
try: 
    test_greet() 
except SomeSpecificException as e: 
    print(e) 
    traceback.print_exc() # Prints call stack 
  

Or use an assertion as the exception: 
assert passed 
import traceback 
try: 
    test_greet() 
except AssertionError as e: 
    print(e) 
    traceback.print_exc() 
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Iterator class vs iterator object 

  
The class defines the structure of that data type and what operations can be performed on it. 
• How the traversal is performed. 

  
The object is an instance of the class and also contains the values of what’s to be iterated upon. 
• The current state of the traversal 
• Position of “cursor” 

  
  

Python iterator requirements and creating custom 
iterators 

1. The data type must have an 
__iter__ method that returns an 
iterator object 

class People: 
    def __init__(self, names): 
        self.names = names 
     
    def __iter__(self): 
        return PeopleIterator(self.names) 
  

2. The iterator object is of a new data 
type/class that contains the 
__next__ method 

class PeopleIterator: 
    def __init__(self, names): 
        # Initialised with the collection 
        self.names = names 

3. The iterator class must define 
1. how iterator state is updated, 

  
  

2. raise the exception 
StopIteration, and 

3. what element is returned when 
__next__ is called, and 
  

        self.cursor = 0 
  
    def __next__(self): 
        if self.cursor >= len(self.names): 
            raise StopIteration("reached end") 
             
        ret_val = self.names[self.cursor] 
        self.cursor += 1 
        return ret_val 
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