
Programming Training 

kiddo 

Main Points: 

 - Python Statements  

 - Problems with selections. 

  



Python Blocks 

Several lines which are identically indented form a block. 

 

A block always starts after ‘:’ 

 

A block is usually required in  

 functions and statements. 

 

INDENTATION MUST BE SIMILAR    



Python tests - if statement. 

Choose between two choices 

if test : 

     # block of if 

     statement1; 

     statement2; 

     …  

else  : 

     # block of else 

     statement 1; 

     statement 2; 

     …  

# end if 
  

 

Select one choice 

if test : 

     # block of if 

     statement1; 

     statement2; 

     … 

# end if 

  
 

 

Choose between multiple choices 

if test1 : 

     # block of choice 1 

     statement1; 

     statement2; 

     …  

elif test2  : 

     # block of  choice 2 

     statement 1; 

     statement 2; 

     …  

elif test3 : 

    # block of  choice 2 

     statement 1; 

     statement 2; 

     …   

# end if 
  

 



Minimum of two numbers. 

 

Example: Find the maximum/minimum value of a,b 

 

if a<b : 

     max=b; min=a; 

else  

      max=a; min=b; 

# endif  

 



Python Repetitions. 

 

for repetitions execute repeatedly a statement while a 

condition holds or for a number of times. 

 

  for elem in iterator :  

      line1 

      line2 

      … 

 # endfor 

 

For loop repeats statements for all elems in iterator. 

 iterator is a set of elements that can be traversed. 

Block to repeat 



Functions in Python 

A Python program is a sequence of a functions which can be executed.  

 

Function = Routine = Procedure = Method = Solution for a sub-problem. 

A Python function is written once and used/called as many times as needed. 

def function_name(arg1, arg2,…):   

   

 statements to find the output; 

 return output; 

 

# end function 

 

1. function_name is the name of the function 

2. arg1, arg2,…are the function arguments (usually the inputs) 

3. the function body must find the output and return it. 

 



Steps to work with functions 

1. Define these functions you want to work with  

 - Start from the arguments as inputs. 

 - Give the sequence of statements to construct the output res. 

 - Return the output res. 

2. Call a function at any time you need. 

- The call is function_name(a1,a2,…) and returns a value that can be used. 

- a1, a2,… are the actual/current arguments 

3. Actual arguments are NOT change after the call even if they change in the 

function 

  

 



Python Turtle  

How to work with: 

1. Make a pen object  

 pen = Pen() 

2. Set the pen features like color, width, etc 

 pen.color(‘red’) 

 pen.width(3) 

3. Make you drawing using the move/draw functions 

 pen.forward(100) 

 pen.left(90) 

  

 

 

 

 

 



Python Turtle – Draw a Random Circle 

1. random a new module to generate random numbers 

 random.randint(a,b)  generate a random integer between a and b 

 random.random()  generate a random float between [0, 1) 

2. Drawing a random circle 

 - get a random radius 

 - get a random color  

 - get a random width 

 - draw the circle 

 

 

 

 



Turtle Random Art  

1. Develop methods to draw random shapes 

2. Drawing few similar random shapes in your screen 

3. Draw 30 random circles + 20 random triangles 

 

 

 

 



1. Define Recursively the figure Fn. 

  - Termination: give the shape of F0 (point, line, etc) 

  - Recursion: define Fn based on Fn-1. 

2. Use a Turtle object to draw the figure. 

  - The direction of the Turtle object must be preserved. 

Turtle Geometry represents the simplest way to construct 

geometrical fractals. 

Important Fractals: Trees, Koch’s curves, Sierpinski’s curves etc.   

Recursive / Turtle Graphics  
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The Binary Tree T(n,l) 

n is the order or age   

l is the length 

 

  

The Binary Tree 

  

T(0,l)=         

 

 

T(1,l)=     T(3, l)= 

 

 

T(1,l)=  
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The Binary Tree T(n,l) 
n is the order or age   
l is the length 

T(0,l)= nothing  
 
T(n,l) is defined as follows: 
 - construct the trunk  
 - left 45 (PI/4) 
 - construct T(n-1,l/2) 
 - right 90 (PI/2) 
 - construct T(n-1,l/2) 
 - left 45 (PI/4) 

 - go back at the root  
  

The Binary Tree 

  

 

 

           T(n-1,l/2)   

 

 

T(n,l) =  

 

    T(n-1,l/2) 
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The Binary Tree 
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The Fern Tree F(n,l) 

- n - the order or the age 

- l – the length of the curve  

 

The Fern F(n,l) 
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The Fern F(n,l) 

- n - the order or the age 

- l – the length of the curve  

The Fern F(n,l) is a tree with 3 asymmetric 
branches.  

The Fern depends  

- the braches angles and the branches trunks  

 

The Fern F(n,l) 

 
 

 

 

 

 

                        F(n-1,l/2)     F(n-1,0.8*l) 

F(n,l) =  

                                       F(n-1,l/2) 
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The Fern F(n,l) is defined by:  

- F(0,l) is a dot or nothing. 

- F(n,l) is recursively defined by: 

- Forward (0.3*l) 

- Left 55; Construct F(n-1, l/2);Right 55 

- Forward (0.7*l) 

- Right 40; Construct F(n-1, l/2); Left 40 

- Forward l 

- Left 5; Construct F(n-1, 0.8*l); Right 5 

- Backward 2*l 

The Fern F(n,l) 

 
 

 

 

 

 

                        F(n-1,l/2)     F(n-1,0.8*l) 

F(n,l) =  

                                       F(n-1,l/2) 
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def fern(n,l): 
 if n==0 or l<2: 

  return 

 # endif 

 pen.forward (0.3*l); 

 pen.left(55); fern(n-1, l/2);pen.right(55); 

 pen.forward (0.7*l); 

 pen.right(40); fern(n-1, l/2); pen.left(40); 

 pen.forward(l); 

 pen.left(5); fern(n-1, 0.8*l); pen.right(5); 

 pen.backward(2*l); 

} 

 

The Fern F(n,l) 

2

51



To do List  

1. Read more about if from the e-tutorial. 

2. Solve the HW problems.   
  


